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PERIODICALS ABSTRACTED. 

ABBREVIATIO~S. 

THE following is a list of periodicals from which abstracts are prepared (directly 
or indirectly) by the Institute of Metals. The letters which constitute the 
official abbreviations used in the abstracts are printed in clarendon (black-face) 
type. Thus the abbreviation Met. Ind. (Lond.}, found in the text of the abstracts, 
appears in the list of periodicals, combined with the full title of the periodical, as 
Metal Industry (London). 

To facilitate reference, the names of the periodicals are arranged in the alpha
betical order of their abbreviations. 

With the exception of those marked *, all the undermentioned publications 
are regularly abstracted. 

Abrasive lndu0 try. 
Abstract Bulletin of the Nela Research 

Laboratory. 
Acetylene and Welding Journal. (Name 

changed Oct. 1924 to " Welding J our
nal.") 

Acetvlen in Wissenschaft und lndustrie. 
Acetylene Journal. 
Advisory Committee for Aeronautics Publi

cations. 
A.E.G. Mitteilungen. 
Aeronautical Journal (now Journal of the 

Royal Aeronautical Society). 
Aeronautical Research Committee. Reports 

and Memoranda. Internal Combustion 
Engine Sub-Committee Reports. 

A6ronautique. 
Aeroplane.* 
Aerotechnique. (Suppt. to L' Aeronautique.) 
Allgemeine Oesterreichische Chemiker- und 

Tee hniker-Zeitung. 
Aluminium. 
American Drop Forger (now "Forging, Stamp

ing and Heat-Treating"). 
American Electrochemical Society. Advance 

Copy of Paper. 
American Foundrymen's Association. 

Advance Copy of Paper. 
American Gas Journal. 
American Journal of Pharmacy.* 
American Journal of RoentgenolOIY and 
Ra~ium Therapy. 

American Journal of Science. 
American Machinist (European and Colonial 

Edn.). 
American Machinist (New York Edition). 
American Mineralogist. 
American Railway Engineering Association 

Bulletin. 
American Railway Engineering Association 

Proceedings. 
American Society for Testing Materials. 

Standards. 
American Societv for Testing Materials. 

Tentative Stand.ards. 

Anales de la Asociacion Quimica Argentina. 
Anales de la Sociedad espaiiola de Flsica y 

Qulmica. 
Anales de la Sociedad Qulmica Argentina. 

(Name changed 1921 to "Anales de la 
Asociacfon q uimica Argentina.") 

Analyst, The. 
Annales de Chimie. 
Annales de Chimie analytique et Chimie 

appliquee. 
Annales de Chimie et de Physique. (Now 

two separate journals:-" Annales de 
Chimie" and "Annales de Physique.") 

Annali di Chimica applicata. 
Ann1J.les de l'Energie.* 
Annales des Falsifications et des Fraudes. 
Annalen der Hydrographie und Martiimen 

2\Teteorology, 
Annales de l'lnstitut analytique de Physico-

Chimie.* 
Annales des Mines. 
Annales des Mines de Belgique. 
Annalen der Physik. 
Annales de Physique. 
Annales des Ponts et Chauss6es. 
Annales des Postes, T616graphes et 

T616phones. 
Annual Reports of the National Advisory 

Committee for Aeronautics ( U.S.A.). 
Annual Reports on the Progress of Chemis

try. 
Annales scientifiques de l' Universite de 

Jassy. 
Annalen der Chemie (Justus Liebig's). 
Annuario scientifico ed industriale. 
Apparatebau, Dn. 
Archiv fiir Elektrotechnik. 
Archives Nierlandaises des Sciences exactes 

et naturelles. 
Archiv for Post und Telegraphie. 
Archives des Sciences physiques et naturelles. 
Archiv fiir Wlrmewirtschaft. * 
Arkiv fOr Kemi, Mineralogi och Geologi. 

"Ctgivet av K. Swnska Vetenskaps
akademiens. 

* :N" ot regularly abstracted. 
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Arkiv fi:ir Matematik, Astronomi och Fysik. 
Utgfret. av K. Svenska Vetenskaps-
akademiens. · 

Army Ordnance. 
Arts et Mitiers. 
Asociacfon de lngeniero:,i de! lnstituto 

Cat61ico de Artes e I ndu~triag. An ales.• 
Association des lngenieurs electriciens sortis 

de l'Institut electrotechnique Monteftore. 
Bulletin. 

Astrophysical Journal. 
Atti dell' Accademia dei Xuovi Lincei, 

Roma. 
Atti dell' Accademia di Scienze e Lettere, 

Palermo. 
Atti ltal. Con gr. Nat. Chim. pur. appl. • 
Atti e Memorie dell' Accademia di Scienze, 

Lettere ed Arti, Padova. 
Atti della Reale Accademia nazionale dei 

Lincei, Roma. 
Atti della Reale Accademia della Scienze, 

Torino. 
Atti de! Reale lstituto d'lncorragiamento 

alle Scienze naturali di Napoli. 
Atti della Reale lstituto Veneto di Scienze, 

Lettere ed Arti, Venezia. 
Atti della Societa italiana per il progreso 

dell Scienze, Roma. 
Australasian Engineer. 
Australia. Advisory Council of Science and 

Industry. Bulletins. 
Australia. Institute of Science and Industry. 

Publications. 
Autocar. 
Autogene Metallbearbeitung. 
Automobile Engineer. 
Automotive Industries. 
Automotive Manufacturer, The. 
Aviation (New York). 

Bauingenieur, Der. 
Bayerisdtes I ndu8trie- und Gewerbeblatt. 
Beama (now \Vorld Power). 
Beiblatt zur Zeitschrift fiir lnstrumenten-

kunde. 
Bell System Technical Journal. 
Bell Telephone Quarterly. 
Berichte der deutschen cbemischen Gesell

schaft. 
Berichte der deutschen keramischen Gesell

schaft.. 
Berichte der deutschen pharmazeutischen 

Gesel!qchaft. 
Berg- und H iitten mii.nnisches Jahrbuch der 

~fontanisti~chen Hoch~ehule in Leohen. 
Berichte der Fachausschuss des Vereins deut

scher Eisenhiittenleute : Ausschuss fiir 
Betrie bswirtsch aft. Werkstoffausschuss. 
Erfausschuss. Hochofenausschuss. Ma
schinenausschuss. Wiirmestelle. 

Berpwerksnyt, Tidskrift fi:ir Norsk Grubedrift 
Baton und Eisen. 
Blast-Furnace and Steel Plant. 
Board of Trade Journal. 
Boiler Maker. 

Boletin de la Academia nacional de Cienciaa 
en C6rdoba (Republic Argentina). 

Bolletino della Societa di Scienze naturali ed 
economiche di Palermo. 

Brass World and Plater's Guide. 
Braunkohle. 
Brennstoff-Chemie. 
British Clayworker. 
British Engineer:;' Home and Export Journal 
British Journal of Radiology. 
British Machine Tool Engineering. 
British Standard Specifications and Reports. 
Brown-Boveri Review. 
Bui. Soc. Rominia Stiin. • 
Buletinul Societatei de Chimie din Rominia. 
Buletinul Societ~tei de §tiin\e din Cluj. • 
Bulletin of the American Foundrymen's 

Association. 
Bulletin of the American Zinc Institute. 
Bulletin of the British Non-Ferrous Metals 

Research Association. 
Bulletin of the Calcutta Mathematical 

Society.• 
Bulletin of the Cleveland Scientific and 

Technical Institution. 
Bulletin of the Copper and Brass Research 

Association. 
Bulletin of the Dept. of ~cientific and 

Industrial Research. 
Bulletin de la Federation des lndust.ries 

chimiques de Belgique. (Suppt. to Bulletin 
de la Societ6 chimique de Belgique.) 

Bulletin of the Imperial Institute. 
Bulletin of Indian Industries and Labour. 
Bulletin of the Institution of Mining and 

Metallurgy. 
Bulletin of the National Research Council. 
Bulletin of the Nela Research Laboratory. 
Bulletin of the School of Mines and Metal-

lurgy, University of Missouri. 
Bulletin des Schweizerischen Elektrotech

nischen Vereines. • 
Bulletin de la Classe des Sciences de 

I' Academie royale de Belgique. 
Bulletin de la Societe chimique de Belgique. 
Bulletin de la Societe chimique de France. 
Bulletin de la Societe d' Encouragement 

pour l'Industrie nationale. 
Bulletin de la Soci(·te franpise des Elect

riciens. 
Bulletin de la Societe fram;aise de mineral

ogie.* 
Bulletin de la Societe industrielle de Mui house. 
Bulletin de la Societe industrielle du Nord de 

la France. 
Bulletin de la Societe industridle de Rouen. 
Bulletin of the Taylor Society.• 
Bulletin technique du Bureau Yeritas. 
Bulletin technique de la Suisse Romande. 
Bulletin de l' Union des Physiciens. 
Bulletin. University of Washington Engineer

ing Experiment Station. 
Bureau Bulletin of the Cast Iron Research 

Association. 
Bureau of Chemical Abstract~. 
Burns Engineering Magazine. 

• X ot regularly abstracted. 
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Chemical Abstrach. 
canada. Honorary A~visory Council for 

Scientific and Industrial Research. Bulle-
tin. 

Canadian Chemistry and Metallurgy. 
Canadian Engineer. 
Canadian Foundryman and Metal Industry 

Xews. 
Canadian Machinery and Manufacturing 

News. 
Canadian Magazine of Science and the Jn. 

dustrial Arts. 
Canadian Mining Journal. 
Canada. Department of Mines. Mines 

Branch. Bulletins. 
Carnegie Institute of Technology. Coal 

Mining Investigations. Bulletin. 
Carnegie Institution of Washington. Publi

cations. 
Carnegie Scholarship Memoirs, Iron and 

Steel Institute. 
centralblatt fiir Mineralogie, Geologie und 

Palaon tologie. 
Ciramique, La. 
Chaleur et lndustrie. 
Chemical Age (London). 
Chemical Age (New York). 
Chemistry and Industry (Journal of the 

Society of Chemical Industry). 
Chemische Apparatur. * 
Chemical Engineering and the Works 

Chemist. 
Chemical Engineering and Mining Review 

(Melbourne). 
Chemicke Listy pro Vedu a Prumysl. 
Chemical and Metallurgical Engineering. 
Chemical News. 
Chemical Reviews.• 
Chemical Trade Journal. 
Chemisch Weekblad. 
Chemiker-Zeitung. 
Chemisches Zentralblatt. 
Chemist-Analyst. 
Chicago Chemical Bulletin. (:N'ame changed 

to" Chemical Bulletin (Chicago).") 
Chimie et lndustrie. 
China Journal of Sciences and Arts. 
Civil Engineering. 
Coal Age.* 
Coal lndu~trv. * 
Colliery Engineering. 
Colliery Guardian and Journal of the Coal 

and Iron Trades. 
Combustion. 
Commonwealth Engineer. 
Communication from the Physical Labora

tory at the Unh-ersity of Leiden.* 
Compressed Air Magazine. 
Comptes rendus hebdomadaires des Seances 

de l' Academie des Sciences. 
Comptes rendus de I' Association fran9aise 

pour l'avancement des Sciences. 
Conquest. 

Denki Gakkwai Zasshi (Institute of Electrical 
Engineers, Japan).* 

Dental Cosmos. 
Deutsche Bauzeitung. 
Di am ant. Glas-Industrie-Zeitung. • 
Dinglers polytechnisches Journal. 
Discovery. 
Drop Forger. 

Economic Proceedings of the Royal Dublin 
Society. 

Edel-Erden und Erze. 
Edgar Allen News. 
Eisen Zeitung (Zeitschrift fiir die 1eramte 

Giesserei-Praxis). 
Electric Journal. 
Electrical Record.• 
Electrical Review. 
Electric Railway Journa I. 
Electric Railway and Tramway Journal. 
Electrical Times. 
Electrical World. 
Electrician, The. 
Electricien, L'. 
Electricity. 
Elektri~cher Betrieb. 
Elektrische Kraftbetriebe und Bahnen. (Now 

"Elektrische-Betrieb.") 
Elektrotechnischer Anzei1er. 
Elektrotechnik und Maschinenbau. 
Elektrotechnische Zeitschrift. 
Elettrotecnica. • 
Engineering Abstracts. 
Engineering and Contracting. 
Engineering Index. 
Engineering Journal. The Journal of the 

Engineering Institute of Canada. 
Engineering and Mining Journal-Press. 
Engineering News-Record. 
Engineering Production.• 
Engineering Progress. 
Engineering and Boiler-House Review. 
Engineer, 'l'he. 
Engineering. 
English Electric Journal. 
English Mechanic and World of Science. 
Experimental Wireless. 

Factory. 
Feuerungstechnik.* 
Flight. 
Fonderie moderne, La. 
Forging, Stamping and Heat-Treating. 
Forschungsarbeiten aus dem Gebiete des 

Ingenieurwesens. 
Fortschritte der Krystallographie und Miner

alogie. • 
Fortschritte auf dem Cebiet der Riintgen-

strahlen. • 
Foundry Trade Journal. 
Foundry, The. 
France-Belgique.• 
Fuel in Science and Practice. 
Fuel Economy Review. 
Fuel Oil Journal. 
Fuel Research Board Publications. 
Fuels and Furnaces. 
Fysisk Tidskrift. • 

• Not regularly abstracted. 
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Gas Age-Record. 
Gas Journal. 
Gas und Wasserfach, Das.• 
Gas World. 
Gazzetta chimica. italiana. 
General Electric Review. 
Genie civil, Le. 
Gesammelte Abhandlungen zur Kenntnis der 

Kohle. 
Gewerbefleiss. 
Giesserei, Die. Zeitschrift fiir die Wirtschaft 

und Technik des Giessereiwesens. 
Giesserei-Zeitung. Zeitschrift fiir das 

gesamte Giessereiwesen. 
Giornale di Chimica industrin,le ed applicata. 
Glasers Annalen. 
Glashiltte, Die. (Zeitschrift flir die gesamte 

Glasindustrie, Emailleindustrie und >er
wandte Zweige).* 

Glasi ndustrie, Die.* 
Glass. 
Glass Industry. 
Glllckauf, Berg- und Hiittenmannische 

Zeitschrift. 

Helios. 
Het Gas.* 
Helvetica Chimica Acta. 

International Labour Review. 
Irish Encineering. 
Iron Age, The. 
Iron and Coal Trades Review. 
Iron and Steel of Canada. 
Iron Trade Review. 

Journal of the American Ceramic Society. 
Journal of the American Chemical Society. 
Journal of the American Institute of Electrical 

Engineers. 
Journal of the American Society of Heating 

and Ventilating Engineers. 
Journal of the American Society of Naval 

Engineers. 
Journal of the American Water Works 

Association. 
Journal of the American Welding Society. 
Journal of the Association of Chinese and 

American Engineers.• 
Journal of the Birmingham Metallurgical 

Society. 
Journal of Biological Chemistrv. 
Journal of Chemical Education.• 
Journal of the Chemical, Metallurgical and 

Mining Society of South Africa. 
Journal of the Chemical Society. 
Journal de Chimie physique. 
Journal of the College of Science, Tokyo 

Illuminating Engineer. Imperial University. 
Imperial Mineral Resources Bureau Publica- Journal of Dairy Science. 

tions. Journal of Electricity. 
lnco. Journal of Electricity and Western Industry 
Indian and Eastern Engineer, The. (now ".Journal of Electricity") 
Indian Engineering. Journal of Engineering Education. 
Indian Industries and Power. Journal of the Faculty of Engineering, 
Indian Railway Gazette. Tokyo Imperial University. 
Industrial and Engineering Chemistry. Journal du Four 61ectrique. 
Industrial Australian and Mining Standard. Journal of the Franklin Institute. 
Industrial Chemist. Journal of Indian Industries and Labour. 
Industrial Engineer. Journal of the Institution of Electrical 
Industrial India. Engineers. 
Industrial Management and Mechanical Journal of the Institution of Locomotive 

Handling (London). Engineers. 
Industrial -Management, The Engineering Journal of the Institute of Metals. 

Magazine (New York). Journal of the Institution of Post Office 
lndustria, L': Rivista tecnico-scientifica ed Electrical Engineers. 

economica. Journal of the Iron and Steel Institute. 
I ndustrie chimique, L'. Journal of the Japanese Ceramic Anocia· 
I ndustrie des Tramways, Chemins de Fer, et tion. * 

Transports publics automobiles. J. Math. Soc.* 
I ndustrie 61ectrique, L'. Journal of the National Institute of lndust-
lngegneria. rial Psychology. 
lncenieria y Construccion. Journal of the New England Water Works 
lncenipren, udgivet af Dansk Ingenij6rforen- Association.• 

ing. Journal of the Oil and Colour Chemists' 
lngeniiirs Vetenskapsakademien. Handlin- Association.* 

gar. Journal of the Optical Society of America. 
lnceniiirs Yetenskapsakademien. Meddelande. and Review of Scientific Instruments. 
Institution of Aeronautical Engineers. Journal de Pharmacie et de Chimie. 

Minutes of Proceedings. Journal de Physique et le Radium. 
Institute of Chemistry Publicatiom. Journal of Physical Chemistrv. 
Institution of Post Office Electrical Engineers. Journal fiir praktische Chemie. 

Professional Papers. Journal and Proceedings of the Royal 
Institution of Structural En(ineers' Journal. Society of New South Wales. 

* Not regularly abstracted. 
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J urnal and Record of Transactions of the 
0 
Junior Institution of Engineers. 

Journal of the Rontgen _Societr,- (Now 
"British Journal of Rad10logy. ) 

Journal of the Royal Aeronautical Society. 
Journal of the Royal Mic~oscopical Society. 
Journal of the Royal Society of Arts. 
Journal of the Royal Technical College 

(Glasgow). 
Journal of the Russian Physical-Chemical 

Society.* 
Journal "of the South African Institution of 

Enfineers. 
Journal of the Scientific Association, 

Maharajah's College, Viziana1aram. * 
Journal of Scientific Instruments. 
Journal of the Society of Automotive 

Engineers. 
Journal of the Society of Chemical Industry. 
Journal of the Society of Glass Technology. 
Journal telegraphique. * 
Journal of the West of Scotland Iron and 

Steel Institute. 
Journal of the W ashingtonAcademy of Sciences. 
Journal of the Western Society of Engineers. 
Jahrbuch der Chemie. 
Jahrbuch der Elektrochemie und ange

wi1ndten physikalischen Chemie. 
Jahrbuch dPr preussischen geologischen 

Landesanstalt zu Berlin. 
Jahr b. Math.-naturw. Faku ltlit. Giittingen. * 
Jahrbuch der Radioaktivitat und Elektronik. 
Japanese Journal of Chemistry. 
Japanese Journal of Physics. 
Jernkontorets Annaler. Tidskrift f6r Sven

ska Bergshandreringen. 
Jewellers' Circular ( U.li.A.). 

Keramischc Rundschau. 
Kogyo-Kwagaku-Zasshi (Journal of Chemical 

Industry, Japan).* 
Koll o id Zci tschrift.. 
Kolloidchemische Beihelte. 
Kongelige Danske Vidonskahernes Sclskab, 

Mathematisk-lysiske Meddelelser. 
Krupp'sche Monatshefte. 

Lancet.f 
Latin-American E nginrcring. * 
Locomotive, Railway Carriage 

H.eview. 
and Waggon 

Minutes of Proceedings of the Institution of 
Civil Enrineers. 

Machinery Market: 
Machine moderne, La. 
Machinery (London). 
Machinery (New York). 
Management and Administration. 
Manarement Enfineering. 
Marine Engineering & Shippinf Age. 
Marine Engineer and Motorship Builder. 
Marine E nrineer Oftlcer's Mafazine. 
Marine Journal. 
Marine Review. 
Marine Rundschau. 

Maschinonbau. 
Massachusetts Institute of Teclanolcgy. 

Publications. 
Mechanical Engineering. 
Mechanical World. 
Meddelanden fran Kungliga Vetenskaps

akademiens Nobel-lnstitut. 
Meddelanden fran SVeriges Kemiska lndus

tri-Kontor. 
Memorie dell' Accademia di Scienze e 

Lettere, Modena. 
Memoirs of the American Academy of Arts 

and Sciences. 
Memoirs of the College of Engineering, 

Kyiitii Imperial University. 
Memoirs of the College of Engineering:, 

Kyushu I mperia.1 University. 
Memoirs of the College of Science, Kyoto 

I mpcrial University. 
Memoirs of the College of Scic11ec, Kyushu 

lmpPrial University. 
Memoires et Comptes rendus des Trnvaux de 

la Societe des lngenieurs civils de France. 
Memorial des Poudres. * 
Memoirs and Proceedings of the Manchester 

Philosophical Society. 
Memorie della Reale Accademia nazionale 

dei Lincei, Roma. 
Memorie della Reale Accademia delle Scienze 

dell' lstituto di Bologna. 
Memorie della Reale Accademia delle 

Scienze di Torino. 
Memorie della Reale lstituto Lombardo di 

Scicnze e Lett.ere, Milano 
Memorie della Societa italiana dcr XL, Roma. 
Messager de l'lndustrie dP!< Metaux rune.* 
Messager technieo-tconomique russe. * 
Metal Industry (London). 
Metal Industry (New York). 
Metallurgia italiana, La. 
Metall, Das. (Zeitsehrift for die gesamte 

Giesserei-Praxis.) 
Metall und Erz. 
Metallbiirse, Die. 
Metallurgist (Suppt. to Engineer). 
Metropolitan-Vickers Gazette. 
Mikrochemie. 
Mining and Metallurgy. 
Mineral Industry. 
Mineralogical Magazine. 
Mining Journal. 
Mining Magazine. 
Mittcilungen aus dC'r V crsuchsan~talt der 

Deutsch-LuxemburgischenJkrgwrrks- und 
H iitk>n A.G. Dortmunder U nion.Dortm um!. 

Mitteilungen der Eidgeniissischtn Material
priifungsanstalt am Schweiz.-Polytechnik
um in Ziirich. 

Mitteilungen aus dem Kaiser-Wilhelm lndi
t.ut fiir Eisenlorschung. 

Mitteilungen aus dem Materialpriifungsamt 
und dem Kai&rr-W ilhdm lnstitut fiir 
Metallforschung zu 13Prlin-Dahlem. 

Mitteilungen der physikalisch-techni»chen 
Reichanstalt-Abteilung I. fiir Mass und 
Gewicht. 

* Not regularly abstrac~ed. 
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Mitteilungen des Staatl. technischen Versuchs-
amts, Wien. 

Modern Trans port. 
Moniteur scientifique. 
Monatshefte fiir Chemie und verwandte 

Teile anderer \Visscnschaften. 
Montanistische Rundschau. Zeitschrift fi.ir 

Berg- und Hiittenwescn. * 
Monthly Abstract Bulletin. Research Labor

atory, Eastman Kodak Company. 
Monthly Bulletin of the Canadian Institute of 

Mining and Metallurgy. 
Monthly Notices, Royal Astronomical 

Society.* 
Motor Boat (London). 
Motor Boat (New York). 
Motor Ship (London). 
Motor Ship (New York). 
Motor Transport.* 
Motorwagen, Der.* 

National Physical Laboratory. Collected Re-
searches. 

Nature. 
Nature, La. 
N aturwissenschaften, Die. [nology. 
New Zealand Journal of Science and Tech
Nippon Kwagaku Kwai Shi (Journal of the 

Chemical Society, Japan).* 
Nuovo cimento. II, Pisa. 

Oesterrcichische Chemikcr-Zeitung. 
Oil and Gas News.* 
Oil Engineering and Finance.* 
Oil Engine Power. 
Onnes-Festschrift. * 
Optician and Scientific Instrument Maker. 
Outiliage. * 

Paint Manufacturers Association of the 
United States. Circular.* 

Paint, Oil and Chemical Review.* 
Paper Trade Journal.* 
Petroleum. Zeitschrift fiir die gesani tc11 

Intercssen der ~fineralol-Industrie und dt's 
l\Iineralol-Handt'ls. * 

Petroleum Times.* 
Pharm11ccutisch Weekblad. * 
Philosophical Magazine and Journal of 

Science. 
Philosophical Transactions of the Royal 

Society. 
Philippine Journal of Science. 
Photographic Abstracts. 
Photographic Journal. 
Physical Review. 
Physic a. 
Physikalische Berichte. 
Physikalische Zcitschrift. 
Post Office Electrical Engineers Journal. 
Power. 
Power Engineer. 
Power House. 
Power Plant Enginening. 
Power User, Engineer-in-l'harge and \Yorks 

l\Ianager. (Name changed to ·•Power 
Engineer.") 

Proceedings of the Academy of Natural 
Sciences of Philadelphia. 

Proceedings of the American Academy of 
Arts and Sciences. 

Proceedings of the American Association 
for the Advancement of Science. 

Proceedings of the American Philosophical 
Society. 

Proceedings of the American Physical 
Society. 

Proceedings of the American Society of 
Civil Engineers. 

Proceedings of the A meriean Society for 
Testing M,aterials. 

ProceedingB of the Australasian Institute of 
Mining and Metallurgy. 

Proceedings of the Cambridge Philosophical 
Society. 

Proceedi'ngs of the Cleveland Institution of 
Engineers. 

Proceedings of the Colorado Scientific Society. 
Proceedings of the Engineers Societ.y of 

Western Pennsylvania. 
Proceedings of the Indian Association for 

Cultivation of Science.* 
Proceedings of the Indiana Academy of 

Science.* 
Proceedings of the Institution of Automobile 

Engineers. 
Proceedings of the Institution of British 

Fou ndrymen. 
Proceedings of the Institution of Mechanical 

Engineers. 
Proceedings of the Institute of Radio 

Engineers. 
Proceedings of the Iowa Academy of Science. 
Proceedings of the Iowa Engineering Society. 
Proceedings of the Koninklijke Akademie 

van Wetenschappen te Amsterdam (in 
English). 

Proceedings of the Literary and Philosophical 
Society of Liverpool. 

Proceedings of the National Academy of 
Sciences. 

Proceedings of the Physico-Mathcmatical 
Society of Ja pan.* 

Proceedings of the Physical S\)Ciety of 
London. 

Proceedings of the Royal Institution of Great 
Britain. 

Proceedings of the Royal Irish Academy. 
Proceedings of the Royal Philosophical 

Society of Glasrow. 
Proceedings of the Royal Society (ofI,ondon). 
Proceedings of the Royal Society of Edin

burgh. 
Proceedings of the Royal Society of Tas

mania. 
Proceedings of the Royal Society of Victoria. 
Proceedings of the South Wales Institute of 

Engineers. 
Proceedings of the Society of Chemical 

Industry, Victoria.* 
Proceedings of the Staffordshire Iron and 

Steel Institute. 
Proceedings and Transactions of the Nova 

Scotian Institute of Science. 

* X ot regularly abstracted. 
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Proceedings and Transactions of the Royal 
society of Canada. . 

Proceedings of the United States N anl 
Institute. 

Proceedings of the University of Durham 
Philosophical Society. 

Przeglad.* 

Quarterly of the Colorado School of Mines. 
Quarterly Journal. of Microscopical ~cience. 
Queen's Engineermg Works Magazmc. 

Research Department Reports, Woolwich. 
Radio61ectricit6. 
Radium. 
Railway Age. 
Railway Engineer. 
Railway Gazette (Calcutta). 
Railway Gazette (London). 
Railway Journal.* 
Railway and Locomotive Engineering. 
Railway Maintenance Engineer. 
Railway Mechanical Engineer. 
Railway Review. 
Rassegna mineraria, metallurgia e chimica. 
RawMaterial.(Ceased publication,Aprill923.) 
Recueil des travaux chimiques des Pays-

Bas et de la Belgique. 
Recherches et Inventions.* 
Rendiconti dell' lstituto Lombardo di 

Scienze e Lettere, Milano. 
Rendiconti della Reale Accademia nazionale 

dei Lincei, Roma. 
Rendiconti della Reale Accademia di Scienze 

fisiche e matematische (Class della Societa 
reale di Napoli). 

Rendiconti tecnici della Direzione superiore 
del Genio e delle Costruzioni aeronautische. 

Report of the Australian Association for the 
Advancement of Science.* 

Report of the British Associatio:-i for the 
Advancement of Science. 

Report of the Research Laboratory, Imperial 
Iron Works (Japan).* 

Repertoire de pharmacie.* 
Revue de I' Aluminium. 
Revue de Chimie industrielle. 
Revue des deux Mondes.* 
Revue d'Optique. 
Revue generale de l' Electricite. 
Revue ginerale des Sciences pures et 

appliquees. 
Revue industrielle. * 
Revue de l'lngenienr et Index techniquP.* 

(In January 1922 merged in "Frnncc
BPlgifjU(·." *) 

Revue de l'lndustrie minerale. 
Revue de Metallurgie. 
Revue des Produits chimiques. 
Revue scientifique. 
Revue de la Soudure autogine. 
Revue Universelle des Mines. 
Revista Minera, Metallurgica y de Ing1·1iieria. * 
Roczniki Chemji. 
Roczniki Farm.* 
Royal M!nL Annual Report of the Deputy 

Master and Comptroller. 

South AfricL* 
South African Engineering. 
South African Journal of Sciencr. 
South African Mining andEngineeringJournal. 
South African Mining Journal. 
Schiffbau. * 
Schweizerische Bauzeitung. 
Schweizerische Chemiker-Zeitung. 
SchweizPrische Technikcr-Zeitul'g. 
Science Abstracts (Section A, Physics; 

Section B, Electrical Engineering). 
Scientific American. 
Scientific Australian. 
Scientific Monthly. 
Scientific Proceedings of the Royal Dublin 

Society. 
Science Reports of the Tohoku Imperial 

University. 
Science. 
Science (China).* 
Science and Invention.* 
Science et I ndustrie. * 
Science et la Vie. 
Science Progress. 
Scientia. Revista di Scienze. 
Sheet Metal Worker. 
Shipbuilding and Shipping Record. 
Shipbuilder, The. 
Siemens Zeitschrift. * 
Sitzungsberichte der Akademie der Wissen

schaftcn in Wien. 
Sitzungsberichte der mathematisch-physikal

ischen Klasse der Bayerischen Akademie 
der Wissenschaften zu Miinchen.* 

Sitzungsberichtc der Preussischen Akademie 
der Wissenschaften zu Berlin. 

Skrifter utgit av Videnskapsselskapet i Kris
tiania. l\fatematisk - naturddcnskabclig 
Klasse.* 

Smithsonian Institution Publications. Misc
ellaneous Collections. Reports. Special 
Publications. 

Socit'·te des lngenicurs civils de France. 
Proch-Verbal.* 

Soudeur-Coupeur, Le. 
Sprechsaal. Zeitschrift flir die Keramischen, 

Glas- und verwandtcn lndustrien. 
Stahl und Eisen. 
Statens Provningsanstalt. Meddelande. 
Steamship, The. 
Svensk Kemisk Tidskrift. Organ for Kemist

samfundet, Kemiska SektionC'n i Upsala, 
Kemiska Fi.ircningC'n i Lund, Kemiska 
Siillskapct i Stockholm sa1nt Swriges 
KcmiHka Industrikontor. 

Syren and Shipping Illustrated. 

TechnisC'hc BI litter.* 
Technique moderne, La. 
Technical Reports, Commonwealth of Aus

tralia Munitions Supply Board.* 
Technology Reports of the Tli hoku I mpi·rial 

Univer~itv. 
Technisdtl' 'ze itsch rii lt'nsc hau. 
Teknisk Tidskrift. Utgiven av Svcn~ka 

Teknologforeningcn. 
Teknisk Tidsskrift. ( Tek:1isk For~:.ings.) * 

• Not regularly abstracted. 
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Teknisk Ukeblad. Utgit av den ~orske 
Ingeni~rforening och den Polytekniske 
for~ning, 0..;lo. 

Telephone Engineer. 
Testing. 
Tidsskrift for Kemi og Bergvmsen. * 
Times Trade and Engineering Supplement. 
Tonindustrie-Zeitung. * 
Tramway & Railway World. 
Transactions of the American Electrochemical 

Societv. 
Transactions of the Amarican Foundrymen's 

Association. 
Transactions of the American Institute of 

Chemical Engineers. 
Transactions of the American Institute of 

Electrical Engineers.* 
Transactions of the American Institute of 

Mining and Metallurgical Engineers. 
Transactions of the American Pociety of 

Civil Engineers. 
Transactions of the American Society of 

Mechanical Engineers. 
Transactions of the American Society for 

Steel Treating. 
Transactions of the Cambridge Philosophical 

Society. 
Transactions of the Canadian Institute of 

Mining and Metallurgy. 
Transactions of the Ceramic Society. 
Transactions of the Faraday Society. 
Transactions of the Illuminating Engineering 

Society. 
Transactions of the Institution of Engineers, 

Australia.* 
Transactions of the Institution of Engineers 

and Shipbuilders in Scotland. 
Transactions of the Institute of Marine 

Engineers. 
Transactions of the Institution of Mining 

Engineers. 
Transactions of the Institution of Mining and 

Metallurgy. 
Transactions of the Institution of Naval 

Architects. 
Transactions of the International Congress 

of Applied Chemistry. 
Transactions of the Liverpool Engineering 

Society. 
Transactions of the Manchester Association 

of Engineers. 
Transactions of the North of England Insti

tute of Mining and Mechanical Engineers. 
Transactions of the North- East Coast I nstitu

tion of Engineers and Shipbuilders. 
Transactions of the Optical Society. 
Transactions of the Royal Society of Edin

burgh. 
Transactions of the Royal Society of South 

Africa. 
Transactions of the Society of Engineers. 
Transactions of the Society of Naval Archi

tects and Marine Engineers. 

United States Advisorv Committee for Aero
nautics. Technicai Notes.• 

United States Army Air Service Information 
Circular. 

United States Bureau of Labour Statistics. 
Bulletin.* 

United States. Bureau of Mines Publications. 
Bulletins. Circulars. Reports of Investiga
tions. Technical Papers. 

United States. Bureau of Standards Publica
tions. Bulletins. Circulars. Miscellaneous 
Publications. Scientific Papers. Technical 
Papers. 

United St,;ttes Geological Survey. Publi-
cations. Circulan;. Mineral Resources. 
Professional Papers. 

United States Public Health Service. 
Reports.* 

United States War Department. Reports of 
Tests of Metals and Other l\Iaterials made 
in the Ordnance Laboratory at Watertown 
Arsenal, Mass. 

U mschau, Die. 
University of Illinois Bulletin. 
University of Wisconsin Studies in Science.* 
Usine.• 

Ver h andlungen der deutschen physikalischen 
Gesellschaft. * 

Verkehrstechnik. * 
Videnskapsselskapets. Forhandlinger. Oslo. 

Wilrme, Die. (Zf'itl"chrift fiir Dampfkc!'Rcl-
und l\laschinenbetrieb.) 

Wasur und Gas.• 
Waste Trade World. 
Welding Engineer, The. 
Welding Journal. 
Werkstattstechni k. 
Western Engineer, The. 
Western Machinery World.* 
Wirtschaftsmotor. * 
Wissenschaftliche Abhandhmgcn dcr Physi

kalisch-Technischen Reichanstalt. 
Wissenschaftliche Verilftentlichungen ans 

dem Siemens-Konzern. 
Woman Engineer. 
World Power. 

Yakugakuzasshi (Journal of the Pharma· 
ceutical Society of Japan).* 

Zeitschrift fiir analytische Chemie. 
Zeitschrift fiir angewandte Chemie. 
Zcitschrift fiir angewandtc Mathcmatik und 

~Iechanik. 
Zeitschrift fiir anorganische und all"cmeine 

Chemie. 
0 

Zeitschrift dcr deutschcn Gesellschaft fiir 
Mechanik und Optik. 

Zeitschrift fiir Elektrocbemie und ange
wandte physikalische Chemie. 

Zeitschrift fiir Flugtechnik und Motor
luftschiffahrt. * 

Zeitschrift fiir die gesamte Giesserei-Praxis. 
Zcitschrift fiir Hygiene und lnfektionskrank

heiten.• 
Zcitschrift fiir lnstrumentenkunde. 

* Not regularly abstracted. 
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Zeitschrift fiir Krista.llographie. Zeit.schrift fiir technische Phyaik. 
Zeitschrift fiir Metallku~de: Zeit.schrift des Vereincs deut.scher lngenieure. 
z "tschrift des oesterre1ch1srhen lngPniPur- Zcitschrift fiir wisscnsehaftliche Mikroskopie 
e~nd Architekkn- Vereines. * und fiir mikroskopische Technik. 

Zeitschrift fiir Phyaik: . . , _ Zeitschrift fiir wisaenschaftliche Photo-
Zeitbchrift fiir phys1kahsche Chemie, Sto- graphic, Photophysik und Photochemie. 

chiometrie und Verwandschaftslehre. Zentralblatt der Bauerwaltunr. 
* Kot regularly abstracted. 

AnnnEVIATIONS UsEn rn TEXT. 
The following a.bbrovia.tions an• used in the tPxt. 

A. Angstrom units. inorg. inorganic. 
abs. absolute. insol. insoluble. 
a.c. alternating currents. kg. kilogramme(s). 
amp. ampcre(s). km. kilometre( s ). 
amp.-hr. ampere-hour(s). kva. kilovolt-ampere( s ). 
anal. analysis, analytical. kw. kilowatt(s). 
anhyd. anhydrous. kw.-hr. kilowatt-hour( s ). 
approx. approximate, approximately. I. litre(s). 
ntm. atmosphere(s), atmospheric. lab. laboratory. 
B. Baum e. lb. pound(s). 
R.H.P. brake horse-power. m. metre(s). 
B.O.T. Board of Trade. m.amp. milliampcre(s). 
b.p. boiling point(s). max. maximum. 
B.th.u. British thermal units. meeh. mechanical. 
B.T.U. Board of Trade unit. mg. milligramme(s). 
B.W.G. Birmingham wire-gauge. mixt. mixture. 
c. centigrade. mm. millimetre(s). 
cul. calorie( s ). mol. molecule, molecular. 
c.c. cubic centimetre(s). mol. wt. molecular weight. 
c.d. current density. m.p. melting point(s). 
c.p. candle-power. m.v. millivolt(s). 
chem. chemical. N. normal. 
cm. centimetre(s). no. number. 
coeff. coefficient. org. organic. 
coeffs. coefficients. oz. ounce(s). 
cone. concentrated. p.d. potential differencP. 
cu. cubic. phys. physical. 
cwt. hundredweight. ppt. precipitate. 
d.c. direct current. q ual. qualitative. 
detn. determination. quant. quantitative. 
diam. diamcter(s). resp. respectively. 
dm. decimetre( s ). r.p.m. revolutions per minute. 
e.m.f. electromotive force(s). sec. SPCOnd(s). 
elel't. electric, electril'al. sp. specific. 
eng. Pnginecring sp. gr. specific gravity. 
equiv. equivalent. sq. square. 
estn. estimation. temp. temperature. 
F. Fahrenl1eit. temps. tern peratures. 
f. p. freezing point(s). v. volt(s). 
ft. foot; feet. va. volt-ampere(s). 
ft.-lb. foot- pound( s ). w. watt(s). 
~rm. gramme(s). w.-hr. watt-hour(s). 
H.P. horse-power. w.p.c. watts per candle. 
hr. hour. wt. weight. 
hrs. hours. 0 degree(s). 
in. inch ; inches. 01' per cent. 10 
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[See also "Corrosion, Erosion, and Protection of Metals and Alloys," p. 367; 
"Structure of .'.\Ietals and Alloys," p. 380; "Joining of Metals and Alloys," 
p. 506 ; " \Vorking of l\fofals and Alloys," p. 519 ; &c.] 

For key to abbredations used, see 285 pp. and 293. 

ALUMINIUM. 

The Properties of Pure Aluminium. Junius David Edwards (Amer. 
Electrochem. Soc. (Advance Copy), 1925, April, 267-277).-Pure aluminium as 
made by the Hoopes process differs materially in its properties from aluminium 
made by the Hall process. The mech., chem., and elect. properties of this 
new product are discussed in detail. The tensile strength of pure aluminium 
is 600 kg. per sq. cm. as compared with 900 kg. for ordinary 99 · 4% aluminium; 
the percentage elongation is 60 as against 46% for ordinary aluminium. 
Pure aluminium is very resistant to corrosion ; a sample of pure aluminium 
submerged in dilute hydrochloric acid showed no appreciable corrosion after 
6 weeks' immersion. 

Influence of the Pouring Temperature on the Strength of Aluminium Castings, 
and Means of Measuring the Temperature of Molten Aluminium. -- von 
Zeerleder (Metall 'U. Erz, 1925, 22, 76-77).-The higher the casting 
temp. of aluminium above 720° C. the lower is the tensile strength; thus 
for metal cast at 690° C. the tensile strength is 17 · 5 kg. per sq. mm. ; at 
720° C., 18·5 kg.; at 810° C., 14·0 kg.; and at 940° C., 12·4 kg. 

The best method of measuring the temp. of molten aluminium is by the 
use of a copper-Constantan thermocouple, consisting of stout wires (2 · 5 mm. 
in diam.) of copper and Constantan twisted together at the junction and 
welded. No protecting sheath is necessary unless the wires are to remain 
in the metal for some time, when a fireelay or, preferably, porcelain sheath 
should be used. Nickel-nickel-chromium couples are satisfactory for pro
longed use in aluminium at high temps.-A. R. P. 

A Note on Non-Metallic Inclusions in Metals, with Special Reference to 
Aluminium. A. G. Lobley (Trans. Faraday Soc., 1924, 20, 183-187).
Aluminium cast direct from the reduction furnace appears to contain some 
adsorbed electrolyte from the electrolytic bath, and when rolled into sheet 
shows a small spill which is not present in metal that has been remelted or 
maintained in the molten state for sufficient time to allow the impurities to 
rise to the surface. On melting this virgin aluminium in crucibles a skin 
rapidly forms on the surface, and after skimming re-forms more rapidly than 
does the skin on ordinary commercial aluminium. The microstructure of 
this metal also shows the presence of an impurity along the grain boundaries, 
which disappears after remelting in crucibles. In the discussion on the paper 
R. S. Hutton stakd that this occlusion of salts had been noticed by Deville 
in 1859. and he found that stirring the molten metal under a fuspd layPr 
of sodium nitrate effectuall~· rp1110';-pd the occluded salts and purified the 
metal. ~A. R P. 
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Electric Conductivity of Commercial Aluminium. Influence of Impurities 
and Treatment. Leon Guillet (Rev. Met., 1924, 21, 12-17).-References 
to the resistivity of aluminium do not usually take into account the 
influence of impurities, and of thermal and mech. treatment. G. has 
therefore carried out a series of experiments which take a wider view of the 
proper:ties of the commercial metal. The metal was tested i~ the followi~g 
conditions: (1) as cast, (2) rolled, (3) pressed rod, (4) drawn wire. By a mis
chance the cast metal was not from the same sample as that treated mechani
cally. Silicon and iron were the two impurities determined in the samples. 
In the cast metal the silicon varied from 0· 16 to 0·47%, and the iron from 
o · 18 to l · 3%; whilst in the treated metal 0 · 23 to 0 · 89% and 0 · 24 to 0 · 91 % 
were the respective ranges. In all cases the samples were tested in the 
cast or worked conditions, and also after reheating to 450° C. for 30 minutes. 
As the silicon and iron increased the resistivity increased from 2 · 94 to 3 · 33 
in the cast metal, and from 2 · 93 to 3 · 23 in the cast and reheated metal. The 
worked samples were rolled, hammered, and drawn, and were tested (a) as 
they came from the tools, and (b) after reheating. In all cases the resistivity 
increased with the increase in the content of silicon and iron, but decreased 
somewhat after reheating. The conclusions reached are that impurities in 
the metal have a notable influence on the resistivity, which in the samples 
studied varied from 3 · 36 to 2 · 80. The value usually given is 2 · 79. Silicon 
has a greater influence than iron. The hot-worked metal shows less varia
tion than the cold-worked and reheated metal. Hammering increases 
the resistivity, but the purer the metal the less the effect of working and 
heat-treatment. Numerous data are tabulated, and photographs and 
photomicrographs are given.-F. J. 

The Influence of the Annealing Treatment upon the Reactivity of Aluminium. 
H. Rohrig and W. Borchert (Z. Metallkimde, 1924, 16, 398).-It is shown 
that the solubility of aluminium in hydrochloric acid is much influenced 
by hc11t-trcatment. The unannealed samples are attacked; the most readily 
annealed and slowly cooled samples are less readily attacked; and quenched 
samples are attacked least of all. The surface film of oxide may be removed 
by turning in the lathe, or pickling, and yet this difference will be observed 
in the chem. resistance of the variously heat-treated samples. It must 
therefore be due to other causes than the formation of the protective oxide 
coating, and is possibly due to the retention of silicon in solution. A 
report upon the influence of the form in which silicon is present in aluminium 
upon analytical results is now in preparation.-T. H. T. 

Thermal Expansion of Aluminium and Various Important Aluminium Alloys. 
Peter Hidnert (U.S. Bur. Stand. Sci. Papers, No. 497, 1925, 697-731).
This paper gives data on the linear thermal expansion of 4 samples of 
aluminium and 51 samples of important aluminium alloys. The preparation, 
chem. composition, heat-treatment, &c., are included. Most of the specimens 
were examined from room temp. to about 500° C. Typical expansion curves 
of the various groups of samples are shown and discussed. A description 
of the apparatus used in this research, and a review of available information 
obtained by previous observers on the thermal expansion of aluminium and 
some of its alloys, are given. The expansion of cast aluminium (99 · 95%) 
from room temp. to 610° C. is represented by the following equation: Lt = 
L 0[1 + (22 · 58t + 0 · 00989t2 ) IO-GJ. The relations between the chem. com
positions and coeff. of expansion of aluminium-copper alloys (4-12% Cu) 
and aluminium-silicon alloys ( 4-12 · 5% Si) are shown in figures. The 
anomalous expansion of 2 aluminium-zinc alloys at constant temp. (about 
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270° C. on heating) is shown. From the results of previous observers and the 
prmmnt research. it is evident that the aluminium-zinr· alloy of euteetoid 
composition (about 79% Zn) shows the greatest changc in expansion at the 
transformation or eutectoid temp. A triangular diagram is shown which 
indicates the efkct of change of composition on the cod'f. of expansion of 
aluminium-silicon-copper alloys lying near the aluminium corner of the 
ternary system. The table in the summary gives a comparison of the average 
coeff. of expansion of the various groups of samples investigated. 

Properties, Especially Density, Cubical Contraction, and Tensile Strength of 
Refined Aluminium from the Erftwerk A.-G. zu Grevenbroich. R. Hoffmann 
and W. 8tahl (.M etall n. Erz, 1925, 22, 103-107).-Refined aluminium 
from these works contains 0 · 29% silicon and 0 · 3(Yo iron ; it has 
d 1

l• 2·7020 in air d 0 2·7034 in 1:acuo and d 7
"

0 2·4459 (molten) Between + ' + ' 4- • 

0° and 760° C. its mean eoeff. of cubical expansion is 0·0001417. Hard-
rolled sheet has d(: 2 · 7165, which falls to 2 · 7152 after annealing and quench
ing, and rises to 2·7198 after annealing and slow cooling. The hard-rolled 
sheet has a tensile strength of 17 · 4 kg. per sq. mm., which falls to 9 · 5 kg. 
per sq. mm. after annealing, whilst the elongation rises from 5 · 1 % to 
24·5%.-A. R. P. 

Electromotive Behaviour of Aluminium. A. Smits (Z. Elektrochem., 1924, 
30, 423-435).-S. has studied the electromotive effect produced when 
aluminium is suddenly transferred from a solution of a pure aluminium salt 
to another similar solution but containing mercury ions. Chlorine ions have 
an accelerating influence and N03-ions a retarding influence on the stabiliza
tion of the internal equilibrium of the metal. The dissolved mercury is found 
to act catalytically, and the potential of the amalgamated aluminium is less 
negativo than that of the aluminium in internal equilibrium. The electro
motive behaviour of aluminium in aluminium chloride solutions having 
various hydrogen-ion concentrations has been studied. The phenomena 
observed are in good agreement with the theory of allotropy.-W. A. C. N. 

On the Electrical Resistivity of Commercial Aluminium. Leon Guillet 
(Ind11strie elect., 1924, 33, 18-19).-Reprinted from Compt. rend., 1923, 177, 
953-955. (J., 1924, 31, 363.)-J. c. c. 

Current Potential Curves of Aluminium. Seep. 309. 
On the Radiation Emission of Molten Aluminium. H. l\Ioeller and 

H. l\Iiething (Giesserei-Zeit., 1924, 21, 444-446).-As the emissive power of 
the surface of molten aluminium exposed to the atmosphere varies from 
0·12 at 700° C. to 0 · 17 at 1000° C., owing to changes in the oxide layer, the 
temp. of the molten metal as measured by the Holborn-Kurlbaum radiation 
pyrometer varies considerably from the true temp. A curve has been con
structed showing thc-se deviations, but this method of measuring the temp. 
of the molten metal is not recommended for exact work, although it is useful 
for ensuring fairly constant casting conditions in practice.-A. R. P. 

Apparent Transmission of Low Velocity Electrons Through Aluminium 
Foil. Henry E. Hartig (Proc. Amer. Phys. Soc., 1924, Nov.; Phys. Rev., 
1925, 25, 111-112).-Aluminium foil 0·0003 cm. thick was bombarded by 
electrons having velocities between 0 to 1600 v. Using a single foil, electrons 
were observed to emerge from the reverse side for all incident velocities from 
0 to 1600 v. A prominent max. was obtained in the current curve at 8·5 v., 
and a great number of small maxima were noted in the range from 20 to 100 v. 
It is thought that the latter maxima are associated with the structure of the 
soft X-ray spectrum of aluminium. The large max. at 8 · 5 v. is of a different 
character, and suggt•st; the possibility of a transparent atom effect in alu-
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minium. The velocities of the emergent electrons for all incident velocities 
were less than 10 v. The transmission through 2 foils was only 1 /10,000th part 
of that observed for 1 foil, and a third foil cut down the transmission by an 
additional factor of l /IO. The emergent electrons in the case of 2 and 3 foils 
are almost entirely photo-electrons liberated by soft X-rays generated by the 
incident electrons. In the case of transmission through only one foil, most of 
the emergent electrons have a different origin, and behave as though they are 
incident electrons which by collision have had their velocity reduced to a 
favourable value for traversing the foil and escaping. 

A Revision of the Atomic Weight of Aluminium. II.-The Analysis 
of Aluminium Chloride. Henry Krepelka (J. Amer. Chem. Soc., 1924, 46, 
1343-1351).-The pure salt was prepared from pure chlorine and the purest 
obtainable metallic aluminium. Fractions were digested and repeatedly 
sublimed before analysis. The mean of eleven determinations gives 26 · 972 
± 0·001 as the atomic wt. of aluminium.-R. G. 

The Specific Heat of Aluminium at High Temperatures. See p. 305. 
The Discovery of Aluminium by Oersted in the Year 182-5, I. Fogh 

(Kongl. Danske Vidensk. Math.-fys. Medd., 1921, ill. (14), 1-10).-0ersted tried 
to reduce aluminium chloride by heating in a current of hydrogen, but did not 
succeed in getting the pure metal in this way. Then he tried to perform the 
reduction by using potassium amalgam, and succeeded in getting an aluminium 
amalgam, which by distillation gave a piece of metal with lustre and colour 
similar to tin. The discovery of Oersted was, however, questioned, and 
F. Wohler is usually regarded as the discoverer of aluminium. From some 
recently discovered papers of Oersted his manner of proceeding has been 
learned in its details, and the author has shown that aluminium can easily be 
produced by the method of Oersted. The experimental conditions necessary 
for the success of the process had been realized by Oersted.-0. F. 

The Discovery of Aluminium by Oersted in 1825. C. Matignon and 
Carl Faurholt (Chim. et Ind., 1925, 13, 9-10).-A reference to new letters 
and communications. indicating that Oersted first separated aluminium in 
1825.-W. A. C. N. 

ANTIMONY. 
Recalescence in Antimony. Enoch Karrer (J. Opt. Soc. Amer., 1922, 6, 

369-373).-0n cooling, antimony shows very bright recalescence at the m.p., 
630°, or just below it. This property of antimony is conferred on bismuth
antimony alloys when the amount of antimony present is larger than 1 : 2000. 
?'he recalescence takes place in an atm. of hydrogen or in a vacuum exactly 
lU the same way as in air.-J. F. S. 

A Revision of the Atomic Weight of Antimony. The Analysis of 
Antimony Trichloride. Philip F. Weatherill (J. Amer. Chem. Soc., lfl24. 
46, 2437-2445).---'--Antimony trichioride, prepared from pure antimony and 
chlorine in a vacuum, was repeatedly distilled in vacua, dissolved in tartaric 
acid, and compared with pure silver. The mean of fl analyses gaw 121·748 
: 0·00086 as the atomic wt. of antimony.-R. G. 

BARIUM. 
The Preparation of Very Pure Barium and Strontium. Philip S. Danner 

(J. Amer. Chem. Soc., 1924, 46, 2382-2385).-Thc method of preparation 
used was a refinement of that of Guntz, employing the reaction of the alkaline 
earth oxide with aluminium and subsPquent separation by distillation. The 
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oxides of barium and strontium were prepared by dehydrating recrystallized 
and centrifuged hydroxides. The " thermit " reaction was started by 
striking an arc between electrodes enclosed in the mixture. A distillation ap
paratus is described. The metals exhibit a silver-white crystalline surface. 
They are soft and malleable, having similar hardness to metallic sodium. 
Barium is spontaneously inflammable in moist air and hydrogen, and tarnishes 
rapidly in pure dry carbon dioxide. Strontium is only slightly less reactive. 
The purity of the samples prepared was above 99·9%.-R. G. 

BERYLLIUM. 
On [the Position of Beryllium and Magnesium in the Periodic System of 

the Elements. Paul Pfeiffer (Z. angew. Chem., 1924, 37, 41).-Reasons are 
given for placing beryllium and magnesium in the zinc sub-group of the third 
group of the periodic system instead of in the alkaline-earth group. Thus, 
neither metal gives a flame spectrum, forms hydrides directly with hydrogen, 
or is attacked by cold water, whilst both form stable ammoniates and soluble 
sulphates resembling the corresponding zinc compounds.-A. R. P. 

BISMUTH. 
Determination of the Atomic Weight of Bismuth. A. Classen and G. Strauch 

(Z. anorg. Ohern., 1924, 141, 82-94).-The atomic wt. of bismuth was 
determined as 209 (average of 15 measurements being 208 · 989) by com
bustion of its triphenyl.-G. S. 

On the Variation of the Molecular Weight of Bismuth with the Temperature. 
Seep. 317. 

The Thermal Expansion of Crystals of Metallic Bismuth. J. Keith 
Roberts (Proc. Roy. Soc., 1924, [A], 106, 385-399).-The thermal expansion of 
crystals of metallic bismuth parallel and perpendicular to the vertical axis, 
has been measured by comparison with that of crystalline quartz. Both 
expansion coeffs. are practically constant from ordinary temps. up to 240° C. 
(m.p. bismuth, 270° C.). Constant expansion coeffs. are, perpendicular to 
axis, 12·0 x 10-6 ; parallel to axis, 16·2 X 10-6 ; mean, 13·4 x 10-6 • 

The bending over of the length-temp. curve as the m.p. is approached is 
interpreted as indicating dissociation of the atoms in the solid.-J. S. C. 

The Thermal Conductivity of Bismuth in a Transverse Magnetic Field. 
F. A. ~Ward (Phil. ]}fag., 1924, [vi.], 48, 971-977).-\V. finds that the thermal 
conductivity of bismuth is diminished by about 3 · 22% when the metal is 
placed in a magnetic field of strength 5370 c.g.s. units transverse to the 
direction of heat flow in the metal.--J. S. G. T. 

The Electrode Potential of Bismuth Determined by Equilibrium Measure
ments. Ernest H. Swift (J. Amer. Chem. Soc., 1923, 45, 371-377).
The values obtained, referred to the molal hydrogen electrode, were - 0 · 323 
and - 0·314 v., in fair agreement with the values - 0·314 and - 0·298 
derived by D. F. Smith from e.m.f. measurements.-R. G. 

CADMIUM. 
The Heat of Solution of Cadmium in Hydrochloric Acid. Theodore \V. 

Richards and Setsuro Tamaru (J. Amer. Chem. Soc., 1922, 44, 1060-1066). 
-Using the apparatus described for determinations on zinc, the heat of the 
reaction is found to be 17 · 23 cal. at 20° C. if the hydrogen is dry and 16 · 98 



Properties of AI etals 299 

cal. if the hydrogen is moist. The temp. coeff. of the heat of solution in 
cone. hvdrochloric acid is shown to be negative, - 71 cal. per degree. \Yith 
dilute a:cid the coeff. is probably as much as - 30 cal. per degree.-R. G. 

on the Variation of the Molecular Weight of Cadmium with Temperature. 
Seep. 317. 

The Radiations of Cadmium Emitted by Vacuum Tubes without Interior 
Electrodes. Maurice Ramy (Rev. d'Optt'.que, 1924, 3, 487-492).-An 
evacuated tube containing a small quantity of cadmium is heated in an 
oven to 300° C. Radiation is excited by the application of a potential to 
graphite electrodes in contact with the outer surface of the glass. In addition 
to the radiations found with Michelson tubes, new lines were observed at 
632, 538, 534, 515, 466, and 442.-C. J. S. 

ClESIUM. 
Is Cresium Radioactive P H. Zwaardemaker, W. E. Ringer, and E. 

Smits (Proc. K. Akad. Wet. Amsterdam, 1923, 26, 575-581).-(ln English.) 
Pure coosium is not radioactive; the radioactive properties of most coosium 
preparations are due to the presence of a heavy radioactive element. The 
biological action of the impurity has the nature of a ,8-radiator.-J. F. S. 

A Determination of the Vapour Pressures of Cresium and Rubidium, and a 
Calculation of their Chemical Constants. D. H. Scott (Phil. Mag., 1924, 
[vi.], 47, 32-50).-The respective vapour pressures of coosium and rubidium 
at temps. between 50° C. and 130° C. have been determined by means of 
a slightly modified form of Haber's vibrating quartz-fibre manometer, with 
which observations were made of the time taken for the amplitude of 
vibration of the fibre to diminish to a definite fraction of its original value. 
The following empirical relations were deduced between p, the vapour pressure 
measured in mm. of mercury, and T, the absolute temp.: for coosium, log JJ 
= 7·256-3753/T; for rubidium, log p = 7·331-4209/T. The correspond
ing values of the respective chem. constants, C, are : coosium, l · 640 ± 0 · 164 ; 

rubidium, l · 366 ±0·184 • The values of the abs. chem. constant, C0 , cal
culated from C = l · 5 log M + C0 , where M 'is the molecular wt. of the 
element, are : for coosium, - l · 545 0 · 164 ; for rubidium, - 1·532 ± 0 · 184 • 

Possible reasons why these values are greater than the theoretical value 
- l · 608 are discussed. The respective values of Trouton's coeff. LTn/Tn, 
1\i denoting the b.p. of the element, are: coosium, 18 · 2; rubidium, 19 ·H. 

-J. S. G. T. 
The Ionization of Cresium Vapour and the Mobility of Electrons in the 

Bunsen Flame. B. T. Barnes (Phys. Rev., 1924, [ii.], 23, 178-188).-Experi
ments confirming Saha's theory of the ionization of metallic vapours at high 
temps.-R. G. 

Properties of the Alkali Metals under Pressure. Sec p. 318. 
Thermionic Effects Caused by Vapours of Alkali Metals. Sec p. 318. 

CALCIUM. 
The Specific Beat of Calcium at High Temperatures. See p. 305. 

CERIUM. 
The Preparation and Some Properties of Metallic Cerium. Observations 

on the Rare Earths, XIX. H. C. Kremers and Herman Benker (Amer. 
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Eledrochem. Soc. (Advance Copy). 1925, April, 213-220).-Metallic cerium 
fr£'£' from iron was prepared hy the el£'etrolysis of t}w fusC'cl chloriclC', using 
graphite cdls and carhon anodes. Home 300 gnus. of metal were prepared. 
The metal corrodes easily in dry air. It is highly malleable and ductile. 
Some of its phys. constants as rC'-cletcrmined are as follows : Density, 15° 
(abs. alcohol), 6·77; Brinell hardness (500 kg. weight), 21; heat of com
bustion, 1661 cal. per grm.; kindling temp., 165° C. The pure metal is 
moderately pyrophoric. Its alloys, which are harder than the pure metal, 
are very pyrophoric. The metal shows marked tendency to act as a" getter" 
when sealed in partially evacuated tubes. 

The Preparation of the Cerite Earths by Means of the Difference in Solu
bility of their Oxalates in Mineral Acids. Fr. F. Jainschigg (Edel-Erden 
u. Erze, 1923, 4, 25-26, 47-48).-A summary of the solubilities of the oxalates 
of cerium, neodymium, praseodymium, and lanthanum, and a description 
of the application of the difference in solubility to the preparation of the 
individual pure earths. This method is unsuitable for the preparation of 
pure cerium compounds, but serves excellently for the- removal of small 
quantities of cerium from lanthanmn.-J. F. S. 

Theories Concerning the Pyrophoric Property of Cerite Metals. Peter Stein
hardt (Edel-Erden u. Erze, 1923, 4, 45-47).-A discussion as to the cause 
of the pyrophoric character of cerite metals, particularly the iron alloys of 
" misch metal." From experiments on the rate of oxidation of the iron alloys 
an hypothesis is put forward attributing the pyrophoric property to the 
presence of the lower oxides of the metals. Other hypotheses are considered 
and discussed.-.J. F. S. 

CHROMIUM. 

Electrochemical Behaviour of Chromium. M. Boumann (Ree. trav. chim., 
1924, 43, 399-402).-In the electrolysis of chromic salt solutions using 
a chromium cathode, the layer of solution next the cathode contains almost 
entirely all its chromium as chromous ions. The minimum hydrogen ion 
concentration required to keep chromium from becoming passive is p 3. 
The potential of a chromium electrode on which another metal has been de
posited is equal to the difference in potential between the two metals, as there 
is always a small portion of the chromium uncovered.-A. R. P. 

Attempts to Prepare Chromium by Electrolytic Methods. J. Sigrist, 
P. Winkler, and M. \Vantz (Helv. Chim. Acta, 1924, 7, 068-972).-Attempts 
to prepare electrolytic chromium have been made by electrolyzing (a) solutions 
of chromic acid and (b) solutions of chromic salts. In the case of solutions of 
chromic acid, chromium is deposited by a minimum voltage' of 3·4 v.; below 
this value hydrogen alone is liberated. The max. yield is obtained with a 
c.d. of 160 A/dcm.2 ; the most favourable temp. is about 20°. Similar experi
ments using a ferro-chrome anode gave very inferior products. Jn the case 
of chromic salts, the best yield of chromium is obtained from a solution 
containing 161 grms. of metallic chromium per litre.-J. F. S. 

Preparation of Pure Chromium by Direct Reduction of the Oxide with 
Hydrogen. \V. Rohn (Z. M etallkunde, 1924, 16, 275-277).-Direct reduction 
of metallic oxides has been carried out with the aid of carbon, aluminium, 
or hydrogen. Traces of carbides or aluminium have always been present 
in the product when either of the first two reducing agents was cmplo~'ed, 
and hydrogen has not been used successfully for the reduction of Cr20 3 

except under very high pressures. R. reports the production of a pure 
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silver-white coloured sponge of sintered chromium from pure oxide at 

1500° C. He employed a rapid current of hydrogen at only 500 mm. (water 
column) pressure. Oxygen and water vapour were extracted, and the 
hydrogen again circulated over the oxide, by means of a special apparatus, one 
p~rt of which contained a heated platinum coil and another part of which 
was cooled by liquid air. Traces of oxygen were thus fixed and frozen out, 
leaving a stream of pure hydrogen to continue the reduction. The circu
latina apparatus is illustrated diagrammatically. 50-100 grms. of pure 
chro;ium were produced in this apparatus per 24 hrs., but there is no apparent 
reason why a larger apparatus should not work equally well. The experi
ments aimed at the production of pure chromium, nickel, &c., from which 
thermocouples could be manufactured of similar accuracy and interchange
ability to noble metal couples. Pure chromium can, however, now be 
produced more economically, and simply, by electrolysis from pure chemicals; 
these experiments have therefore been discontinued.-T. H. T. 

COBALT. 

A Comparison of the Atomic Weights of Terrestrial and Meteoric Cobalt. 
V.-The Analysis of Cobaltous Chloride. Gregory Paul Baxter and Merrill 
James Dorcas (J. Amer. Chem. Soc., 1924;, 46, 357-366).-Meteoric and 
terrestrial cobalt are found to have the same atomic wt., 58 · 94. The value 
is 0·03 lower than that previously found by Richards and Baxter.-R .. G. 

The Hardness of Electro-Deposited Cobalt. See p. 308. 
Hall Effect and Specific Resistance in Thin Evaporated Films of Iron, 

Cobalt, Nickel, Palladium, and Platinum. H. B. Peacock (Proc. Amer. 
Phys. Soc., 1924, Nov.; Phys. Rev., 1925, 25, 113-114).-Investigation of the 
Hall effect and sp. resistance in thin films of evaporated iron, cobalt, nickel, 
palladium, and platinum gives the following results : ( 1) The " asymptotic " 
sp. resistances range from 4 to 30 times the accepted values for the corre
sponding bulk metals. (2) The Hall coeff. for the paramagnetic metals, 
palladium and platinum, are slightly smaller than bulk values. (3) The Hall 
cocff. for iron, cobalt, and nickel are l · 8, 5, and 7 times, resp., the accepted 
values for the bulk metals. (4) Heating films of cobalt and nickel during 
deposition decreases both the Hall coeff. and sp. resistance, indicating 
crystalline growth. (5) Saturation of the Hall effect occurs for cobalt at 
about the same magnetic field as for bulk (1300 gauss), and for nickel at 2500 
gauss, as compared with 6000 gauss in bulk. With the highest field used 
( 17 ,OOO gauss) no saturation occurs in films of iron. ( 6) Microscopic investiga
tion shows some evidence of crystal structure in films of nickel and cobalt. 
RPsults ( 1) and (2) arc readily explicable by granular structurP. Hesults 
( 4) and (2) indicate that granular structurP, or probably size of crystals, affects 
the Hall cocff. in fetromagnctic metals, but not in othPrs. This points out a 
difference worthy of study, and indicates that the Hall phenomenon may 
be caused essentially by inhomogeneity. 

COPPER. 

Preliminary Report on the Super-Conducting State of Copper. Wheeler 
P. Davey (Proc . .Amer. Phys. Soc., 1924, Dec.; Phys. Rer., 1925, 25, 248).
Thcorctical considerations made it seem that the elect. conductivity of single-
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crystal metal should be different in different directions in the crystal. Using 
cylindrical moulds, large single crystals of copper of commercial purity 
were therefore grown about i in. in diam. and about 6 in. long by the method 
of P. \V. Bridgman. Using an X-ray method previously described (Phys. 
Rev., 1924, 23, 764), it was shown that a cubic axis was always parallel to the 
axis of the cylinder. Conductivity measurements were made in the direction 
of the cubic axis. The crystal was then hammered and swaged to change it 
into polycrystal copper and annealed 30 minutes in hydrogen at 800° C. 
The conductivity was then again measured. In this way the conductivities 
of single-crystal and annealed polyhedral copper could be compared without 
reference to the purity of the metal. At 20° C. the sp. conductivity of single
crystal copper along the cubic axis was found to be 0 · 662 X 106 ohms per 
cm.3 as against O· 584 for the same specimen in the annealed polycrystal 
state. This represents an increase of 13% in conductivity. The sp. con
ductivity of ordinary annealed polycrystal "conductivity copper" at 20° C. 
is 0·578 (calculated from original data given by F. Jenkin in "Reports of 
Electrical Standards," p. 228. E. and F. N. Spon, 1873). Matthiessen's 
value for the purest annealed polycrystal copper was 0 · 572 at 20° C. (Landolt
Bornstein tables). 

Forms Large Copper Crystals. Anon. (Foundry, 1924, 52, 929-930).
The properties of large copper crystals are described. Such crystals up to 
} in. diam. by 6 in. long have been prepared by W. P. Davey of the research 
department of the General Electric Co., by passing a cylindrical carbon 
crucible very slowly through an electric furnace, so that the atoms are given 
time to arrange themselves to form a single crystal of the whole melt. A 
single crystal about the size of a lead pencil may be bent as easily as a stick 
of soft wax, but offers considerable resistance to straighten out again. A brief 
description is given of the proof obtained by means of X-ray analysis that the 
crystals are single ones.-F. J. • 

Copper which Bends Only One Way. Anon. (British J. Radiology, 
1925, 21, 80-82).-From J. Radiology, 1925, 6, 21-22.-C. J. S. 

Copper Bars that Bend Only One Way. Anon. (Management and 
Administration, 1924, 8, 650).-See abstract above.-J. C. C. 

Temperature Variation of the Electrical Resistance of Copper and Iron 
Fused with Mica. K. R. Ramanathan (Proc. Indian Assoc. Cultivation Sci., 
1923, 8, 117-121; C. Abs., 1924, 18, 2457).-Williams and McLennan have 
shown that the elect. resistance of fused mixtures of iron and mica or copper 
and mica diminishes very greatly with rise of temp. The present paper 
shows that the experimental results of Williams and McLennan may be 
expressed by the equations R = PT-~eQ/T, or R = P 1T-lj2eQ1 /T, where T 
is the abs. temp., and P, P 1, Q, and Q1 are constants. It is then shown that 
equations of this type are to be expected on the basis of the electronic theory 
of metallic conduction. 

The Electrical Resistance and Density of Copper "Cemented" in Some 
Salts. T. Peczalski and A. Launert (Industrie elect., 1924, 33, 361-362).
Reprintcd from Compt. rend., 1924, 178, 1962-1964. (J., 1924, 32, 500.) 

-J.C. C. 
A Rapid Method for the Determination of the Heat of Adsorption and 

Some Values for Hydrogen on Copper. See p. 308. 
The Hardness of Electro-Deposited Copper. Sec p. :ms. 
The Catalytic Action of Copper. IV.-The Periodic Variation of the 

Activity with Temperature of Reduction. "\Y. G. Palmer and :F. H. Con
stable (Proc. Roy. Soc., 1924, [A], 106, 250-268).-The effect of the temp. 
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f reduction on the activity of the copper catalyst produced by reduction 
from oxide has been investigated in experiments on the decomposition of 
ethyl and propyl alcohol (cf. Proc. Roy. Soc., 1922, [A], 101, 175). The break 
in the reaction velocity-temp. curve at 280° C. is interpreted as being due 
to the progressive covering of the catalyst surface by polymerization products 
of the corresponding aldehydes. The reaction velocity at 250° C. when plotted 
aaainst temp. of reduction shows the presence of three maxima. After 
r~ducing the oxidized catalyst at 420° C. it was no longer possible to obtain 
points lying on this curve. It appears certain that some irrenrsible change 
has occurred in the nature of the surface and in the grain structure on reduction 
at this latter temp. Support for this view is obtained from the catalytic 
data of Pease (J. Amer. Chem. Soc., 1923, 45, 1196), the investigations of 
Adcock (J. Inst. Metals, 1922, 27, 73) on cupro-nickel alloys, and the data 
of Andrew and Higgins (J. Inst. Metals, 1922, 28, 185) for y brass. The 
cause of the periodic change is held to be due not only to the change in the 
surface area exposed, but also to a change in the statistical arrangement 
of the atoms in and beneath the surface. Evidence of some changes in the 
properties of copper wire just before maximum 3 is given by the investiga
tions of Ingall (J. Inst. Metals, 1923, 30, 171) on the variation of breaking 
load with temp.-J. S. C. 

The Catalytic Activity of Copper. V.-The Comparison of the Rates of 
Dehydrogenation of Various Alcohols. W. G. Palmer and F. H. Constable 
(Proc. Roy. Soc., 1925, [A], 107, 255-269).-In continuation of previous work 
(abstract above}, the authors have investigated the catalysis by copper of the 
dehydrogenation of ethyl, propyl, butyl, iso-butyl, iso-amyl, iso-propyl, 
alcohols, and cyclohexanol. The effects due to poisons in the reactant and 
produced during the reaction were separately determined. The long activity 
of the catalyst supports the theory of the mechanism of dehydrogenation 
suggested by Sabatier. Assuming that the activated layer of molecules is 
uni-molecular, the results show that the alcohols are adsorbed by copper with 
the CH20H group in contact with the copper surface, and the hydrocarbon 
chains in contact, perpendicular to the surface.-J. S. G. T. 

The Catalytic Action of Copper. Vl.-An Explanation of the Reproducibility 
of the Catalyst, and of the Periodic Change in its Activity, together with Some 
Experiments on the Activation of the Catalyst by Alternate Oxidation and 
Reduction. F. H. Constable (Proc. Roy. Soc., 1925, [A], 107, 270-279).
Heproducibility of a copper catalyst at a constant temp. of reduction 
is attributed to the persistence of the granular structure throughout 
oxidation and reduction, assisted by the fireclay support employed and by 
standardizing the conditions of oxidation. Chem. reaction occurs only when 
the reacting molecule is adsorbed over a characteristic arrangement of copper 
atoms. The density of these reaction centres probably varies over the various 
crystal faces. The catalyst surface exposes many crystal faces as well as 
some amorphous material. Periodic variation of activity is attributable to 
a periodic predominance of more active planes in the surface, the activity of 
\vhich is controlled by the heat of activation and the density of the reaction 
ccntres.-J. S. G. T. 

The Catalytic Action of Copper. VIl.-A Study of the Effect of Pressure 
on the Rate of Dehydrogenation of Alcohols. F. H. Constable (Proc. Roy. 
Sue., 1925. [AJ. 107, 279-286).-The rate of dehydrogenation of ethyl and 
butyl alcohols by a copper catalyst was found to be unaffected by increase of 
pressure up to twelve times the original pressure. This result indicates that 
reaction occurs in a uni-molecular film next to the catalyst surface.-J. S. G. T. 
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GERMANIUM. 

On Secondary and Tertiary X-Rays from Germanium. George L. Clark 
and William Duane (Pror. Sat. Acad. Sci., 1924, 10, 92-96).-Using metallic 
germanium as secondary radiator, both secondary and tertiary X-rays were 
obtained. The wave-lengths of these radiations have been measured.-J. F. S. 

GOLD. 

The Hall Effect and Specific Resistance of Cathodically Deposited Films of 
Gold. S. S. 1\Iackcown (Phys. Rev., 1924, [ii.l, 23, 85-93).-For films varying 
in thickness from 10 m,u to 80 m,u the Hall cocff. was independent of the 
current, of the magnetic field, of the thickness, and of previous treatment of 
the film, and had the same value as for the metal in bulk, 643 x l0-6. Specific 
resistance (erratic for films less than 10 m,u thick) is about 3 times the value 
for bulk metal, possibly owing to poor contact bctwoon particles. The 
sputtered metal particles probably have the same properties as the metal in 
bulk.-R. G. 

The Anodic Oxidation of Gold. F. Jirsa and H. Jelinek (Z. Elektrochem., 
1924, 30, 534-537).-From an examination of the solubility of gold hydrate 
in nitric acid the product Au··· x [OH1] 3 = 5·5 x l0-16 has been calculated. 
This value is very near to that calculated from the solubility of gold 
hydrate in sulphuric acid, viz. 9 x l0-16. The solubility of gold hydroxide 
in water is given as 2 ·4 x l0-12 mols. per litre. The solution of the 
hydrate in sulphuric acid results in the formation of the compound HAu(S04) 2• 

The affinity constant of gold hydroxide is calculated to be l · l x 10-6, and 
consequently its basicity is comparable with that of hydrazine.-W. A. C. N. 

Preparation of Gold Crystals. H. R. Adam (.J. Chem. Met. Min. Soc. 
S. Africa, 1924, 24, 258-261 ).-After an account of the various methods 
described in the literature for the preparation of gold crystals, A. calls attention 
to the fact that gold is dimorphous, crystallizing in the hexagonal system in 
addition to the usual regular system forms. He then gives methods by which 
the various crystalline forms may be artificially prepared. Octahedral 
crystals are obtained by the slow reduction of gold chloride with oxalic acid, 
or by heating a 1 % gold amalgam to 70°-80° C. for several days and then 
removing the mercury by means of nitric acid. Hexagonal crystals are 
obtained by heating a 2% gold amalgam for some time and removing the 
mercury with nitric acid. Reproductions of photomicrographs of the various 
products are givcn.-J. F. S. 

The Union of Hydrogen and Oxygen in Presence of Gold. Seep. 312. 

HAFNIUM. 

Concerning the Atomic Weight of Hafnium. 0. Honigschmid and E. 
Zintl (Z. anorg. Chem., 1924, 140, 335-336).-By means of a preparation of 
hafnium oxide with 6 ± O· 5% of zirconium the atomic wt. of the impure 
hafnium was determined as 171·88. Hence a value of 180· 8 may be calcu
lated for pure hafnium, but is regarded as uncertain.-G. S. 

INDIUM. 

Further Experiments with Liquid Helium. On the Electric Resistance of 
Pure Metals, &c. XII.-Measurements Concerning the Electric Resistance of 
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Indium in the Temperature Field of Liquid Helium. W. Tuyn and 
H. Kanwrlingh Onrws (Proc .. K. Akwl. ff et. Amsterdam, 1923, 26, 504-509). 
-(In English.) The. elect. resistance of metallic indium has been deter
mined at temps. l · 8T'-4· 23° abs. Indium losC's its elect. resistance entirely 
at 3·40° abs. A consideration of the temps. at which thallium, tin, lead, 
and mercury become super-conductors indicates that perhaps gold along 
with some other metals may not be capable of becoming a super-conductor. 

-J. F. S. 

LEAD. 
Lead. Carl. \V. Mitman (Smithsonian Inst. Rep., 1922, 595-614).-An 

account of the occurrence of lead ores, the methods of working the various 
ores in the United States, and a discussion of the properties and uses of lead. 
Method of manufacture of many commercial lead products are discussed. 
The paper is illustrated by numerous photographs of plant.-J. F. S. 

On the Variation of the Molecular Weight of Lead with the Temperature. 
Seep. 317. 

MAGNESIUM. 
Magnesium. Anon. (Chem .. Met. Eng., 1924, 31, 383-386).--The growing 

importance and improvement of this metal are described, its mech. properties 
and those of its alloys with aluminium being tabulated. \Vith the addition 
of 10% aluminium, a tensile strength of 21 tons per sq. in., an elongation of 
8~6 and a density of less than l · 8 are obtainable. These alloys are widely 
applicable and can be readily worked. Magnesium presents difficulties in 
casting and forging, but can, with care, be readily machined, welded, or 
soldered. Its chief chem. properties, including resistance to corrosion, are 
discussed. It resists the action of alkalies even when hot, and is immune 
from attack by HF. It may be readily worked, and is strengthened and 
toughenc·d by a small quantity of alloying material.-F. J. 

Velocity of Dissolution of Magnesium by Acids. M. Czentnerszwer 
(Ree. trav. chim., 1923, 42, 1065-1073).-When a piece of clean magnesium 
is dipped into dilute acid there is a definite period of induction before the 
action begins. This is due to the formation of a layer 33-63 µ.thick, through 
which the acid has to diffuse. The rate of this diffusion varies only slightly 
with the temp. and is not affected at all by the volume of acid used.-A. R. P. 

The Electromotive Behaviour of Magnesium.-II. A. Smits (Proc. K. 
Akad. Wet. Amsterdam, 1923, 26, 395-407).--(In English.) A magnesium 
~lectro<le cannot function as either a hydrogt•n or an oxygen electrode, this 
is because of its low e.m.f., which is due to the formation of a layer of 
hydroxide on the metal. The surface film hinders the setting up of the 
magnesium hydrogen inner equilibrium. Amalgamation causes the e.m.f. 
to approach a value which indicates that the true inner equilibrium has almost 
b l\I 

een reached. The potential of the half-element l\Ig,.'.\IgS04 10 
ii is - l · 902 v. 

against a normal calomel electrode, but on the addition of 3% of a saturated 
solution of mercuric chloride it drops to - I· 740 v. If the electrode is now 

remoyed and washed it gives - l · 898 v. when re-immersed in pure~ MgS04 

and this value rises to - l · 956 v. in a few minutes.-J. F. S. 
The Specific Heats of Magnesium, Calcium, Zinc, Aluminium, and Silver at 

High Temperatures. E. D. Eastman, A. l\l. Williams, and T. F. Young 
YOL. XXXllL X 
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(A r11er. r'hnn. Snr., Hl24. 46, l 1i8-118:3).-Tlw spednwns of metal were 
heated, scaled in a vacuum in a platinum container. in a vntical furnace, 
the 1-'Uspem.;ion hein£r a tine niel1ronw wire which wa,; fo,;(•d to release the 
s pee imen into the ealorimeter below. Data a rP ,l!i n'n for magnesium, 
calcium, zinc, nl11minium, and siln'r lwtwcen lOOc C. and the m.p. The 
results arc considered accurate to within a bout l 0 ;J. In calcium a transition 
point was found at about 400~ C. No evidence was found of the reported 
transition points in zinc .-H. G. 

On the Position of Magnesium and Beryllium in the Periodic System of the 
Elements. Sec p. 208. 

MERCURY. 
Variation of Molecular Weight of Mercury with Temperature. A. J ouniaux 

(Bull. Soc. chirn. Franre. Hl2.t-, [iv.], 35, 1293-1:305).-From data obtained 
by cryoscopic methods and by measurement of surface tension the molecular 
wt. of mercury has been calculated from Clapeyron's law and Trouton's rule; 
it slowly decreases with rise in temp. from 280 at - 40° C. to 200 at 320° C. 
The critical temp. of mercury caJculated from the formula of Eotvos, Ramsay, 
and Shields is 15:32° C.-A. R. P. 

The Specific Gravity of Mercury. Karl Scheel and Friedr. Blankenstein 
(Z. Physik, 1925, 31, 202-200).-Experimental determinations by the authors, 
combined with the most reliable results obtained by other investigators, lead 
to the conclusion that the sp. gr. of mercury at 0° C. is 13 · 5!1546. The value 
at any temp. t° C. between 0° C. and 100° C. is given by 1:3·59546 (l+ [18· 182 
t/100 + 0·078 (t/100)2]10-3).-J. S. G. T. 

The Mechanism of the Precipitation of Metals by Hydrogen Sulphide. A 
Study of Certain Sulphur Complexes of Mercury. G. l\IcP. 8mith and Waldo 
L. Semon (J. Amer. Cl~m. Soc., 1924, 46, I :325-1343).--Experimental work 
with mercury salts leads to the conclusion that hydrosulphidc complexes arc 
present in precipitated sulphides and that the interaction of metallic salts 
with hydrogen sulphide is a complex one. The probable mechanism is 
indicated. The authors believe that the precipitation of the heavy metals 
with sulphide will eventually he regarded in the light of the co-ordination 
theory of \Vcnwr.-R. G. 

Concerning the Formation of Gold from Mercury Under the Influence of 
Electrical Discharges. A. l\Iicthe (Z. terh. Physik, JD:ZG, 6, 74-7G).---The 
gist of a lecture about this much-discussed theme is here hrietly given.-0. 8. 

On the Output of Radiation from the Quartz Mercury Arc During the 
Period After First Striking. H. D. \Yatfrrn (British .J. Hruli:olouy. Hl:Z-1-. 20, 
IG:l-16!l).--A max. brilliance was observed on tirnt striking a mercury vapour 
arl', thc output of radiation then falling to a minimum during a bout 1 minute, 
and gradually elimbing to a steady state in ):') minut(':o;. Current-voltage 
rnea,;11rPmPnts wl're m:Hle during this period, arnl the output measured by 
ml'ans of sPnsitive printing paper exposPd for :rn second interTals. The 
en ha need radiation was not due to increased elc>ct. ('Onsu mption. which 
remained constant over the first minutl'. Spectroscopic examination showed 
that the effect was mainly due to radiation of wa\·e-length :2ti:1G. the intensity 
of which was high at first. thPn frll. and tinally rose to a ,;teady value. Xo 
explanation is ,;ugl,!estecl.-<1 .• I. S. 

MOLYBDENUM. 
Thermal Expansion of Molybdenum. PetPr Hidnfft arnl \V. B. Gero 

u·.s. B11r. Stand. Sci. P11p«r .Yo. 4S8, 1!1:2-1- . .t-:2!1--1--1--1-).-- Expansion tests 
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were made for various temp. ranges between room temp. and 750° C. on 
molvbdenum ingots prepared from tine- and coarse-grained molybdenum 
po"~ders. ;~nd. on samples swaged

1 

t? various diameters. The restilts are 
presented. m figures ~nd tables. Sertf'8 ~-4 (.Molybdmmn ~amplcs s1mged to 
rarious dwmeters).-Home of the expans10n curves on heatmg show marked 
changes in the rate of expansion at about 350° C. In most cases the plotted 
observations on cooling lie above the expansion curves on heating. so that 
after the expansion tests, the specimens were longer than before these tests. 
For the samples prepared from fine-grained molybdenum powder the average 
coeffs. of expansion between 25° and 500° C. vary from 5 · 4 x 10-6 to 5 · S x I0-6 
per °C., and for the samples prepared from coarse-grained powder the coeffs. 
vary from 4 · 7 x 10-6 to 5 · 7 x 10-6 • Series 5 (Swaged and annealed sarnples).
The annealing was done in hydrogen gas at 1500° C. The coeffs. of expansion 
of the annealed samples of molybdenum are larger than the coeff. of the 
worked specimens. Several photomicrographs showing the structural changes 
that occurred in the samples of this series are included. Series 6 (Tests at 
high temps.).-Forming gas was used for a neutral atmosphere in a high-temp. 
furnace in two expansion tests on a sample of molybdenum. The annealing 
incident to the first test had no appreciable effect on the coeff. of expansion 
of the second test. 

Cold Electronic Discharge from Molybdenum. Robert J. Piersol (Proc. 
Amer. Phys. Soc., 1924, Nov. ; Phys. Rev., 1925, 25, 112-113).-A continua
tion of the work reported at the Toronto meeting of the British Association. 
The electrodes are made from molybdenum plates 0 · 030 cm. thick, pressed 
into hemispherical shells 1 · 0 cm. radius, and welded to tungsten rods 
0·283 cm. diam., which are sealed into a hard glass tube. The discharge 
gap is 0·023 cm. A cocoanut charcoal bulb is attached, which in evacuation 
is kept at 386° C. The electrodes are heated to 1400° C. by an induction 
furnace, the tube is baked at 500° C., the outgassing covering 48 hrs. The 
connected discharge tube and charcoal bulb is sealed off. The bulb is placed 
in liquid air and the discharge tube is heated at 500° C. for 2 hrs. Then the 
tube is slowly sealed off from the bulb. This shows a gradient of 5400 kv. 
per cm. at 20° C., as compared to 1200 kv. per cm. when a charcoal vacuum 
is not used. Also the minimum discharge potential becomes sharply defined, 
being reproducible after a period of 9 months. Preliminary work shows 
that increase in temp., below thermionic range, increases the cold electronic 
current and lowers the breakdown gradient. 

NEODYMIUM. 
The Preparation and Some Properties of Metallic Neodymium. Observa

tions of the Rare Earths.-XX. H. C. Kremers (Amer. Electrochem. Soc. 
(Adrnnce Copy). 1925, April. 221-227).-The production of high-grade 
metallic neodymium by reduction with sodium was not found successful. 
Electrolysis of Xd20 3 in cryolyte gave alloys high in aluminium. Electrolysis 
o_f Xd20 3 in mixtures of NdF3 and KF g<tve unsatisfactory results. Con
siderable quantities of metallic neodymium were prepared by electrolysis of 
fused ~dC13 , with small amounts of NaCL For production of high yields, 
electrol.vsis must be continued long enough to reduce the neodymium sub
chloriue which is first formed. Some properties are given-e.g. the metal 
takes a silver-white polish: tarnishes moderately slowly in air: is acted 
upon by hot water and dilute acids; kindling temp. is 270° C.: sp. gr. 7·05 
~t 15° C.; Rrinell hardness (500 kg. weight). 70; the metal is not pyrophoric; 
its alloys with iron arc harder than the pure metal. and are not pyrophoric. 
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NICKEL. 

Adsorption of Hydrogen by Nickel. ,J. W. Terwen (Che111. WeekbUu.l, 
H.12-i, 21, :386-:l89).-The results of Gauger and Taylor (.f. Amer. Clwn. Soc., 
1924, 45, 920) and Gauger (ibid., 1924, 46, 674) are di·;cussed, from which it 
follows that the max. adsorption of hydrogen by nickel is different at different 
temps., and the adsorbed gas behaves as a partially dissociated gas. It 
appt:ars, therefore, that an equilibrium H:!+:-2H exists on the surface of the 
nickel. :Photo-electric experiments show that molecular and atomic hydrogen 
arc hoth present on the nickel surface, as well as nickel hydride.-,J. F. R. 

A Rapid Method for the Determination of Heats of Adsorption and Some 
Values for Hydrogen on Nickel and Copper. Ralph Alonzo Beebe and 
Hugh 8cott Ta,ylor (J. Amer. Chern. Soc., 1924, 46, 43-52).-A rapid method 
for measuring heats of adsorption of gases on metallic c~italysts is described. 
The integral value for hydrogen in nickel varies from 1:3,500 to 20,500 cal., 
depending on the past history of the adsorbe:1t. The value for copper is 
9600 cal.-R. G. 

Solubility of Nickel in Water containing Carbon Dioxide. Rudolf Rohl 
(Z. angew. Chern., Hl24, 37, 938-939).-Nickel is quite unattacked by water 
free from carbon dioxide even after prolonged exposure, but in water saturated 
with carbon dioxide corrosion is fairly rapid. After 2 days in this water 
nickel could be detected in the solution, and after 13 days the water con
tained 0 ·Hi grm. of nickel per 1. In spite of this R. considers that there is no 
danger of poisoning if nickel cooking utensils are used in the preparation of 
food.-A. R. P. 

The Hardness of Electro-Deposited Iron, Nickel, Cobalt, and Copper. D. J. 
Macnaughtan (J. Iron Steel Inst., H.124. 109, 40H--424 ).-It is found that 
decr<:>ase in temp., increase in c.d., decrease in metal-ion concentration, and 
increase in hydrogen-ion concentration all lead to increase in the hardness 
of electro-deposited metals. The hardness in each case seems to be due to 
the decrease in the crystal size of the deposits. Several alternative explana
tiorn; are discussed. It is thought that the deposition of hydrogen with the 
metal may be one of the factors interfering with crystal growth. In the 
experiments, deposits about 0 ·I in. thick were produced, and the Brinell 
hardness of the edge and face of each detcrmirwd with a I-mm. ball and a 
load of 30 kg.-J. C. C. 

Non-Magnetic Films of Nickel. L. R. Ingersoll (Proc. Amer. Phys. Soc., 
1924, Nov. ; Phys. Rei-., 1!)2i), 25, 114).-.:\fost cathode films of nickel, 
sputtered in hydrogen, show little or no nugnl'to-op~ic rotation. In these 
fihrn;, tractive effects, when suspench·d in a :-<trong magnetic field, 1lrc also 
lacking. However, after heating for an hour or two at about :300'J C. in a 
vacuum or hydrogen, the film exhibits the magnetic and magneto-optic 
properties one associates with this metal. Microscopic and other examin t
tions of the films under manv different conditions lead to the conclusion that 
the film is an aggregate of v.ery finely divided particles, generall~· sub-micro
scopic in size, which coalesce under heat-treatment into Llrger units. This 
definitely indicates a dependence of magnetic properties on the size of particle. 
The crystal struchirP of the film is now being investigatt>d. In some cases, 
particularly when the film is sputtered on a surface at liquid-air temp., 
remarkable colour effc•ds are ob,;;ervecl. These' duplicate some of the 
phenomena found by \\'ood for granular films of Roclium :rn<l pot:ls:-<imn, but 
their explanation is not certam. 
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Spontaneous Magnetization of Nickel. Lines of Equal Magentization. Pierre 
Weiss and R. Forrer (lnrlu.strie elect., 1924, 33, 344).-Reprinted from Compt. 
rend., 1!)24, 178, I 670-1673.-J. C. C. 

The Anhysteretic Qualities of Iron and Nickel and the Energy Change 
at the Critical Temperature. J. R. Ashworth (Phil. 1lfag., 1924, [vi.], 47, 
848-859).-The equation of anhysteretic isothermals at temp. T in a field 
of strength H is deduced in the form H(l/o- l/o0 ) = R 1T, in which o is the 
intensity of magnetization and o0 is the max. intensity of magnetization. 
These curves have been determined for iron and nickel at various temps., 
ranging from atmospheric to 780° C. From the results, the following respective 
values of certain eonstants have been calculated for iron and nickel:
critical temp. : iron, 1058° (abs.) ; nickel, 661° (abs.) ; max. intensity of 
magnetization, 1817, 552 ; paramagnetic constant, 3 · 56, 20 · 8; intrinsic 
field constant, 7·0, 83·7; ferromagnetic constant (R 1), 0·6 X 10- 6 , 

3. 2 x 10-6 ; ferromagnetic field constant, l · 2 x 10-6 , 13 · 3 x 10-6 ; gas 
constant (R ), 11 · 7 x 106

, 12 · 6 x 106 ; true sp. heat at the critical temp .. 
0·309, 0· 154.-J. S. G. T. 

The Effect of Transverse Joints on the Magnetic Induction in Nickel. 
S. H,. Williams (J. Opt. Soc. Amer., 1925, 10, 109-118).-N. H. Williams 
(Phys. Rev., HH 1, 33, 60) showed that increasing the surface by transverse 
joints in nickel decreases magnetic induction for weak fields, but increases 
it for greater field strengths. W. finds that a bundle of parallel nickel plates 
freely suspended in a magnetic field orients itself parallel to the field for weak 
fields, and normal to the field for stronger fields. He suggests that the high 
permeability of Permalloy may be due to a similar type of structure, the 
iron separating the nickel into a large number of small aggregates, giving 
an almost infinite number of surface layers.-C. J. S. 

Hall Effect and Specific Resistance of Nickel. See p. 301. 
Current Potential Curves of Nickel and Aluminium. E. Liebreich and 

W. Wiederholt (Z. Elektrochem., 1925, 31, 6-15).-This is a continuation of 
the authors' previous work on chromium, iron and mercury, where it was 
found that with small cathodic polarization certain basic similarities exist. 
As soon as there is a possibility of the development of hydrogen on the cathode 
oxides or hydroxides of the metal are formed, which are then reduced by the 
hydrogen before the latter is freely evolved. The authors see in this an 
explanation of cathodic overvoltage. In the case of nickel and aluminium 
the cathodically deposited hydroxide is only soluble to a small extent, so 
that it is not completely reduced by the hydrogen. The chem. processes 
involwd in cathodic and anodic polarization of nickl'l and aluminium are 
discussed. The insolubility of aluminium by anodic polarization is attributed 
to the formation of an oxide skin, and the passivity phenomena are entirely 
consequent on the chem. conditions in the neighbourhood of the cathode, 
and not those in the metal itself.-W. A. C. N. 

OSMIUM. 
Is Osmium Poisonous? Anon. (Chem. Jlet. E1Tg., 1924, 31, 743).

Yarions authorities arc quoted to show that osmium has poisonous qualities. 
Any operations invoh·ing the use of this metal \Vith heat are conducted safely 
only in a hood or room with sufficient draught to C'nsure that employees are 
not exposed to the fumes. A mask should also be worn to protect the face, 
throat, and eyes, and other exposed parts of the skin should be protected 
when large amounts of metal arc present under unfavourable conditions. 

-.F. J. 
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PALLADIUM. 

Hall Effect and Specific Resistance of Palladium. See p. :301. 
Literature on Catalytic Reductions with Palladium. See p. 311. 

PLATINUM. 

Concerning the Condition of the Hydrogen Dissolved in Platinum. K. 
Bennewitz and P. Giinther (Z. physikal. Chem., 1924, 111, 2f>7-268).-The 
high power of diffusion of hydrogen through platinum is thought to be due 
to the breakdown of the hydrogen atoms into nucleons and electrons. A 
report is given of experiments upon the elect. resistance of platinum con
taining hydrogen. By annealing at 700°-850° C. the resistance of the used (cold
dra wn) platinum wire is reduced; annealing at 1200° C. causes in a vacuum 
a decrease in resistance and in hydrogen an increase in the resistance.-G. S. 

The Adsorption of Catalytically Poisonous Metals by Platinum. I.-The 
Adsorption of Lead and Mercury. E. B. Maxted (.J. Chem. Soc., 1925, 
127, 73-77).-Earlicr experiments showed that the decrease in activity of a 
platinum catalyst, clue to a "poison," such as lea,d or mercury, is practically 
a linear function of the initial bulk concentration of the poison in the system. 
It is now shown that the concentration of the lead on the platinum is also a 
linear function of this initial bulk concentration; and it is concluded that 
the activity of the catalyst in presence of such a poison is, at any rate for the 
first stage, a linear function of the actual concentration of the lead on the 
surface of the catalyst.-E. H. 'f. 

Hall Effect and Specific Resistance of Platinum. See p. 301. 
The Emission irom an Incandescent Platinum Wire in Air. A. l\1. 

Tyndall and G. C. Grindley (Phil. Mag., 1924, [vi.], 47, 689-702).-It is 
shown experimentally that an incandescent platinum filament in air emits 
electrons, complex positive ions, and a very large number of uncharged 
particles. These latter are presumably metallic clusters, ranging in size from 
atoms to dust. Left in association with ions they become charged. They are 
probably responsible for the blackening of filament lamps.-J. S. G. T. 

The Incident and Emergent Velocities of Photo-Electrons Emitted from 
Thin Platinum Films. Chien Cha (Phil. Mag., 1925, [vi.], 49, 262-272).
Asymmetry in the ionization effects observed on the incident and emergent 
sides of a thid platinum film illumined by monochromatic or unresolved 
ultra-violet radiation is present only in the case of sputterccl films, and 
is absent when evaporated films arc employed. This asymmetry is pos
sibly attributable to ocCluded or adsorbed gases present in the sputtered 
film.-J. S. G. T. 

The Distribution of Velocities among the Electrons Emitted by Hot 
Platinum in an Atmosphere of Hydrogen. Harold H. Potter (Phil. Jlag., 
1923, [vi.], 46, 768--784).-The presence of hydrogen, at pressures of~'., mm. 
and above, produces considerable effect upon the value of the measured 
average energy of thP electrons emitted by hot platinum. ln a high vacuum 
the distribution of vdoeities amongst the electrons emitted from pure 
platinum is in aeeorcl with .\laxwell's distribution law. In an atm. of hydrogen 
the averagt• energy of the emitterl electrons is greater than that required by 
Maxwell's law. Hydrogen has little or no effect on the total emisson from 
perfectly clean platinum at about 1450° C., but has considerable effect 
(usually increasing the emission) if the platinum is contaminate<l.-J. S. G. T. 
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Literature on Catalytic Reductions with Platinum and Palladium. Tatsuo 
Karivone ( 1-akugak11zasshi (J. Plwrm. 8oc. Jap11n), IH2+, No. 506, 282-316; 
c. Aus., 1H24, 18, 245li).-An explanatory bibliography of HJ!) references 
on catalytic reductions with applications in quant. analysis. 

Notes on the History of the Platinum Metals. T. A. \\'right (Brass 
lJ"orlr/, HJ24, 20, li!l-70).---An ekmentary aecount of the history and properties 
of the platinum and other "noblt-" metals, \\'iih spceial reference to the use 
of "okl.-W. H.-H. 

~ 

POTASSIUM. 

The Photo-Electric Response of Potassium at Low Temperatures. .J. \ \'. 
Hornbeck (Proc. A 111er. Phys. Soc., 1924, Nov. ; Phf/8. Ree., IH25, 25, 113).
Carefully purified potassium in a highly evacuated tube surrounded by a, 

clou hle-mllled container for liquid air, insulated by wool, was illumina tcd 
with monochromatic light of constant intensity. As inckpcndcntly observed 
by I veB, the current wa ve-kngth curve at - 180° U. i8 shifted to shorter 
wa ve-lcngtlrn with respeet to the eurve at 20u C., the shift decreasing from 
about 500 A. at the long-wave limit 6500 A. tc 80 A. in the blue. TllC'se 
shifts are reversible and reproducible. l\fonoehromatic heating and cooling 
curn's run approx. paralld to the temp. axis except between - 80° and 
- 100°, where they show a sudden change. This region is where a change 
of crystal structure is known to take place. The shifts observed seem then 
to be due in part to the change of crystal structure. This point needs further 
study. Slight sudden changes of temp. produced irregular effects which arc 
not understood; they may possibly be :u;sociatcd with the condensation of <L 

new vapour or •vith cracks in the surface. 
The Thermionic Work-Functions and Photo-Electric Thresholds of the Alkali 

Metals. Sec p. 318. 

RADIUM. 

Need for the Re-determination of the Atomic Weight of Radium. See 
p. 316. 

RUBIDIUM. 

A Determination of the Vapour Pressures of Cresium and Rubidium, and 
a Calculation of their Chemical Constants. Sec p. 299. 

Properties of the Alkali Metals Under Pressure. Sec p. 318. 

SELENIUM. 

On the Optical Constants of Selenium in the Form of Isolated Crystals. 
L. P. Sieg (J. Opt. Soc. A 111er., l\l22, 6, 448-4li0).-Using an indirect experi
llll'11tal method and Drudc's method of calculation. the optical constants of 
a :-;ingk selenium crystal have been obtained. The following Ya lues arc 
quoted for the two principal planes land 2: the absorption coclf. 1.:1 , 0·92, 
!.:~ O·li2. the indl'x of refraction 11 1 c • :~·Gli. 11~ = :3·0li. and the reflecting 
puwer 11 1 () • :i(i. p~ c II·;~~)~ t hesc va hH's arc .!.!i n•n for i\ 0 · -!;) P.· Similar 
Yal1ws an' r<'<·orded for A. O-;"iU, 0·5;), O·li;), 0·70. ThP present results 
an· in agn·cml'nt with Grippenlwrg's statement (,I 1111. J>hysik. Ull4, 43, 
1~27). •d1ich assl'rts that in thP process of crystallizing Sl'lenium plates most 
of the erystals are formed '' end on " to the plane surface.-J. F. S. 

Selenium, the Useless Element. See p. 313. 
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SILVER. 

The Diffusion of Oxygen through Silver. F. ::\1. G. Johnson and P. 
Larose (J. Amer. Chem. Soc., 1D24, 46, 1377-1389).-Thc apparatus used for 
the determinations is described. The rate of diffusion was found to vary 
as the 14· 62 power of the abs. temp., as the sq. root of the pressurP, an~l 

inversely as the thiekness of the silver. The equation X " ~· 71 . /p ']'14 62 
- 10'13 v h ' 

whPre X is the rate of diffusion in c.e. pPr sq. m. per hr., p the pressure of the 
oxygen in mm. of nwrcury, h the thicknPss of the silvPr in mm., and T is the 
abs. temp., is dPrived, from which the rate of diffusion of oxygen through 
silver can be calculated for any condition.-H. G. 

The Union of Hydrogen and Oxygen in Presence of Silver and Gold. D. L. 
Chapman, J. E. Ramsbottom, and C. G. Trotman (Proc. Roy. Soc., Hl25, 
[Al, 107, 92-100).-Silver heated to dull redness in ox~'gcn at a pressure 
exceeding 0·005 mm. of mercury becomes almost completdy coated with 
a film of oxide which considerably reduces the efficiency of the metal as a 
catalyst for the reaction between hydrogen and oxygen. The film can be 
removed by heating to redness in a vacuum or in oxygen at a much lower 
pressure. The activity of the metal so treated is the same as that of silver 
heated in hydrogen. Effects observed with gold are similar to, but not so 
pronounced as, those observed with silver.-J. S. G. T. 

The Specific Heat of Silver at High Temperatures. Sec p. 305. 
On the Effect of Temperature on the Anomalous Reflection of Silnr. 

M. de Selincourt (Proc. Roy. Soc., 1925, [Al, 107, 247-254).--The wave
length of minimum reflection from a polished silver plnte changed from 
3247 A. to 3217 A., when the temp. of the plate was reduced from 150° C. 
to - 183° C. The reflected band also became sharper and narrower as the 
temp. was reduced. The re~mlts are explained by assuming that the "free" 
dectrons form a lattice intcrpenetrating the atomic lattieC' and either move 
in sympathy with the heat vibration of the atoms or arc controlled by the 
atoms themselves.-<I. S. G. T. 

SODIUM. 

The Thermionic Work-Functions and Photo-Electric Thresholds of the 
Alkali Metals. See p. 318. 

STRONTIUM. 

The Preparation of Very Pure Strontium. See p. :2!1i. 

TANTALUM. 

Tantalum- A Brid Outline of its Properties. Amm. (Ro1c .Jlutcrial, }!)23, 
6, 04; Eng. Imler. 1923, ti45).-Discusses its outstanding ehnracteristies, 
and gives a table comparing the properties of tantalum with those of other 
metals. 

TELL UR.IUM. 

Tellurium. H . .:\. Doerner (l..'.8. Bur . .Jlincs, Rep. lnrcst., No. 2385, 
1922, 3 pp.).-Dl'als Yer~· brief!~· with the history, properties, sources, uses, 
metallurgy, and chemistry of tellurium. 
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Tellurium and Selenium- the Useless Elements. Galen H. Cleve; ger 
(Jlin. and Jlet .. 1923, 4, 15-16).-Tellurimn and selenium have only a very 
limited a pplieation in the arts, and C. suggests that further research into the 
propertiC's of the elements and their compounds might reveal new uses. The 
production of thC' elements can be very materially increased if necessary, but 
at present it is unprofitable to recover tellurium from the by-products of 
metallurgical works.-A. R. P. 

The Vapour Pressure of Tellurium. J. ,J. Doolan and J. R. Partin.(.!'ton 
(Trans. Faraday Soc., 1924, 20, 342-:~44).--The vapour pressure of tellurium 
in atm. was found to be 1·86 X 10-:! at 671°, 4·4 X 10-:; at 578°, and 
(). 1 >< 10-1 at 488° C. The calculated latent heat of vaporization is 24 · 7 
betwC'en 578° and 671° C., and 28·2 between 488° and 578° C.-A. R. P. 

Note on the Principal Reflecting Powers of Tellurium. L. P. 1-iieg (J. Opt. 
Soc. Amer., 1023, 7, 147-149).-Using the same method and apparatus as was 
employed in measuring the optical properties of selenium (J. Opt. Soc. Amer., 
1!J22. 6, 448), the chief reflecting values of tellurium have been measured for 
a numbC'r of wave-lengths lying between 400-700 11µ. The results are re
corded graphically and compared with similar results obtained by van Dyke 
(J. Opt. Soc. Amer., 1922, 6, 917).-J. F. S. 

THALLIUM. 

The Heat of Solution of Thallium in Dilute Thallium Amalgams. Theodore 
\Y. Hichards and Charles P. Smith (J. Arner. Chem. Soc., 192:!, 45, 14f>5-
14GO).-Tlw results of a preliminary series of measurements. The results arc 
consistent with those previously available for concentrated amalgams.-R. G. 

On the Variation of the Molecular Weight of Thallium with the Temperature. 
Sec p. 317. 

THORIUM. 

Need for the Re-determination of the Atomic Weight of Thorium. Sec 
p. :~I G. 

The Period of Mesothorium 2. \V. P. Widdowson and A. S. H-ussell 
(Phil. lllog., Hl25, [vi.-j, 49, 137-139).-Unsuceessful attempts have been made 
to obtain a branch product isotopic with nwsothorinm 2 from a strong source 
of mesothorium. The half-value period of mesothorium 2 is shown to be 
5·D5 hrs., the usually accepted value due to Hahn being 6·2 hrs.-J. S. U. 

TIN. 
Bibliography of Recent Articles on Tin. R. H. Hornor ( C.8. Bur. 

~l!i11cs, Rep. lnrest., No. 2042, ID19, 8 pp.).-Cowrs the years l\ll2-HH!I. 
Precise Method of Measuring Small Electromotive Forces and the Change 

in the Thermoelectric Power of Tin at the Melting Point. T. R. Harrison 
and Paul D. Foote (J. Opt. Soc. Anier., 1923, 7, 389-398).-The change in 
tlw thermoelectric power of a platinum-10% rhodium against a tin tlwrmo
eouple has been mcasured in the region of the m.p. of tin. using tin of a purity 
!l\) · !188<\1 • The experimental details are given in great detail and an 
extremely accurate method is described. It i8 sho\vn that whibt the mean 
experim~ntal value of the expression (rle.'df)tiq - (de 'dt)sohd =-= I· 2 micro
volts pC'r ° C .. the value calculated from the formula d;'dB (ei, - e.") =.c 

- R, f log,S~, SL is - ti6 microvolt8 per c l'. The Peltier effect calculated 
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from the observed thermoelectric power is 0·6 m.v. per"' C. between solid 
and liquid tin, the latter being at the higher potential.-J. F. ~. 

TITANIUM. 

Titanium : Its Uses, Properties, and Sources of Supply. Robert J. 
AndC'rson (Chem. Age (Land.), 1923, 8, 331-332; Chem. Age (1V. Y.), 1923, 
31, 27-30).-Pure titanium has been prepared in only very small quantities 
at a prohibitive cost; it is a silvery.white metal, somewhat brittle at ordinary 
tcmp8. but malleable at a, low red heat. Its sole use is as a, dcoxidizer, 
espedally for steel ; for this purpose it is prepared as a ferro-alloy by reducing 
ilmenite with carbon on a bath of molten iron. Dctail8 arc given of the 
principal deposits of ilmenite and rutile, from which the metal and its 
compounds are obtained.-A. R. P. 

TUNGSTEN. 

On the Strength of Tungsten Single Crystals and Its Variation with 
Temperature. The Research ~taff of the General Electric Co .. Ltd. (F. S. 
Goucher) (Phil. Mag., 1!)24, [vi.], 48, 229-249).--By heating drawn tungsten 
wires to about 3000° (abs.) large cry8tals are developed. \Vlwn the wires 
arc subjected to a, suitable tensile stress some of the crystals deform by a 
process of slip, and eventually fracture occurs. The orientation of the crystal 
axis in the fractured crystal is such that two sets of slip planes arc sym
mC'trically inclined to the direction of stress, and the crystal frnctures in the 
form of a, wedge symmetrical to the stress. Measurements have been made 
on the strength of these crystals in wires ranging in diameter from 0 · 06 to 
0·1!)5 mm., and at temps. between 700° (abs.) and the m.p. The time 
required for fracture is approx. an exponential function of the load and temp. 
For a, given rate of deformation the load at fracture is proportional to the 
cross-sectional area, and except for transition temps., is a linC'ar function 
of the temp. Discontinuities occur in the load-temp. curves at about 850°, 
1600°, and 2600° (abs.). Variations in other phys. properties occurring at 
these temps. suggest that these represent "transformation point" of a new 
kind. The following values of the coeff. of linear expansion of tungsten 
were determined in the region of temp. (abs.) specified: a,bove 1650°, 
7·27 x 10-n; bC'low 1650°, 5·71 x lO-G; above 850°, 5·20 X I0-6; below 
850°, 4·50 x 10-t>.-J. S. G. T. 

Studies on the Deformation of Tungsten Single Crystals Under Tensile 
Stress. The RC'search Staff of the Gern'ral Electric Co., Ltd. (F. S. Goucher) 
(Phil. Jl"ff., Hl24, [vi.], 48, 800-819).-Particulars are givC'n of a combined 
X-ray and microscopic study of deformed and fractured crystals produced 
by the cxtC'nsion and fracture of fine tungsten wire's composcll of crystals, 
many of which occupy locally the complete volume of the wire. The deforma
tion is attributable to slip on the ( 112) planes and in the [111] direction, except 
in the case of a crystal subject to special constraints, which slippC'd also on 
the (100) plam's and in the [100] dirC'ction. The [111] direction represC'nts 
the linP of dern1C'st paekin,!! of atoms, the [1001 direction being next in order. 
~larkPd distortions of the cr_v8tal planes occur in the diredion of slip with
out any C'orrl'spornling change in tlw atomic spacing. H i8 conduded that 
such distorted crystals arc no longer " single crystals " in the striet sen8e, 
and that the distortion is the cause of hardening due to slip. The most 
favourable crystal oricatation for cxknsi011 by Elip is such that two sets of 
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(112) planes each make an angle of 3;')J with the direction of stress, whilst 
the most favourable orientation for slip on one set of planes is about 40° to 
the direct ion of stress.-J. 8. G. T. 

Hafnium Oxide in Tungsten Filaments. J. A. :\I. van Liempt (Xature, 
Hl2i5. 115, UJ4).-Perfectly pure tun.!!stcn cannot he us~·d for the manufacture 
of filaments for ell'ctric lamps on account of its '" offsetting " structure clue 
to reeryiitallization. An addition of thoria or silica influences the crystalliza
tion favourably. By mixing tungsten oxide with a solution of hafnium 
nitrate, drying the mixture, heating the product and then reducing it in 
hvdro.gen, tungsten powder eontaining a definite content of hafnium oxide 
i~ oh ta int'd (0 · l-:3 · 0°~ ). The sintering and swa!..!;ing in hydrogen ean then 
be carried out simply and easily. The vapour tension of hafnium oxide i·; 
so low at the temp. of sintering that no evaporation of this substance could 
be dctectccl.-J. F. 8. 

The Simple Rigidity of a Drawn Tungsten Wire at Incandescent Tem
peratures. William Schriever (Phys. Rev., IH24-, [ii.l. 23, 2f>5-2t)5).-Two 
wires were mounted in series and hc1ttcd in an evacuated tube. The torque 
was applit·d magnetically and 11rnasurC'd by the twist in a eolJ fine tungsten 
wire, and the rotations of mirrors attached to the ends of the heated wires 
noted. In the three- runs made the rigiclit~' increased progressi vcly, due to 
the crystal growth in the temp. range above moo' K. For the recrystallized 
or equiaxed wire the values of the modulus obtained on the third run were 
21·7 at 300° K., 21·0 at 1030° K., and 3·4 at 1985'J K., all times 1011 dyncs 
per sq. cm.-R. G. 

Determination of the Coefficient of Dilation of Tungsten. D. W. Berlin 
(('amegie Schol. Mern., Iron Steel Inst., 1H24-, 13, 1()7-174).-For the U-tube 
nwthod of determining the sp. gr. of molten metals it was necessary, in order 
to make the required corrections, to know the coeff. of dilation of tungsten 
bl·t ween 20° C. and Hi00° C. Readings were made, by means of a micro
Sl'ope, of the distance between two marks on a, rod of the metal suspended 
in a quartz tube filled with nitrogen and heated hy an electric current. The 
results, which varied somewhat on account of permrment elongation occurring, 
agree well with Worthing's determinations.-J. C. C. 

Technical Investigation of Tungsten Powder. J. A. M. van Liem pt 
(Chern. Weekblad, 1923, 20, 485-489).-Commercial tungsten powJer is 
composed of grains of very varying size, the addition of ammonia t,o an 
aqul'ous suspension has a coagulating action. A portion of the powdered 
tungsten is undoubtedly colloidal in character.-.J. F. S. 

Atomic Heats of Tungsten and Carbon at Incandescent Temperatures. 
A. G. Worthing (Bnll .. Nela Resmrch Lab., 1H22, l, 349; Physil·. Ber .. Hl24. 5, 
67 ; C. Abs., 1924, 18, 2994).-From the total radiation of a lilamcnt. P(T), 
the relation between its resistance and the temp., R -= R(T), and the rate 
of increase of temp., 'P = 'P(t), the heat capacity at constant pressure. 0 1,, 

<'an be calculated: E. I = P(11
) + CJ>(dT hlt). F(11

) and R(T) were deter
mined in the ordinar~' way. By measuring the resistance at various time 
intC'n-als after switching on the heating current. one obtains the increase 
in H. and thus tlw tl'mp. Jn the cat>e of tungsten the atomic llC'at was lower 
than that .l!in'n by Pirano and Corhino. At hi.di temps .. hmn·n·r. it liC's 
('onsid(•rahly abO\'e the theoretical value :LYk. The Yalm• for carbon lies 
between ;'j :~ml (i, in good agreenwnt with the prolongation to 1000 of a curYe 
on graphite mea~ured by \\'t·bcr. It is stated that the assumption of the 
contribution of electron Yibration to the magnitude of sp. heats at hil!;h 
temp~. as explanation of their exceeding tl'e theoretical value docs not suffice~'. 



316 Abstracts of Papers 

On the Equilibria of Tungsten and its Oxides with Hydrogen and Water 
Vapour. W. Reinden; and A. W. Vervloet (Ree. tran. chim., HJ23, 42, 625-
631 ).-The <'q uilibria of the following reactions have been determined, and 
the results obtained compared with those of earlier investigators: (a) W02 + 2H2 ~ W + 2H 20, (b) W 20 5 +- H~ ~ 2W02 +- H 20, and (c) 2W03 + 
H 2 ~ 'V20 5 + H 20. The hydrogen content of the gas phase at different 
temps. is as follows: (a) 74%at 685° C., 65% at 830° C., and 58% at U20° C.; 
(b) 43c~6 at 830° C., and 551~~ at 700° C.; (c) gave widely varying results, 
suggesting that the blue oxide W 20 5 is not of definite composition.-A. H.P. 

The Decomposition of Tungsten. Gerald L. Wendt and Clarence E. 
Irion (J. Rontgen Soc., Hl23, 19, 26).-An abstract of a paper appearing in 
the J. Amer. Chern. Soc., ID22, 44, 1887-1894. (J., 1!123, 29, 612.)__:_J. C. C. 

The Kinetic Energy of Electrons Emitted from a Hot Tungsten Filament. 
J. H. <Jones (Proc. Roy. Soc., 192:~, [A], 102, 734-751).-It is shown that, 
allowance being made for experimental error and secondary effects probably 
arising from contamination of the heated surface, the distribution of energy 
amongst the electrons cmitkd from a hot tungsten filament is in agreement 
with that given by Maxwell's law.-,J. 8. G. T. 

On the Emission of Positive Ions from Hot Tungsten. W. A. Jenkins 
(Phil. Mag., 1924, [vi.J, 47, 1025-1047).-A tungRtcn wire heated to a temp. 
approaching its m.p. emits positively charged particles, consisting probably 
of atoms or molecules of the metal. The emission of these particles increases 
rapidly with increase of temp. and is much smaller than the electronic 
emission customarily observed. At the highest temps. the positive emission 
decreases rapidly with time, but at moderate temps. the decrease with time, 
if existent at all, is small.--J. 8. G. T. 

URANIUM. 

Uranium and its Metallurgy. Anon. (Revistn 1llinera, 1!)22, 73, 2ti8-26U; 
J. Iron Steel Inst., 1!)22, 106, 382).-0f all known metals, uranium has 
the µreakst atomic wt., namely 239, the sp. wt. being 18 · 7. It has a m.p. 
of 1800° C., and volatilizes more rapidly than iron. The principal occurrences 
of uranium arc in the Joachimsthal in the Ore mountains, at Annaberg in 
Saxony, and in somP localities in the United States. The total output of 
uranium in 1917 and Hll8 was 87·4 tons and 98·5 tons respPctively, with 
2H·4 and 27·1 gnn. of radium. Apart from its employment as a source of 
its associated radium, uranium is mainly used as an addition to steel. 

Need for the Redetermination of the Atomic Weights of Uranium, Thorium, 
and Radium. A. S. Hussdl (Xature, 1924, 114, 717-718).-H. shows, for 
rPasons based on mass nmnhers, that the atomic ''"t. of at least one of the 
ekment::,; uranium. thorium, or radium is incorrect. arnl suggests that the 
atomic wt. of all three should be redetcrmined.--J. F. 8. 

YTTRIUM. 

Yttrium. .l ohn )I issenden (('he111. X ell'~, 1922. 125, 28-30).- . .\ hriPf 
review of the chem. characteristics of Yttrium.-R. Ci. 

Revision of the Atomic Weight of Yttrium. Analysis of Yttrium Chloride. 
0. Honigschmid and A. ~Ieuwsen (Z. anorg. Che111., 1924, 140, 341-350).
A method is reported for the preparation aml exact analysis of yttrium 



Properties of Metals 317 

chloride. With its aid the atomic wt. of yttrium was found to be 89·092, 
8!)·0;)7. and 88·%0. of whid1 the third mine is tlw mm;t reliablc.-G. S. 

ZINC. 

The Heat of Solution of Zinc in Hydrochloric Acid. Theodore W. 
Richards and Thorbcrgur Thorvaldson (.!. Amer. Chem. Sor., Hl22. 44, 1051-
1060).-A new apparatus is described. The heat of the reaction Zn + 
2H< ;I. 200H20 = ZnCl2 • 400H20 + H 2 was found to be 36· 32 cal. at 20" U. 
if the h~'clrogcn is dry. and :rn · 07 cal. if the hydrogen is moist. The temp. 
coPff. of the heat of solution of zinc in concentrated hvclrochloric acill is shown 
to be negative and of considerable magnitudo. Even with dilute acid it 
probably amounts to - :{O cal. per degree.-R. G. 

The Specific Heat of Zinc at High Temperatures. See p. 305. 
On the Variation of the Molecular Weight of Zinc, Cadmium, Lead, Bismuth, 

and Thallium with the Temperature. A .. Touniaux (B11ll. Sor. rhirn. Franre, 
1924, 35, 6D6-705)._:_From calculations based on Trouton's rule and 
Clapeyron's la,w it iH shown that zinc, cadmium, and thallium are mon
atomic between their m.p. and b.p., but that there is some m;soeiation of 
the atoms in liquid lead and bismuth.-A. R. P. 

Oxidation of Zinc Vapour by Carbon Dioxide. B. l\L O'Harra ( U.8. Bur . 
.1li11es. 'l'f'rh. Paper 336, 1924, 22 pp.).-The concentration of crirbon dioxide 
in admixture with carbon monoxide required to oxidize zinc vapour increases 
with the temperature, being :{ · s(:~ at 600° C. and 6 · 7t:~ at 800° C. Below 
7fl0° ('. zinc vapour is rapidly oxidized by high concentrations of carbon 
dioxide, but a,bove 750° zinc oxide is reduced by carbon monoxide even when 
a grcnt excess of carbon dioxide is present.-A. H,. P. 

Zinc Sheets. Anon. (Mitt. _Material., ln23. 41, 77).-Thc bending strength 
of zinc Hhect 0 · o:~ in. thick. when tested in two direetions at right angles to 
ono anotlwr, is proportional to the ratio 4-fi: 12. Tlw F:richfw:1 indentation 
is 0 · :~.i in. dPPp.--0. N. 

ZIRCONIUM. 

The Atomic Weight of Zirconium. F. P. Venable and .T. M. Bell(./. Arnrr. 
f'he111. Sor., l!l24, 46, 183:~-1834).--Divergencies previously shown by analysis 
of zirconium tetrachloride are explained by tlw occurrence of hafnium in 
zir<'onium minerals. By analysis of zireonia and correction of the previous 
Yah1Ps hy allowanec for the hafnium present. the atomic wt. of zireoninrn is 
indi('akd as vcrv eloHc to 91 ·2.--K. G. 

Determinatio"n oi the Atomic Weight of Zirconium. 0. Hi.inigsehmicl. 
E. Zintl. and F. Uonz{tlcz (Anal. Sor. e;paJi. Ffs. Q11im., 192-i. 22, .i:t2--i{)2).-
The diseon·r.\' of hafnium in zireonium minerals and the difficulty of separating 
tlwse two elements has necessitated a new determination of the atomic wt. 
of zirconium. Zirconium material. freed from hafnium and the ran• earths, 
was emn-erted into th<' anhnlrons tPtrabromidP and the ratios Ag: ZrBr_. 
and . .\gBr: ZrBr_. aset'rtainc~l. These as the nwan of };) cxperinu:nts lead 
to the new value Dl·22.---,J. F. N. 

Atomic Weights of Zirconium and Hainium. (}. Yon Hev<'sy ( X at 11 re. 1925. 
115, :t~;>-:3:~6).-A discussion of the vahws of the atomic wt. of hafnium 
and zirconium. The most proh:ihh~ vahws are hafnium - l78·1i±0·1, 
ZII'l'C>ninm !ll ·3 !_ O· 1.- -.f. F. N. 
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ALKALI METALS. 

Properties of the Alkali Metals under Pressure. P. W. Bridgman (Proc. 
An1a. Phys. Sor:., 1924, flee.; Phys. He1·., l!J2:), 25, 2..J-!l).-Thc mPasurcments 
previousl~, made for lithium, sodium, and potassium have now bcc·n extended 
to rubidium and ca•sium, permitting a comparison of all the alkali metals. The 
properties measured arc the melting data, the compressibilities, and the elect. 
resistance. The resistance of solid eresium passes through a minimum with 
rising pressure ; the previous announcement of a second polymorphic form at 
high pressures was incorrect. The minimum does not seem to be connected 
with the crystal structure, bnt would probably be shown by the liquid also. 
Compariwn with n·sults for the otlwr metals suggests that it is not impossible 
that these may also have minima at pressures sufficiently high. It appears in 
general on comparing the 5 metals that potassium is anomalous; its volume 
is too high, its compressibility remains too high under high pressure, and its 
melting curve rises too rapidly to fit smoothly with the results for the other 
metals. 

Photo-Electric Cells of the Alkaline Metals. Preparation and Use in Photo
metry. R. Rougier (Rev. gen. Elert., 1924, 15, 416).-Resume of a paper 
read before the Socicte franqaise de Physique.-J. C. C. 

The Thermionic Work-Functions and Photo-Electric Thresholds of the Alkali 
Metals. 0. W. Richardson and A. F. A. Young (Proc. Roy. Soc., 1925, [A], 
107, :377-410).-The paper gives particulars of a detailed investigation 
of the thermionic emission and photo-electric phenomena exhibited by 
potassium and sodium, and their interpretation by means of two separate 
threshold values of the thermionic work-function and of the wave-length 
effective in producing photo-electric emission in the case of these metals. 
It is suggested that the separate thresholds are localized in patches on the 
surface of the metals.-.T. S. G. T. 

Thermionic Effects Caused by Vapours of Alkali Metals. Irving Langmuir 
and K. H. Kingdon (Pror,. Hoy. Soc., 1925, [A], 107, 61-79).-Thermo
dvnamic considerations indicate the existence of a relation between the 
p~>sitire ion emission from a heated filament in the vapour of an alkali metal 
and the electron emission from its surface. At high temps. and low pressures 
of the vapour the electron (~mission is the same as in the absence of the vapour. 
so that the positive' emission in various vapours can be calculated. Experi
ments with cresium and other metallic vapours, and with tungsten filaments 
and oxygen-coated and thorium-coat<>d filaments, give results in accord with 
the theor.v. The vapour pressure of c;esium (measured in bars) at temp. 
T' (ahs.) is gin1n h.'· logto 11 JO·(};) - :3!lfl2'T. Electron emissions equiva
lPnt to a. ('\ll'l'<'Ilt of oyer o-:~ nmp. per sq. cm. may be obtained from a tungsten 
filanwnt at 1000° (abs.) in <':Psium vapour at :~O')<'. Tlw heat of evaporation 
of adsorlwd <"<l'sium atoms on tungsten in the form of ions corrPsponds to 
..J- · 0 v. for dilute and ..J- -:~ \'.for concentra.ted 11lms. From adsorh<•d ox~·gpn 
on tungsten the heat of evaporation of c:Psium ions is 5· l v.-.J. N. (}. T. 

Displacement of Alkali Metals by Iron. L. Hackspill and H. Urandadarn 
(Compt. rend .. Hl2;).180, fiH-70).-Alkali salts and h~·droxid<•s are decomposed 
by hPating with iron in a vacuum at temps. near their m.p. The alkali metal 
liberated eould not he isolated in all eases, but its prPse1we was proved by the 
evolution of hydrogen wlH•n water was admitfocl. F'luorides gave a much 
better yield of metal than the more volatib lrnlidPs. ::-;ulphatPs wt'rc attacked 
b~· iron at 1000'° ( (.: K~< '0:1 at HOO"-flOO')· At ()00'-(};)0° the yiPld of potassium 
from KOH was 70-H0° 0 of tlu• theoretical.---K H. T. 
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GENERAL. 
Internal Stresses in Metals. E. P. Polushkin (Engineering Foundation 

Annual Report, 1!)22-23, Puhn. No. 6, 42-56; J. Iron Steel Inst., 1923, 
108, 4Gl).-The object of the inwstigation was to discover whether any 
difference C'xists in the propagation of mech. vibrations in metals when they 
are stressed and when free from internal stresses, and whether it is possible 
to apply vibration as a practical means for the detection and measurement of 
internal strC'sses in metals. The method for disclosing the Jines of no motion 
or nodal lines, also known as Chladni figures, was used to show whether 
internal stresses had any effect on these figures. Polished plates of steel 
7;) mm. square We're employed for the experiments, six plates being l in., and 
two plates l in. thick. The preliminary tests showed that nodal lines may 
i.rive some indications of the presence of internal stress in steel plates. .Further 
development of this method requires precise apparatus and systematic 
investigation. Illustrations of plates are given showing the effect on the form 
of the nodal lines of different mech. and heat-treatments. 

A New Theory of Overstrain and Strength of Materials. H. P. Troendly 
ancl G. V. Pickwell (Trans. Amer. 8oc. Steel Treat., 1924, 6, 145-170).
Much old data are cited and new evidence is presented in an outline and 
connected form which places the phenomena of overstrain in a fascinating 
mechanieal light. A new theory on the mechanics of overstrain and strength 
of materials has been evolved, which might be termed "the plastic transfer 
of the proportional elastic range." The authors conclude, from the evidence 
reviewed and the new data submitted, that any strengthening as a result of 
cold-work is not through the formation of a hard amorphous material which 
renderR the section deformed of higher elementary unit-strength, but that 
the increase in strength in any direction is at the expense of the strength in 
the opposing direction. Also that the increase in strength in the direction 
of overstrain is through a mechanism of slip, whereby more of the elementary 
areas or units are allowed to slip into position to assume higher Rtret-is in the 
direction of overstrain. 

Studies in the Fatigue or Metals. l<'. S. l\frrrils (Carnegie Schol. M em.,. 
Iron Steel Inst., rn24, 13, 8:3-128).-The experimental work leading to the 
ingenious conclusions set forth in this most interesting, but somewhat diffuse, 
paper eom1isted for the most part in the microscopic examination of accurately 
machined and polished test-pieces during the application of alternating 
stn·ssPs in a Haigh machine. To allow of observations to be made, thP specimen 
wat-i ill11minated intermittently at intervals equal to tlw frequency of stress 
application. Slip-bands were found to form only slowly, save' in the minute' 
or so preceding fracture'. The most striking phenomena noticed was that 
a bout 7 seeonds b("'fore fracture tlw teRt-piccP aetually shortened, and t lwn 
a hout 2 seconds beforp fracture smldPnly pulled out. \VhPn to this iR achk·d 
the faet that in one test-piP<'P, C'Xami1wcl when within :~o e,veleR of fractun'. 
no eracks wPre visible, the old theory that amorphous metal iR sq 1wezed out 
from LC'tween the slip plam'R, resulting in the formation of a era.ck, SPl'lllR 
untenable'. Irregularities found in the extensionR of agPcl cold-drawn and 
anneakd bars of Delta metal and steel were abo l'xamined, anrl it was fournl 
that after straining in the Haigh machine for a short time tht> irregularitieR 
disapp<'ared, and the material obeyed Hook's law. It is conelnded that a, 
numb<>r of the crvl:ltals of a metal are initially strained ; and a theory 
explaining the me~·hanism of breakdown of a n;etal is develop<>cl in detail 
so as to cover all case's-alternating tension and PompresRion, pulsating 
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frnsion, and pulsating er,mpression. It is postulated that break<lown must 
c·ommencc• at the surfa<·e. The theory that amorphous material is formed at 
the slip planes is examined; and it is concluded that this has nothing to do 
with fatigue failure. Amorphom; cement would. if anything, pr<>vent fatigue. 
It was found that flow ean take place in a m<>tal without the formation of 
slip-banrls. ~I. concludes that the breakdown of metals under low loads can 
be explained only on the assumption that the metal is in the nature of a 
reservoir in which energy can be stored. There is, however, a resistance to 
tlH' absorption of energy which must first be overcome.-J. C. C. 

The Sign of Accidents Due to "Fatigue" of Metals. Anon. (Bull. tech. 
Suisse Romande, 1924, 75).-The liability of metals to 8udden failure owing 
to " fatig1ie '' is not indicated by tensile test, but tests of resilience are of 
more value, a liability to sudden failure being in general accompanied by 
a low resilience, and vice versa. For further detailH see a· summary of the 
work of P. Forcella published in the Rivista tech. ferrovie ital., December 15, 
1923.-W. H.-R. 

Slag Inclusions in Relation to Fatigue. B. P. Haigh (Trans. Faraday Soc., 
1H24, 20, 153-1.57).-\Vhen a test-piece of metal fails prematurely in the 
fatigue test, it is 11sually found that the crack starts from protuberances on a 
win of slag and spreads out through the sound metal. giving a conchoidal 
fracture, suggesting that the vein act8 as a scratch or other discontinuity of 
form. \Vhen the stresses in a series of fatigue tests on a number of samples 
of the same metal are plotted against the corresponding endurances, the points 
lie on a regular graph if the metal is of uniform quality. arnl in a zone bounded 
by a pair of similar graphs if it is non-homogeneous. the width of the zone 
affording a rough measure of the effects of slag inclusions. The ratio of the 
fatigue limit to the ultimate strength usually lies bC'tween 0 · () and 0 · 4 for 
metals frpe from slag. hut may be very much lower if slag inelusions are present, 
aR these reduce the fatigue limit much more quickly than the tensile strength. 
Thus for a manganese bronze having a tensile strength of 20 tons per sq. in. 
and containing slag inclusions, the ratio was 0 · 2, whPn~as in the same metal 
free from inclusions it \Vas nearly 0 · 4. The slag inclusions cause a Hmall area 
of overstrained mPtal to be formed around the slag particles owing to the 
difference in the coC'm'l. of expansion of metal and slag, and it can be shown 
mathematically that considerable stress is set up in a brass containing slag 
by cooling through only 150° C. The liability of a ductile metal containing 
slag to fracture is less than would be expected theoretically, if the stress 
pulsates without changP of din·ction, but is nearly the theoretical value 
under true alternating stress.--A. R. P. 

Behaviour of Metals Subjected to Mechanical Stress. E. Honegger 
(Brmrn-Boveri Ra., l!l21. 8. 24li 252; l!l22, 9. 224-2:34; 192:3, 10. 15\l-Hili, 
17!1 l!lO).-A review.-C. ,J. S. 

The Theory of Plastic Deformations and the Residual Strains thus Caused in 
the Material. HPinrich Henr:ky (Z. ungew. JJ!ath., 1924, 4, :323-334).-ThC' work 
contains a theorPtical irwestigation of the equilibrium condition of a strained 
body which is deformed partly Plastically and partly plastically. The behaviour 
of a matPrial with loads which lead to a partial passing of the elastic limit is 
illustrated by means of a model which simultaneously pictures the behaviour 
of a crystalline material. A static l0ose framPwork of three rods, which 
do not possess the property of hardPning. behaves in a different manner. 
af'cording to tlw magnitu<lP of the load: ( 1) with small loads the deforma
tions are pun·l.v Plastic; (2) with loads within a certain range Hmall plastic 
deformations occur in one of the thrt'e rods. On unloading and again 
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applying the sam~ load the system behaves completely :lastically. (3) ~n 
exceeding a certam range of stress permanent deformations occur, both m 
loading and in unloading, in one of the rods. The property of such a sy:::;tcm 
of becoming stronger by :,;mall plastic deformations is regarded as work
hardening. Fatigue through alternating loadings only occurs in the third 
ranae of loading. A new ,. plasticity condition" is formulated for the com
me~cement of plastic deformations. According to this a system behaves 
elastically so long as the quota of elastic energy, which is necessary for the 
alteration in shape, remains below a definite limit. The amount 0£ elastic 
energy present in the alteration in volume has no influence, since hydrostatic 
tension or compression should not affect the plasticity. ThiF! theory agrees 
with practical experience in that the elastic limit for pure shear is f. of 
the elastic limit for normal single axis loading. The much-advocated 
Mohr's theory, on the other hand, requires the ratio 1 : 2 between the two 
elastic limits.-G. S. 

The Effect of Free Surfaces on the Plastic Deformation of Certain Metals. 
F. C. Thompson and W. E. W. Millington (J. Iron Steel Inst., 1924, 110, 
61-74).-Evidence is brought forward in support of the view that the 
deformation of a metal under stress is greatest at the surface. It is shown 
that, as the cross-section of a specimen is reduced and the relative area of 
surface increased, the elastic limit falls. This is all the more remarkable 
when it is considered that the increase in surface area would, bv itself, tend 
to raise the elastic limit owing to the increase in surface tensioi{. It is con
cluded, therefore, that the method of determining elastic limit by observing 
the stress at which slip-bands first occur is practically valueless, as slip-bands 
are merely surface movements. The ideas thus developed are used to interpret 
a number of hitherto unexplained effects met with in fatigue testing. In 
this way the bending of the stress-strain curve and the heat bursts which 
occur when a specimen of nickel is subjected to a range of stress considerably 
below the fatigue range are explained.-J. C. C. 

The Theories of Deformation Criticized from the X-Ray Research View
Point. E. Schiebold (Mitt. Material., 1924, 42, 7-11).-For the explanation 
of work-hardening only such theories as permit the deformation of the 
elemental body within the limits of experimental accuracy (1% ?) may be 
made to agree with X-ray research results. The geometrical representations 
developed by varicms authors to show the mechanism of deformation were 
tested as to their possibility, and the " bend gliding "-gliding of curved 
crystal layers-regarded as the most probable procedure.-G. S. 

Regarding Certain Questions of the Cold-Working and Work-Hardening of 
Metals. G. Masing (Naturwiss., 1925, 13. 1-5).-A discussion of the pro
cess of deformation of crystals, of the alteration of the space lattice caused 
thereby, and of work-hardening. The work-hardening theories of Tarnmann 
and Czochralski are discussed, and the assured elements of these views eom
bined. Masing sees a sufficient reason, for the increasing of the resistance 
to deformation on cold-working, in the presence of internal elaRtic stresses. 

-G.S. 
The Work-Hardening Question from the Standpoint of X-Ray Investiga

tion. 1.-The Mechanism of the Deformation of Crystalline Media and its 
Characteristics in X-Ray Pictures. E. Schiebold (Z. Metallkumle, 1924, 16, 
417--425, 462--481).-A very full discussion of the phenomena observed in 
strained metals, illustrated by 34 sketches and photographs, and concluded by 
an PXhaustive bibliography containing 121 refnences to recent published 
work. After a general introduction and discussion of the many termR URP<l 
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to describe the same phenomena (permanent deformation, plastic or over
elastic deformation, 8train, flow, &c.), S. turns to the question of the 
characteristics observed in X-ray pictures; firstly, as regards the deformation 
of single crystals, and, secondly, for crystal conglomerates. The question as 
to whether these X-ray pictures permit closer deductions regarding the mode 
of the deformation is definitely answered in the affirmative, and the factors 
upon which fmch experiments depend are outlined as : ( 1) general and 
selective absorption of the primary ray in the metal; (2) emission of secondary 
rays from the test-piece, both characteristic of the specimen and due to 
scattering and interference effects; (3) secondary and scattered rays from 
other parts of the apparatus; (4) the influence of the subordinate movc>ments, 
due to heat, upon the X-ray picture. After discussing at length the qual. 
and quant. results, S. arrives at the conclusion that whereas a determination 
of the direction of the twisting or slipping movement and the magnitude of 
the twist can be given with some accuracy, the magnitude of the slip and of 
the elements of the distortion cannot be calculated at present. The most 
probable form of "changing position" (Lagenanderung) appears to be the 
gliding bend (Biegegleitnng), as suggested by Polanyi, with the amplification 
that either the outer surfaces of each lamella show marked lattice distortion, or 
that a gradual change from slightly to strongly distorted layers occurs; great 
inhomogeneities being present in the "changing position" (Lagenanderung) 
of the individual lattice zones. A lengthy and critical review of the current 
theories of plastic deformation concludes this valuable contribution.-T. H. T. 

The Atomistic Mechanism of Metal Rolling. Usaka Kakinuma (Proc. 
Phys. Math. Soc. Japan, 1924, 5, 150-168; C. Abs., 1924, 18, 2827).-Con
tinuation of Proc. Phys. Math. Soc. Japan, 1923, 5, 90-105 (J., 1924, 32, 
663). X-ray analysis shows that in rolled iron the body-centred cubic lattice 
is oriented, so that one pair of cubical faces is parallel to the rolled surface 
and one of the face diagonals parallel to the direction of rolling. The lack 
of definition shown by the Laue patterns of rolled metals is attributed to 
some form of lattice strain peculiar to each metal, which results in great 
instability. The nature of the lattice strains in copper, iron, and silver is 
discussed. vVith iron the strain is complicated, so that the original body
centred cubic lattice is partly converted to face-centred, a fact which may 
be closely related to the mechanism of allotropic transition of iron from the 
a to they state. A graphical method of analysis of patterns of rolled metals 
is given and applied to rolled silver, which has a structure similar to that of 
copper, except that the former upon annealing shows greater deviation in 
orientation about the axis normal to the rolled surface. The essential 
structure interpretations in this work are closely similar to those published 
by Polanyi and co-workers, but there is a considerable divergence of opinion 
concerning the instability which may result from the possibility of lattice 
strain. 

The Heat Developed during Plastic Extension of Metals. W. S. Farren 
and G. I. Taylor (Proc. Roy. Soc., 1925, [A], 107, 422--451).-Thc cold
working of a soft metal produces hardening of the metal. Hypotheses put 
forward to explain this phenomenon involve the assumption of the occurrence 
of a phase change in the metal accompanied by a change in the internal 
energy of the material. Experiments involving a measurement of the evolu
tion of heat during the elongation of samples of copper, steel, and aluminium 
show that in every case the heat evolved is less than the heat equivalent 
of the work donc> on the metal. The difference, representing the increase 
of internal energy of the metal, amounts to 1:3}% of the work done in the 
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case of steel, 8 to 9!% in the case of copper, 7 to 8% for plain aluminium, 
and 4~ to 5% for single-crystal specimens of aluminium. The ratio of the 
increase of internal energy to the work done on the specimen is constant 
during different stages of the test, when the specimen is of different degrees 
of hardness.-J. S. G. T. 

A General Relation Between an Adiabatic Coefficient of Elasticity and 
the Absolute Melting Temperature for Several Metals. L. P. Sieg (Proc. 
Amer. Phys. Soc., 1924, Dec.; Phy8. Rev., 1925, 25, 251-252).-By simple 
thermodynamic reasoning it can be shown that the adiabatic Young's 
modulus Y' is related to the ordinary isothermal modulus Y as follows : 
Y' = Y - T(t!Y jt!T)L, where T is the abs. temp. and the subscript L indi
cates constant length. A similar equation holds for the coeff. of simple 
rigidity n' and n. Calculating Y' (and n') from published data for a number 
of metals, it is shown that Y' (and n') remains constant until one reaches 
an abs. temp. about one-third that of the m.p. of the metal in question, 
beyond which there is a sudden increase in the modulus. The metals 
examined are aluminium, tungsten, copper, iron, silver, and platinum, which 
have a wide enough range in m.p. to illustrate the general nature of the 
phenomenon. It is further shown that as long as either of these isothermal 
coeffs. decreases linearly with increase in temp., the adiabatic coeff. remains 
constant. The sudden increase in the latter is reached at a temp. where 
the decrease in the isothermal coeff. is more rapid than would follow from 
a linear law. A qualitative explanation is offered. 

The Lorenz Theory Regarding the Flow Curves of Solid Bodies. H. 
Beckmann (Ma8ch1'.nenbau, 1922, 1, 578-586).-A theory regarding the 
phenomena of deformation is developed mathematically. This theory is 
based on a normal division of the material into a homogeneous, truly elastic 
matrix and grains which lengthen by rotation as a whole, or in part by over
coming sliding friction.-G. S. 

The Alteration in Volume of a Body Stressed Elastically. G. Masing (Z. tech. 
Physik, 1924, 5, 430-433).-A general relation between the distribution of 
external forces and the alterations in volume within the elastic range is 
developed. Elastic stresses, which obey Hooke's law, cause no alteration of 
the volume.-G. S. 

The Elastic Behaviour of Cold-Drawn Steel. Friedrich Korber and 
Walter Rohland (Mitt. K.- W. Inst. Eisenforschung, 1924, 5, 37-54).-The 
investigations carried out upon steels of various compositions appear to be 
of importance, especially for the study of after-effect phenomena in pure 
metals and heterogeneous alloys. If a material be permanently deformed 
and the load removed, part of the deformation is gradually removed. This 
subsequent shortening is the greater the higher the previous loading. A 
longer time of action of the load reduces the subsequent shortening. The 
subsequent shortening is least and occurs most rapidly with pure materials; 
it is greatest and slowest in action with those alloys which consist approxi
mately half of crystallites of the pure material and half of eutectoid grains, 
which are therefore the most heterogeneous. Partial slight unloading causes 
elongation, severe unloading causes shortening. The after-effect phenomena 
are clue to the influence of internal strains.--G. S. 

On the Stability under Shearing Forces of a Flat Elastic Strip. R. V. 
Southwell and Sylvia "\V. Skan (Proc. Roy. Soc., 1924, [A], 105, 582-607).
Mathematical. Investigation relates to a flat uniform elastic strip upon 
which a uniform shear is imposed by tangential tractions applied at its edges 
and in its plane. Calculations are made under two different assumptions 
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in regard to ttc constraints exerted upon the edge of the strip, the frequency 
of the transverse vibration for the two conditions lwin.\! determined in terms 
of the shear. The method is extended to the case in whieh the strip is in 
addition subjected to uniform tension or compression.-.J. IS. C. 

Experiments on the Duration of Impacts, Mainly of Bars with Rounded 
Ends, in Elucidation of the Elastic Theory. J. E. P. Wagstaff (Proc. Roy. 
Soc., 1924, [A], 105. 544-570).-Experiments have been carried out to test 
the mathematical theories of Hertz and of St. Venant. A convenient form 
of apparatus is described in which the impinging steel bars are connected 
to the terminals of the plates of a condenser. The method employed for 
the determination of the duration of impact depends upon the known rate 
of discharge of a condenser through a circuit of known resistance and in
ductance. It is shown that a relationship of the type, t = Av 1 , holds, in 
which t is the duration of impact and v the velocity of approach. The value 
of y varies from - 0 · 24 for short rods to zero for very long rods. f n the 
latter case the time of impact is independent of the velocity of approach, 
the impact being of the St. Venant type. The results of an extensive series 
of experiments involving bars of varying length and diameter lead to an 
expression of the type - l /y = A + Kl /r. A is the statical factor in the 
impact, whilst the second term may be regarded as the dynamic factor. All 
the results may be expressed by the general equation, 

t = 1J.fr2/ + B l)vy(83. 3p~)y ~- 1 
rt i E~ 

where p is the density, E Young's modulus for the bars, and a the radius of 
curvature of the endR. For very long rods the time of impact is given by 
t = 1·3ly plJt~ Experiments with brass bars indicate relationships of a 
similar type. Aluminium proved to be very unsatisfactory, the incon
sistencies being ascribed to the softness and lightness of the metal and to 
the oxidation of the polished ends. The impact of short bars is in accordance 
with the principles of the statical theory of Hertz.-J. S. C. 

On the Resistance to Penetration (Hardness) of Plastic Materials of 
Construction and the Strength of Cutting Edges. L. Prandtl (Z. angew. 
Math., 1921, 1, 15-20).-A mathematical consideration of the subject. 
Supposing (1) that one neglects the hardening of material by deformation 
and that above the elastic limit flow occurs without increase of stress, or 
(2) that the elastic strains are small in comparison to the plastic ones, the 
sphere of plastic deformation may be calculated according to a new branch 
of the theory of elasticity.-G. S. 

Note on the Theory of Hardening and Softening of Glass [and Metal] . 
• J. Salpeter (Z. tech. Physik, 1920, 1, 221-22i).-Regarding the nature of 
the stresses in quickly cooled glass or metal two opinions are possible: (1) the 
stresses are in equilibrium, a combination of permanent and elastic strains. 
or (2) they are not in equilibrium and strive to be. This latter conception 
explains the decrease in stress observed in heating glass. The conditions 
under which the elastic and plastic strains exist .and Yolume changes occur 
are considered mathematically.-G. S. 

Dependence of Hardness [of Metals] upon Temperature. F. Sauerwald 
(Z. 1lfrtallkunde, 1924, 16, 315-316).-The static hardness testing of metals 
at elevated temp. is coupled with the possibility of considerable experimental 
error, even when specimen and testing apparatus are immersC'd in a salt
bath. The authors mwd. tlwrC'forC', an- improved impact har(lrwss m.whine, 
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ac'curate to lo/0 , for their determination of the decrease in hardness in pure 
copper, tin, antimony, aluminium, zinc, and iron when heated up to their 
rC'spective m.p. The figures obtained for the first four of these metals are 
trin·n. Their hardness decreases in a straight line up to definite final hardness 
flgures, which were obtained immediately below the m.p. The height of 
rC'hound was also observed; in most cases it decreased with increase in temp., 
but in certain metals it remained constant between definite temp. limits. 
The figures given are the average of several rC'adings, which did not differ 
from one another by more than 1%.-T. H. T. 

Nature and Hardness of Metals. K. P. Grigorovitch (M e.ss. tech.-econ. 
nl8se, 1923, (April-May), 127-139; C. Abs., 1924, 18, 3026-:~027).-A 
discussion supporting the theory of ,Jeffries, Archer, and Rosenhain. From 
personal researches G. considers that the needle-like appearance of martensite 
and the complicated zigzag lines of photomicrographs of electrolytic iron 
aro due to optical effect ea.used by internal stresses. Annealing electrolytic 
iron or hardened steel (with martensite structure) removes these internal 
stresses, and an etching then reveals the true structure of the metal. G. 
applies tho theory to chromium-steels, showing that largo proportions of 
chromium (up to 13 · 8%) can be added to iron without greatly affecting the 
mcch. properties of the latter. 

Hardness and Hardness Anisotropy. A. B.eis and I... Zimmermann 
(Z. Krist., H>23, 57, 449-493).-A tabulated summary is given of the earlier 
inveHtigations on hardness anisotropy. The relationship between the 
scratching hardness and the direction of the scratch has been worked out 
for H5 substances by Marten's method. The relationship between the smallest 
and largest hardness vectors of a crystal _is found to be about 1 : l · 5 for 
many substances, the highest value observed was 1 : 2. The hardness of a 
large number of crystals has been determined by Mohr's method. A com
parison of the results of 1\Iarten's ·with those of Mohr's shows that the aniso
tropy of the crystals is the main cause of the difference in the two sets of 
r<.'sults.--J. F. 8. 

A Research upon the Power of Iron, Steel, and Some Other Materials to 
Resist Wear. J. A. Brinell (Jernk. Ann., 1921, 347-398).-B. has studied 
tho wear of several kinds of solid materials. especially metals, in contact 
with fine-grained sand. The subject to be tested is pressed by a constant 
wt. against a rotating disc of mild steel or some other convenient material, 
and a stream of sand is allowed to fall between the test-piece and the disc. 
Tho disc will wear itself down into the test-piece. The depth of the im
pression is measured and its area A calculated. The power of resisting wear 

1000 . 
is given as A , that is, as a function of the volume of material that is worn 

away. The test is performed in a few minutes. Such tests seem to give 
Yaluable knowledge; but it must be borne in mind that wear as met with in 
practical life is of various kinds, so that the results cannot be universally 
true, but only for the special kind of wear t<.'sted. Such wear is, however, 
n·ry often met with, as, for example, the wear of agricultural machines against 
the ground. For his research B. was awarded Jern-Kontorets Rinman 
}[edal.-0. F. 

Magnetism and Atomic Structure. 0. von Auwers ( Umschau. ID23. 27, 
~~;")-~28).-A review of modern theorit'S of magnetism based on atomic 
structure. Jt cannot yet be dctinitelv decided whether macrnctism is due to . . "'"' 
a particular ern;tallirw form of matter or whether it is related to the structure 
of the single 1;10\eeule.--:--A. H. P. 
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Magnetic Measurements on Materials of High Initial Permeability. P. P. 
Cioffi (J. Opt. Soc. Amer., 1924, 9, 5:~-60).-An apparatus is described which 
is suitable for measuring a succession of magnetizing processes without 
modification. The principal parts of the apparatus are the magnetizing and 
search coils. The search coil is short enough with respect to the magnetizing 
coils to make correction for the non-uniformity of field ·within its length 
negligible. The correction to the total flux change through the coil for that 
part of the cross-section which is not occupied by the sample depends on the 
areas and the amounts for samples of the usual dimensions to about 0 · 45 ~H. 
a small correction in the case of the highly permeable materials usually 
dealt with. The magnetizing coils arc made long to avoid end corrections. 
The sample is also made long for the same reason. With a circular wire 
0 · 1 cm. diam. and 60 cm. long the dimension ratio is ()00, and the difference 
between the applied field and that existing within the sample is f3 x I0-5 
for moderate values of (3. The apparatus has been tested with specimens 
of Permalloy.-J. :F'. S. 

Effect of Superposed Alternating Current on Apparent Magnetic Permeability 
and Hysteresis Loss. T. Spooner (Proc. Arner. Phys. Soc., 1924, Nov.; Phys. 
Rev., 1925, 25, 114-115).-(1) D.c. and a.c. fields pnrallcl.-lt is often 
assumed that when an a.c. magnetizing force is superposed on a d.c. 
magnetizing force, the permeability of the magnetic material is increased 
and the hysteresis loss decreased, due to the shaking-up action of the a.c. on 
the magnetic particles. An attempt is made to show theoretically and 
experimentally that these effects are only apparent, as the true permeability 
and hysteresis remain approx. the same as under d.c. conditions. vVhat arc 
actually measured are the mid-P.oints of displaced minor hysteresis loops. 
From the known laws of variation of these minor loops the apparent magnetiza
tion curves and hysteresis loops under superposed a.c. can be calculated. 
The method of doing this is illustrated. Under these assumptions superposed 
a.c. actually increases the hysteresis loss instead of supressing it as has often 
been assumed, the resulting hysteresis consisting of that due to an increased 
major loop plus the losses due to displaced minor loops. (2) D.c. and a.c. 
fields at right angles.-Some consideration is given for this case, but at present 
it is not susceptible to quantitative calculations. 

The Relationship Between Magnetism and Thermo-Junctions. J. C. 
Thompson (Chem. News, 1924, 129, 156-15i).-The e.m.f. of thermocouples 
must be due to the action between at least 2 molecules, since it is produced 
between molecules of different metals. Theoretically deduced formul~ arc 
given which give a direct relationship between e.m.f. of thcrmo-junctions and 
lead to the supposition that ma.gnetism is also caused by interaction between 
at least 2 molecules.-R. G. 

Contribution to the Theory of Ferro-Magnetism. Ernst Ising (Z. Physik, 
1925, 31, 253-258).-It is shown that a linear body composed of elementary 
magnets subject to non-magnetic mutual action between neighbouring 
elements, and possessing no molecular field, would possess no ferro-magnetic 
properties. The same result holds for a 3-dimensional model of the same 
kind.-J. S. G. T. 

Ferro-Magnetism and its Dependence on Chemical, Thermal, and Mechanical 
Conditions. L. W. l\IcKeehan (./. Fm11klin Inst., 1924, 197, 583-HOL 757-
786).-A discussion in which magnetic properties are consiclered in eon
neetion with the effect of chem., mech., an<l. thermal changps on them. Iron, 
cobalt, nickel, and alloys of iron-cobalt, cobalt-nickel. nickel-iron. iron-carbon. 
iron-carbon-silicon, manganese-steel, magnet steel, Housler alloys (manganese-
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copper), are considered ~n~ividually .. Permanent magne~s, reversible and 
irreversible effect~, and similar mechamcal effects are considered. A theory 
is presented to explain ferro-magnetism, and some of the consequences of 
this theory arc compared with the corresponding experimental results. 
A bibliography of 140 references is appended to the paper.-J. F. S. 

Magnetic Properties of Thin Films of Ferro-Magnetic Metals Produced by 
the Evaporation Method. A. J. Sorensen (Proc. Amer. Phys. Soc., 1924, 
Nov.; Phys. Rev., 1925, 25, 114).-Thin films of iron, nickel, and cobalt were 
deposited by the evaporation method on tin or aluminium foil, and the 
magnetic properties studied by an induction method for fields up to 139 
gauss. The thickness of the fields varied from 20 to 300 millimicrons. The 
results are as follows: (1) The max. value of the intensity of magnetization 
is of the same order of magnitude as for bulk metal. In the case of 
cobalt, however, it is evident from the curve that with higher fields values 
than any heretofore attained might be secured. The magnetization is 
independent of the crystal size and thickness of the film. (2) The remanence 
is high for iron and cobalt. }'or nickel a low value was obtained, perhaps 
due to oxidation. The remancnce depends on the crystal size, but not on the 
thickness. (3) The coercive force is high for all three metals and changes 
abruptly to lower values as the thickness is increased beyond a critical value, 
which for iron, cobalt, and nickel is about 55, 70, and 200 millimicrons re
spectively. The high values of t~c coercive force may be due to the minute 
size of the crystals in the films. 

Anhysteric Magnetostriction Effects. Paul l\IcCorkle (Proc. Amer. Phys. 
Soc., 1924, Nov.; Phys. Rev., 1925, 25, 115).-A careful study was made of 
the effect of tension on the intensity of magnetization, and the effect of longi
tudinal magnetic field on the change of length, using specimens of iron, nickel, 
and cobalt. Only small magnetic fields were used. The cobalt wire was 
an especially pure specimen (99 · 73%). Because of earlier complex results, 
especially in the case of iron, and in order to test the well-known thermo
dynamical relation (&l/l5T)n = (l5l/l5H)'i•, which is only valid in the absence 
of hysteresis, an alternating field was superposed to eliminate this complica
tion. The study of the effect of tension on intensity of magnetization showed 
that the reversal effect in iron was a temporary one, the permanent effect 
being a continual decrease. Nickel and cobalt gave the customary decrease, 
but with smaller fields. In the change of length effect, iron gave the usual 
increase to a max. This increase was greater at low fields, but the total 
change was no greater. Nickel gave the customary decrease in length. 
This change "\Vas greater in low fields but, as in iron, the total change was the 
same. The effect in cobalt was too small for measurements in the largest 
fields used, 30 gauss. 

A New Arrangement for Measuring Magnetostriction. L. F. l\Iiller (Proc. 
Amer. Phys. Soc., 1924, Dec.; Phys. Rev., 1925, 25, 250).-A wire anchored 
to rigid posts at each end of a heavy slate slab about 10 ft. long extends 
horizontally through a magnetizing solenoid, wound on a glass tube. The 
heat insulating power of glass delays the heating effect sufficiently to 
observe independent magnetostrictive values for quite high values of current. 
The long solenoid is broken and separated at the centre sufficiently to enable 
an optical lever to be rested upon the wire at this point. By means of the sag 
and the multiplication of the optical lever, using a lamp and scale, 1 mm. on 
the scale may be made to indicate about 0 · 87 x 10-7 mm. change per mm. 
I ength of wire. }'or iron wire ( 0 · 99i pure) a small decrease in length for the 
first small Yahws of an increasing magnetic field is followed by an incrca~e 
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and tlwn a de~:rcasu. \ Vlwn the magnetic field is reduced step by step to 
zero and then is increased step by step, iron shows no lag and gives the same 
form of curve in both directions. Pure nickel shows a continuous decrease 
in length as the field is increased, then returns with a lag and shows a reversal 
with lag as the magnetic fidd is reversed. The data on tension and thermo
electric effects arc as yet incomplete. 

The Thermo-Electric Effect in a Homogeneous Wire with Abrupt Change 
of Cross-Section. L. Pechinger (Ber. Akad. Wiss. Wien, Hl22, 131, 2A. (8), 
491-494; Sci. Abs., 1924, [A]. 27, 221).-Extract from experimental contri
bution to the question of the existence of Benedicks' thermo-electric asym
metric effect. P. refers to the work of Benade (Phy8. Rev., 1921, 18, 199-205), 
who found this effect to decrease as the mean temp. increased, thus excluding 
Benedicks' explanation of the phenomenon as the inverse of the Thomson 
effect. In the present pa per the section of iron, nickel. and Constantan wires 
was altered by filing over a length of D mm. and a steep gradient of temp. 
produced by hC'ating the wire on one side of the constriction. The e.m.f. 
is found to depend on the shape of the constricted section and with the same 
wire to revC'rsc sign with the magnitude of the heating current used to pro
duce the gradient. In P. 's opinion the effect is an ordinary thermo-electric 
effect due- to lack of homogeneity of the inner and outer portions of the 
wire. 

A Theory of the Hall Effect and the ~elated Effect for Several Metals. 
Edwin H. Hall (Pror;. ~Yat. Arad. Sri .. 1923. 9, 41-46).-A discussion of the 
electro-magnetic and other phenomena known as the Hall, Ettinghaus, 
Ncrnst, and Leduc or Righi effects. A theory of the negative Hall effect is 
put forward and discussed.-J. F. S. 

Some Recent Experiments on the Hall Effect. Palmer H. Craig (Proc. 
Amer. Phys. Soc .. 1924, Doc.; Phy8. Rev., 1925, 25, 248).-It was found that 
dipping mica into molten bismuth at a carefully regulated temp. produced 
a surprisingly thin and uniform film, whereas electroplating and spraying 
methods gave rather poor results. A field of I gauss was sufficient to give 
a very appreciable Hall effect in a small cast plate of bismuth. To determine 
whether the Hall effect is additive the potential difference set up in one plate 
was put in series with that in another similar plate. WhPn thus connected 
the series effect was the sum of the potentials due to the Hall effect in the 
individual plates. It was also found that the observed effect in any plate 
could be added to an external e.m.f. such as that produced by a standard 
cell. ~imilar experiments in tellurium and Permalloy show that the Hall 
effect in Permalloy docs not show the peculiarities shown by its other magnetic 
properties. 

Physical Phenomena Obscuring the Hall Effect. William A. Tripp (Proc. 
Amer. Phys. Sor., 1924, Doc.; Phys. Rev., 1925. 25, 248).-The customary 
electro-magnetic laws, supplemented by the only legitimate assumptions, 
should be used in determining the formula for the Hall effect. These laws and 
t\vo assumptions. found satisfactory in other cases, indicate a uniformly 
negative Hall e.m.f. and an incrpase in resistance'. The usual method of 
measuring the Hall E'.m.f. permits encl t>ffccts to mask and evPn reverse the 
sign of the result. Only long narrow films should be used to measure the 
effect. 

On the Relation Between Metal Cont:ict Potentials and the Peltier Effect. 
,J. A. V. Butler (Phil. Jfo:/ .. Hl25. [vi.]. 48, 746 -7:>2).--Tlw development of 
a contact potPntial difference betwot'n two metals is rcg;udt'd from the view
point of the conc'ontration of ek'c·trons on either side of the j unetion. and by 
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the application of HtatiHtical theory expressions arc <leduce<l for the value 
of the contact potential difference and the Peltier heat effect. The various 
equations of the thcrmo-electric circuit are completely co-orpinated. These 
eq nations lead to the conclusion that the Thomson potential difference [or 
more properly the B(•n£'<licks potential difforpnc£' (s('C May Lecture . .f .. 1920, 
24, 7-55).-Note by Absfra!'for] is the same for ihc same <lifforence of temp. 
in all conduetors.-J. 8. G. T. 

Report of the International Committee on Chemical Elements. (./. Amer. 
Chem. Sor., Hl2:l. 45, 867-874).-Tables arc gin'n of isotope's and of the 
radioactive elements and their constants. A nomenclature for universal 
acc£'ptance is put forward.-R. G. 

The Atomic Weights. A. W. Warrington (Chern. Nrws, ID24. 129, 
290--291).-The approx. atomic wt. of an clement can be found from 
A--" 2N + 0·00678.:\ 2 • in which 1\ is the atomic number. A table i8 given 
showing the agreement between the accepted atomic wt. and calculated 
values. The expression has a similarity to that connecting the atomic 
number with the vibration freqlwncy of the principal linn in the X-ray 
Rpcctrum. lt is considered impossible to do more than show that the value 
of atomic wt. depends on the square of the atomic number until more is 
known of the effects on the wt. of the nucleus produced by the introduction 
of new groups of electrons.-H.. U. 

Thirtieth Annual Report of the Committee on Atomic Weights. Deter
minations Published during 1923. Uregory Paul Baxter (./. Am.er. Chem.. 
Sor., 1924, 46, 523-5:33).-The report gives published data dealing with the 
atomic wt. of boron, sodium, silicon, titanium, nickel, mercury, iron, lead, 
and radioactive lead.-R. G. 

The Relationship Between Atomic Numbers of Allied Elements. J. C. 
Thompson (Chern. 1Vews, ID24, 129, ,123-125).-An arithmetical interpreta
tion of the Wedge Table.-R. G. 

Contribution to our Knowledge of the Wiedemann-Franf' Law.-1. A. 
Euc:ken and 0. Neumann (Z. physikal. Chem .. 1924, 111, 4:31-446).-As a 
result of determinations of the heat conductivity and elect. conductivity of 
bismuth. antimony, and brass with IS<~~ zinc of various grain-sizes. one 
concludes that heat conductivity nrny be subdivided into two divisions: the 
metallic and the crystalline heat conductivities. The latter is the great0r 
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the greater the grain-size of the material ; it only has an iufluem:e, how
ever, on materials of poor conductivity, such as antimony and bismuth. 
By exterpolatil}.g the values to infinitely small crystals one obtains values 
with pure antimony and bismuth for the ratio heat conductivity: elect. 
conductivity which agrees very closely with the values obtained with the 
other. better conducting metals; whereas, the actual values as found lie 
much higher. The results for antimony and bismuth are as shown in the 
table, p. 329.-G. S. 

Remarks Upon the Work of A. Eucken and 0. Neumann; Regarding 
the Wiedemann-Franz Law.-I. 0. Feussner (Z. ph!Jsikal. Chem., 1924, 
114, 320).-The dependence of the heat conductivity of bismuth and antimony 
upon the grain-size, observed by Eucken and Neumann (Z. physikal. Chem., 
1924, 111, 431-446), is regarded, on the basis of the Einstein-Debye theory, 
as due to partial reflection of the heat movement at the grain boundaries. 

-G.S. 
Regarding the Estimation of the Heat Conductivity of Technical Materials. 

0. Teschc (Z. tech. Physik, 1924, 5, 23:3-2:36).-A simple contrivance for 
the rapid determination of the heat conductivity is described; the sources 
of error and certain experimental results are mentionecl.-G. S. 

The Heat Conductivity of Technically Important Metals and Alloys. 
1\lax Jakob (Z. Netallkunde, 1924, 16, 35:3-358).-1\lany figures obtained 
by the known experimf,lnters upon heat conductivity of metals and alloys 
have been critically reviewed to obtain average values suitable for the use 
of designers of machines in which this property is of primary importance. 
J. limits himself to the temp. interval between that of liquid air and 900° C. 
The heat conductivity X is expressed in cal. cm.-1 sec.- 1 degree- 1 for aluminium 
and its alloys, lead, cast and wrought irons, steels and iron alloys, copper 
and its alloys, nickel, silver, bismuth alloys, zinc, tin, &c. The tables given 
show that the heat conductivity of pure metals decreases at first with rise of 
temp. up to normal temps. and then begins to increase with further rise of 
temp. In the case of alloys, on the other ha,nd, A. generally increases, but 
alloys, consisting solely of solid solutions, of pure antimony and bismuth, 
obey the same rule as the pure metals, only in this case the minimum is lower 
than normal temps. At high temps. the values for aluminium and nickel 
show inexplicable variations, possibly due to impurities, but at ordinary 
temps. with the other metals and alloys, and with steels of varying carbon 
contents at very high temps. also, the results given lie definitely within 
± 5 to 15%, which suffices for most practical needs.-T. H. T. 

The Thermal Conductivity of Metals and Alloys Showing Importance for 
Technical Applications. l\Iax Jakob (Chaleur et Ind., 1924. 5, 55i-563). 
-A knowledge of the thermal conductivity of metals and alloys is often of 
great importance to the engineer. Owing to the difficulty of determining 
this property accurately, the published values show great variations; in 
some cases different investigators have recorded values for the same metal 
differing by more than 100%. J. makes a critical survey of the published 
results, and endeavours to establish mean values and to indicate their limits 
of accuracy. In a short note following this paper, A. Foch gives as his opinion 
that the most reliable values are those published by Jaeger and Diesselhorst, 
by Lees. and by )leissner. He considers, howevPr. that evPn these values 
are not accurate within 10~ 0 .--.J. C. C. 

A New Application of the Bar Method for the Measurement of Thermal 
t"onductivity. ~farcus n. O'Uay (Phys. Heu .• ID24. [ii.]. 23, 24;3-254).
r .. rprntions are derived for the case of a long thermally insulated bar, with 
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ends kept at the S<Lme constant temp .. and ci\rrying an a.c. such as to make 
the temp. distribution parabolic. Results are given for lead and tin. 

-R.G. 
The Effect of Torsion on the Thermal and Electrical Conductivities of Metals. 

Charles H. Lees and J. E. Calthrop (Proc. Phys. Soc. London, 1922-23, 35, 
225-234).-The metal tested, in theform of wire,is held in water-cooled clamps, 
one of which can be rotated to apply the twist. Heat is supplied to the centre 
of the length of wire by a resistance coil, and the temperatures at two points 
on the same side of the centre are measured by platinum wires wound on 
the specimen. The specimen is enclosed in a water-jacket. In steel, alu
minium, copper, and lead wires, the twist was found to decrease the thermal 
conductivity by a small amount, approx. proportional to the square of the 
twist per unit length. The change in elect. conductivity was in general less 
than the change of thermal conductivity, but it was also approx. proportional 
to the square of the twist per unit length. The object of the experiments 
was to test the electron theory of conduction.-H. G. 

The Thermal and Electrical Conductivities of Some Pure Metals. F. H. 
Schofield (Proc. Roy. Soc., 1925, [A], 107, 206-227).-The following values 
of the respective thermal conductivities (0), measured in c.g.s. units, and 
the elect. resistivities (p), expressed in terms of 10-6 ohm-cm., of some 
practically pure metals between 14 ° C. and 821° C. have been found :
aluminium, purity 99·7%: (0) 128·6°, 0·532; 149·1°, 0·526; 253·9°, 
0·536; 372·8°,0·542; (p) 16·8°,6·24; 73·0°,7·39; 160·0°, 9·31; copper, 
purity 99·9%: (0) 96·0°, 0·901; 175·9°, 0·893; 265·8°, 0·888; 472·8°, 
0·858; 624·7°, 0·842; (p) 14·0°, 1·69; 145·0°, 2·59; 306·0°, 3·73; 
470·0°, 4·88; 630°, 6·07; magnesium, purity 99·6%: (0) 156·6°, 0·328; 
259·7°, 0·318; 326·0°, 0·309; 456·3°, 0·314; (p) 20·0°, 4·59; 101 ·2°, 
6·Hl; 199·2°,8·17; 314·0°,10·35; 348·0°,11·04.; 480·1°,13·74; nickel, 
purity99·2%: (0)100·0°,0·145; 141·7°, 0·144; 196·3c,0·138; 289·4°, 
0·128; 355·8°, 0·128; 491·2°, 0·128; 703·3°, 0·141; 7:33·0°, 0·147; 
(p) 14·0°, 10·04; 111 ·0°, 14·60; 142·4°, 16·17; 148·5°, 16·57; 149·2°, 
16·()2; 200·5°, 19·73; 227·0°, 21·57; 265·0°, 25·52; 280·0°, 25·£0; 
:)04·1°, 28·15; 320·5°, 29·70; 349·5°, 32·35; 358·8°, 33·50; 383·8°, 
:33.95; 409·6°, 35·00; 465·2°, 36·85; 519·4°, 38·65; 583·5°, 40·60; 
691·1°, 4:l·60; 820·7°, 47·60; zinc, purity 99·b%: (0) 87·6°, 0·258; 
160·:) 0

, 0·246; 226·0°, 0·241; 288·8°, 0·238; (p) 35·0°, 6·08; 107·0°, 
8·15; 200·8°, 10·47; 350·2°, 14·50. The results indicate that the thermal 
conductivity of aluminium increases with increase of temp., whilst that of 
nickc>l Jecreases at first and then increases at temps. above 500° C. On the 
whole, the thermal conductivities of copper, magnesium, and zinc decrease 
slightly with rise of temp. The values of Lorenz's function (i.e. Op/T X 108 ) 

were practically constant at all temps. for copper, magnesium, and zinc; 
thP value for aluminium increased with rise of temp., whilst in the case of 
nickd the value increased up to 300° C., above which t('rnp. it rPmained 
nearly constant, except for an abnormal value at 400° C.-J. N. G. T. 

The Electrical Conductivity and Certain Other Properties of Metals and 
Alloys on the Basis of Bohr's Theory. Kristian H0jendahl (Phil. Nag., 
1924, [vi.], 48, 349-360).-0n the basis of the Bohr atomic structure, with 
spP('ial reference to rotation of the orbit, it is shown that tlw formation of a 
JWrmanent. di-atomic compound metallic vapour by the sharing of dectron 
orbits is impossible. In tlw statP of vapour the metal must be monatomic. 
In a .. perfect" crystal at oc) (abs.) the paths of ekctrons arc regular, of thP 
same length as the crystal, and arranged parallel to rows of atoms. Tlw 
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direction of the path may be broken Ly heat vibration of tlH· atmm;, by 
irregularities in the crystal, or by th(' introduction of diff('r('nt atoms. The 
atomic model propos('d accounts for the high resistances and low-temp. 
cocff. of alloys. An expression decluc('d for the rdation of the resistance 
to the composition of a "perfrct" mixed crystal is in fair ag:r('C!l1('nt with 
cxperinwntal results. Expressions are derived for the mean kngths of 
"unbrok('n" electronic paths and for the velocity of covalent electrons in 
rnctals.--.J. S. G. T. 

Theoretical Remarks on the Super-Conductivity of Metals. A. Einstein 
(Onnes-Fe.st8clmjt, 1922, 429-4:35; C. Ab8., 1924, 18, 2632).-It is first shown 
how the oldn ('lcctron theories fail to account for experim('ntal facts. X('xt 
there is developed a picture of electrical conduction and irnper-conductivity, 
which corresponds ('Ssentially to th(' latest ideas of Haber and various 
observations of Onnes. \Vith super-conductivity there are pr<'S('nt closed 
chains of molecules whose dectrons suffer inccHsant cyclic inkrchange. 
Conductivity at ordinary kmps. may rest upon super-cornluctivity incessantly 
disturbed by thermal motion. Rec('nt investigations of Onne,:, Rhowing that 
at the point of contact of two super-conductors no measurable resistance 
app('ars, raise certain objections to th('se ideas, which. because of irnmfficient 
knowledge of quantum mechanics, cannot be formulated into a quantum 
theory. 

Preliminary Report on the Super-Conducting State of Copper. Ree p. :JOI. 
Researches on the Resistivity of Metallurgical Products. Leon Guillet (Bull. 

Soc. Jranr;. Elect., 1923, [iv.], 3, 641-662).-A brief r{sume of the known facts 
concern ng the relation between the elect. resistance of various types of 
alloys and their composition is first given. G. then gives an account of 
experiments made on the strength ancl resistivity of a number of specimens 
of aluminium containing varying amounts of iron and silicon. Tests were 
made on cast metal in the annealed state, and on metal which had been rolled 
and drawn, the worked material being tested before and after annealing. 
It is concluded that silicon and iron have a great influence on the resistivity, 
silicon raising it slightly more than iron; that the heat-treating of annealed 
metal has little eff Pct on its resistivitv; and that cold-work slightlv increases its 
resistfrity, this effect being more pr~nouncC'd as the impurit.ies ~re increased. 
The last section of the paper deals with experiments made to determine the· 
effect of certain deoxidizers on copper in promoting sound castings. The 
addition of boron carbide, an impure American product, was found to have 
no effect, but the addition of 0 · 3°/0 of iron enabled perfectly sound castings 
to be obtained. UnfortunatelY, the iron raises 1he rcsistivitv.-J. C. C. 

The Use of Boron in the Casting of Copper. -- Weintraub (Bull. &or. franr;. 
Elrct .. 1924, [fr.], 4, 229-230).-The results obtai1l('cl by L. Guillet (abstract 
a ho\·e) in his experiments on the use of boron carbido as a deoxidizer for copper 
are challenged. and it is suggested that the metal was not heated to a imfficicntly 
high temp. before casting. Boron carbide is largely and successfully employed 
in the CS.A .. though the sub-oxide is probably to be preferred in spite of its 
price. The product obtained by reducing sodium borate with aluminium is, 
however, unsatisfactorv.-J. C. C. 

Photo-Electric Sen;itivity of Metals at Low Temperatures. Hussell S. 
Rartleet (Proc. Amer. Phy.-1. Soc., 1924, Dee.; Phys. Rer., l!l25. 25, 247).
\YatPrman's tlwon· of ell'd. l'ornludion irnlit'1ltes that metals at n'rv low 
temps. should sho\~· a changl' in re:~isLllH'l' when stil>jl'l°tl'd to light of 8t;itable 
frcq1wncy. Sputkr('d films of l'l'rtain mctah; \\'f'rc cooled to lilp1id air temp., 
and t'hangps in resistancl' \\'('1'(' noted "·hen iight from a rnerc11ry vapour lamp 
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. 8 allow<'d to strik(' the films. This clrnng<', a d<:'creasP in rC'sistance, was 
"a. · 1 r f 1 · l l · l of the order of lG parts m 0' or )lsmnt i, < l'('H'asm,!.! .~ra< ually through 
Ja!ladium, coppC'r. and platinum to no detect a hie ehang(' for gold and sih-er. 

i'hcse results \\"Ne in good qualitative agreenwnt with thcoretiL"al predictions, 
calculated from resistance data. The change in resistance decreased rapidly, 
both with increasing temp. and with increasing wave-length, the limit of 
effecti,·e radiation being about 3000 A. For bismuth films, artificially or 
naturallv aged, another peculiarity was noted, an increase in resistance clue to 
the intlt~ence of light under certain conditions of a magnitude about 10 times 
the previously mentioned decrease. A preliminary test showed that this 
was probably due to long waves in the infra-red or beyond. 

Photo-Chemical Studies. 11.-The Activation of a Mercury Surface by Light. 
A p03sible Relation between Photc-Electric Effect and Photo-~hemical Action. 
Howard R. Moore and ,V. Albert Xoyes (Amer. Chem. Soc., 1924, 46, 
1:367-1376).-A rough determination of the photo-electric threshold of 
mercury is given, and a possible theory of activation of the surface by 
wave-l~ngths below the photo-electric threshold is discussed. The duration 
of the activation is less than one second.-R. G. 

The Importance of the Gas Content of Metals in Certain Electrical 
Phenomena. · Alexander Janitzky (Z. Physik, 1925, 31, 277-295).-lt is 
shown that the passage of current through highly evacuated discharge tubes 
provided with an incandescent cathode varies with the gas content of the 
anode employed. If 2 electrodes of the same material, e.g. platinum, copper, 
from one of which the gas has been extracted, be placed in contact in vac110, 
current always will flow only from the untreated to the treated (de-gassed) 
electrode. It is suggested that the gas content of metals is dissociated into 
positive ions and electrons which are effective in the transport of current. 
This view is supported by the observation that the increase of resistance 
observed when an electrode is de-gassed by being made incandescent in 
1"1c110 disappears when the electrode reabsorbs gas.-J. S. G. T. 

Electric Current Across [Short] Gaps in Var110. Hermann Rohmann 
(Z. Physik, 1925, 31, iHl-325).-The passage of current between metallic 
electrodes, e.g. platinum, silver, calcium, &c., separated by short distances 
of the order 10 µ,µ, to 1000 µ,µ,, in vacua, exhibits the following characteristics. 
The value of the difference of potential between the electrodes at which the 
electrodes become effectively united is proportional to the distance apart of 
the electrodes, and for a constant value of this distance is independent of 
the curn,nt strength, within wide limits. 1.<'or values of the tension less than 
the binding tension appropriate to the distance apart of the electrodes, 
the gap is perfectly insulating. The determination of the binding tension 
a fford:'I a convenient means of determining the critical value of the field 
strength at which the gap breaks down. ' This critical value, in general, 
decreas('S considerably on continued evacuation of the space surrounding the 
gap, but has the same value for different metals which have been similarlv 
treah'd. In the case of a pair of electrodes of different llH'tals, the value ~f 
the binding tension is independent of the direction of the current.-J. S. G. T. 

Determination of "e " from Measurements of the Schrott Effect. Albert 
\r .. Hull and X. H. Williams (Science, J 924, 40, 100).-The .. ~chrott effects " 
-1.e. the spontaneous variations in the thermionic currents from metallic 
cathodes-liave been calculated bv ~chottkv (A1111. Ph11sil-. 1922, 68, l5i) 
?,n the assumptions that electron l~vaporatior; follows th~ law of probabilit~·. 
lhe variations depend upon the value of .. e,'' and Hartmann (A1111. Physik, 
1921, 65, (};")) atfrmpted to d<:>terrnine ·· p ·· by lll<'asnring these variations, but 
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his methods were inaccurate. The present authors, using a radio-frequency 
amplifier, han~ measured the variations more accurately, and all values of" e" 
thns cakulated an~ within 2°/0 of the acceptc>d value, the mean being within 
0 · 5°/0 • ThP ~chrott variations arc the same for all kinds of cathode (pure 
tungsten, thorium-coated tungsten, &c.), provided the current is limited by 
temp. 'Vhen the current is limited by space-charge instead of temp., the 
Schrott variations are much smaller.-\V. H.-R. 

The Colours Due to Thin Films on Metals. U. R. Evans (Proc. Roy. Soc., 
1925, [A], 107, 228-236).-The colours of thin films on metals can be changed 
when the thickness of the film is uniformly reduced by cathodic treatment 
in dilute hydrochloric acid. Colours of oxide films on lead, seen by trans
mitted light, are complementary to those seen by reflected light. Contrary 
to the conclusion of Mallock (Proc. Roy. Soc., 1918, [A], 94, 566), the results 
support the view that the colours arise owing to interference. The fact that ' 
the colours are exhibited on molten lead is not in accord with Raman's theory 
which attributes the colours to a granular structure in the film (Nat?tre, 1922, 
109, 105).-J. S. G. T. 

Ultra-Violat Reflecting Power of Some Metals and Sulphides. \V. W. 
Coblentz and C. W. Hughes (U.S. Bur. Stand. Sci. Paper No. 493, 
1924, 577-585).-Data are given on the ultra-violet reflecting power of the 
sulphides of metals (lead, molybdenum, iron, and antimony) having a high 
metallic 1 ustre. The materials examined were the natural minerals
galena, molybdenite, pyrites, and stibnite. 

It is shown that, in contrast with the metals which have a low reflecting 
power in the ultra-violet and in the visible spectrum, followed by a high 
reflecting power in the infra-red, the sulphides of these metals have a high ' 
selective reflection in the ultra-violet, followed by lower and more uniform 
reflection in the infra-red spectrum. Data are given also on the reflecting 
power of graphite, Duralumin, and Magnalium. 

Reflection of Plane Polarized Light by Etched Metals. (Miss) Olwen Jones 
(Phil. Mag., 1924, [vi.], 4S, 207-216).-Etched metal surfaces illumined by 
normally incident plane-polarized light between " crossed" nicols exhibit 
various degrees of brightness according to the orientation of the crystals. As 
the surface is rotated through 360° in its plane, each etched crystal exhibits 
4 maxima and 4 minima. If the analyser is turned through 90° the crystals 
give 2 maxima and 2 minima. These maxima and minima originate in the 
ridged structure of the surface, producing similar orientation of the parts 
making up any Ringle crystal grain.-J. S. G. T. 

The Absorption of X-Rays. E. C. Stoner and L. H. Martin (Proc. Roy. 
Soc., 1925, [A], 107, 312-331).-Values are given for the abs. absorption coeff. 
of aluminium for \Vave-lengths 0·45, 0 ·631, and 0 ·708 A., and of the coeff. 
relative to aluminium of copper, molybdenum, palladium, silver, tin, and 
uranium oxide for the range of wave-lengths 0 · 3 to 0 · 71 A. The mnge of 
validity of the A. 3 and Z.1 laws of absorption, and the magnitudes of the Kand 
L absorption discontinuities, are briefly discussed.-J. S. G. T. 

Absorption of Light by Optically Non-Homogeneous Media.-1. G. I. 
Pokrowski (Z. Physi!..-, 1925, 31, 14-22).-Beer's law (Id = I 11e-.SL) for the 
absorption of light by optically non-homogeneous media is shown to be 
true only when the medium is sufficiently thick, or when the incident light 
is diffuse. Departures from this law exhibited by very thin sheets of ab
sorbing medium-e.g. sheets of gold or copper produced by cathodic sputter
ing-are attributable to the presence of voids in the medium.-J. 8. G. T. 

Electron Emission from Metals as a Function of Temperature. 0. W; 
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Richardson (Phys. Rel'.. Hl24 .. [ii:J- 23, 15:~.-15.5).-A discussion of the histor.\' 
f the thermionic eledron cm1ss10n equat10n.-R. G. 

0 The .. J" Transformation of Scattered X-Rays. C. C. Barkla and i-;, R. 
Khastvir (Phil . .)Jlag., 1925, [vi.], 49, 251-256).-The rates of the absorption 
by alu~um foil of primary radiation and secondary radiation "scattered" 
from paper are constant, until the thickness of the absorbing foil attains a certain 
maanitude. Thereafter with increase in the thickness of foil employed the 
sec~ndary beam suffers more absorption than the primary beam. A similar 
result is observed in the case of absorption by copper, and is attributed to the 
"J" phenomenon, giving the appearance of a change of wave-length in scat
tering in the case of secondary radiation. Scattering follows the classical laws: 
the'· J" process is probably governed by quantum laws and may obscure the 
true nature of the "scattering" process.-J. S. G. T. 

Radioactive Disintegration Series and the Relation of Actinium to 
Uranium. A. S. Russell (Phil. Mag., 1923, [vi.], 46, 642-656).-Regarding 
a disintegration series as made up of 3 types of successive changes, R. deduces 
that there are probably only 4 such series which are independent, these 
corresponding with the values 222, 221, 220, and 219 for the respective atomic 
wts. of components of the series having an atomic number 86. Of these 
the series 221 is new. The series 222, 220, 219 are resp. the uranium, thorium, 
and actinium series. The actinium series originates from an isotope of 
uranium (actin-uranium I.) having an atomic wt. 239, and present to the 
extent of about 5% in ordinary uranium. Estimates of the periods of 
substances preceding protoactinium in this series are given. It is suggested 
that thallium and bismuth, in addition to isotopes of lead may form end
products of radioactive series.-J. S. G. T. 

The Thermal Energy of Electrons in Metals. E. D. Eastman, A. M. 
Williams, and T. F. Young (J. Amer. Chem. Soc., 1924, 46, 1184-1196).-A 
study of specific heat data. Support is given to the hypothesis that the 
exc<:'ss heat capacities of many metals are due to the presence in the metals 
of loosely bound electrons, and that at moderately high temps. this excess 
represents approx. the rate of gain of thermal energy by the electrons.-R. G. 

The Dependence of Electron Emission on the Gas Content of Metals. 
Rudolf Suhrmann (Z. tech. Physik, 1923, 4, 304-313).-The intensity of 
electronic emissions at different temps. and of the photo-electric reaction was 
examined in tantalum and platinum foils which had been repeatedly annealed 
for a short time in a high vacuum and freed from any trace of gases. From 
these experiments it is concluded that the gas content of a metal mm determine 
the number of free electrons contained in it, and hence influence its ordinary 
conductivity, though not effecting the energy required to dissociate the 
ekctrons.-G. S. 

Demonstration of Stationary Waves in Electrically Heated Wires. A. Imhof 
(~hysikal. z., rn22, 23, 262).-0n heating wires of iron, niekcl, chrome
ruckd, platinum, &c., by means of an a.c., stationary waves are set up, 
resulting from the repeated alterations in the length of the wire. The waves 
are rendered still more clearly visible by the extra cooling of the loops as 
compared with the nodes. A platinum wire O· l mm. in diam. gives waves 
of length 4 · 5 em. The s\vimr amplitude is usually 0 · 5-2 · 0 mm., but in 
certain circumstances mav rea~h 10 mm.--J. S. C. · 

Note on Electrically Exploded Wires in High Vacuum. Sinclair Smith 
(Proc. Sat. A cad. Sci., 1924, 10, 4-5).-\Vires of aluminium, lead, and tungsten 
when exploded in a high vacuum do not evolve enough gas to enable it dis
charge to pa":;;; rn11seq1H'ntly, t)}(' disintegration of these metals into hydrogen 
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or helium, as was f-IU'...'.'...'.t'Sted by the experiments of \\"enrlt and Irion (J. Amer. 
Chem. Soc., 1!122, 44, JD87), is evidently not taking plaC'e. Both lead and 
aluminium produce a bright mirror on the glass, whib;t tungsten produces 
merely a dark stain.-.J. F. 8. 

Soft X-Rays from Heavy Elements, Tantalum to Gold. Joseph C. Boyce 
(Phys. Rev., 1924, [ii.], 23, 575-579).-A study of soft radiation from tantalum, 
tungsten, osmium, iridium, platinum, and gold.-R. G. 

The Secondary and Tertiary Rays from Chemical Elements of Small 
Atomic Number due to Primary X-Rays from a Molybdenum Target. George 
L. Clark, Wm. Duane, and W. W. Stifler (Proc. Nat. Acad. Sci., 1924, 10, 
148-152).-Using primary rays from a water-cooled molybdenum target 
tube with secondary radiators consisting of elements of low atomic number, 
lithium, graphite, ice, rock-salt, aluminium, and sulphur, the secondary and 
tertiary radiations have been measured and recorded. It is found that no 
secondary radiation occurs whose wave-length is increased by the amount 
0·024 (1- cos 8) A. units as predicted by the quantum theory of scattering. 
On the other hand, they find evidence for a modified secondary radiation 
whose minimum wave-length is A.A.1</(>,1<-A.), where A. is the wave-length of 
the incident rays and A.I( is the critical K absorption wave-length of the 
radiating element.-J. F. S. 

A New Method for Determining the Specific Heat of Metals. \V. U. 
Behrens and C. Drucker (Z. physikal. Chern., 1924, 113, 79-110).-A resistance 
method for determining specific heat is described and experiments with 
zinc reported. The process consists in heating a thin wire in vacua until a 
constant temp. is reached, the sudden connection of a definite quantity of 
elect. energy and the measurement of the resistance either directly or as 
the difference when compared against the resistance of a cold wire. The 
measurements on zinc gave for the true specific heat: at 5° C., 0·0921; 
at 18° C., 0 · 0927; at 90° C., 0 · 0942; at 120° C., 0 · 0935; at 150° C., 0 · 0963; 
at 165°C., 0·0969; at 180°C., 0·0974; at 200°c., 0·0983; at 225°C., 
0 · 0992. Thus with the wire annealed at 200° C. no irregularitie~ are 
observed between 0° and 225° C., which might point to a transformation 
of any kind. Hard and soft, quickly and slowly annealed wires give the 
same result.-G. S. 

Melting Point, Latent Heat of Fusion, and Solubility. F. Spencer 
Mortimer (.J. Amer. Chem. Soc., 1922, 44, 1416-14-29).-The methods of calcu
lating solubility are discussed, and a method is given requiring a minimum 
of phys. measurements.-R. G. · 

A Redetermination of the Heats oi Oxidation of Certain Metals. Joe 
'E. Moose with S. \V. Parr (J. Amer. Chem. Soc., 1924, 46, 2656-2661).
Considerable variations are shown by the values formerly available, due to 
impurities in the metals and the methods used. In the present investigation 
the lakst type of P<trr adiabatic oxygen bomb was used with a specially 
designeJ. combustion crucible of alundum, so tlrnt tlH' oxide formed could be 
determined by weighing directly without handlinu:. Preliminary trials were 
made with tl;e metals in varyi;1g states of divisi~n; no accele;ating agents 
were used. From u to 10 determinations on each metal, except in the case 
of beryllium, resulted in oxidation of !ln<\1, or above. Thl' values 
determined, in calories per grin., were : aluminium 6970, beryllium 14,879, 
cadmium 580, cerium 1661, lanthanum 1641, magnesium 599G, molybdenum 
1829. tantulum 1:373, tin llG-4-. tmrn:stt-n lOi>H, and zinc 12!l8. -:\Ietals 
of a high clegrc·c of purit~· werl' usedc_ and thP values .u:in·n arc considered 
accurate.- H. U. 



Pro pcrties of 1\1 etals 8:)7 

Regarding the Hol,low Channels in Metals, whic~ Open on to t,he Surfac~s 
f Piece of Metal. (,. Tammann and H. Bredemeier (Z. a.norg. Chem., 1920, 
~~. 54-60).-By means of water.a.nd aqueo~is solu~,i?ns of .colour it is shown 
that metals in the normal. condih~n contam ea.vibes .whic~ ??cupy. up to 

2% of their volume. ~1smuth is an except10n; it solidifies. w1~h an 
·ncrease in volume. A difference between hard and soft material is not 
~lemonstrable. \Yith brass the volume of the cavities decreases with decreas
ing copper content. Marked differences do not exist bct:"'cen the absorption 
capacity of the surface and the core for the colour soluhons.-G. S. 

The.Vapour Pressure of Monatomic Elements. Russell \V. Millar (J. Amer. 
Chem. Soc., 1923, 45, 2323-2329).-A formula is derived by means of which 
the pressure of a monatomic gas in equilibrium with the liquid or solid element 
can be calculated from specific heat data and one vapour-pressure measure
ment. Examples are given for mercury, sodium, zinc, and hydrogen.-R. G. 

Expansion Measurements at Low Temperatures Obtained with a Double 
Mirror Dilatometer. G. Borelius and C. H. Johansson (Ann. Physik, l!J24, 
(4), 75, 23-36).-A new apparatus is de::mribed for measuring dilatation at 
low temps. and experimental results are reported for copper, zinc, and cad
mium. The expansion is measured by the rotation of a strip of brass, pro
vided with prisms at its ends, which is caused to bend by the elongating 
test-piece. The measurements obtained from copper of various degrees 
of purity differ from one another up to 4% and agree with previous deter
minations. Measurements upon zinc crystals and fine-grained cast zinc 
give values comparable to those obtained by Griineisen and Goens. The 
coeff. of expansion of cadmium proved to be variable with the time. Stored 
material gives a hysteresis loop.-G. S. 

On a Relation between Surface Tension and Density. D. B. Macleod 
(Trans. Faraday Soc., 1923, 19, 38-41).-Between 0° and 300° C. the following 
relation between the surface tension, y, and the densities of the liquid, P<" and 
the vapour, pr, holds good for mercury: y/(pl - pr)4 =a constant.-A. R. P. 

The Determination of Surface Tension from the Rise in Capillary 'futes. 
Samuel Sugden (./. Amer. Chem. Soc., 1925, 47, 60-64).-The mathematical 
work of Bashforth and Adams on the solution of the equation to a liquid 
surfacp of revolution about a vertical axis in equilibrium under the action 
of gravity a ncl surface tension forces is described, and its significance in 
connection with the methods of measuring surface tension discussed with 
special. reference to the authors' modification of the method of capillary 
nse.-H. G. 

Electrical Double Layer on the Surface of Solid and Liquid Bodies. 11.-
Surface Tension. ,J. Fraenkcl (J. Russ. Phys. Chem. Soc., 1918, 50, 5-20; 
B. C. Ab.,., 1924, [Al. ii., 528-529).-Since atoms consist of a positive nucleus 
s~1rro11nded by electrons, evPry solid or liquid substance may be con
sidered to be bounded bv an electrical doublP laycr. The thickness of 
this is Pqual to the diam. of the orbits of the cxtPrnai' electrons. The surface 
tension of fused mC'tals can be interpreted in terms of the electrostatic encri:!y 
of the double layer, whilst the radii of tlw atoms and the internal potentials 
of man~· nwtals ean be calculated from the eorrcspondincr valuPs of surface t . 0 
ens10n. The 1igures for internal potentials thus obtainccl vary from 2-6 v., 

~!iat f.o~ plati111.1m. bein.g 5 · 1 v., which fully agrct·s \\·ith the tig~m' ol~ta~nc(l 
o~n Ib tlwrnuomc effect. The nwtals can be arranged on tins ba:,ns m a 

s~rws whid1 is very much like the series of Yolta. The snrfacc tension of 
~hekctrie liquids e:;n be t.'xplained similarh·. Tlw internal pressure of liquids 
is dPtermined hy the normal foree with ~Yl1il'l1 the external don blc la vcr of 

YoL. xxx'1u. ·z 
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ele<!tricity attracts the internal one. Between the internal pressure and 
surface tension there is a relation which allows the magnitudes of the molecules 
to be calculated. 

Compressibility, Internal Pressure, and Atomic Magnitudes. Theodore 
,V. Richards (J. Amer. Chem. Soc., 1923, 45, 422-437).-An evaluation of 
the respective bulks of the elements in combination from the study of the 
compressibilities of the individual elements, and the contraction which occurs 
during combination.-R. G. 

The Connection between Rate of Diffusion, Viscosity, and External Pressure. 
Ernst Cohen and E. R. Bruins (Z. physikal. Chem., 1925, 114, 441-452).
By means of a new apparatus, which is described in detail, the relation 
between the viscosities of mercury at 1500 and at 1 atm. pressure was 
determined as l · 048. In a previous piece of work (Z. physikal. Chem., 
1924, 109, 422) the relation between the rate of diffusion of cadmium into 
mercury at 1 and 150 atm. was found to be l ·051, so that within the 
limits of experimental accuracy the product viscosity X rate of diffusion is 
independent of external pressure.-G. S. 

Diffusion in Metals in the Solid State. W. Geiss and J. A. M. van 
Liempt (Z. M etallkunde, 1924, 16, 317-318).-All the determinations of the 
diffusion coeff. of solid metals and metalloids into one another appear to have 
been carried out ·upon multi-crystalline material. The authors have taken 
the opportunity of investigating the diffusion of single crystals : tungsten 
and molybdenum, tungsten and iron, and tungsten and carbon. They 
conclude that diffusion, if present at all, is extraordinarily slight in solid metals 
with well-formed natural surfaces. In other words, the diffusion coeff. of 
the solid metals is, in the phys. sense, extremely small. In multi-crystalline 
recrystallized metal diffusion apparently proceeds from the surface with 
depths of penetration varying with the different metals. With powders 
the rate of diffusion is very great.-T. H. T. 

A Method for the Determination of the Specific Gravity of Liquid Iron 
and Other Metals of High Melting Point. C. Benedicks, D. W. Berlin, and 
G. Phragmen (Carnegie Schol. Mem., Iron Steel Inst., 1924, 13, 129-166).
The method consists in melting the metal in a LI-tube, the branches of which 
connect through tubes holding an inert gas with those of a similar tube con
taining mercury at room temp. A difference of pressure is established and 
the differences in level which occur are measured. (See also this J., 1924, 
32, 513.) Difficulties were encountered in the manufacture of refractory 
tubes for containing metals of high m.p. Eventually these were made with 
a thin wall of magnesia supported by a carbon framework. In order to 
determine the position of the metal meniscus, electrie contact needles of 
tungsten. protected at the ends with a thin film of a conducting mixture of 
magnesia, carborundum, and molasses, were used. Observations on metals 
of lower m.p.'s gave 6·95 for the sp. gr. of tin at 320° C.=~= 5, and 10·47 for 
the sp. 1-!f· of lead at 500° C.=~ 5.-J. C. C. 

A Method of Determining the Specific Gravity of Molten Iron and Other 
Difficultly Fused Metals. C. Benedicks, D. W. Berlin, and G. Phragmen 
JPrnk. Ann., 1924, 308-338).-See abstract above.-0. F. 

Weight-Mass Ratios: New Gravitational Experiments. C. F. Brush 
(Proc. Amer. Phil. Soc., 1923. 62, (3). 75-89 ; Sci. Abs .. 1924. [A]. 27, 131-
132).-Following the pendulum experiments of a previous paper (J .. 1924, 
32, 364) B. has now constructed pendulums with bobs of lead. alloy, and 
bismuth, the bobs being of the same shape, size, and weight (the latter equality 
attained by drilling holes). The lead bob was found faster than the alloy 
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b 1 in 150,000, and faster than bismuth by 1 in 170,000. The difference 
byt en the alloy and bismuth was too small for certain detection. An 
et~:lv different method was also tried, the falls of equal containers with 

en ~edts consisting of different metals being timed. Here lead was the 
~o~est in falling, then bismuth, zinc, tin, and aluminium. Eotvos, however, 
f~~nd the weig?t-mass ratios of brass, glass, antimony, and cork to differ 
by less than 1 m 20,000,000. 

Allotropy. A. Damiens (Bull. Soc. rhim. France, 1924, 35, 87-125).
A lecture revie,ving the present state of our knowledge of the allotropy of 
elements and compounds and discussing modern theories of the subject. 

-A.R.P. 
The Curves of the Periodic Law.-11. W. M. Thornton (Phil. Mag., 

1923 [ vi.J, 46, 442-448).-Minor fluctuations exhibited by the graph 
assodiated with the customary presentation of the periodic law, in which 
densities of the elements are plotted as ordinates against the respective 
atomic weights as abscissre, are discussed. The main features of the curve 
can be represented by a fundamental wave-form of varying period and 
amplitude : it denotes the periodicity of the configuration of the outer 
electrons in the atom under their own forces. Superposed on this funda
mental is a smaller wave of double the frequency, the amplitude and phase 
of which may be chosen by inspection. Phys. and chem. properties of the 
elements appear to depend as much on the minor periodicity as on the funda
mental. This is exhibited by a series of curves in which ordinates represent 
densities of the respective elements and abscissre represent the projection 
of the major harmonic component curve on the vertical axes. Properties 
of the elements-density, radioactivity, stability, contraction, expansion, 
and ductility-are discussed in connection with these curves.-J. S. G. T. 

The Briquetting and Fritting of Metallic Oxides and the Power of Ad
hesion between Oxide Surfaces. F. Sauerwald and G. Elsner (Z. Elektro
chem., 1925, 31, 15-18).-Attempts have been made to determine the altera
tion in sintering effects and adhesive power of various oxides with increase 
in temp. It is found that the adhesion between the particles of a synthetically 
produced body of oxide particles (i.e. by sintering) is raised with increase in 
temp., but the magnitude of this force is much smaller than in the case of 
bodies produced from metallic powders.-W. A. C. N. 

The Power of Adhesion between Metallic Surfaces. :F. Sauerwald and 
E. Jaenichen (Z. Elektrochem., 1925, 31, 18-24).-The influences of temp., 
pressure, and long annealing on the solidity and density of solids made by 
compressing metallic powders have been considered. Adhesive power in
creases with temp. up to the m.p., and where there is a decrease the effect 
can be explained by the superimposing of crystallization proccssl's. The 
degre~ of increase in solidity depends not only on the amount of pressure 
used m forming a body from powder, but also on the fineness of the material 
u.sed, and accordingly the effect of temp. is influenced by the same considera
tion. No special features were observed when studying material made up 
~rom two pure metals. Diffusion does not play any great part in the strength 
mcrease. The adhesive power of graphited surfaces and of carbides is weak. 
As a .general conclusion, it is stated that for the phenomena of increased 
~dhes1on to occur the number of surfaces in conjunction with one another 
18 determinatin\ but for crystallizations this is not essential.-\V. ~.\. C. N. 

Sound Produced by Electrically Heated Metallic Filaments. E. Ludin 
~4rch. Sci. phys. nat., 1922, [v.J, 4, 383-385).-A bare metallic wire heated 
Yan a.c. emits a note, the frequency of which is double that of the a.c. At 
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the same tinH' along with this note harmonics are also set up. The funda
mental note is not affected by the nature, length. cross-section, tension, or 
din m. of the win'. The intensity of the note depends on these factors and 
also on the eurrcnt intensity. The phenomenon has been observed with 
aluminium, cop1)('r, platinum, brass, Constantan, Nichrome, and iron \Vlres. 
The cffret is most marked with iron wires. The r<'maincler of the paper 
deals with the reasons for the setting up of the note.-J. F. 8. 

A Method of Drawing Metallic Filaments and a Discussion of Their 
Properties and Uses. G. F. Taylor (Phys. Rev., 1!12-t-. [ii.]. 23, 6;35-660).
Filaments of diam. 10-;, cm. or even less arc made by drawing out under a 
casing of gla8s or quartz.. Lead, antimony, bismuth. gold. silver, copper, 
iron. tin, thallium, cadmium, cobalt, gallium, and indium have been made 
into filaments in this manner. A glass tube is filled with the metal, placed 
in a heated copper cylinder or a flame, and drawn out as fine aH deHired. The 
glass selected must soften at a temp. between the m.p. and the b.p. of the 
metal used, ancl must not react chemically with the metal at the temps. used. 
Filaments of constant thicknPss or having a taper can bC' produced. ~uita.ble 
kirnlH of glass for the different metals arc given. Wires drawn in glas;,; have 
brilliant reflecting surfaces, and arc visible when aH small as 0·0001 cm. in 
di:un. They fioat in air and no means have been found for weighing them. 
Bismuth and antimony arc pliable in the form of wire; antimony wire 
O·OO:~ cm. in diam. may be bent repeatedly, is highly Plastic, and has a tensile 
strength of 1800-2200 kg. per sq. cm. Bismuth wire is soft ancl less elastic, 
but in the smaller sizes is t:trong and will stand indefinite bending. There is 
no limit to the smallness of filaments which can be produced. The temp. 
coeffs. of resistance were not found to differ markedly from those of the metals 
in bulk. The filaments have been used for resistance pyrometers, thermo
couples, ga,lv1inomcter suspensions, and hair lines for the eye-pieces of micro
;,;cop:'H. Their use in micropiles, bolometers, and the moving coil of both 
direct and a.c. galvanometers is suggested. Cond11cting quartz threads 
were ma,de by drawing down a tube with a silver core. The glass envelope 
may be removed with HF or left to serve as insula.tion.-R. G. 

Notes on Alloy Metals Used in Alloy Steels. Julius L. F. Vogel (Chem.. a,nd 
Ind. (J. Soc. Chem. Ind.), 1924. 43, 365-369T).-A discussion of the metals 
which arc alloyed with steel for special purposes, and a comparison of them 
with other metals which have a deleterious action on the steel when present 
in excessive quantities. The elements employed in special steel manufacture 
arc titanium, zirconium, carbon, silicon, vanadium, chromium, molybdenum, 
tungsten. uranium, nrnnganesc. coba.lt. and nickel. These metals for the most 
part form exccedin!.!;lv hard carbides in the steel. which are uniformly distributed 
throu~h the nrntrix. of the f'teel. Aluminium is also used. b11t: rather as a 
rea.~t'nt for removing oxygen than for any other p11rpose. The elements 
whil'i1 have a. had effect on the steel arc eoppcr, tin. ::mtimony. bismuth, 
phosphorns. nrscnic, and sulphur. The only common factor about the useful 
alloy metals is their high m. p .. manganese being the onl~~ one which melts 
substantially lowl'r than iron. The uses and amounts of eaeh metal 
permi;,;sible in each case arr' diseussl'd.--.J. F. N. 

Equilibria between Metals and Fused Salts. Hit· hanl Lorenz (Amer. 
Hlrclrothcm. Sot. (A<lvam·l' < 'opy). 1925, .\pril. :!-t-:l :!tiH).----ln the past L. 
has inn'stfo:ah·ll a lar~<' 11t1111lwr of fused l'iedrold<·s. The behaviour of 
tht'Sl~ differ~ marked!,,- 'in a numlH'r of respeds fro1;1 the lwha ,-iour of dilute 
aqtH'O'.JS solutions. ~t·kdin~ two of the more si111ple equililJria. namely 
Ctl -+- Phl'I~ :·· l\H'I~ + l'b arnl l\l -;-Tl~C'l~ -:: l\l('I~ +:!TI, he discus::>es 
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at length the reactions taking place. and then proceeds to record tlw effect 
of a dilutent to ( 1) the salt phase and (2) the metal phmw. He:;.:ults obtained 
depend very rnm:,Jt upon whethf'r .or not tl~f' (lilut~'nt is a strictly indifferent 
salt or metal. 'I lw results are discussed m detail. awl tlic most probabh• 
explanation presented. The law of mass action. "·hich holds rigidly for 
dilute solutions aml ideal gases. does not apply to fusC'd electrolytes. How
ever. L. develops a modified equation for the law of mass action, which docs 
apply to condensed systems, and points out, i1:1 conclusion, that numerons 
iiffcstiµatiom; arc now under way to su bstantrnte further tlw new theory 
of condensecl system presented. 

Some Metallic Couples Decomposing Water at the Ordinary Temperature. 
E. i-;. Hedges and .J. E. l\Iyen; (.!. Chen1. Sor., Hi:2G. 127, 4!l5-4!J6).-0ne 
sq. cm. of magnesium sheet, cleaned with hydrochloric ncid. was put into 
5 c.c. of 2% a,imnonium chloride solution containing a little•of the chloride 
of the metal to be reduced. After vigorous action had ceased, the couple was 
washed and placed in 100 c.c. water. The magnesium-copper couple obtained 
when the solution (5 c.c.) contained O· 2% cupric chloride >vas very active. 
but the most active couples were obtained when 0 · 2% of crystallized nickel 
chloride, 0ferrous sulphate, or cobaltous chloride was used. The deposits 
on the magnesium were Jinely divided and adhered firmly. ThC' couples 
decomposed water vigorously for a few minutes, and then steadily for 
several hours.-E. H. T. 

Catalytic Action of Metals on Mineral Oils. H. Rtagcr and .T. P. Bohnen
blust (B11ll. 8rl11ceiz. Electroterhn. Ver., 1924, r!lJ: Chem .. Zentr., HJ24-, 95, II .. 
1420-1421 ).-Copper, brass, and rheotan when kept in transfornwr oil at 
112° for s8me days cause the oil to become acid and muddy, whilst some 
corrosion of the metals occurs; aluminium. nickel. iron, :md zinc arc little 
affected under these conditions, but lead, although not inducing acidity, 
combines with the acids already present in the oil and is somewhat seriously 
corroded.-A. R. P. 

The Reduction of Metals from their Salts by Means of Other Metals in 
Liquid Ammonia Solution. Charles A. J(raus and Herman F. Kurtz (J. 
Amer. Chem. Sac, 1925, 47, 4:3-60).-Thc ionization of the alkali metals in 
liquid ammonia and the reduction of other metals from their salts is discussed. 
Data are given regarding the reduction of salts of nwreury. cadmium. zinc. 
tin. lead, antimonv. bismuth, thallium, and silver hv means of sodium. All 
except silver form ~ompounds with sodium. The nwtals silYer. zinC', mercury, 
lf'ad, and tin similarly yield compounds with ealcium.-H. G. 

Further Experiments on the Periodic Dissolution of Metals. K fi. Hedges 
and .J. E. l\fy<'rs (J. Chem .. Soc.. 192fi. 127, 4-1-5-44!1. «f . .!.. 1!)24. 
31, 406..1.)-Perioclic reactions of maµ1wsium with acetic. rnlphmie. nitric, 
and orthophosphoric acids h:ffe been studied. To obtain regular wan•
formation when nwtals are used as activators. a uniform surfa('e is the first 
essential. This is produced b~· ehemical or elf'etrolytic deposition. \Vith 
the Iatt<>r. the freqrn'nC',,. of tlw waves increases ·with deereasi11g amounts 
of the aeti\·ator. Aetivitv is associated \\·ith a elose-urain or amorphous 
struetnrt'.-E. H. T. · · 

Introduction to the Study of Metallic Cementation. H. \Yeiss (Rll'. 
JI r:t •• ~DU, 21, l ~--J. l).-;\ nry ddailrd description is givf'n of researchf's 
mad0 m eonnedion with mf'tallic cementntion in tlw case of tlw non-ferrous 
n_wtals. covering an extensin• sf'ries of experiments under normal comli
t1?118 and i11 1w·1u1 with copper-zinc. eop1wr-tin. eopper-al11mi11i11m. eopper
Illekel, copper-iron, sifrer-a nti mony. sil H'r-t in. siln'r-gold. The work is 
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accompanied by descriptions and illustrations of the apparatus used, by tables 
and by numerous micrographs showing interpenetration at surfaces of contact. 
The necessity is emphasized of studying ( 1) the realization of good contact 
between the metals or alloys; (2) the rate of penetration of one metal into 
the other and its variation with temp.; (3) the variation of concentration 
in solid solutions (by X-ray analysis and by chemical analysis). To obtain 
rapid interpenetration, heating to sufficiently high temps. is necessary. 
The 11rticle is very lengthy and detailed.-F. ,J. 

Sulphurizing and Desulphurizing of Metals by Basic Slags and Fluxes. 
B. Bogitch (Trans. Faraday Soc., 1924, 20, 139-142).-Calcium sulphide 
is the usual product obtained in desulphurizing metals with fluxes, and the 
efficiency of the process depends on the amount of this constituent which the 
sing will dissolve. The silicate CaO, Al20 3 , 2 Si02 will dissolve cupric sulphide 
equiv1Llent to l · 7% sulphur only, but by addition of an equal wt. of fluorspar 
the viscosity is reduced and cupric sulphide equivalent to 22% sulphur is 
dissolved, forming an almost solid slag between 1500° and 1600° C. The 
absorption of sulphur by the flux in desulphurizing nickel or copper may 
be as much as 2000 times as great as that remaining in the metal, but less 
than f>OO times as great for manganese. Nickel and cobalt agglomerates 
are not desulphurized by heating with carbon alone, but a small amount 
of sulphur is removed and the quality of the metal considerably improved 
by melting with carbon and a metallic carbonate.-A. R. P. 

Sulphurization and Desulphurization of Metals by Scorire or Basic Slags. 
B. Bogitch (Rev. Met., 1924, 21, 682-685).-The results of experiments for 
the removn,l of sulphur from copper, nickel, iron, and manganese are described: 
0· 100 grm. of the metal was melted in a graphite crucible, and raised to 
1500-1600° C., the desulphurizing agent (lime, basic slag or lime and fluor
spar) added, the whole well stirred with a carbon rod, and at the end of a given 
time the metal poured and the slag collected. A table of results shows a 
considerable reduction in the content of sulphur. Experiments were also made 
with nickel and cobalt oxides by reduction and desulphurization in the solid 
state. The oxides were moulded into cubes in the usual way, and those in 
which calcium carbonate was added in addition to the carbonaceous paste 
showed a distinct reduction in the sulphur originally present in. the oxides. 
The matting of sulphide ores for the concentration of the metals is discussed, 
and some laboratory experiments thereon described.-F .. J. 

Concerning the Affinity of the Metals to Sulphur. Karl Jellinek and 
Joseph Zykowski (Z. anorg. Chem., 1925, 142, 1-53).-The affinities of the 
metal sulphides (Ag2S, Cu2S, SnS, PbS, Sb2S3 , Bi2S3 , MnS, FeS, and the 
cobalt and nickel sulphides richest in metal) are calculated by means of the 
equation of reduction with hydrogen and the heats of dissociation. At 
the lower temps. the affinities are in line with the potential series.-G. S. 

The Reactions between Mercuric Cyanide and Certain Metals in Liquid 
Ammonia. F. W. Bergstrom (J. Amer. Chem. Soc., 1924, 46, 1559-1568).
Aluminium reacts with the formation of two liquid phases, one a double 
cyanide of aluminium and mercury. Excess of aluminium leads to the forma
tion of a solution of aluminium cvanide. Solutions of aluminium cyanide 
in liquid ammonia exhibit a transition temp. between 0° and - 33° C., ~imilar 
to that shown by sodium sulphate in water. .Mercuric c>·anidc reacts with 
manganese more slow!>· than with aluminium. "\Yith iron 1:J1e products 
formed arc insolublo in ammonia and of ind(•tinite composition. vVith 
m:1g1wsinm a s1mringly solnblc magnesium cyanide is produced. Zinc and 
tin react n~adily.-H. U. 
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Formation of Colloid Solutions by Electrical Pulverization in the High 
Frequency Alternating Current Arc. Elmer 0. Kraemer and The. Svedberg 
(.f. Amer. Chem. Soc .. . 1924. 46, 1980-1991).-:--In the p~lverizin~ of metallic 
electrodes in an electrw arc for the preparation of collo1d solut10ns, the use 
of a hicrh-frequency current has distinct advantages. In the investigation, 
a Iow-,·~ltage type of Tesla coil was used as a source of damped high-frequency 
oscillations for the pulverizing of cadmium into various liquids. The possible 
causes underlying the behaviours of different circu!ts are discussed.-R. G. 

Researches Made at the Laboratoire Central d'Electricite on the Properties 
of Aluminium. -- Jouaust (Bull. Soc. fram;. Elect., rn2:1, [ 4]. 3, 663-669).-
0wing t~ the high values for the elect. resistance of pure aluminium which 
were obtained in I !l 17, further tests were made on aluminiums of 1''reneh and 
American origins. The results show that the 1917 valuei'l were too high. 
As a result of the work and comparing the values obtained with those found 
by the Xational Physical Laboratory for 1'~nglish aluminium, it is concluded 
that the n•sistivity at 20° C. p20 can be regarded as 2 · 820 microhms per cm. 
cube. The mean value of the temp. coeff. a was found to be 0·01147, with 
0·0112;) and 0·01165 as extreme values, as compared with the National 
PJn-sil':tl .Labor.:ttorv mean value of 0·01139. The results of mech. tests 
nu{de on the a.luminiums used are also given.-J. C. C. 
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II.~PROPERTIES OF ALLOYS. 

[~c>e also" Corrosion, Erosion, and Protection of l\letals and Alloys." p. 31li; 
" ~trncture of l\Ietals and Alloys," p. 380 ; ",Joining of l\Ietals and Alloys," 
p. iiOti; '' \\'orking of Metals an<l Alloys," p. fllfl.] 

For keys of abbreviations used, see pp. 28!) and 2n:L 

ALUMINIUM ALLOYS. 
Aluminium, Its Occurrence, Alloys, and Uses. E. A. Pariser (Aluminium, 

1924, 6, (5/6), 1-10).-A summary of a course of four lectures describing 
the occurrence, metallurgy, and properties of aluminium, together with an 
account of its most important alloys.-A. R. P. 

Aluminium Alloys of Great Strength. Anon. (Aluminium, 1924, 6, (14), 
5).-Aluminium alloys of great tensile strength contain 2 to 8% copper 
and I to 4% iron, preferably 1·75 to 2·75% iron and 3·5 to 4·5% copper. 
The sand-cast alloy containing 2% iron and 3 · 7% copper has a tensile strength 
of 19 kg. per sq. mm. and an elongation of .5%. After rolling and drawing 
a tensile strength of 38 kg. per sq. mm. may be obtained. Still better alloys 
may be produced by adding further from 1 to 2% of manganese, nickel, or 
titanium, and subjecting the metal to suitable heat-treatment.-A. R. P. 

Aluminium Alloys. Anon. (Amer. Machinist (Eur. Edn.), 1922, 56, 
740-742).-Increased tensile strength and hardness, reduction in shrinkage, 
decrease in elongation and ductility result from alloying other metals with 
aluminium. Copper alloys cast well and give little trouble in "drawing" 
(shrinkage). Zinc gives fluidity, the castings being sharp and sound, but 
more liable to "draw" than the copper alloys, and they are sensitive 
to high temperatures. Zinc-copper-aluminium and magnesium-aluminium 
allovs are also discussed.-F. J. 

New Alloys of Aluminium. Anon. (Bull. tech. Suisse Romande, 1924, 
152-154).-A description of the properties and characteristics of Duralumin, 
and of a light alloy patented by the Aluminium Company of America, and 
containing 3 · 7CJ~i copper and the remainder aluminium. This alloy in the 
cast state is relatively soft, but can be hardened by suitable heat-treatment. 
It does not. however, show the age-hardening characteristic of Duralumin, 
and difficulties in working the alloy some time after casting are thus avoided. 

-W. H.-R. 
Study Aluminium Hard Spots. A. J. Lvon (Foundry, 1924, 52, 396-

397).-An investi).mtion into the nature of the'hard spots found in aluminium 
alloy castings is described. Examination of several hard spots isolated from 
thc> pistons of aeroplane engines suggested that they consisted largely of 
oxides of iron, introduced from the copper-iron-aluminium '' harde1:er '' or 
from the iron stirring-rods and melting-pots. The identity of the inclusions 
was not revealed by passing air through an iron pipc> into the nwtal and 
examining the microstructures of the alloys thus obtaiiwcl. The effrct of 
this treatnwnt on the meC'h. properties was 1wgligible, hut the castings thus 
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ducecl were sounder than those from metal melted in the ordinary way 
pr~ had an increased iron content.-F . . J. 
an Light Alloys of Aluminium. \Y. Rosenhain and S. L. Arehlrntt (Jlet. 
Ind. (Lori(/.). 1\124. 25, 3-7, 27-30, 44).-A paper read before the Empire 
":\linin" and )letallurgical Congress, London, 1!124.-.J. C. C. 
~ Li:ht Alloys of High Strength Without Magnesium. A. Portevin and 
F. Le Chatelier (Aeronautique, 1923, 5, 427).-Abstract from Compt. rend., 
1923, 177, 311-313. (J., Hl24, 31, 527-528.)-J. c. c. 

on the Measurement of the Coefficients of Thermal Expansion for Alu
minium Alloys and the Alloys of Nickel-Iron and Cobalt-Iron. Kotaro 
Honda and Yosilrndn Okubo (Sci. Rep. Tohoku Imp. Univ., 1924, [i.], 13, 
101-100).-In English. The mean eoeff. of expansion of a number of 
aluminium, nickel, iron, an<l cobalt alloys have been determined for various 
compositions and temps. In the case of the iron-cobalt alloy the coefficient 
of expansion of iron decreases slightly with the addition of cobalt, and reaches 
an inconspicuous minimum at 48% cobalt, after which it increases with 
increasing percentage of cobalt.-J. F. S. 

Thermal Expansion of Aluminium and Various Important Aluminium Alloys. 
See p. 295 (Metals). 

The Influence of Cadmium upon the Mechanical Properties of Aluminium. 
N. F. Budgen (.Met. Ind. (Land.), 1924, 25, 145-147, 172-174).-It was found 
that the addition of cadmium to aluminium in quantities up to 10% has no 
appreciable effect on the tensile strength, and slightly diminishes the hardness 
and flexibility. Alloys containing more than 10% cadmium exhibit marked 
segregation. The addition of cadmium has no effect on the properties of 
"burnt" aluminium, in spite of its powerful action as a reducer.-J. C. C. 

The Thermal Treatment of Light Alloys of Aluminium with Copper. 
A. Portevin and F. Le Chatelier (Rev. Met., 1924, 21, 233-246).-The results 
obtained by other workers concerning the effects of heat-treatment and ageing 
on the properties of light aluminium alloys are discussed. The change in 
properties over those of the cast and worked allovs is said to be due to the 
variations in the solubilities of Mg2Si and Al2Cu ii{ solid aluminium. Among 
the workers quoted are Rosenhain, Guillet, Hanson, Gayler, \Valtenberg, and 
Scott. The properties of Duralumin are described, but the authors' tests 
are made with alloys free from magnesium, the changes in properties being 
brought about by the presence of the compound Al2Cu. The tests were made 
upon plates and bars of the alloys and the ageing was carried on at temps. 
from 20° C. up to 150° C., and for times varying up to 300 hrs. The lower 
t~1e. te1~1p. the longer the time to bring about the change caused by the pre
~·1p1tahon of the compound Al2Cu from the solid solution. The conclusion 
~8 r~ached that magnesium is not indispensable in these light alloys, but that 
it sunplifies the ageing process which goes on at the ordinary temps. On 
~he at.her hand, the absence of magnesium facilitates the production of ingots 
m winch it is difficult to ensure a given content of that metal. Also alloys 
frep from maQ:iwsium can be more readilv worked, and parts of thP same 
.. melt, .. can h71vc different mech. propertie; conferred upon thPm by varying 
tlw agemg conditions. The article is well illustrated bv dial!rams, and a 
bibliography of the subject is added.-F. J. . ' 

The Aludur Alloys as Workshop Materials. K. Hallmann (Jlaschi11e11bau, 
1D24, 3, 1084-1085).-Thc treatment and the properties of certain heat
trPat~d aluminium alloys (Aludur1 arc reportPd without more detail of the 
chemieal composition. Tlw hcat-treatmPnt consists in quenching from 
f>OO-fi;i()" <1. and tPmp<>rinl! at temp8. up to HiO' C. ~trcngths obtained are 
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from 25 ku. per sq. mm. with an elongation of 30-25% to 50-60 kg. per 
sq. mm. with .5·;)-3·5° 0 elongation.-G-. ~. 

Scleron Alloys. 0. Hrnleaux (Z. Jletallk11nde, Hl24, 16, 4-36-4:li).
The ~c:kron alloys, the product of many years· work by the research depart
ment of the .Jietallbank ('o., have been protected by patents and are now 
manufa<:turecl by the Heddernheimer Copper \Yorks. The composition 
varies according to the intended use, as does also the method of working and 
heat-treatment. As well as the metals already well known in the many 
possible alloys of aluminium (copper, nickel, zinc, manganese, silicon), the 
ran• alkali metal lithium plays a decisive part in certain of the Scleron alloys. 
Tlw sum of tlw (•omponents added, to the minimum of 86% aluminium, 
nen·r a mounts to less than r;~;). The influence of lithium may be compared 
to that of magnesium in Uuralurnin, but the hardening is not solely con
m~etccl with this alkali metal. The m.p. of Scleron is at least 600° C. Like 
en·ry aluminium alloy hardened by lwat-treatment, Scleron should not be 
heated in service above 200° C., or the strength will diminish 50%. The 
sp. gr. of the two main alloys arc 2 · 95-3 · 0 and 2 · 8 ; breaking strength 
40 and 36 kg. per sq. mm.; elongation% 10 and 20; elastic limit 20 and 10 
kg. per sq. mm.; hardness 100-120 and 90-110; depth of Erichsen test 
with 1 mm. sheet, 5 mm. and 7 mm. Seleron I. is distinguished from oth'er 
aluminium alloys hy its rdatively high elastic limit; is suitable for general 
machine constrnction; forges and machines well. Sc:ll'ron JI. has great 
ductility, iH especially suited for sheets, and will be used in aircraft con
struction. A photograph is reproduced of small partR and connecting rods 
made as pressings and stampings from this alloy. An early report of experi
ments with Rcleron iH promisecl.-T. H. T. 

Lautal. \T. Fuss (Z. Jletallbmrle, IH24, 16, 343).-Lautal i:-; an alloy 
containin.u: not less than !);Jt>;> aluminium, the remainder being copper, silicon, 
and the mmal trace of iron. It may be strengthened by a combination of 
cold-work and heat-trcatnwnt. Tensile strength :38-4:3 kg. per sq. mm., 
with an elongation of 18-2:3% ; may he worked up to (}() kg. per sq. nun., 
with 4°1<) elongation; the yil·lcl point of the nornml matNial being 30-3:3 kg. 
per sq. mm. The modulus of elasticity amounts to G00,000-700,000, accord
ing to trl'a tmcnt. Hanhwss, a bout !l2 Brin ell normally, may be increased 
by subsequent treatnwnt. Rp. gr. 2 · 7 to 2 · 8. After heat-treatment no 
age-hardening occurs, and the alloy can be repeatedly heat-treated without 
variation in the results produced. It is daimed to be l'asily worked, forged, 
and drawn, and 1'o possess great re>sistance to sea \Vater and other corrosive 
inftupnces.-T. H. T. 

Duralumin, Its Composition and Treatment. S. H. Phillips (Amer. 
Nachi11ist (Enr. Edn.) l!l24, 61, :371, 374-).-The composition and methods 
of alloying and casting Duralumin are described, the importance of accurate 
temp. ('Olltrol of metal and moulds lwing cmphasizl'u. Ingots can be rolled 
directly as cast. without pre-heating. Tlw temp. of rolling, severity of 
" pin(' hes," annealing details, and he>a t-tn•a tmcnt arc discussed. The 
methofl of straightening bu('kled sheets as the~· come from the rolls is to pull 
them in a h~·draulic stretching machine>. The mech. propcrtil•s, costs, and types 
of hot-forgings are disl'ussed, and it is suggested that probably the largest 
field for suc:h artick•s is in the manufacture of connecting-rods for automotive 
enuines. Duralumin sand-castinu:s are distinctlv inferior to castings of 

I:'." ' • '-

high-gradl' aluminium allo~·:-;, the elongation, being practically nil. Protective 
varni:-;Ju•s and the excl'llent rl'sistance to corrosion of D11ral11min en•n when 
unYarnislwd nrc discussed. Nearly l'Yery case of corrosion so far experil'nccd 
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in actual practice has been traced to incorrect heat-treatment (e.g. too slow 
a rate of cooling) or to cold-working after heat-treatment. The machining 
~nd anti-frictional properties are shown to be very satisfactory.-F. ,J. 
' Tests on Riveted Joints in Sheet Duralumin. H. :F. Rettew and C. 
Thumin (Flight, Hl24, 15, 235-236).-Extracts from U.S. Sat. Advi8. Cttee. 
for Aeronautics Tech. Sates, 165, 1923, 7 pp. It was found that crushing 
and shear strengths of riveted joints are nearly double the values which would 
be expected. This is apparently due to friction and reinforcement by the 
rivet head. For the tensile tests a special form of specimen was used. 
Notches wC'fe cut in the encl to recdve plugs fitted into the jaws of the testing 
rnachine.-J. C. C. 

The New Aluminium-Silicon Alloys. Junius D. Edwards and Robert 
R. Archer (Chem. Jl1 et. JiJny., 1924, 31, 504-f>U8).-Some expNimcntal results 
are presented and a theory of the mechanism of the process wlwrPby silicon
aluminium a1loyH are beneficially modified by treatment with metallic sodium 
or sodium fluoride flux. Thermal analysis shows that the freezing-point 
of the eutectic is depressed by the treatment, likewise that of the excess 
silicon in hyper-eutectic alloys, but not that of excess aluminium in hypo
cutectic alloys. The fact that the m.p. of the eutectic is not lowered dis
proves the theory of the formation of a ternary eutectic. It is suggested 
that a metastable condition is produced by undcrcooling in the presence of 
the modifying agent, which allows a higher concentration of silicon to be 
reached in the molten aJloy by the time it solidifies as an undercooled eutectic. 
The silicon partieles are highly dispersed in a "shower formation" as the 
rPsult of the very rapid crystallization proceeding from many cPntres. 
Particles of inHolublc sodium suspended in the liquid alloy obstruct growth 
of the crystal grains and interfere with the migration of silicon and aluminium 
atoms towardH pre-existing nuclei. According to another point of view, the 
crystallization of silicon is suppressed by adsorption of the alkali metal, the 
adsorption affinity of silicon for sodium being greater than that of aluminium. 
Thus the soclium acts as a protective colloid, inhibiting the growth of the 
f'ilicon nuclei. The article is illustrated with photomicrographs.-F. ,J. 

Behaviour of the Aluminium-Zinc Alloys. 0. Bauer and \Y. HPidenhain 
(Z. Netallk1mde, 1H24, 16, 221-228).-An endeavour to discover by means 
of phys. tests whether the newer equilibrium diagram, for the aluminium
zinc alloys, a8 worked out by Hanson and Gayler, is nearer the truth than 
the older diagram. The authors made alloys from very pure commPrcial 
aluminium and practically chemically pure zinc and endeaxoured (1) to 
dl'termine tlw total shrinkage ; (2) to determine the tendency of the alloys 
to form C<ffitil's; (3) to fix the limits within which these alloys are pl'rish
~ble; (-1) to tl>st their shock brittleness, and (5) to obserYe their behaYiour 
lll resped to the attack of acids, alkalies, and common salt solution. Bv 
i11s(•rting cit llC'r a dried sancl mould or an iron mould in the shrinkage te~t 
apparatu:,;. Rand and chill castings were produced as desired. Lt was~ found 
that the chill castings in all cases shrank more than those sand cast. 
The curves obtained ~re reproduced. There is an unmistnka ble connection 
?etwee.n the total Hhrinkage ancl the tendency to produce cavities. and this 
18 particularlv notieeable in the chill castings. Zinc and the zinc-rich alloys 
were strong!~· attacked bv dilute hvdrocl;loric acid and by common s1~lt 
solution: dilutt> nlkalies attacked onlv wt>aklv. Tlw revcrs~ order of solu
~ility . was shown b~, aluminium a~d ah11;1inium-rich alloys. _.\ distinct 

encl lll the solubility curve occurs at the perct>ntagt> corrt>sponcling to thC' 
chem. compound "\l~Zn3 • Tlw curves obtained for total shrinkage, shock 
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fitrength, and solubility in acids readily correspond to the dia_grams due to 
Rofienhain and Archhutt. and Bauer and Yogel; they do not ::io readily fit 
in \Yith the new diagram of Han:-;on and {;ayler. The author:-; <'onclucle that 
they art> justifiC'd in maintaining that the older diagram of Ball(·!' and Vogel 
ai-.; t·ompletecl by :-lander and l\lcissner is correct ; their experiments have 
produced 110 data in support of the modifications proposed by Hanson and 
Gayler. All allo~·s in this series with aluminium contents between 0 · 75%-
8:3% are unsuitable for die-casting on account of the volume changes con
nected with the separation of the compound Al 2Zna.-T. H. T. 

Constancy of Volume of the Aluminium-Zinc Alloys. 0. Bauer and 
W. Hcidenhain (11Iitt. _Material, l!J24:, 42, 11-13).-Cast bars of aluminium
zinc alloys, containing from 0·75 to 83% of aluminium, which have been. 
annealed for a long period at 230° and then quenched in ice-cold water, 
gradually increase in length. The breakdown of the compound Al2Zn3 
in the two end solid solutions is regarded as the canse.-G. S. 

Impact Strength of the Aluminium-Zinc Alloys. 0. Bauer and W. 
Heidenhain (-Mitt. 1"}f aterial, 1924, 42, 36-38).-Notched-bar shock tests 
upon sand- and chill-cast bars of aluminium-zinc alloys gave a max. in the 
work of impact corresponding to a composition Al2Zn3 and minima at the 
eutectic with 5% aluminium, and at an alloy with SO<];l aluminium. Even 
after annealing at 230~ C. chill castings have a lower notch toughness than 
sand castings.-G. S. -

ANTIMONY ALLOYS. 
Compressibility of Tin-Antimony-Lead Alloys. See p. 362. 

BARIUM ALLOYS. 
Barium Amalgam Electrodes. Seep. 357. 
On the Equilibrium in the Molten Condition between Lithium, Barium, and 

their Chlorides. See p. 356. 

BISMUTH ALLOYS. 
The Electrolysis of Molten Amalgams of Bismuth. See p. 3G7. 

CADMIUM ALLOYS. 
The Influence of Cadmium upon the Mechanical Properties of Aluminium. 

Seo p. :3-t-5. 
Dependence upon Temperature of the Electrical Potential of Cadmium 

Amalgams. ~cc p. 3;)7. 

CHROMIUM ALLOYS. 
Alloys in the Ternary System Iron-Chromium-Carbon. Charles R. Austin 

(.J. Iron Steel ]11.-;f .. Hl2:3. 108, 2;~;)-202).-Previous work on the system 
is briefly roviewL•(l. and an acc·otmt is gin•n of a pyrometric and micrographic 
examination of that portion of tlw liquiclus lying from 0 to ;i0° 0 of chromium 
with varying carbon content up to about 7° 0 .-J. C. ( '. 

Behaviour of Gold to Chromium. See p. 354. 
Magnetization of Nickel-Chrome beyond the Curie Point. flee p. 359. 
The Magnetization of Electrolytic Nickel-Chromium Alloys. See p. :359. 
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COBALT ALLOYS. 

On the Measurement of the Coefficients of Thermal Expansion for Cobalt-
Iron Alloys.-See p. :345. . 

Stellite and Stellite-Like Alloys. Recent Useful Alloys of the Iron-Group 
Metals. E. H. Schulz (Z. Metallkunde, 1924, 16, :l:n-:l4:l).-S. reviews 
the promising possibilities of kL .comparatively. new branch of metallurgy. 
Manv alloys have recently been mtrodnced which somewhat resemble the 
hiahlv alloyed steels, but contain, in spite of their high m. p., so little iron 
as"' to. exclu~lc them, strictly speaking, from the steel grotip. They lie between 
ferrous and non-ferrous mctallur)!y, and have been subjected to little scientific 
examination. Experiments with Honda's K. S. magnet steel showed it to 
behave like a steel whose pearlit.e point had been raised to 860° C., but definite 
hardening occurred on quenching below 900° C. The structures of the 
quenched specimens were studied, and photomicrographs arc reproduced to 
show these as cast, forged, and quenched from 760°, fl00°, 960°, and 1050° C. 
Magnetization curves of K.S. a.nd tungsten magnet steels arc compared, 
mention being made of the American Permalloy (80°/0 nickel, 20°/ci iron, and 
only minute traces of impurity), whose initial permeability is 30 times greater 
than that of soft iron. A second group of alloys considered are those highly 
resistant to chem. attack; Kayscr's triangular diagram being reproduced to 
show which nickel-chromium-iron alloys have proved most successful in this 
respect. The addition of such other heavy metals as cobalt, tungsten, and 
molybdenum has also provided highly resistant alloys better known, however, 
on account of their mech. properties under the name of Stellitc. The 
:-ltellitcs, introduced firstly in America, have recently been studied in German 
research departments with a. view to the production of equally hard, but less 
brittle, alloys. One alloy-cobalt, 38 ; chromium, 30 ; tungsten, 16 ; nickel, 
10; molybdenum, 4; and carbon, 2 · fi 0/ 0 -has been named Akrit. Especial 
care i:,; observed in its deoxidation, and a suitable melting technique has been 
developed. \Vhen tested as a cutting tool it has proved much superior to 
high-speed steel. (See also abstract helow.)-T. H. T. 

Stellite and Stellite-like Alloys. Experiences with Akrit. C. \Y. Drescher 
(Z. Metallknnde, 1924, 16, 382-~90k-In amplification of the lecture given 
by Schulz (abstract above), a report is here given of experiences gained in the 
~icmcns-Schucket works with Akrit. This is the name given to a series 
of iron-frpc alloys of cobalt, regarded as synthetic Stcllites, which have 
P.ro\~Pcl supPrior to high-speed steels for cC'rtain purposes, notably for the 
tippmg of lathe tools. Aetual figures arp giYen and thP results illustrated 
d.wgrammatically, which were obtained from standardized machining opcra
hom; upon hard and normal cast irons and ~iPmcn:,;-1\Tartin steel when using 
carbo1~ steel, high-speed steel, foreign ~tcllitcs, and Akrit. From these 
extens.JYe Pxperiments it is concl11ded that with suit a blc operation the new 
lllat~nal permits of an economical cutting speed 60-100~ ~1 higher than that 
poss1~k with high-sp<>ed steels: a rPsult now confirmed by several ~-cars of 
practical cxiwrience in the "·orks. Tlw alloy iR preparc(l hy caRting into 
bars of the clC':odrcd ,.;JrnpP and 11,.;cd hoth in sted holders and as insertions. 
~.ii'< n.10st ~'.eono1~1it"a) to weld it on .to stc('.] bars in the ('ase. of lar~P tm:ls. 

an! sDldP1mg with brns:-; or cop1)('r is po:-;:-;1hle. Lut not :-:o smtahle as n•s1st
anep wddin.~. for whit"h proce:-;s sp('eial ma('hinc:-; ;ln' no\\· markPkd hy 
lllPans of whil'h a skilled workman tips from 40-;)0 tools 1wr hr. ThC' IC'et lll'l' 
was followed b\· a Ion" and interestinff di:,;cussion in whil'h other ~tdlite-like 

~ ~ ~ 
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materials were mentioned as possessing similar properties-i.e. "Caedit," 
"Yolomit," "H. A. L. H. Steel," "Percit," and "Celsit.''-T. H. T. 

New Results with Stellite Tools. -- ~Iaerkle (Jlaschi11enba11, 1924, 
3, 2:35-2:37 ).-A short report is here given of the properties of, and the results 
of, certain cutting tests with the cobalt-chromium alloy Stellite.-G. S. 

Experiences with "Akrit." C. \V. Dreschner, (Jlaschinenbau, 1924, 3, 
1087-1089).-Report of certain experiments on the cutting efficiency of 
the naturally hard-cutting-tool alloy Akrit-apparently an iron-free alloy
in comparison with a high-speed steel.-G. S. 

COPPER ALLOYS. 
The Variation of Hardness of Copper Alloys with Temperature. Leon 

Guillet (Ree. }IJet., 1924, 21, 295-302).-The ball-hardness tests carried out 
in this investigation are an extension of similar work by G. They 
denl with ordinary and special brasses, cupro-nickels, nickel-brass, ordinary 
and special aluminium-bronzes. The test-pieces were cylinders li5-12 mm. 
diam. and 2;) mm. long. They were heated in a vertical resistance furnace, 
and supported in the isothermal zone of the furnace. \Vhen the required 
temp. was reached, and had been maintained for 15 minutes, the ball was 
pressed down by a constant wt. and the pressure maintained for 2 seconds. 
Corrections were made for the lowering of temp. caused by the contact of 
the cold ball with the hot surface of the test-piece. The investigation was 
undertaken to find out (a) the effect of temp. in the operation of wire drawing 
and in the press, and (b) the relations between constitution, hardness, and 
temp., particularly in the case of industrial alloys. The results establish 
several interesting points. Thus, variations of hardness with temp. are 
often very irregular from one alloy to another in the same industrial series. 
However, in a given region of the thermal diagram, the variations follow 
the same laws. The smaller the number of structural constituents in an 
alloy, the better it preserves its hardness with increased temp. The article 
is a,ccompanied by tables and diagrams.-F. J. 

The Thermal Treatment of Light Alloys of Aluminium with Copper. See 
p. 345. 

Specific Resistance and Temperature Coefficient of Alloys of the Manganin 
Type. S. Schemtschuschny and S. Pogodin (Ann. Inst. analyt. Phys.-chim., 
Hl24, 2, 450-46:l; Che1n. Zentr., 1925, 96, [I.], 1236-1237).-The composition 
of l\Ianganin may be represented as 4o/0 nickel, (96 - x)0/ 0 copper, and x0/o 
manganese; the sp. resistance of the alloys increases proportionally to x 
between 9.;3 and 14·4% manganese. Annealing for 6 hrs. at 180° reduces 
the :,;p. n·sistance appreciably, and makes the temp. cocff. between 0° and 
2;)c C. zero, and between 25° and 100° C. very slightly nPgative. A further 
(i hr~. arnwal at 600c C. reduces the sp. resistance :,;till further, whilst the 
tC'mp. coctf. becomes very small, but of positin· sign. \\'hen the nickel is 
replacC'd by iron the sp. resistance is slightly increased, and the thermo
electric power against copper slightly reduced, but the temp. coeff. of 
resistance is hardlY affected.-A. H. P. 

Temperature Coefficient of Electrical Resistance of Manganin and Con
stantan. N. Nclwmt:,;chuschny and ~. Pogodin (A.1111. 1118f. analyt. Phys.
chi111., 1\l24, 2. 4()4-!12; Che111. Ze11tr., 1923, 96. 1., 12:~1).-The temp. coeff. 
(a) of clC'd. resistance.(p) of a metal is gin'n by tht> Ptpiation a= (p 12 - p11) 
p11(t 3 - f 1 ). when no account is taken of the expansion. The correction for 
expansion is gi\·cn by the equation 11 1 =a -i- [1 + a (f 2- t1 )J /3, where /3 is the coeff. 



Properties of Alloys 351 

f ·p·1 nsion of the nwtal. The effect of annealing on the sp. resistance of o ex ' ~ . . 
C stantan is less than on that of :\Ianganm (cf. precedmg abstract).-A. R. P. 

onEndurance Properties of the Alloys of Nickel and Copper. Sec p. 35D. 
Experiments on the Brittleness of Copper-Nickel Alloys for Coinage. Sec 

p. :rno. 
Constitution of Nickel-Copper Mattes. See p. 360. 
The Hardness of Copper-Tin Alloys. 0. Bauer and 0. Vollcnbruck 

(Z. JI etall ku nde, 1924, 16, 426--429).-After reviewing the previously published 
work of others upon this subject, the authors state that for their own experi
ments electrolytic copper and purest Kahlbaum tin were melted in an 
Herreus furnace under charcoal. Alloys tending to segregate were 
repeated}~- remelted,. and their copper contents determined ~lectrolytically. 
Little difference bemg found between the percentages weighed out and 
shown on analysis, it was possible to dispense with the analysis of all the 
samples. By long annealing, all alloys were given their equilibrium structure. 
So far as possible the hardness was determined by the Brincll, balls of 5 and 
10 mm. diam. being used for the less brittle, and balls of 2 · 5 mm. for the 
more brittl(', alloys. The alloys with :~8 and 38 · 36% of tin were too brittle 
to permit of Brinell hardness measurements. The curve was here completed 
by calculation from scratch hardness figures. In general the curve takes 
the same form as that of previous workers in that it has a sharp maximum 
at Cu.1Nn, but the minimum at 45% of tin shown by Heape is not confirmed. 
A slight kink at Cu31-ln breaks the straight line of the curve from Cu4Sn to 
Cu 6Nn 5 , which latter is a little softer than copper. lj'rom Cu 6Sn 5 to pure 
tin the curve is a straight line. Some tests after quenching in 'vater from 
5;~;)"-700° C. showed that the current idea that bronzes arc softened by such 
treatment is only true under certain conditions. \\'hercas the a bronzes 
arc little altered," annealing and quenching can considerably soften fJ and y 
bronzes, as compared to the same alloys in the slowly cooled condition. 

-T. H.T. 
Hardness of the Copper-Tin Alloys. 0. Bauer and 0. Vollenbruck 

(Jlitt. Jlaterial, H)24, 42, 34-36).-The hardness of carefully homogenized 
copper-tin alloys is here recorded by means of a table of numerical data 
and a diagram. A high hardness max. occurs, at the composition Cu4Sn, 
o~ almost 400 Brine]!. The compound Cu3Sn does not appear in the hardness 
diagram. From pure tin to Cu 6Sn5 , and from pure copper up to the saturation 
of the so!id solution, the alteration in hardness is comparatively small. The 
:IIoys with from 20--29% by wt. of tin arc softer in the quenched (585°
iOW ( '.) than in the fulh· annealed condition.-G. S. 

The Penetration into Steel of Bronze at High Temperature. H. Perrin 
(RCI' .. Jlct., l!lU. 21, 5:H-;338).-A cl('f'.'eription of an cxtensiYc series of 
experiments on tlw penetration of steel by molten bronze. The surface of 
the steel is pofo;]wd and coated with tin. • The bronz(' is melted and super
hl'ated and then poured on to the turned surface of tlw steel. The quantity 
of bronz(' used must be sufficient to keep up the temp. of the surface of 
c~ntact ~or the interpenetration to take place. The molten bronze clissolYes 
t le coatmg of tin and comes into direct contact with the steel. This appears 
to prcn•nt the formation of blowholes due to the thin laver of air on th<' 
surface of tlw metal. The three factors which l-(on·rn tlie success of tlie 
0 feration arc (a.) the temp. of the molten bronze. (li) it:> wt .. and (c) the kind 
~, stcl:I. assuming that the steel surface has been polished and well turned. 
~·X~{'flm:nts sl:ow that the presence nf nickel in the steel hrinczs a bout a 
orc.iter dissolut10n of the bronze. For thin pi{'ces of steel it is better to :n-oid 
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metal rich in nickel, as the penetration is actiYe. but not isotropic, and the 
resistance of the piece to shock is altered. The appearance of the junctions 
of the two metals is shown by a number cf photomicrographs. and tensile 
test-bars show that the joint is stronger than the bronze itself The article 
is an important contribution to the subject of cementation of metals.-F. J. 

The Analysis and Origin of the Prehistoric Bronzes. .John Se belien 
(8knfter 11tgit av Videnskapsselskapet i Kristiania. l. 1Jlathematisk-nat11r-
1.:ide11sl:abeliy Klasse, 1923, 1-28).-S. gives the analyses of a number of 
prehistoric :Xorwegian bronze objects. All of them were tin-bronzes. Some 
of these objects had been found together with objects from the Stone Age. 
S. concludes therefrom that in Norway, contrary to Sweden and Denmark 
and many other countries. the Bronze Age was not preceded by a Copper 
Age, but followed directly after the Stone Age.-0. Ji'. 

Manganes£-Copper Aids Bronze Mixture. W. B. Jones (Fo1111dry, 1924, 
52. 824-).-Thc life of bronze bearings may be increased by the addition of 
a little manganese-copper (5% manganese) in granulated form. Jnst.ances 
are given of brake bands, wrist pin bushings, and elcv<Ltor gears which gave 
longer service as the result of adding a very small quantity of manganese 
copper.-]( ,J. 

On the Ternary System Copper-Tin-Zinc. G. Tammann and 1\1. Hansen 
(Z. a11org. Chem., Hl24, 138, 1:37-161).-Report of an investigation into the 
crystallization processes and phase changes in the copper-rich corner of the 
copper-tin-zinc system. Red metal alloys consist in the stable condition of 
homogeneous solid solutions according to the equilibrium diagram. With 
ordinary rates of cooling ( 1° per 2 · 5 seconds) they consist of a solid solution 
dendrites, the edges of which are poorer in copper than the centre. Annealing 
at 710° for 6 hrs. produced a homogeneous structure. vVith higher rates of 
cooling the copper-rich crystallites which first separate arc not made com
pletely homogeneous; lakes of copper-poor {3 crystals arise which break 
down on rigidification into an cutectoid like the copper-tin alloys. As a 
result of the eutectoid content, rapid cooling makes the alloys hard and 
brittle.-G. S. 

Gun-Metal. 
An account of 

J. Arnott (Proc. Inst. Brit. Found .. Hl20-21. 14, 165-176).
the properties of gun-metal. (Cf. J., 1921, 26, 522-523). 

-J.C. C. 
Mechanical Bronzes. Ernest J .. Jarvis (Brass World, ID24. 20, 81-83).

An account is given of the composition and properties of common bronzes, 
phosphor-bronze, steam metal, manganese-bronze, silicon-bronze, bearing 
bronzes, and other special bronzes.-W. H.-R. 

The Copper-Zinc System. J. H. Andrew and R. Hay (J. Roy. Tech. 
Cnll. (Ulasgow), 1924, (1), 48-58).-The copper-zinc s~·skm has bem innsti
gated by mean:,; of density and df'ctrod<: pot<:ntial measurements, and the 
hearing of these determinations is discu:,;secl. :-;pecial attention is giYen to 
the a lleg<:d t>utC'ctoid separation of the (3 const ihwnt. All physical nH'asurc
ments appear to demand a change in the (:3 constituent at 47;) 2 C. By heat
ing a pure (:3 alloy at 400° C. for prolonged times, under the influence of 
alternating or direct curr<:nt, it has b<:en possible to bring about the de
position of massin· y cmrntituent. It is suggPstt•d that ln·low 470c C. the 
so-called (:3' con:,;tituent is largt·ly colloidal. 

Properties of Brass. ~.\non. ( Jlech. Jl"orld, Hl~J. 76, 77).-~.\n <:xcerpt 
from a recentlv issued booklet bv the Clurne }letal \Yorks diYi::>ion of Chase 
Companies In~., \\'akrbury, C01.m., r.:-;.A. Tlw information gin·n is of a 
very gl'nera! characte~'.-F. J. 
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Some Properties of 60 : 40 Brass.-I. Cecil H. Desch (Proc. Inst. Brit. 
Found., 1920-21, 14, 333-351).-Cf. J., 1920, 24, 444-445.-~. C. C. 

The Cracking of Brass Due to Internal Stresses. G. Masrng ( Z. JI etall
ku nde, 1924, 16, 257-264, 301-307).-A discussion of the whole question of 
season-cracking, with especial reference to the work of Moore and Beckinsale. 
The author's own experiments were carried out on rolled brass sheets of 
yarious degrees of hardness. For each hardness grade, Erichsen indentations 
were produced as deep as possible without actual crack. The sheets so 
treated were heated to various temps. for t hr., pickled and tested with 
mcrcurous nitrate solution (1°;~ HgX03 and 1% HX03 in water). Surprise 
was caused on noting that the hardest sheet exhibited less inclination to 
crack than did sheets of average hardness, and the danger of its cracking 
vanished at a lower temp. A second series of tests was therefore undertaken 
in which the hardness of the sheets, and also the depths of the Erichsen im
pressions, were varied; the material being the same, namely, 65 · 72% copper, 
o. 300;0 lead, O · 11°/0 iron, remainder zinc ; 2-mm. sheets rolled down in stages 
to O ·5 mm. The results of the second series showed clearly that the cracking 
danger vanished at a higher temp. in the case of the sheets with the deeper 
impressions. These results were checked by a similar series made from 
63·49% copper, 0·37% lead, traces of iron, and 36·15% zinc. The danger 
of cracking i:-; not directly proportionate to the magnitude of the internal 
stresses. lt is now shown that severely cold-worked material requires much 
greater :-;tresses to crack it than docs somewhat softer material, and it is 
therefore not correct to assume that a brass rod contains the greatest stresses 
because it shows the greatest inclination to crack. Probably the internal 
stresses continually increase with the advance in the amount of cold-work. 
Bystenrntic experiments arc contemplated to check this. Two groups of 
internal stresses arc recognized. The "hidden elastic " stresses cause a 
strengthening, whereas the " internal " stresses mean a weakening of the 
matc>ri<il (lowering of the elastic limit, breaking strength and hardness). 
The latter " internal " stresses are macroscopically distributed as layers 
displaced by the cold-work; they are a danger to the material. "Hidden 
elastic " stresses are microscopic and primarily due to the distorted structure 
of the crystal units. In this respect one should note the surprising anomaly 
producPd by a low-temp. annealing of strained material: while the internal 
stresses arc rPduced, the hardness and yield point are at first increased con
sidPra bly and only fall when recrystallization commences.-T. H. T. 

Internal Stress in Brass and Methods for Its Removal. Georg l\Iasing and 
c,:rl_ Haas(' (Wiss. rero.ff. Siem.ens-Konzern, 1924, 3, 22-28).-Brass con
tammg fi2 · 7<1o coppPr, O · :~o/0 lead, 0·11°/0 iron, 36 · 89°/0 zinc was amwalPd 
<~t GOW('., rolled cold to varying thick1wsscs, again anncalPd at ()00° C .. and 
hna lly rolkd clown in each case to 0 · 6 nun. sheet. l\Iost, but not all, of the 
sheets had a kndenc\· to scason-crackinrr, but this was una1foctecl one wav 
or the otlwr by subs~qucnt bending. A~nealing for periods of 30 minut;s 
at temps. between 175° and 300° C. showed that the metal which had been 
~nost SC\'Prely rolkd after annealing required the highest frmp. of annealing 
1~ ordPr to relieve internal stress completely (mercurous nitrate test). 
~.ampks of t lw sheets were strained in the Erichsen machine as much as pos
sible witl_wnt fracturing tlwm and annealed for 30 minutes at var~·ing temps.; 
the specmwns that were vcrv sPvPrelv cold-rolled had a smaller tcndPncv 
to l'faL"k and rcquirPd a lower' annealin.g temp. to removP this tendency thai1 
the spceinwns which had been onlv moderately rolled. ~cason-cracki11g 
was lllost rnarkl'd in i:;pccimc11s which. gan~ a deep. depression in the Erichsen 

YUL. XXXlll. ~ A 
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test, and the tendency was greater the greater the degree of previous rolling 
up to 50% reduction, then decreased; in all cases, however, the internal 
strain was relieved by annealing for 30 minutes at 225° C.-250° C. without 
affecting the appreciable hardness. After bending tests the residual stress 
after anneal is greater the greater the original bending strC'ss, but decreases 
with annealing temp. to zero at 300° C. (CJ. Moore and Beckinsale, J., 1921, 
25, 35; 1922, 27, 149.)-A. R P. 

Development of a Method for Measurement of Internal Stress in Brass 
Tubing. Hobert J. Anderson and Everett G. Fahlman (U.S. Bur. Stand. 
Tech. Papers, No. 257, 1924, 229-241).-A paper read before this Institute 
(J., 1924, 32, :367-379). 

Season-Cracking of Brass Alloys. Otto Forsman ( rreknisk Tidskrift 
(Jlekanik), 1924, 115-120).-Cartridgc cases and rods of brass that have 
developed cracks, after longer or shorter intervals, have been delivered to 
the Government Testing Institute of 8weden for an investigation as to the 
causes of such failures. The problem of season-cracking of brass alloys 
appears now to be to a great extent solved, especially through the inv<.'stiga
tions of Heyn and at the \Voolwich Arsenal. 11'. gives a condensed account 
of those investigations and their important results.--0. F. 

Nickel in Brass and White Metal. W. l\f. Corse (Brass World, 1924, 20, 
397-398).-Nickel in amounts from 0·05 to l ·5% increases the density of 
copper-bearing compositions containing upwards of 80% copper. No im
provement is noted if the nickel content is increased from 1·5 to 5 · 5o/0 , 

but from 5 · 5 to 10%> the density is noticeably improved. Bearing bronzes 
of the copper-tin-lead type are much improved by the addition of from 0 · 25 
to 3 · 5°/0 nickel ; the nickel increases the resistance to compression without 
impairing the plasticity. Many brasses and bronzes arc much improved 
by small quantities of nickel, especially in cases where the alloy has to with
stand high pressures, superheated steam, &c. Brazing metal (85% copper 
and the remainder zinc with a little tin) is much improved by the addition 
of 0 · 25% nickel, the resulting mixture giving a much stronger brazed joint. 
When added to aluminium alloys, small quantities of nickel make the structure 
more dense, improve the colour, and give an alloy capable of taking a, very 
high polish.-\V. H.-R. 

Researches Affecting Copper and Brass. W. H. Bassett (.Min. and lliet., 
1!)24, 5, 73-75).-A review of the value of research in metallurgy with 
examples such as: The presence of a small quantity of silver in copper in
creases the temp. required for annealing; thus with 17 oz. of silYer per ton, 
the annealing temp. is raised from 250° C. to 350° C. This explains the 
diffC'rence in the behaviour of electrolytic and "Lake " copper on rolling; 
the former contains less than 1 oz. and the latter up to 30 oz. of silver per 
ton.-A. R. P. 

Brass and Bronze Undergoing Radical Changes. Anon. (Canad. Fo1111dry111an, 
1924, 15, 48-49).-An elementary account of the alloys of copper with zinc, 
tin, and aluminium, and the effect of small quantities of iron.-\Y. H.-R. 

GOLD ALLOYS. 
Behaviour of Gold to Chromium. Rudolf Vogel ( C-m8chau, Hl24, 28, 

20i-302).-The equilibrium diagram of the gold-chromium alloys is repro
duced and its meaning is discussed with reference to tlw beliaviour during 
cooling from the liquid state of alloys containing 05. 70, 50. :30. and 5% gold. 
The gold-chromium alloys find no application in the arts owing to their 
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brittleness induced generally by the impurities-nitrogen, oxygen, or carbon 
-absorbed during melting.-A. R. P. 

Equilibrium in the Gold-Zinc System. (On the Basis of Electrical Con
ductivity Investigations at High Temperatures.) P. Saldau (Z. anorg. 
Chem., 1925, 141, 325-362).-Report of a detailed investigation of the gold
zinc system, by means of the elect. conductivity at various temps., which 
is amplified by micro-analysis. Three compounds were found-Au 3Zn, 
AuZn, and AuZn3 • The compound AuZn is characterized by a max. which 
remains with constant composition in all conductivity isotherms; it is 
formed therefore directly from the solid condition and remains, in the solid 
solutions which it forms with the components to either side, without breaking 
down. 1\Iaxima in the conductivity isotherms, which correspond to the 
compounds Au3Zn and AuZn3 , only appear at temps. below 420° or 500° C. 
The compounds only form therefore in the solid state from the solid solutions 
which adjoin the pure materinls. The compound An:)fo firnt corresponds 
to a conductivity max. at 25 atomic % of zinc ; below 270° the rnax. suddenly 
moves towards gold, and with further sinking of the temp. once more towards 
zinc. Hence one infers the formation of a new, dissociated phase of the 
compound whose degree of dissociation decreases with falling temp. The 
conductivity max. corresponding to the compound AuZn:3 remains it is true 
at 75 atomic 0/o of zinc; however, from the conductivity-temp. curve one 
infers a modification in the solid condition. The compound Au3Zn5 is not 
present in the system. The results thus permit the recognition of three 
types of solid solutions: (1) solid solutions of pure components, characterized 
by having no max. in the conductivity-concentration curve. (2) Solid solu
tions of one compound which does not dissociate and the components, 
characterized by a conductivity max. at the composition of this compound. 
(3) Solid solutions of a compound with its components, in which the cmn
ponnd dissociates. The conductivity max., therefore, varies with variation 
in temp. and, on lowering the temp., approaches the composition of the 
compound. 'l'he possibility of solid solutions between two compounds is 
not discussed.-G. S. 

IRON ALLOYS. 
Iron-Containing Alloys. H. :Frey and H. Walter (Schweiz. Techn. Zeit., 

l923, 20, 545-548; C. Abs., 1924, 18, 2865).--The following alloys are con
sidered and their cleavage is described: ferro-silicon -- 70% silicon; ferro
manganese -- 80% manganese; ferro-chromium - 75% chromium; ferro
titaninm - 20% titanium; ferro-molybdenum - sos~ molybdenum; 
and ferro-vanadium - 35% vanadium. 

LEAD ALLOYS. 
Intermetallic Reactions in a Lead-Base Bearing Metal. 0. W. Ellis 

(Nature, 1925, 115, 382).-An investigation on the influence of pouring 
temps. and mould temps. on the microstructure of a lead-base bearing metal 
(lead, 82' 5°0/ • antimon,- 11 • oo/ ' tin 5 • 5° I ' copper l • o0 ) shows that 
, , I ' , ' /0 ' ' 0 ' ' 10 

it is possible for the antimony to unite with the tin to form cubes of the 
compound SnSb. or with the copper to form needles of Cu2Sb. Chill-castings 
poured at 400° C. and 500° C. contain but slight traces of the tin-antimony 
compou11d, whilst when poured at 300° C. the castings contain but a few of 
the P.u~ple needles of the copper-antimony compound. If a chill-casting 
containmg the tin-antimony compound (poured at 300° C.) be melted and 
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poured at 500~ l' .. the tin-antimony cubes are almost entirely replaced bv 
the copper-antimony needles. IL however, a chill-casting containing Cu2Sh 
is melted and poured at 300° C. immediately the temp. reaches this point, 
the copper-antimony compound persists. But if it is melted and cooled, 
slowed to 300° and poured. cubes of the tin-antimony are formed.--J. F. S. 

A Coarsely Crystalline Bearing Metal. 1\1. von Schwarz (Z. Krist .. 1923, 
57, 394-398).-An alloy of average composition-79% lead, 14c~6 antimony, 
5 · 5% tin, and 1·5<)~ copper-on cooling is found to have a brittle character 
and to be apparently very coarsely crystalline. These apparently large 
crystals are really very thin crystals embedded in the finely crystalline 
eutectic. The leaf-like crystals are reddish-violet and contain the whole 
of the copper of the alloy, presumably as copper antimonide, whilst the small 
white hexagonal rhombohedra are mixed crystals of antimony and zinc, and 
the mass in which these two sets of crystals are embedded is the eutectic. 

-J. F. S. 
Compressibility of Tin-Antimony-Lead Alloys. Sec p. :~62. 
The Universal Bearing Metal Thermit. G. ·von Hanffstengel (1rlaschinen

bau, 1924, 3, 1075-1076).-Short account of the properties of the bear
ing metal known as Thermit, which consists of lead, tin, antimony, and 
copper.-G. S. 

Action of Lead upon Alloys. George A. Drysdale (Foundry, Hl24, 52, 
340-350).-The difficulties associated with the melting and production of 
satisfactory castings from alloys suitable for use in mine pumps and acce;~s.:ffies 
are discussed. Leaded bronzes, lead-base alloys, and the making of suitable 
cores for the l~itter are the chief subjects dealt with.-F. J. 

The Electrolysis of Molten Amalgams of Lead. See p. 357. 

LITHIUM ALLOYS. 

On the Equilibrium in the Molten Condition Between Lithium, Barium, and 
their Chlorides. Karl ,Jellinek and Johannes Czerwinski (Z. anorg. Chem., 
Hl24, 139, 2:33-2:36).-In continuation of experiments already reported (Z. 
physikal. Chem., 1924, 110, 192), the equilibrium 2Li + BaCl2 = Ba + 2LiCl 
was investigated and the law of mass effect shown to hold good. A detailed 
discussion is to be published later.-G. S. 

MAGNESIUM ALLOYS. 

The Metal "Elektron." Anon. (Electricien, 1922, (2), 53, ::Wi-:WS).-
A short account of the u:,;cs of the magnesium alloy Elcktron, together with 
the results of te:,;ts made on three samples. The aYeragc results showed that 
the composition was about ~5% magnesium, 4·,)~~) zinc, and 0·5% copper, 
the sp. gr. about l ·79, and the ultimate stress about 26 kg. per sq. mm., 
with an elongation of 19%.-J. C. C. 

Elektron Metal. G. 1-\chreibcr and H. Kenwahl (Jlaschinenba11, 1925, 
4, 7-10).-~\ reYiew of the properties and possibilities of application of 
Elektron.-G. S. 

MANGANESE ALLOYS. 

Specific Resistance and Temperature Coefficient of Alloys of the Manganin 
Type. Sec p. :);)0. 

Temperature Coefficient of Electrical Resistance of Manganin and Con
stantan. I-lee p. ;);)0. 
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MERCURY ALLOYS. 

Barium and Strontium Amalgam Electrodes. Philip ~-Danner (J. A 111er. 
Chem. Soc., 1924, 46, 2385-2390).-Measurenwnts of thC' potential of the 
2-phase barium and strontium amalgams against c:alomel. The design and 
construction of the apparatus are discussed. The results agree with the 
idea that the bond between the very electro-positiw barium and the mercury 
in their compound is much firmer than that between the less electro-positive 
strontium and mercury, and are thus further evidence of the salt-like character 
of the mercurides.-R. G. 

Dependence upon Temperature of the Electrical Potential of Cadmium Amal
gams. G. Tammann and C. :F'. Marais (Z. a norg. Chon., 1924, 138, 
162-166).-According to the potential of the cadmium amalgams measured 
a{fainst mercury, thC' power of diffusion of the alloys vanishC's between - 80° 
a~d - 1l0° C. \Vhercas, at - 80° as at + 10° C. small additions of cadmium 
to mercury greatly increase the potential difference, at - 110° C. the potential 
difference remains very low up to a content of 0 · 5 mol. and then suddenly 
rises with higher cadmium contents. 'This is caused by the lack of diffusion 
of the external layer of atoms of the electrode making it rapidly poorer in 
respect of the less noble .metal, and therefore to show the potential of the othl'r 
up to a content of 0 ·5 mol. of the nobler metal. \Yith higher contents of the 
less noble metal, however, its potential is effective because the content of the 
more noble docs not suffice to protect the atoms of the baser kind.-G. ~. 

The Electrolysis of Molten Amalgams of Lead, Tin, and Bismuth. Hobert 
Kremann and Albin Kapaun (Z. anorg. Ohern., 1924, 140, 183-20G).~ 
The passage of a current through molten amalgams caused in these a co11cPn
tmtion gradient. The regularities observed are quite similar to those of 
other alloys (Z. nnorg. Chern., 1924, 140, 1-21 ). The max. concentration 
difference of both ends amounts to about 7-8o/0 in the mercury-tin and 
mercury-lead alloys (always with the alloys of equal atomic portions). With 
an alloy of equal atomic portions of mercury and bismuth the maximum 
cffrct iR 40~/0 . Ntoragc of the rods solidified while a current wa8 passing 
rP-cffect8 an P<!'rnlization of the concentration by mPanR of diffusion.-( l. i:'. 

MOLYBDENUM ALLOYS. 
Molybdenum, Its Alloys and Its Applicability as an Alloying Constituent. 

-1. Pendldon Pcrn:<>ll ( IJrass ff orld, 1924, 20, 4i -i5 l ).--An account of t hP 
preparation and propertiC'8 of molybdenum and of the ml'thods availal1IP 
for the pn•paration of its alloys, with special reference to the -work of Lehmar 
~ Jl etall 11 rrn·e, lnUG, 16 ). The most grner:d nwthocl of pn•µaring the allo)·R 
IR to melt, in an eleet. ftirnacP, a charge consisting of molybdPrn1111 Rulphid<>, 
ml'tal oxide, linw, and carbon, and in this way it i::; possible to prepare frrro
molybdenum, chronw-molvbdenum, ni('kPl-molvbdenum. and manganese
mulybdenum alloys. Tlw · resulting product ahrnys contains some~ Rilica, 
~arbon, and sulphur, the amount of sulphur being less as the quantity of linw 
~n tl.1e charge is increased. The degree of alloying of copper and molybdenum 
Is s~ight unless sufficient silicon is pr<.'sent to form a double silicide. C'oarsdy 
gramed material is less rPadilY reduced than fine-crrained material but thP 
l· tt . . ,... ' 
cl er .1s apt to cause a loss owing to the formation of dust; this defrct can 

soml•tinws be n•medied by briqm•tting with tar.--\\'. H.-H. 
Molybdenum, Its Alloys and Its Appiicability as an Alloying Constituent. 

-II. PendlPton Powell ( Rmss JI' orld, 1924, 20, I Ii -1 :!:l ).--A rev icw of 



358 Abstracts of Papers 

the alloys of molybdenum and their possible applications. The bulk of the 
experimental matter has been published previously and does not call for 
abstraction ( r'f. La utsch and Tamrnann, Z. anorg. Chem., Hl07, 55, 386 ; 
and Guertler, .Address to tlw Gnman ::\fetallurgical ~ociety, April l 922). 
Moldi<lcnum docs not allov with the metals of the alkali or alkaline earth 
grot~ps or with copper, sih·~·r, gold, zinc, cadmium, mercury, or the elements 
to the right of these in the periodic table as the latter is usually written. 
It alloys ·with aluminium, forming a high melting point compound, but the 
alloys are of no practical use owing to the long temperature range of solidi
fication, as a result of which the heavy compound sinks to the bottom of the 
lighter aluminium which solidifies last. Molybdenum alloys with tungsten 
and the resulting alloys might find application for thermocouple wires or 
electric lamp filaments, but generally speaking, apart from ferrous alloys, 
the alloys of molybdenum appear to be of little importance.-W. H.-R. 

Molybdenum, Its Alloys and Its Applicability as an Alloying Constituent. 
-III. Pendleton Powell (Brass World, 1924, 20, 157-162).-A review of 
the effect of molybdenum in some ternary systems, particularly those contain
ing any two of the elements chromium, manganese, iron, cobalt, nickel, or 
copper. The bulk of the experimental matter has been published previously 
and does not call for abstraction. Although of little use in binary systems, 
the use of molybdenum in ternary alloys appears to offer great possibilities, 
firstly as regards increased hardness, and secondly as regards resistance to 
corrosion. The addition of molybdenum to German silver gives a very hard 
alloy, which iH practically untarnishable by common acids or by hydrogen
snlphide.- -W. H.-R. 

NICKEL ALLOYS. 
Thermo-electric Investigations upon Nickel Alloys. W. Rohn (Z . .M etall

kunde, 1924, 16, 297-300).-Investigations were undertaken to obtain 
thermocouples which could be used in practice for temperature measure
ments up to 1100° or 1200() C., stable in character and with as high a thermo
electric force as possible. Examination of the periodic table showed that 
compamtively few metals could be obtained in wire form whose price was 
such that they could be regarded as suitable for practical purposes. Certain 
of these were exclwk<l on a<'count of their low m.p., others because they werP 
too rea<lily oxi<lize<l, and so destroyed; thus only nickel and cobalt n·mainecl 
tu be consi<lered. Cobalt has a peculiar form of thenmH·lectric force curvP, 
making it urnmitabk, a frature shown in its alloys also. The problem was 
thus eoncentrated into finding suitable nickel alloys. The experimental 
rC'sults o1tai1wd are shown by nwans of 8 diagrams. From the c1irves one 
obsern·s that the hif.[hest e.m.f. h; obtaiiwd with an alloy of nkkel and 16% 
by wt. uf molybde11um in c01ubination with an alloy of about 70~~> eopper 
-85 millivolts being reached at l 000° C. Both of these alloys can only be 
usell in pral'ti<'c np to ahont 80lf C., as tlwy are' oxidized above that temp. 
Tlw chrorninm-nickel allovs have the f!reatcst rC'sistanc·e to oxidation at 
high temps. 5U millirnlts ~it 1000° C. arc,µin·n b~· pure' nickel in combination 
with a chromimn-niekt>l alloy with 9 · 5~;> by wt. of chromium. The a<ldition 
of a third metal to this latter alloy did not appreciably improw the e.m.f. 
~incc the e.m.f. curn·s for the chromium-nickel alloys are in some cases con
cave arnl in others conn·x. it is possible to choose" a combination of these 
alloy::; the e.m.f. of which eoincides within ± Ille' between 50l)''--l 100° C. 
witi1 that of the m1l<'h-ust'd platinum-rhodium conplt>. Thus wlwre temps. 
up to I 100° C. are to·h0 rnPas11n·ri, and nwaR11ringapparat111-1l·xistsforusewith 
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the" noble·· metal couple, it should now be possible to use the same apparatus 
in conjunction with the base metal combination found by the author. 

-T. H.T. 
Magnetization of AlJoys of Nickel-Chrome Beyond the Curie Point. 

Jaroslav Safraneck (Rev. Jlet., 1924, 21, 82-111).-Recent researches in the 
ma unetism of alloys under the direction of P. Weiss are mentioned. Among 
the"' allovs studied are ferro-nickel, ferro-cobalt, nickel-cobalt, and nickel
copper. " The general theory of magnetism is discussed, and various formul::e 
are aiven. }luch care was taken to procure pure metals for making the 
allo:S tested. Nickel of 99 · 89 purity was obtained, but chromium had to 
be prepared by electrolysis of the sulphate. A nickel cathode was rotated 
in a solution of chromium sulphate in a porous jar. The anode (a lead 
cylinder) was immersed in 20% hydrochloric acid. The best results were 
obtained with a c.d. of 0· 16 to 0·2 amp. per sq. cm. for 3 hrs., 0·5 grm. of 
mc>tal free from oxygen being obtained from each experiment. The metal 
was readily detachable from the cathode. The alloys were made in an elect. 
induction furnace, every precaution being taken to prevent contamination. 
A full, illustrated description of the apparatus is given, together with 
numerous tables and some photomicrographs.-F. J. 

The Magnetization of Electrolytic Nickel-Chromium Alloys. J. Safranek 
(Industrie elect., 1924, 33, 135-136).-Reprinted from Comp. rend., 1924, 
178, 479-480. (J., 1924, 31, 422.)-J. c. c. 

Endurance Properties of Alloys of Nickel and of Copper.-!. D. .J. 
.l\IcAdam, jun. (Trans. Amer. Soc. Steel Treating, 1925, 7, 54-81).-An in
vestigation, carried out at the U.S. Naval Engineering Experiment Station, 
which includes nickel, Monel metal, Constantan, cupro-nickel, several ternary 
alloys of nickel, copper, a bronze, a bra.ss, aluminium-bronze, Muntz nwtal, 
Naval brass, and manganese-bronze. Endurance tests were made by the 
rotating-cantilever method and by the alterna.ting-torsion accelerated 
fatigue method. The results, presented in stress-cycle graphs, show that 
there is a, definite endurance limit for each of these alloys. The abscissa at 
which tlw graph becomes nearly horizontal varies with the kind of material 
from about 20 million to 2CO million. Ratios of the ·' endurance limits " 
to tensile. torsional, and shearing strength are presented in tabular form. 
T.hP .. endurance ratios" of the various alloys differ greatly. A tentative 
discussion is given of the effect of chem. composition on the endurance 
properties. 

Endurance Properties of Alloys of Nickel and of Copper.--11. D. ,J. 
.:\IcAdam, jun. ('l'mns. A1ner. Soc. Steel Treating, l\125, 7, 217-2:l6).-In con
tinuation of the general investigation described in Part I. (abstract above), 
tl_w paper disc11sses the t'ffect of cold-working on tlw endurance propPrties of 
l)J(·kel, and of moderate cold-working on the endurance properties of several 
alloys. By means of the information thus obtained, the enduranee limits 
of a n11mber of allovs in the annealed condition are then calculated from the 
enduranee limits of tlw allovs as rolled or drawn. These endurance limits 
arp utilized in graphs to illnsLrate the intluence of C'hem. composition on 
endurance properties. 

Endurance Properties of Alloys of Nickel and of Copper.-111. D. J. 
}_h·Ad~m, jun. (Trans. Amer. 8oc. Steel Treati11y, Hl25, 7, 581-61 i).-In eon
~nnat10n of the investigation of the effect of cold-working described in 
. arts _L 1~1Hl l l. (see ah>trads above), this paper deseribes results of the 
mvesttgahon of the effect of several de!!rees of cold-work on the rotatin!!
cant ilevpr end ura nee properties of nickel. The etfocb of eold-work a 1~d 
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annealing on endurance and other phys. properties of nickel and some of 
its alloys are illustrated by graphs. The effect of the degree of cold-work 
on endurance properties is also illustrated by graphs. A few results are 
presented of the investigation of the effect of cold-work on altc>rnating
torsion endurance properties. Tensile stress-strain graphs for nickel and 
2 alloys show the relation of the rotating-cantilever endurance limit to the 
proportional limit, elastic limit, and proof stress, also the effect of cold-work 
and annealing on this relationship. Investigation of the effect of chem. 
composition on the endurance properties of nickel-copper alloys, discussed 
in Part II. (abstract above), has been continued. The rotating-cantilever 
composition graph given in Part II. has been supplemented and corrected. 
An alternating-torsion graph has been drawn showing tentatively the effect 
of chem. composition on this property. The stress-cycle graphs here shown 
give additional evidence that the rotating-cantilever endurance limits of the 
alloys of nickel and of copper are as definite as the endurance limits for steel. 

Experiments on the Brittleness of Copper-Nickel Alloy for Coinage. Tsugio 
Hirose (Mem. Coll. Eng. Kyoto, 1923, 3, 1-45).-ln English. Experi
ments on the hardness of the copper-nickel used for coinage show that the 
hardness decreases with increase in the temp. of annealing. It is prefer
able to cool the alloy rapidly after annealing. Annealing at low temps. 
requires a long time. Specimens of the alloy annealed at 650° C. for 1 hr. 
never become brittle. A brittle bar cannot be m'.tde malleable by annealing; 
the only method of dealing with such a bar of metal is to remelt it. Sug
gestions are given for removing the troubles which occur during the minting 
of coins. Rapid cooling of a cast bar of the alloy produces crystals rich in 
nickel in a matrix rich in copper, but slow cooling gives a coarser structure. 
The most efficient annealing can be produced in 1 hr. at 800°-900°, but the 
same effect may he produced at lower temps. if the heating is carried on for 
longer periods. 1f the alloy contains an impurity such as oxygen, annealing 
makes it brittle, due to the formation of a network of oxide throughout the 
mas:;;. In such cases a semi-annealing of the alloy has to suffice. The most 
injurious substance in the alloy is oxygen above 0 · o:rn(y0 ; this may be 
removed by the addition of a piece of a copper-magnesium alloy to the molten 
metal. Sulphur is harmful if present to an extent above 0·076%; carbon 
is not very injurious to the alloy.-J. F. S. 

Constitution of Nickel-Copper Mattes. Alfred Stansfield and \V. V. Faith 
(Pror. 'Trans. Roy. Soc. Canada, 1924, 18, [iii.], 325-328).-Cooling curves 
have been obtainc>d for artificially prepared nickel-copper mattes. The 
eutectic lies at 7415° C., and the eutectic range probably Pxtends to within 
1 (>;) of pure nickel-sulphide and within 5% of pure copper-snlphide.-.J. F. S. 

Nickel Promotes Density in Cast Alloys. W. 1\I. Corse (Fo1111dry. 1924, 
52, ·187--!88).-A bstract of a papN read at a meeting of the l\Ietropolitan 
BraRs FoundPrs' Association. Xew York. The <lPnsity of any alloy con
taining upwards of 80°~ copper is incrC'aSC'd by tlw addition of 0·05-
1 ·5<:~ nickel. From l ·15-5·;) 0

0 no improved effect is produced, but from 
;) · ;'5-10° 0 tlw density is f urthN noticeably improved. The influence of 
nickel on castings required to withstand pressure is beneficial. the number 
of rejections clue to porosity being reduced. Practically every mixture used 
in common brass founclr.v practice is improved in tensile strength and 
elongation by additions of 0· l to 6°~ nickel. A nurnlwr of instances of the 
value of adding nickel to non-ferrous alloys is giYen.-F. ,J. 

A Note on the Properties of Some Alloys of Nickel. W. R. Barclay 
(J. Soc. O/as8 Terh .. 1!)24, 8, 162-173).-A general account is giyen of the 
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h properties of nickel-copper alloys, especially at high temps., and a 
~~~e ·is aiwn to show the corrosions of 80~ ~ cupro-nickel, Ferry, and Corronil, 
,:hen specimens of these. are immersed in a ~umber of ~ea~ents. The 

opcrtics of nickel-chrommm alloys arc 11lso reviewed, and it is suggested 
f~at. owirg to their electrical properties. and re:irnrkab~e. ~e~istancc t? oxida
tion and scaling, these alloys have great mdustrrnl poss1b1hties.-.T. C. C. 

Comments on the Researches of Price and Grant relative to Nickel-Silver. 
Lc~on G11illet (Her. Jlet., 1924. 21, 427-428).-G. states that the researches 
of \V. B. Price and C. G. Grant (J., 1924, 31, 417) confirm his own 
work. It is pointed out that their determination of the value of the 
coeff. of equivalence does not agree with his own, and that some of their 
deductions an' vitiated by this error. The determination of the equiva,lent 
at elentted tC'lnps. is not susceptible of the same precision as at normal temp. 
As the result of various researches, it has been possible to lay down certain 
precise rules in considering the addition of a third element to a binary alloy 
(Ree ... Met .. 1006, 3, 143).-F .• J. 

The Constitution of the Alloys of Iron and Nickel. D. Hanson and J. R. 
Freeman, jun. (.!. Iron Steel Inst., 1923, 107, 301-314).-The liquidliS of 
the solid solution system nickel-iron and that portion of the diagram show
ing the (5 to y changes were determined by thermal analysis. 'l he alloys 
were made from Armco iron and Mond nickel, melted in a "carbon-ring" 
furnace in an atm. of nitrogen, the crucible being enclosed in a refractory 
muffle to prevent contamination by carbon. The solidus lies close to the 
liq uidus and was not determined. There is a minimum at about 67 % nickel; 
and the constitution of this alloy is not very clear. It does not seem to be the 
compound Fel\i2, however, neither is any eutectic formed; it thus seems 
to be the lowest freezing 11lloy of a series of solid solutions.-.J. C. C. 

Magnetic Properties of the Fifty-per-Cent. Iron-Nickel Alloys. T. D. Yensen 
(J. Franklin Inst., 1925, 199, 333-342).-The iron-nickel alloys form a con
tinuous series of solid solutions, giving alloys with a wide range of mechanical 
properties. Practically any desired thermal expansion is to be found amongst 
the series. Tlwir magnetic properties cover an equally wide range, from a 
practically non-magnetic alloy to one with a permeability higher than iron. 
Moreover, a variety of combinations of properties can be obtained, such as 
h.igh resistance with high pc,rmeability in the 50% nickel alloy, or high re
sistance with low permeability in the 30% alloy. In the region of 50% the 
n.1f~gnetic properties are largely affected by impurities, such as manganese, 
s1hcon, titanium, and aluminium, and even more by oxidation. The rate of 
cooling has a large influence on the magnetic properties, and for the u0-
80~o nickel alloys must be extremely rapid from the magnetic transformation 
P'.nnt: . ~Tndt'r this trC'atment the 75% nickel alloy shows the remarkably 
lugh untrnl permeability of HOOO. For stronger fields, however, the fi0° 0 alloy 
sh.ow~ ewn higher permeability, and double the electrical resistance>, namely, 
~ti nn_crol11~1s per c.c. The possibility of developing further useful properties 
111 tins Re1ws of allovs by suitable heat-treatment is discnssed.-C. J. R. 
I On the Measurement' of the Coefficients of Thermal Expansion for Nickel
ron Alloys. See p. 3-!;). 
A Permalloy, A New Magnetic Material of Very High Permeability. H. D. 
· rnold and G. \Y. Elmcn (Bell System Tech. J., 1923, 2, 101-111).-This 
magnetic alloy has a composition about 78·5°~ nickel and 21·5° 0 iron. and 
at magnetizing tiL·lds of about 0·04 uauss, and with propPr treatment has a 
P;rnwability of !lO.UOO. This is about 200 times as great as the permeability 
0 the bC'st iron at tlwse low fields. Proper hcat-in'atnH'nt and frt>cdom 
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from elastic strain are essentiai. The presence of other elements, especially 
carbon, reduces the permeability, but slight nuiations in heat-treatment 
produce large ('hanges compared with those clue to small quantities of im
purity. Other phy:-;. properties show no peculinrities at the composition 
which brin;.rs out the remarkable magnetic properties.-C. J. :-;. 

The Reluctivity of the Recently Discovered Magnetic Metal, Permalloy, 
A. E. Kennelly (J. Franklin Inst., 1924, 197, 623-626).-By means of measure
ments made from the graphs published in Arnold and Elmen's paper on 
Permalloy (ibid., HJ23, 621), K. has constructed relucti\'ity-magnetizing 
for('e curves. The curves show that at least as far as H cccc 4 the bilinear 
graph i:-; remarkably well maintained. Permalloy is therefore not exceptional 
to the ge1wral rule for magnetic metals in this resped.-.J. F. :-;. 

PLATINUM ALLOYS. 

On the Limits of Influence of Certain Platinum Alloys. G. Tammann (Z. 
anorg. Chem., 1925, 142, 61-72).-\Vhereas a definite limit, at 25 atomic% 
of platinum, has been found for the influence against the attack of reagents 
on the platinum-nickel alloys, no such definite limit of influence has been 
found in the platinum-copper and platinum-silver alloys. Alloys with more 
than 25% of platinum are also attacked by reagents. This hi thought to be 
he('ause, after the removal of the baser atoms from the surface, the nobler, 
protecting ones do not remain in the space lattice association.-G. S. 

Poisons Released in Melting Platinum Hardened with Osmium. C. M. 
Hoke (Brass lV orld, HJ24, 20, 242).-If osmium is substituted for iridium in 
the hardening of platinum, the resulting alloy may give off dangerous vapours 
of osmium tetroxide when heated.-\\r. H.-R. 

STRONTIUM ALLOYS. 

Strontium Amalgam Electrodes. See p. 357. 

TIN ALLOYS. 

Contribution to the Systematic Study of Relationship XXX.-On the Heats of 
Formation of lntermetallic Compounds. VI.-Tin Alloys. Wilhelm Biltz and 
Walter Holvc·rschcit (Z. uuorg. Chem., 1924, 140, 2lll-276).-The heats of forma
t ion of the followin.l.\ metallic compounds were determined : CaSn:i• 43 Cal. ; 
:\Ig2Sn, 49 Cal.; NaSn:i, 15 C'al.; NaSn. 11 Cal.; Na 1Sn:i· 36 Cal.; 
Na:iSn. 12 <'al.; Na.1Sn, 21 Cal. 'Yith tlwse <'Ompounds it i:-; confirmed 
that the hPat of formation per atom of the OJH' material is tlw greater the 
greatn it:-; Yalt·rn'v nmnlwr in relation to the nmnher of atoms of the other 
metal. The heat~ of formation divided by the total rn1mlwr of the atoms 
<'ontained in the compound are, with compo{mds of tin with more noble metals. 
co11:->idera bly smaller than with compounds with ba:-;cr metals.-0. S. 

Observations on the [Compressibility] of Tin-Antimony-Lead Alloys. R. W. 
Irwin (J. Chem. JI et., Jlin. Soc. S. Africa, 1923. 23, lil-li4).-After a dis
c·11ssion of tlw chief desiderata for an anti-friction bearing metal, I. describes 
the results of expc'riment~ on the compressibility of alloys of tin-lead, and 
tin-antimony alloys whieh had been subjected to dt>tinitP treatment.-J. F. S. 

The Hardness of Copper-Tin Alloys. Set> p. :ir; l. 
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The Penetration into Steel of Bronze at High Temperature. See p. 351. 
The Analysis and Origin of the Prehistoric Bronzes. See p. :l;):!. 
The Ternary System Copper-Tin-Zinc. See p. :352. 
The Electrolysis of Molten Amalgams of Tin. See p. :J;j/. 

URANIUM ALLOYS. 

Alloys of Iron and Uranium. E. P. Polushkin (Carnegie Schol. Jlem., 
Iron Steel Inst., 1920, 10, 129-150).-An investigation into the properties 
of a number of ferro-uranium alloys containing fairly large amounts of 
carbon, silicon, and vanadium. Determinations were made on m.p. and 
011 the action of water. The microstructures of the ferro-uranium alloys 
were examined in detail, and it is concluded that uranium may be present 
as metallic uranium, UC, Fe3C. U2C3, U2C3• UC+ Fe3C. U 2C3, Fe 6 U, and 
U

3
0

8
, but that neither uranium nor any of its compounds formR any l'mli<l 

solution with iron.-J. C. C. 

ZINC ALLOYS. 

Behaviour of the Aluminium-Zinc Alloys. See p. 34-7. 
Impact Strength of the Aluminium-Zinc Alloys. See p. 348. 
Constancy of Volume of the Aluminium-Zinc Alloys. SPe p. 34-8. 
The Ternary System Copper-Tin-Zinc. Ace p. :lr>2. 
The Copper-Zinc System. Seep. 352. 
Brasses. See p. 352. 
Equilibrium in the Gold-Zinc System. See p. 3n5. 

GENERAL. 

The Preparation and Properties of Cerium-Free Misch Metal. Observations 
on the Rare Earths.-XVIII. A. Paul Thompson with H. C. Kremers (Arner. 
E~ectrochem. Soc. (Advance Copy), 1925, April, 207-212).-Cerimn-free 
nusch metal was prepared by electrolysis of the fused chlorides in both 
cast iron and wrought iron c~lls. Some 132 grin. of metal wPre obtained. 
Analysis showed the presence of 11 · 8% iron in Metal A, and :32% of iron in 
Metal B. The metal is tin-white, tarnishes in air, and is brittle. Home phys. 
propertiPs are: m.p., Metal A, 975° C. ; .Metal B, 1050° C. ; sp. gr., at li>° C., 
1fetal A, G · !l6 ; kindling temp., Metal A, HH5° C. ; Metal B, 280° C. The 
Rarnples ~·ere too brittle to apply the Brinell hardness test. The nwtal is 
pyrophonc e\·en though cerium i8 absent, and lanthanum and neodvmium 
as individuals show n~ pyrophoric properties. . 

Investigation of Bearing Metals. W. Fraenkel (Montan. R11ndscha11, 1924, 
16, ~-8; C. Abs., 1!124, 18, 267G).-Compression test on certain commercial 
bearmg allovs did not aaree with the results reportell bv Karatiat (ibid., 
Hl2:l •. 15, :l92-394). The ~naximn reported by the latter w'ere not obtained. 

1
. I_I1gh:Speed Steel and Cutting Metals. F. Rapatz (Jlaschinenbau, l!l:!-t 3, 
07U-l018).-The advantaaes of a new cutting metal Celsit arc lH're dis

cussed in comparison with l~gh-spePd steel. Celsit remains hard at arnwaling 
t~mJ?s. up to 800'° C.; the hardness at higher temps. is also higher than that 
0 high-Rp.eed steel. The composition is not rq>0rted.-G. 8. 

37 T~~ r. L~~ht ~e,tals in A~oys. F. l~egdsb~rgt•r (Z. a11r;e11• .. ('hem., Hl:.?4-, 
' -·t>--.ln).--1 ht> alkali nwt.abi g1vP \nt.h mncury solid amalgam:'! 
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containing only 1·88% soclium(NaHg 6 ), 1·53% potassium (K2Hg25 ),or0·69% 
lithium (LiHg 5 ), \vhilst sodium and potassium form an alloy which remains 
liquid to - 8 C. Addition of sodium to lead increases its hardness, but 
r<'ndPrs it l<'ss rl',;istant to corrosion; an alloy of lead with l ·;)0

0 sodium, 
l ·O<j0 magnesium, O·;J<:u copper, and a little cadmium to reduce the brittle
ness i:-i stated to resist acid as well as pure lead, but is much harder. Calcium, 
up to 1~ 0 , inereases the hardness of copper without rendering it brittle, 
but it reduces the elect. conductivity ; addition of a small amount of molyb
denum to the alloy results in an increase of elect. conductivity almost to 
that of pun• copper. Aluminium is hardened by 8-10% calcium; this 
alloy is said to work easily, to have a lower sp. gr. than pure aluminium, and 
to be more resistant to corrosion. Calcium renders zine brittle and hardens 
kad, but not more than 4% calcium must be w·wd ; if lead contains tin, 
addition of calcium causes rapid disintegration in the presence of moisture. 
Calcium Hilicidc iH a very powerful reducing agent which may be used for 
the reduction of refractory metallic oxides. The addition of 0 · 5% zinc 
to magnesium confers on it Huperior tensile properties to those of aluminium, 
whilst up to 40% cadmium, 10% beryllium, or 20<~<i thallium increases the 
hardness and tensile stn·ngth of magnesium without rendering it brittle. 
Elektron metal is magnesium with 8o/0 aluminium and a little copper and 
zinc; it has sp. gr. l · 73-1·84, m.p. 650° C., but is liable to ignite at temps. 
slightly above its m.p. A small amount of thallium increases the forgeability 
of magnesium, from 3 to 5% tin increases the fluidity, and 15% tin causes 
rapid disintegration in moist air. Beryllium increases the hardness and 
sonoronsnPss of copper ; with l · 3o/c) beryllium the alloy has a colour resem
bling that of pnre gold, with l 0% beryllium it is only a pale yellow. 
Aluminium-gold alloys are pale violet with 10% aluminium, and purple with 
21·5% aluminium, whilst an alloy of B5% copper, 4 · 8% aluminium, and 0 · 2% 
golcl iH green. A brief dcHcription of the properties of Silumin, Dnralumin, 
:dnminium-bronze, Dural, Heush•r bronze, and zinc-aJumininm alloys is 
also given.-A. R. P. 

New Non-Ferrous Alloys are Studied. Anon. (Foimdry, Hl24, 52, 838).
A review of the convention of the American Fonndrvmen's Asf-mciation and 
the Institute of :Metals division of the American Ii1stitute of Mining and 
Metallurgical Engineers, at which many papers dealing with non-ferrous 
mPtals and alloys were discussed.-F. J. 

On the Ageing Effect of Quenched Alloys. Isamu Jgarashi (Sci. Rep. Tuhoku 
IJ/1]). Univ., 1924, [i.], 12, 333-:Hf>).-(ln EngliHh.) The ageing effect in 
alloys occurs in all cases where an eutedoid change i:,; pOi;sible when the 
allo.v is quenched from a temp. a bon· the eutecti'c point : also in the case of 
thm;e nlloyR wlwre thC' solubility of onC' compom•nt in the othl'r rapidly in
c·rt'asps \\·ith rise of tl·mp. The alloys, almuinium-zirw. aluminium-copper. 
aluminium-magnesium. Dnralumin, and copper-magiwsium alloys have 
bt>C'll inn·stigatC'cl and the agt'ing dfect ck•terminC'rl.-J. F. S. 

Diffusion in "Mixed Crystals." F. \Yallerant (Bull. Soc. franc .. Minerak, 
HlU. 47, H-12; C. Aus., Hl2-I-. 18, 2447).-Ph~·s. clwmist:;; haw tried in vain 
to show that diffusion may take place in ''mixed crystals." in order further 
to demonstrate' their similarity to solutions. ExpC'riments an• cited, and a 
BC'W experimC'nt is described. to pro\·e that such diffusion does not occur. 
The definite atomic struetun· of crystals differs RO much from t hP structure 
of solutions that tlw analogy shoul~l not be expel'tl'rl to hold. 

Supersaturated Solid Solutions. H. H. Creaws (.!. Ruy. Jlicroscop. Soc., 
1924, :nr>-:~Hl).--A hrid H<"l'ount is ,!..'in·n of tlw hardPning of s11pen;aturated 
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solid solutions by the ~lepositio:1 of the constituen~ i.n exce~s. i:1. the form 
f xtremelv fine particles which arc below the limit of vISib1hty of the 

0 
· ~oscope. · The eases of copper-nickel-aluminium and copper-manganese

:i~cminium a solutions and of Duralumin are consi.de~ecl.--J. ~- C. 
The Distribution of a Metal between Two L1qmd Metallic Phases. G. 

Tammann and P. Schafme.ister (Z. anorg. Ohern., In24, 138, 2rn.-2:32).
The distribution of a metal m the 2 mutually saturated layers of fhucl alloys 
of 2 other metals was determined for a great number of alloys with and 
without compounds.-G. S. 

on the Influence of Alloying Additions and Alterations in Temperature upon 
the Work-Hardening of Metals. Friedrich Korber and \\'alter Hohland 
(Mitt. K.- W. Inst. Eisenforschnng, 1924, 5, 55-68).-In this article are given 
a lartre number of curves : true stress ( = stress taken on the smallest cross
secti~n present at any moment)-reduction in cross-section for tensile tests 
at normal and elevated temps. Among others curves are reproduced, 
obtained at ordinary temps., for aluminium U9·0%, copper 99·96%, nickel 
!)8. 77%, certain y steels, brass with 13-28% zinc, and bronze with 7% tin, 
as examples of the influence of additions which are taken into solid solution. 
Further, as examples of heterogeneous alloys, curves are given for carbon 
steds. At elevated temps. the curves for copper and carbon steels are deter· 
mined. Almost all the curves are straight lines for the greater part of their 
course; many bend upward towards the end. The max. load calculable 
from the straight part of the curves always agrees with that a,ctually found. 
Increase in the zinc content of brass causes a bigger reduction in cross-section 
up to the commencement of the reeking, and hence increases the elongation, 
tensile strength, and capability of hardening by cold-work. On the other 
hand, the yield point appears to have its max. valne with medium zinc con
tents. The experiments on copper at elevated temps. abo gave for the most 
part straight line curves up to 300° C. ; at higher temps. the copper becomes 
brittlc.-G. S. 

Electrolytic Conduction in Molten Metallic Alloys. I. Electrolysis of Zinc
Antimony Alloys. Robert Kremann, Hugo Ortner, and Hndolf .Markl 
(Monatsh., 1924, 44, 401-415). II. Electrolysis of Lead-Bismuth Alloys. 
Robert Krcmann and Aribert Brod11r ( ibirl., 383-38H). lIL Electrolysis 
of Lead-Cadmium and Lead-Sodium Alloys. Robert Kremann, Hubert 
Kienzl, and Hudolf Markl (ibirl., ID24, 45, 113-13!:.l). IV. Electrolysis of 
Mercury-Sodium Alloys. Hobert Kremann, Hichard l\Hiller, and Hubert 
Kicnzl (ibid., 15i-176). V. Electrolysis of Alloys of Mercury with Potassium, 
Calcium, and Cadmium. Hobert Krcmann, Hichard .l\liillcr, and Hug:o 
Ortner (ibid., lii--18t1).-A fuller account of work, the results of which ha~e 
already been published (rj. this J., l!l2·-!, 32, 528, 532, 533).-A. R P. 

Electrical Conductivity of Metallic Solid Solutions. Eustace J. Cn.v (Phil. 
_Jfag., lD2;), [vi.], 49, i53-760).-Various theories proposed to account for 
the low values of the elect. conductiYity of solid solutions are considered to bt in~dequate to account for the obse.rved phenomena. If it be assumed 
t la~ m metals the electrons responsible for conduction move in quantum 
~~bits, and in ~ pure metal are in phase with electrons of adjacent atoms, 

en the followmg facts can be accounted for : ( 1) the low conductivit~· of 
alloys consisting of one kind of crYstals of variable composition; (2) their 
1,0 W temp. and pressure codts.; (3) the absence of the supra-conductfro 
st~lte; (4-) the similaritv of tlw conductidt.v-compm;ition cnrYcs of various 
nuxturcs; and (3) the ~lhscncc of arJY spcl'i.fil' effects due to the phvs. and 
chC'm. properties uf the St'L'ond added· metal.--,J. ~- <_;. T. . 
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On the Electrical Conductivity of Metallic Aggregates. J. Runge (Z. 
tech. Physik, 1925, 6, 61-68).-A mathematical treatment of the problem 
as to how certain properties dependent upon the distribution of two com. 
ponents in a heterogeneous mixture, in particular the elect. conductivity, 
may be calculated from the conductivities of the components. The calcu
lation is a new representation and extension of work by Rayleigh (Phil. 
Jllag., 1892, 34, 481), in which the one substance is embedded in the other as 
cylinders or balls. The extension consists in the calculation of the con
cluctivity of a mixture in which the one component is present in the form of 
thin cylindrical shells. The curves obtained from the cadmium-lead, tin
cadmium, and tin-zinc systems fit in well with the course required by the 
theory hero <leveloped.-G. S. 

On the Over-Potential of Hydrogen with Alloys. J>. Fischer (Z. physikal. 
Chem., 1924, 113, 326-328) .-On ea thocles of alloys the over- potential is 
found to be the same as that of the metal with the smallest over-potential. 

-G.S. 
Experiments on the Emission of Electrons under the Influence of Chemical 

Action. Manfred Brotherton (Proc. Roy. Soc., 1924, [A], 105, 468-480).
A continuation of previous work by 0. \V. Richardson (Phil. Trans., 1921, 
[A], 222, 1). The emission of electrons from liquid alloys of sodium and 
potassium when acted on by carbonyl chloride has been examined at high 
and low pressures. The saturation currents ranged from 2 · 0 X 10-10 to 
4 · 3 x 10-~ amp. The magnitude of the emission is dependent on the rate 
of the drops and on the pressure of the active gas. An important factor in 
the emission is the accumulation of the products of reaction on the surface 
of the drops, electrons being thereby prevented from leaving the alloy. The 
form of the current-potential curve is dependent mainly on the pressure of 
the gas. Certain abnormalities were observed for very slow and very rapid 
rates of drops.-J. S. C. 
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nr.-CORROSION, EROSION, AND PROTECTION 
OF l\1ETALS AND .A.LLOYS. 

[See also " Elcctrochcmistry " (for clcctro-platiHg, &c.), p. Ju~. J 
For keys to abbreviations used, see pp. 285 and 293. 

!.-CORROSION AND EROSION. 

Accelerated Corrosion Testing of Metals and Alloys in Acid Mine Water. 
Robert J. Anderson, George M. Enos, and J. Richard Adams (Carnegie Inst. 
Tech. Coal-Mining Invest. Bull. 6, 1923, 1-61).-A report of an investigation 
carried out with the object of developing an accelerated test for determining 
the corrosion of metals and alloys in acid mine waters, and of correlating the 
data so obtained with data from long-time immersion tests. It is suggested 
that such a test will be of great value to the makers of pumps for handling 
mine waters and the like. Previous work is reviewed, and an account is 
given of experiments on a "chemical" test in which oxygen is bubbled 
through the corroding medium. Though this test may have possibilities, 
satisfactory results were not obtained, and attention was turned to electrolyti0 
tests. After checking a number of previous investigations, a method was 
evolved in which the specimen is attached to the revolving anode spindle 
of an c>lectrolytic apparatus, the cathode being a platinum wire, and the 
c.d. 0· 18 amp. per sq. dcm. of anode surface. Precautions to he observed 
arc enumerated. Experiments on 42 metals and alloys showed that the 
corrosion was accelerated 10 to 40 times and that the behaviour of the speci
mens was about the same as in long-time immersion tesb. The causes of 
some discrepancies are discussed briefly.-J. C. C. 

Laboratory Corrosion Tests. W. S. Calcott and J. C. \Vhetzel (Trans. 
Amer. Inst. Chem. Eng., 1923, 15, 1-113, 142--153).-A report on corrosion 
occurring between chem. reagents and the materials from which the con
taU:ers are fashioned, also the corrosion of chem. plant. The conditions 
which tend to brina about corrosion and the theories of corrosion are con
siclerc>d; the rate of ~orrosion is dealt with on the basis of the diffusion theory; 
the time, temp. and concentration effects are separately considered. 
Conditions arc laid down for standard corrosion tests with moving solutions 
and quiescent solutions. PubUshed corrosion data have been summarized 
and ~ table of materials resistant to mineral acids, organic acids, caustic 
alkalis,. dyes, aldehydes, salts, and in chlorination processes electrolytic 
cells, mtrations, and sulphonations. The prevention of corrosion by paints, 
enamels, protl'ctive oxides, and protective linings is discussed. Appended 
to the discussion are numerous valuable tables illustratina the points dis
cussed, and a classified bibliography ·which includes refe~ences to papers 
~ 1;~ the corrosion of (a.) special alloys (17), (b) ferrous alloys (12), aluminium 

4 
~),.brass (8), bronze (4), cadmium (1), chromium (1), copper (12), enamels 

(/ 
1
mm (47), iron and steel (19), lead (5). metals. gcneral (!'53), nickel (1), 

sec> (::!::!),tin (3), zinc (4), corrosion factor:,: (12..J.), pn'\'~'ntion of corru~ion (:3D), 
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:.i.nd bibliographies (8). Curves showing the corrosion with various materials 
arc also given.-J. F. S. 

Corrosion as Affecting the Metals Used in the Mechanical Arts. W. H. 
Hatfield '(Engineer, 1922, 134, 639-643).-A paper read before the Sheffield 
Association of l\1etallurgists and Metallurgical Engineers, Dec. 5, 1922. 
Experiments were made to test the relative resistance to various corroding 
media of 21 typical industrial metals. These included iron, various steels, 
stainless 8teel, Nichrome, Tantiron, Monel metal, aluminium, Duralumin, 
brass (57 copper, 40 zinc, 3 lead), phosphor-bronze, manganese-bronze, 
aluminium-bronze (8% aluminium), and tin-bronze (5% tin). The com
position, Brinell hardness, tensile strength, impact test, and fatigue range 
of each of the materials arc given. Cylindrical samples of the metals (about 
50 grm.) were immersed in the corroding media for 24 hrs. and afterwards 
weighed. Individual results are given for the reduction in weight of each 
metal in hydrochloric acid (N. and cone.), nitric acid (N. and l · 2 sp. gr.), 
sulphuric acid (N. and 10% ), running water, alternating wet and dry, steam 
and oxygen, sea-water, vinegar, 33% acetic acid, 5% citric acid, 5% ammonium 
chloride, 1% magnesium chloride, 10% sodium sulphate, 5% magnesium 
sulphate, and 33% sodium chloride. None of the specimens was uncorroded 
by acetic acid. The Nichrome alloy showed the best general behaviour, 
followed by the 14% chromium-steel, aluminium, Monel metal, tantiron, 
and 30% nickel steel. The electrode potential of the metals against a calomel 
electrode was determined. The results indicate that when rapid solution 
takes place the potential is highly negative, and that when the potential has 
a positive high value very little corrosion occurs. There was no distinct 
relation between electrode potential and solubility. Some data are added 
relating to the composition of the carbides in stainless steel.-R. G. 

The Corrosion of Industrial Metals. vV. H. Hatfield (Trans. Faraday Soc., 
1923, 19, 159-168).-A table is given showing whether or not various corrosive 
solutions have any action on many industrial metals, including Nichrome, 
Monel metal, aluminium, Duralumin, brass, phosphor-bronze, manganesc
bronze, aluminium-bronze, and tin-bronze. Examples are given of anomalous 
behaviour of metals towards corroding agents, which seem to show that the 
electrochemical theory does not satisfactorily explain all the observed 
phenomena. Thus nickel is resistant to sulphuric acid and chromium to 
nitric acid, whilst iron is attacked by both; yet 30% nickel-iron and 13 · 27% 
chromium-iron alloys resist sulphuric and nitric acids respectively. Again, 
5% acetic acid attacks "stainless'' chromium steel, whereas vinegar con
taining 5% of this acid is ·without action. When testing the resistance of a 
metal to corrosion in the laboratory, correct results can be obtained only 
when the liquid in which the metal is to be employed is used in the experi
mental work. Preliminary tests show that corrosion proceeds only when 
the surface tension of the solution is greater than that of the protective 
film.-A. R. P. 

On the Question of the Corrosion of Metals. E. Maass and E. Liebreich 
(Z. angew. Chem., 1924, 37, 897-899).-A review of the subject from the point 
of view of the electrochemical theory. Corrosion is favoured by feeble 
polarization of either sign, but the evolution of hydrogen affords a certain 
amount of protection. Electrochemical effects are masked by the formation 
of protectiYe coatings of corrosion products.-~.\.. R. P. 

Corrosion of Non-Ferrous Metals. \V. Fraenkcl (Z. angeu•. Chern., 1923, 
36, 25;) 257).--A reprint of an artide appearing in Z. Jletallknndc, 1923, 
15, U2-U7. (J., IU23, 30, 500).-A. H.P. 
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The Influence of Obstructive Films on Anodic Processes. Uli('k R. Evans 
(Trans. Frmulay Sor., 1924, 19, 78D-79D).-The anodic attack of a metal 
proceeds readily when a soluble product or an insoluble but non-adherent 
product is formed. An insoluble, adherent film prevents, either partly or 
completely, further action on the anode and, if the film is non-conducting, 
valve action may ensue. Films that are the direct product of anodic attack 
are more likely to adhere to the anode than those produced by precipitation 
at a small distance from its surface. Passivity at the anode is considered 
to be due to a layer of attached oxygen atoms or half-discharged oxygen
rich ions; this layer may be considered as a film of oxide differing, however, 
from any oxide known in the massive state. On removing or loosening 
this layer the metal again becomes active. The effect of this film is not only 
to prevent anodic dissolution of the metal, but also to cause a shift in the 
potential at which the metal is in equilibrium with its ions when the current 
has ceased to flow. Most metals of the "A" group of the Periodic Table 
nppear to be permanently passive, whilst the transition elements have a gap 
between the deposition and dissolution potentials, which causes many 
anomalies in their electrochemical behavicmr.-A. R. P. 

Corrosion of Polished Metal Surfaces by Ultra-Violet Radiation. W. W. 
Coblentz (Science, 1924, 40, 64).-The atmo:.ipheric corrosion of certain 
poli::,hed metallic surfaces is accelerated by the action of ultra-violet radiation, 
the portions of the surface exposed to the radiation becoming tarnished while 
the unexposed parts remain bright. The effect is produced by radiation 
of wave-length less than 300 µ. It is not stated what metals have been 
examined.-\V. H.-R. 

Rules to Follow in Order to Assure the Protection of Metallic Pipes and 
Underground Cables Against the Effects of Corrosion from Strong Currents 
from Electric Railways (Report of the Swiss Commission). Anon. (Industrie des 
Tramways, 1923, 17, 478-485).-Extract from the Bulletin Mensuel de la 
Societe Suisse de Gaz et Eaux, December, 1922.-J. C. C. 

Electrolysis by Stray Currents. James Chappuis and Hubert Desprez 
(lndustrie des Tramways. 1922, 17, 46-47).-An extract from Gompf. rend., 
Dec. 19, 1921.-J. C. C. 

How the Petroleum Industry is Solving its Corrosion Problems. Anon. 
(Chem. Met. Eng., 1924, 31, 42-46).--An mustrated editorial summary based 
on the opinions of representative technologists in oil production, transport, 
and refining. Oil-field problems are discussed, e.g. the corrosion of well 
casing and tubing; soil corrosion of underground pipe; corrosion in the 
refinery, e.g. the condensing equipment for crude oil distillation; corrosion of 
Rtills and fittings, of agitators and chemical treaters, and other miscellaneous 
equipment. Brass is regarded as the ideal metal for condenser tubes, 
<'nlorized steel for still tubes, and forged Monel metal is recommended for 
hand-hole plugs in the headers of the stills. \Vooden storage tanks arc 
provided with brass or copper tubes, whilst valves are of brass or bronze 
and pump-rods of brass or l\fonel metal.-:F'. ,J. 

Combating Corrosion in Gas Manufacture. Anon. (Chem. J.llet. Eng., 1925, 
31, 47-50).-Corrosion problems in the manufacture of by-product coke, 
C'~)al-;:rns, and water-gas are discussed, flow-sheets for these processes being 
µ:n·en. Pipe, fittings, valYes. dephlegmators, and other equipment used in 
('onjunction with cast-iron stills for ammonium sulphate production, are made 
of lead, special bronzes, or aluminium (alloyed with 8% silicon). In the 
:Pcovery of light oil from thf' gas the former is washed with sulphuric acid 
111 agitator::;; li1wll with lf'a<l and fitted with Duriron parts wlwrc lead is not 
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practicahle. The problcmf' of protection of pipes from soil.corrosion are 
discussed, but arc not yet rl'gardcd as solvcd.-F. J. 

Fertilizer Industry Conquering Corrosion. Anon. (Chern .. Met. Eng .. 1924, 
31, 50-51 ).-Industrial practice in the production of acid phosphate is 
surveyed. The first corrosion problem is found in the pipe used for conveying 
dilute sulphuric acid from the acid plant to the acid phosphate plant. Lead 
pipe has been found to last from 5 to 15 years, but only from 1 to 5 years 
with the more dilute acid. Valves of Duriron satisfactorily resist corrosion, 
but become frozen, unless in continuous use, and break when any effort is 
made to reclaim them. Lead valves last only one or two seasons. Cast iron 
and steel are used for the mixing pan, in which phosphate rock and sulphuric 
acid are brought together and stirred. The plough points of the stirrers are 
rapidly corroded and worn by the rapidly hardening mass.-F. J. 

How the Wood Distiller Dodges Corrosion. Anon. (Chem. Met. Eng., 1924, 
31, 52-53).-Corrosion in the hardwood distilling industry is attributed 
mainly to the action of the hot dilute acetic acid in the pyroligneous liquor, 
prior to its neutralization. A flow-sheet and general outline are given of 
the processes involved. In condensers, which are made of copper, the most 
serious corrosion occurs down the first 10 or 12 in. on the inner surface of 
the copper tubes. Thimbles of copper tube are inserted, or tubes are made 
of greater wall-thickness at the ends. It is also the practice to invert the 
condensers periodically, thus equalizing corrosion at both ends. The 
primary stills for distilling the crude pyroligneous acid are made of copper 
and give satisfactory service. The main factors to consider in attempting 
to replace copper are cost and thermal conductivity.-F. J. 

Corrosion Problems in the Pulp Plant. Anon. (Chem. Met. Eng., 1924, 
31, 54--56).-Chemical wood pulp is produced by processes in which either 
acid or alkaline reagents are employed, and the corrosion problems are 
extremely varied. In the sulphite process, 802 gas accompanied by some 
RO:i iB cooled, as it comes from the sulphur-burners, to a temp. most favour
able to rtbsorption with lime-water. Sulphuric acid, formed by condensa
tion of S03 , necessitates the use of hard lead (soft lead resists acid action, 
but is structurally unsatisfactory). The fans used on the coolers and towers 
are subject to corrosion. Cast iron, bronze, antimonial lead, and lead-covered 
cast iron have been tried. Aluminium is unsatisfactory, whilst satisfactory 
service has been obtained from a bronze impeller in a lead housing and from 
a cast-lead fan with bronze runners and a Monel metal shaft. The per
forated floors of the absorption towers are of copper or hard lead. The latter 
(tJlfi) antimony) is used for low-pressure pumps and piping for pumping the 
:;;ulphurons acid liquor, and bronze (90% copper, 10% tin) or lead-covered cast 
iron for high pressure. Bronze also finds many other uses, as in the fittings 
and valves of the digester. Other uses of non-ferrous metals and alloys are 
discussed, little need for them arising, however, in alkaline processes, where 
the solutions handled do not give rise to serious difficulties. Brass and bronze 
arc used for filters and screens.-F .. J. 

Corrosion Dragon in the Sugar Industry. Anon. (Chem. ~Jet. Eng., 1924, 
31, 58~60).-In the refining of cane-sugar and in the production of beet-sugar, 
the problem is rather one of general corrosion than specific. In cane-sugar 
refining there is a tendency to use copper throughout, and it is invariably 
used for impure concentrated sugar solutions. It is, however, inferior to 
cast iron for the ammoniacal materials present in the waste waters from the 
hone-char filters. Antimonial lead is used for tank linings connected with 
t!1e u:;;e of phosphoric acid in sugar-house work. For conveying sea-water 
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for usP in condensers, east iron and Government bronze are preferred, bronze 
also bdng good for aPrakd water supply. Other problems are discussed, 
and charts are given showing the relative resistances of various metals to 
corrosive solutions as used in the sugar industry.-]( J. 

Corrosion-The Constant Menace of the Chemical Industry. Anon. (Chem. 
Met. Eng., 1924, 31, 61-69).-The problems involved in the manufacture 
of the following chemicals are discussed at length-viz. sulphuric acid, 
hydrochloric acid, nitric acid, electrolytic alkali and bleach, dyestuffs and 
i~termcdiates, alum, salt solutions, ammonium nitrate, and acetic acid. 

-F.J. 
Corrosion and Its Relation to Safety in Chemical Plants. J. H. Shap

leigh (Chem. Met. Eng., 1925, 31, 768-769).-The dangers associated with 
the handling of corrosive liquids, gases, and fumes are discussed. Examples 
of external and internal corrosion are cited, the latter being the more 
dangerous. Corrosion of apparatus is differentiated from corrosion of build
ings, improvements in the former having resulted from the use of acid
resisting materials and from centrifugal pumping in place of the employment 
of air for delivery of liquids. Attention is paid to the factors affecting 
corrosion-viz. temp., agitation, activity of substance, moisture, dissolved 
gas, vaporization, expansion due to temp., oxidation or sulphating, free 
space distribution. These factors are severally discussed, and a list is given 
of the factors which tend to ensure greater safety.-F. J. ' 

How Metals Stand Up Against Corrosion. Anon. (Chem. Met. Eng., 1924, 
31, 70-83).-General.and specific data from many sources are given on the 
behaviour of the most widely used pure metals and alloys under the action 
of many destructive agencies encountered under industrial conditions. The 
following are considered, each under a separate head-viz. iron and steel, 
copper, aluminium, lead, nickel, tin, and zinc. The chem. and phys. 
properties of corrosion-resisting alloys, as compiled by a Committee of the 
American Society for Testing Materials, are presented in tabular form.-F. J. 

Modern Ideas on Corrosion Resistance. Anon. (Chem. Met. Eng., 1924, 31, 
83-85).-The views of leading metallurgists on some phases of corrosion, as 
presented at the Atlantic City meeting of the American Society for Testing 
Materials, are given in abstract.-F. J. 

The Corrosion and Decay of Metals and Alloys. Ernest G. Jarvis (Brass 
World, 1924, 20, 339-341).--An elementary and not very up-to-date account 
of the corrosion and season-cracking of metals, followed by some experi
mental results. ·when suspended in sea-water for periods up to four months 
in contact with iron, no corrosion was suffered by copper-nickel alloys (con
taining 85 and 30% copper resp.), aluminium-bronze (IO<y0 aluminium), 
German silver, l\Iuntz metal, or Kava! brass, but the iron was in all cases 
attackPd. On the other hand, in fresh water in contact with iron the German 
siln'r and aluminium alloys were corroded, whilst the Muntz metal and Kava! 
brass suffered no loss. The results are, however, complicated by the use of 
both cast and rolled materials.-\V. H.-R. 

The Corrosion Caused by Products of Combustion of Coal-Gas. U. R. Evans 
(('he111. and Ind. (J. Soc. Chem. Ind.), 1924, 43, 506-507).-The burning of 
C'oal-gas in a room without flues caused the corrosion of radiators and copper 
and bronze ornaments in the room. The corroded parts were coated, in the 
casp of the iron articles, with basic and normal ferric sulphate and a little ferric 
oxide, whilst the bronze articles were coated with basic copper sulphate and 
carbonate. The corrosion is shown to be due to the sulphur contained in 
tlw gas, whiC'h on C'ornbnstion produC'es sulphur dioxide.-J. F. S. 
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The Corrosion of Metals by tha Phenols of Low-Temperature Tar. Udo 
Ehrhardt and Georg Pfh,iderer (Bre1111stoff-Che111., Hl21, 2, 9; C. AIJs., 1U21, 
15, 942).-\Tarious metals werf' shaken for four WE'Pks with low-temp. tar 
fractions boiling up to 270'", saturatPd with water, in the prPsence of air. 
Aluminium, 18°/0 silicon-iron, and "V2A" steel (Krupp) did not lose in wt.; 
nickel and rolled iron were not badly attacked; copper. zinc, and lead were 
the least re3istant, but brass was less attacked than either copper or zinc. 

Some Properties of Fused Sodium Hydroxide. Thomas Wallace and Alex. 
Fleck (.J. Chem. Soc., 1921, 119, 1839-1860).-(1) The water content, (2) action 
upon iron, nickel, and copper in air, and (3) action upon iron, nickel, and 
copper of fused sodium hydroxide containing 5°/0 sodium peroxide. The 
action upon iron, nickel, and copper was studied between 350° and 600°. 
In no case was the amount of metal dissolved very high, the max. being 
0 ·73% in the case of copper. Iron is less vigorously attacked than copper, 
but more than nickel. In the study of the action of sodium hydroxide upon 
metals, and e3pecially when 5o/0 sodium peroxide was added, the formation 
of crystalline substances was noted between 500° and 700°, which though 
soluble at higher temps. crystallized out on cooling. The yellow crystals 
obtained from iron corrosion upon analysis showed a composition approx. 
X a,JFe50 9 • The reaction between sodium hydroxide, sodium peroxide, and 
iron or nickel is almost certain to have a parallel with similar metals, such 
as cobalt, chromium, or manganese, and it is extremely probable that further 
research on lines indicated would reveal new crystalline substances similar 
to those described. 

Corrosion and Erosion of Steam-Turbine Blading. E. Honegger (Brown
Boveri Rev., 1924, 11, 263-268).-The failure of blades in the low-pressure 
stages of steam turbines is largely due to erosion by the moist steam. This 
paper gives the results of erosion tests on specimens of special nickel and 
chrome steels, brass, manganese-nickel brass, and Monel metal. The 
specimens were subjected to a jet of moist steam at a velocity of 1200 m. per 
second for 70 hrs., and the erosion determined by loss in wt. The best results 
were obtained with chrome and nickel-chrome steels, and greatest erosion 
took place with 5% nickel-steel and 70: 30 brass.-C. J. S. 

The Present Position of Research on the Corrosion of Condenser Tubes. 
Kurt Thielsch (A.E.G. Mitteilungen, 1923, 19, 323-330).-A review.-C. J. S. 

Decomposition Phenomena on Condenser Tubes. Anon. (Mitt. Material., 
1923, 41, 8.5).-A condenser tube of a+ (:3 brass, containing 62·6% of copper, 
exhibited much more corrosion than did a tube of a brass containing 70·5% 
of copper.-G. K 

The Corrosion of Metal Water Conduits. Hugo Kuhl (Oas u. Jrasserfach, 
1922, 65, 99-102; C. Abs., 1922, 16, 2747).-K. reviews the literaturE' with 
regard to the corrosion of lead, copper, cast iron, zinc, and various alloyed 
metallic conduits. Preventive measures are givt'n. 

Destruction of Aluminium Foil by Unsuitable Adhesive. Anon. ( Jf itt . 
.. Material., 1924, 42, 38).-It was observed that labds stuck on to boxc>s of 
cigarettes by means of an alkali adhesive causPd destruction of the aluminium 
foil.-G. ~. 

Self-Corrosion of Lead Cable Sheath. F. 0. Anderegg and R. V. Achatz 
(Bull. Eng. E.i:p. Station, Purdue Univer8ity. No. 18, 1924, 46 pp.; C. Abs., 
Hl24. 18, 35fl;)-:~r>B6).-A detailed study is given of the corrosion of com
mercially pnrP lead. of the 1% antimony alloy. and of the 3% tin alloy with 
lead USE'<l for cnhlP slwath. In addition to fip}d observations. P.arnples were 
buried in 100 pots of clilferPnt Roil mixtnrPs and kept at room tPmp. for 10 
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nths. Other sampks were placPd with a variety of moist substances in 
moincubator ( :38c) for 1 week, or in alkali or acid solutions for 1 month. E.m.f. 
::easurements were made of lead in contact with soil or other solutions, and 
a metalloaraphic study was made of the corrosion. The purer lead sheaths 
are corroded usually less than antimony-lead, but appreciably more than 
tin-lead. The corrosion varies with the organic matter in the soil, the action 
of acetic and similar acids from decaying vegetable matter being indicated. 
In soils the corrosion varies inversely with the drainage. Lead being 
amphoteric is attacked by alkalies as well as by acids. Hence lime, lime
stone, mortars, cements, &c., are apt to be harmful. Basic yellow crystals 
of lead nitrite tend to separate out when HNOa has a chance to act on lead. 
Corrosion is intercrystalline at first, followed, in pure lead and antimony
lead bv attack over the whole surface with some pitting. In tin-lead the ' •' attack is apt to be wholly intercrystalline. Tin increases the resistance to 
corrosion because of its own resistance, because of forming easily a corrosioh
resisting solid solution, and because of the proximity of the two metals in 
the e.m.f. series. Antimony decreases the resistance of lead to corrosion 
because, on account of the slowness of its solution in lead, it is largely squeezed 
to the boundaries of the crystal grains as a eutectic. In view of the separation 
of lead and antimony in the e.m.f. series, it is not surprising that corrosion 
readily takes place. A laminated structure of the lead crystals was observed 
which increased with the purity. Cinders are corrosive, salt solutions are 
bad, and at points where water is held against the sheath by capillarity 
corrosion is a pt to occur. A limited experience shows asphaltic coverings if 
continuous are effective in preventing corrosion. Lead should not come in 
contact with soil, wood, concrete, &c., or their solutions. The e.m.f. of 
these three kinds of lead as well as chemically pure lead is the same against 
PbC104 solution to 0 · l mv. The tin-lead alloy showed an increase in e.m.f. 
after treatment with Heller's solution, similar to that observed by Getman 
for pure lead, but chemically and commercially pure lead as well as antimony
lead showed the opposite effect. An allotropic lead seems unlikely. A 
bibliography is appended. 

Corrosion of Lead Sheath. P. 0. Anderegg and R V. Achatz (Telephone 
Eng., 1924, 28, (9), 34-40).-An abstract of Bulletin Ko. 18 of the Purdue 
University Engineering Experiment Station. See abstract above.-J. C. C. 

The Electrolysis of Lead-Covered Cables. Anon. (Elect. Ry. and Trarn. J., 
1?23.' 48, 138, 142).-An abstract of lnst£tidfon of Post Office Electrical 
Engineers Prof. Paper Xo. 89, 1922, 72 pp. (J., 1924, 32, 548).-J. C. C. 

Beetles Attack Lead Cables and Interrupt Service. S. R "rinters (Elect. 
World, 1924, 83, 1337-1338).-A beetle prevalent in Southern California 
ea use~ eonsidera ble damage hy boring small holes in the lead she a thing of 
elec~nc ea bles, which eventually fail through thC' admission of moisture to 
thC' msulation. All t~'pes of kad alloys arc attacked by these insC'cts.-C. J. S. 
_ ~ood Products Fight Contamination. Anon. (Che111. JI et. Eng., 1024, 31, 
a6- 0 8 ).-l'raetically all fruits and many vegetables ha VC' an acid reaction, 
an~ thus all C'quipment used in preparing and containing their products must 
:esist corrosion, which is accelerated by the oxygen present in large amounts 
~ porous ~ruits. Corrosion is a serious problem in the canning industr~'· 

he <'olourmg mattc>r in red fruits is destroyed by rc>duction ari~~in" from thC' 
I - • t. t. r 

< orros1 YP a<·t ion, n nd this is o bYia kd by laeq uering or ern1mc>lling the t inpla tC' 
<'ans.. Pertora t ion, howC'ver, often takes plaee in eans thus trl'a tC'cl. For 
c:rtam fruits, crushen; must be of bronze, aluminium, or metal, platC'd with 
nickel or siivC'r. Pulp filkrs arC' of copper or brass, tinned or silver-plated. 
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Heating kettles for juices or jellies are of aluminium or copper (plain, tinned, 
or silver-plated), and vacuum evaporators are also made of these metals. In 
the manufacture of vinegar, brass pipes and valves are preferable to iron. The 
metals found most suitable in vegetable oil refining, meat-packing, gelatine 
making, and preparation of carbonated beverages, are discussed.-F. J. 

The Corrosion of the Tin Container by Canned Foods. H. W. Powell and 
E. \V. McHenry (Canad. Chem. Met., 1924, 8, 185-186).-The action of canned 
foods on the tin container depends on their acidity and on the time of exposure. 
Very slightly acid foods, especially if they contain sulphur compounds, some
times cause a general blackening of the can due to the formation of ferrous 
sulphide, whilst somewhat more acid foods, such as tomatoes, cause the surface 
of the can to assume a "galvanized" appearance-large feathery crystals. 
\Vith very acid foods, such as apples, pears, raspberries, &c., the. corrosion 
may be divided into three stages. In the first a small amount of hydrogen 
is evolved, and the vacuum inside the can is reduced ; on striking the can 
on a hard surface the ends bulge outward. In the second stage hydrogen 
evolution has become more rapid, and the ends of the can are permanently 
bulged out; finally, in the third stage, pinholes appear in the can and the 
food is spoilt. A certain amount of machining is necessary in making the 
can, and this causes the tinplate to be removed from small areas or to crack 
or "craze," and corrosion then proceeds rapidly with the more acid foods. 
This may be prevented to some extent by coating the inside of the cans with 
a vegetable gum lacquer, but even this coating is never perfect, and pinholing 
is frequent.-A. R. P. 

Formation of Tin Hydride from Rusty Tinplate. "Wilhelm Vaubel 
(Chem.-Zeit., 1924, 48, 351).- When tinplate, which has been exposed to 
corrosive action so as to produce a number of rusty spots, is immersed in a 
5% solution of acetic acid, or a lo/o solution of oxalic acid, tin hydride is 
evolved, and it is possible that this compound may remain dissolved in liquid 
foods stored in tinplated cans, and may be the cause of poisoning from eating 
this food. Tin hydride is also formed when tin and iron are brought into 
contact in the presence of acetic or oxalic a.cid.-A. R. P. 

A Series of Poisoning Cases After Eating Food from Tinned Iron Cooking 
Utensils. Heinrich Zellner (Chem.-Zeit., 1924, 48, 205-206).-A number of 
persons developed symptoms of poisoning after eating food cooked in vinegar 
in tinned iron utensils. Investigation showed that this was due to the 
formation of hydrogen arsenide by electrolytic action between the iron in 
exposed places and the tin coating which contained 0 ·039% arsenic. This 
arsenic and the 0 · 22°/0 lead present in the tin were neither sufficient to account 
for the numerous cases, and no contamination of the food by organic poisons 
could be detected. Hydrogen arsenide is a much more powerful poison than 
other inorganic arsenic compounds, and care should therefore be taken to 
use metals absolutely free from arsenic in the manufacture of kitchen utensils, 
especially when there is a possibility of electrolytic action taking place when 
acid foods are prepared.-A. R. P. 

Effect of Reduced Pressure on Rate of Corrosion of Amalgamated Zinc in 
Acid and in Alkali Solutions. E. \V. Greene and 0. P. \Yatts (Amer. 
Electrochem. Soc. (Advance Copy), 1924, Oct., 435-441).--There is a definite 
acceleration of the corrosion of amalgamated zinc in sulphuric acid by a 
vacuum. This acceleration is effected either with or without air in the solution. 
There is a retardation of the corrosion of amalgamated zinc in sodium 
hydroxide by a vacuum. This retardation takes place with or without .air 
in the solution, but is greatest with the air present. There is a retardation 



Corrosion, Erosion, and Protection of lvl etals 875 

f th corrosion of lead in acetic acid by a vacuum. This retardation is 
~ffect:d with or without air in the initial solution, but is greatest with the 

air excluded. 
· The Corrosion of Iron and its Suppression by the Deaerating of the Water. 

E. Paris (Chaleur .et .Ind., 192~, 2, 580).-A resume of a paper read before 
the Societe du Chimie Indus~nelle.-J. C. C: . 

Alloys Resistant to Corrosion : General D1scuss1on. (Trans. Faraday Soc., 
1923 19 213-230).-A considerable part of the discussion is devoted to 
argu~ents for and against the electrochemical theory of corrosion as put 
forward by Evans (J., 1923, 30, 239) and aptly summed up by Johnston 
(J. 1924, 31, 430). Calite (5·5o/0 chromium, 4·1% aluminium, 40% nickel, 
and 50°/o iron) sh?ws practically absolute resistance to oxidation U_P. to 
1000° C., but is rapidly destroyed at much lower temps. by gases contammg 
sulphur compounds. A nickel-chromium-iron alloy having 48% nickel, 
27°/c chromium, and 19% iron, together with 4% copper, 0·5°/0 silicon, 
o. 58;

0 
manganese, a~d . 0 · 23% carb~n, ~as a micr.ostructure conta~n~ng 

lar<re white needles similar to those m mckel-chrommm alloys contammg 
se:eral per cent. of aluminium. (CJ. Kayser, J., 1923, 30, 486).-A. R. P. 

Tests for Grading Corrosion-Resisting Alloys. Wm. E. Erickson and 
L. A. Kirst (Amer. Electrochem. Soc. (Advance Copy), 1924, Oct., 427-433).
As a rapid method of selecting from a large number of iron alloys those which 
would possess the rust-resisting qualities of stainless steel, Kurtz and 
Zaumeyer (Amer. Electrochem. Soc. (Advance Copy), 1924, Oct.) applied an 
acidified solution of copper sulphate to the cleaned metal surface. While 
this test probably detected all alloys having marked resistance to corrosion, 
it did not differentiate between those of high and those of only moderate 
resistance. The experiments, results of which are here reported, were under
taken in the hope of separating these alloys into several groups according 
to their resistance to corrosion. The alloys were tested with solutions of 
CuS04, AgN03, PtCl4, AuCl3, and PdC14 • Of the common materials silicon 
and chromium appear to be the most resistant to corrosion. The addition 
of either or both of these elements to iron reduces the corrodibility very 
appreciably. 

Water and Pipe Materials. Hartwig Klut (Wasser 'lt. Gas, 1924, 14, 
305-307 ; C. Abs., 1924, 18, 2777).-A rather complete resume is given of 
pipe materials and their application to waters of different characteristics. 
Aluminium, asphalt-coated lead, iron and steel, enamelled coating, wood, 
copper, brass, zinc, and tin are discussed. 

II.-PROTECTION. 

Protective Coating for Steel Parts (including Zinc Plating). Anon. ( C.S. 
Army Air Service Specification No. 98-24, 111-c, 1923, 4 pp.; Eng. lnde:r, 
1923, 524).-A specification covering general requirements for zinc plating 
and other approved methods for the protection of steel parts against corrosion. 
rn·trotecti~e Coatings for Aluminium. Carl ~~mmentz. (C:hem .... l!et. E1~r;., 
· -~, 31, 698).-'--Two elect. methods for prov1dmg alunumum articles with 

ant.1-corrosion oxide coatings, as recently developed in Gcrnurny, arc dc
s~~ibcd. The first depends upon the formation of a uniform, tough oxide 
8 

lll which is formed when aluminium is heated electrically in the aLir. The 
second depends upon the formation of a thin oxide coating upon the surface 
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of aluminium objecb; when they are made the anodes of a cell containing a 
saturated solution of borax maintained at a temp. of 60') F., using current 
of O·oi amp. at a voltage of 4, which is gradually increased.-F. J. 

Steam Boiler Fire-Bars with a Protective Coating. Robert Hopfelt 
(Z. r. d. I., 1925, 69, 411-414).-Experiments with grey and white cast-iron 
fire-bars showed that they perished through the formation of iron oxide and 
by a marked absorption of sulphur. Metre-long bars sprayed with a bout 
45 grm. of aluminium were similarly treated, as regards service conditions, 
and removed from the furnace after GOO hrs. The aluminium had protected 
the surface from gases, but the structure of the cast iron below had under
gone some deterioration. By heating aluminium-sprayed wrought-iron and 
cast-iron specimens to different temps. it was found that up to 1100° C. no 
change could be observed ; at l 150CJ C. the iron had obviously diffused into 
the aluminium. Tests arc reported of the use of caHt iron to which aluminium 
had been added in the molten state, and although slightly better fire-bars 
might be macle by such means, far greater service life is obtained from a bar 
if the aluminium be applied as a r:;urface coating.-T. H. T. 

Discussion on Protective Paint Coatings. (1-iir) Hobert Hadfield and R S. 
l\lorrell (Chem. anrl Ind. (J. Soc. Chern. Ind.), l!J25, 44, 27-28'1').-A dis
cussion on protective paint coatings held at a, joint meeting of the London 
section of the :Society of Chemical Industry and the Oil and Colour Chemists 
Association. H. dealt with the causes of the corrosion of metals and the pro
duction of alloys which will resist the corrosion of air and water. M. dealt 
with the water absorption and permeability of varnish films.-J. F. S. 

Protective Paint Coatings. J. N. Tervet (Chern. and Ind. (J. Soc. Chern. 
Ind.), 1925, 44, 28-301').-An account of tests made with metallic lead powder 
mixed with a litharge boiled oil. A layer of this was placed as a primer on 
a clean piece of steel, and after drying it was covered up with Brunswick 
green. After 9 months' exposure to air containing both nitric and sulphuric 
acid fumes the coating was intact, there was no rusting of the steel, and the 
lead powder appeared to have collected as a uniform coating on the steel 
surface. A further 12 months' exposure to the acid fumes left the coating 
still intact.-J. F. S. 

Paint as a Rust Preventative. R. C. Sheeler (lndust .. Management (N. Y.), 
1924, 68, 229-232).-Under ordinary conditions a good rust-inhibitiYe coat 
applied next the metal, followed by a high quality linseed oil paint, gives 
satisfactory protection. No paint or varnish will withstand a temp. as high 
as 500c, but coal-tar and naphtha, if frequently renewed, will protect steel 
stacks, &c., exposed to higher temps. Galvanized iron roofing exposed 
to sulphurous fumes and soot may be protected by dipping in copper
sulphatc solution, followed by a coating of rust-inhibitiw• primer in which 
basic chromate of lead is the main ingredient. This is covered with two 
coats of white undC'rcoat ancl a finishin,g coat of glo:-;sy "::\lill \\"hitc." If 
paints of graphite character are used it is important to see that cracks and 
hoks arc repainted. or electrolytic .action 'Yill commence. In thC' painting 
of the exterior of storage tanks the paint should be light in colour to prevent 
undue absorption of radiant heat. For this purpose aluminium paints are 
most satisfactory, proYidecl that a suitable Yarnish is used.-\Y. H.-R. 

Painting and Preservation of Metal Surfaces. \\' .• J. Owrbd\: (Paint. Oil 
and Chem. Ree .. l!l2-L 78, (;")). 10-11, (l)). lO 11; ('.Abs., Hl2.f, 18, 3280).
An address. 

Some Observations on Aluminium Paints. P. H. Walker and E. F. Hick
son (Che111. Jlet. Eng., HJU, 31, GU3-GUG).-The results of exposure tests of 
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tal panels painted with aluminium paints of varying compositions are 
~e c'ribed. Polished aluminium powder paint docs not stain so readily as 
e~nt made with unpolished powder, and gives a smoother sheen. A number 

~; formulre are recommended for paints of good ?rushing c.onsistency ~nd 
lrvincr firm, uniform, smooth films free from runnmg. streakmg, or saggmg. 
,,...l 0 • • t d rf . 1~ J Illustrations of specimen pam e su aces are given.-~. . 

The Relative Action of Acids on Enamel.-V. Emerson P. Paste (J. Amer. 
Ceram. Soc., 1923, 6, 689-697).-The action of citric acid on different types 
of enamels has been studied. The time required to produce the first etching 
of cooking ware enamels with 15% citric acid has been examined. These 
tests lead ~to the conclusion that commercial cooking ware enamels as a whole 
arc readily etched by 15% citric acid, and the degree of etching is not 
necessarily proportional to the time of action. The use of 1% acetic acid 
and also the use of a spot test arc investigatPd, including tests on commercial 
ware. The work as a whole brings out certain weaknesses of the possible 
methods of testing, but does not result in the establishment of a satisfactory 
tcst.-J. F. S. 

Electric Japanning. Harry Allen (Amer. Electrochern. Soc. (A<lvanee Copy), 
1924, Oct., 443-450).-A brief review of the development of electrically 
heated enamelling ovens, and the progress made in the art of enamelling 
automobilc parts at the Dodge motor-car plant. With the co-operation of 
the different manufacturers whose product is used, experimental work has 
been carried on to the end that steady improvement has been made in meeting 
the requirements of production on a large scale, in the quality of enamelled 
work, economy in baking time, and in bettering the working conditions in 
thPse departments. The results secured at present are obtained with the 
utmost dependability, and are accomplished by labour which is easily re
placed. As lesp, than a day's production of sets of enamelled parts is carried 
in stock, it is essential that the enamelling department be able to produce 
high-quality work every day in the year, regardless of weather conditions. 

An Electric Furnace for Vitreous Enamelling. Carl Schwier (J. Arner. 
Cermn. Soc., 1923, 6, 1030-1039).-An electric furnace suitable for 
vitreous enamelling is described. The furnace is of the heavy duty industrial 
radiant type, built with Chrome! A coils placed in top, bottom, and both 
sides. It is equipped with a double-loading fork. ~ome costs data are 
given.-J. F. ~-

Durability of Plated Surfaces. W. 1\1. Phillips (Amer .. Machinist (Eur. 
Edn.), 1924, 61, 738, 739).-Abstraet of a paper read before the Society of 
Au~omotive Engineers. The preparation and durability of nickel-plated 
radiator shells and other steel parts of motor-cars are discussed. The 
preliminary opc>rations of cleaning and polishing are briefly described 
an.cl the necessity for thicker coating of nickd pointed out. The average 
thick1~ess on low-priced cars is bctwem 0 ·0001 and 0 ·0002 in. A copper 
dC'pos.1t of 0 · OOO:l in. thickness is recommC'nckd prior to finally depositing 
the niekC'l, which should be at least 0 · 0002 in. thick. Hv usin« tlw "hc>avv-

1 t " < I:°' < 

Pa c method, tlw cost is reduced bv reason of the elimination of some of 
the P?lishing operations. Methods o( testing thickness of deposits are briefly 
menhonC'd.-F. ,J. 

Protective Coatings for Selective Carburization. .I. ~. YaniC'k and H. K. 
~t .. ~sehman (Tm 11s. A 111er. Soc. Steel Treati11r7. In:?:~. 4, :10;i- :t.~H ; ( ' .• l hs .. 
n.2.~. 17, :l070).--.• .\ comparison of coppn plating. tircclay,kaolin,and enamd 
nnxtu~es as an t'ffective protection of steel surfaeC's for carburization. Copprr 
plate is Yery effeetin but subject to defects inherent in electro-deposits; 
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these clef ects are most readily overcome by increasing the thickness of the 
coating; these data are given in curves and tables. A thin coating of 
enamel and a thick coating of fireclay water-glass paste give moderately 
satisfactory protection; the enamel may be more easily applied and gives 
better results. The infiltration of nitrogenous gases through the protective 
coating caused contamination by nitrogen; the decomposition of a nitrate 
gave similar results with the enamel mixture. 

Fluxes in the Tinplate Industry. T. Lewis Bailey (Trans. Faraday Soc., 
1924, 20, 195-197).-In the manufacture of tinplate the iron sheets pass 
directly through a strong solution of zinc chloride into the tin bath, then 
through a series of rolls immersed in molten palm oil, the function of which 
is to assist in the removal of excess tin. The use of zinc chloride instead of 
palm oil for the preliminary pickling gives a lighter coating of tin as \vell as 
preventing oxidation of the iron in the bath, but it gives a more objectionable 
"scruff " on the surface of the bath.-A. R. P. 

Oxidizing Cementation, Galvanizing, Sherardizing, Metallization. J. Arnoul 
de Grey (Chale11r et Ind., 1921, 2, 3~1-338. Cf. J., 1923, 29, f)57).-A 
continued description of the operations of treating the surfaces of metals 
by" malleabilization," zinc galvanizing, sherardizing, and metallization by the 
Schoop process.-J. C. C. 

A New Method for Zinc-Coating Wire. J. L. Schueler (Arner. Electrochem. 
Soc. (Advance Copy), 1925, April, 19-30).-This paper deals with "galv
annealing," a new hot process for zinc-coating wire. A brief comparison 
is made between the ordinary hot zinc-coating processes and galvannealing. 
The new process differs from the old process in that wiping of the coating is 
obviated and a new step introduced-heat-treatment of the zinc coating
which smoothes the coating, distributes it uniformly around the surface of 
the wife, and makes the heavy coating malleable and flexible. The process 
is in daily use, and several thousand tons of wire have been successfully 
zinc-coated. Methods for analysis of coatings are briefly discussed, in
cluding the Preece or copper-sulphate test. The galvannealed coating is 
shown to be composed of an outside layer of zinc; an intermediate layer of 
FeZn10 ; inside layers of FeZn10 and :FeZn7 ; and, finally, a layer of FeZn3 

next to the surface of the wire. 
Analytical Investigation of Galvanized Layers. Carlos F. Hickethier and 

Ernesto E. J. Bachmann (Anal. Assoc. Quim. Argent1:na, 1924, 12, 1:3-19).
An investigation of the zinc layer on iron produced by galvanizing. By 
etching the surface with iodine it is possible to distinguish several layers 
before the iron is reached. If the zinc bath in galvanizing contains more 
than 3% of iron or 1·5% of lead the zinc layer does not adhere to the iron. 
·when sherardized iron is used, 4 layers can be identified, of which the layer 
richest in iron is very prone to oxidation, whereby the original iron is laid 
bare. The zinc deposited on iron electrolytically is less pure and less adherent 
than the zinc coating produced by the ordinary process. Methods for deter
mining the thickness and strength of the zinc layer arc discussed.-J. F. t-\. 

Factors Influencing Weight of Galvanized Coatings. H. Ba blik (.JI et. Ind. 
(Land.), 1924, 25, 97-99).-Tests were carried out to determine the influence 
of sheet thicknC'ss, bath temp., period of immersion, bath composition, and 
character of iron sheet on the wl'ight of zinc coating obtained in hot galvanizing. 
lt is concluded that the main fadors determining the thickne:-:s are the time 
of immersion and the temp. and viscosity of the bath.--J. C. C. 

A Study of Fluxing in Galvanizing. Heinz Bablik (.:.llet. Ind. (Land.), 
1924, 24, 541-543 ).-Results are given of experiments carried out on the 
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ction of sal-ammoniac as a flux in galvanizing. It is concluded that the 
~ux on a galvanizing bath consists mainly of 2XH 4Cl 2 • ZnC1 2 , ZnXH 3Cl 2, 

. nd znCI
2

• It appears that the power of the flux is a function of its KH 4Cl 
:ontent. Loss of XH3 is retarded by the addition of glycerine and by keeping 
the temp. as low as possible.-J. C. C. 

The Preece Test for Zinc-Coated Materials. \V. M. Peirce (Bull. Amer. 
Zinc Inst., 1924, 'i, (9), 1-5).-The surface structure of galvanized iron 
consists of an outer layer of zinc, a middle layer consisting of a solid solution 
of zinc in the compound FeZn 7, and an inner layer of the compound FeZn3 

in contact with the iron which dissolves a small amount of zinc. The relative 
amount of the constituents is greatly altered by heat-treatment. \Vhcn 
dipped into copper-sulphate solution the FeZn7 and FeZn3 constituents arc 
much less rapidly attacked than the zinc layer, and hence the Preece or 
copper-sulphate dip test gives no indication of the thickness of the zinc 
coating, as the rate of attack will vary with the relative amount of the different 
constituents even though the total zinc content is identical. The test may 
have some value for indicating the uniformity of the coating. Ko relation 
exists between the resistance of a coating to atmospheric corrosion and its 
resistance to attack by copper-sulphate solution. The total zinc content 
is best determined by stripping the zinc coating with hydrochloric acid and 
weighing.-\V. H.-R. 

New Metallizing Process. M. U. Schoop (Chem.-Zeit., 1925, 49, 184-185).
Instead of the usual method of supplying the metal to be sprayed into the 
pistol in the form of wire, it is drawn in the form of fine powder into the space 
just in front of the oxygen outlet of the blowpipe, where it is thoroughly 
mixed with the gases before they issue from the jet, and is thus ejected at 
high speed as a very fine spray of molten metal.-A. R. P. 

Metal Spray Coatings for Hot Oxidation Resistance. Carl Commentz (Chem. 
Met. Eng., 1924, 31, 733).-The protection of fire-bars for boikrs by means 
of the metal-spraying pistol is briefly discussed. The bars last longer, cleaning 
is facilitated, combustion is made more complete, and a greater efficiency 
is obtained.-F. J. 

The Metal Spray Process and Its Use in Practice. G. Kutscher (Ap
paratebau, 1924, 36, 261-263).-This article gives a summarizing report of 
the process of metal spraying and of its use in practice.-G. S. 

Metallization. Anon. (Machinery (Lond.), 1924, 24, 641-644).-A 
description of the Schoop metal-spraying process.-J. C. C. 

Metal Spraying. Anon. (Conquest, 1925, 6, 117-118).-A popular article, 
based on the paper by T. H. Turner and \V. E. Ballard, published in this 
J., 1924, 32, 291-312.-J. c. c . 

. Process of Metallization in the Cold by Metal Spraying. Jean Marchand 
~Science et la rie, 1923, 23, 204-211 ).-The Schoop process of metal spraying 
~s ckscribed, and various types of pistols are illustrated. A number of 
mstances are given of the applications of the process in various industries. 

-J. c. c. 
Protection of Duralumin Against Sea-Water. Anon. (Aerona11tiq11e, 

192.:~. 5, 300).-lt is proposed to protect Duralumin against the corroding 
action of sea-water by spraying with iron by the Schoop process. From 
eh'etro clwmical considerations it is obvious that this iron coating will Le 
attal'kel~ rather than the underlying Duralurnin. Furtlwr protC'dicn cnn 
lw obtamed by coating the iron with varnish, which adlwres closely to the 
granular surface resulting from metallization.-J. C. C. 
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I.-111E'TALLUGBAPHY AND .Z\JACRUGIL11)HY. 

Metallography. Henry Le Chatelicr (Ree. trai·. chi111., 1023, 42, 846-849). 
-A brief historical sketch of the development of mctallographic methods 
and their value in industry and science.-A. R. P. 

The Trend of Physical Metallurgy. C. H. Matthewson (J. Franklin Inst., 
1!)25, 199, 37-50).-An addrcss.-C. J. S. 

Practical Metallography. Stanley P. Rockwell (Am.er. Machinist (Eur. 
Edn.), 1924, 61, 487-492).-A paper read before the American Gear Manu
facturers' Association. Deals chiefly with steel problems suitable for 
solution by the metallographist. Describes the equipment required and 
methods of investigation.-F. J. 

Internal Structure of Alloys. ,V. Rosenhain (Reu. Unfr. J.lfines, 1924, 
[vii.], 3, 334-337).-A translation, somewhat abbreviated, of the May Lecture 
before the Institute of Metals, 1923. (Cf. J., 1923, 30, :{.)-A. R. P. 

Intermetallic Compounds. F. I. G. Rawlins (J. Roy. Mfrroscop. Soc., 
1924, 374).-A brief note, suggesting that a knowledge of the degree of 
accuracy with which the range of stability of intermctallic systems and the 
saturation point of solid solutions can be determined microscopically would 
be of great vahH'.-J. C. C. 

Texture Pictures of Native Metals. K. OC'bbC'k'-' and -:\1. von. R£'hwarz 
(Z. Krist., 1924, 59, 62~82).-A dC'scription of thC' form in which natin gold 
and silvC'r occur. Some 31 reproductions of ekhC'd, natin· and otherwise 
trPakcl gold surfacps arc gin·n, which are deseribC'd at some 1£'ngth. This is 
followf'd by a similar but shorter description of eight rf'productions of native 
and other varkties of silnr.-J. F. S. 

On the Structure of Worked Metals. )[. Polanyi and E. f'chmid (Z. tech. 
Physik. l!l24, 5, ;)SO ;")Sfl).-An attC'mpt was 1111dertakt·n to explain the 
alt.t:>rations h> the propertit:>s of a erystal aggn'1rate after plastic deformation 
hy nwans of the known alkrations of the properties of single metal crystals. 
The greatest difficulty hereby lies in the fact that, for example, zinc as an 
aggr£'gatc at room temps. is up to 5 times as strong, and at thC' tC'mp. of liquid 
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. ·. till to 10 times as strong as thP stron!.(c:-;t singlP cry:-:tal. Tlw high 
:ur is l . l l . I I . . t nuth of thP aggregate as compare( wit l t re smg e cr,\·sta is accomparned 
~)~e a7l increa:wd ea pa bility of recrystallization : recry:-;talliza t ion at lower 
t~mps. and the formation of a finer grain. Experinwnts upon pairs of 
rvstals, produced by welding on to one another or of natural occurrence, 

~h.ow that the junction deforms less, because slip is hindered there, and it is 
therefore stronger than unconnected places, or it ruptures. "'ith pairs of 
crYstals several new grains form on heating at the grain boundary; with 
a ~ingle cr~·stal, on the other hand, generally only one single new crystal is 
prodtic<'d on heating, and this grows inwards from the spot stressed elastically 
to the hicrliPst degree in the deformed crystal. The undeformed ends of single 
crvstals ~hich have been pulled in tension tests do not recrystallize. The 
pl~ce most highly stressed elastically in the single crystal is therefore the 
transition point from the ends to the elongated band. The single crystal 
hardens by deformation, as does the crystal aggregate, both in relation to 
the resistance to slip (rigidification) and in relation to the resistance of the 
particles to separation (tenacity). With equal deformation the hardening of 
the metallic crystalline structure is much greater than that of a single crystal, 
hence its strength and capability of recrystallization is also greater. The 
mechanism of deformation of the single crystal is a slip movement of bent 
slip layers under torsion, which remain curved even after the deformation. 
In aggregates these curves must be much sharper, owing to the hindrance 
of the many grain boundaries. Hardening and the capacity of recrystalliza
tion are thought to be due to these curvatures which are sharpest at the 
grain boundaries. The twisting of the slip layers takes place in simple 
cases (tin and zinc), so that the sole available slip plane system aligns itself 
in the direction of elongation. \Vith more complicated deformations on severa 1 
slip plane systems an axis of symmetry sets in, according to Taylor and 
Elam, along the direction of elongation. These facts explain th<' occurrence 
of deformation structures.-G. S. 

Etch Figures and Twin Formation in Iron. K. Harnecker and E. Rassow 
(Z . .Metallknnde, 1924, 16, 312-314).-[Although ferrous in title, this abstract 
C')ntains information of fundamental importance regarding the nature of 
twins and crystal boundaries.-Note by Abstractor.] The authors observed 
definite deformation twins in the examination of tests cut from a furnace 
bear which contained O · 6% nickel and l · 3% phosphorus. So marked was 
the intercrystalline brittleness of this material that a small loa<l broke it. 
down into a pile of single crystals, varying in size from that of grains of wheat 
to that of nuts. Crystal surfaces so exposed refl<'cted light brilliantly, even 
after year-long contact with the atm .. but they did not correspond to fnn<la
me>ntal cr~·stal planes. The material proved to be perfectly homo~eneous 
when SP<'tions were cut at different orientations. The seC'tions so cut wffe 
polislwd and etched with copper ammonium chlorid<' ( 1 : 12), ammonium 
persulphatP ( 10% ), or alcoholic nitric aC'id (2% ). Photomicrographs show 
<'frh fignr<'s: <'ubic, triangular, or wave-like, according to the orientation of 
the SPetion. Twins. or slip bands, app<'ared when tlw material was strained 
ab?ve tlw <'lastie limit, straight and r<'g:ular as a rule. but twisted and curved 
twm formations eouhl be observed. De<:>p etching of stwh deformed crystals 
~~10W<'~l that tlw ori<:>ntation of such lamellre deYiated from that of the cr~'stal. 
:sp<'cia~ly worth~- of not<.' is tlw fact that etch pits located in one of the twins 

\\ere orwnted at 4;) to those <.'tch pits on either side of th<' twin in the same 
cr~:staL Photomicro~raphs show this, and that at tlw junction hl'tw<.'en 
twm and <·r~·stal a (·,ontinuation of the etch pits O<'curs. Thus Pfch pits at 
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the tu-in bonndaries are clearly oriented partly one 1my anrl 1)((rtly at 45u to that 
direction. Twins differ from the remainder of the crystal in orientation 
only. On the other hand, etch pits in different crystals are differently oriented, 
but the phenomenon observed at twin boundaries does not occur at grain 
boundaries. Etching occurred more rapidly at the crystal boundaries. 
Whether this tendency to form twins was due to the nickel or phosphorus 
contents was not discovered, and no conclusions could be drawn as to the 
formation of twins in soft iron.-T. H. T. 

On Growth and Consumption of Metallic Crystallites in Conglomerates. 
Rudolf Vogel (Naturwiss., 1924, 12, 473-480).-V.'s experiments point to 
the movement of grain boundaries in cast, unworked metals after solidifica
tion or during annealing at high temps. In many metals several distinct 
systems of grain boundaries are formed. Mutual growth and consumption 
of the crystallites occurs as they strive towards the form presenting the 
minimum of surface. An atomistic explanation of grain boundary migra
tion is given which maintains that concave portions of the crystal surfaces 
are more stable than the convex, and denies that grains are formed during 
recrystallization by fragments, produced by cold-work, growing by boundary 
migration.-G. S. 

Forms of Growth and Grain-Sizes in Metals. R. Vogel (Mitt. Material., 1923, 
41, 87-88).-The influence of the structure of a casting upon its mech. 
properties is discussed. Dendrites give the false impression of a smaller 
grain than really exists, sinc:e the dendrite acts mechanically as one crystallite. 
By quenching from the liquid condition the grain of solid solutions is little 
influenced. At the edges of castings and right through thin plates the 
crystallites are crystallographically oriented to the surface. This makes itself 
noticeable in an increased resistance of the natural boundaries to the attack of 
acids. This similarity of orientation is a disadvantage when forging.-G. S. 

Surface Structure vers11s Inner Structure of Metals. V. N. Krivobok and 
0. E. Romig (Trans. Amer. Soc. Steel Treat,ing, 1924, 6, 66-76).-The 
structures which appear on the surface of cast metals and their relation to 
the inner crystalline organization of the metal are discussed. In many 
instances a "cellular" or "foam cell" appearance has been observed, and 
evidence is shown that this structure is a surface phenomenon. An explana
tion is offered of the observed facts involving surface tension and eddy 
current effects in the molten metal. A larger polyhedral structure was also 
studied in which these polyhedrons appeared to be representative of the true 
crystal architecture of the metal. Reference is made to dendritic forms left 
in relief by the solidifying metal and their relation to the observed cellules. 
It is shown that the variety of structures appearing on the surface of cast 
metals is great, and may lead to erroneous conclusions regarding the grain
size of the metal, if care is not exercised in the examination of the specimen, 
since some of the observed markings are only surface phenomena. 

Microstructural Features of Several Meteorites. J. S. Vanick (Trans. Amer. 
Soc. Steel Treating, 1925, 7, 171-196).-The structural features of several 
meteorites which represent massive bodies of single-grain, high-nickel iron 
are described. 

Some Relations between the Microstructure of Metal Surfaces and Electro
Deposition made Thereon. A. K. Graham (Brass World. 1924, 20, 3-7).-The 
electro-deposition of copper on cold-worked and annealed copper rod and 
sheet has been studied as well as that on brass and nickel. In all cases where 
copper deposits were made on nickel electro-deposits, an entirely new crystal 
growth took place, and no relations existed betwe<>n the cr~'stnls of the nickel 
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b· and of the copper deposit. In copper deposits on copper or brass, 
r~18;oduction always took place. at the surface, the uystal grains of the base 
bJ

11
,, extended into the deposit. 1f the crystal structure of the base was 

1
,....1 and not well defined, the reproduced crystals were confined to a narrow sma . 

1 er at the surface, and the columnar structure of the deposited metal soon 
;;de its appearance. o~ th~ other hand, ~ the original base metal :rystals 
were Iarae, their penetration mto the deposit was much greater.-\\. H.-R. 

Some
0
Metallurgical Defects in Engineering Materials. F. C. Thompson (.Met. 

Ind. (Lond.), 1924, 25, 106).-Abstract of a paper read before the Manchester 
Association of Engineers (J., 1924, 32, 558).-J. C. C. 

Metallographical Examination of a Prehistoric Sp€cimen of Copper Joined 
by Welding. Axel Hultgren (Tekni8k Tfrlskr1Jt, 1922, 192-193).-The specimen 
tested was a rattle brought from Peru by Professor Erland Nordenskiold. 
Microscopical examination showed that the rattle had been manufactured 
in two parts and those parts welded together at high temp. while hammering. 
Chem. analysis showed the absence of solder. The results are an evidence of 
great skill of a primitive people.-0. F. 

Effect of Annealing on the Superficial Appearance of Brass. M. Choul (Rev. 
Un iv. Mines, 1924, [vii.], 4, 344-347).-Photographs of the surface and photo
micrographs of the structure of 66: 34 brass are given, showing the charac
teristics of the metal after the "light anneal," "drawing anneal,'' and "soft 
drawing anneal" of the American Soeiety for Testing Matcrials.-A. R. P. 

The (a + y) Brass Eutectoid. W. Heike and Kath. Ledebur (Z. JYietall
kunde. 1924, 16, 380-381).-A heat change has shown that the (3 solid solu
tion of brass must undergo an alteration at 470° C. and from the form of the 
equilibrium diagram a breakdown of (3 must produce an eutectoid. This 
has so far not been proved microscopically. The present authors have added 
15 parts by wt. of manganese to 85 parts of copper-zinc alloys ; 55% copper, 
45% zinc; 45% copper, 55% zinc; and 63% copper, 37% zinc. Photo
rnicrographs of these show an eutectoid, y crystals and an eutectoid, and 
11 crystals and an cutectoid. Manganese does not produce an eutectoid 
with either copper or zinc, so that the one shown in these alloys containing 
manganese can only be due to the breakdown of the (3.-T. H. T. 

On the Equilibrium Diagram of the Copper-Tin System. Tomimatu Jsihara 
(8ci. Rep. Tohoku Imp. Univ., 1924, [i.], 13, 75-100).-A paper originally 
read before the Institute of Metals (J., 1924, 31, 315-345), but which 
cont.ains :30 photomicrographs not included in the paper read before the 
Institute.-J. F. S. 

A Communication on Metallographical Examinations of Specimens of Bronze 
from South America. Axel Hultgren (Tekni8k Tidskrijt (Beru811ete118kap), 
1923, G7-G8).-The Brinell hardness of various kinds of ancient tools from 
l~f'ru (sul'h as pick. spit, axe, knife) has been tested. The material con
sisted of bronze with O · 7-1:3 · 4% of tin. From the results of the tests it was 
clearly shown that the tools must have been cold-hammered to get a greater 
har<lness.-0. F. 

Grain Growth in Antimonial Lead Containing 1 per Cent. of Antimony. 
R. ~· Dean and \V. E. Hudson (J. A-rner. Chem. Sor .. 1924. 46, 1778-1786).
·~n mwstiµ-ation in connection with the properties of lea<l cable sheathing. 
1 he p~1n· alloy was east into cylinders which were compressed to definite 
:t:'.J1;ct10ns of length. and immersed in a bath of oil at temps. from 100-
2aU l 

1

• The micro-specinwns were prepared by filing and polishing with 
mag!1esia on a cloth-covered wheel. For etchin,!! a mixture of 3 parts glacial 
aeetie aeid and 1 part W~ 0 hydrogen peroxide was used, and the samples wPrP 
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a.ftennmls eleaned in cone. nitrie aC'id. From 10-30 mi1111ks are req11ir('d to 
(!Pn·lop the 1->tructure. The grain-size wa8 measurecl on photomierographs. 
On·r 200 samples were examined. The n·locity of erystal growth i8 found 
to be expressible by the same equation as a monomolecular reaction, the 
velocity at any instant being proportional to the ultimate volume less the 
mean cn'stal volume at that instant. The velocitv constant so calculated 
is only ;lightly affected by the temp. The ultimate or equilibrium volume 
is an exponential function of the temp., and is a linear function of the 
reduction in length of the cylinder. The conclusions are considered likely 
to be found generally applicable to crystal growth in deformed meta.ls. The 
theories of other workers are discussed.-R. G. 

Remarks Upon the Use of Thermal Analysis. Franz Wever and Kurt 
Apel (Mitt. K.-W. Inst. Eisenforschung, 1922, 4, 87-94).-A theoretical and 
experimental investigation was undertaken to discover how far the charac
teristic points found by various processes of thermal analysis agreed with 
one another and with the actual equilibrium temps. The change points 
in the Roberts-Austen curve can be regarded like the change points in the 
time-temp. curve as transformation points. The difference-time curve is, on 
the contrary, not suitable for the exact execution of thermal analysis.-G. S. 

Some Fundamental Factors for Obtaining Sharp Thermal Curves. C. 
Benedicks, K. G. Lund, and W. H. Dearden (Trans. Amer. Soc. Steel Treating, 
1925, 7, 445-456).-The authors give the guiding principles for obtaining 
more sharply defined thermal curves. The salient points to be observed 
are: (1) The specimen should possess, as far as possible, a spherical form. 
A pear-shape is to be recommended, as otherwise the heat conduction along 
the pyrometer exercises too strong an influence. If it is necessary to use a 
cylindrical specimen, then all edges should be rounded off. (2) The thermo
junction must be located at the centre of the sphere; also in the case of 
specimens of other shapes it must be placed as centrally as possible. (3) The 
obtaining of perfect contact between thermo-junction and specimen is most 
important. If this is not possible, and some insulating layer must be used, 
the junction should be strengthened so as to make a reasonably good con
tact. (4) To obtain sharp heating curves it is essential to avoid having the 
heating, winding, or whatever is being used, in the neighbourhood of the 
specimen and thermo-j unction. 

A New Method of Preparing Specimens of Metals. H. B. Pulsifer (Bra.ss 
World, 1924, 20, 17).-The ordinary methods of grinding and polishing are 
lengthy. and introduce difficulties from the effects of the flowed surface 
layer. The following method is recommended as being better and faster, 
and is suitable for ordinary alloys of the iron. copper, and zinc series. The 
sp('cinwn is rubbed down on a tile and the tile marks ground off with flour 
emery on a wet wheel. The emery marks are removed with wet tripoli, the 
specimen is heavil~' etched, and then alternately rubbed on a thick layPr of 
tripoli <tnd re-etched, until the structure shows up.-W. H.-R. 

High-Power Magnification in Metallography. R. G. Guthrie (Trans. AnH'r. 
Sor. Steel Treating, 1925. 7, 4-22).-The subj('ct of high-power magnification 
in metallography is db;cussed rather generally. In his work G. has 
resorted to tlw use of conical illumination for bringing out max. detail. 
Tht> usc> of plain axial illumination in taking high-power photomierographs 
makes it a sonwwhat easier matter to obtain hi~d1-pow('r photographs, but 
the contrasts are not as great as with conical illumination. Thc> conclusions 
drawn an• that whatever tlw value inlwrently <:ontained in high-power 
magnification. their tfll(• valuc> is really a matter that will Yary from one 
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individual to the other, and while there may not haw been a great discovery 
accrue from the use of high-power photomicrography, G. has found it to b.e 
of great value to him in the examination and interpretation of specimens. 
A number of photomicrographs of steel, magnifications up to 12,500, illustrate 
the paper. 

Sample Preparation for High-Power Photomicrography. R. G. Guthrie 
(Trans. Amer. Soc. Steel Treating, 1925, 7, 337-362).-A discussion of a method 
of preparing specimens for high-power photomicrography with which it l•.as 
been possible to eliminate or reduce to a minimum an amorphous film w h1ch 
usually covers the surface of the specimen before etching, and which usually 
causes uneven etching. A method of polishing wherein a paraffin polishing 
wheel is used is described. This paraffin wheel is coated with a soap solution 
carrying abrasive material. The final polish is obtained with a flannel wheel. 
The specimen is then etched and re-etched until a satisfactory structure is 
obtained for high-power photomicrography. The paper includes photo
microgrctphs showing various structures obtained from specimens of steel 
under both low- and high-power magnification ranging from 2300 to 15,500. 

Resolving Power, Magnification, and Enlargement. W. M. Mitchell 
(Trans. Amer. Soc. Steel Treating, 1925, 7, 618-634).-This paper describes 
in a theoretical way the considerations affecting the resolving power of the 
microscope. It includes a description of Abbe's theory of microscopic vision, 
and explains the importance of "numerical aperture," as introduced by 
Abbe. The max. theoretical resolving power of the microscope is calculated 
for visual observations and for photomicrography, for both dry and immersion 
objective systems. From these are determined the magnification necessary 
to show full detail resolved by the objective when used visually or photo
micrographically. A discussion is given of the resolving power of the photo
graphic plate as determined by the size of the silver grains in the emulsion. 
The use of enlargement to obtain large photographs at high magnification 
from small negatives, with the advantages offered by such photographs, is 
explained. 

Metallography in Polarized Light. L. C. Glaser (Z. tech. Physik, 1924, 
5, 252-260).-The apparatus and methods for determining the orientation 
of crystallites in polished sections by means of polarized light are described. 
The methods which come in question for metallography are either qualitative 
(investigation by crossed nicols with or without screens) or quantitative 
(:-;avart plate or Glasers' photometer method). Astigmatism in the analyser 
and strains in the objective should be carefully avoided. The qualitative 
method serves for observing isotropic metals. Internal strains, slip and 
twin formations of small magnitudes effect a brightening of the field examined. 
~imilarly anisotropic inclusions are made visible. Inserting a Klein-Biot 
quartz plate, with its violet colour, which is most sensitive for metal investiga
tions, strained or anisotropic metals appear according to the degree of strain, 
reel. blue, light yellow, or green. By means of this method individual con
~tituents are easily recognized-for example, the ternary eutectic in phosi;hor
hronze. The specimen must be free from polishing scratches. and is best 
polished bv hand, so that the surface laver is not deformed. An etching 
which doe~ not colour the specimen is to. be recommrndcd for the removal 
of this layer. By means of the Savart plate or Glasers' method the magnitude 
of the anisotropy may be shown quantitatinly by the amount of the double 
breakirn!.-G. S. 

Sim~ating Natural Light in Metallography. H. S. George (Jlet. Ind. 
(Land.). 1924, 25, 76).-A slightly abridged account of a paper read befon• 

\'OL. XXXIII. 2 C 
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t.he American Institute of ::\lining and ::\Ietallurgical Engineers. This J., 
1924, 31, 444--445.-J. c. c. 

Photomicrography and Technical Microscopy in its Application to Telephone 
Apparatus. Francis F. Lucas (Bell System Tech. J., 1924, 3, 100-144).-A 
detailed review of apparatus and methods. \Yell illustrated.-C. J. S. 

Photomicrography with Microscope and Camera. Anon. (Brass World, 
1924, 20, 8).-A simple arrangement is described whereby photomicrographs 
may be taken by superimposing an ordinary hand camera on the top of a 
microscope.-W. H.-R. 

An Automatic Focusing Device for Photomicrography with Ultra-Violet 
Light or Light of any Wave-Length. W. T. Bovie and C. E. Barr (J. Opt. 
Soc. Amer., 1923, 7, 1167-1174).-The microscope is focused on the object, 
using a band of yellow-green light, the wave-lengths of which differ only by 
l · 63 mµ.. The light filter used for this purpose is described. In focusing 
by this light the apparatus is so adjusted that the rotation of a screw through 
a few turm between automatic stops brings the microscope automatically 
into precise focus for the light employed in making the photograph.-J. F. S. 

The Use of Filters in Photomicrography. J. W. Bampfylde (Phot. J., 
1923, 63, 401-402).-Diagrams are reproduced for the comparison of a steel 
surface photographed with a yellow light filter and a green light filter re
spectively. The yellow filter gave a region of transmission from A. 51 to the 
red end, whilst the green filter was Wratten T/ No. 75. There is very little 
loss of definition when using the yellow filter, whilst there is a considerable 
gain in exposure.-J. F. S. 

Permanent Photographs. C. l\Iacnamara (Science, 1924, 40, 223).
Platinnm prints are advisable if a permanent photographic record is required. 
Examples are given of prints that were undamaged by five months' immersion 
in sea-water.-W. H.-R. 

The Absorption of Light in Optically Heterogeneous Media.-II. G. I. 
Pokrowski (Z. Physik, 1925, 31, 514-522).-In continuation of previous 
work (Z. Physik, 1925, 31, 14), P. deduces a formula for the intensity of the 
light transmitted normally by an optically heterogeneous medium, in terms 
of the thickness of the medium and the concentration of the absorbing centres 
therein. The result is confirmed experimentally.-J. S. G. T. 

Researches on Reflection by Surfaces Producing Partial Scattering. Hans 
Schulz (Z. Physik, 1925, 31, 496-506).-The intensity of the light re
flected by diffusely reflecting surfaces is found not to be in agreement with 
results calculated either by Lambert's law or its extension by Pokrowski 
(Z. Physik, 1924, 20, 358). In the case of surfaces, e.g. filter paper, in which a 
tine surface structure is overlaid by a coarser variation of structure, discrep
ancies between calculated and experimental results are marked en•n when the 
angle of incidence or reflection is only 30".-J. S. G. T. 

II.-CRYSTAL STR[~CTCRE. 

Application of X-Ray Crystal Analysis to Metallurgy. "'- P. Davey 
(Trans. Amer. Soc. Steel Treating, 1924, 6, 375-392).-This paper outlines the 
methods used in applying X-ray crystal analysis to metallurgy, and gives 
some of the outstanding results so far obtained. Figures illustrating atom 
arrangement and a diagram of the method used in obtaining X-ray spectro
s0opic photographs are included. 
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Recent X-Ray Experiments on the Structure of Metals. Fr. "\Yever 
(Bericht des llerl:stoffausschusses des T'erein deutscher Eisenhiittenleute, 1922, 
Ko. 24; C. Abs., 1924, 18, 3026).-After a short review of the most 
important work in this field an attempt is made to determine the arrangement 
of the space lattice in various crystals. Special attention is paid to the various 
tvpes of lattice, their properties and their form when drawn into filaments 
(~vith reference to investigations of cold-drawn "\Vire). It is shown that the 
plane of the network which is most dense is normal to the "·ire axis. 

The Deformation- and Recrystallization~Structures of Metals. R. Glocker 
(Z. Physik, 1925, 31, 386-410).-A graphical method for the determina
tion by Huntgen spectroscopy of the crystal structure of worked, more 
especially rolled, cubical crystals is described. Application of the method 
to well-rolled silver sheets confirms Mark and "\Yeissenberg's result-viz. that 
the axis of rolling is [112] and the rolling plane is the plane (011 ). By heat
treatrnent of "·<'ll-rolled silvN sh<.'ets the irregular arrangement of crystal
lites is not immediately affected. Corresponding to a comparatively low 
recrystallization t<'mp., a new and stable transition crystallographic phase 
having [112] as axis of rolling and the plane (113) in the rolling plane is 
produced. This configuration is assumed by the larger crystals formed 
during the recrystallizing process. The author suggests that cessation of 
all change of orientation of crystallites as well as cessation of growth of size 
of grain are to be taken as the criteria of perfect recrystallization.-J. S. G. T. 

Experimental Investigations Regarding the l·attice Structure of Certain 
Metallic Alloys. Sven Holgersson and Ernst Sedstrom (Ann. Physik, 1924, 
[fr.1. 75, 143-162).-The lattice structures of the alloys of palladium with gol<l 
and of palladium with copper were determined according to the Debye
~ch('rrer process. The alloys were worked into wires and annealed at temps. 
near to the melting point. The palladium-gold alloys form a continuous 
:-;pries of solid solutions with cube face-centred lattice. The lattice constants 
an· : 

Palladium 
at•·rni(' ~o 

Lattice ('l'Il

::;tanhi in A. 

0 18·li 30·4 49·8 52·0 57·8 61·1 75·2 100·0: 
I ! 

4·oso .i·e:m 4·001 3·Di5 3·Dli5 3·95\l 3·D•iO I 3·D25 3·897 
I i i I 

Thus, plotted graphically on the lxrnis of atomic conc(·ntrntion, one obtains 
a li1w with the conn'x cm·n' towards the ('Olll't'ntration nxis. On the otlu:r 
hand, with the palladium-coppn alloys. contrnr.Y to the c·mTent view, the 
fal't'-l'l'ntred cuhie lattice m1s not <ll'terrnincd nil throu~h tlll' series. Tlw 
alloy,.; \\·ith 40 ;)()atomic 0 

0 
of palladium ('Xhihit, besitle the face-centred, 

a lattice uf tl!e calcium ('hloride type (c·uhic. hod,'l·-ecntred mixture lattice); 
'.rith the lattice eonstant a = 2 ·USS A. This i::; ast:rilwd to the existcnct' of 
a <'ompound PdCu. The mcch.. thermal, and elect. propertit's of the 
palladium-copper alloys also point to the existence of the compound 
PdCu.--G. ~. 

On the Distribution of Atoms in Solid Solution Series. 0. Tamrnann 
(.i1111. Phy.,/!:. Hl24, -iv.J, 75, 212 216).--0pposing the statPmrnts of Eorelius 
(.-I 1111. Physik. Hl24, [fY.]. 74. 21 G 230), Tammam1 defrnds his point of Yiew that 
tlw ·· lwrrnnl ·· distribution of ntoms i11 the :-;pact' lattic1· of a :,;olid solution 
11111,..;t s1m·l.\· h<' thc 1110,..;t 1·11ifrn11. ,..;u1 h that all lines in tl1e lattieP in similar 
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crystallographic directions are equally filled. Deviations from this, which 
point to statistical distribution, can be put down to lack of complete homo
geneity. This also holds for solid solutions which originate from a solution, 
since this takes place as a rule at temps. at which a change of place in the 
lattice (diffusion) is impossible. Each sphere of influence may be deduced 
from a statistical distribution of the atoms of both kinds.-G. S. 

The Structure of Solid Solutions and the Arrangement of the Atoms. 
L. Vesgard (Skrifter utgit av T'idenskapsselskapet i Kristiania. I. J.llalhematisk
naturi·eten8kaplig Klas8e, 1921, I., (6), 1-40).-A continued investigation of the 
structure of solid solutions. Earlier investigations of V. had shown that 
mixed crystals are built up by substitution of atoms. Mixed crystals of 
bromide and chloride of potassium had been found to give the same X-ray 
spectrums as the pure components. To follow up this work, V. has studied 
mechanical mixtures of two crystal components. \\'hen the components 
were pulverized together the X-ray spectrum was of the same type as from 
mixed crystals, but if the components were pulverized separately and then 
m:xed, the X-ray diagram showed the pure components spectra put into each 
other. By pulverization together there must have been an exchange of atoms 
resulting in the formation of mixed crystals with varying composition.-0. F. 

Note on an Experiment in Solid Diffusion and its Possible Bearing on the 
Structure of Solid Solutions. F. C. Thompson and W. H. Dearden (Trans. 
Faraday Soc., 1924, 20, 84-85).-Experiments on the rate of diffusion of 
copper into gold, silver, and a 50 : 50 gold-silver alloy show that the rate in 
the case of the alloy is much less than in the case of the pure metals, the 
respective figures being (depth of penetration in mm. in 70 hrs. at 650" C.) 
0·23,0·15, and 0 ·075. These results afford evidence in favour of the theory 
that the added atoms in a solid solution are accommodated in spaces in the 
space lattice of the solvent, and do not replace the atoms in the lattice 
itself.-A. R. P. 

A Survey of Existing Crystal Structure Data. Halph \V. G. \Vyckoff 
(J. Franklin Inst., 1923, 195, 182-210, 349-365, 531-552).-A compre
hensive paper in which a great deal of data dealing with crystal structure 
is gathered together. The data leading up to the structure of the elements 1 

Li, Na, K, Cu, Ag, Au, Be, Mg, Ca, Zn, Cd, Hg, Al, In, C, Si, Ti, Zr, Ce, Th, Ge, 
Sn, Pb, V, Ta, Sb, Bi, Cr, Mo, \V, Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, and Pt are ' 
given, and a table showing the symmetry, type of arrangement of the atoms, 
and dimensions of the unit cell for the whole of the elements mentioned con- : 
eludes the section. Some data is given for alloys, particularly those of Fe, 
~i, Cu, Zn, Pd, Au, Ir, and Os. Data of oxides, carbides, hydroxides, sulphides, 
selenides, tellurides, halides, cyanides, complex halides and cyanides nitrates, 
bromate.s, chlorates, carbonates, silicates, sulphates, molybdates, tnngstates, 
borates, aluminates, ferrites, phosphates, and a few organic compounds. 
The paper concludes with a long bibliography of the subject, containing 151 , 
references.-J. F. S. 

Crystal Structure and Chemical Constitution. \Verner Grahmann (Z. 
Krist., 1922, 57, 48-93).-A theoretical discussion of crystal structure. 
The connection between the crystal lattice and the constitution of substances 
is dealt with. The various methods of deducing the atomic model are 
discussed. The relationship between the valency and the crystalline form of 
the elements is examined.-J. F. S. 

On the Crystal Form and the Crystal Lattice. }Iituo Yamada (Sci. Rep. ~ 
Tohoku Imp. C11ir., 1924, [i.l, 13, ;'):3-74).-In English. A theoretical discus· 
sion on crystal !mm and the crystal lattice .. J. F. S. I 
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On the Surface Ener~y. of Crystal~ and C~ys_tal Forms. ~Iituo Yamada 
'I · Rep. Toho!.:11 Imp. [ nzi-., 1924, [i.], 13,_21-vl).-In English. A method 

~·/~~tending Born and Stern ·s calculation of surface energy is described. By 
lvina the new method to crystals generally, the polyhedral forms of the 

~;Jstals0 and the law ?f rationality ar_e explaine~ by the mutual actio~ of the 
t'oms. An explanation of cleavage m crystals is advanced.-J. F. S. 

a Crystal Cleavage and Structure. Maurice L. Huggins (Amer. J. Sci., 
Hl23, 5, 303-313).-lt is formul~ted that (1) cleavage tends to occur s? as 
to leave the new surfaces electrically neutral; (2) where some bonds m a 
crvstal are weaker than others, these will rupture in preference to the stronger 

0 i{es; (3) all bonds being equally strong, cleavage will occur bet·ween planes 
connected by the fewest bonds per unit area. These rules are applied to 
explain a number of observed cleavages, including those of antimony and 
bismuth. It is suggested that the rules give valuable means of checking 
crystal structures.-J. C. C. . 

The Relation between Molecular and Crystal Symmetry as shown by X-Ray 
Crystal Analysis. G. Shearer (Proc. Phys. Soc. London, 1922-23, 35, 81-100).
The methods of X-ray analysis enable the number of molecules associated 
with the unit cell to be determined. With the help of this information 
an attempt is made to connect the symmetry properties of the crystal with 
this number and with the symmetry properties of the molecules from which 
the crystal is formed. The symmetry number for each of the 32 crystal 
classes is given, and is shown to mean the minimum number of asymmetric 
molecules necessary in the unit cell to satisfy the symmetry conditions. 
The relative orientations and positions of these molecules in the cell are 
discussed. It is suggested that the symmetry number is the actual number 
of molecules in the cell when the molecule is asymmetric ; and that if the 
molecule possesses symmetry, this symmetry appears also in the crystal ; 
the number of molecules in the unit cell is obtained by dividing the symmetry 
number of the crystal by the symmetry number of the molecule.-R. G. 

Bending Fringes on the X-Ray Cleavage Pictures. B. 'Valter (Ann. 
Physik, 1924, [iv.], 75, 189-194).-The rays of a Rontgen tube with a copper 
cathode are partly bent at a diminishing cleavage; in the case of cleavage 
values between 2 and 6 µ bending strips of the first and second order are 
observed on both sides of the main strip.-G. S. 

On the Nomenclature of the Point Groups. Ralph \V. G. Wyckoff (Amer. 
J. Sci., 1923, 6, 288-290).-It is urged that the present point and space 
wonp nomenclature needs revising. A modification, which is easy to write 
and print, of Hilton's system, is proposed.-J. C. C. 

Abnormal Reflection of X-Rays. J. H. Smith (Phi"l. Nag., 1925, [vi.]. 
49, 19~-194).-Abnormal maxima observed by Clarke and Duane in X-ray 
~eflect10n spectra are shown to be due to periodicity of scattering centres 
111 the ~etlecting planes. The positions of the abnormal maxima vary as the 
crystal I~ rotated about the normals to the planes producing them.-J. S. G. T. 
__ A_ D1ssectable Space-Lattice Model. H. Stintzing (Z. Krist, 1923, 57, 
001-0_53).-A description of a space-lattice arrangement which may be used 
to build up the lattice of any particular crystal desired.--J. F. S. 

A_ ~odel for the Illustration of Space-Lattices and Complexes. B. Sander 
~z. Krist., 1924, 59, 89-90).-A description of a cheap, non-rigid model which 
is useful for portraying crvstal lattices and other points in the studv of 
crystallography.-J. F. S. • · 

0 
~e _Debye-~c~errer Method for the Investigation of Crystal Structure. 

· auh (Z. Krist., 1922, 56, 591-609).-A full description of the Debye-
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Scherrer methocl of investigating crystal structure. Complete details of the 
theory of the method are given, Jogether with full descriptions of the various 
portions of the apparatus. The descriptions include those of the mono
chromatic Rontgen tube, the source of current, the camera, the cooling of 
the Rontgen tube, and the diaphragms. The arrangement of the photo
graphic film and the subst:.nce is explained. The most favour'.lble experi
mental conditions are \rnrked out, and the interpretation of the photographs 
is described.-.}. F. S. 

Modification of the Powder Method of Determining the Structure of Metal 
Crystals. E. A. Owen and G. D. Preston (Proc. Phys. Soc. London, 1922-23, 
35, 101-108).-Cast or rolled plates of the metal to be examined are 
treated so as to consist of small crystals ( 1 mm. or less in diam.). The 
surface is etched and protected with vaseline. Measurements are made 
with the Bragg X-ray spectrometer, employing radiation direct from a molyb
denum anti-cathode. Results are given for aluminium, iron, copper, and 
lead, and comparison made with the values measured by Hull (powder 
method).-R. G. 

A Rontgeno-Graphical Method [Based on X-Ray Spectroscopy] for the 
Determination of the Absolute Dimensions of Single Crystals in Materials having 
a Micro-Crystalline Structure. N. Seljakow (Z. Physik, 1925, 31, 439-444).
A mathematical analysis of a method applicable to the determination of 
the absolute dimensions of crystals in a micro-crystalline material, from a 
comparison of the respective intensities of lines in a Debye X-ray spectrum 
of the material, is given. The method is applicable to the determination of 
the size of crystals of linear dimensions less than 10-4 cm., which represents 
the smallest size that can be determined by the microscope.-J. S. G. T. 

On the Determination of the Crystal-Axes in "Single Crystal" Aluminium 
Bars by Means of X-Rays. Alex. l\foller (Proc. Roy. Soc., 1924, [A], 105, 
500-506).-Descriptive, the actual results of the investigations being in
cluded in the paper of G. I. Taylor and C~Iiss) C. F. Elitm (Proc. Roy. Soc., 
1923, [A], 102, 643). The method of determination of the position of the 
lattice planes of the crystal relatiYe to a reference plane, the method 
of mounting, and the interpretation of the experimental observations are 
fully described. On the assumption that the material of the t<'st-piece 
breaks up into small crystals during extension. a, rough estimate may be 
made by the max. angle between the surfaces of a pair of such crystals. In 
some cases this angle amounted to several df'grecs. Since these aggregates 
of crystals remain in very nearly the same average position, even after the 
kst-piece has undergone considerable extension, the test-piece can micro
scopically be considered as being a single crystal. Laue photographs show 
thP existence of relatiYely large crystals very near tlw edge whf'rc the sample 
was broken. The edge is therefore not in a completely amorphous state, 
in spite of the considerable distortion.-J. S. ( '. 

Experiments on the Distortion of Single-Crystal Test-Pieces of Aluminium. 
H. C. H. Carpenter and ("'.\liss) C. F. Elam (Proc. Roy. Soc .. Hl25, [Al. 
107, lil-180).-Single-crystal test-pieces of aluminium can be extcndf'd 
by as much as 1<;~ without re-crystallizing, on heating to tiOO:J C. The.'' 
may re-cr.'·stallize to form either another single crystal or several cr.'·stals. 
according to the degree of strain applied. Tlw orientation of the new crystal 
has no apparent relation to that of the original crystal, and when a large 
crystal is formed from a rn1mbcr of small ones, it also has neither a particular 
orientation nor relation to the direction o[ mcch. strain. Crvstal distor
tion and the whole of the hardness acquired through mech. strain are not 
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remond by heating unless the metal recrystallizes. Hardening by mech. 
deformation can occur independently of change of orientation. The propor
tional increase in hardening is greatest during the early stages of extension, 
but in the case of single crystals a stage is reached when the increase in hardness 
is approx. proportional to the amount of plastic deformation.-J. S. G. T. 

The Crystal Structure of Metallic Arsenic. A. J. Bradley (Phil. Nag., 
1924, [vi.], 47, 657-671).-By X-ray analysis the crystal structure of arsenic 
wa'3 shown to be the same as that of antimony and bismuth, and to consist 
of two interpenetrating rhombohedral space lattices forming a Sohncke 
point-system. The unit cell is a rhomb of side 5 · 598 A. containing 8 atoms. 
The density, found by means of X-ray analysis, is 5·75, compared with 5·72 
by direct measurement. The relative position of the lattices is fixed by a 
parameter of displacement which, by comparison of the intensities of reflection 
from various planes, was found to have the value 0·0485. This corresponds 
to the value 0 · 097 for the ratio of the displacement to the length of the 
diagonal of the unit rhomb containing one atom of arsenic, and this value is 
greater than the corresponding values 0 · 07 4 and 0 · 052 respectively in the 
cases of antimony and bismuth. The metrical properties of antimony are 
throughout intermediate between those of arsenic and bismuth.-J. S. G. T. 

Photomicrographic Evidence of the Crystal Structure of Pure Cerium. Earle 
E. Schumacher and Francis F. Lucas (.J. Amer. Chem. Soc., 1924, 46, 
1167-1169).-A specimen of pure cerium was prepared by electrolyzing pure 
cerium chloride. After polishing in the usual manner the sections were 
allowed to oxidize for some days, and etching was then carried out with 
cone. nitric acid. The micrographic evidence pointed to crystallization in 
the cubic system, no indication being found of hexagonal crystallization. 

-R.G. 
The Crystal Structure of Metallic Iridium. Ralph W. G. Wyckoff (Z. Krist., 

1924, 59, 55-61 ).-The crystal structure of iridium has been determined, 
using chemically pure coarsely crystalline powder. Iridium has the crystalline 
structure previously given to it by Hull (Phys. Rev., 1921, 17, 571). It 
possesses a plane-centred cubic lattice in which the atoms occupy the positions 
0, 0, 0 ; t, t, 0; t, 0. t ; and 0, -~, t. The edge of the elementary cube of 
the iridium crystal has a length 3 · 823 A. A method of comparison by means 
of which the fundamental dimensions of crystals may be determined is 
described. It is claimed that this method is capable of greater accuracy 
than the methods hitherto in use.-J. F. S. 

The Crystal Structures of the Rhombohedral Forms of Selenium and 
Tellurium. A. J. Bradley (Ph1:z . .il!ag .. 1924, [vi.], 48, 477-496).-By the 
powder method of X-ray analysis it has been determined that crystals of 
metallic selenium and tellurium are sirnple rhombohedral structures with 
intern xial angles of almost 90°, in which each atom is slightly displaced 
towards two of the six adjacent atoms. The resulting structure is a three
fold spiral. composed of three interpenetrating simple triangular lattices. 
Two enantiomorphous forms. indistinguishable by X-ray analysis. are t}wre
fore possible. The crystal structures of elements of Groups IV., Y .. and YI. 
differ in virtue of the difference in negatiYP valency, which regulates the 
dirC'ction of displacement from the simple cubic structure. In the same 
group the hea\'iest atoms are least displaced.-J. S. G. T. 

The Crystalline Nature of a Sputtered Tellurium Film. L. P. Sieg and 
:\L E. Graber (Proc. Amer. Phys. Soc .. 1924, :Kov.; Phys. Rei· .. 1925, 25, 
l 16).-}Iicroscopic examination of a sputtered tellurium film failed to yield 
any information as to the crystalline charackr of the deposit. The deposit 
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may consist (1) of granules of the metal, (2) of small crystals oricnkd at 
random, or (3) of crystals few or many in number with some definite oriPnta
tions predominating. A test was made by reflecting plane polarized light 
at azimuth 45° and at 70° incidence. and subsequent analysis of the reflected 
elliptically polarized light. T\vo arbitrary settings of the film were madP, 
in one of which the plate bearing the film was rotated 90° in its own plane. 
The resultant analysis showed that the reflected elliptically polarized light 
was quite different in the two cases, and pointed to the third possibility 
stated above as being probably the one representing the facts. 

On the Crystal Structure of White Tin. A. E. van Arkel (Proc. K. A kad. 
JV et. Arnsterdarn, 1924, 27, 97-104).-In English. A determination and 
discussion of the crystal structure of white tin. Tin is sho,vn to haw' a 
tetragonal diamond structure very similar to the structure of grey tin. The 
elementary cube of grey tin has a side 6 · 46 A., which, if pressed in a direction 
perpendicular to the 1, 0, 0-face till somewhat more than half the height gives 
the crystal of white tin. At the same time the atoms slide sideways without 
changing their mutual position. In this way the structure element of white 
tin is formed with the length of the sides 3 · 17 and 8 · 22 A. The smallest 
distance between two atoms changes with the transition from 2 · 23 A. to 
2 · 35 A., thus, notwithstanding the increase in sp. gr. with transition, the 
minimum distance between the atoms has increased.-J. F. S. 

On the Subject of Tungsten Filaments. Anon. (Electricien, 1923, [2]. 54, 
301).-An abstract relating to researches made by the General Electric Co., 
Ltd., on the effect of impurities on the recrystallization of annealed tungsten 
filaments. (J., 1922, 27, 107-148, 384.)-J. C. C. 

III.-ATOJJ11C STRUCTURE. 

Atomic Structure. J. D. ~fain Smith (Chern. and Ind. (J. Soc. Chern. 
Ind.), 1924, 43, 323-325).-S. shows that Bohr's division of the extra-nuclear 
electrons into groups and sub-groups, and the scheme of atomic structure 
based on it, is not in conformity with the spectral evidence. Kor is it in accord 
with the specific properties of the elements, although it conforms fairly well 
with the general properties as demanded by the periodic system. A modified 
scheme is put forward which is based on the specific properties of the elements. 
The new scheme gives a ready explanation of co-ordination compounds. 
These are discussed, and tables giving the structural data for many elements 
are drawn up.-J. F. S. 

The Structure of the Atom. vV. F. G. Swann (J. Franklin Inst .. Hl24. 
197, 293-321 ).-A discussion of the structure of the atom, in which the 
development to the present position is traced.-J. F. S. 

Atomic Theories Developed in Recent Years. H. A. Kramers (Fysi.'k Tid., 
1922. 20, 1-25. 69-88; C. Abs., 1924. 18, 2460).-Reviews of two lectures. 

Atomic Structure and the Relationship of the Chemical Elements. F. P. 
Wortley (Rep. Australian Assor. Adr. Sri .. 1923. 16, 212-219; C. Abs .. Hl24, 
18, 2640).-An electronic theon· of valencv. The 4 valency electrons in the 
carbon atom are suppospd to ~evoh-e in ·planes parallel to the faces of a 
tetrahedron, two revoh-ing in a clockwise and two in an anti-ckckwise 
direction. The valenc,y bonds are largely magnetic. The external structure 
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of other elements is arrived at by modifying the different faces of the carbon 
atom. 

The Bohr Atom and the Periodic Classification. F .• J. \Yatson (Chem. Eng. 
Jlin. Rev., 1924, 26, 441-443).-An address. 

The Structure of Atoms According to Bohr's Theory. Jean Barbaudy 
(Tech. mod., 1922, 14, 130-131, 179-180. 323-325, 391-392, 436-437; 
c. Abs., 1923, 17, 20).-A review of the theory and its consequences. 

Spectroscopy and Bohr's Theory of Atomic Structure. Paul D. Foote (J. 
Franklin Inst., 1924, 198, 344-363, 517-540).-A very full theoretical paper 
in which the connection behveen atomic structure as required by Bohr's 
hypothesis and spectra is considered. Y cry many diagrams of the orbit 
arrangements of the various atoms are included.-J. F. 8. 

Note on the Problem of the Quantitative Formulation of Bohr's Correspond
ence Principle. Richard C. Tolman (Phil. Mag., 1925, [vi.], 49, 130-
136).-Bohr's principle of correspondence indicates that the intensities of 
spectral lines should be calculable by averaging the intensities which would 
be emitted by the various mechanically possible intermediate states between 
the initial and final quantum states, these intensities being calculated by the 
classical theory. Particulars are given of the application of six methods 
of averaging to calculate the probability of transition and hence the intensity 
of emission in the cases of a harmonic oscillator, a rotating dipole, and the 
hydrogen atom with circular orbits.-J. S. G. T. 

Bohr's Atom in Relation to the Problem of Co-valency. R. H. Fowler 
(Trans. Faraday Soc., 1923, 19, 459-468).-The theory of shared electrons 
is used to explain the derivation of co-valency, and it is shown that the 
theory explains the formation and stability of many series of co-ordinated 
compounds.-A. R. P. 

Suggestions for a Magnetic Theory of Valency. A. P. Laurie (Trans. 
Faraday Soc., 1924, 20, 1-10).-The theory assumes that the electrons are 
arranged in shells around the atomic nucleus, and that they move in small 
orbits like little magnets ; the interaction of the different magnetic fields 
then accounts for the formation of polar and non-polar bonds.-A. H. P. 

Atomic Arrangement and Cleavage. J. Beckenkamp (Z. Krist. Festband 
P. v. Groth., 1923, 58, 7-39).-Twin formation occurs wh<'n the attractive 
force from the electrons has reached a very small positive or a very large 
negati\'e value, and when at the same time portions of lattices are present 
on the atomic nucleus which extend beyond the limits of the twinning area. 
Good cleavage is present when the attractive force between two closely 
neighbouring atomic layers has reached a minimal positive or a negative 
value. Twinning planes are therefore planes at right angles to the position 
of minimum cohesion.-J. F. E-1. 

On Atomic Structure and the Reflection of X-Rays by Crystals. D. H. 
Hartree (Phil. Jlag., 1923, [vi.], 46, 1091-1111 ).-H. inwstigntcs mathe
matically the intensity of reflection of X-rays by crystals and applies 
the results to the deduction of tllf' orientations of electronic orbits in the 
atom and the relative phases of the electrons in the orbits, morC' C'specially 
in the cases of chlorine and potassium.-J. S. C:. T. 

The Life-Period of Excited Atoms. \\'. Gerlach and \\'. Schlitz (Physi!.al. 
Z., 1925, 26, 33-35 ).-A pC'riod of the order 10-7 seconds is deduced from 
a variety of considerations-viz. molC'cular kinetic t'Ilf'rg>-, energy differ
ences between stationary conditions of electrons. orbital precession in thC' 
Z<.'<.'man effect-for the life-period of the excitrd sodium or mercury atom. 

-J. S. G. T. 
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The Intensities of Rontgen-Ray Reflection and the Structural Factor. P. P. 
Ewald (Physikal. Z., 1925, 26, 29-33).-E. shows that total reflection is 
responsible for the greater proportion of the intensity of reflected Rontgen 
rays, whence it follmvs that the hitherto accepted interpretation of the 
" structural factor " is incorrect. The range of angle of incidence within 
which total reflection occurs in the case of the svmmetrical reflection of mono
chromatic radiation is proportional to Scot e, where Sis the so-called structural 
amplitude and 8 the angle of incidence. The intensity of the reflected beam 
is therefore proportional to scot e, and not to S2, as hitherto assumed. 

-J. S. G. T. 
The Binding of Electrons by Atoms. ,J. \V. ~icholson (Phil . . Jfog., 1922, 

[vi.], 44, 193-203).--It is dnduccd mathematically that, contrary to the 
hypothesis explicitly indicated by Sommerfeld and others, the value of the 
energy of an atomic model is not always completely determinate when all 
the momenta are quantized. Moreover, contrary to Epstein's conclusion, 
it is shown that a determinate and finite value of the atomic energy cannot 
be obtained in the case of an electron moving about any atomic nucleus, if 
the path involved takes the electron to infinity.-J. S. G. T. 

Calculations of the Potential Energy for Some Atomic Models. Ida \;Vood
ward (Phil . .2vlrig., 1924, [vi.], 47, 992-1016).-Mathematical expressions 
are deduced for the potential energy associated with an atomic model con
sisting of a nucleus having a charge E surrounded by electrons ranging in 
number from 1 to 27, arranged in from 1 to 3 layers, and each carrying a 
charge e. The law of force between the nucleus and electron is represented 
by Ee ( 1 /r2-c/r3 ), whilst between two electrons the force is e2 /r2 • In the case 
of atomic models comprising 1-8 electrons, the arrangement of these in a 
single layer is stable. \Vhen 12 electrons are present, a stable arrangement 
is produced when these are arranged in 2 layers having respectively 8 and 4 
electrons, whilst in the case of 22 electrons equally stable arrangements are 
afforded by 3 layers containing respectively 8, 8, and 6 electrons, or 8, 12, and 
2 electrons.-J. S. G. T. 

Atomic Models of the Alkali Metals. R. B. Lindsay (J. Math. Soc., 
1924, 3, 191-236; C. Abs., 1924, 18, :300).-The object of this paper is to 
derive the aphelial distances of the various types of orbits in the Bohr models 
of the alkali metals. The simplifying assumption is made that each electron 
in an atom will influence the orbits of the others as a continuous distribution 
of electricity, the density of which is uniform OYcr c\rery spherical surface 
around the nucleus. and is of such magnitude that the total charge between 
two surfaces is equal to the fraction of the charge of the electron corresponding 
to the fraction of time which the electron spends behveen these surfaces 
dnring its re\·olution. Yalues arc also obtained for the efferti\-e quantum 
members, n*, for the outermost orbits which on the Bohr theory are eq1rnl to 
the sq. roots of the denominators of the first spectral terms in the sharp series 
of the arc spectra. \\'hilc the principal quantum number of the outermost 
orbit increases by unity in passing from one alkali metal to the next, n* 
( = 2 approx.) increases Yery slmdy in accordance with the periodicity in 
the properties of the elements. The discrepancies in the values of n*, as 
calculated ht're, and those obsen·ed from the series terms are remon'd by 
consideration of inducC'd polarization of the inner configuration by the outer
most electrons. The dimensions of the various t~·pes of orbits in the normal 
alkali atoms arc calccilated: for the 1, orbit lithium = 14, sodium = 0 ·095, 
potassium = 0 ·03-!, rubidium = 0 ·O:n. cro~ium = 0 ·018; for the outer
most orbits, lithium (2 1) = i·4G. sodium (:~ 1 ) = 8·3-!, pohRsiurn (41 ) = 8·i7, 
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rubidium (31 ) ~-= 9·2fi, cresium (61 ) = 10·21 X a 0 • The alkali ion dimenswns 
arc sodium l ·15, potassium 2·:20, rubidium 2·74, ca~sium 3·40xao. These 
arc compared 'dth the values of Grimm and of Lande obtained from crystal 
structure data. 

The Quantum Numbers of the Bohr Orbits in the Alkali Atoms. R. Bruce 
Lindsav (Science, 1924, 40, 475-476).-Calculation shows that the alterations 
in the ~ssignment of quantum numbers to the orbits of electrons in certain 
atoms, proposed by Turner (Phil. Jlag., 1924, Sept.), necessitate a complete 
rearrangement of the inner quantum groups. The original assignments 
of Bohr are therefore prderred.-·w. H.-R. 

Structure of Atomic Nuclei. Richard A. 8ondn (Z. Krist., 1923, 57, 
fi 11 641 ).-S. discusses the structure of the nuclei of the atoms of atomic 
number 2-9:2. The stability and abundance of the various elements are 
considered and compared. Stability and abundance do not run parallel; 
this is seen in many cases: for example, the radioactive uranium is more 
abundant than many of the non-radioactive, and therefore stable elements. 
The paper contains many drawings of models of nuclei.-J. F. S. 

A Periodic Law of Atomic Radii. \Vheeler P. Davey (Phys. Rev., 1924, 
Lii.], 23, 318-321 ).-Periodic relationship is evident if the radii of the 44 
elements, for which the values have been determined from X-ray crystallo
graphic data, are plotted as a function of the number of electrons in the outer 
shell. By making use of the new law, rough predictions arc made of the radii 
of P, S, Sc, Rb, Sr, Yt, Cb, Cs, Ba, and La-elements whose crvstal structures 
han not yet been experimentally determined.-R. G. ' 

The Complexity of the Elements.-!. Elements of Ocld Atomic Number. A. S. 
H.ussell (Phil. Mag., 1924, [vi.], 47, 1121-1140).-In continuation of previous 
work (Phil. ~lag., 1923, [vi.], 46, 642), the author investigates the degree 
of complexity of inactive elemC'nts by an examination of the known properties 
of the isotopes of the radio-elements. Over the range of atomic numbers 
:m to 83, the complexity of elements appears to be a periodic function of the 
atomic number 16. Elements of atomic number I, 7, 11, 17, 23, 27, 33, 39, 
4:~. 45, 49, 53, 55, 59, 61, 65, 69, 71, 75, 77, 81, 87, 91, and probably57, 79, and 
K:~ should be simple. The follo-wing should consist of two isotopes: 3, 19, 
:n, ~5, 41, 47, 51, 63, 67, 73, and 89.-.J. S. G. T. 

The Complexity of the Elements.-11. Elements of Even Atomic Number. 
;\, S. Russell (Phil .. Mag., 1924, [vi.], 48, 365-378).-The complexity of 
the elements of even atomic number between selenium and lead is investigated 
on the lines employed in Part I. (abstract above). A generalization similar 
to, but wider than, Fagans' a and f3 rules connecting the mass-numbers 
of isotopes with the stability of their respective nuclei is stated, and 
''"ith its aid an attempt is made to predict the order of the masses of 
i:-;otopes of elements hitherto unexamined by the positin-ray method. 

-J. S. G. T. 
'fhe Sizes of Atoms in Diamond Type Crystals. Robert N. PC'ase IJ. 

Amer. Chem. Soc .. 1922, 44, 1497-1498).-It has recently been shown 
that the interatomic distances for substances crystallizing in the diamond 
type of lattice can be satisfactorily represented in terms of atomic 
'•radii," characteristic only of the rare gas type of atoms involved. Con
stants revised on this basis are e;iven for silicon, gC'rmanium, and grey tin. 

-R.G. 
The Relation between the Refractivities and the Sizes of the Atoms of Certain 

Elements. J. E. Calthrop (Phil . .Jlag., 1924, [vi.], 47, 772-779).-It is 
shown that in the case of 15 gaseous elements or vapours, for elements 
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arranged in a nrtical column of the Periodic Table, the refractiYity for sodium 
light is proportional to the atomic volume, and that the ratio of proportionality 
of refractivity to atomic volume decreases in the direction of decreasing 
rnlency.-J. S. G. T. 

Mathematical-Statistical Investigation of the Sub-EledrGn. Herbert Daecke 
(Z. Physik, 1925, 31, 552-575).-The literature of the subject suggests 
that the possible existence of a sub-electron (i.e. of a charge which is a 
fraction of the 80-called fundamental electronic charge e = 4 · 77 x 10-1 0 

electrostatic units) is still an open question. A mathematical investigation 
of the available experimental material shows that the most probable value 
of such sub-electronic charge, if it exist, is mejn, where rn is less than n and 
11 is not very large.-J. S. G. T. 

The Scattering of. Radiation by Atoms. H. A. Krarners and W. Heisen
berg (Z. Physik, 1925, 31, 681-708).-An atom upon which monochromatic 
radiation of frequency 11 is incident emits secondary radiation of frequency v 

and of frequencies v + v', where h1/ represents the difference of the energy 
of the atom in two states. The emission of radiation of frequencies 11 ' v' 
is treated mathematically from the viewpoint of Bohr's principle of 
correspondence.-J. S. G. T. 

Work Necessary to Detach Positive Ions. A. Gunther Schulze (Z. Physik, 
1925, 31, 507-508).-The following values (in volts per unit charge) for 
the energy necessary to detach a positive ion from the respective metals 
have been calculated from values of the ionization potential and the heat of 
sublimation : lithium, 5 · 2 ; sodium, 4 · 4; potassium, 3 · 8; c::esium, 3 · 4 ; 
calcium, 5 · 3 ; magnesium, 7 · 0 ; zinc, 7 · 2 ; cadmium, 6 · 4 ; mercury, 7 · 1 ; 
lead, 5·5; copper, 6·8; siker, 4·5. The values are about equal to the 
corresponding values of the ionization potentials of the vapours, and two or 
three times as large as the values of the energy necessary to detach an electron. 

-J. S. G. T. 
The Disintegration of Elements by a-Particles. Sir E. Rutherford and 

J. Chadwick (Phil. Afag., 1922, [vi.], 44, 417--432).-The nature of the particles 
ejected from various elements by bombardment with swiftly moving a
particles (this J., 1922, 28, 3, May Lecture) has been investigated by deter
mining the deflections of the particles in a magnetic field. From aluminium, 
phosphorus, and probably from boron and sodium, positively charged hydrogen 
nuclei are ejected. No particles of range greater than 30 cm. of air are 
ejected in the forward direction from either lithium or glucinum, and there 
is no evidence of the ejection of long-range particles from magnC'sium. silicon, 
or C'hlorine. Of the series of elements from hydrogen to potassium hitherto 
examined, the atomic niJmbers of the active elements, £.e. of those from which 
hydrogen nuclei are ejected, are odd and arranged in the sequence 5, 7, 9, 
11. 13, 15. The atomic masses of these actiYe elements are expressed by 
411 + a, where n is a whole number and a = 3 for all except nitrogen, for 
which a c_-, 2. \Yith the exception of boron, which has two isotopes, the 
actin' ekmC'nts are pure elements. Neither lithium nor chlorine has any 
lightly bound satellites in its nuclt>ar structure.-J. S. G. T. 

Natural and Artificial Disintegration of the Elements. Sir Ernest 
Rutherford (J. Fra11kli11 Inst., 1924, 198, 725-744).-A lecture delivered 
by R. on tlw centmary of the founding of the .Franklin Institute. The 
structure and disintegration of elt>ments are discussed, and the experiments 
which haw led to the artificial disintegration of certain elements are con
sidered. A number of speculations on the evolution of the nuclt>us of atoms 
concludes t hC' pa pt>r.~cT. F. S. 
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The Natural and Artificial Disintegration of the Elements. Sir Ernest 
Rutherford (Sci . . Monthly, Hl24, 19, 561-578).-An address delivered at the 
centenary celebration of the Franklin Institute (abstract above).-J. C. C. 

Concerning the Electron Emission caused by a-rays. A. Becker (Ann. 
Physil.:. Hl24. [iv.], 75, 217-275).-The laws which govern the separation of 
electrons from aluminium, silver, and gold, by means of a-rays, were examined. 
The number of electrons appears independent of the nature of the metal and 
of the direction of the ray, but dependent upon the speed of the a-rays in 
the same manner as with gases. The speed distribution corresponds to the 
)laxwell distribution of the linear leaving velocities. Speed distribution 
and absolute value of the speeds are independent of the nature of the metals, 
of the direction of emission, and of the speed of the exciting a-ray. Electron 
emission and annealing effect follow, in the field examined, similar but not 
absolutely identical laws.-G. S. v 

Electrolysis of Crystals. P. Lukirsky, S. Scukareff, an<l 0. Trapesnikoff 
(Z. Physik, 1925, 31, 524-533).-The passage of current through crystals 
of rock-salt is attributable principally to the mobility of the positive sodium 
ions in the crystal lattice, the chlorine ion being comparatively immobile. 
The amount of electro-chemical action produced is in accord. with Faraday's 
law. Characteristic effects, e.g. the formation of "centres of destruction," 
the growth of dendrites, and coloration of the crystal, are produced at the 
electrodes.-J. S. G. T. 

Electronic Conduction in Metals. Arthur Bramley (Phil .. Mag., 1923, [vi.], 
46, 1053-1074).-A mathematical paper in which the principles of tensor 
analysis and differential geometry are applied to electronic conduction 
in metals. with a view to the derivation of the law of force operative near 
the atomic nucleus and to explain the doublet structure assumed in Thomson's 
theory of conduction. It is shown that the inverse square law only holds 
for charges which do not radiate energy.-J. S. G. T. 

An Attempt to Detect the Asymmetry of Orientation of Electrons Active in 
Metallic Conduction. L. A. Welo (J. Phys. Radium, 1923, [vi.], 4, 71-76).
A description of experiments designed to detect a possible unsymmetrical 
orientation of the electrons conducting an electric current. The experiments 
gave negative results.-J. F. S. 

Paramagnetism and the Structure of the Atom. B. Cabrera (J. Phys. 
Radium, 1922, [ vi.], 3, 443-460).-A discussion of the magnetic properties 
of the elements in connection with the structure of the atom.-J. F. S. 

Magnetization Numbers of the Rare Earths. Stefan l\Ieycr (Phys. Z., Hl25, 
26, 51-54).-M. has determined the respective magnetic susceptibilities of 
the rare earth elements having atomic numbers ranging from 57 (lanthanum) 
to 72 (hafnium), and numbers 39, 40, and employs the results in a discussion 
of the arrangement of the electronic orbits in the Bohr modeh; of the various 
atoms.-J. S. G. T. 

Experimental Investigation into the Behaviour of Normal Atoms under 
the Influence of Magnetic Force. "\Yalther Gerlach (A.1111. Physil.:, IH25, 
[i\·.]. 76, 163-Hl7).-"\Yith the aid of a new experimental arrangement an 
inn·stigation was made into the din>rting of Yaporous metal atoms in the 
magnetic field. The stream of copper, siln·r, and gold atoms is split into two 
streams. of which one is attracted in the direction of the lines of foree. whereas 
the other is turned off counter to the lines in force. Thallium. lead. tin, and 
iron are not intluenced. ::\ickel is split into several strea1m;, \\"hereby a part 
of the atoms remains uninflueneed. anothn part is din·rkd. and a third part 
is attracted. The atorn stream of antimony is not split; a part remains 
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undiverted with bismuth, another part being attracted. The results are 
in agreement with the quantum theory of energy.-G. 8. 

The Constitution of Metallic Substances. Charles A. Krnus (J. Amer. 
Chrom. Soc., 19:2:2. 44, 1:216-12:39).-A discussion based on unpublished experi
mental work. At low concentrations the elementary metals are salt-like 
substances, and it is suggesteJ. that metallic compounds will exhibit salt-like 
properties in a more decided manner. In solutions of metallic compounds 
in liquid ammonia the more electronegative element functions as anion. All 
but strongly clectropositive elements exhibit a negative as well as a positive 
valence. The multiplicity of compounds derivable from a given pair of 
metallic elements is accounted for in the hypothesis that in the8e c0mpounds 
the more electronegative t:lements form complex ~inions This brings metallic 
compounds into line with present conceptions of atomic structure. Electro
positive groups, such as the ammonium group. are virtually metals. The 
property of metallicity is not an ~Ltomic one. lt may be imparted to non
metallic elements by combination with other non-metallic elements. The 
metallic state is due to the presence of uncombined negative electrons. 

-R.G. 
The Structure of Antimony. Hawksworth Collins (Chern. _;_\' e1c8, 1924, 

129, 267-269).-The constitution of antimony is given as AgC or Ag-H
Li-H-H3, considered on the same lines as in previous articles.-R. G. 

The Structure of Arsenic. Hawksworth Collins (Chem. News. 1924, 129, 
205-207).-The deduction of the constitution of arse11ic as CuC, i.e. KaCaC, 
is confirmed by the laws of relative volume and heat of formation.-R. G. 

The Structure of Bi3muth. Hawksworth Collins (Chem .. News, 1924, 
129, 1-3).-The constitution and structure of the bismuth atom, previously 
based on consideration of the atomic wt., valency, periodic classification, 
and the odd and even rule, is confirmed by means of the la\rn of relative volume 
and heat of formation.-R. G. 

The Structure of Calcium. Hawksworth Collins (Chem . .;.Y e1cs. 1924, 
129, 95-97).-The constitution of cdlcium as KH is discussed on the lines 
followed in previous articles.-R. U. 

Heat of Evaporation of Electrons of Calcium. J. J. Weigle (Proc. Amer. 
Phya. Soc., 1924, Dec.; Phys. Rev., 1925, 25, 246).--Assumi.ng that in 
crystalline metals the electrons are placed on space la,ttices. it is possible to 
calculate the potential energy of each electron. A calculation is first made of 
the potential due to all the positive ions, and all the electrons but one at the 
point where the omitted electron is placed. For calcium it is found to be 
4 · 8 v. If now the crystal is evaporated i11to positive and negatfre ions. for 
each electron there is furnished an energy equal to half the above poteutial 
multiplied by e. This gives the heat of evaporation of the electrons of 
calcium as 2·4 v. per electron. In a preL'cding papl'r it has bt>cn 8l10wn 
that this energy can also be calculated by thermo-chemical con::-;iderations. 
The close agreenwnt between the 3 valm's obtained from (1) the space lattice 
const. and the eoeff. of compressibility. (::?) the heat of ernporation of the 
metal, its ionizing energy, and the radii of the ions, and(:~) thf' measurements 
of the thermionic emission. seem to be in favour of the initial assumption. 

The Structure of Chromium. Hawktnrnrth Collins (Chem. ~Y111·s, l\l::?..J.. 
129, 331) .-Proof of the constitution of the c hrorni um a tom as .:'Ilg + ~i on 
the same lines as in previous article8.-R. l~. 

The Structure of Cobalt. Hawksworth Collin:,; (Chem. X111·:.:. l\l::?J. 123, 
107--108).-The constitution of eoba.Jt. pn•yiously deduced as _.\J;-;. i:- <'011-

tirmed.-R. G. 
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The Structure of Copper. Hawksworth Collins (Uiem . • Yrn·s, Hl24, 129, 

15i-I59).-The structure ~leduced for copper. K-H-Xa; = Ca-Xa,' is con 
firmed by the laws of relative volume and heat of f~rmat10:r:.-R .. c". 

The Breakdown of the Mercury Atom. A. ~hethe (~\ a.turu.·zss., 1924, 

12 597-598).-It is reported that the dark film, which forms in the ageing 
of 'a mercury vapour lamp, contains from , ,',"to-,\-, mg. of gold. The preso1ce 
of the aold is traced back to the breakdown of the mercury.-G. S. 

The
0 

Breakdown of the Mercury Atom. F. Haber (.LYcdurzciss., 1924, 12, 
635).-It is stated that the carrying out of the Ii mercury tests ginn to 
Haber by l\liethe was without knowledge of their purpose. Haber did not 
co-operate in the experiments.-G. S. 

The Breakdown of the Mercury Atom. E. Loosli (.Yctt11nciss., 1924, 
12, 706).-Somc old observations (1914-1916) upon mercury (vapour lamp 
type) rectifiers are reported with reference to the fact that even then the 
idea of a breakdo,vn of the mercury atom ·was suggested.-G. S. 

The Breakdown of the Mercury Atom. E. Stammreich (Katuru·iss., 1924, 
12, 744-745).-A short description of the apparatus used in the experiments. 

--G. S. 
Decomposition of the Mercury Atom. A. Gaschler (Z. angew. Chern., 

1924, 37, 666-667).-A claim for priority over Miethe (Naturwiss., 1924, 12, 
597-598). G. subjected mercury in an evacuated quartz tube to a discharge 
of 10,000 v., and after a short time analysed the black deposit found on the 
walls of the tu he and on the surface of the mercury ; among other elements 
this contained traces of gold, said to be formed by the disintegration of 
mercury atoms.-A. R. P. 

On the Transformation of Mercury into Gold. A. von Antropoff (Z. 
angew. Chern., 1924, 37, 827-828).-A theoretical discussion of the possible 
mechanism of the transformation of mercury into gold alleged by Gaschler 
(cf. preceding abstract) and by Miethe to take place when mercury is sub
jected to a high voltage discharge in a vacuum tube. It is suggested that 
the transformation is not caused by a disintegration of mercury atoms but 
by the entrance of outer electrons into the mercury nucleus. If this is 
so the gold should be an isotope of ordinary gold isobaric with mercury. 

-A.H.P. 
Gold in the Mercury [Arc] Lamp. T. Retschinsky (Physil.:al. Z., 1925, 

26, 280-281 ).--'-The author refers to the values of the respective potential 
gradients and currents in various forms of mercury arc lamps, and suggests 
that a form of mercury lamp made by Hermus, and operated at a pressure 
of mercury equal to 150 cm., would appear to possess advantages for purposes 
of L'xperiments relating to the capture of electrons by atomic nuclei [whereby 
men·ury would become converted into gold.-Austrartor]. (See ~oddy, 

.\'at11re, In24, 114, 2·±·1.)--J. R. G. T. 
Influence of Temperature on the Galvanic Polarization of Nickel. Stefan 

Triandafil (I wlustrie elect., lD24, 33, 379-:380).-Heprintcd from Ccmpt. 
rend., 1924, 17~, 1973 -1975. (J., 1924, 32, 504.)-J. C. C. 

The Structure of Silver. Hawksworth Collins (Chem. Xe1cs, 1924, 129, 
222-22:n-The constitution of sih-er as the union of ar~cnic and sulphur is 
l'onsiclered in relation to atomic wt., valency, the juxta-occurrence of As2S3 
and Ag2~ in nature. and the law of heat of formatiun.--H. G. 

Isotopes. F. \Y. Aston (Proc. Roy. Phil. Soc., Glusgmc, 1920- 22, 51, 
(.i8-i'i).-A lengthy abstract of a lecturC".-J. F. S. 

List of Elements and their Isotopes. F. \Y. ~\ston (Proc. Phys. Soc. 
Lo11do11, ID22, 34, 197).--~-\ list of 29 elements and their isotopps gin'n at a 
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lecture on ::\lay 6, 1922. It includes Li, Be, B, Xa, :\Ig, Si, K, Cu, Ki, Zn, 
As, and Rb.-R. G. 

Atomic Weights and Isotopes. T. \V. Richards (Chem. Rei:., 1924, 1 . ' 1--40; C. Abs., 1924, 18, 2460).-~\ renew. 
Spectroscopic Evidence of Isotopy. H. Xagaoka and Y. Sugiura (Japanese 

J. Phys., 192:3, 2, 167-278).-0n the hypothesis that most of the lines which 
cannot be grouped into series originate from vibrations of atomic pairs, the 
authors develop a number of formul~ for calculating the difference in wave
length L(•tween symmetric and asymmetric pairs of isotopes, and these 
formula~ were tested on the lines of Ka, Ar, Cl, Cu, Zn, the isotopes of which 
are well known. The spectra of Li, Ne, Si, Cl, Ar, Zn, Cu, Br, and Rb were 
investigated and the observations recorded in a long series of tables. Such 
data can be used for deducing the existence of unknown isotopes. Thus 
isotopes of Xa, Ca, and Ba, with atomic wts. 21, 44, 135 resp., are indicated. 

-E. H. T. 
Separation of Isotopes [of Mercury] by Distillation and Analogous Processes. 

Robert S. ::\Iulliken (J. Amer. Chern. Soc., 1922, 44, 2387-2390).-The results 
of experimental work on the separation of isotopes of mercury by distillation. 

-R. G. 
The Separation of Isotopes, Application of Systematic Fractionation to Mer

cury in a High Speed Evaporation-Diffusion Apparatus. Hobert S. Mulliken 
(J. Amer. Chem. Soc., 1923, 45, 1592-1604).-An apparatus is described 
for the rapid partial separation of mercury into isotopes hy a combined 
process of distillation and molecular diffusion, at low pressure, the latter 
process being the major factor in the separation.-R. G. 

Chemical Studies on the Isotopes of Lead. Herbert Brennen ( Compt. 
rend., 1925, 180, 282-284).-An attempt to isolate isotopes of lead using the 
reaction between PbCl2 and Grignard's reagent (cf. Dillon, Clarke and Hinchy, 
Sci. Proc. Roy. Dublin Soc., 1922, 17, 53-57) and the method of atomic weight 
determination employed by Richards (interaction of PbC1 2 and AgK03 ) led 
to a negative result.-E. H. T. 

The Mass-Spectra of Chemical Elements. V .-Accelerated Anode Rays. 
F. \V. Aston (Phil. Mag., 1924, [vi.], 47, 385--400).-A method for 
the production of mass-spectra (this J., Ko. 2, 1924, 32, 3, May Lecture) 
employing anode rays from a composite anode of graphite and metallic 
salts, and of very general application, is described. The method has been 
applied to the determination of the isotopes of lithum (7, 6), beryllum (9), 
magnesium (24, 25?, 26?) and calcium (40, 44?). The atomic weights of the 
isotopes of twelve additional metallic elements were determined as follows: 
scandium, 45 ; titanium, 48 ; vanadium, 51 ; chromium, f>2; manganese, 55; 
eobalt, 59; copper, 63, 65; gallium, 69, 71 ; germanium, 74, 72, 70; strontium, 
88; yttrium, 89; silver, 107, 109.-,J. S. G. T. 

IY.-SPECTRA. 

Series in the Spectra of Aluminium and Magnesium in the Extreme Ultra
Violet. Theodore L~·man (Sat11re, 1924, 114, 641-642).-C'Prtain lines in 
the extreme ultra-Yi 1,)kt spectra of ~.\land ::\Ig haye been found which appear 
to be higher llll'mlwrs of the series found by Fowler and Pasehen. sp-111d, 
:~11-//18, and :~s-111p. for Al, and le< :_ 111rr for :\Ig.--.J. F.~. 
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Series in the Spectra of Aluminium and Magnesium in the Extreme 
Ultra-Violet. T. Lyman (Science, 1924, 40, 388-389).-In a study of the 
pectra of Al and :Mg in the extreme ultra-violet, lines have been observed 

svhich appear to be the higher members of the series of doubly ionized Al 
(cJ. Paschen, Ann. Physik, 1923, 71, 152) and of ionized Mg (Fowler, "Series 
in Line Spectra," p. 120) resp. The exact wave-lengths are tabulated. 

-\V. H.-R. 
Fluorescence and Channelled Absorption Spectra of Bismuth Vapour at 

High Temperatures. A. L. Narayan and K. Rangadhama Row (Nature, 
1924, 114, 645).-At 1300° C. Bi vapour exhibits an absorption spectrum 
composed of a great number of bands presenting a fine structure and extending 
from 6500 to 4500 A. In this region 400 bands have been photographed, 
and these all shade off toward the red. The vapour emits an orange-yellow 
fluorescent radiation, the spectrum of which contains 24 bands between 
6600 and 5050 A.-J. F. S. 

Fluorescence and Channelled Absorption of Bismuth at High Temperatures. 
K. Rangadhama Rao (Proc. Roy. Soc., 1925, (A), 107, 760-762).--Particulars 
relating to the fluorescent and channelled absorption spectra of Bi vapour 
at about 1600° C. are given.-J. S. G. T. 

Mass Spectra of Cadmium, Tellurium, and Bismuth. F. \V. Aston 
(Nature, 1924, 114, 717).-Using an anode containing cadmium fluoride the 
mass spectrum of Cd has been obtained, which shows that Cd is very complex, 
having at least 6 isotopes with mass numbers, no, 111, 112, 113, 114, and 116. 
The last isotope (116) is isobaric with the lightest isotope of Sn. Tellurium 
consists of 3 isotopes of mass numbers 126, 128, and 130, and Bi is a single 
element of mass number 209.-J. F. S. 

On Spark Spectrum of Cresium. L. A. Sommer (Ann. Physik, 1924, [iv.], 
75, 163-181).-In the wave-length range between 3268 and 7280 A. F 382 
Cs lines have been measured against Fe, analysed and compared with the 
spcctrums of Ne and Xe. One observed the same structure of the 3 spectra 
as was to be expected from the Sommerfeld-Kassel law of displacement. 

-G.S. 
Regularities in the Arc Spectrum of Cobalt. :Francis M. Walters, jun. 

(J. Wash. Acad. Sci., 1924, 14, 407-412).-The arc spectrum of Co has been 
found to consist of combinations of terms whose max. multiplicities are even, 
thus demonstrating that the alternation law continues to hold in the eighth 
column of the periodic table. 12 multiplets in the quartet system are given, 
and the structures of the spectrum of Co are compared with those of the 
preceding element, Fe.-J. C. C. 

Regularities in the Arc Spectrum of Columbium. W. F. Meggers (J. 
Wash. Acad. Sci., 1924, 14, 442-446).-A few of the Cb multiplets in the 
sextet system are published, with observed and calculated results for the 
Zeeman effect for some of the lines in this system. Further nrnltiplets will 
be published when more data are obtainable.-J. C. C. 

Low-Voltage Arc Spectrum of Copper. A. G. Shenstone (Xature, 1924, 
114. 934 ).-S. has repeated his previous work on the low-voltage arc spectrum 
of Cu, and has obtained the normal line absorption of Cu vapour. The lines 
observed, which belong to the series ls, are 3247·55, 3273·97, 2492·14, 
2441 ·63, 2244·24, 2225·67, 2165·06, and also possibly 2181 ·68 and 2024·33. 
These lines lead to values which are confirmed bv 'combination with other 
known terms of the Cu arc spectrum.-J. F. S. · 

The CuH Molecule and its Band Spectrum. Herbert Bell (Phil. 1llag., 
182;), [vi.J, 49, 23-:~2).-A formula for band spectra in the visible is developed 
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and applied to the Cu bands investigated by Frerichs and Bengtsson (Z. 
Physik, 1924, 20, 170, 229). The half quantum for the rotating molecule 
has been established a.nd the molecule itself proved to be CuH. The distances 
between the Cu and H nuclei for the initial and final configurations are 
calculated. The variations of the radial force-function with distance is 
represented diagrammatically.-J. S. C. 

On the Irregularities of the Ka Doublets in the Elements of Lower Atomic 
Number, the Spark Lines of Copper. M. Siegbahn and B. B. Ray (Arkiv .Mat. 
Astron. Fysik, 18, (19), 1-5).-0. F. 

On the Spectrum of Germanium. J. Lunt (Monthly Notices Roy. Astron. 
Soc., 1924, 80, 38).-A recent discovery of a plentiful supply of a Ge-Ga 
mineral in South-\Vest Africa has enabled L. to photograph the spectrum of 
germanium more fully than has been previously possible. He has added 
new lines to those known and removed the uncertainty regarding others. 

The Extreme Ultra-Violet Spectrum of Germanium and of Scandium. 
H. J. C. Ireton (Proc. 1'rans. Roy. Soc. Canada, 1924, 18, [iii.], 91-109).
The spark spectrum of Ge has been extendedfrom2138 · 7 A. to 319 · 7 A.,in which 
region about 64 lines are recorded. The spark spectrum of Sc has been ex
tended from 2233 · 7 A. to 507 · 0 A., in which region about 45 lines are recorded. 
The data of the present work are presented in tabulated form.-J. F. S. 

The Optical Spectrum of Hafnium. H. M. Hansen and S. Werner 
(Kongl. Danske Vidensk. Math.-fys. Medd., 1923, 5, (8), 1-18).-The paper 
gives a detailed account of the author's measurements of the optical spectrum 
of Hf. As well known, the element Hf, of atomic number 72, was discovered 
in Zr minerals by Coster and Hevesy about 3 years ago. It was found from 
the author's investigations that the spectrum of Hf, in similarity with the 
spectra of the other elements in the same group of the periodic system of 
the elements, possesses a very great number of sharp lines in the visible and 
in the ultra-violet region.-0. F. 

The X-Ray Spectra of Hafnium and Thulium. D. Coster (Phil. Mag., 
1923, [vi.], 46, 956-963).-Particulars are given of the results of measurements 
of the wave-lengths of lines in the L-series (emission and absorption) and 
M-series of Hf, and in the L-series of Tm. It is pointed out that difficulties 
accompany the attempt to identify two lines found by Dauvillier in the 
X-ray spectrum of celtium with lines in the Hf spectrum.-J. S. G. T. 

The Spark-Spectra of Indium and Gallium in the Extreme Ultra-Violet 
Region. Mollie Weinberg (Proc. Roy. Soc., 1925, [A], 107, 138-156).
Particulars are given of measurements of the wave-lengths of 107 lines in 
the In spectrum between 1855 A. and 2337 A., and of 80 Ga lines in the 
region 1855 A.-2364 A. In addition, particulars are given of 828 lines in the 
vacuum-grating spectrum of Ga between 157 A. and 2059 A., and of 464 In 
lines between 161 ·8 A. and 1698 A.-J. S. G. T. 

Structure of the Iron Spectrum. M. A. Catalan (Anal. Soc. espafz. Fis. 
Q11im., 1924, 22, 398--408).-An account of the rnultiplets of the Fe spectrum. 
Full tables of wave-length and intensities are given.-J. F. S. 

Absorption Spectra of the Elements of the Iron Group. E. van Angerer 
and G. Joos (Ann. Physik, 1924, [iv.], 74, 743-756).-The absorption lines of 
Co and Xi were determined in the range 2300-3500 A. That they obey any 
law was not shown.-G. S. 

On the Series Representation of the Lead Spectrum. Y. Thorsen (Satur
wiss., 1924, 12, 705).-In the range 2000-1300 A., 25 lines have been deter
mined in the Pb spectrum, and certain corrections of the series representation 
are discussed.-G. S. 
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on the Absorption and Series Spectra of Lead. J. ( '. )lcLennan, 
J. F. T. Young. nnd A. B. ::\IcLay (Proc. Tru11.s. Roy. Soc. Cunada, l024, 18, 
[iii.], 17--88).--The arc spectrum of Pb has been remeasured in the region 
2250 A. and 1850 A. and many new lines recorded. The revernal spectrum 
of the Pb arc in hydrogen has been photographed, and about 12 new wave
lengths added to the values of this region. The series of the Pb spectra are 
discussed, and the Thorsen-Grotian scheme for the arc series spectrum of 
Ph has been critically re\'iewed and transformed to vacuum frequencies. 

-J. F. S. 
Absorption Spectra of Vapours of Lead and Tin. N. K. Sur and 

R. K. Sharma (J. Sci. Assoc. Vizianagaram, 1924, l, 121-124; B. C . .Ltbs., 
1924, [A], ii., 641).-At low red heat, Pb vapour gave the lines 2833 and 2170 A. 
as sharp narrow reversals; at higher temps. the following additional lines 
were re\-crse<l, 2247, 2614, 2802, 282:l, 2873, 3240, 3640, 3684, 4058. The 
vapour of tin shows only one wave-length of 2707. 

Absorption of Lithium Vapour. A. L. Karayan and D. Gunnaiya (Proc. 
Roy. Soc., 1924, [A], 106, 51-55).-The absorption spectrum of Li has been 
investigated at various vapour pressures corresponding \vith temps. up to 
1200° C. Channelled absorption spectra were found on both sides of the 
first line of the prim:ipal series, and also a fine spectrum on each side of it. 
The wave-lengths of the more promine.nt bands in the absorption spectrum 
are given.-J. S. C. 

On Fine Structures in the Primary Arc Spectrum of Lithium. Hermann 
Schuler (Ann. Physik, 1925, [iv.], 76, 292--297).-Fine structure is shown in 
the 3 strongest lines of the Li arc spectrum (548(), 2934, 3714).-G. S. 

The Spectrum of Mercury below the Ionization Potential. John A. 
Eldridge (Phys. Rev., 1924, [ii.], 23, 685-692).-'Ihe failure to observe lines 
which the Bohr theory predicts, but which have not been detected by previous 
spectroscopic investigation, is shown to be due to the effect of space change 
in lowering the energy of the impacting electrons except at the immediate 
surface of the anode. ~pectrograms showing the development of the spectrum 
of Hg in the stages predicted by theory, and at approx. the theoretical voltages, 
have been secured.-H. G. 

On the Distribution of Energy in the Arc Spectrum of Mercury. G. 
Athanasiu (Industrie elect., 1924, 33, 381).-Hcprinted from Compt. rend., 
1024, 178, 2071-2073 (J., 1924, 32, .573).-J. c. c. 

Processes Occurring in the Mercury Vacuum Arc. A. Gunther-Schulze 
(Z. Phy.sik, 1925, 31, 509-513).-Corrections applied to previous work by tlJ(' 

author (Z. Physik, 1922, 11, 74) show that the cathode drop of potential in 
the Hg vacuum arc is approx. equal to the ionization potential of Hg vapour, 
ancl that about half the cathode curn•nt is carried by electrons, the remainder 
heing carried Ly cations.-J. ::-l. G. T. 

Spectra of Mercury Emitted from Various Parts of a Discharge-Tube. 
( ;, Xalrnmura (Japanese J. Phys., 1923, 2, 77-83).-The spectrum of the 
li.'!ht from a Geissler tube differs from the arc or spark spectrum; the light 
i:-; hri.~htcr at the capillary, and if a very fine capillary be used a glow of 
'!lobular form is observed near it. The glow and the globular glow were 
inn•stigatcd, and from the difference in the intensity distribution of the lines 
from the latter it 'ms concluded that thP lines of the first subordinate series 
,'!\'!l('rall~· require less Piwrµ;y for excitation than the lines of the second sub
unlin,lte series. A partial agreement was observed bet\\-een the broadening 
()f the lines produced at tlw cathode surfaC'e and those lines which show the 
:-;tark pffect. -E. H. 'l'. 
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The Fine Structure of Mercury Lines and the Isotopes. H. Xagaoka, 
Y. Sugiura, and T . ..'\Iishima (Japanese J. Phys., 1923, 2, 121-162).-The 
distribution of light-intensity produced by crossing two interferometers was 
determined, and this method used for measuring ()"A of the satellites. The 
structure of 16 ultra-violet lines of Hg between 2535 and 3633 was analysed 
with crossed Lummer-Gehrcke plates made of quartz. The results support 
the view that the nucleus of the Hg atom consists of a central mass quasi
elastically connected with a proton. 15/.., the difference in wave-length of indi-

vidual satellites, is determined from the formula 15/.. = ~ (1 /mi - l /mj), 

where rni and mj are the central masses, obtained by subtracting one unit 
from the atomic weights of the isotopes. The existence of 6 isotopes is 
correlated with that of 7 groups of satellites. Line "A = 3131·84 does not 
conform with the above formula, probably owing to the packing of the inner 
electrons.-E. H. T. 

On the Effect of Magnetic and Electric Fields on the Mercury Spectrum. 
H. M. Hansen, T. Takamine, and Sven ''-'erner (Kongl. Danske Vidensk. 
JV!ath.-fys. Medd., 1923, 5, (3), 1-15).-This paper brings a detailed investi
gation of the effect of electric fields (the Stark effect) on the Hg spectrum up 
to a field intensity of 35,000 v. per cm. The experiments were carried out, 
using a Hg surface as the cathode. The effect of the electric field consists 
mainly in the production of new combination lines.-0. F. 

The Wave-Length of Molybdenum Ka. Rays when Scattered by Light 
Elements. Arthur H. Compton and Y. H. Woo (Proc. Nat. Acad. Sci., 1924, 
10, 271-273).-Using apparatus similar to that employed by C. (Phys. Rev., 
1923, 22, 409), the Ka. radiation from Mo, scattered by Li, C, :Ka, Mg, B, 
H 20, and Al, has been examined. The spectra obtained from the various 
elements are almost identical in character. In every case an unmodified line 
P occurs at the same position as the fluorescent molybdenum Ka line, and 
there is a modified line whose peak is with experimental error at the position 
M calculated from the quantum change of wave-length formull:e.-J. F. S. 

Laws Governing the Palladium Spectrum. M. Levitskii (J. Russ. 
Phys.-Chem. Soc., 1918, 49, 118-124; C. Abs., 1924, 18, 3319).-The sharpest 
lines in the Pd spectrum appear in groups, the distance between which 
decreases as the wave-length shortens. The normal triplets for which e /m c 
lies between 1·6 x 10 7 and l · 8 x 10 7 were closely studied. :For these, 
a graphical method was adopted, 1 /"A being plotted against m = 1, 2, 3, ... 
A smooth curve is obtained for which an expression, 1 /"A =A - N /Z 2 , is 
suggested, where A is the series limit, N = 109675, and Z is a constant. 
From the curve, an approx. value for A for the corresponding series is obtained, 
and from this Z can be found. The curw for the quadruplets is obtained 
with greater difficulty, as se\·eral members are missing, for although lines 
ncar them exist, these do not show the Zceman effect. These attempts 
are by no means considered as final and conclusive. 

Zeeman Effect in the Spectrum of Palladium. l\I. Levitskii (J. Russ. 
Phys.-Chem. Soc., 1916, 4~, 193-235; C. Abs., 1924, 18, 3:H9).-The study 
of the Zeeman effect in the ultra-violet portion of the spectrum of Pd has 
previously onl~- been carried out by Purvis (cf. Proc. Cambridge Phil. Soc., 
1906, 13, 25; Xature, 1906, 73, 71 ), who has studied 44 lines. In the present 
inn'stigation, carried out with the aid of a large Rowland grating, 192 lines 
of Pd have been studietl. The Zeeman effect in the spectrum of Pd presents 
3 general types: quintets, quadruplets, and triplets. although that is only 
the primitive aspect of the phenomenon. The separation in the spectra. 
of higher orders becomes still more complicated. ~omc of the quintets are 
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made up of at least 15 constituent lines. Drawings and descriptions are 
given of the types of quadruplets. The triplets can be placed in 3 groups, 
distinct triplets, slightly diffused triplets, and diffused triplets. The first 
group always possesses a value of tJA. /A. 2 equal to 0 · 9 - 1·15. The second has 
a value of tJA./A. 2 between l ·2 and l ·3, and nearly all the diffused triplets have 
a value of t!A./A.2 about l ·4. The triplets of the first group are normal triplets. 
They give a value of e/mc between l ·5 x 10 7 and l ·8 x 10 7 • 

Absorption Spectrum of Potassium Vapour at High Temperatures. K. K. 
Sur and R. N. Ghosh (Phil. Mag., 1925, [vi.], 49, 60-64).-Absorption 
spectrum of K vapour has been investigated at temps. up to 1300° C. A 
number of lines were obtained at high temps. which could not be identified 
with any known lines of potassium nor allotted to any series relation. A list 
of the wave-l~ngths of the heads of the channelled bands in the orange-green 
region is given.-J. S. C. 

The K X-Ray Absorption Spectra of Potassium and Calcium. A. E. 
Lindh (Arkiv .111at. Astron. Fysik, 1924, 18, (14), 12-17; C. Abs., 1924, 18, 
3315).-An investigation of the K critical absorption wave-length of these 
elements in various compounds. The potassium compounds investigated 
fall into three natural groups as follows, the values given being A. in A. 
(1) potassium, 3·4310; (2) KCN, 3·4293; KSCN, 3·4287; Kl, 3·4283; 
KCl, 3 ·4280; (3) K 2S20 8 , 3 ·4273; K 2S04 , 3 ·4263; KC104 , 3 ·4263. The 
K critical absorption wave-length for calcium was measured from the element 
and from the calcium in the analysing crystal (CaC03 ) : calcium, 3 · 0642A. 
in A., CaC03 , 3 ·0605. 

Very Large Quantum y-Rays and the Photo-Electric Origin of the Natural 
{3-Spectrum of Radium. J. Thibaud (Gompf. rend., 1924, 179, 165-167).
A study of the effect of y-radiation on U, Pb, W, Ag, &c. The energies of the 
{3-rays produced were measured, and it was found that the sum of the energy 
required to remove an electron from the K-level and the observed energy 
of a fJ-ray is approx. equal to the energy of the incident y-ray. All the chief 
rays of the natural /3-spectrum of RaC (except ray E) are due to a photo
electric effect of the penetrating radiation.-E. H. T. 

Spectrum Regularities for Scandium and Yttrium. \V. F. Meggers (J. 
Trash. Acad. Sci., 1924, 14, 419-430).-The main features of the arc and 
spark spectra of Sc and Yt are presented, and attention is drawn to the close 
correspondence of the spectral structures of these two metals. Examples 
of multiplets in the arc and spark spectra are tabulated, and Moore's results 
for the Zeeman effect of the Yt arc and spark lines are compared with the 
patterns calculated according to Lande.-J. C. C. 

On the Fine Structure of the Band-Spectra of Sodium, Potassium, and 
Sodium-Potassium Vapours. H. Grayson Smith (Proc. Roy. Soc., 1924, [A], 
106, 400-415).-Four bands of the blue-green group of the band absorp
tion spectrum of X a, and 3 bands of the red group of the band spectrum of 
K, liave been examined, and parabolic formula> have been calculated in fairly 
close agreement with the observed wave-numbers. Values of the moment 
of inertia of the normal Xa molecule, calculated from different bands, are 
2 · ;')18 and 2 · 286. 10-39 gm. per sq. cm. Assuming a diatomic molecule, 
the corresponding values for the distance between the nuclei are l · 151 and 
l ·098 .10-8 cm. The moment of inertia of the K molecule is 18 ·39 x 10-39 grm. 
pn sq. cm., so that the distance between the nuclei of a diatomic mole
cule is :3 ·0(19. I0-8 cm. Two bands of the group discovered by Barratt 
(Proc. Roy. Soc., 1924, [A], 105, 221) in the absorption spectra of a mix
hue of X a and K vapours have been examined. the calculated moment 
of inertia being 6 · 615. I0-39 gnu. per sq. cm. This agrees with the supposition 
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of the exiHtencc of X a K molecules, the distanl'e hehn·cn the nuelei being 
2·131 :< 10-8 cm.-.J. S. C. 

The K-Rontgen Absorption Spectra of the Elements Silicon, Titanium, 
Vanadium, Chromium, Manganese, and Iron. Axel E. Li11dh (Z. Physik, 
1925, 31, 210-218).-Particulars are given of measurements of the respective 
wave-lengths in thc> K-Rontgm absorption spectra of Si. Ti, V, Cr, }ln, and 
Fe.-.J. S. G. T. 

Absorption and Dispersion of Thallium Vapour. A. L. Xarayan, l>. 
(hmnaiya, and K. R Hao (Proc. Roy. So(',., 1924, [A], 106, ."'590-601 ).--The 
non-luminous vapour of Tl absorbs lines of sharp and diffuse series, and the 
l,7T~ orbit is the ground orbit of the valence electron. The bands of diffuse 
and complex structure appearing at 900° C. are assumed to be due to Tl 2 

molecules. The vapour does not exhibit selective absorption in the region 
0·\) µ-1 ·3;) µ, and hence l,7T2 - l,7T1 is not the single-line spectrum of the 
metal. The anomalous dispersion at 'A 53;)0 · 6, previously reported, is con
firmed. Anomalous dispersion is more pronounced at ;\ :nit>- 7.--.J. N.C. 

y-Radiation of Very High Energy from the Active Substances of the 
Thorium Family. J. Thibaud (Compt. rend., 1924, 179, 10G2-10i:>4).
An investigation of the (3-spectrum excited photo-electrically by the y-rays 
from mesothorium II., ThB, and ThC. (3-niys liberated from the K-levels 
of electrons hiwing energies 491·5-873 · 5 kv. are excited by y-rays with 
energies 580·7-962·7 kv.-E. H. T. 

The Magnetic Spectrum of /3-Rays of High Velocity from Mesothorium II. 
D. Yovanovitch and .J. d'Espine (Gompf. rend., 1924, 179, 1102-lrn:n-
:Mesothorium H. emits, i 11 fer a Zia, two Yery rapid (:3-rays which possess 
velocities 0 · !)98 and 0 · H86 times that of light.-K JI. T. 

On the Absorption and Series Spectra of Tin. J. C . .'.\lcLcnnan, ,J. F. T. 
Young and A. B. l\IcLay (Proc. Tra11s. Roy. Soc. Canada, ID24, 18, [iii.], ;)7--7;) ). 
-The arc spectrum of Sn has been me:1sured in the region 2251 A.-1850 A. 
and many new lines discovered. The absorption spectrum of normal Sn 
vapour at about 1200° C. has been extended to inelnclP 17 lines. Rome 40 new 
lines have been ca.lcnlated and found to be 7 · 3 and 4 · 3 or 4 · 8 v. resp. Series 
and group relationships are discnssed.-,T. F. S. 

On Analysis of the Arc Spectrum of Titanium. C. C. Kif'ss and Harriet 
Knudsen Kiess (.J. Opt. Soc. Amer., 1923, 8, 601-64i5).--Theordical treatment 
of the arc spectrum of Ti, from which conclusions are drawn as to the situation 
of the orbital electrons.-J. :F. S. 

The Spark Spectra of Tungsten in the Schumann Region. Leon Bloch 
and E. Bloch (Co111pt. rend., 1925, 180, l:~:~-135).---A tabulated staternf'nt 
gi\·ing mensnrf'ments of \Y spark spectra between ;\ = 1826 and A. = 14-;);l. 

-E. H. T. 
Spark Spectra of Tungsten and Mercury in the Extreme Ultra-Violet. 

--- Bayen (Compt. rend., 192:), 180, ;)7-5H).-Hesults of nwasmernents of 
the li1ws in the spark spectrum of \\' lwtwecn thc> limits ;\ = I 873 ·00 
and ;\ = 20tl-i · 80, and of the lines in the spark spectrum of Hg hf'hn'en 
ii.= 1874·!)0 ancl A.= 20.'>8·53.-E. H. T. 

The Structure of the Vanadium Spectrum. K. BccllC'rt and L. A. ~ommer 
(Z. Physik. 1923, 31, l4;)--1G2).--The system of terms associated with the Y 
spectrum is confirmed and extended by the analysis of 15 multiplds con
sisting of scxtcts, quartets, and douulcts.-J. ~- (:. T. 

Vanadium Multiplets and Zeeman Effect. \\'. F. )leggPrs (J. lrush. 
A.cad. Sci., 1924, 14, L)l-1."ifl).-:Sincc the publication of a pn'vious note 
(J., 1924, 31, 463), the region of the spectrum from 4.iOO to (\;")O() A. has been 
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measured on the international scale. Examples, mainly selected from this 
region, of several types of multiplets in the arc spectrum of V are given, 
together with the observed and calculated Zeeman effects for the spectral 
lines. The agreements between these observed and calculated values are 
fairlv satisfactory.-J. C. C. 

The Electric Furnace Spectra of Vanadium and Chromium in the Ultra
Violet. A. S. King (Astrophys. J., 1924, 60, 282).-Included tables give the 
temp. classification of 515 V and 640 Cr lines. 

The Primary Arc Spectrum of Zinc and Cadmium. G. von Salis (Ann. 
Ph,1pik, 1925, [iv.], 76, 145--162).-The arc spectra of Zn and Cd were taken 
and the regularities of the series reported by means of a discharge tube in 
which the metal vapour to be examined carries the discharge.-G. S. 

Pole-Effects and Pressure-Shifts in the Lines of the Spectra of Zinc and 
Calcium. R. E. Harris (Astrophys. J., 1924, 59, 261-273; C. Abs., 
1924, 18, 3005).-Metallic zinc, brass, and carbon filled with ZnCl2 were 
used in the elect. arc as sources in the study of the pole-effect in the spectrum 
of Zn. For calcium the electrodes were metallic Ca and C filled with 
CaCl 2• A vacuum chamber in which the arcs operated was used for observing 
the pressure-shifts. For Ca both types of shift were found to be proportional 
to a power of the frequency for lines of all series. The pole-effect was greater 
at the positive pole for metallic Ca and at the negative pole for CaCl2• For 
Zn the pole-effects and pressure-shifts are similar, and for series lines they 
vary with the frequency. As with Ca, the pole-effects for Zn were greater 
at the positive pole for metallic Zn and at the negative pole for ZnCl2• \Yith 
brass electrodes the pole-effect at the positive pole varied greatly \vith changes 
of current. Data for Zn are tabulated. 

Spectra and Critical Potentials of Fifth Group Elements. Arthur E. 
Ruark, F. L. Mohler, Paul D. Foote, and R. L. Chenault (U.S. Bur. 
Stand. Sci. Paper No. 490, 1924, 463-486).-Revised values of the critical 
potentials of As, Sb, and Bi are given. The resonance potentials of the 
neutral atoms correspond to the mean excitation voltages of groups of spectral 
lines. Photographs of the thermionic discharge in Bi were used to separate 
the excitation stages of the Bi atom; groups of spark lines appear at 14 ± I 
and 25 ± 5 v. The Bi absorption spectrum was studied. Classification of 
lines of N t-, As, Sb, Bi, and Bi+ were obtained. As, Sb, and Bi have a doublet 
Rpectra. To describe phenomena connected with the existence of very 
narrow doublet levels in Al-'-, Bi, and other elements, it is proposed to introduce 
a new quantum number called the fine quantum number. 

Spectra and Critical Potentials of Fifth Group Elements. Arthur E. 
Ruark, :F'. D. L. Mohler, Paul Foote, and R. L. Chenault (J. Franklin Inst., 
1924, 198, 541-542).-The critical potentials of the elements of the Fifth 
Group arc: X 8·18--LO·l,P 5·80±0·1,As4·69±0·1, Sb 1·7+0·5 and 
5·7,-0·5,Bi1·9 'O·l,3·9±0·1,and5·7+0·1. The ionization potential 
of the same elements, taken in the above order, are : 16 · 9 ± 0 · 5 ; 13 · 3 ± 0 · 5 ; 
11 · <'i4 ~ 0 · 5 ; 8 · 5 ~ 1 · 0 and 8 · 0 + 0 · 5 resp. The absorption spectrum of 
Bi shows the lines 3067, 2276, 2230-28, 1959, and 1954 A., and bands in 
the region 2600-2900 and on the short wave-length side of 2205 A.-J. F. S. 

On the Extreme Ultra-Violet Spectra of the Alkali Metals. \Y. \Y. Shaver 
(Proc. Trans. Roy. Soc. Canada, 1924, 18, [iii.], 23-34).-ThC' extreme ultra
Yiolct spectra of the electrodeless discharge in the vapours of Ka, K, Rb, and 
Cs has been measured by means of a fluorite spectrograph. Of the four 
metals examined potassium alone gave a strong spectrum extending to 
1602 · 2 A. The> lines of the> various spt>dra an' recorded in ta bles.----.J. F. S. 
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The Emission Spectra of Mixed Alkali Vapours. F. H. Kewman (Phil . .Jlag., 
1924, [vi.J, 48, 159-163).-Particulars are given of the emission spectrum of 
mixed vapours of Xa and K. The complete banded spectrum is probably 
emitted by molecules of K, Xa, and molecules consisting of associated atoms 
of both elements.-J. S. G. T. 

On the Characteristic X-Rays from Light Elements. l\I. Levi (Proc. 
Trans. Roy. Soc. Canada, 1924, 18, liii.], 159-176).-The critical K and L 
absorption of the elements Li. Be, Band C, the critical L absorption limit of 
the elements F, X a, Si and V, the L and M absorption limits of Cl, Sc, Ti and 
.Ki, and the Jl1 absorption limits of Cr, Mn and Co have been measured. The 
following values are recorded: K series-Li 263 A., Be 116 A., B 85 A., C 42 A., 
O 25 A.; L series-Li 1473 A., Be 685 A., B 500 A., c 352 A., F 195 A., 
Na 304 A., Si 87 A., Cl 55 A., Sc 23 A., Ti 20 A., V 21 A., Ki 16 A.; .M series
Cl 507 A., Sc 295 A., Ti 148 A., Cr 203 A., Mn l 84 A., Co 134 A. and 52 A., 
Ni 35 A., 120 A., 161 A., and 232 A.-J. F. s. 

Absorption Spectra of Mixed Metallic Vapours. S. Barratt (Nature, 1924, 
114, 827).-Band spectra have been obtained peculiar to mixtures of l\Ig 
and alkali metals and also to mixtures of Ca and alkali metals resp. These 
spectra point to the existence of molecules of volatile vapour in the mixed 
vapours.-J. F. S. 

Spectroscopy in the Past and in the Future. Charles Fabry (J. Franklin 
Inst., 1925, 199, 13-26).-An address.-C. J. S. 

An Extension of the X-Ray Spectroscopic Field. l\Ianne Siegbahn and 
Robert Thoraeus (Arlciv Mat. Astron. Fysik, 18, (24), 1-4).-Have extended 
the £-series (a- and {3-lines) to the elements Cu, Ni, Co, a.nd Fe to a greatest 
wave-length of 17 · 66 A.-0. F. 

1921 Report of Committee on Standard Wave-Lengths. W. F. 1\leggers 
(J. Opt. Soc. Amer., 1922, 6, 135-139).-It is suggested that in place of the 
red radiation of Cd 6438 · 4696 A., as primary standard, the mean value of the 
8 Ne lines, 5881·895, 5944·834, 6074·338, 6096·163, 6143·062, 6266·495, 
6334·428, and 6382·991 be taken as a suitable auxiliary primary standard. 
Some 10 lines of Cd lying between 2980 · 622 and 5085 · 8230 are recommended 
as additional secondary standards, and a number of suggestions with regard 
to tertiary standards are also made.-J. F. S. 

On the Measurement of Standard Wave-Lengths. Keivin Burns (J. Opt., 
Soc. Amer., 1923, 7, 419-437).-A discussion on the measurement of standard 
wave-lengths. B. discusses, among other things, the sources of illumination, 
primary standards, secondary standards, errors, tertiary standards, spectro
graphs, photographic plates, and gratings. A bibliography containing some 
27 references is appended to the paper.-J. F. S. 

Measurement of X-Ray Standards. Karl Lang (Ann. Physik, 1924. [iY.]. 
75, 489-512).-An endeavour to introduce a standards system into spectro
scopy in order to compare relative measurements. 

0 
The strongest lines of 

the K- and £-series in the zone from 500-2000 A. were taken by means 
of calcspar from Cu, Fe, Co, Xi, Zn, Pd, Ag. Cd, Sn, Os, lr, Pt. Au. Pb, Bi. 

-G.S. 
Spectrophotometry. Report of the Optical Society of America Progress 

Committee for 1922-3. (J. Opt. Soc. Amer., 1925, 10, 167-242).-C. J. ~. 
The Complex Structure of Rontgen Spark Spectra. Gregor \Yentzel (Z. 

Physik, 1925, 31, 445-452).-vY. attempts to show how the complex 
structure of Ri>ntgen " spark" spectra may be predicted from the la,ws 
relating to Rontgen "arc" 8pectra and optical spectra.-J. 8. G. T. 



Structure of Metals and Alloys 409 

Values of the Levels of the Rontgen Spectra of the Chemical Elements. 
D. Coster (Z. Physik, 1925. 31, 898-900).-""alter's failure to confirm the 
existence. suggested by Bohr and Coster (.J .. 1923, 30, 556) of a discon
tinuity in the )loseley curve representing values of Rontgen levels of elements 
in the periodic classification. in the rPgion of the Pd group (Z. Physil:. 1924, 
30, 35i) is attributed to the mode of representation and the method of inter
polation of the results employed by "'-alter.-J. S. G. T. 

Semi-Optical Lines in the X-Ray Spectra. E. Biicklin. l\I. Siegbahn, and 
R. Thorreus (Phil .. Mag., 1925, [vi.]. 49, 513-517).-Attention is directed to 
the occurrence of certain "semi-optical" lines in the X-ra.y spectra of Ka, 
)lg, and K. These lines may be regarded as originating in the transfer of an 
p]pctron from a free level of the atom, or as true X-ray lines associated with 
a metastable form of the elements.-J. S. G. T. 

Semi-Optical Lines in the X-Ray Spectra. Louis de Broglie and A. Dau
villier (Phil. 1lf ag., 1925, [vi.]. 49, i52-753).-The authors claim priority, 
over Biicklin, Siegbahn and Thorreus, for their work on the appearance of 
X-rny lines in the periodic system and on the dectronic structure of the 
elements (Phil. Mag., 1925, 49, 513). Results obtained by Hjalmar bn the 
starting up of K13 and K.y lines in the K-series of light elements are con
sidered to be in accord with their theory (.J., 1923, 29, 685 A.). l\Iore par
ticularly, the fact that the K13

1 
line starts up for Al, and K.y for Sc is in accord 

with the authors' theory, and contrary to that of Bohr.-J. S. G. T. 
On the Intensity of the X-Ray Lines. A. Sommerfeld (Ann. Phys1·k, 

1925. [iv.], 76,284-291).-A sketch in brief of the numerically simple intensity 
relationships of the spectrum lines in the visible zone of the spectrum, and 
of the difficulty of understanding their meaning.-G. S. 

The Polarization of Scattered Rontgen Rays. W. Bothe (Z. Physik, 
1925, 31, 24-25).-lt is shown that the change of wave-length characterizing 
the scattering of hard Rontgen rays (the Compton effect) is accompanied in 
general by a difference between the actual azimuth of the plane of polarization 
of the scattered radiation and that calculated on the basis of the classical 
theory.-J. S. G. T. 

Photographic and Ionometric Measurements of the Intensity of Rontgen Rays 
of Different Wave-Lengths. H. Berthold and R. Glocker (Z. Physik, 
1925, 31, 259-264).-Particulars arc given of the respective ratios of the 
photographic and ionization effects produced by X-rays having wave-lengths 
between 2 ·0 and 0· 14 A.-J. S. G. T. 

Notes on X-Ray Scattering and on J Radiations. C. G. Barkla and 
Hhoda R. C. Sale (Phil. Jfog .. 1923, [vi.J, 45, 73i-750).-The light elements 
H. C, and 0 show a very slight increase of scattering of X-rays with increase 
of wave-length. In Al and Cu the scattering increases more rapidly with 
wan-length. The rdative intensities of scattering by these 5 elements have 
been determined, and the results for Al and Cu agree with the values found 
hy Barkla and Dunlop (Phil. Jla.g .. Hll6. [vi.]. 36, 222). Over a considerable 
ra11ge of wave-le11gths. no difference between the absorption coeff. of the 
primary radiation and the secondary X-radiation scattered from paper was 
dPtected.-,J. S. G. T. 

On a New Method of Producing Radiations Situated between Ultra-Violet 
and X-rays. G. Reboul and -- Boden (Co111pt. rend .. 1924, 179, 37-
:1n).-The radiations in question are produced when an elPctrie current 
tra Yl'rsps a conductor of high rpsistance and of lwterogeneous composition ; 
tlwy vary with the rlwm. composition. grain-sizP. &c., of the conductor 
used. and they ionize' gasps. Yarious compom1ds of Hg, Cu. Ft>. and Sn. 



410 Abstracts of Papers 

pulverized and made into tablet form, were investigated; the voltages required 
to produce the radiation, and its intensity, were measured. The coeff. of 
absorption by air was found to va,ry between 9 and 15 cm.-1.-E. H. T. 

The Apparent Tripling of Certain Lines in Arc Spectra. T. Royds, 
(Proc. Roy. Soc., 1925. [A]. 107, 360-367).-The arc lines of Li 6708 and 6103, 
of Tl 5350, of Sr 4876·2. 4872, 4832, and the Mn, pair 4235, become appar
ently triple when sufficient material is present in the arc. The TI line 5350 
passes through the phases of broad simple reversal. triplet, doublet, a second 
triplet form, and a final doublet, as the amount of material in the arc 
burns out. The phenomena are attributed to the self-reversal of an essential 
doublet.-J. S. G. T. 

Spectra of Constricted Arc of Metals. T. Takamine and l\I. Fukuda 
(.Japanese .J. Phys., 1923, 2, 111-119).-ln examining the spectra of constricted 
arcs (obtained by passing the arc through a narrow hole near the anode in 
v'lcuo) of Hg, Cd, Zn, TI, many serie~ lines which are forbidden by the 
principle of selection were observed at the constricted portion. The 
similarity of the broadening of the Hg lines with the Stark effect, and the 
appearance of the forbidden lines, indicate the existence of intermolecular 
electric fields which are caused by the concentration of ions and electrons at 
the constriction. With Hg, a group of arc lines was observed whose series 
relations are unknown ; with Zn and Cd the diffuse series lines were observed 
up to higher term numbers than have been previously recorded, and with 
Tl many new combination lines were noted.-E. H. T. 

Joining the Infra-Red and Electric Wave Spectra. E. F. Xichols and 
J. D. Tear (Proc. Nat. Acad. Sci., 1923, 9, 211-214).-J\Iaking use of special 
apparatus, to be described elsewhere, electric waves 0· 220 mm. in length 
have been produced. These are shorter than the longest known waves 
emitted by matter at a high temperature. Thus the wave-length region 
lying between light waves and electric waves has been bridged.-J. F. S. 

The Excitation of Atoms and Molecules to the Emission of Light by the 
Incidence of Radiation. A. Terenin (Z. Physik, 1925, ·31, 26-49).-The 
resonance and fluorescence spectra of the vapours of Hg, Cd, TI, Pb, and B, 
excited by the incidence of radiation, have been examined. The following 
lines in the respective spectra were excited: Cd, 3261, 2289 A.; TL 3776, 
5351, 2768, 3530 A.; Pb, 2833, 3640, 4058 A.; Bi, 3068, 4723, 2277 A. 
The excitation of the freshly formed vapour of Hg or Cd, by the incidence of 
radiation included within the absorption bands 1850 or 2289 A., produces the 
strong re-emision of the same radiation. Cd vapour excited by 2289 A. 
radiation re-emits this lin,e accompanied by the line 3261 A.-J. S. G. T. 

The Temperature Ionization of Elements of the Higher Groups in the 
Periodic Classification. :Jiegh Xa<l f.laha (Phil. Jlag., 1922, [vi.], 44, 1128-
1139).-The greater degree of ionization of the alkaline-earth metals compared 
with that of the alkali metals having similar ionization potentials, evidenced 
by the intensities of lines in the solar spectrum, is attributable to differences 
in the ease with which electrons are ejected from the outer rings by external 
fields and in the respective rates of recombination of these electrons with 
positiYely charged atoms. From a consideration of these factors and an 
additional " steric fa,ctor" an expression is deriYed for the effective ionization 
potential of an element in the form le = I - 2 · 3 RT log (11a11b),'23,000 v., 
in which na and llb are '' steric fact.ors" associated \Yith the electron and the 
atom. The spectra of some of the elements of the second to fifth groups of 
the periodic classification. ancl their development in stars arranged according 
to temp. by Lockyer, are briefly discussed in connection with the formula. 

--J. ::5. G. T. 
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Broadening of Spectral ~ines Caused , by ~Increased Current Density and 
their Stark Effects. :\I. Kimura and G. D;akan:ura (Japanese. J. Phys .. 
J!)•J3 2 61-75).-;;.:tark suggested that the broadenmg of spectral Imes due to 
i~;;e~s;cl current density in the light-source was the result of the electric 
field of neighbouring ions, and this view has been confirmed by the work of 
\Ycndt, ::\Ierton. and ot.hers. 1:he~ authors have measured the spectra from 
dischar<Ye-tubes filled with 0, N, Na, and have made photograrns of the arc 
spectra~of Cu. Ag. Au, 1\Ig, Ca, Cr, N"i, Co, using currents exceeding 40 amp. 
Thev obscrnd that the lines of Xa, Cu. Ag, Au, l\Ig, and Ca, are broadened by 
stro~g currents similarly as in the Stark efiect.-E. H. T. 

Note on the Work of C. E. Bleeker and J. A. Bongers (Utrecht) upon 
.. Measurements of Intensity in Flame Spectra," and on the Work of B. B. 
Dorgelo (utrecht), "Measurements of the Intensity of Multiple Spectral Lines." 
F. Dannmeycr (Z. Physik., 1925, 31, 76-80).-The formula .T /2m = 
cw! 2m, in which c is a constant, and the remaining symbols have the 
customary significance, which represents the respective intensities of multiple 
lines in the spectrum of Hg vapour, is shown to be in agreement with the 
experimental results for rubidium and ca>sium, obtained by Bleeker and 
Bongers (Z. Physik, 1924, 27, 195). The integral law of intensities proposed 
by Dorgelo (Z. Physik, 1924, 22, 170) is apparently true only for multiple 
lines which are very close together.-J. S. G. T. 

Extension to Several Line Spectra of a Property previously Reccgnized for 
Band Spectra. H. Deslandres (Compt. rend., 1924. 179, 5-11 ).-In 1919 D. 
found that in 34 band spectra of C, N, 0, and their simpler compounds, the 
frequency of the head of the most intense band was approx. an integral 
multiple of a fundamental frequency ( 1062 · 5). Investigation of 54 intensive 
lines belonging to 17 elements has now shown that this generalization is also 
approx. true for line spectra, the mean divergence from 1062 · 5 being ± 42. 
The fundamental frequency probably varies slightly with the atomic number, 
or rather is constant only for members of the same period of the natural 
classification. The most intense lines may correspond with radiations from 
the a.tomic nucleus and inner ring of electrons that are excited by the 
displacement of electrons in the outer shell.-E. H. T. 

The Broadening of Spectral Lines.-111. J. Holtsmark and B. Trumpy 
(Z. Physik, 1925, 31, 803-812).-Good agreement is found between directly 
detnmined values of the width of certain linrs in the arc spectra of Li, Ag. 
Cu. and ::\i, and the corresponding values calculated on the basis of the 
~t.ark f'fkct. The apparent self-rewrsal of the silver line 4055 A. is explained 
by the same theorv, and values of the molecular electric field in the arc 
operat('d with difif'r.ent currents arf' deduced.--J. S. G. T. 

Series Spectra. Sn'n \Verner (Fysisk 1'idsskr., 1923, 21, 113-144; C. Ab8., 
Hl2-t., 18, 3;).±1) .-A general re Yim\- of the progress of the quantum theory of 
"I)('ctra, C'Spf'cialh· since Bohr"s work of 1922. 

Band Spectra: G. H. Dieke (Physica, 1924, 4, 193-218).-A revie"·· 
The Structure of a Class of Band Spectra. R. :Jiccke (Z. Phy.sik. Hl25. 

31, iOH-i12).-Intensity anomalies in the lines of band spectra are observed 
only when the spectrum is that of a substance the molecule of which is com
posed of two similar atoms. ::\L suggf'sts that these anomalies are attributable 
to the prcsl'nce in the molecular svstem of an electron associated with each 
atom and capa blc of emitting r~Hliation. each electron moreover sharing 
equa~ly tlw total impulse of tlw rnolecule.-J. S. G. T. 
K Direct Reading Photo-Electric Measurement of Spectral Transmission. 

· :-;. Uibson (./. Opt. Soc. A111a .. Hl23. 7, 6!13-i04).-A direct reading 
photo-electric method of nwasuring spf'ctral transmission has bef'n developed 
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by the proper combination of the Brohdun variable sector. and the equal 
deflections method. The method eliminates the errors and uncertainties of 
calibrations connected with the current irradiation characteristics of the 
detecting instrunwnt. It has a precision comparable with the zero method 
previously employed by G .. and with that of any other method over the 
respective proper wave-length ranges. The speed of operation is high, and 
there is no calculation to be done. By plotting the values as fast as obtained, 
incorrect readings are at once detected. and can be repeated. The same 
direct reading may be made ·with a thermopile if the thermaldrift is negligible. 
The method is too insensitive for precise ·work in most of the visible spectrum, 
but it is satisfactory in the red and infra-red rc·gions.-J. F. S. 

On the Dependence of the Ka Doublet with (upon) Different Chemical Com
pounds (Combinations). B. B. Ray (Phil. JI.lag., 1925, lvi.], 49, 168-170).
R. tinds that the separation of the lines Ka 1 and Ka 2 in the Ka doublet in 
X-ray spectra decreases as the element investigated attains higher valencies 
in different chemical compounds.--J. S. G. T. 

The Rec:mt Progress in the Spectroscopy of the Extreme Ultra-Violet. 
Eugene Bloch (Rev. gen. Sci., 1921, 32, 358-363; C. Abs .. 1922, 16, 202).
An historical review of the contributions to ultra-violet spectroscopy of 
Schumann, Lyman, Blochs, l\IacLennan, l\Iillikan, and others; a thrilling 
story of thirty years of effort which has been rewarded by an extension of 
spectra from a wave-length of 2200 A. to about 200 A., approaching the region 
of X-waves. 

Spectroscopy in the Infra-Red Region of the Spectrum. Augustus Trow
bridge (J. Franklin Inst., 1925, 199, 343-353).-A review of the progress in 
infra-red spectroscopy and its possible application in checking experiment
ally the quantum theory of the structure of band spectra.-C. J. S. 

Measurements of the Intensities of Multiplets. R. Frerichs (Z. Physik, 
1925, 31, 305-310).-An application of the concave grating, used in con
junction with a specially ruled absorbing screen. for the determination of 
the relative intensities of spectral Jines included between the extreme red 
and the ultra-violet is described. The method, applied to the investigation 
of the intensities of lines in the 5600 A. group of Ca and the Cr 3900 A. group, 
has confirmed the Burger-Dorgclo law of intensities.-J. S. G. T. 

The Intensities of Zeeman Components. Helmut Hi:inl (Z. Physik, 1925, 
31, 340-354).-A "correspondence rule," embracing rules proposed by 
Burger, Dorgelo, Sommerfeld, and Heisenberg for the respective intensities 
of Zeeman components, is suggested by H., and shown to be in approx. 
agreemt:nt with results relating to the Zeeman effect exhibited by the Cr 
triplet 4254 A.-J. S. G. T. 

Intensity of Multiplet Lines. L. S. Ornstein and H. C. Burger (Z. Physik, 
1925. 31, 3;")5-361).-Deductions from the 8ommerfeld-Heisenberg theory 
of the intensities of multiplet lines are shown to be in agreement with 
observation. Generalized fornrnl a>. permitting the prediction of the 
intensities of lines not covert:d by the Burger-Dorgt'lo summation rules, are 
given.-J. S. G. T. 

Measurements of Intensity in the Ultra-Violet Region of the Spectrum. 
H. B. Dorgclo (Z. Physil.:, 192;), 31, 82i-835).-An absorption spectrometer, 
enabling measurement of tlw intensities of spectral lines to be made between 
7000 A. and 2200 A., is described. Its application to the determination of 
the relative intensities of components of the spark doublets of the first a.nd 
second subordinate series in the Ca spectrum confirms previous dctermina
tions.-J. 8. G. T. 
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V.-A~ALYSIS OF l\IETALS A.KD ALLOYS. 

For keys to abbreviations used, sec pp. 28;"5 and 2~l3. 

Review of Analytical Chemistry. Anon. (Chim. et Ind., 1924, 12, 638-649, 
816-836, 1003-1012).-A reYiew of methods suggested since about 1922 
until the date of the article.-\V. A. C. N. 

Calculating the Results of a Volumetric Analysis. M. G. l\Iellon (J. Chem. 
Education, 1924, 1, 127-129). 

The Use of Bromate in Volumetric Analysis. IV.-The Preparation and. 
Properties of Normal and Basic Mercuric Bromate. G. Frederick Smith (J. 
Auier. Chem. Soc., 1924, 46, 1577-1583).-The normal and basic bromates 
are prepared by the interaction of mercuric perchlorate and sodium bromate 
in acid and neutral solutions. Basic mercuric bromate is shown to be prefer
able as a reagent in vol. reactions because of its stability in 2N nitric and 
perchloric acids and the ease with which it can be prepared.-R.. G. 

The Use of Diphenylcarbazide as a Qualitative Reagent for Metals. I. 1\1. 
Kolthoff (Chem. Weekblad, 1924, 21, 20-22).-Diphenylcarbazide forms 
intensely coloured compounds with the compounds of many metals. This 
reaction is unsuitable for the detection of metals in general, but under definite 
conditions it may be used for the detection of a few metals. Hg gives a 
bluish-violet colour in concentrations down to 1 mg./l. and is very sensitive 
to the presence of halogen ions ; on the other lnnd, Cu gives a reddish violet 
colour down to 1 mg./l., but the colour is unaffected by halogen ions, con
sequently copper may be detected in the presence of Hg by this reaction in 
quantities of 5 mg. mixed with 2 grms. of Hg per I. Cd may be detected 
in the presence of both Cu and Mg, by reducing the Cu and adding halogen 
ions. Mg(OH)2 gives an intense red colour.-J. F. S. 

Application of Glass Filters in Qualitative Analysis. Gustav .F. Hiittig and 
)lax Nette (Z. anal. Chem., 1925, 65, 385--399).-Small glass Buchner funnels 
having filter platPs made of fine glass particles sintered together have many 
advantages over filter papers for qual. group analysis. The ppt. may be 
sucked quite dry before washing, and very little wash ·water is required, 
thus reducing the bulk of the filtrates; the different constituents of the 
group pptes. may be leached successively from the mixture obtainell by 
addition of the group reagent by passing the appropriate solnnts through 
the filter, and one filter only is required for a complete qual. anal~·sis. The 
tilters are entirely unattacked by the strongest acids and only slightly by 
weak alkalies, so that most substances may be rernon'd by the use of suitable 
solvents, leaving: the filter ready for further use. Several forms of filter are 
described and illustrated, and a detailed account is given of the method of 
conducting a qual. analysis with the filters.--.:-\. R. P. 

Ageing of Volumetric Thiosulphate Solutions. A. Skrabal (Z. anal. Chem., 
Hl2-1-, 64, 107-112).-0rdinary thiotiulphate solutions tim·h as those used for 
the determination of copper by the iodide process slowly decompose on 
keeping; the addition of small quant. of copper salts is reconunend<:d to 



414 Abstracts of Papers 

inhibit this action, but S. finds that their action, if any, is very slight. The 
most stable solutions of thiosulphate haYe a pn Yalue between 9 and lO; 
this may be obtained by adding a few c.c. of dilute borax solution. ~olutions 
thus treated, if preserwd in dark, well-stoppered bottle:,;, will retain their 
titre for some months.-A. R. P. 

Anthocyanin as an Indicator for Acidimetry. V. ~latula (Chem.-Zeit., 
1924, 48, 305-306).-Anthocyanin indicator is prepared by extracting red 
cabbage with water and treating the concentrated extract with alcohol. 
The clear filtrate is treated with N /10 KOH until it becomes of a reddish
hrown colour. vYith acids the colour changes from the neutral greyish-blue 
tint through lilac to red, and with alkalies through green to a f!Teenish-yellow 
colour. The indicator is more sensitive than litmus and has about the same 
range of usefulnes8.-A. R. P. 

Potassium Permanganate as a Standard for Iodimetry. J. M. Hendel (Z. 
anal. Chem., 1923, 63, 321-324).-KMn04 solution that has been standardized 
against Na2C20~ may be used for the standardization of solutions of 
Na 2S20 3 • 5H20 in place of I or K 2Cr20 7• The test is carried out by adding 
a measured volnme of the permanganate solution to 50 c.c. of 0 · 7 N H 2S0 1 
containing 3 grm. of KL The mixture is set aside for 5 minutes in a dark 
place, and the liberated iodine then titrated with the thiosulphate solution, 
the titre of which is required.-A. R. P. 

On the Carrying Down of Magnesium by Calcium Oxalate. -- Lema,r
chand (Cmnpt. rend., 1925, 180, 745-748).-vVhen Ca is precipitated as 
oxalate, the amount of Mg oxalate carried down with it is extremely small, 
even in presence of (NH ,hC20 4 • H 20 and NH4Cl, and is independent of time; 
but if the solution be supersaturated with respect to magnesium oxalate, 
this substance is precipitated to an apprecia,ble extent, although slowly. 
Repeating the work of previous investigators, it was found that only in one 
out of 134 of their experiments was the magnesium oxalate present in a 
supersaturated solution.-E. H. T. 

A Contribution to Microanalysis. Kurt Zepf ( JJf etallbOrse, 1923, 13, 652- · 
653; Chern. Zentr., 1923, [iv.], 4; 0. Abs., 1924, 18, 2298).-A method of 
qual. analysis is described which uses only small amounts and is rapid. A 
representative procedure is given for the separation of Fe, Al, Cr, Mn, Co, 
Ni, Zn, Ba, Sr, and Ca without use of (NH.1hS. To 5 c.c. of thP solution free 
from oxalates or phosphates alle added 2-3 drops of NH 1Cl and excess 10% 
NH40H, ·whereby Fe, Al, and Cr are precipitated and separated by centri
fuging. The ppt. is washed rapidly with NH 1Cl and very dilute NH~OH, 
thus dissolving traces of ~In. The ~In is precipitated by H 20 2, centrifuged, 
and identified in the usual way. The Fe-Al- Cr precipitate is treated with 
H 20 2 and a drop of NaOH. On warming Cris dissolved and can be ider1titied. 
The residue of Fe and Al is dissolYed in dilute HCI, and Fe is tested micro
scopically with KSCN, and .-\1 by CsHS0 1• In tlw filtrate from cei1trifuging 
the .Jin02 the alkaline earths are precipitated by excess (.N H~ )i)0,1, 

centrifuged, and identified by successive tlame tests. The solution C'ontainint! 
Ni, Co, and Zn is evaporated, treated with dilute HOAc and Ni identified 
microscopically with dimethylglyoxime, and Co and Zn by HgNH2SCN. Duch 
an analysis requires approx. 30 minutes. 

Contribution to Qualitative Microanalysis.-11. F. Feigl (.Jlikrochemie, 
192-i, 2, 186-188).-~Ig ma~- be detected by boiling a solution of its salts 
with a solution of diphenylcarbazide in alcoholic potash, and tilkring ; a 
reel ppt. indicates the presence of .Jig. Bi il'l quantitath-cly precipitated from 
nitrate solutions as orange-yellow crystal:,; of pyrogallate on addition of 
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pyrog:allol. Pb does not interfere with the test. In neutral solution Ba 
and Sr i;rive red precipitates with sodium rho<lizonate. If the reaction is 
carried out as a spot test on filter paper the Ba colour becomes deeper on 
addition of 1% HCl, whilst that due to Sr disappears. For the detection of 
Sr in presence of Ba the neutral solution is treated with sufficient K 2Cr01 to 
precipitate the Ba, and the clear liquid is tested with rhodizonate for Sr. 

-A. R. P. 
Short Communications on Quantitative Microanalysis. I. Pollak (_,Vf ikro

chem., 1924, 2, 189-192).-Stirring rods do not give efficient mixing of the 
test solution with the reagent when the analysis is carried out in test-tubes 
as in microanalytical methods. Efficient mixing may be effected by bubbling 
purified air from an aspirator through a capillary tube leading to the bottom 
of the test-tube. The air is purified by passage through a layer of cotton 
wool to remove dust, then through asbestos moistened with silver nitrate to 
remove traces of halogens. For heating a series of tubes in the water-bath a 
useful stand may be made by joining, by means of three brass stays, two 
parallel brass discs with suitable holes to take the tubes, and soldering two 
arms with cork ends to the upper disc to support the whole on the sides of 
the water-bath.-A. R. P. 

Use of Cresium Chloride in Mia-ochemistry. E. H. Ducloux (111ikrochemie, 
1924, 2, 108-120).-A description with illustrations of the characteristic 
double salts CsCl forms with the chlorides of Ag, Hg, Au, Pt, Pd, As, Sb, Cd, 
Cu, Al, Zn, Ni, Mn, Co, Ca, Tl, Ce, In.-A. R. P. 

Quantitative Microchemical Separations. Use of" Filter Rods." A. Bene
detti-Pichler (Z. anal. Chem., 1924, 64, 409-436).-" Filter rods" are 
capillary tubes with a cup at one end containing a small plug of asbestos, 
g:lass wool, or Pt sponge. The other end of the rod is connected by a long 
piece of rubber tubing to a vacuum filter flask containing a small beaker 
or crucible in which the filtrate from the " rod " is collected. In using the 
"rods" the cup end is placed just below the surface of the liquid and gentle 
suction is applied to the vacuum flask so as to suck both liquid and ppt. into 
the cup. The vessel is washed by spraying a fine jet of water over the walls 
and sucking this similarly through the "rod." Quartz "rods" may be 
ignited, but glass "rods" can be heated only to 200° C. or so ; in either case 
the ppt. and "rod" are weighed together. A description is given of the 
application of the apparatus to the microchemical estimation of Ag as chloride, 
Cu as oxide, Ca as oxalate, Mg as pyrophosphate, Na as sulphate, and K as 
cobaltinitrite.-A. H. P. 

Gravimetric Estimations with Filter Rods. H. Hausler (Z. anal. Chem., 
1924, 64, 361-379).-Covers similar ground to Benedetti-Pichler (supra). 

-A.R.P. 
Gravimetric Microchemical Technique. L. Dienes (J. Biol. Chem., 1924, 

61, 73-76; B. C. Abs., 1924, [A], ii. 694).-The difficulties attendant on the 
use of micro-filter in micro-gravimetric analysis may bl' aYoided by carrying 
out the precipitation and washings in a small weighed centifuge tube of special 
design. 

On Electrometric Analysis. \Yilli Claus (.Jletall u. Erz, 1925. 22, i-12).
Theory, principles, apparatus, and redew of the subject.-A. R. P. 

The Behaviour of Electrodes of Platinum and Platinum Alloys in Electro
metric .Analysis. !.-Dissimilar Electrodes. R. G. Yan Kame and F. Fenwick 
(J. Amer. Che111. Soc., 1925, 47, D-lD).-The electrode system found most 
useful in determining the end-point in titrations consists of two pure Pt 
electrodes between which a very low polarizing current is allowed to flow 
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continuously. The potential difference between two inert electrodes near 
the end of an oxidimetric titration is primarily a time effect due to a difference 
in the rate at which the dissimilar electrodes approach equilibrium with a 
solution of changing composition. With platinum alloys the relation between 
time and potential difference depends on the nature of the alloying metal. 
A Pt electrode immersed in AgN0 3 solution acquires the electromotive beha
viour of Ag, probably owing to the presence of a film of metallic Ag.-R. G. 

The Behaviour of Electrodes of Platinum and Platinum Alloys in Electro
metric Analysis. 11.-Polarized Electrodes. R. G. van Name and F. Fenwick 
(J. Amer. Chem. Soc., 1925, 47, 19-29).-The principal factor determining the 
sharpness of the electrometric end-point with polarized Pt electrodes is the 
difference in the degree of reversibility of the electrode reaction before and 
after the end-point. Concentration and rate of stirring are of minor import
ance. The end-point break in titrations of the ordinary type, based on the 
single potential of a Pt electrode, may often be improved and the behaviour 
of the electrode made more dependable by polarizing it with respect to an 
auxiliary electrode.-R. G. 

Apparatus with Rotating Anode for Rapid Electro-Analysis. L. Bertiaux, 
(Ann. chim. analyt, 1924, [ii.l, 6, 257-264).-The anode consists of a perforated 
10% Ir-Pt cylinder 62 mm. high and 21 mm:·in diam. mounted on Ag bearings 
and driven by a t h.p. motor with adjustable external resistance. The 
cathode is a similar larger cylinder enclosing the anode and is 45 mm. in diam. 
The apparatus can be used with currents up to 10 amps without getting hot, 
and will deposit 10 grm. of Pb as dioxide on the anode in 1 hr.-A. R. P. 

Apparatus with Rotating Anode for Rapid Electro-Analysis. -- Bertiaux 
(Bull. Soc. chirn. France, 1924, 35, 1030-1039).-See abstract above. 

Economic Anode for Rapid Electro-Analysis. A. Lassieur (Bull. Soc. chirn. 
France, 1924, 35, 1530-1532).-Bertiaux's anode (abstract above) is objected 
to on the score of cost, and the use of a thin Pt wire attached to a glass paddle 
is advocated as giving more satisfactory results and more adherent deposits 
with Sb, Zn, and Pb.-A. R. P. 

Electrometric Titration. An Investigation of its Methods and Application 
to certain Metallurgical Analyses. Geoffrey A. Shires (J. Chem. 1llet. J.rlin. 
Soc. S. Africa, 1923, 24, 129-145).-An account of apparatus used in electro
metric titrations. The method of working in special cases and under ordinary 
circumstances is described, and details of the estimation of Fe in Fe ores, Cr 
in steel, V in steel, and Cr in the presence of V are described and in some cases 
compared with the results obtained by other methods. The advantages of 
the method are enumerated and the bibliography of the subject, including 
:33 references, is added to the paper.-J. F. S. 

Behaviour of Oxalic Acid as a Standard in Titration. \\'. D. Treadwell and 
H. Johner (Hefr. Chim. Acta, 1924, 7, 528-534).-Experiments on the use 
of oxalic acid as a standard in volumetric work show that both sublimed 
oxalic acid and crystalline oxalic acid which has been air dried at ordinary 
temps .. give results in the titration with permanganate which are the same 
as those obtained when Nai\~01 is used.-J. F. S. 

The Application of Titanous Chloride to Potentiometric Titrations. I.
General Considerations. The Reducing Action of Titanous Chloride Solutions. 
I. )I. Kolthoff (Ree. trar. chi111 .• 1D24. 43, 768-774).-A theoretical paper. 
The reducing potential of titanous chloride increases with a decrease in the 
hydrogen ion eoncentratio11 of the solution, and it is possible therefore to effect 
reduction of Cu, Pb, a11d Bi salts to metal by working in a slightly acid 
tartratt> solution.--. .\. H. P. 
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The Application of Titanous Chloride to Potentiometric Titrations. II.
Purity, Preparation, and Standardization of the Titrating Liquid. I. M. Kolthoff 
and 0. Tomicek (Ree. trav. ehim., 1924, 43, 775-783).-For potentiometric 
work a pure preparation of titanous chloride is preferable. This may be made 
by saturating the commercial solution with hydrogen chloride at 0° C. The 
crystals of TiC13 • 6H20 are washed with strong HCl and dissolved in 25% 
acid to give a solution of the desired strength, which is stored in an atmosphere 
of C02 • K 2Cr20 7 is the best standardizing agent.-A. R. P. 

The Application of Titanous Chloride to Potentiometric Titrations. III.
Estimation of Oxidizing Anions. 0. Tomicek (Ree. trav. ehirn., 1924, 43, 
784-797).-In HCl solution V may be determined potentiometrically by 
titration of vanadic acid with titanous chloride; a sharp break in the curve 
occurs when all the V is reduced to the quadrivalent form. Addition of 
Rochelle salt and further titanous chloride gives a second break when the V is 
all in the tervalent condition. Cr may similarly be determined by titrating 
a HCl solution of chromate at 50°-60° C., and Mo by titration of molybdate 
in 5-10% HCl until it is in the quinquevalent form. Se is determined by 
titration of H 2Se03 in 10% HCl at 50°-60° with titanous chloride, a break 
occurring when all is reduced to the free element.-A. R. P. 

The Application of Titanous Chloride to Potentiometric Titrations. IV.
Estimation of Oxidizing Cations. 0. Tomicek (Ree. trav. ehim., 1924, 43, 
798-807).-Iron is reduced from the ferric to the ferrous state by titanous 
chloride at 55°-60°, cupric salts are reduced to cuprous if thiocyanate or 
iodide is added, uranyl salts in 2% HCI to derivatives of quadrivalent U 
if Rochelle salt is added, and antimonic chloride to antimonious at 90°-95°. 
H3As04 does not interfere in the latter case. These reactions are made the 
basis of potentiometric estimations of Cu, Fe, U, and Sb.-A. R. P. 

Platinum Substitutes and Conductivity Titrations. W. A. Roth ( Verhandl. 
deut. physik. Ges., 1922, 3, 59).-Cf. ibid., 1922, 3, 20. 

Use of Filter Paper Pulp in Analysis. E. \Vilke-Dorfurt and E. Locher 
(Z. anal. Chem., 1924, 64, 436-441).-A warning is given of some of the 
dangers attending the use of filter-paper pulp in analysis. Digestion of a 
precipitate, such as Fe(OH):3 or Al(OH):i which has been filtered with the 
aid of pulp, with strong acids leads to the formation of organic complexes 
\vhich hinder any subsequent precipitation with ammonia or other hydrolyzing 
agent.-A. R. P. 

Substitutes for Platinum. A. Gawalowski (Z. anal. Chem., 1924, 64, 
473).-Alargan (Al-Ag), Platalargan (Al-Ag-Pt), and Platnik (Pt-Ni) alloys 
may be used as substitutes for Pt appar~tus in many ahalytical processes. 

-A.R.P. 
Co-ordination Studies of the Analytical Behaviour of Heavy Metal Sulphides. 

F. Feigl (Z. anal. Chern., 1924, 65, 25-46).-NiS co-precipitated with PbS is 
slightly soluble in 10° ~ HCl. but precipitated alone is absolutely insoluble. 
A mixed :\In-Zn sulphide ppt. does not yield all its ~In to HC2H 30 2, whilst 
1 : 1 HCl will not dissokc all the :\In from a mixed Hg-:\In sulphide ppt. 
Hg:S, if prepared from a solution containing Zn or Cd, is strongly contami
nated with these metals, and SnS will carry down Co if that element is present 
in the solution. Vortmann's Na 2S procedure for qual. analysis (ef. review 
of book, J., 1922, 29, 843) may therefore, under certain conditions, give very 
misleading results.-A. R. P. 

Spectrography : Its Application to Metallurgy. ~I. rnn de Putte (Rev. 
Unit-. Jlines, 1923, [Yi.], 19, 19-36).-~.\ digest of the latest methods and 
apparatus of spectrography, describing their application to metallurgical 

VOL. xxxrrr. 2 E 
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analysis, the advantages of spectrographic analysis over chem. qual. analysis, 
and its limitations.-A. R. P. 

Spectroscopic Methods in Analytical Chemistry. C. Auer-Welsbach (Sitz. 
Akad. Wiss. Wien, 1922, 131, II.B, 339-355; J. Chem. Soc., 1923, 124, [ii.], 
780).-An apparatus for the study of spark spectra is described. All elements 
under normal pressures, with the exception of oxygen, nitrogen, the inert 
gases, the halogens, arsenic, and the elements of the sulphur group, give such 
spectra with characteristic lines. The limitations of the method are discussed. 

Practical Methods of Spectrum Analysis for the Identification of the 
Elements. Arnaud de Gramont (Bull. Soc. chim. France, 1923, 33, 1693-
1731 ).-A lecture describing modern methods of spectro,rrraphy as applied 
to the qual. analysis of minerals, ores, and compounds of the elements. 

-A. R. P. 
A Method for the Rapid Analysis of Bearing Metals. A. Bartsch (Chem.

Zeit., 1924, 48, 577).-For the estimation of Sb and Sn the fine drillings are 
dissolved in strong H 2S0 10 dilute HCl is added, and the Sb titrated with 
KBrO:i· The solution is then treated with HCl and NaCl, reduced with 
granulated Pb, and, after cooling, titrated for Sn. A second portion of the 
metal is dissolved as before, the solution warmed with water, the PbS0 1 

collected and weighed, and the filtrate treated with tartaric acid, ammonia 
until alkaline, and xanthic acid to precipitate the Cu, which is eventually 
weighed as oxide. The filtrate from the Cu is acidified and titrated for Zn 
with ferrocyanide.-A. R. P. 

Tentative Methods of Chemical Analysis of Aluminium and Light Alumin
ium Alloys (B40-23T). Anon. (Amer. Soc. Test .. JJ1at. Tentative Standards, 
1924, 110-132).-Under "Analysis of Aluminium" methods are given for 
the determination of: non-graphitic Si; graphitic Si; Ti, Fe, Cu (electrolytic 
and iodide methods); Mn (persulphate and bismuthate methods); and C. 
The methods given under "Analysis of Light Aluminium Alloys" are for 
the determination of: Si; Ti (in absence and presence of Ni); Fe; Sb, Sn, 
Pb, and Cu ; Sb ; Sn ; Cu and Pb simultaneously (electrolytic) ; Pb (as 
sulphate); Cu (iodide); Ni (dimethylglyoxime); Mg; Mn; Zn; C; Na; 
N ; and Al and Al20 3 • 

Critical Studies on Methods of Analysis. VIII.-Barium. Leon A. Congdon 
and Dorothy Fitzgerald (Chem. News, 1924, 128, 274-276).-0f 11 methods 
tested, the 6 giving an accuracy within 0·2% were gravimetric. The Ba 
can be estimated by precipitation as carbonate, sulphate, oxalate, or chromate, 
by precipitation of the chlorine of BaC12 as AgCl, or by evaporation as the 
sulphate.-R. G. · 

Critical Studies on Methods of Analysis. V.-Cadmium. Leon A. Congdon 
and Reuben C. Canter (Chem. Neics, 1924, 128, 116-118).-Four vol. and 4 
gravimetric methods were tested on a pure Cd salt. The methods, classified 
in order of accuracy, are l\Ieldrum's gravimetric sulphide, Yon Berg's vol. 
iodometric, Gibbs' permanganate vol., the sulphate gravimetric, Cernatesco's 
vol. AgN03 precipitation process. Yalentin's vol. indirect As and iodometric, 
Browning and Jones' gra,·imetric oxide, and Carnot and Proromant's gravi
metric pyrophosphate method.-R. G. 

Critical Studies on Methods of Analysis. IX.-Calcium. Leon A. Congdon, 
"\Y. Paul Eddy, jun., and Elva Smith Milligan (Chem. Xell's, 1924, 128, 244-
247).-0f 10 different methods tested, the most accurate were found to 
be the precipitation and weighing of Ca as tungstate. carbonate, sulphate, 
or oxalate (weighed as oxide). The oxalate precipitation is recommended. 

-R.G. 
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Critical Studies on Methods of Analysis. VII.-Cobalt. Leon A. Congdon 
and Ta Hsien Chen (Chem. Xews, 1924, 128, 132-134).-The 6 methods 
tested, in order of accuracy, are Elder's nitroso-b~ta-naphthol acetic acid
oxide method, Dufty's (modified by the authors) sulphide-pyrophosphate 
process, Dufty's straight sulphide pyrophosphate, Landrum's sulphide-oxide 
process, Slawik's nitroso-beta-naphthol alcohol-oxide method, Schoeller 
and Powell's (modified by authors) pyrophosphate process, the straight 
pyrophosphate, and A. Carnot's ammonium molybdate process.-R. G. 

Complete Analysis of Crude Lead. \V. Stahl (Jlf etallborse, 1923, 13, 318, 
366, 414; C. Abs., 1924, 18, 2299).-After removal of PbS04 and AgCl, the 
filtrates are combined for the determination of Bi, Cd, and Cu. To this end 
the solution js neutralized with N a 2C03 and boiled with excess KC:N. The 
precipitated Bi20 3 must be carefully treated. Cd is precipitated from the 
filtrate containing KCN with K 2S, and likewise must be carefully purified 
afterwards. The filtrate from the CdS is treated with excess concentrated 
H 2S04 , HN03 , and HCl, evaporated to decompose cyanides, diluted, filtered, 
and copper precipitated with H 2S as CuS, which is then weighed as Cu2S. If 
the sampJe is high in Cu, the CuS is dissolved and the Cu determined electro
Jytirally. The precipitate of FeS, NiS, CoS, and ZnS is filtered, dissolved in 
cone. HCl, oxidized, neutralized, the Fe precipitated with NaOAc and titrated 
with KMn04 • ]from the filtrate of the :Fe ppt. the Ni, Co, and Zn are precipi
tated with colourless (NH4) 2S, and the combined sulphides treated while wet 
with dilute HCl containing H 2S, whereby all ZnS and traces of NiS and CoS 
are dissolved. This last procedure should be repeated. Ni and Co are deter
mined first electrolytically and then Ni alone is determined by the Chugaev
Brunck method. Zn is precipitated from its HOAc solution by H 2S. To 
determine S, 50 grm. of crude Pb are dissolved in fuming HN03(H2SOcfree), 
the solution is evaporated until all S is converted to H 2S04 and diluted. The 
solutions with any ppt. are allowed to stand 2-3 days with 8-10 c.c. of cone. 
Ba(N03 ) 2 solution, filtered, and the residue is fused in a. Ni crucible with 
Na2C03 and Na20 2 • After separation of the Pb, Ba, and Sb, the procedure 
is the usual BaS04 precipitation. 

Complete Analysis of Refined Soft Lead. \V. Stahl (J.lletallbcrse, 1923, 13, 
462, 510; C. Abs., 1924, 18, 2299).-Cf. preceding abstract (Stahl, 1'b£d., 318, 
366. 414). Ag is determined by the ordinary concentration and cupellation 
method. For the analysis of other components present in very small amounts 
200 grm. of Pb is dissolved in dilute HN0 3 • The 0 2 content may be omitted. 

Critical Studies on Methods of Analysis. VI.-Molybdenum. Leon A. Cong
don and L. V. Rohner (Chem. News, 1924-, 128, 118-120).-Tested on a sample 
of ammonium molybdate, 1\faurv and Danesis' vol. iodometric method was 
found the most accurate, followed in order of accuracy by Chatard's gravi
metric Pb:\lo04, Trautmann's gravimetric sulphide-oxide, and Hillebrand's 
mercurous molybdate-oxide method. The gravimetric Pb::\Io04 process is 
recommended as accurate and convenient.-R. G. 

Assaying for Platinum. \Yilliam Huntley Hampton (Eng. 1llhz. J.-Press, 
Hl24. 117, 411-412).-A letter pointing out that when suspected materials 
are assayed for Pt with NH.iCl, the yellow precipitate may be NH~Y03• 
The metal obtained by heating this is soluble in acid and so can be readily 
distinguished from Pt. It is suggested that many so-called fraudulent claims 
have been due to the assayer mistaking this for Pt.-J. C. C. 

Assaying for Platinum. C. \V. Dads (Eng. J.llin. J.-Press, 1924, 118, 
59-60).-Commenting on a previous letter by Hampton (see above), D. refers 
to the U.S. Bur. J.llines 11ech. Paper, No. 270, in which critical comments 
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on the different methods for assaying Pt ores are given, together with details 
of a selected method. Reference is made to experiments which have shown 
that Dewey's method cannot be considered accurate.-J. C. C. 

Critical Studies on Methods of Analysis. XI.-Selenium. Leon A. Congdon 
and William W. Bray (Chem. News, 1924, 128, 266-268).-A modification of 
Marino's vol. permanganate method was found the most accurate of the 
4 methods tested.-R. G. 

Analysis of Tin. -- Schiirmann (.Mitt. Jlf aterial., 1924, 42, 13-14).-The 
following process for the estimation of impurities in Sn of Cu, Pb, Ni, and Zn 
proved also satisfactory for determining an Fe content : 10-50 grms. of Sn 
were dissolved in hydrobromic acid and twice evaporated, Zn, As, and Sb 
thereby distilling away. The other impurities which remain behind in the 
residue are determined by the known methods. The objection, that Fe is 
also lost by vaporization, is shown to be unsound.-G. S. 

On Quantitative Analysis of Tin and Lead in Hermetic and Hermetic Boxes. 
Aage ,V. Owe (Svensk Kem. Tids., 1924, 5-19).-0. describes methods of 
quant. analysis of Sn and Pb occurring in hermetics. The methods given 
permit very accurate analyses, even if very small percentages of Sn and Pb 
are present.-0. F. 

Complete Analysis of Crude Zinc. vV. Stahl (Jlf etallborse, 1923, 13, 941, 
1037; C. Abs., 1924, 18, 2482).-1\Iethods for the determination of secondary 
components, including Ag (very small amounts), Si, Pb, Cu, Cd, Sn, Sb, As, 
Fe, Al, Ni, Co (traces), Mn, P, S, C, and 0 2 (very small amounts) are given. 

On the Goppelsroeder Test for ·Aluminium and its Application in Micro
chemistry. E. Schantl (Mikrochem., 1924, 2, 174-185).-In neutral chloride 
solutions aluminium gives an intense greenish fluorescence with morin (tetra
hydroxyflavonol). By viewing the solution in a dark room by means of 
a beam of light from a small arc lamp the greenish fluorescence is visible 
when 1 c.c. contains as little as 0·0000001 mg. of Al. The test is therefore 
as delicate as the spectroscopic test.-A. R. P. 

Microchemical Detection of Cadmium and Zinc as Double Pyridine Com
pounds. I. M. Kolthoff and H. Hamer (.Mikrochem., 1924, 2, 92-94).-0ne 
drop of the solution to be tested for Cd or Zn is placed on a microscope slide 
together with a minute drop of pyridine. On placing a crystal of KCNS 
or KBr at the edge of the drop, characteristic crystals commence to form if 
Cd or Zn is present. Cadmium pyridine thiocyanate (cf. Spacu, J., 1924, 32, 
581) forms small prismatic crystals and the corresponding bromide thick and 
rather long colourless prisms, whilst both Zn compounds crystallize in long, 
slender needles. Pb, Bi, and Hg interfere with the test, \vhilst Cu has no 
effect, provided that bromide is used.-A. R. P. 

Use of Picrolonic Acid for the Micro- and Histological Detection of Calcium. 
J. Kisser (Jf ikrochem., 1923, 1, 25-31; B. C. Abs., 1924, [A], ii., 124).
Characteristic crystals are obtained when a dilute solution of a Ca salt is 
treated with picrolonic acid solution; the reaction may be obtained with 
0·01 mg. of Ca. Calcium oxalate does not react with picrolonic acid. 

Detection and Determination of Very Small Quantities of Calcium and Mag
nesium by Means of Ammonium Ferrocyanide and a New Nephelometric 
Process for Determining the Hardness of Water. F. Feigl and F. Pavelka 
(Mikrocheni., 1924, 2, 85-91).-Traces of Ca or }lg may be detected with an 
accuracy of 1 part in a million by the formation of characteristic crystalline 
precipitates with K 4Fe(CN) 6 • 3H20 in 50% alcoholic solutions. In extreme 
dilutions the precipitates form stable suspensions which are adapted to the 
quant. determination of the metals by nephelometric rnl'thod:5.-A. H. P. 
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Dinitroso-resorcinal as a Reagent for the Quantitative Determination of 
Cobalt in the Presence of Nickel and Other Metals of the Iron Group. vV. R. 

1 Orndorff and )I. L. Kichols (J. Amer. Chem. Soc., 1923, 45, 1439-1444).
Cobalt can be precipitated from the sulphate or chloride, by an aqueous 
solution of dinitroso-resorcinol, as (C6H:iN 20 4 ) 2Co. The conditions for 
quant. precipitations are given. :Jin and Zn do not interfere in the deter
mination. Cu and Fe interfere and must be removed, while the method is 
not applicable in the presence of large quantities of Ni.-R. G. 

Quantitative Indication of Small Amounts of Noble Metals in Mercury. 
A. Miethe and H. Stammreich (Z. anorg. Chem., 1924, 140, 368-3i0).-In the 
distillation of Hg containing Au and Ag these two metals remain in the 
residue quantitatively.-G. S. 

Use of Oxalenediuramidoxime in the Detection and Estimation of Nickel. 
F. Feigl and A. Christiana-Kronwald (Z. anal. Chem., 1924, 65, 341-345).-
0xalenediuramidoxime in ammoniacal solution gives an orange ppt. of 
(NH2 • CO. NH. CN0) 2Ni,2NH3 in Ni solutions. The test will detect 
1 part of ~i in 150,000 parts of solution; Co under similar conditions gives 
a bright red solution but no ppt., so that the reaction may be used as a means 
of separating the two metals. The ppt. may be dried at 130° and weighed 
for the estimation of Ni; it contains 19·92% Ni.-A. R. P. 

The Compounds of Quadrivalent Nickel with Dimethylglyoxime and a 
Delicate Test for Nickel. F. Feigl (Chem. News, 1924, 129, 251-253).
(Abstracted from the Berichte, May 1924.) Nitrates, ferricyanide, peroxide 
and permanganate interfere with the quant. separation of Ni by the glyoxime 
process. A red solution containing the Ni is formed. In the presence of 
Pb02 and soda lye precipitation of Ni by glyoxime is completely prevented. 
The Ni is present in a high degree of valency. The separation and con
stitution of the compound formed are described. The method can be used 
for the detection of traces of Ni down to one in 400,000 parts, and as a 
colorimetric test.-R. G. 

Crystal Reactions of Potassium, Magnesium, and Ammonium. L. Rosen
thaler (A1ikrochem., 1924, 2, 29-32).-The characteristic crystalline pre
cipitates yielded by the addition of silicotungstic acid to solutions containing 
K salts, and by the addition of sodium benzenesulphonate to solutions 
of Mg salts, serve for the microchemical detection of K and Mg resp. 

--A. R. P. 
Microchemical Reactions of Zirconium and Some Related Elements. F. 

Steidler ( .. J!ikrochem., 1924, 2, 131-136).-Solutions containing Zr0Cl2 • 8H 20 
(but not the sulphate) give yellow insoluble adsorption complexes with 
C6H 2(N0 2) 30H, but the reaction is not very delicate. The turmeric test for 
Zr will detect 1 part of the metal in 1000 parts of solution, but the presence 
of Ti, l\Io, or excessiYe amounts of Ta or Cb interferes with the test. If, how
ever, a piece of artificial silk dyed with tumeric is dipped in the solution to 
be tested until it turns brown and then placed in a solution of a-nitroso-/3-
naphthol containing a slight excess of sodium carbonate, a yellowish green 
colour develops if Zr, Ti, or l\Io is present; the formation of an insoluble 
sulphide distinguishes .:\lo and the production of a blood-red colour with 
chromotropic acid distinguishes Ti from Zr.-A. R. P. 

A Colour Reaction for Zirconium and Fluorine. J. H. de Boer (Chem. 
Weekblad, Hl24, 21, 404, 405).-Alizarin sulphonic acid produces distinctive 
colours when added to solutions of the salts of many metals; the colour, on 
the addition of a large excess of HCl, in many cases is entirely destroyed. 
Zr compounds, however, give a reddish-violet colour in the presence of HCl, 
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but if a large excess is used the colour changes slowly to orange and eventually 
to yellow. The addition of a fluoride to the solution when it has reached the 
orange stage immediately destroys the colour.-J. F. S. 

Determination of Antimony. A. Ecke (Chem. Zeit., 1924, 48, 537).
Sb may be determined in a sample of the metal free from Pb by boiling it with 
HCl and CuC12 in an atm. of C02 and titrating the solution with permanganate 
after dilution and addition of MnS04 • 4H 20 solution as used in Fe titrations. 
To determine Sb in an alloy of the type of Babbitt metal, the sample is 
dissolved in hot, concentrated H 2S04 , the cooled mass dissolved in dilute 
HCl containing several grms. of tartaric acid, the solution nearly neutralized 
with NaOH, an excess of bicarbonate added and the Sb titrated with I. 

-A. R. P. 
Determination of Barium as Oxalate. Barbu N. Angelescu (Bul. Soc. 

Chim. Romania, 1923, 5, 12-15).-A solution of a Ba salt containing *-l- grm. 
of the salt is diluted with 3 times its volume of alchohol and then treated with 
(NH4 ) 2C20 4.H20 solution. The mixture is heated for 15 minutes on a 
water-bath and allowed to stand for 60 minutes to ensure the completion of 
the precipitation. The barium oxalate is filtered, 'rnshecl with 75% alcohol, 
dried at 70°, and weighed. The wt. of oxalate must be corrected by 0 ·002 
grm. to allow for the solubility of barium oxalate in the 'vater-alcohol mixture. 
The results are then satisfactory.-J. F. S. 

Detection and Estimation of Small Quantities of Barium. J. Esteve (Repert. 
pharm., 1924, 35, 106-108; C. Abs., 1924, 18, 2300).-Detection.-To 5 c.c. 
of the sample, add a layer of 1 c.c. of a 1 : 1000 solution of neutral K 2Cr04 
solution. A yellow disc will appear at the surface of contact of the two 
liquids if Ba is present. This test will show the presence of 0 · 5 mg. of Ba. 
Ca and Sr do not interfere. Est,imation.-To the Ba solution, previously 
neutralized, add sufficient l ·5: 1000 solution of neutral K 2Cr04 solution to 
produce a yellow colour. Allow the mixture to stand for 24 hrs. with 
occasional shaking, then decant the supernatant liquid. Dissolve the pre
cipitate of BaCr04 in 1 c.c. of concentrated HCl and 2 c.c. of distilled H 20 and 
add 1 c.c. of a 50 : 100 solution of KL At the end of 1 minute, titrate the 
liberated I with 0 ·02 N., Ka2S20 3 • 5H 20. This method yields accurate 
results if the quantity of the other alkaline earth metals present does not 
exceed 200 times that of the Ba. If the quantity is greater than this, the 
results will be low because of incomplete precipitation of the Ba. 

Estimation of Bismuth in Lead Ores and Products. V. Hass Reidter (Z. 
anal. Chem., 1924, 65, 128-134).-Evaporation of a solution of Pb(K03h 
containing Bi with H 2S04 until copious fumes are evolved results in the 
greater part of the Bi remaining with the Pb(X03 ) 2 ppt. after dilution. The 
bulk of the Pb should be removed by addition of H 2S04 to the HK03 solution 
of the two metals and filtration without evaporation. The Bi is then deter
mined colorimetrically as iodide in the filtrate. The method is applicable 
to the estimation of minute amounts of Bi in commercial Pb.-A. R. P. 

Rapid Electrolytic Determination of Bismuth and its Use in the Analysis 
of Bismuth Ores and Products. K. Seel (Z. angew. Chem., 1924, 37, 541-543). 
-The HX03 solution of the metal is adjusted to a bulk of 150 to 200 c.c., 
containing 7 to 10 c.c. of HX03, and 5 gnns. of glucose and electrolyzed at 
60° to 80° C., with an additional Yoltage of 0 · 5, rising slowly to 0 · 8 to 0 · 85 v. 
Any Pb present is deposited as peroxide on the anode under these conditions, 
but if the voltage rises a hove 0 · 9 some will be deposited as metal on 
the cathode. In all cases, howcnr. the results are about 0 · l ~~ too high, 
but the method is mueh more rapid than the usual chem. proecsscs, and can 



Analysis of Metals and Alloys 423 

be relied on within the abon-mcntioncd limits for the analysis of all grades 
of crude Bi and of its ores.-A. R. P. 

Notes on the Volumetric Estimation of Cadmium. J. E. Clennell (.Jlining 
Jlag., 1924, 30, 270-274).-To CdS, precipitated by Ka 2S, I is added, and the 
excess of I is determined by titration with thiosulphate. The results of 
c. 's experiments indicate that the precipitate formed in this manner consists 
only of CdS, and not Cd2Cl2S. The precipitate is not acidified with HCl 
before the addition of I, thus minimizing the possibility of low results due 
to escape of H 2S. Zn must be separated, and attention is drawn to the 
method devised by Egerton and Raleigh for this purpose (see J., 1924, 31, 
476).-J. c. c. 

The Estimation of Cadmium in Aluminium Alloys. X. F. Budgen (Chem. 
Sews, 1924, 128, 232-233).-The method of electrolytic precipitation of 
the Cd is found to be considerably more accurate than the method of 
precipitation as sulphide, followed by weighing as sulphide or conversion 
to sulphate.-R. G. 

Estimation of Cadmium in Brass. A. T. Etheridge (Analyst, 1924, 49, 572-
576).-A method suitable for the estimation of small quantities of Cd in brass 
is described. The Cu is first removed electrolytically, then CdS is obtained 
as the result of alternate acid and alkaline precipitations (5 in all). The 
CdS is converted into CdS04 and weighed as such. This wt. contains any 
residue from the acids employed in the process, and as this is fairly large a 
blank experiment must be carried out to ascertain this residue. The method 
is lengthy and there is considerable manipulation, but the CdS is pure and 
consequently the result of the analysis accurate.-J. F. S. 

Gravimetric Determination of Calcium as Anhydrous Oxalate. C. Diaz 
Villamil (Anal. Soc. espan. Fis. Quim., 1924, 22, 264-274).-The chief methods 
for the detn. of Ca by means of the oxalate have been examined. The vol. 
method, using KM:n04 , is likely to give low results, but the gravimetric 
method, in which calcium oxalate is ignited to CaO, may give high results. 
The most convenient and accurate method of estimation as oxalate consists 
in drying the calcium oxalate ppt. without washing the ammonium salts 
from it, and igniting at 300" C. for an hour in a current of dry air. The 
anhydrous oxalate is then weighed.-J. F. S. 

Analytical Methods for Certain Metals, including Cerium, Thorium, Molyb
denum, Tungsten, Radium, Uranium, Vanadium, Titanium, and Zirconium. 
RB. Moore, S. C. Lind, J. W. Marden, J.P. Bonardi, C. W. Davis,andJ. E. 
Conley (U.S. Bur .. Mines, Bull. 212, 1923, 325 pp.).-The most important 
methods for the determination of the a hove rare metals in ores, alloys, and 
metallurgical products have been examined in detail, and certain modifica
tions tending to greater accuracy or more rapid execution are described, 
together \vith, in some cases, new methods or combinations of procedures 
as used at the Bureau of Standards. The first part of the book deals with 
methods for the quant. separation and estimation of the metals in admixture, 
and subsequent chapters discuss fully the analytical details of each element, 
together with an extensive bibliography.-~\. R. P. 

Notes on the Estimation of Chromium. Hubert T. S. Britton (Analyst, 
1924, 49, l:~0-133).-The precipitation of Cr as hydroxide and sub
sequent ignition to scsquioxide always leads to values which are too high. 
Prolonged heating of the ppt. a high temp. is often sufficient to eliminate 
this error. The reason for this is that the high value is due to the presence 
of some chromic anhydride in tlrn precipitate. B. discusses the work which 
has been done on this estimation. The vol. estimation of Cr may be effected 
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as follows : The acid present in a solution of a X a salt is roughly neutralized 
and an excess of K a20 2 (a bout 1 grm.) is added. The solution is diluted 
to 100 c.c. and boiled for 10 minutes, when the Cr will be oxidized entirely 
to chromate and the excess of peroxide decomposed. After cooling, the 
solution is acidified, and the Cr03 determined iodometrically. This method 
furnishes good results.-J. F. S. 

Gravimetric Estimation of Copper. E. Wilke-Dorfurt and r. Rhein (Z. 
anal. Chem., 1924, 64, 380-388).-In the determination of copper by ignition 
of CuS precipitates to oxide, comparatively large positive errors occur; this 
is shown to be due to the presence of unburnt C from the filter paper and 
not to the formation of sulphate. Such precipitates should therefore be 
collected on membrane filters or in the porous filter crucibles described by 
Hi.ittig and Schmitz. (J., 1924, 32, 595.)-A. R. P. 

Conversion of Cupric Sulphide into Cuprous Sulphide by Heating in a Current 
of Hydrogen. F. L. Hahn (Z. anal. Chem., 1924, 65, 134-137).-The temp. 
range for complete reduction of CuS to Cu2S without the formation of metallic 
Cu by ignition of the cupric salt in a current of His very narrow, and accurate 
temp. control is necessary for good results. It is preferable to conduct the 
ignition in a current of H containing H 2S, finally allowing the residue to 
cool in a stream of C02 saturated with methyl alcohol vapour.--A. R. P. 

Estimation of Copper as Sulphide. M. Leo (Chem. Zeit., 1924, 48, 841).
CuS is ignited in a crucible through which is passed a current of coal gas by 
means of an inverted clay pipe loosely fitting into the top. \Vhen S ceases 
to be evolved the residue is weighed as CuS. (CJ. abstract above.)-A. R. P. 

Estimation of Copper with Thiosulphate. -- Drawe (Chem. Zeit., 1924, 
48, 593).-After precipitation of Cu as sulphide by means of Na 2S20 3 • 5H20, 
the remaining metals in the solution are best recovered by addition of sodium 
carbonate and sulphide. This procedure obviates the necessity of a lengthy 
evaporation to dryness with HN03 in order to destroy the sulphur complexes 
present.-A. R. P. 

Microchemical Analysis. [Detection of Copper, Alkaloids, and the Psicaine 
Base.] E. Rosenthaler (Mikrochem., 1924, 2, 121-124).-Cu may be detected 
microchernically by the production of a characteristic colour when an alcoholic 
solution of certain reagents and an equal bulk of a 0 · 001% solution of HCN 
are added to the same bulk of the solution to be tested. Guaiacurn resin 
gives a blue colour, aloi:n a red colour and benzidinc a green colour under 
these conditions if as little as 1 part of Cu in 160,000 parts of solution is 
present.-A. R. P. 

Tetravalent Titanium. 11.---The Estimaticn of Copi;er and Iron in the 
Presence of Each Other. \Yilliam l\I. Thornton, Jr. (J. Amer. Chem. Soc., Hl22, 
44, 998-1001).-The two metals, in the form of sulphates, are titrated with 
titanous sulphate in the presence of a soluble thiocyanate. The cuprous 
thiocyanate is eliminated by filtration and the Fe determined in the filtrate 
by titration with K.MnO 4 after the addition of sufficient AgXOa to precipitate 
the thiocyanic acid. The titanium reagent must be tested for Fe.-R. G. 

Micro-analytical Determination of Copper and Nickel in the Presence of 
Each Other. R. Strebinger and J. Pollak (Jlikrochem .. 192-1, 2, 125-130).
The Ni is precipitated with dimethylglyoxime from the solution. to whicli 
sufficient ammonia has bee1i added to redissolYe the hnlroxidcs of Cu and 
Ni, and the ppt. is collected in a micro-filter tube, dric(i. and weighed. The 
filtrate is treated with a few drops of a 1% alcoholic solution of benzoinoxime 
to precipitate the Cu, the ppt. is_collected as before, washed, dried, and weighed. 

-A. R. P. 
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Estimation of Copper and Tin in Copper-Tin Alloys. A. T. Etheridge (Analyst, 
1924, 49, 371-374).-The common method of separating Sn as Sn02 by the 
action of HN03 on the alloy is not to be recommended as an accurate analytical 
method, for the precipitated Sn0 2 adsorbs some of the other constituent. 
E. has ·worked out the following new method. The Cu is separated from a 
HQSO solution by electrolysis, the conditions being such that the Sn remains 
entirelv in solution, and is not precipitated by hydrolysis. The Sn remaining 
in sol~tion is precipitated as sulphide, filtered through ashless pulp, washed 
with dilute NH4N03, placed in a porcelain crucible on a layer of ashless 
filter paper, and ignited at a low dull red heat and then at a bright red heat. 
This completes the conversion to oxide.-J. F. S. 

Reaction of Potassium Permanganate with Cuprous Oxide in Dilute Sul
phuric Acid, and the Determination of Metallic Copper, and Cuprous and Cupric 
Oxides in their Mixtures. Dengoro Nishida and Ken-ichi Hirabayashi 
(Kogyo-Kwagaku-Zasshi (J. Chem. Ind. Japan), 1923, 26, 1123-1133; B. C. 
Abs., 1924, [A], ii., 125).-Powdered pure metallic Cu is practically insoluble 
in 3-6N H 2SO 4 at room temp. by contact for 20 minutes ; the addition of 
Kl\:1n04 solution to the acid has no influence on the solubility. CuO is, 
however, completely dissolved in 6N H 2S04 at room temp.; KMn04 in the 
acid has no influence on the solubility. \Vhen Cu20 is stirred in 3-6N 
H 2S04 at room temp., it is completely dissolved, and KMn04 , if added into the 
acid, is consumed, according to the equation: 2KMn04 + 4H2S04 = 2KHS04 

+ 2MnS04 + 3H20 + 50 and 5Cu20 +SO+ 10H2S04 = 10CuS04 + 
IOH20. 1 c.c. of O· lN KMn04 solution corresponds with 0·007157 grm. 
of the oxide. 

For analysis, 0 · 5 grm. of a mixture of metallic Cu, Cu20, and CuO is 
dissolved in HN03 and the total Cu content is determined by iodometry. 
Another weighed sample is stirred with 100 c.c. of 6N H 2S04 and 1 c.c. of 
0-lN KMn04 solution, to which permanganate solution is gradually added 
until the pink colour of the solution no longer disappears ; the percentage 
of the Cu20 is thus determined. After titration, the residue is dissolved 
in HN03 and the metallic Cu is determined; the CuO can then be 
calculated. 

A New Method for the Gravimetric Determination of Germanium. John 
Hughes l\Iiiller (J: Amer. Chem. Soc., 1922, 44, 2493-2498).-The Ge is pre
cipitated as magnesium orthogermanate, dried, and ignited to constant wt. 
The determination described is simpler than the sulphide method.-R. G. 

Estimation of Small Quantities of Gold Colorimetrically as Colloidal Gold. 
J. A. Muller and A. Foix (Bull. Soc. chim. France, 1922, 31, 717-720).-The 
Au is first separated from other elements by a suitable reducing agent, and 
dissolved in aqua regia. The solution is evaporated nearly to dryness, and 
the residue dissolved in water so that 100 c.c. of the liquid contains less than 
2 · 5 mg. of Au. An excess of NaOH is added to an aliquot part of the solution, 
followed by formaldehyde to reduce the AuC13 to the colloidal metal. A 
standard i.s prepared in exactly the same way from a solution of pure AuC13 • 

-A.R.P. 
Determination of Gold in Mercury. H. Stammreich (Z. tech. Physik, 

1925, 6, 76-78).-A short report of the method used to indicate the Au in 
the much-discussed experiments of this author.-G. S. 

Diphenylamine Indicator in the Volumetric Determination of Iron. \Vilfred 
\\'. Scott (J. Amer. Chem. Soc., 1924, 46, 139G-1398).-Diphenylamine 
indicator may bC' applied in the titration of FP solutions by permanganate as 
well as by dichromate. HCl, SnCl.i, and HgCl do not intorfere.-R. G. 
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The Electrometric Titration of Ferrous Iron with Potassium Dichromate. 
:\L J. :\Iulligan (Proc. Trans. Roy. Soc. Canada, 1923, [iii.], 17, III., 161-162).
Estimation of ferrous Fe by K 2Cr20;, using electrical indication of the end
point, is trustworthy over a long range of acidity.-J. F. S. 

Micro-estimation of Magnesium. St. Gadient (Helz:. Chim. Acta, 1923, 6, 
729-733 ).-After a description and discussion of vol., colorimetric, nephelo
metric and microanalytical methods for the estimation of l\Ig, G. describes 
a method of microanalysis for this metal which is based on formation of a 
blue colour with H2~:fo04 • The method consists in precipitating 1 c.c. of 
Mg solutions as MgNH4P04 • 6H 20, and causing the ppt. to settle by centri
fuging. The supernatant liquor is removed and 5 c.c. of 2% ammonia is 
added to the ppt., which is again centrifuged. This is repeated 3 times and 
the ppt. then treated with a few drops of 2N H 2SO.p and a max. of 10 c.c. 
of water. The whole is transferred to a 25 c.c. cylinder, treated with 1 c.c. 
of H 2Mo0,1 solution (50 grm. (NH4}z"1\:fo04 in 1000 c.c. of }; H 2S04 ), 2 c.c. 
of C6H 4(0H)2 (1: 4) solution (20 gnn. C6H 4(0Hh ( l: 4) in 1000 c.c. water and 
1 c.c. cone. H 2S04 ), and after 5 minutes 10 c.c. of carbonate sulphite solution 
(200•) c.c. 10% soda and 500 c.c. of 15% Na2S03 ). The colour generated 
is compared in a colorimeter with solutions of known concentration treated 
in exactly the same way.-J. F. S. 

On the Determination of Minute Quantities of Magnesium as Magnesium
Ammonium Phosphate in the Presence of much Aluminium. Gerhart Jander, 
Erwin \Vendehorst, and Berthold Weber (Z. anorg. Chem., 1925, 142, 329-
334).-By means of a great number of analytical results it is here shown 
that the presence of Al does not hinder the precipitation of Mg by sodium 
phosphate.-G. S. 

Estimation of Manganese by Ammonium Persulphate in the Presence of 
Hydrofluoric Acid. Jean Vernay ( Chirn. et Ind., 1924, 11, 263-267).-Fuse 
0·10 grm. of mineral with KHS04 in a Pt capsule. Treat with dilute H 2S04 
and transfer to conical vessel. Add 4 grm. KF, 5 cub. cm. of AgN03 

(170 grm. per litre), 5 cub. cm. of a saturated solution of (KH4 ) 2S20 8 • A 
violet colour is obtained. Add 100 to 150 cub. cm. of N/ 10 H 2S04 , cool 
and titrate with concentrated .N"a3As04 solution containing As20 3 • 2 · 640 grm. 
and :Na2C03 • 4 grm. per I. One cub. cm. of this solution corresponds to 
0 ·08% Mn.-W. A. C. N. 

The Determination of Manganese. 1.-A Study of the Bismuthate Method. 
T. R. Cunningham and R W. Coltman (Ind. and Eng. Chem., 1924, 16, 58-63). 
-The application of the bismuthate method to the determination of large 
quantities of Mn is described in detail. It is shown that by proper regula
tion of the acidity a.nd volume of the solution, weights of Mn as high as 500 mg. 
can be accurately determined. A description is given of experiments rela
tive to the oxidizing power of XaBi03 and the stability of solutions of HMn04 

under varying conditions of acidity and concentration. Analytical pro
cedures for the determination of Mn in l\In ores, ferro-manganese, and 
manganese metal are outlined.-F. J. 

The Determination of Manganese. 11.-Manganese Oxalate as a Primary 
Standard. R. \Y. Coltman (Ind. and Eng. Chem., 1924, 16, 606-609).
Manganous oxalate is proposed as a primary standard in connection with 
the determination of )In by \Tolhard's method, the chlorate method and 
similar processes-its preparation, properties and uses being described in 
d<:'tail.-F. J. 

Determination of Manganese in Special Steels and Alloys containing Cobalt. 
H. :\Iitsclwk (Chem.-Zeit .. Hl2;), 49, 23-27).-Th<' alloy is dissolwd iu nitric 
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acid to which 7-8 grins. of KClO:i are added 1 grm. at a time, the solution is 
diluted, the ppt. collected, washed with dilute H 2S04 and dissolYed in H 2S03 , 

and the )In re-precipitated with XaC2H 80 2 • 3H 20 and Br. The ppt. is 
dissolved in HCl and Kl, and the I liberated titrated with thiosulphate. If 
the alloy contains very little Mn, a known quantity of permanganate is added 
to the ;cid used in dissolving the metal.-A. R. P. 

Estimation of Manganese in Metallurgical Products. L. Bertiaux (Bull. soc. 
chim. France, 1924, 35, 1335-1351).-The solution of the sample in a 
mixture of HN0 3 and H 21::l04 is treated successively with AgK0 3 at least 
equal in wt. to the Mn present, (KH4 )zHP04 sufficient to replace all the 
mineral acid used in dissolving the sample, H 3P0 4 and (XH 4 ) 2S20 equal to 
60 times the wt. of Mn. After boiling 15 minutes to decompose excess of 
the latter reagent, the permanganic acid formed is titrated by means of 
FeS0

4
• 7H20 or C0 2H. C02H. 2H20 and permanganate. Ni, Cu, Fe, Al, 

Zn, and Cd do not interfere.-A. R. P. 
Principles of the Rapid Determination of Large Quantities of Manganese by 

Titration with H3P0 5 • Theodor Heczko (Z. anorg. Chem., 1925, 143, 129-112).
The influence of various additions upon the course of a titrametrical analysis 
of Mn was investigated, and in this manner a rapid method of carrying out 
manganese analyses without precipitates was developed.-G. S. 

A Certain and Exact Method for Establishing the End-Point in Manganese 
Titrations. 0. Hackl (Chem.-Zeit., 1925, 49, 257).-In Volhard's method of 
estimating Mn the end-point is sometimes obscured by the presence of much 
Zn and ferric hydroxides. The solution should be filtered, as the end-point 
is approached, by passing it through an asbestos pad in a Gooch crucible. 
The faintest trace of pink is readily discernible if the filtrate is poured into 
a white porcelain dish; if the end-point is not reached the filtrate is returned 
to the bulk.-A. R. P. 

Estimation of Mercury as Mercurous Chloride and as Metal. L. W. \Yinklcr 
(Z. anal. Chem., 1924, 64, 262-272).-If the solution contains more than 
0 · 5 gnu. of Hg per JOO c.e. of dilute HXO:i solution, complete precipitation 
is effected in the presence of Pb, Cd,and Zn by warming with a soluble hypo
phosphitc; Cu is co-precipitated under these conditions. If the amount of 
Hg present is less than 0 · 5 grin. the solution is evaporated with HCl, diluted, 
and warmed with phosphorous acid, which causes precipitation of HgCl, Cu 
salts being unaffected.-A. R. P. 

Microchemical Estimation of Very Small Amounts of Mercury. E. ~T. 
Hartung (Sci. Australian, 1924, 29, 509).-An abstract from a paper read 
before the Microscopical Society of Victoria, in which it is stated that small 
amounts of Hg can be <:stimated by depositing the Hg from a suitable solution 
on a cl<:an Cu strip. This is then heated in a tube fitted with a capillary 
extension, which is cooled by a ·wet thread. The condensed globules are 
me~sured under a microscope and their total mass calculated. In this way 
as little as 0 ·001 mg. can be estimated.-J. C. C. 

Studies on the Ignition of Precipitates. II.-The Conversion of Molybdenum 
Sulphide to Oxide and the Volatility of Molybdenum Trioxide. Paul H. M. P. 
J~rinton and Arthur E. Stoppel (J. Amer. Chem. Soc., 1924, 46, 2454-245i).-
1 he max. temp. at which )foO~ can be safely ignited without fear of loss 
by volatilization is approx. 600° C. )lethods for accurately conwrting 
molybdenum trisnlphide to trioxide are described. The use of oxidizing 
agents to aid the com·ersion is unnecessaIT.-H. G. 

Quantitative Determination of Nickel as· Dioxide. "'ilhdm Ya nbel ( Jlo11. 
Sci., 1924, [5], 14, 12-13).-Xiekd hydroxide is precipitated by soda, well 
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washed, dried, and heated to redness. It is then placed back on the filter 
paper and washed agaiP to remove traces of soda. The mass is now dried 
and calcined to destroy the filte'r paper, dissolnd in H~ 0 3 , the excess of 
which is then expelled by heating with a small flame. The residue, after 
heating in an air bath at 280°-330°, is Xi20 3 • This is weighed directly. The 
results obtained by this method are fairly good, but care must be taken that 
the temp. of the last heating does not exceed 330°, otherwise 0 2 will be lost. 

-J. F. S. 
Determination of Nickel with Dimethylglyoxime in the Presence of Iron 

and Cobalt. J. G. 'Yeeldenburg (Ree. trai1• chim., 1924, 43, 465-473).-In the 
presence of Fe and Co, even if tartaric or citric acids are added to the solution, 
the results obtained by precipitation of Ni with dimethylglyoxime are too 
high owing to co-precipitation of a Fe-Co compound with the reagent. This 
difficulty may be overcome by reducing the ferric salt to ferrous by means 
of a sulphite in slightly acid solution, nearly neutralizing the reduced solu
tion with NaOH, diluting considerably, adding the required amount of 
dimethylglyoxime, followed by a few grammes of NaC2H 30 2 • 3H:iO, and 
washing the ppt. with dilute sulphurous acid.-A. H. P. 

Determination of Nickel in Ores and Alloys by Means of Dimethylglyoxime. 
J. G. Weeldenburg (Chem. Weekblad, 1924, 21, 358-362).-The estimation 
of Ni by means of dimethylglyoxime has been investigated in the presence 
of other metals (As, Sb, Sn, Pb, Bi, Cr, Ag, :Fe, Co, and the metals of the 
alkaline earths). As and Sb do not interfere with the determination if tartaric 
acid is present, Pb in small quantities is also held in solution by this reagent, 
but if present in large quantities it must be removed before determining the 
Ni. The same remark applies to Sn, Ag, and the metals of the alkaline earths; 
these metals always interfere. Bi, unless present in large quantity, is kept 
in solution by tartaric acid, whilst Cris kept in solution by tartaric acid and 
NH4Cl. Co and Fe when present together give a ppt. with dimethylglyoxime, 
but if the Fe is previously reduced by S02 no ppt. is formed. The reagent 
is best used in alcoholic solution or in aqueous NaOH solution. The ores 
are dissolved in aqua regia, treated with (NH4hS04 to precipitate Pb and 
the alkaline earths, then the second group metals are removed by H 2S. The 
filtrate is freed from H 2S, treated with tartaric acid, and then with the reagent. 
The quantitative results are good.-J. F. S. 

Rapid Determination of Phosphorus in Phosphor-Bronzes. Leif Lindermann 
(J.fet. Ind. (Lond.), 1924, 25, 174).-HN03 alone is insufficient to oxidize the 
phosphorus in phosphor-bronzes. It is recommended that the alloy be dis
solved in a mixture of HCl and HN0 3, the solution boiled to remove Cl, 
and neutralized with ammonia. l\Iolybdate solution is then added, and the 
ppt. dissolved in alkali and titrated as usual. It is claimed that there is no 
loss of P as hydrogen phosphide with this method.-J. C. C. 

Studies in the Quantitative Determination of Praseodymium. Paul H. M.-P. 
Brinton and H. Arrnin Pagel (J. Amer. Chem. Soc., 1023, 45, 1460-1465).
The ignition of the oxalate produces Pr60 11 • The volumetric determination 
of Pr by precipitation of the oxalate and titration of the excess oxalic acid 
is described.-R. G. 

Estimation of Silicon in Ferro-Silicon. H. DuboYitz (Z. angc1c. Cheni., 
1924, 37, 13).-High-grade ferro-silicon is readily <kcomposcd by warming 
with 40% Na OH solution, yielding all the Si as sodium silicate. A Ni crucible 
may be usc>d in this process, which thus obdatc>s thc> nc>cc>ssity for fusion in 
Pt.-A. R. P. 

Precipitation Process for Silver and Gold. A. l::)teigmann ( Chem.-Zeit., 
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1923, 47, 872-873).-Xa 2S20:i. 5H20 ("hypo") fixing baths used in photo
~raph~' may be re~ener~ted by addition. of. Na 2S20 4 a~d suffici~nt sodium 
hydroxide to combme with the sulphur d10x1de formed m the act10n. After 
fiitering off the Ag ppt. (which is melted for recovery of the Ag), the bath is 
left exposed until it ceases to darken a piece of gaslight paper, showing that 
the Na

2
S20 4 excess has been oxidized. The same process may be used 

for the regeneration of the thiosulphate liquors used in leaching Ag ores. 
For the recovery of Au and Ag from cyanide solutions, Cl is passed through 
until the Ag is completely precipitated as chloride ; Au is recovered by 
treating the filtrate with Na2S20 4.-A. R. P. 

Micro-Electrolytic Determination of Silver and Zinc. K. Neumann
Spallart (.Mikrochem., 1924, 2, 157-HiS).-The application of Pregl's micro
electrolytic apparatus to the determination of Ag and Zn is described. For 
the deposition of Ag a hot alkaline solution of the double cyanide is electro
lysed for 10 minutes, using 3 to 5 amp. at 3 · 5 to 4 v. and a rotating cathode 
20 sq. cm. in area. For the deposition of Zn a silvered cathode of similar 
size is used, and the electrolyte consists of a solution of zinc hydroxide in 
just sufficient NaOH to prevent hydrolysis. The current required varies 
between 4 and 5 amp. at 4 to 5 v.-A. R. P. 

Mohr's Method for the Determination of Silver and Halogens in other than 
Neutral Solutions. Howard ·waters Doughty fJ. Amer. Chem. Soc., 1924, 
46, 2707-2709).-The Mohr and thiocyanate vol. methods both have dis
advantages when used with acid solutions. If, however, the p 11 value of 
the solution is kept between 5 and 7 by the use of a buffer of sodium acetate
acetic acid, the Mohr method, with K 2Cr04 as indicated, is satisfactory, silver 
chromate not being appreciably soluble in the solution.-R. G. 

New Method for the Determination of Tantalum and Niobium. Carlos 
·wenzel (Anal. Asoc. Qitim. Argentina, 1923, 11, 297-303).-The most trust
worthy method of separating and determining Ta and Cb in minerals con
sists in fusing the mineral with KHSO~, and separation as the double potassium 
fluorides. Other methods have been examined and are described.-J. F. S. 

Estimation and Separation of the Rare Metals from Other Metals. IV. 
-Volumetric Estimation of Tellurium and its Gravimetric Separation from 
Selenium. Ludwig Moser and Rudolf Miksch (Monatsh., 1924, 44, 349-
363).-Te may be estimated volumetrically by converting it into tellurous 
acid, neutralizing the solution of the latter, and warming the neutral solution 
with an excess of standard K 2Cr20 7 solution on the water-bath. The 
excess of bichromate is ascertained by titrating the cooled solution with 
Fe(S04 ) (NH4hS0 1 • 6H 20, using K 3Fe(CN) 6 as external indicator. A second 
method consists in treating sodium tellurite with an excess of standard per
manganate in alkaline solution at ordinary temp., acidifying with H2SO.i, 
adding an excess of oxalic acid and titrating the excess with permanganate 
at 50°. 

Se may be separated from Te by treating the chloride solution of the 
dioxides of the elements with Kl, which precipitates Se as the free element 
and retains the Te in solution as a double iodide, K 2Tel6 • It is preferable 
to add the solution to be analysed very slowly to the boiling iodide solution 
in order to obtain <v good Se ppt. free .from I and adsorbed salts. An 
alternatin separation consists in hydrolyzing the chlor.ide solution with 
NaC2H 30 2 . 3H 20, which precipitates tellurous acid.-A. R~ P. 

Study of the Gravimetric and Volumetric Estimation of Tin. 11.-Iodo
metric Titration of Tin and Analysis of Tin Alloys. Ant. Jilek (Chem. Listy, 
1923, 17, 223-22i, 268-273, 295-302).-The first section of the paper deals 
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with the estimation of Sn in solutions which are highly concentrated with 
HCl. Exact results are obtained by expelling all air by means of a current 
C02, and by using an excess of I, which is titrated by thiosulphate under 
exactly the same conditions of acidity and concentration as obtains in the 
determination of Sn. The excess of I is titrated back by thiosulphate. 
Metallic Fe reduces 98% of a stannic salt to the stannous condition, whereas 
Ni reduces only 70% ; Co and :\In behave like pure Fe. Zn, when in the 
presence of diluted acid, reduces stannic salts to the extent of 98%, but in 
concentrated acid the reduction is much less and irregular.-J. F. S. 

A Simple Method for the Determination of Tin in Iron and Steel. Edward 
P. Barrett and John D. Sullivan (Chem. Eng., 1924, 14, 49-50).-A method 
for estimating the quantity of Sn in iron and steel, obtained from tinplate 
scrap, is described. After an examination of the usual methods for the detn. 
of Sn, it is found that the best method consists in fusing 3 · 0-5 · 0 grm. of 
fine turnings of the Fe with a small quantity of sodium sulphite in an :Fe 
crucible. After cooling, the melt is dissolved in HCl and 5 c.c. excess of acid 
added. The solution is warmed in contact with a strip of lead to reduce the 
tin. When reduction is complete the flask is filled with C02, generated by 
adding marble. The solution is then titrated with standard iodine solution. 
The results are reproducible and concordant.-J. F. S. 

Solution of Tin and Antimony Oxides. Ernesto Stelling (Ind. and Eng. 
Chem., 1924, 16, 346).-Digestion with S02 renders mixtures of Sn and Sb 
oxides denser and readily soluble in HCI. This effect is not due to reduction 
of the oxides to lower valency, hut they <lo take up S02 • Removal of 802 
by boiling renders them again insoluble in HCI. A method for the treatment 
of an alloy containing either Sn or Sb, or both, is outlined.-F. J. 

The Determination of Titanium by Reduction with Zinc and Titration with 
Permanganate. G. E. F. Lundell and H. B. Knowles (J. Amer. Chem. Soc., 
1923, 45, 2620-2623).-The reductor method applied to Ti is rapid and 
quantitative, provided that the reduced solution is caught under excess 
of ferric sulphate. Suitable means for eliminating interfering elements are 
indicated.-R. G. 

The Iodometric Determination of Vanadium. Arthur E. Stoppel, Charles 
F. Sidener, and Paul H. )J.-P. Brinton (Amer. Chern. Soc., 1924, 46, 2448-
2453).-The preliminary oxidation of the V wholly to the pentavalent form 
is advised (H20 2 in alkaline solution). The solution is acidified with HCI, 
KI is added, and titration carried out with thiosulphate. :From 5 to 10 c.c. 
of 6.Y HCl with 2 to 4 grms. of Kl are used. When the acidity is unduly 
increased high results are obtained. l\fo in moderate amount does not 
interfere; "' renders the results low; and e interferes considera bly.-R. G. 

Selective Determination of Vanadium in the Presence of Iron and Chromium. 
!.-Determination of Vanadium in the Presence of Iron. Kinichi Someya 
(Z. a11org. Che111., Hl24, 139, :237-245).-The accuracy of the indication of 
V in the presence of Fe is increased by using diphenylamine in the titration 
of vanadic acid with FeS04 • 7H 20.-G. 8. 

Potentiometric Determination of Vanadium, Chromium, and Iron in the 
Presence of Each Other and its Use in the Analysis of Steel. I. .:\I. Kolthoff 
and 0. Tomicek (Ree. fral'. chi111., 19~4. 43, 447-456).-The HXO:-i solution 
of the 3 metals is en1porated with H 2S04 until the latter evolYes copious 
fumes and is almost completely expelled. The semi-dry mass is dissolved 
in H 20 and the solution <lidded into 2 parts; to one is added H 2S04 until 
the mixture contains 5~6 of free acid in a bulk of 150-200 c.c., and the liquid 
is titrated with X /:20 permanganate for V. The second slightly acid portion 
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is boiled with K/;: 20 8 for 15 minutes, filtered from l\1n02 on a Gooch crucible, 
and titrated ·with S /20 FeS04 . 7H 20 to obtain the sum of the V and Cr. 

-A.R.P. 
Volumetric Estimation of Zinc. K. Kieper (Chem.-Zeit., 1924, 48, 893).-

0wing to the slight uncertainty in determining the end-point in the Schaffner 
Xa"S titration of Zn, K. prefers to add an excess of sulphide to the solution, 
filt~r off an aliquot part of the solution, acidify it with acetic acid, and titrate 
the excess of sulphide with I.-A. R. P. 

Determination of Zinc by Titration. Edgar Beyne (Bull. Soc. chim. Belg., 
1924, 33, 507-516).-The effect of modifying the conditions under which 
Zn is titrated with Na2S is 'discussed, and it is shown that the amount of 
ammonium salts and of free ammonia has a profound influence on the results. 
Jt is absolutely essential that standards should be carried through the same 
course of operations as the substance under investigation, and that the amounts 
of reaO'ents used should be the same in all cases.-A. H,, P. 

Determination of Zinc in Aluminium. Max Schmidt (11! etall 11. Erz, 1925, 
22, 77-78).-10 grms. of metal are dissolved in 150 c.c. of 30% N"aOH solu
tion, which is then diluted to 400 c.c. and filtered ; in this way the residue 
is free from Zn. The filtrate is treated with Na2S, the ppt. collected and 
dissolved in HCl, and the solution treated with ammonia and ammonium 
carbonate and filtered. The filtrate is acidified with ClCH2C02H, a few drops 
of N aHS03 solution are added, and H 2S is passed into the liquid for 20 minutes. 
The S which separates by the action of the H 2S on the NaHSOa causes floccula
tion of the ZnS. H 20. which is readily filtered and washed. It is ignited to, 
a,nd weighted as, oxide.-A. R. P. 

Electrolytic Estimation of Zinc. J. W. Springer (Z. anal. Chem., 1924, 
65, 315-317).-Zn may be e;;timated in brass very rapidly by the following 
electrolytic method. The sample is dissolved in HN03 , and the solution 
made ammoniacal to separate iron, &c. ; a small excess of H 2S04 is added 
and the Cu deposited on a rotating cathode from the boiling solution with a 
current of 4 amp. After addition of 10 grm. of NaOH the Zn is deposited 
on a rotating amalgamated brass gauze cathode, with a current of 4 amp. 
at 100° C.-A. H. P. 

Alkalimetry of Zinc Ammonium Phosphate. [E ~timation of Zinc in Brass.] 
J. \V. Springer (Z. angew. Chem., 1924, 37, 482-483).-'Jhe metal is 
dissolved in HN"03 and the Cu removed electrolytically. After separating 
other heavy metals and iron in the usual wav the ammoniacal Zn solution 
is rendered' neutral to methyl orange and wn~med on the 'vater-bath with 
(XH4)2HP0 4, equal to 10 times the wt. of Zn present. \Yhen the ppt. is 
c~ystalline it is collected, washed with 1% (XH4 ) 2HP04 , then with cold water, 
dissolved in excess of standard acid and the excess determined alkalimetrically. 

-A. R. P. 
Determination of Zinc and Antimony in Ingots. Franz-Joh. l\Itick (.Mon. 

Sci., 1924, [;)l, 14, 12).-2 gnn. of turnings are dissolved in 20 c.c. of 
HXOa and ernporated to 5 c.c. The Sb and Zn begin to precipitate at this 
point, and 100 c.c. of H 9 0 is added and the mixture boiled for 5 minutes, 
allowe~ to settle, and filtered. The ppt. is washed with warm 5o/0 HX03 , 

pl;'lced ma iOO c.c. Erlenme~·er flask, and treated with 15 c.c. of cone. H 2S04• 

''.hen the ppt. is dissolYecl 10 c.c. of cone. HXO~ is added and the mixture 
d!geskcl o\·er a small flame until clear. If it does not clear, 2-3 grm. of 
K2S01 and 0·5 grm. of acetic acid are added. It is enporated to a syrupy 
consistency, diluted with 180 c.c. of H 20 and 7 c.c. of HCI. This mixture is 
warmed for 5 minutes, cooled, and the Sb titrated with IOin04.-J. F. S. 
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Method for Determining Zinc and Lead in Materials containing Large 
Amounts of Carbon. l\'illiam Kahlbaum (Eng. Jlin. J.-Press, 1923, 116, 
110-111).--If much carbonaceous matter is present it will interfere. By 
heating 0 ·5 or 1 grm. of the material with 5-10 grm. of Xa 20 2 in a Parr's 
combustion bomb (which must be made of plain carbon steel), the C will be 
oxidized without loss of Zn or Pb. The fused mass is leached out ·with H 20, 
acidified with HCl, and the Pb and Zn determined in the usual manner. 

-J. c. c. 
Distillation of Arsenious, Antimonious, and Stannic Chlorides. K. Rohre 

(Z. anal. Chem., 1924, 65, 109-128).-A comprehensive investigation of the 
conditions under which arsenious, antimonious, and stannic chlorides mav 
be volatilized from solution, and the metals separated from one another iii 
analyses. Addition of CaC12 or Al 2Cl6 to the strongly acid solution accelerates 
removal of arsenious chloride, whilst CuC12, ZnC12, and CdC12 have little or 
no beneficial action. H 2S04, and especially H 3P04, hasten volatilization of 
the As, but a repetition of the distillation is necessary after addition of more 
HCl. The slow addition of HCl to solutions of Sb and Sn in H 2S04 at 180° 
causes volatilization of antimonious and stannic bromides. For the separa
tion of As from Sb and Sn, the chloride solution is heated on the water-bath 
in a flask into which strong H 2S04 is slowly dropped, whilst a current of C02 
is passed through for 2 hrs.; if the As is in the quinquevalent form a small 
amount of pyrogallol is introduced to reduce it to the tervalent condition. 

-A. R. P. 
Separation of Aluminium from Zinc, Manganese, and Nickel by the 

Acetate Process. A. Kling and A. Lassieur (Ann. chim. analyt., 1924, [ii.], 
6, 225-226).-Al is completely precipitated as basic acetate only when the 
pH of the solution is greater than 4·5; the best results are obtained with 
Pu 5·2 in a volume of 350 c.c. containing 2 grm. of NaC2H 30 2 .3H20. 
Methyl red is a good indicator for this procedure if ferric salts are absent. 
The boiling should not be prolonged beyond 2 minutes, and the ppt. must be 
washed with a 1% solution of NH4N03 • The hydrogen-ion concentration 
at which other metals begin to ppt. is : Mn Pu 6 · 5, Zn Pu 6 · 0, Ni Pn 6 · l, 
ferric Fe pH 4· l. The separation of Al from Ni by this process is incomplete 
even after two precipitations, but Zn and Mn are easily separated this way 
from Al.-A. R. P. 

Proposed Methods for the Separation of Arsenic and Mercury. P. 'Venger 
and 1\1. Schilt (Helv. Chim. Acta, 1924, 7, 907-909).-Arsenic and mercury 
can be quantitatively separated by precipitating as sulphides in HCl solution, 
then adding ammonia when the whole of the As2S3 dissolves. It is wise at 
this stage to add an electrolyte to prevent the formation of colloidal HgS. 
This same electrolyte is used in the washing of the HgS. The separation is 
quantitatfre. A second method employs a saturated solution of N aHC03 

for the solution of the As2S3 • Here again a quantitative separation is 
effected.-J. F. S. 

Separation of Cadmium and Zinc by Means of Hydrogen Sulphide. G. 
Luff (Z. anal. Chem., 1924, 65, 97-109).-(NH1 ) 2S04 favours, whilst NH4Cl 
retards, the precipitation of Zn as sulphide in the "salting-out" process. 
A clean separation of Cd from Zn by precipitation with H 2S in acid solution 
is possible only if the CdS is obtained in the crystalline form. This may be 
effected by saturating a solution containing more than 8 c.c. of strong HCI 
or H 2S04 per 100 c.c. with H 2S at 80° C., then adding cold H 20 to reduce 
the acidity to a little less than the above figure. Orange-red microcrystalline 
CdS free from Zn is thus precipitated. The ppt. is dissolved in HCl~ the 



Analysis of Metals and Alloys 43~ 

solution rendered ammoniacal, heated to 70° C., and treated with a solution 
of K Fe(CN) 6 • 3H20 and NH4Cl drop by drop. After standing 1 hr. 
the p~t. of Cd(NH.ihFe(CN) 6 is collected in a Gooch crucible, washed with 
dilute ammonia, dried at llO" C. and \Veighed; it contains 31·16% Cd. 

-A.R.P. 
Separation of Small Quantities of Calcium from Much Magnesium. 

V. Rodt and E. Kindscher (Chem.-Zeit., 1924, 48, 953-954, 964-965).-The 
usual oxalate precipitation of Ca is unsatisfactory in the presence of more than 
20 times its wt. of }lg. Of the numerous methods investigated, the best 
results in this case were obtained by evaporation of the solution on the water
bath with just a slight excess of H 2SO.i or lithium sulphate over that required 
to ppt. all the Ca. The residue is extracted with CH30H, containing 10% 
of C

2
H

5
0H, and the insoluble CaS04 converted to oxalate in the usual way. 

-A.R.P. 
Electrolytic Separation of Copper, Antimony, and Bismuth from Lead. 

A. Lassieur (Gompf. rend., 1924, 179, 632-634).-Pb separated electrolytically 
by the method of Schoch and Brown (J. Amer. Chem. Soc., 1916, 38, 1660) 
may be overweighted by contamination with 2Pb0. H 20; to avoid this 
a solution containing 15-20% HCl (auxiliary potential, 440 m.v.) or 2·5% 
HF (400 m.v.) should be used. In presence of NH~OH. HCl, Bi and Pb can 
be separated in a HN03 or nitro-hydrochloric acid solution, with an auxiliary 
potential of 200-240 m.v. The separation of Cu from Pb under similar con
ditions (auxiliary potential, 240 m.v.) presents no difficulty. Sb is separated 
easily from HCl solution (240 m.v.) if present in the quinquevalent condition: 
Pb separates at 350 m.v. If the electrolyte contains more than 0·2 grm. 
Pb per 100 c.c., the Sb will contain Pb, and the separation must be repeated. 

-E. H. T. 
Electrolytic Separation of Copper, Antimony, L~ad, and Tin. A. Lassieur 

(Compt. rend., 1924, 179, 827-829).-(Cf. previous abstract.) In HCl solution 
Pb and Sn are deposited tog1:Jther, but in presence of HF, Sn remains dissolved 
as a complex compound. If Sn is reduced to Sn11., as may happen when 
Cu and Sb are deposited in presence of Pb, the solution must be treated 
with H 20 2 before separating Pb, because stannous salts do not form complex 
compounds with HF. To separate Pb, auxiliary potential 400 m.v. is used, the 
initial temp is 60° C., and the separation takes 20-25 minutes. To obtain 
exact results the concentration of Sn must not exceed l · 5 gnn. per 1. Sn 
is separated after adding H 3B03 and (NH4) 2C20 4 • H 20, and then diluting; 
a Cu cathode is employed.-E. H. T. 

Electrolytic Separation of Copper, Antimony, Lead, and Tin. A. Lassieur 
(Ann. chim. analyt., 1925, [ii.], 7, 3-4).-Cf. abstract above.-A. R. P. 

A New Method for the Separation of Gallium from Other Elements. 
Ernest H. ~wift (.J. Amer. Chem. Soc., 1924. 46, 2375-2381).-The method is 
based on the extraction of gallium trichloriclc from 5 to 6 N HCl solutions 
by etlwr. Separation of Ga from Fe by NaOH is satisfactory when the 
concentration of the excess of base is not less than O· 3 X.-R. G. 

Ferric Oxalate and Its Use in the Separation of Iron and Calcium. J. 
Barlot (Bull. Soc. chim. France, 1924, 35, 1026-1030).-C'a may be separated 
f~om Fe by treating a solution of the two metals with (NH4 ) 2C20 4 • H 20 and 
C 02H. C02H . 2H20, and then digesting the double calcium ferric oxalate 
P~t. with (NH.1hC'20 4 • H}.) and HC2H 30::, which dissolns the Fe as 
CNH4);~Fe(C'2 0t):i. 3H20, leaYing a residue of calcium oxalate.-A. R. P. 
. r Solubility of Lead Sulphate in Dilute Sulphuric Acid Solutions and its Bear
mg on the Quantitative Separation of Lead as Sulphate. A. E. Dawkins and 

YOL. xxxnr. 2 F 
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P. R. \Yeldon (Proc. Soc. Chem. Ind. Victoria, 1922, 22, 940-948; B. C. 
Abs., 1924, [Al, ii., 569).-The solubility of PbS04 at 30° in H 2S04 solu
tions containing 0 · 1 to 20% of free acid varies irregularly between 0 · 71 and 
l · 05 mg. per 100 c.c. of solution, and is therefore sufficiently high to 
render inaccurate the determination of small quantities of Pb by precipita
tion as sulphate unless the volume of solution is kept ver~r small. 

Separation of Molybdic and Tungstic Acids. I. Koppel (Chem .-Zeit., 
1924, 48, 801-802).-Mo may be separated from W by treating the neutral 
solution of Na2~1o04 • 2H20 and Na 2\Y0 4 • 2H20 with (NH4 ) 2S and warming 
the mixture with HCOOH, whereby :\IoS2 free from \Y is precipitated. The 
latter is recovered from the filtrate by evaporation ·with H 2S04 and subse
quent hydrolysis.-A. R. P. 

Separation of Nickel, Cobalt, Zinc, and Manganese in Qualitative Analysis. 
-- Lemarchands (Bull. Soc. chim. France, 1924, 35, 1666-1668).-The 
chloride solution of the metals is treated with excess of KOH and NaB03 • H 20. 
The filtrate is tested for Zn with H 2S, whilst the ppt. is digested with 
HN03, which dissolves Ni20 3 and Co20 3, leaving a residue of Mn02, which 
is identified in the usual way. The nitrate solution is divided, one-half being 
tested for Ni by means of (CH3 ) 2C2(NOH)2, and the other half for Co by the 
2CoK3(N02 ) 6 • 3H20 test.-A. R. P. 

Separation of Palladium and Platinum by Means of Dimethylglyoxime. 
C. W. Davis (U.S. Bur. Mines, Rep. Inrest. No. 2351, 1922, 2 pp.; C. Abs., 
1922, 16, 2280).-Treatment with HK03 does not give a satisfactory separa
tion of Pd and Pt, but if a faintly acid chloride solution is treated at room 
temp. with dimethylglyoxime solution the Pd is precipitated completely and 
with no Pt. The procedure is as follows : Dissolve the weighed metals in 
a little aqua regia. Evaporate to dryness, moisten the residue with a drop of 
HCl solution, dilute with cold water, and add dimethylglyoxime with constant 
stirring until no more ppt. is formed. After a few minutes filter off the 
voluminous Pd ppt., wash well with cold water, and ignite first in air and 
finally in H to get pure Pd. The method was tested with quantities of each 
metal, ranging from 0·15 to 11 mg., and the greatest divergence in 5 analyses 
was 0·03 mg. 

A Method for the Quantitative Separation of Platinum and Iridium. · 
Shin'ichi Aoyama (Sci. Rep. '1.'6hoku Imp. Univ., 1D24, [i.], 12, 365-392).
In English. The mixture of Pd and Ir is got into solution with aqua regia, 
and keeping the acidity below 0 · 6~Y the solution is treated with finely divided 
Cu, got by the action of Zn on a HCl solution of Cu2Cl2• This throws down 
the whole of the Pt and 1 · ~% of the Ir. The ppt. is :washed and heated in 
a current of H, which renders the Ir insoluble in aqua regia. The mixture 
is then treated with aqua regia when the Pt dissolves. A single repetition 
of this process gives quite pure Pt and Ir. The bulk of the Ir is then pre
cipitated by Mg. \Yhen Pt is precipitated by Cn the ppt. inrnria bly con
tains some Cu. This is best removed by redissolYing and n·precipitating 
the Pt b~, l\Ig.-J. F. S. 

Investigations on the Platinum Metals. V.-The Analytical Separation of 
Copper from the Platinum Metals. \Vm. H. 8wanger and Edv;anl "'ichers 
(J. Amer. Chem. Soc., 1924, 46, 1814-1818).-Extraction of an ignited mixture 
of the sulphides of Cu and the Pt metals with HX0:1 docs not effect a quant. 
separation. A rough separation can be made by extracting the un-ignited 
sulphides with a :~% solution of H 20 2 • The Cu can be quantitatively 
separated from Pt, Pd, Ir, and Hh by precipitation as thiocyanate if SOl? is 
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present in sufficient quan_titr to prev~nt form~tion of platinum t~i?cy~nate, 
&c .. and if the solut10n is Just sufficiently acid to prevent prec1p1tat10n of 
the double sulphite of Rh.-R. G. 

Investig·ations on the Platinum Metals. VI.-The Analytical Separation of 
Rhodium from Platinum. Edward "\Vichers (J. Amer. Chem. Soc., 1924, 46, 
181S-IS:3:~).--Separation by means of XH 4Cl is unsatisfactory. Rh can be 
scpara tetl from q uadrfralent Pt by hydrolysis in faintly alkaline chloride 
solutions. Data arc given for the separation of Rh by means of sodium 
h\·pobrornitC' anr1 hy BaC03 • In the absence of othPr Pt metals and 
n;mnonin. alkali nitrites, ammonium salts, alkali sulphates and acetates, 
Hh c:-in bP separated from Pt in chloride solutions by neutralization with 
XaOH, followed by precipitation with a mixture of BaCl2 • 2H20 and Na 2C03 

solutions under definite conditions, ·which are given in detail.-R. G. 
Rapid Electro-Analytic Separation, by Graded Potentials, of Silver, Copper, 

and Bismuth. A. Lassieur (lndi1strie elect., 1924, 33, 175-176).-Reprinted 
from Co111pt. rend., 1924, 178, 847-849. (J., 1924, 32, 585.)-J. C. C. 

Precipitation of Tantalum and Niobium [Columbium] with Cupferron and 
their Separation from Iron. H. Pied (Compt. rend., 1924, 179, 897-899).
The freshly precipitated hydroxides are dissolved in C02H . C02H . 2H20 and 
FP is removed with (NH4 )2S. The clear filtrate is strongly acidified with 
H 2R0.1 , H 2S is expelled, and cupferron added with vigorous agitation. After 
coolin.g, the ppt. is washed with very dilute H 2S04 , partially dried, and 
carefully incinerated. Ta, Nb, and Ti are precipitated quantitatively. 
Minerals or calcined oxides may be fused with pyrosulphate and the melt 
dissolved in C02H. C02H. 2H20. 1'\b present in radioactive minerals is 
easily determined in this way.-E. H. T. 

Separation of Tin and Tungsten by Rapid Electro-Analysis. A .• Jilek and 
J. Lukas (Chem. Listy, 1924, 18, 205-210).-Sn may be separated electro
lytically by oxidizing the Sn solution, containing an alkali sulphide, Rochelle 
salt, and 1'\a2HP04 • 12H20, with H 20 2• Sn is deposited from such solutions 
quantitatively, and as a silver.white deposit. In acid solution Sn cannot be 
separated from "\V because of a reduction of the "\"\'O/ ion to a lower oxide, 
which contaminates the Sn. The following method is recommended for this 
separation: The alkaline sulphide liquor containing Sn and \V is treated 
with 2 grms. of Rochelle salt, 5 c.c. of 20% KOH, and 5 c.c. of 30% H 20 2• 

The solution is boiled to destroy the excess of H 20 2• 1 grm. of K 2HP04 is 
added and the solution electrolysed in a Pt basin, using a current of 3 amp. 
at 8-10 v. and a temp. of 60°-70° C. The Pt anode is rotated at 800 r.p.m. 
<luring the electrolysis. The electrolysis is complete in about 3 hrs. This 
process is nsPless in the separation of Sn from either V or l\Io.-J. F. S. 

Notes on the Separation of Zinc and Cadmium in Analysis. J.E. Clennell 
(Jlining Jfag .. 1924, 31, 212-217).-The usual method of separating Zn and 
~~d is .to precipitate the Cd with H 2S in an acid solution. The ppt. obtained 
is 1~1nmly CdC12S, but is variable in composition and cannot be satisfactorily 
e~tm,rnted with I. By redissolving the ppt. and then reprecipitating with 
);a28, howcvC'r. the I method gives fairl~· good results, which are, however, 
frpquent.ly too high. The Zn can be determined in the first filtrate. "\Yhcn 
the Zn need not be determined it is recommended that the Cd be separated 
b.': metallic Al in a sulphate solution. The results are usually 2-3% low, 
but the error seems fairl~· constant. Reference is made also to the separation 
of the two metals as phosphates anrl the dPtermination of the C'd in this 
form.-J. C. C. 
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Simplification of the Separation of Zinc from Iron and Aluminium. E. G. R. 
Ardagh and G. R. Bongard (lwl. awl En:;. Chem., 1924, 16, 297-299).
Zinc can be separated completely from Fe and also from aluminium by 
X H 40H and ~ H4CI in one precipitation. 0 · 2 gnn. of each metal, or even 
more, can be perfectly separated, quickly and eonycniently. Fe(OHh and 
A.1 20 3 • xH 20 arc precipitated in a compact state by e\·aporating their solu
tions to a very small Yolume, acMing more than sufiicient XH 4Cl to saturate the 
solution, and then adding cone. ~H40H in considerable t>xcess. The ppt. 
is easily washed, by the aicl of gentle suction.-F. J. 

Separation of Zinc and Nickel with Hydrogen Sulphide. A. Kling and 
pime.) A. Lassieur (Compt. rend., IH25, 180, 517-519).-To ::;eparate Zn 
quantitatively from Ni in acid solution, it was found that the H-ion concen
tration must be kept within the limits pn = 1·35 and pn -= 2 ; this is not 
easy in practice.-E. H. T. 
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VI.-LABORATORY APP AR~t\TUS, &c. 

For keys to abbreviations used, see pp. 285 and 293. 

An Apparatus for the Exact Reading of Burettes. G. Frerichs (Z. angeic, 
Chem., 1924, 37, 102).-A piece of photographic paper 6 cm. X 4 cm. is 
cleaned of its film by immersion in hot water, and two patallel cuts 4 cm. 
long and 1 cm. apart are made in it. The paper is then slipped over the 
burette, so that the centre piece is in front and the lower edge of this and 
the upper edge of the lower section at the back are in a straight line 
with the bottom of the meniscus.-A. R. P. 

Burette for Cyanide Coppers. S. A .. Madrid (Eng. 11-Iin. J.-Prcss, 1924, 
118, 302).-In order to ensure that all samples are titrated at the same speed, 
a 3-way type burette is used, to the lower part of which a 2-way cock is also 
attached. The 2-way cock is set so as to deliver the liquid at the desired 
rate. It is then kept always in that position, all the filling and stopping 
being done by the 3-way cock.-J. C. C. 

Modified Hempel Pipette. A. Hefter ( Chem.-Zeit., 1924, 48, 142).-The 
tube from the top of the third bulb of a 4-bulb Hempel pipette is extended 
upwards and provided ·with a stoppered inlet. By this means the third and 
fourth bulbs are filled more easily and can also be cleaned readily.-A. R. P. 

Fritted Glass Filter Discs. Paul H. Prausnitz (Ind. and Eng. Chern., 1924,. 
16, 370 ).--Glnss filter discs formed by sintering or fritting glass powdered 
to specifically sized particles are described. The discs are fused into the 
funnel, thistle tube, ~oxhlct apparatus, &c. It is believed that these discs 
may easily replace the Gooch crucible. They should not be heated above 
600" C., but if mac le from q nartz they may be heated to higher temps. The 
disc filters may lw used for filtering air or gas, to purify Hg, and possibly for 
diaphragms in electro-chemical experiments.-F. J. 

Polydyn Filter Suitable for Membrane Filtration and Subsequent Ignition. 
L. Zakarias (Z. a11ge1c. Chem., H)24, 37, ~12.)).-The filter consists of a Gooch 
crucible connected by a rubber band to a bottomless porcelain cylinder. At 
the bottom of the C'rncible is placed a membrane filter moistened with cellulose 
acetate or altcrnatfrel~· a porous porcelain disc. The apparatus is used on 
the vacuum pump in the usual wa~·.-~.\. R. P. 

Apparatus for Ultrafiltration. H. Bechhokl and L. Gutlolm (Z. a11gew. 
C~1em., Hl24, 37, 494-497).-For the filtration of nry finely divided or col
loidal precipitates under reduced pressure the filter may consist of vessels 
of porous glass, earthenware, or the like, coated "·ith a collodion membrane 
and supported in a similar W<ff to that used for alundum ware. During 
subseq nent ignition the collodi01{ mern brane burns off quickly, without leaving 
a residue.-~\. R P. 

Blue Asbestos. Anon. ( Che111. X e1c8, Hl24, 129, 365-~Gi).-Crocidnlite or 
bl~w asbestos i;; superior to the white variety as regards resistance to both 
acids and heat. The iron content is higher and the magnesia content lower, 
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while the fibres are longer. Its fibrous character is not destroyed at a temp. 
of 425° C., and in the blowpipe flame only 5% by weight is lost.-R. G. 

Substitutes for Tripod Stands. G. Bruhns (Z. angew. Chem., 1924, 37, 
101-102).-An apparatus which will replace about 10 tripod stands and 
is economical to make, consists of two parallel pieces of gas tubing bent at 
right angles at each end to form a very elongated rectangle, 75 cm. X 7 cm., 
supported at each corner by legs 21 cm. high. The quadrupod so formed 
may be used with wire gauze or for heating vessels directly with the free 
flame, for supporting small water-baths and as a draining rack, and it occupies 
very little bench space.-A. H. P. 

A Screw Modification of the Mohr Pinch Clamp. \\'illiam .i\I. Craig 
(J. Amer. Chem. Soc., 1923, 45, 1723).-A description and illustration of a 
screw control added to a clamp of the usual form.-R. G. 

An Automatic and Continuous Recording Balance (the Oden-Keen Balance). 
John R. H. Coutts, Edward M. Crowther, Bernard A. Keen, and :::lven 
Oden (Proc. Roy. Soc., 1924, [A], 106, 33-51 ).-An improved form of 
automatic self-recording balance, which can be employed with advantage 
in experiments involving a continuous mca::mrement of increasing or 
decreasing wt., is described. Control is effected electro-magnetically. The 
current passing through a solenoid is so adjusted that the force of attraction 
on a magnet suspended from one pan is just sufficient to keep the balance 
in equilibrium. The current adjustment is effected by means of a sliding 
contact, and this movement is in turn controlled by the slight swing of the 
pointer attached to the balance beam, as the latter moves from its equilibrium 
position. \Vhen the current, and hence the wt. on the second balance pan, 
reaches a prearranged value, a subsidiary circuit is automatically closed 
and a small phosphor-bronze sphere of known wt. is deposited on the pan 
above the magnet. The sliding contact is drawn back to the initial position 
and the process repeated. The circuit arrangements are such that the 
distance of the sliding contact from its zero position is approx. linearly related 
to the current strength and hence a recording ammeter is not needed, a 
record of the slider position on a rotating drum being sufficient to give the 
required data. The apparatus may be used without loss of sensitivity up 
to the max. load for the balance.-J. S. C. 

Materials for Constructing Vessels for Very High Temperatures. H. von 
\Vartenberg (Chem. App., 1924, 11, 129-130; C. Abs., 1924, 18, 3495).
A summary of the properties of graphite, zirconium oxide, quartz glass, hard 
porcelain, platinum, platinum-iridium (30o/0 ), iridium, tungsten, and tantalum, 
with a table showing the max. temps. for use, substances by ·which attacked, 
permeability to gases, &c. 

Thermostats and Regulators, Electric Heating. Ludwig Ramberg (S1:ensk 
Kem. Tids., 1924, 36, 101-109; C. Abs., 1924, 18, 3297).-~.\. general 
discussion, with 10 figures and diagrams. In the making and breaking of 
contact the elect. current should flow from the mercury to the metal point. 
The make- and-break contacts work better owr a long period if they are 
enclosed in sealed tubes filled with hydrogen. Ewn with this device it 
becomes necessary to renew the mercury surface; this is accomplished 
without interrupting the process by having a side-arm attached to the excess· 
mercury cup. The temp. is regulated by pushing plungers into the mercury 
(cf. Reinhert regulator). Two plungers are used: first a glass rod held in 
place by a rubber tube (this giws a rough adjustment to about U · l c); the 
second a micrometer screw for adjustments to 0 ·02°. The regulator should 
be suspended on ·weak spiral springs to preyent vibrations from interfering 
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with the contacts. The best relay is the "wink tube." This consists of a 
sealed mercury-filled tube containing mercury and a strip of iron, so arranged 
that the iron rests on columns of mercury, which in turn are connected with 
wires sealed into projections of the tube. The break is made by a magnet 
placed over the iron strip. The "wink tube " works best if the mercury 
in it has been dried over P 20 5• The optimum current for the relay is 10-20 
milliamp. It should not exceed 20 milliamp. at 20 v. Heating units and 
other appliances arc also described. 

The Bimetallic Disc Type Thermostat. V. G. Vaughan (Elect. J., 1924, 
21, 532-534).-The principles underlying the construction of bimetallic 
thermostats are briefly discussed, and it is shown that the most suitable com
bination of metals is Monel metal and 42% nickel-steel. Such a combination 
is sensitive up to 600° F. The construction and operation of a disc type 
thermostat, which snaps over from a concave form to a convex when a 
predetermined temp. is reached, is described.-J. C. C. 

A Tiltometer made of Fine Tungsten Wires. Enoch Karrer and A. 
Poritsky (J. Opt. Soc. Amer., 1925, 10, 257-266).-An instrument for 
measuring position with respect to the direction of gravity, consisting 
essentially of 4 fine tungsten wires arranged to form a vVheatsone bridge, 
whose opposite branches are next to one another. The whole is enclosed 
in a lamp bulb filled with inert gas. Two leads are connected to a source of 
power, and two more leads to a galvanometer. ·when the current through 
the wires is sufficient to heat them appreciably, the balance of the bridge is 
very sensitive to their relative positions, owing to the heating effect of the 
gas stream. The device has many possible applications.-C. J. S. 
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VII.--PHYSICAL AXD l\IECHAKICAL TESTING 
OF l\IETALS AND ALLOYS, AND 

RADIOI..iOGY. 

:For keys to abbredations used, see pp. 283 and 293. 

!.-.PHYSICAL AND JIECHANIC~-1.L TESTING. 

The Testing Laboratory of the Conservatoire des Arts et Metiers and its 
Work during 1919 to 1922. Anon. (Rev. gen. Elect., 1923, 13, 1016-1019; 
Eng. Index, 1923, 401).-Gives financial and technical details of its activities, 
including phys. tests, metal, building material, machinery, and chem. tests. 

Some Observations on the Physical Testing of Metals. J.E. l\falam (./. Bham. 
Met. Soc., 1921, 8, 163-182).-A discussion of tensile, hardness, Erichsen, 
and machinability tests as applied to the examination of non-ferrous metals. 
Curves representing large numbers of tests are given to illustrate the effect 
of the thickness 0£ flat test-pieces on the elongation obtained in the tensile 
test. Low elongations were given by thin gauge test-pieces. Forms 0£ 
standard test-pieces are given. The Brinell, Ludwik cone, and 8clcroscope 
tests are described, and the results of other workers on the subject are sum
marized. An improved form of Erichsen machine, designed by H. H. Hayes, 
permits of the measurement of the load simultaneously with that of the depth 
of impression.-R. G. 

Some Aspects of the Mechanical Testing of Materials. R. T. Rolfe (J. 
Bham. Met. Soc., 1922, 8, 385-405).-The paper is in three portions. The 
first portion deals with the Izod test in its relation to the question of brittle
ness in mild steel; and is illustrated by the results of an inwstigation on the 
inconsistent behaviour of mild steel eyebolts. The second portion deals 
with slag inclusions, and the third with the work-harclC'ning of forgings in 
service.-R. G. 

Tentative Definitions of Terms Relating to Methods of Testing (E6-24T). 
Anon. (Amer. Soc. Test. Jlut. Tentatil:e Standards, 1924, 711-716).-These 
definitions are in effect a revision of the definitions of terms appearing 
in the " Standard :\Iethods of .Mechanical Testing of -:\Ietallic ~Iaterials." 
The standard methods, which were last published under the serial designation 
El-18, have accordirn.rh- been withdrawn. The terms defined are: stress, 
strain, stress-strain di~gram, elastic limit, yiC'ld point, tensile strength, 
compressive strength. and modulus of elastirit.•;. 

Modern Machines for the Testing of Metals. H. Drouot (Tech. /llod., 1925, 
17, 65-77).-An illustrated description of sewral well-known testing machines 
for determining the phys. properties of metals.-\\'. A. C. X. 

Tentative Method of Verification of Testing Machines by Means of an Elastic 
Calibration Bar (E4-24T). Anon. (A111er. Soc. Te.•d. J!at. Te11tafil'e Sta11dard8, 
1924, 708-710).-ln this method the testing machine to be wrificd is tested 
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by comparina its load indications with the amount of elastic deformation of a 
calibration b~r, the deformation being measured with a delicate strainometer. 

Gauging Testing Machines. F. G. \Yazau (Amer. Jlachinist (Eur. Edn.), 
192-! 60, 70-72E).-Special devices are described for gauging testing machines. 
The;e are based on the use of the elastic deformations in rigid bodies, the 
chanaes of shape being measured (a) by hydraulic transmission (mercury 
colu~n, hand-operated); (b) by mech. transmission (micrometer dial, 
automatic). The use of the latter in connection with the gauging of hardness, 
universal, and bend testing machines is illustrated and described.-F. J. 

Notes on the Testing of Metal Strip. Leslie Aitchison and Leslie William 
Johnson (J. Iron Steel Inst., 1924, 109, 433-447).-It is pointed out that there 
is a distinct field for new, accurate, and reasonably inexpensive methods of 
testing :d!aterials. In the case of sheet and strip metals it is usually necessary 
to carry out proof stress and bend tests. A machine designed for making a 
180° cold bend test as called for in recent British standard specifications is 
described. In order to avoid kinking and to ensure the test-piece making 
contact with the former, the strip is brought, shortly after the start of the 
bend, against two rollers which are pressed together by springs. These part as 
the specimen is forced between them and press the strip against the former. 
A simple extensometer which is sufficiently accurate for routine proof-test 
determinations is also described, together with a still simpler proof-test 
indicator designed on the lines of a pair of divi.ders.-J. C. C. 

Methods of Determining Physical Properties of Brass. A. A. Baldwin 
(Brass lV orld, 1924, 20, 77-79).-An elementary account of tensile and 
hardness iesting.-W. H.-R. 

Testing High-Tension Impregnated-Paper-Insulated, Lead-Covered Cable. 
Everett S. Lee (J. Amer. Inst. Elect. Eng., 1925, 44, 156-163).-The increase 
in voltage has led to new tests. The measurements described relate mainly 
to dielectrical properties.-C. J. S. 

Apparatus for the Determination of the Magnetic Properties of Short Bars. 
J\I. F . .Fischer (U.S. Bur. Stand. Sci. Paper, No. 458, 1922, 513-526).-This 
paper describes the apparatus and method developed for the magnetic test
ing of single specimens 10 cm. long and 0 · 6 cm. in diam. Some types of 
materials, especially those of pure or experimental composition, are available 
only in small quantities. In the study of correlated properties the work 
of preparation and heat-treatment is minimized if the sample is small. As 
the magnetic properties of small samples are difficult to measure directly, 
a .method was adopted which involves the comparison of the test sample 
with a reference bar whose properties ha \'e been previously determined by 
calibration with several standard bars. The accuracy obtainable with this 
method is <'ntirdy satisfactory, the errors in most cases being less than 5%. 

Abrasion Testing Machine. Anon. (Amer. Jlachinist (Eur. Edn.), 1924, 
60,. 128-129E).-The Amsler testing machine used for determining the 
re.s1st~nce of metals to wear -:resulting from differt'nt kinds of friction met 
~nth 1~1 practice is described and illustrated. The machine may be used for 
mveshga ting the resistance to "·ear of anti-friction metals and the efficiency 
of lubricants.-F. J. 

The Jannin Abrasion Test applied to Anti-Friction Metals. P. Kicolau 
(Ra. JICt., 1924, 21, 34i-355).-Jannin's method for determining the wear 
0~ hard metals and alloys is described. A case-hardened steel spindle 20 mm. 
cham .. ground and polished, is reYolYed at G00-6;")0 r.p.m. Th<' cylindrical 
test-piece is pr<'ssecl against the rev0lving spindle (its axis being at right 
angles to that of the latter) under a load of about 16 kg. Castor-oil drips on 
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to the spindle at the rate of 30 drops per minute. The duration of the test 
is 2 minutes, the groove produced in the test-piece being measured by a 
Brinell microscope. Employing a load of 20 kg., and testing with spindle 
rotating as ·well as stationary, a series of anti-friction metals was tested. 
The resulting groove was produced by plastic flow, and it is concluded that 
the test is not applicable to plastic metals. Formulre and tabulated data 
are included.-F. J. 

Note on the Wearing Tests of P. Nicolau. L. Jannin (Rev .. Met., 1924, 
21, 356-357).-tT. comments upon the conclusions of Nicolau (abstract 
above) from the latter's experiments on the wear of anti-friction metals. 
The difficulty of getting comparable results by using a spindle of highly 
polished steel is pointed out, and the use is recommended of an emery-wheel 
of given grade for preparing the surface of the spindle used in the tests. 
Test-pieces should be in the form of tongues of the metals in the place of 
cylindrical pieces (which latter touch only at one point). The pressure should 
also be reduced from 20 to 10 kg. for the soft metals. In the case of the 
bronzes the surface is worn away in the form of fine particles, but with the 
soft metals a displacement occurs in the direction of rotation. The great 
advantage of highly polished surfaces in practical work is emphasized by the 
experiments of Nicolau.-F. J. 

An Investigation of the Friction between Sliding Surfaces. H. M. Barlow 
(J. Inst. Elect. Eng., 1924, 62, 133-159).-It has often been demonstrated 
that when an electric current is passed across certain sliding contacts 
the friction undergoes a change, in some cases being increased, whilst in 
others a slipping effect is observed. In the present paper are described a 
number of experiments designed to elucidate these processes. The apparatus 
consisted essentially of two concentric fiat rings of the materials to be tested, 
the lower one being rotated by a motor, whilst the upper one was suspended 
by a torsion wire. The torque due to friction at the interface was balanced 
by rotating the torsion head. The coeff. of friction was determined for 
copper, silver, aluminium, nickel, iron, tin, lead, and combinations of these 
with various semi-conductors. The mech. effects were first studied. Speed 
of rotation had no effect. Heat, with metal-metal contacts, had no effect, 
but produced a decrease in friction with semi-conductors. A current was 
then passed through the contact and various effects measured. For metal
metal contacts the application of a steady p.cl. had no effect on the coeff. of 
friction, but merely adds to it a constant amount. As the current was in
creased a max. effect was reached, and further increase produced a reduction 
in friction below the initial value. Once this condition was formed, increasing 
the current from zero decreased the friction. ·when the surfaces were 
moistened, as with mercury, an applied p.d. reduced friction. a.c. and d.c. 
produced the same effects. A theory is elaborated to account for the two 
opposing effects. The increased friction is attributed simply to the increase 
of pressure at. the interface due to the p.d. between the two rings. This is 
confirmed by further experiments on semi-conductors. The slipping effect, 
or reduction of friction, is attributed to an opposing force due to a liquid 
or gaseous film short circuiting the gaps between the plates and lowering the 
p.d., a condition which is produced ·when the original surfaces have been 
destroyed by excessive pressure or high currcnt.-C. J. S. 

Experiments Regarding the Friction of Solid Bodies. G. Sachs (Z. angew . 
. Math., 1924, 4, 1-32).-The frictional properties of various materials, among 
them 70: 30 brass and white metal with 46(~~ lead, 38% tin, 14% antimony, 
and 2 · 5% copper, were thoroughly investigated together with other metals 
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and wood by means of a friction driYe. The first part of the work deals with 
the alterations to the surfaces caused by the friction (wear) and the dependence 
of the frictional force upon the normal force. The alterations to the surface 
are mainly limited to the softer of the two materials in contact with one 
another. ·with brass and iron chips are produced which are the larger and 
more numerous the higher the contact pressure. With white metal a plastic 
movement of the upper surface particles takes place. The force of the friction 
increases with the normal force as a straight line function ; with the normal 
force = 0, however, a final frictional force appears to be present, so that 
the coeff. of friction decreases with increasing loading. The frictional coeff. 
of brass is not obtained clearly, being the greater the higher the previous 
loading had been. The second part of this work deals with the lag of the 
driven disc behind the driving (slip). Th'.s slip increases according to a curve 
which shows a similarity, which may be followed numerically, to the breaking 
load curves of the softer materials. The occurrence of slip is hence thought 
to be connected with elastic and plastic deformations of the particles of the 
material on the contact surface. The friction of solid bodies in the absence 
of liquids raises questions relating to mech. propcrtics.-G. S. 

Tentative Methods of Compression Testing of Metallic Materials (E9-24T). 
Anon. (Amer. Soc. Test .. ~.Mat. Tentative Standards, 1924, 696-700).-These 
methods deal with the form and dimensions. the machining, and the 
testing of compression test-specimens of metallic materials. Such matters 
as methods of taking samples from which to prepare test-specimens are 
treated in the individual specifications for non-ferrous and ferrous metals. 

The Cupping Test on Thin Sheets. R. Guillcry (Rev. .J.11 et., 1924, 21, 
303-311).-A full description is given of the construction and working of new 
cupping-test machines, which produce a circular depression in thin metal 
sheets. In the first machine, which is hydraulic in principle, the indentation 
is produced by a punch with spherical end 10 mm. diam. The disc-shaped 
test-piece 90 mm. diam. is held between 2 horizontal jaws with circular holes 
50 mm. diam. through which the punch is forced upwards into the centre of 
the fixed test-piece, with a gradually increasing pressure, registered on a 
gauge. The first appearance of rupture in the specimen seen from above 
indicates the completion of the test. The second machine is much simpler 
in construction, is used for thinner sheetfl, and is worked by hand. The ball 
point has a diam. of 1 to 2 mm., its pressure being measured by a spring 
balance. The test has been used for some time in France, and has been 
standardized in Germany. Drawings of the machines are giYen, and the 
results of tests plottcd.-F. J. 

The Cupping Test for Thin Sheets. P. Breuil (Rev . .)]Jet., 1924, 21, 368-
370).-B. comments upon the cupping test described by Guillery (abstract 
above), and claims priority in the application of this test to thin sheets. It 
is also pointed out that a machine similar to that devised by Guillery was 
advertised in America in 1919. Features and improYerncnts in B.'s own 
machine are described.-.F. J. 

The Cupping Test fer Thin Sheet Metal. R. Guillery (Ra. JI et., 1924, 
21, 4D6).-A reply to P. Breuil (abstract abon) admitting ignorance of 
Breuil's work. Claims for the G. machine rapidity and precision, ease of 
operation with a max. of useful information and suitability for workshop 
use rather than for the laboratory. Attention is directed to points of difference 
between the G. machine and the one advertised in America.-F. J. 

Practical Examples of a Theorem of Hencky's Regarding Plastic Equili
brium. L. Prandtl (Z. angeu-. Jlath., 1923, 3, 401-406).-The form of the 
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permanently deformed areas produced by the indentation of stamps of various 
types (ball) in a body are sketched, together with that produced by com
pressions of small magnitudes.-G. S. 

A Valve Method of Detecting Minute Slipping in Metals. Cecil Handford 
(Phil . .Jlag., 1924, [vi.], 47, 896-907).-A condenser is formed of the test
piece and a polished plane surface of metal separated by a sheet of mica. 
This condenser is included in an oscillatory thermionic valve circuit, and any 
distortion of the surface of the test-piece is detected by change of frequency 
of the beat-note produced by this circuit, and a similar oscillatory circuit of 
slightly lower frequency. The device enables distortion of the face by an 
amount of the order of 65 A. units to be detected. In the case of 70: 30 
brass and annealed 80: 20 cupro-nickel, slip was sharply indicated when 
the applied stress was about 2·4 tons per sq. in. Similarly 'vith a 0·25% 
carbon open-hearth steel the sharp incidence of slip was indicated at l 4 · 2 
tons per sq. in. Annealed copper showed faint slip at 0·1-0· 4 ton per sq. in., 
which continued until a stress between 3 and 4 tons per sq. in. was applied. 
Bet,veen these limits the faint slip was discontinuous, increasing abruptly 
at two stresses between l · 2 and 2 · 0 tons per sq. in. \\'ith annealed nickel, 
faint slip began at 0 · 6 ton per sq. in., and a definite yield at 6 tons per sq. in. 
A discontinuity in the slip occurred at about 3 tons per sq. in.-J. S. G. T. 

Concerning Slip and Fracture Phenomena. Joseph Scholl (Z. V. d. I., 
1925, 69, 406-416).-This extract from a doctorate thesis considers the for
mation of slip cones in compression, and tension tests. The work was largely 
upon steel specimens, but S. tested 22 materials in tension, plain compression, 
and in double cone compression, some of v>hich results are here tabulated. 
It was found that the angle of slip varied slightly with different materials, 
but it was impossible to relate the angle observed to any of the known mech. 
properties. The simplified Marsch theory was found unreliable with brittle 
materials. S. concludes that test-piece length is without influence on the 
breaking load unless the pyramids, based on the grips, touch one another ; 
and without influence on the elongation, if the alteration in length be measured 
on a length between the cone points. Secondly, he concludes that the ordinary 
compression test-piece gives higher strength and lower plasticity than would 
a long pillar. Finally, the double cone strength appears valuable as a means 
of judging the resistance to pressure of the softer metals.-T. H. T. 

On Planes of Slip which Form in the Loading of Solid Bodies. A. Kadai 
(Z. tech. Physik, 1924, 5, 369-378).-The occurrence of planes of shear in 
metals and cn·stalline bodies is described verv fullv, with the aid of numerous 
illustrations. ' Some illustrations are given ~£ thd alterations in the form of 
zinc and copper cylinders on the impress of a stamp.-G. S. 

The Commencement of Flow in a Torsion Rod. A. ~adai (Z. 1111gc11•• 

Jfatli., 1923. 3, 442-454).-~.\. mathematical treatrnrnt of the problem of 
torsion in a body undergoing plastic defornwtiom;, and abo of stress balance 
produced by plastic deformations near to a hole in the material. ::-lip line 
systems may be recognized on marble bodies and npon etched mild steel 
specimens.-G. ~. 

Some Cases of Static Equilibrium in Plastic Bodies. Heinrich Hencky 
(Z. a11ge1c. Jlath., 192:), 3, 241).-_-\ mathematical inYc:,;tig:ation of a material's 
resistance to plastic deformations of small nrngnitude. treating incidentally 
the indentation of a rigid stamp and of a hard ball.-G. ~. 

Optical Investigation of the State of Stress in Machine Parts with Sharp 
and Rounded Corners. "'alter Birnbaum (Z. tcch. Physik, ln24, 5, 142-1'19). 
-By means of a polarized light apparatus the stresses occurring in celluloid 
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models of machine parts were determined. The loading of turbine blades 
b\- centrifugal force was 1eplaced by a tensile force acting from a grip at the 
uiJper end of the blade. In sharp corners permanent deformation and 
residual stresses arc produced even ""after slight loading.-G. 8. 

The Photo-Elastic Method for the Determination of Causes of Failure of Metal 
Structures. Paul Heymans, G. R. Brophy, and A. L. Kimball, jun. (Trans. 
Amer. Soc. Steel Treat., 1924, 6, 505-514).-This paper embodies some 
of the results obtained by the authors through the scientific study of the 
stresses set up in metal structures, resulting from design and method of 
installation or assembly. This investigation applies specifically to the study 
of pinion gears. A brief description and discussion of the photo-elastic method 
of stress analysis is incorporated with reference to previous work done by 
thC' authors. Through the use of polarized light and transparent replicas 
of the gears under investigation, it has been shown that a gear pinion is weaker 
than a plain circular ring whose outside diameter is equal to the root diameter 
of the tooth. It has been shown alsb that the highest concentration of stress, 
when the pinion is put under uniform radial pressure, is beneath the centre 
of the t'.)oth-that is, the greatest stress concentration is at the point of the 
heaviest section of the metal, rather than in the thinnest section between the 
teeth. As a result of the photo-elastic method of analysis, predictions as to 
the form of failures wNe made and then substantiated by actual tests with 
steel gears. 

Design of Specimens for Short-Time "Fatigue" Tests. L. B. Tuckerman 
and C. S. Aitehison (U.S. Bur. Stand. Tech. Paper No. 275, 1924, 47-55). 
-This paper discusses the controlling factors in the design of short-time 
''fatigue" test specimens, which differ from those of the endurance-run 
type of fatigue test. In endurance runs it is necessary to secure failure at 
a place where the stresses are determinate and calculable. In short-time 
''fatigue" tests failure is not desired. It is possible, then, to design the 
short-time "fatigue" specimen with max. stresses uniform over a large 
portion of the material, thus securing greater sensibility. This should be 
the controlling factor in the design of these specimens. Specimen shapes 
arc shown suitablf' for different types of short-time" fatigue" tests. Because 
of the simple specinwn shape the Sondericker type of machine is considered 
best suited for thC's<' tests. 

Fatigue Strength with High-Frequency Loadings. ,V, Hort (Z. tech. 
Physik, 1924, 5, 4:13-436).-Such high loadings were produced by resonance 
vibrations in turbine blades as to cause fatigue failure. The fatigue effect 
may be observed b,v acoustical means, as it causes irregular notes and a lower
ing of the pitch of tlw notes. From the sparsely communicated numerical 
results it is assmncd that with the alternation num hers used, a bout 500 in 
the sC'cond, the fatigue strC'ngth lies about 20°/0 IO\Hll' than with the usual 
alternation numbers of 50 to 100 in the second.-U. R. 

Fatigue Strength with High-Frequency Loadings. \V. Hort (Jlaschi11e11-
oa11, 1924. 3, 103S-1040).--Cf. Z. tech. Physik, mu, 5, 433--436 (abstract 
abovc).-G. S. 

Elastic and Fatigue Limits in Metals. B. Parker Haigh (J. Bham. Met. 
Soc., 1922, 8, 41:! 422).-The position of th<' fatigue test in relation to 
simple "proving" tests and more complex research tests is discussed. The 
manner in which the tensile test i"l used as a basis of engineering design, the 
ways in which a metal can fail under fluctuating stress, and the measurement 
of the fatigue limit are described, and the paper is concluded with a brief 
discussion of the thcrmo-dynamical theory of strain.-R. G. 
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When Metals get Tired. ·w. Rosenhain (('onquest, 1924, 6, 15-20).-A 
popular illustrated article. Several fatigue endurance testing machines are 
described, and the modern view of the cause of failure by fatigue is briefly 
outlined.-J. C. C. ,. 

Photo-Elasticity. E. G. Coker (.J. Fran/din Inst., 1925, 199, 289-332).
Photo-elasticity is the exhibition of doubly refractive properties by trans
parent bodies when they are stressed. Its possible application to engineering 
science in the determination of stresses by means of transparent models has 
b:~en neglected till recently, owing to distrust of the applicability of the 
results. In this address a large number of examples are very fully described, 
both for simple cases where the results are shown to be in agreement with 
calculated values, and for more complicated arrangements where mathe
matical calculation is practically impossible. The examples giwn include 
stresses in piston rings, dovetail joints for turbine blades, and pins or rivets 
in plates. The models used were made of glass and nitrocellulose.-C. J. S. 

Measuring Metal's Resistance to Shock. R. G. Waltenberg (Chem,. .Met. 
Eng., 1924, 31, 657).-A published account from the U.S. Bureau of Standards 
of a study of impact tests on l\fonel metal and of new methods of obtaining 
figures indicative of the toughness of metal tested.-F. J. 

Izod Impact Specimen Gauge. Anon. (Amer . .Machinist (Eur. Edn.), 1924, 
61, 861).-An illustrated description of an instrument for comparing the 
depth of notch in Izod impact specimens with that of an accurate standard. 

-F.J. 
A New Method of Interpreting Notclied-Bar Impact Test Results. Max 

Moser (Trans. Amer. Soc. Steel Treating, 1925, 7, 297-320).-1\L describes 
researches and methods of interpreting notched-bar impact test results. In 
this work, not only the area of the cross-section at the notch is used in 
computing the results of the impact of the pendulum, but also a considerable 
volume of metal surrounding the notch. This affected volume absorbs a 
certain portion of the impact energy. Illustrations showing the effect of 
the impact on the area surrounding the notch are presented, and tables and 
curves discussing this problem are included. A thorough discussion of the 
significa nee of the results obtained is given. 

New Way to Reduce the Notch Effect. H. Kandler (Z. tech. Physik, 
1924, 5, 151-154).-Etching of notched specimens causes an increase in 
fatigue strength, due to the rounding of the bottom of the notch. [Note: 
Recent work in Great Britain confirms the fact observed, but makes the 
cause alleged wry questionable.-ED.] The number of impacts withstood, by 
simply turned and also ·with polished specimens of steel with round notches, 
is increased by about 40 or 2i% by etching with dilute acids. Polished bars 
withstand 22% more blows than unpolished. With sharply notched 
specimens long etehing with concentrated acids increases the repeated 
impact value up to 116°~. Etched rods also appear to give more uniform 
results than unetchecl.-G. S. 

Tentative Methods of Tension Testing of Metallic Materials ( E8-24T). 
Anon. (Amer. Sor. Test. J!at. Tentatfre Standards. 1924, 683-695).-Thesc 
methods deal with the form and dimensions. the machining. and the testing 
of tension test-specimens of mf'tallic materials. Sue h matters as met hods 
of taking samples from which to prepare test-specimem1 are treated in the 
individual specifications for non-ferrous and ferrous metals. 

Contribution to the Plane Theory of Elasticity. Karl Wolf (Z. tech. 
Physik. 1922, 3, 160~16G).-The rnriation from the plane state of stress, 
causPd by an elliptical hole in a slwPt tested by simple bending, i(shown. 
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Assuming that the middle of the hole is in the neutral axis of the test-piece, 
the stress components are expressed by elliptic co-ordinates. The greatest 
stress arises at the ends of the diam. of the hole at right angles to the length 
of the specimen. Two cases are considered: (1) where the major axis of the 
hole is parallel, and (2) where it is at right angles, to the longitudinal axis 

of the test-piece. The greatest stress is proportional to a 1 (1 + a 1
), in which 

a2 
a1 and a 2 represent the two radii, a2 being that parallel to the length of the 
specimen. A circular hole and a gap may be regarded as a special case of 
the elliptical hole.-G. S. 

Applicability of the Theory of Elasticity to Plastic Deformation from the 
State of Equilibrium. E. Hungerer and J. Koenigsberger• (Z. Physik, 1925, 
31, 903-913).-It is shown, theoretically and practically, that the geo
metrical form of a slightly strained plastic body agrees \dth that calculated 
from the classical theory of elasticity, applied as in the case of a perfectly 
elastic material. The experimental verification extends, amongst other 
substances, to copper, brass, and iron.-J. S. G. T. 

Regarding the Question of Elasticity. J. Czochralski ( Z. .1vl etallkunde, 
1924, 16, 458-461).-A presentation of the current views upon the value of 
the elastic limit as a basis for constructor's calculations. Careful measure
ments have been made of the deformation in service of locomotive parts. 
The results have shown surprisingly large deformations, so that on certain 
important parts the dimensional change could even be observed by means 
of a common mm. scale. It appears as though there is no material of 
construction which does not undergo these lasting changes of shape, and 
constructors must investigate this property of their materials; they will first 
have to devise measuring apparatus suitable for such study of the deforma
tion of finished constructions or parts. After learning the properties required 
in this respect, the testing of materials man will be expected to supply 
materials of the required grades of deformability.-T. H. T. 

Magnetic Determination of the Elastic State. A. V. de Forest (Tranll. 
Amer. Soc. Steel Treating, 1924, 6, 653-668).-The relations between stress 
and certain magnetic properties are discussed, and a method of alternating 
current measurements is described which gives a critical determination of 
the elastic limit. The relation between elastic and fatigue properties is 
illustrated by means of the Jenkin model, and the magnetic results interpreted 
from that point of view. 

The Static and Dynamic Limits of Elasticity in the Testing of Materials 
and in Construction. G. ·welter (Z. r. d. I., 1924, 68, 9-11).-Examples 
arc> citc>d, from testing and constructional practice, to show the nPed for 
rdorming our technique in regard to the testing of materials. In order to 
kt:'ep up with the demands of modern machint:' construction, it is necessary 
for us to ascertain experimentally the true static, and, above all, the true 
dynamic, elastic limits of all materials of construction. In this manner 
one will bridge the big gap which has long existed between testing and con
Rtruction, and thus make possible more suitable, reliable, and economical 
buildings, rnachineR, and apparatus. 'Yhen the total work absorbed in 
fracturing any two materials is the same, the material posst:'ssing the highe1 
t:'lastic limit is far superior for most purposes.-T. H. T. 

Hardening of the Material in the Flow Cone. '"· Kuntze (JI itt. Jlaterial., 
1924, 42, 31-32).-Ht:'pt:'atcd elongation of a tensile test-bar until just before 
fracture and turning d0\n1 t:'ach tinw to tht:' thickness of tlw smallest cross
St:'ction efft:'cts a piling-up of material which is more elongated than is 
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otherwise possible in tensile testing. The stress in such bars reaches, without 
doubt, 1·3 times the amount of the stress, taken on the actually available 
cross-section on reaching the ultimate strength of the usual tensile bar.-G. S. 

Stress Distribution in the Cone of Flow. -- Stamer and "\V. K untze 
(J.vlitt .. Material., 1924, 42, 30-31).-Certain considerations regarding the 
stress relationships in the "flow cone" of tensile test-bars.-G. S. 

Determination of the Alteration in Length of Wires Stressed in Tension by 
the "Bending Rolls Test." H. Sieglerschmi<lt (Z. tech. Physik, 1924, 5, 
79-83).-A loaded wire moYed over two rolls elongates even with quite 
small stresses. Fracture only takes place after much greater elongation 
than in the simple tensile test, since on account of the method of loading all 
parts of the wire are f:itrcssccl up to the limit of deformability. In the ordinary 
tensile test this is, on the other hand, only so at the point of necking. Thus, 
with copper elongations up to 150% were measured. The smaller the diam. 
of the rolls in proportion to the cross-section of the wire, the greater is the 
elongation through a single rolling-off operation. The higher the load the 
smaller the elongation at fracture. An account is given of a new apparatus 
to be used in the continuation of these experiments.-G. S. 

Permanent Deformation of Wire Broken on Wire Tension Test Machines. 
J. Seigle (Rev. l'Ind. min., Nemofres, 1923, Feb. 1, 65-74; J. Iron Steel 
Inst., 1923, 107, 698).-Describes a series of experiments on the fracture 
testing of wire. \Vire breaks in tension, not because it cannot theoretically 
adjust itself almost indefinitely to the tensile stress, but because the elonga
tion does not in practice conform to the tensional demand, but, owing to 
heterogeneity of structure or lack of geometrical symmetry, it breaks before 
the true elongational capacity is reached. By gradually applied stresses 
astonishingly high results can be obtained, and these are illustrated in a 
series of stress-strain diagrams. 

Work-Hardening and Tensile Strength. A Contribution to the Mechanics 
of the Tensile Testing of Plastic Metals. Friedrich Korber (Mitt. K.-W. Inst. 
Eisenforschung, 1922, 3, [2], 1-15).-The work contains a mathematical treat
ment of the tensile test as well as an expansion of the Tammann theory of 
the hardening by cold-work. If in a tensile test one observes the load upon the 
momentarily smallest cross-section (true load) and plots it in relation to the 
reduction in cross-section, the curve with copper and steels is partly a straight 
line at higher elongations. With small deformations the curve is sharply bent. 
\nth some materials near to the fracture an upward bend can be found. The 
straight line part begins shortly before reaching the ultimate tensile strength 
at which the localized necking begins. From the straight line course of this 
cun'e it may be seen that the true necking stress is mathematically half as 
great as the value obtained by prolonging the straight line> to the Yertical 
through cross-section = 0 (reduction in cross-section = 100). The break
ing load thus calculable agree>s with that observed to within a Yariation 
of 0-2~~· \Yith a running machine the straight lines are somewhat stee>per 
and show sharpe>r bending in the latter portion than do the curYes obtained 
with stationary machine>s. \York-hardening during tensile testing up to the 
be>ginning of the local necking is explained, according to Tammann, in that 
those crystallite's first sufkr permane>nt deformation whose slip-planes are 
approximately at an angle> of 45° to the axis of pull than those less favour
ably situated, and so on. ..\.fter the commencement of necking a gradually 
increasing similar orientation of the crystallites takes place, in which the 
slip surfaces must so place themseh-es that the shear stresses in them permit 
the carrying of the increased forces.-G. S. 
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Comparative Static and Dynamic Tensile Tests. Friedrich Korber and 
Rudolf H. 8ack (Jlitt. K.-W. Inst. Eisenforschung, 1922, 4, 11-30).-A new 
grip for shock-tensile tests is described and results of experiments on steel are 
communicated. Rods of proportional dimensions obey the law of similarity, 
i.e. elongation o/0 , reduction in area%, breaking load per unit of sectional area, 
and the impact ·work deduced from the volume are the same.-G. S. 

Regarding the Stress Distribution in Twisted Bars on Partially Exceeding 
the Elastic Limit. E. Trefftz (Z. angew. Math., 1925, 5, 64-73).-The stress 
distribution and the plastic area after the occurrence of plastic deformation 
are calculated for an angle iron stressed in torsion and for a body, in which 
there is a circular hole, stressed in pure compression. The calculation is 
based on the assumption that plastic deformations occur after passing a 
limiting shear stress and that no work-hardening takes place.-G. S. 

The Meaning of Elastic Limit, Elongation, and Notch Toughness for the 
Constructor. P. Ludwig (Z. ~Metallkunde, 1924, 16, 207-212).-An account 
of a lecture, containing 27 footnotes and references, in which the value of 
the usual methods of strength testing is discussed in the light of the available 
literature and of L. 's own experimental work. The insufficiency of only 
testing by tension is emphasized, elastic limit measurements are uncertain, 
and the suitability of combining the tensile test with the notched-bar shock 
test is indicated. The real cohesion of ductile materials cannot be measured 
on account of work-hardening effects.-T. H. T. 

The Meaning of the Elastic Limit, Elongation, and Notch Toughness for 
the Constructor. P. Ludwik (Maschinenbau, 1924, 3, 1093-1094).-A short 
abstract of work published in Z. Metallkunde, 1924, 16, 207-212 (abstract 
above).-G. S. 

Further Contribution to the Dynamic Measurement of Elasticity in Metals 
and Alloys. G. \Velter (Z .. Metallkunde, 1924, 16, 213-220).-Further work, 
upon the lines reported earlier in the year (J., 1924, 31, 490), has now 
been carried out and the elastic limit has been determined in numerous 
bending and tensile shock tests. A new process is described for the deter
mination of the shock-tension-elasticity. The tensile test-piece is fitted 
·with a special type of mirror extensometer, ~nabling one to read to 0 ·001 mm., 
so that the dynamic elasticity has been determined with fair accuracy. The 
individual values obtained give curves from which the beginning of permanent 
elongation may be plainly seen. Elongation measurements by means of 
a dial micrometer (0 ·01 mm. accuracy) show considerable errors in measuring 
the dynamic elasticity, ordinary elongation measurements being still more 
inaccurate. The accurate experiments have permitted a farther insight 
into the behaviour of dynamically loaded materials at their elastic limit. 
Theoretically speed of loading should not alter the true elastic range. In 
practice the dynamic elastic limit was found to be higher than that found 
statically. This would be due in part to inertia effects in the measuring 
apparatus attached to the test-piece. Experimental values were found, 
for the work of deformation at the elastic limit, which could be placed in no 
direct relation to the static elastic limit. The limits found were many times 
higher, but by altering the apparatus to measure very small shocks these 
values have been determined with greater accuracy. A further publication 
dealing with these later experiments is promised. The influence of varying 
the size of the falling weight has also been investigated. Load-extension 
curves are reproduced for both static and dynamic tests upon pure aluminium, 
copper, a dnralmnin type of aluminium alloy, brass and soft iron. Tabular 
data and photographs of the apparatus are included.-T. H. T. 

VOL. XXXIII. 2 G 
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Elasticity and the Constructor. ( Z. JI etallku nde, 1924, 16, 484-489).-A long 
report of a discussion consequent upon the reading of papers by Ludwig and 
\Velter at the Haupfrersammlung der Deutschen Gesellschaft for ::\Ietallkunde 
(abstracts above). In conclusion, \V. stated that there was no apparent 
reason why the static and dynamic elastic limits should not be determined in 
a manner of value to the constructor. The following took part in the dis
cussion: :'.\Iemmlcr, \Velter, Ludwig, Stockmeyer, Czochralski, Michelsohn, 
Mailander, Griineisen, Schmidt, Schiebold, and Korber.-T. H. T. 

On the Analysis of the Tensile Test. G. Sachs (Jlitt. ~llaterial., 1924, 
42, 28-30).-A number of peculiar phenomena in the tensile test become 
comprehensible through the stress-strain diagram, as, for example, repetition 
and smoothing out of necking places. Premature neckings arc formed by 
local cross-sectional weaknesses, and cause great loss of elon,irntion, which 
ma.v be calculated from the tension-test curve in good agreement with ex
perience. The influence of speed and other factors causes a little difference, 
in mild steel, copper, and aluminium, between reaching the highest load, 
beginning of necking, and end of uniform elongation.-G. ~. 

Influence of the Location of Test-Pieces upon the Results of Tensile Tests. 
Anon. (Mitt ... Material .. 1924, 41, 86).-In a Rilnrnin ingot tests from the 
interior of the ingot have only about i of the notch toughness of tests 
from the outer layers (with the exception of the head). The middle of the 
ingot is considerably larger grained than the outside.-G. S. 

Premature Necking. \V. Kuntze (J.lf itt. "Material., 1924, 42, 25-28).
Brief report of some observations on tensile test-pieces in which necking 
occurred during the first, so-called uniform, part of the elongation. The 
necking either smoothed out again before the breaking load was reached or 
formed the final flow cone.-G. S. 

Dividing Machine. \V. Kuntze (Mitt. "Material., 1923, 41, 78-79).-A 
simple apparatus is described by means of which dividing lines may be 
scratched upon tensile test-specimens of any desired dimensions.-G. S. 

Calibration of Tensile Testing ·Machines. P. Xicolau (Rev. Met., 1924, 
21, 342-346).-The general method of testing the accuracy of machines as 
used in the factory is described. Twelve hars of carefullv selected uniform 
metal are divided- into 3 sets of 4. One set is tested on the machine to be 
calibrated, another set on a standard machin('. If the 2 sets of results are 
not concordant, the third set is used for correcting the machine. A modifica
tion of the above method is described in which the conditions are similar 
to those adopted by Charpy and Grenet and result in greater simplicity and 
less expense than the general method. Formul::e and tabulated data are 
included.-F. J. 

An Extensometer Amplifier. ~. Ii. \"\'illiams (./. Opt. Soc . . ~ 111er., 1923, 
7, 1011-1013).-B.'· means of a combination of optical and mechanical levers 
an apparatus has been constructed b.\· means of which change of length can 
be measured of 3 ',, tlw waYe-length of sodium light. This is superior to the 
measurements made by an interferometer. ,,-here tlw accuracy in the general 
way is ,\, that of the wave-length of sodium light. \V. shows that piers 
floated on sand and built free from the floor brin,!..( out much more annoying 
disturbances to dPlicatP apparatus than do the hPaYy outsidP bearing walls 
of a large builcling.-.J. F. S. 

Definitions of Hardness. Clarence A. Beckett (Jlachi11ery (.Y. r. ). 1924, 
30, ti0:~-506).-.\ number of definitions of hardness taken from works and 
papers of leading workers is giYen. together with a brief review of the various 
nwthods which lrnn' been employed for measuring: this propert.\»-J. C. C. 
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Hardness Numbers and their Relation. H. P. Hollnagel (Iron Age, 1924, 
114. 1404-1406).-~.\ highly theoretical paper on the meaning of true hard
ness and the means whereby it may be elucidated and determined. 

-"'· A. C. K. 
Hardness Numbers and their Relation. H. P. Hollnagel (Iron Age, 1925, 

115, 770-773).-A definition of hardness is proposed-" the cohesive resist
ance to deformation "-and dimensionally considered this is the work of 
stress per unit volume per unit strain expended. Only an average hard
ness can be referred to, as true hardness defined in terms of the atom can have 
littlP significance in metals as they are used in practice. It is conceivable 
that the various groupings which are possible in space lattices will cause 
differences in hardness in two directions at right angles. It is argued that 
the entire area between the stress-strain curve and the strain axis is character
istic of the w-ork done in stressing the material to the ultimate limit, which 
varies with the physical properties of the material. It follows that solid 
substances have a particular property characterized by the work done on 
them per unit strain for the applied stress, and values can be obtained which 
arc characteristic of the stress history of the material. These values are 
the average hardnesses of the material. The hardness as measured by any 
device in which the ultimate limit is arrived at for a portion of the material 
will be made up of two parts, one the average surface hardness, the other 
the hardness due to cold work.-\V. A. C. K. 

Concerning in Metals the Dependence on Temperature of the Hardness, 
which is defined as Specific Work of Deformation. F. Sauerwald and K. 
Knehans (Z. anorg. Chem., 1924, 140, 227-242).--An apparatus is described 
for determining an impact ball hardness which permits investigations without 
losses of work worth mentioning, up to 1300° C. Experimental results are 
reported for copper, aluminium, antimony, tin, lead, magnesium, zinc, nickel, 
and iron. With the four first-named metals the impact hardness decreases 
linearly with increasing temp. The curves of the rebound heights show a 
zone of temp. where the rebound remains constant, lvhich lies at higher 
temps. the higher the m.p. of the metal: The curves for iron, nickel, mag
nesium, and zinc contain irregularities. A final impact hardness was found 
in each case at the m.p. The straight line decrease of the impact hardness 
with increase in temp. is regarded as a law for pure materials. Deviations from 
this law may be due to transformations or impurities. Some of the theoretical 
conclusions drawn from the experiments appear insufficiently founded or 
faulty, e.g. the conclusion that metals possPss a final hardness at the m.p. 
In testing the hardness of copper, recrystallization in the deformed metal 
below the indentation only takes place above 700° C.-G. S. 

Dynamic Hardness Testing by the Differential Method. Friedrich Korber 
and Ivar Bull Simonsen (.Mitt. K.-Tr. Inst. Ei.o.enforschung, 1922, 4, 61-66).-
0n the basis of the authors' own experimental results an approximation 
formula is given for calculating hardness in the differential process, which 
holds good up to a variation of 50 Brinell units above the standard. In 
the differential process a ball indentation is produced simultaneously, by 
means of a blow, upon the piece to be tested and upon a standard specimen. 

-G. S. 
On the Indentation Hardness of Metals. Kotara Honda and Kinnoske 

Takahasi (J. Iron Steel Inst., 1924, 109, 323-333).-It is shown that the 
Brinell number obtained for anv metal increases with the load. Also, the 
reco,~ery of the impression afte~ the load is removed may be consider~ble, 
especially in the case of hard metals. This leads to high results. The authors 
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therefore consider that hardness is hest defined by the work req uircd to 
produce unit volume of impression. This hardness was determined for 
several metals with the aid of a Brinell machine fitted with a depth indicator 
for measuring the depth of the impression while the load was still applied. 
The "initial hardness" H 0 and the hardness for any load H are then given by 

k k(3 + 2ah). 
Ho= 271"D• and H = 7r(3D - 2h)' 

where D is the diam. of the ball, h the depth of the impression, and k and a 
are constants depending respectively on the elastic and permanent deforma
tions of the metal.-J. C. C. 

The Ball Indentation Hardness Test. Samuel L. Hoyt (Trans. Amer. Soc. 
Steel Treating, 1924, 6, 396-420).-Eugen Meyer first published the results 
of his extensive investigation of Brinell's ball indentation test in 1908. In 
this he showed that the hardness of a metal cannot truly he represented by 
one figure, or, to express it in another way, the resistance to penetration 
varies with the degree of penetration of the ball. This variation can be 
taken into account by the relationship P = adn, where P is the load in kg. 
and dis the diam. of the impression, and a and n are constants of the material 
under test. By this token we can compare two metals for penetration hard
ness only when we know either the whole course of the hardness curve or the 
material constants a and n. The two metals can then be compared either 
at constant load or at constant diam. of impression, for any degree of loading, 
by using the true mean pressure, Pm. It is equal to 

p 
;T:i 

4 

The inadequacy and inaccuracy of Brinell's hardness number were also shown. 
In the present paper Meyer's analysis is discussed somewhat at length in 
order to throw light on our present methods of hardness testing. 

Hardness Testing by the Falling Ball Test. Fritz \Vtist and Peter Barden
heuer (Mitt. K.-W. Inst. Eisenforschung, 1920, 1, 1-30).-A new dynamic 
hardness testing apparatus is described, and the laws governing impact hard
ness, especially in its relation to Brinell hardness and tensile strength, are 
examined. The apparatus consists of a ball loaded with a weight. ·with 
constant weight the work done by falling is found to be proportional to the 
volume of the indentation and to the fourth power of the diam. ·with small 
falling weights the impact hardness deviates to higher values. ""With a large 
ball a greater impact hardness is obtained than with a small ball, owing to 
higher rebounds. The relation of impact hardness to Brinell hardness lies 
between l · 5-2 · 0: 1, averaging l · 79: 1 ; the relation of tensile strength to 
impact hardness is as 0 · 18-0 · 20 : 1, averaging 0 · 193 : 1. Very full ref er
ence to previous work on dynamic hardness testing is given.-G. S. 

Tentative Methods of Brinell Hardness Testing of Metallic Materials 
(El0-24T). ~\non. (Amer. Soc. Test .. Mat. Tentatire Standards, 1924, 701-
707).-These methods are in effect a revision of the ":\Iethods of Brinell 
Hardness Tests of the Standard Methods of Mechanical Testing of Metallic 
Materials." These standard methods, which were last published under the 
serial designation El-18, have accordingly been withdra'\Yn. 

Experiments on the Brinell-Tensile Relationship. A. L. Korbury and 
T. Samuel (J. Iron Steel Inst .. 1924. 109, 47!1-4~!1).-The Brincll hardness 
numhers of a variety of metals were Jetermiued. and the re::'ults plotted 
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according to l\Ieyer's formula, L =a. d11 • From the curves the values of 
Lu!t. (load required to make a 10-mm. impression) were determined and these 
values plotted against ultimate stresses. It was thought that the values 
of a and n RO determined would, when compared with the tensile properties, 
throw light on those cases which do not fall in line with the general Brinell
tensile relationship. Ko positive results were obtained, however, neither 
did a comparison of Brinell and Scleroscope numbers assist in accounting for 
the deviations.-J. C. C. 

Talks on Testing. 1.-Brinell Hardness and Machinability. H. C. De\vs 
(Machinery (Land.), 1925, 25, 459).-It is emphasized that the Brinell 
hardness of a metal cannot be taken as a measure of its machinability.-J. C. C. 

A Brinell Machine Attachment for Use with Small Specimens. E. D. 
Campbell (J. Iron Steel Inst., 1922, 106, 193-200).-Since, to ensure accuracy, 
the width of a Brinell specimen should be at least twice, and the thickness 
at least equal to the diam. of the ball, it is necessary to use a small ball when 
testing small specimens, and a lighter load. The addition to a standard 
Alpha machine of a light balance for this purpose is described. A 2-mm. 
ball is substituted for the standard 10-mm. ball, and the load is so adjusted 
that the impression, when viewed through a Brinell microscope fitted with 
a 16-mm. objective, appears the same size as that obtained under standard 
conditions \vhen viewed through the usual 48-mm. objective. The use of 
a 5-mm. ball with a greater load is also described, the impression in this case 
being viewed through a 32-mm. objective. It is suggested that this arrange
ment is suitable for testing soft metals in place of the usual 10-mm. ball and 
.500-kg. load. Although originally designed for work on steels (some par
ticulars of which \Vork are included in the paper), this attachment should 
prove of special value in the testing of non-ferrous metals.-J. C. C. 

Simplifying the Reading of Small Brinell Impressions. Anon. (Machinery 
(Land.), 1924, 25, 310).-When testing hard materials, it is recommended 
that the ball of the Brinell machine be lightly etched in a 2o/0 solution of 
nitric acid in methylated spirit. The impressions obtained with such an 
etched ball are slightly frosted in appearance, and are thus sharply defined 
at the edges.-J. C. C. 

Improved Scleroscopic Equipment. Anon. (Iron Age, 1924, 114, 992).
A description of the Sico automatic actuator which eliminates the use of the 
usual rubber bulb and hand pressure, and is said to relieve the operator 
from fatigue in continuous testing. It is an electric-pneumatic device. An 
improved tilting base and ciamping swinging arm to accommodate large 
work are also described.-"\V. A. C. N. 

Increasing the Speed of the Scleroscope. Ronald L. Jones (Amer . 
. Machinist (Eur. Edn.), 1924, 61, 783).-Illustrated description of a device 
by means of which the squeezing of the scleroscope bulb can be effected 
by a movement of the operator's foot.-F. J. 

Develop Motor Actuator for Scleroscope. Anon. (Foundry, 1924, 52, 874). 
-An actuator, consisting of an electric motor, tube and control-valve for 
the automatic use of the scleroscope, is described and illustrated.-F. J. 

Improved Tilting Base and Clamping Swing Arm Scleroscope Set. Anon. 
(Brass World, 1924, 20, 363).-A non-portable model of the Shore scleroscope 
is described. The instrument is held by a swing arm attached to a post at 
the side of a heavy tilting table which can be set at any angle. The centre 
of the table is removable for use with specimens with projecting pieces, and 
the model enables larger work to be undertaken than with the usual portable 
set.-\V. H.-R. 
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Sico Automatic Actuator (Electromagnetic). Anon. (Brass World, 1924, 
20, 363).-A machine is described for automatically drawing up and releasing 
the hammer of the Shore scleroscope in order to do away with the continual 
hand manipulation of the rubber bulb. The machine can be set either so 
as to release and withdraw the hammer at regular intervals, or only to do 
so when a trigger is pressed.-,V. H.-R. 

The Rockwell Hardness Tester. Anon. (Jfachinery (Land.), 1923, 21, 534-
535).-A description of the construction and use of the Rockwell hardness 
testing machine. (CJ. this J., 1922, 27, 448.)-J. C. C. 

Investigations on the Herbert Pendulum Hardness Tester. Carl Benedicks 
and Vilhelm Christiansen (J. Iron Steel Inst., 1924, 110, 219-238).-Some
what detailed investigations into the construction and use of the Herbert 
pendulum hardness tester lend support to the claims of the inventor, and 
lead to the conclusion that the instrument is a valuable addition to the test
ing laboratory. It is established that the motion of the ball is purely a rolling 
one. The shortening of the time of oscillation ("time test") depends on 
the effective curvature and thus on the depth of the impression in the metal, 
and thus corresponds with the Brinell test. For handling the instrument 
a simple device is described. It is suggested that a more rigid arch would 
render the adjustment for indifferent equilibrium easier. The "scale test" 
seems to bear out the claim of serving as a measure of the work hardness or 
resistance of the metal to working with a tool. It is pointed out, however, 
that the same property can be measured by making a number of Brinell 
tests with increasing loads. Hardness tests on a large variety of materials 
are tabulated.-J. C. C. 

The Herbert Pendulum Hardness Tester. Anon. (J.llachinery (Land.), 
1923, 22, 76-78, 126-127).-The Herbert pendulum tester is described and 
illustrated, and its operation described. A series of photographs are given 
to show the nature of the impressions made on a piece of annealed carbon 
steel during time and scale tests. A chart is given to show the relationship 
between the pendulum and Brinell hardness scales. It appears that for time 
hardness numbers up to 33l-, the Brinell number= 0·3T2 • For higher 
values of T than 33!, the Brinell number = lOT.-J. C. C. 

Herbert Pendulum Hardness Tester. Anon. (J.rfachinery (N.Y.), 1923, 29, 
823-824).-A description of a new hardness tester. ( Cf. this J., 1923, 30, 
602-603. )-J. c. c. 

A Pendulum Hardness Tester. Anon. (Flight, 1923, 15, 550-551).-A 
short account of the construction and use of the Herbert pendulum hardness 
tester.-J. C. C. 

The Measurement of the Degree of Cold-Working of Metals. Anon. 
(Bull. tech. Suisse Ro1nande, 1924, 86-87).-The Herbert pendulum test
ing machine is suitable for the measurement of the hardness produced by 
the cold-working of metals, and also the rapidity with which the harden
ing takes place. This is done by measuring the increase in the hardness 
reading as the machine oscillates, a steady value being eventually obtained. 
Tests of this nature show that Duralumin and sheet aluminium are both 
completely hardened by a single oscillation of the machine.-"-· H.-R. 
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II.-RADIOLOGY. 

X-Ray Examination of Metals at the Watertown Arsenal, Watertown, Mass. 
T. C. Dickson (Amer. Jlachinist (Eur. Edn.), 1924, 61, 911-912).-Abstract 
of a paper read before the American Society of Mechanical Engineers. 
The practical value of a 280,000 v. X-ray equipment is discussed. The 
cost of making X-ray films of castings is far less than the cost of cutting up 
castings to ascertain their soundness, and experience with the equipment 
justifies the Ordnance Department of the Army in adopting it as part of 
its regular inspection apparatus.-]( J. 

The X-Ray Examination of Metals. \V. J. ·Wiltshire (J. Rontgen Soc., 
1923, 19, 155-162).-The hot cathode tube made metal radiography possible, 
but it possesses the disadvantage that much radiation comes from parts 
other than the focal spot. Careful attention must thus be paid to arranging 
diaphragms to limit the beam of rays, otherwise detail will be lost. The 
large size of the target, again, leads to the production of fringed images. 
This effect can be minimized by placing the target face at right angles to the 
line joining the diaphragms. A portable X-ray set in use at Woolwich for 
the visual examination of metals is described, and a chart showing the tube 
current required for different thicknesses of metal is given. For commercial 
work photographic methods are quite practicable; at \Yoolwich 2000 copper 
tubes were examined per day by radiographing on radioprint paper. Radio
graphic methods can also be used for estimating the quantity of a heavy 
element alloyed with a lighter.-J. C. C. 

Radiological Research. V. E. Pullin (Flight, 1922, 14, 179-180).-A 
report of a paper read before the Royal Aeronautical Society. This J., 1924, 
31, 495.-J. c. c. 

Using X-Rays to Detect Hidden Dangers in Plant Equipment. H. H. 
Lester, E. C. Herthcl, William }fomlius, and \Villiam V. Ischie (Chem. _,Met. 
Eng., 1924, 31, 619-622).--The use of X-rays for locating hidden defects in 
steel castings, such as arc used in high-pressure stills, is described. A number 
of illustrations show the efficacy of this method of detection, the thickness 
of sections varying from 0 · 5 to 3 in. An excellent description is given of 
the defects and their probable causes, and much of it is applicable to non
ferrous castings-e.g. offset eorcs, chaplets, gas-pockets, inclusions, pipes, 
spongy metal, cracks, and welds.-F. J. 

The X-Ray Examination of Castings. Anon. (British J. Radiology (Rontgen 
Soc. Sectio11 ), 1924, 20, 51-52).-An editorial note, urging the wider use of 
X-rays for the inspection of castings.-J. C. C. 

X-Rays and their Industrial Application. G. \Y. C. Kaye (J. Ro11tge11 
Soc., 1921, 17, 165-172).-An abstract of three Cantor Lectures deliwred 
before the Royal Society of Arts, l\Iarch 7, 14, 21, 1921. (This J., 1922, 
28, 714.)-J. c. c. 

Radiometallography. G. ~Ialgorn (Electricie11, 1924, [2]. 55, 25-28).
A general account of the use of X-rays for the examination of welds, forgings, 
&c. A typical X-ray installation for this purpose is described, and the 
article concludes with a brief discussion of the improYements which may be 
expected in the future in apparatus for this class of work.-J. C. C. 

Hunting Ills with the X-Ray. Y. E. Hillman (Foundry, 1924, 52, 213-216). 
-The use of the X-ray for examining castings for blowholes, porosity, and 
shrinkage flaws is discussed. Radiographs will enable the foundryman to 
study the efficacy of risers, the location of blowholes, and the deleterious 
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influence of extremely moist sand, and to devise ways and means for 
eliminating the difficulties. Various types of internal defect are classified 
and described. A number of radiographs are ginn, and a description of 
an X-ray chamber is accompanied by illustrations thereof and details of its 
equipment and cost.-F. J. 

Fundamentals of Technical Diagnosis by Means of X-Rays, with Special 
Reference to Iron. K. A. Sterzel (Z. tech. Physik, 1924, 5, 21-29, 88-94, 
125-132).-A theoretical and experimental investigation of the fundamentals 
governing the behaviour of X-rays in passing through materials. In pieces 
of aluminium and iron which have been sectioned transversely and longi
tudinally the influence of air holes, inclusions, and the superposition of layers 
of different materials, has been determined.-G. S. 

Autogenous Welding Controlled by Radiography. Georges Flaterle (Science 
et la Vie, 1921, 20, 461-464).-An illustrated popular article, dealing with the 
work of the radiographic laboratory of La Chambre Syndicale de la Soudure 
Autogene.-J. C. C. 

The Reduction of Radiographic Exposures to One Twenty-Fifth of the Nor
mal Amount of Means of a New Type of X-Ray Plate. !.-Leonard Levy and 
D. W. \Vest; II.-T. Thorne Baker (J. Rontgen Soc., 1921, 17, 55-66). 
-A new plate, produced by B. and the Imperial Dry Plate Co., after pre
liminary experiments had been made by L. and \V., is coated with a soluble 
film containing calcium tungstate, which is dissolved off before development. 
The radiographs obtained are entirely free from grain. Owing to the great 
speed of the plates, they would seem to be particularly suited for the examina
tion of large masses of metal, &c. The paper, which is followed by a dis
cussion, gives details of the characteristics of the plate, together with working 
instructions.-J. C. C. 

Concerning a New Kind of Ray. \V. K. Rontgen ( J. Rontgen Soc., 1923, 
19, 112-122).-A translation from Amer. J. Roentgenology of Rontgen's first 
memoirs.-J. C. C. 

X-Ray Protective Materials. G. \V. C. Kaye and E. A. Owen (Proc. Phys. 
Soc. London, 1922-23, 35, 33-39D).-Work carried out in co-operation with 
the X-Ray and Radium Protection Committee. Comparison of sevC'ral 
materials was made by measuring (ionization method) the absorption of a 
beam of X-rays by a material of given thickness and ascertaining the thickness 
of lead sheet which produced the same degree of absorption. Rubber, glass, 
metals (aluminium, brass, and steel), and various building materials were 
tested. Some of the results, expressed as the thickness of lead sheet in 
mm., equivalent to 1 mm. of the material tested, are aluminium O· 011, 
brass 0·25, steel 0· 15, lead glass 0· 12-0·20, lead rubber 0·25-0·45, 
bricks and concrete about 0·01, wood 0·001, and baryta plaster 0·05-
0· 13. The figures relate to tungsten X-rays generated by 100,000 v.-R. G. 
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YIII.-PYRO~IETRY. 

For keys to abbreviations used, see pp. 285 and 293. 

Pyrometry-Past and Present. R. P. Brown (J. Amer. Ceram. Soc., 1924, 
7, 620-625).-A discussion of the past and present practice of pyrometry. 
Various types of pyrometers are briefly described.-J. F. S. 

On the Measurement of Temperature of Molten Metals. M. Moeller 
(Giesserei-Zeit., 1924, 21, 442-143).-The question of a suitable pyrometer 
for use in molten zinc, tin, lead, and aluminium is briefly discussed, and 
it is suggested that the most satisfactory is an uncovered iron-Constantan 
couple, the ends of which are not soldered together, but immersed separately 
in the molten metal which provides the necessary junction.-A. R. P. 

Determination of the Actual Temperature of Opaque Diffuse Reflecting 
Bodies. M. Pirani and K. Conrad (Z. tech. Physik, 1924, 5, 266-267).-The 
true temp., up to 1800° abs., of other than black bodies, may be determined 
by comparing the surface brilliances of an arc lamp shining on a screen of 
the material to be examined and upon one of magnesia. By insertion of a 
small rod of chromic oxide in the surface to be examined another simple method 
results, only two measurements are necessary to determine the true temp. 

-G. s. 
Some New Standard Melting Points at High Temperatures. Howard S. 

Roberts (Phys. Rev., 1924, [ii.], 23, 386-395).-Salts are suggested for em
ployment in the calibration of thermocouples for high temps. as follows : 
potassium dichromate 397 · 5° C., 45 potassium chloride+ 55 sodium sul
phate 517·1° C., 30·5 sodium chloride+ 69·5 sodium sulphate 627·0° C., 
potassium chloride 770 · 3° C., sodium chloride 800 · 4 ° C., sodium sulphate 
884·7°C., potassium sulphate 1069·1°C., and dicalcium borate 1304°C. 
Heating curves give a flat portion at the m.p. A gramme of the salt is used, 
heated in a platinum crucible. For calibrations of moderate accuracy special 
purification of the salt is unnecessary. The m.p. of salts from different sources 
are given. In the calibration of couples at the gold and palladium points 
a simple method, possibly useful in other cases, was used, in which the 
standard m.p. metal was hammered into sheet and squeezed tightly on the 
couple. The wires of the couple were insulated from the metal with paper. 

-R.G. 
Precautions to be Taken in Order to Avoid Errors in the Measurement of 

Temperatures. Oscar Knoblauch (Chaleur et hul., 1923, 4, 439-441).-A 
translation of an article in Arch. JV armezl'irtschaft. The best positions in 
which to place thermocouples, when measuring the temps. of solids, liquids, 
and gases, are considered.-J. C. C. 

Temperature Measurement and Total Radiation. H. Miething (Elektro-J., 
1923, 3, 218-223; Eng. l11de.i:, 1923, 531).-DC'scribes types of radiation 
pyrometers based on both bolometric and thermo-electric principle. 
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Temperature Measurement by Means of Thermocouples. Joseph W iir
schmidt (Z. Jletallkunde, 1924, 16, 271-274).-Poor definition of experimental 
conditions and uncertainty as to the accuracy of measurements make the 
use of the customary data regarding thermoelectric forces unsafe. One must 
state composition and previous heat-treatment history in producing absolute 
values of this type. \V. compares the 3 terms, "Thermoelectric force for 
a given temp. interval," "True thermoelectric force per degree," and 
"Average thermoelectric force per degree for a definite temp. interval." 
He has tested couples made from a number of metals and alloys, intended for 
high-temp. measurements, the hot-junctions being in boiling water and the 
cold in an oil-bath, and gives the results in m.v. per degree for the interval 
of temp. between room temp. and that of the b.p. of water. The results 
obtained experimentally agree very closely with those calculated according 
to the addition law (E3 aml :i + E:i and 1 = E:> and 1 ). Tables given include 
the results of other workers. Values observed by the author are: Con
stantan 0, nickel-iron 7, nickel 21, Krupp's non-rusting steel (V2A) 40, iron 53, 
and Chronin 59.-T. H. T. 

Temperature Measurement with the Einthoven Galvanometer. F. Adcock 
and E. H. \Vells (Phil. Jifag., 1923, [vi.], 45, 532-560).-Particulars are given 
of an investigation of the relation between the true temp. and the temp. 
indicated by a platinum resistance thermometer subjected to cyclical varia
tions of temp. produced by a reciprocating motion within an unequally 
heated furnace. An Einthoven galvanometer was used as indicator. The 
results indicate that the platinum resistance thermometer is incapable of 
following accurately the temp. changes which occur in a gas-engine cycle. 
It is, however, suggested that the conditions of pressure and turbulence 
within a gas-engine cylinder are probably more favourable to precise thermo
metry than the conditions employed in the present work.--J. S. G. T. 

The Theory of the Resistance Thermometer. J. Friese and E. Waetzmann 
(Z. Physik, 1925, 31, 50-59). -The authors investigate mathematically 
the effect of thermometric lag upon the amplitude of the variation 
of temp. indicated by a resistance thermometer, consisting of a cylindrical 
wire of circular cross-section, exposed to an adiabatic cycle of compressions 
and rarefactions of definite temp. amplitude, such as occur in an air-wave. 
Conduction of heat from gas to the thermometer is alone taken into account 
in the analysis, and it is shown that even for very low frequencies the effect 
of radiation may be neglected.-J. S. G. T. 

Note on the Paper by J. Friese and E. Waetzmann on "The Theory of the 
Resistance Thermometer." A. von Rippel (Z. Physik, 1925, 31, 716).-The 
author directs attention to a possible misunderstanding by Friese and \Vaetz
mann of his work on the theory of the thermo-microphone, in which he has 
investigated the thermal effect experienced by a fine conducting circuit 
subjected to the pressure and temp. changes occurring at a node of a stationary 
sound wave.--J. S. G. T. 

An Accurate Thermostat, Stable and Robust. Jean )forehand (Science et 
la Vie, 1925, 27, 121-122).-A description of the construction and operation 
of a simple thermostat invented by Arpin, and depending for its action on 
the difference between the thermal expansions of a rod of Invar and a 
protecting tube of some other rnetal.--.J. C. C. 

Recent Advances in the Design of Temperature Measuring Instruments. 
Robert S. Whipple (J. Soc. Glass Tech., 1924, 8, 124-138).-A brief account 
js given of two modifications of the disappearing filament type of pyrometer 
due to Schofield and to Lawes. Both improvements enable the lamp to be 
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replaced without regraduating the instrument, and also increase the open· 
ness of the scale. The greater part of the paper is concerned with the auto· 
matic temp. control of industrial furnaces. A number of types of controller 
mechanism are described and illustrated, special attention being paid to the 
Cambridge relay. A brief account is given of the construction of gas valves 
for controlling small gas-fired furnaces. The author considers that there 
should be no difficulty in regulating a well-constructed furnace within 0 · 5% 
of the desired temp.-J. C. C. 

Pyrometry. H. A. Schwartz (Trans. Amer. Soc. Steel Treat., 1925, 7, 
518-528).-This paper touches upon the many phases of the problem of 
measuring temps. which are considerably above room temp. S. outlines 
briefly the developments of the art of pyrometry and discusses in some detail 
the various methods of determining temp. The radiation, thermocouple, and 
optical types of pyrometer are described. 

Practical Applications of Pyrometers to Glass-Works. C. E. Foster (J. 
Soc. Glass Tech., 192-i, 8, 109-116).-The special characteristics, limitations, 
and spheres of usefulness of the various types of pyrometers are considered. 
The greater part of this paper is concerned with the proper use of pyrometers, 
and is thus of general interest.-J. C. C. 

The Use of Thermocouples. ·w. Redenbacher (Apparatebau, 1924, 36, 
298-300).--:Thermocouples with lag and false indication are described, and 
an account given of the improvement of an instrument by means of which 
the influence of heat conduction is reduced. The recognition of faults is 
made possible by switching an extra resistance in the resistance of the 
galvanometer.-G. S. 

On Thermo-Junctions. \V. Gordon Edwards (Experimental Wireless, 
1925, 11, 412-415).-The use of thermo-junctions in electrical instruments 
and details of construction are given, with special reference to sensitive 
milliammeter for high-frequrncy currents.-C. J. S. 

Thermoelectric Pyrometers. Andre Lemaire (Ouvrier moderne, 1923, 5, 
405-409 ; Eng. Index, 1923, 531 ).-Discusses the construction and application 
of Le Chatelier, Fery, and other types of pyrometers, and temp. scales. 

Cold-End Compensation on a Pyrometer System. Charles B. Thwing (J. 
Amer. Ceram Soc., 1923, 6, 1062-1068).-Methods of compensating for the 
cold-ends of pyrometers have been innstigatcd. Attention is called to the 
fact that every measurement involves two quantities, and that failure to 
correctly determine either leads to erroneous results. The large cold-end 
variation present in the usual methods of mounting thermocouples in brick 
kilns is pointed out, and an improved method is put forward.-J. P. S. 

Note on Platinum Resistance Thermometer Construction. T. S. Sligh, jun. 
(./. Opt. Soc. Amer., 1923, 7, 203).-S. protests against implications made 
by J. H. Roebuck (ibid., 1922, 6, 865; this J., 1923, 30, 610) with regard 
to the method of construction of platinum resistance thermometers recom
mended by the Bureau of Standards.-J. P. S. 

Optical and Radiation Pyrometry. R. S. "'hipple (J. Bha111. Jlet. Soc., 
1922, 8, 360-3i8).-A review of the theory and practice of the measurement 
of high temps. by means of optical and radiation pyrometers. The features 
of a number of typical instruments are described.-R. G. 

Optical Pyrometers. \\'. E. Forsythe ( J. Opt. Soc. A 111er., 1925, 10, 
19-3i).-A critical summary of modern methods of optical pyrometr~·· 
Discusses the use of monochromatic screens, neutral filters, methods of cali
bration, and most suitable forms of comparison lamps. Describes the use of 
optical pyrometen; for measuring non-black body temps.-C. J. S. 



460 Abstracts of Papers 

New Optical Pyrometer. Hubert Hermanrn; (Chaleur et Ind., 1922, 3, 
1859-1860).-A description of the construction and operation of the 
Holborn-Kurlbaum pyrometer.-J. C. C. 

Disappearance of the Filament and Diffraction Effects in Improved Forms 
of an Optical Pyrometer. C. 0. Fairchild and W. H. Hoover (J. Opt. Soc. 
Amer., 1923, 7, 543-579).-The precision, accuracy, and usefulness of the 
disappearing filament optical pyrometer depend on the absolute disappear
ance of the filament, with high resolving power and magnification by the 
eyepiece. The older forms of this instrument do not accomplish this. The 
causes of the non-disappearance of the filament are due to diffraction, and 
in the case of wire filaments to reflection from the edges. A round filament 
may always be made to disappear by decreasing the entrance aperture until 
diffraction and reflection almost balance, in their effects on the filament. 
Complete disappearance of a flat filament with sharp edges is brought about 
by using a sufficiently large entrance aperture in comparison with the exit 
aperture. It is shown that of the light incident on an obstacle in an image 
plane, only that component is diffracted which represents the diffracted rays 
radiating from the edge of the aperture. Exact measurements show that 
when the filament is made to disappear in the proper manner, the ratio of 
brightness of filament and image, when an apparent match is obtained, is 
unity. A laboratory form of pyrometer is described in detail,, which has 
been used with success as a tele-pyrometer and as a micro-pyrometer.-J. F. S. 

Some Reflections on Pyrometer Design and a Description of a New Radiation 
Pyrometer. W. Bowen (J. Soc. Glass Tech., 1924, 8, 117-123).-A number 
of requirements which should be fulfilled by a good pyrometer are discussed, 
and a description is given of the " Pyro " radiation pyrometer.-J. C. C. 

Republic Recording and Indicating Pyrometers. Anon. (Amer. Machinist 
(Eur. Edn. ), 1924, 61, 859).-Illustrated descriptions of a recording and 
a wall-type indicating pyrometer.-F. J. 

Note on the Elge Chromatic Pyroscopes. Andre Duwoos (Bull. Soc. ind. 
Rauen, 1923, 51, 287-289).-A strip of tin is coated with a yellow paint which 
contains "salts of rare metals," and turns red at 50° C. In another type 
the paint is red and changes to black at 65° C. It is intended that these 
strips should be attached to bearings, when they would give a visible indica
tion of overheating-but other applications may present themselves.-J. C. C. 

Application of Special Alloys to Pyrometry. Pierre Chevenard (Chaleur et 
Ind., 1923, 4, (July). Compt. rend. du Congres du Cha1,ffage Industrielle, 
l, U57-183).-An account of experiments carried out at the Acieries 
d'Imphy. The dilation pyrometer employing the nickel-chromium-tungsten 
alloy "Pyros" which was developed by C. is described (see this J., 1924, 
31, 498). The paper then goes on to consider the question of thermo-electric 
pyrometers. Of the metals, other than platinum, 'vhich can be used for 
the construction of couples, iron and palladium are unsuitable, owing to 
their polymorphism, and molybdenum and tungsten oxidize too readily. In 
practice it is found that the best industrial couples are formed from nickel 
alloys in which the magnetic change is suppressed. The alloys of nickel 
with copper, chromium, manganese, and aluminium were carefully studied, 
the e.m.f. generated by couples formed by these alloys and pure platinum 
being photographicall.Y plotted against the temp. as measured with the 
Pyros dilation pyrometer. It was found that with copper-nickel, and 

dE 
aluminium-nickel alloys especially, the direction of the curn of dB against 

8 changes with change of temp. This phenomenon is called "Anomaly X," 
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and as a result of its occurrPnce the c.m.f. cannot be expressed as a 
quadratic function of thc temp. As a result of these experiments the 
Acieres d'lmphy have developed two industrial couples, ATE-BTE and 
CTE-BTE. In the latter parts of the paper the effects of chemical action, 
such as oxidation, and of change in crystal structure on the metals forming 
couples are discussed. The properties of two special alloys for use in 
galvanometers are described-Elinvar for the suspensions and a ferro-nickel 
alloy, .NMHG, for compensating the magnetic system for temp. changes. 
:Finally, the use of pyrometers in calorimetry is discussed.-J. C. C. 
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IX.-ELECTROCHEl\IISTRY AND 
ELECTROl\IETALLURGY. 

For keys to abbreviations used, see pp. 285 and 293. 

The Age of Producing Pure Metals Electrochemically.· Anon. (J. Four 
elect., 1922, 31, 106).-A short review. 

Developments in Electrochemistry and Electrometallurgy. H. C. Parmelee 
(Elect. World, 1925, 85, 45).-A short review.-C. J. S. 

Electrochemical and Electrometallurgical Industries in South France. -
Walther (Electrotech. 11. Maschinenbau, 1923, 41, 412-413).-Statistical. 

-C. J. S. 
The Electrochemical Industry in Germany. H. Speketer (Teknisk Tidskrift 

(Kemi o. Bergsv. avd.), 1924, 54, 49-52; C'. Abs., 1924, 18, 3145).-An address. 
The Electrochemical Industry of Sweden. Wilh. Palmaer (Teknisk Tid

skrift (Kerni), 1925, 20-24).-A communication on the manufacture in Sweden 
of various electtometallurgical products, such as cast iron, electro steel, zinc 
and lead, copper, aluminium, and chemical products. The communication 
was originally given to the First \Vorld Power Conference in London, 1924. 

-0.F. 
Electrometallurgy and Electrochemistry in the West. L. vV. Chapman 

(J. Elect. and West. Ind., 1921, 46, 130-131).-A brief review of the more 
important electrometallurgical and electrochemical plants situated in the 
\Vestern States of America, where cheap electrical power is available in large 
quantities.-J. C. C. 

Electrochemistry and Electrometallurgy According to Recent Patents. L. 
Jumau (Rev. gen. Elect., 1924, 15, 695-708, 749-766).-A review of a large 
number of recent French patents relating broadly to electrolysis and to 
electric furnaces.-J. C. C. 

Energy Consumed by Electrochemical and Metal-Refining Processes. John 
A. Seede (Elect. TVorld, 1921, 78, 830).-A table is given showing the energy 
required in kw.-hrs. to produce 1 ton of various materials by electrochemical 
processes. The materials include aluminium, cadmium, copper, lead, mag
nesium, tin, and zinc, and ferro-chromium, ferro-manganese, &c. Power 
required for melting and refining certain metals is given in another table. 

-C. J. S. 
Introductory Address on the Mechanism of the Reversible Electrode. Eric 

K. Rideal (Trans. Faraday Soc., 1924, 19, 667-675).-A review of modern 
work on, and theories of, the reversible electrode. The electron affinities of 
the metals calculated by the aid of the Richardson thermionic equation are 
in close agreement with their electromotiYe order.-~.\. R. P. 

The Processes at the Mercury Dropping Cathode. I.-The Deposition of 
Metals. Jaroslav Heyrornky (Trans. Faraday Soc., 1924, 19, 692-702).
In order to approach the state of reversibility in polarization phenomena 
a dropping mercury cathode has been devised and utilized in the study of 
the electro-deposition of metals. \Yith this apparatus the potential of deposi-
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tion of the following metals on the mercury drop has been determined : 
zinc - 0 · 865 v., cadmium - 0 · 348 v., lead - 0 · 264 v., and iron - 1·115 v. 
The ordinary electrolytic potentials of these metals are: - l ·043 v., 
_ O · 683 v., - 0 · 415 v., and - 0 · 714 v. resp. The difference between these 
figures in each case is a measure of the affinity of the metal for mercury. 
In the case of the first three metals this is considerable, as they all readily 
form amalgams, but in the case of iron, which is insoluble in mercury, an 
increased negative potential is found. If the electrolyte contains small 
quantities of impurities the current e.m.f. curves are irregular and wave
like in form, the position and extent of the waves giving an indication of the 
nature of the impurity present. The purest zinc tested in this way gave 
indications of the presence of indium and lead of the order of 0 ·001%.-A. R. P. 

The Processes at the Mercury Dropping Cathode. 11.-The Hydrogen Over
potential. Jaroslav Heyrovsky (Trans. Faraday Soc., 1924, 19, 785-788).
The hydrogen overvoltage at the mercury dropping cathode is abnormally 
high, showing that hydrogen behaves like a reactive metal, having a solution 
tension of - l ·9 v. and no affinity for mercury.-A. R. P. 

The Standardization of the Sign of Electric Potential. Alfred W. Porter 
(Trans. Faraday Soc., 1924, 19, 703-704).-A plea for uniformity in the sign 
of the electric potential. P. agrees with Bancroft that the electric and 
chemical potentials should have opposite signs, whereas G. N. Lewis gives 
them the same sign. According to the physical convention in a Zn-ZnS04 

solution-CuSO 4 solution-Cu cell copper is positive with regard to zinc, and on 
joining the metals by a wire outside the cell a current flows from the copper 
to the zinc along the wire, and from the zinc to the copper through the cell. 
The suggestion that zinc is positive with respect to copper originates with 
the latter fact, but is not in accord with physical facts.-A. R. P. 

Concentration Cells and Electrolysis of Sodium Ethoxide Solutions. Masuzo 
Shikata (Trans. Faraday Soc., 1924, 19, 721-728).-The deposition of sodium 
from alcoholic ethoxide solutions is a reversible reaction when a dropping 
mercury cathode is used. The activities of sodium ions measured by con
centration cells with sodium amalgam electrodes show a great increase in 
concentrated solutions, probably due to a decrease in the hydration of the 
ions.-A. R. P. 

Studies in Heterogeneous Equilibria. 11.-The Kinetic Interpretation of 
the Nemst Theory of Electromotive Force. J. A. Y. Butler (Trans. Faraday 
Soc., 1924, 19, 729-733).-The normal p.d. between a metal and its ions is 
given by the equation E 0 = U/11F +(RT /11F) loge(A~ 0 /1000A'M1 ), where 
U is the heat absorbed in the passage of 1 grm. ion of the metal into solution, 
X 0 is Avogadro's number, X 1, the number of atoms per sq. cm. of metal surface, 
A= yR/2--.;l\l PI is the molecular weight) and A'= ryR /\\-;(;; (v is the 
vibration frequency of the atoms in the metal and \Y1' is the work done by 
1 grm. ion against the non-electric attractive forces between the metal and 
the solution). If \Y1' is taken as the latent heat of fusion of the metal and 
1• as the characteristic vibrationfrequencyof themetal(resf8frdhle11), the values 
of E 0 - U/11F are of the right order of magnitude for sih-er, zinc, copper, 
sodium, and iron. The above modification of the well-known Xernst equation 
deduced on kinetic grounds thus more near!.\- represents the facts than the 
original equation, E = -RT.'11F log P/p.-A. R. P. 

Studies in Heterogeneous Equilibria. Ill.-A Kinetic Theory of Reversible 
Oxidation Potentials at Inert Electrodes. J. A. Y. Butler (Trans. Faraday 
Soc., 1924, 19, 734-739).-~.\ kinetic theory of rewrsible oxidation poten
tials at inert electrodes is developed from theoretical and mathematical 
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considerations which show that the oxidation potential is determined by the 
ionization potential corresponding to the loss of an electron by the reduced 
molecule, by the difference in the energies of hydration of the two substances 
concerned, by the thermionic work function of the metal, and by two statistical 
constants. In a complete cell where both electrodes are of the same metal 
the thermionic work term cancels out. The relation between the Nernst 
metal potential and the oxidation potential for a metal in a solution con
taining its ions in different states of oxidation is discussed.-A. R. P. 

Introductory Address on Irreversible Electrode Phenomena. H.J. T. Elling
ham and A. J. Allmand (Trans. Faraday Soc., 1924, 19, 748-771).-An 
extensive review and very complete bibliography of overvoltage and polariza
tion phenomena.-A. R. P. 

Electromotive Equilibrium and Polarization. A. Smits (Trans. Faraday 
Soc., 1924, 19, 772-784).-A theory of passivity and polarization is de
veloped, which assumes that these phenomena are caused by the slow 
establishment of a state of equilibrium in the metal itself, and not as in the 
theory of Foerster in the layer of solution next to the metal. · The rate at 
which this equilibrium is established is greatly affected by the presence of 
retarding or accelerating catalysts. The theory is illustrated by the behaviour 
of an aluminium electrode in a saturated solution of aluminium acetylacetonate 
in acetylacetone. In this electrolyte aluminium, even the very purest obtain
able, is an inert metal, probably owing to the presence of dissolved oxide or 
occluded oxygen; its potential is about - 0 · 72 v. On addition of a little 
mercury to the metal the potential rises to a max. of - 1 · 37 v. with 2 atoms 
o/0 mercury, then falls again to - l ·31 v. with 3 atoms 0/ 0 mercury, at which 
point it remains constant. The function of the mercury here is evidently 
to catalyse the state of internal equilibrium.-A. R. P. 

The Gas-Film Theory of Overvoltage. N. V. S. Knibbs (Trans. Faraday 
Soc., 1924, 19, 800-807).-A mass of experimental evidence from the work 
of many investigators is brought forward to show that the discredited gas
film theory of overvoltage propounded by Haber (Z. Elektrochem., 1902, 8, 
359) offers a satisfactory explanation of most of the associated phenomena. 

-A.R.P. 
The Measurement and Cause of Overvoltage. S. Glasstone (Trans. Faraday 

Soc., 1924, 19, 808-816).-The measurement of overvoltage by the direct 
method, using a standard electrode, has been stated to give erroneous results, 
owing to the setting up of some kind of resistance, due to a metal-gas
electrolyte system at the surface of the electrode. This resistance is usually 
less than 4 ohms for an electrode of 1 sq. cm. area. A new method is described 
for determining the true overvoltage of an electrode by measuring the in
stantaneous value of the potential a few thousandths of a second after cutting 
off the current, plotting the results, and extrapolating to zero time. The 
"instantaneous" values decrease with time, but the zero value is independent 
of the size of the electrode and, with very small currents, agrees well with 
the results obtained by the direct method. \Yith large currents the direct 
method gives results which are higher than those obtained by the above 
method to an extent depending on the size of the electrode and on the c.d. 
This difference is ascribed to surface resistance. Hydrogen overvoltage is 
considered to be due to a layer of monatomic hydrogen on the surface of the 
electrode; its value is dependent on the c.d., on the rate of diffusion of the 
hydrogen and on bubble formation.-A. R. P. 

The Hydrogen Overvoltage of Metals and their Characteristic Properties. 
11.-0vervoltage and Melting Points. Edward J. \Yeeks (Chem. Xeu·s, 1924,. 



Electrochemistry and Electrometallurgy 465 

129, li).-The higher the m.p. of a metal, the lower is its hydrogen over
voltage. The highest overvoltage is that of mercury, 0·69 (m.p. - 35° C.), 
and the lowest that of rhodium 0·00 (m.p. over 3000° C.). The results given 
are for overvoltages in acid solution only. Further work will deal with over· 
voltages in alkaline solutions.-R. G. 

Overvoltage and Physical Properties. J. R. Partington (Chern. News, 
1924, 129, 77).-It is pointed out that, in the article by E. J. ·weeks, some of 
the m.p. are not those generally accepted, and that no approx. exact relation 
between the overvoltage and m. p. exists. It is noted that for the metals 
cadmium and lead, the m. p. of which differ by only 6 · 4 ° C., the overvoltage 
differs by 0·11 v., whilst for bismuth and tungsten, the m.p. of which differ 
by 3129° C., the difference of overvoltage is only 0·15 v.-R. G. 

Overvoltage and Melting Points. E. J. \Veeks (Chem. News, 1924, 129, 
117-118).-A reply to a criticism by J. R. Partington (abstract above). It 
is considered that as a working hypothesis the general relationship, high 
overvoltage, low m.p., and vice versa, might be accepted.-R. G. 

Overvoltage and Transfer Resistance. E. Newbery (Proc. Roy. Soc., 
1925, [A], 107, 486-495).-The variations of the single potential of a cathode 
during make and break of the current have been followed with the aid of a 
cathode ray oscillograph and a thermionic valve. The electrodes employed 
were of copper, silver, zinc, cadmium, mercury, thallium, graphite, lead, 
chromium, nickel, and platinum immersed in a solution of ammonium sul
phate. [Electrolyte is given as NH2S04 in text.-Note by Abstractor.] The 
results obtained definitely establish the fact that the total opposition to the 
passage of current from electrode to electrolyte consists of two parts-one 
reversible, the true overvoltage, and the other irreversible, the transfer 
resistance. The latter may, under certain conditions, attain a value as large 
as 100 ohms per sq. cm. It decreases with increasing c.d. The direct method 
of measuring overvoltage is unreliable under any circumstances, but the 
commutator method gives reliable values if the results at varying speEds are 
extrapolated to infinite speed. All the phenomena are readily explicable 
on the hydride theory of overvoltage.-J. S. G. T. 

Colloids and Overvoltage Phenomena in Electrolysis. C. Marie and R. 
Audibert (Bull. Soc. franc;. Elect., 1923, [iv], 3, 508-533).-It is well known 
that the addition of colloids to an electrolyte results in the production of a 
smooth, coherent deposit. It has also been observed that when overvoltage 
phenomena occur the same smooth deposit is produced. It seems logical 
to connect these observations; and, in fact, experiments showed that the 
addition of a colloid results in an increased decomposition potential. This 
probably acts in producing a fine deposit by increasing the growth of crystal 
nuclei rather than the growth of crystal faces. The action of colloids in 
raising the decomposition voltage is, however, not so easily explained. The 
authors give an account of overvoltage effects with hydrogen and oxygen, 
and show that no satisfactory explanation of them has been forthcoming. 
Experiments with concentration cells of silver salts seem to indicate that 
colloids absorb the ions of the electrolyte. The problem cannot yet be 
regarded as completely solved.-J. C. C. 

On the Passivity of nietals, Especially Iron. Wolf Johannes Mtiller-Lever
kusen (Z. EleJ..:trochem., 1924, 30, 401-416).-Previous theories of passivity 
are discussed, and the author further enlarges upon his own electronic 
theory, adducing further facts in its favour. According to this, passivity 
of a stable active metal is the product of two successive phases. Solid salt 
separates first in the solution layer in contact with the metal, when the 
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limit of solubility is exceeded, thus producing an isolated film on the electrode, 
which increases the c.d. If a certain critical point is passed, passiYity is 
produced, the equilibrium between metal-metal ion-electron in the surface 
layer of the metal being disturbed. Experimental im·estigations with iron 
in normal iron-sulphate solutions have been undertaken, and it is concluded 
that neither oxygen films, oxygen alloys, nor oxide films are the cause of 
passivity.-\V. A. C. N. 

The Passivity of Metals. E. Becker and H. Hilberg (Z. Elektrochem., 1925, 
31, 31-41).-An investigation into the phenomena observed \vhen iron and 
chromium are in the active and passive states. Some attention has also 
been paid to nickel. It is found that with various metals the magnitude of 
the "contact distance "-defined by Rohmann as the max. distance between 
electrodes when the current maintains its highest value-does not serve to 
distinguish between the active and passive metals. Chromium, electro
lytically deposited on iron, is rendered active for several hrs. by cathodic 
pe>larization, but if deposited on copper becomes quickly passive. With the 
same piece of metal the measurement of " contact distance " is not much 
guide as to whether the material is active or passiYe, but as a general rule 
with the latter it is greater than with the former, which is contrary to the 
dispersoid theory. The only reliable characteristic by which the active and 
passive states may be distinguished is the difference in reaction velocity-in 
other words, the determination whether the metal dissolves under the influence 
of a current according to Faraday's law or not.-W. A. C. N. 

Conditions of the Appearance of Anode Effects in the Electrolysis of Fused 
Chlorides. Thomas Arthur Heppenstall and \Yilliam James Shutt (Trans. 
Faraday Soc., 1924, 20, 98-105).-" Anode effect" in the electrolysis of 
fused salts is characterized by a sudden drop, almost to zero, of the current 
at the positive pole, which assumes a peculiar "unwet" appearance, and 
by the cessation of gas evolution. In the electrolysis of potassium and zinc 
chlorides the effect occurs at a constant c.d. for a definite temp., the c.d. 
decreasing with rise in temp. In the electrolysis of lead chloride the anode 
effect is accompanied by the formation of a metallic fog throughout the 
electrolyte, and a similar phenomenon occurs with sodium chloride. A 
superimposed a.c. produces the effect at a lowf'r c.d., and also causes arcing 
between the fused salt and the anode.-A. R P. 

The Effect of Superposed Alternating Current on the Polarizable Primary 
Cell Zinc-Sulphuric Acid-Carbon. I.- Low-Frequency Current. A. J. All
mand and V. S. Puri (Proc. Roy. Soc., 1925, [A], 107, 126-137).-Contrary 
to the conclusion of Brown (Proc. Roy. Soc., 1914, 90, 26), the authors find 
that the disappearance of the polarization of the cell zinc-sulphuric acid
carbon, when a.c. of frequency up to 400 cycles per S<'cond is passed through 
the cell, is attributable principally to pffpcts confined to thP carbon electrode 
and not occurring at the zinc. It is suggested that oxygen discharged during 
the anodic pulse of the a.c., by combining with or displacing the " active" 
hydrogen at the cathode, lowers the electrolytic solution pressure of the 
latter. Effects observed at the zinc electrode indicat<' an increas<'<l f'lectro
lytic solution pressure of th<' metal, or a dPcrease in Zn·· ion concentration 
in the electroh-te at the electrode surface.-J. S. G. T. 

The Effect· of Changing Hydrogen-Ion Concentration in the Potential of 
the Zinc Electrode. Theodore W. Richards and Theodore Dunham, jun. 
(J. Amer. Chem. Soc., 1922, 44, 678-684).-When a metal of weak basic 
character is studied with r<'gard to its single electrode potential, the salt solu• 
tiorn;; in which the metal is immersed must be acidified to prevent hydrolysis. 
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The effect on the potential of acidification was studied, using pure zinc 
(99. 995% ), and, i:1e~~mring against a calomel e~ect~ode and. a zinc electrode 
containina pure .\ zmc sulphate. A marked rise m potential was shown as 
the acid ~oncentration increased.-R. G. 

Electrolysis with the Mercury Dropping Cathode. J. Heyrovsky (Compt. 
rend., 1924, 179, 1044-1046).-A theoretical paper.-E. H. T. 

Application of the Method of Electrolysis with the Mercury Dropping 
Cathode. J. Heyrovsky (Compt. rend., 1924, 179, 1267-1268).-This method 
can be used to study ionic relations in solution when the use of reversible cells 
is not possible. Thus solubility product and degree of ionic complexity of 
alkali zincates and plumbites have been easily determined; and inorganic and 
oraanic reductions in aqueous or non-aqueous solutions have been investigated. 
U;ing this method, the potential of deposition of TI from TP solutions was 
found to be - 0· 151 v., compared with the normal electrolytic potential of 
- 0·613; and the value for Inm was 0·504, as against 0·660.-E. H. T. 

"Electrolytes" and "lonogens." \V. Blum (Amer. Electrochem. Soc. 
(Advance Copy), 1925, April, 99-102).-Considerable confusion exists in the 
use of the term "electrolyte." Salts, such as NaCl, KCl, &c., are called 
"electrolytes," and electrically conducting solutions of these salts are likewise 
called electrolytes. It is therefore proposed to confine the use of the term 
" electrolyte " to the conducting solutions or conducting media, and to adopt 
the tPrm "ionogen," suggested by Alexander Smith, to mean any salt or 
chemical compound capable of forming ions. 

On the Electrolytic Purification of Precipitates. Andre Charriou (Industrie 
elect., 1924, 33, 191-192).-Reprinted from Compt. rend., 1924, 178, ~34-936. 
(This J., 1924, 31, 501.)-J. C. C. 

Formation, by a Wet Method, of Layers of Cuprous Oxide endowed with 
Photo-Electric Properties. J. Pionchon and (Miss) F. Demora (Industrfr elect., 
1924, 33, 337).-Reprinted from Compt. rend., 1924, 178, 1885-1887. (This 
J., 1924, 32, 612.)-J. c. c. 

The Nyberg Element. H. D. Nyberg (Z. Elektrochem., 1924, 30, 549-552).
A new electrolytic cell is described having electrodes of carbon and zinc in a 
10% solution of sodium hydrate. The carbon electrode is composed of crushed 
coke, from which volatile hydrocarbons have been removed by heat. This 
is clipped in melted paraffin or a paraffin-ether solution. The zinc electrode 
is amalgamated with more mercury than is usual, np to 2% being used. 
It is claimed that the new element gives results in practice which are superior 
to those with ordinary types of cells, and that it is cheap to construct and 
maintain.-YV. A. C. N. 

New Model of a Regenerative Copper Oxide Battery. M. 1\I. Leblanc (Bull. 
Soc. fran~. Elect., l!l21, [4], 1, 427-43·4:).-The advantages of using copper 
oxide as a dPpolarizer are discussed, and a recent type of copper oxide battery 
made b~· the Hewittic Electric Co. is described. To regenerate the solution 
it is electrol~·sed, using a carbon anode and the zinc as cathode, while the 
polarizer is reoxidized bv heatina in air.-J. C. C . 

. Rate of Sulphation of.Battery Plates. G. ,V. Yinal and L. ~I. Ritchie (Elect. 
ll orld, 1922, 80, 1383-1385).-Predous determinations of the effect of im
purit~es in the electrolyte by measurements of the capacity of cells have been 
~mrehabl~. A method is described by which the rate of reaction at the plates 
is d~te:mmed by weighing the plates whilst still immersed in the electrolyte. 
Prelmunary work is dPscribed on the rate of reaction in \arious concentrations 
of sulphuric acid. It is shown that the predominant reaction at the negatiYe 
plate is chemical and not electro-chemical. The rate of sulphation is faster 
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in concentrated acid than in dilute, and decreases with time owing to pro
tection by the sulphate formed. The action at the positfre plate is electro
chemical, due to a p.d. between the oxide and lead antimony alloy. The rate 
of gain in weight of the positive decreases with increasing concentration of 
electrolyte, but no reason can be given. A further paper on the effect of 
impurities is promised.-C. J. S. 

Storage Battery Electrolytes. G. ·w. Vinal and G. N. Schramm (J. Amer. 
Inst. Elect. Eng., 1925, 44, 128-132).-The effect of impurities on the rate of 
sulphation of storage battery pJates has been determined Ly a method pre
viously described (ibid., 1924, 43, 313). The negative plates only are affected 
by quickly deposited metallic impurities, such as platinum, silver, and copper. 
These produce gassing and rapid sulphation, and are not removed by changing 
the electrolyte. More slowly reduced compounds, such as bismuth, antimony, 
and arsenic, produce sulphation but no gassing. Both positive and negative 
plates are affected by iron, manganese, and chlorine. These are oxidized at 
the positive and reduced at the negative plate, and are removed by changing 
the electrolyte. The positive plate only is affected by organic compounds, 
such as starch and the sugars. Certain combinations of impurities produce 
more rapid sulphation than when present alone. Copper in conjunction with 
antimony, arsenic, mercury, or tungsten is particularly bad. A tentative 
specification for battery sulphuric acid is put forward.-C. J. S. 

Influence of Radium upon Electrical Batteries. Max Hartenheim (Electrotech. 
Zeit., 1924, 45, 41-43).-After some brief particulars concerning the previous 
uses of radium, an account is given of some experiments to test its possible 
utility in connection with electrical batteries. The results though interesting 
did not appear to justify the use of so expensive a material in this connection. 

-T.H.T. 
The Edison Accumulator. Claude De Albertis (Assoc. Ing. elect. J.1fontefiore, 

Bull., 1923, [7], 1, 160-170).-The manufacture of Edison accumulators at the 
Edison Works in Orange, New Jersey, is described. The most important 
operation is the preparation of the positive plates, which consist of a number 
of nickel-plated steel tubes packed with nickel hydroxide. The tubes are 
made of steel ribbon, which is perforated and then plated with nickel in a 
bath of nickel sulphate. After plating, the strips are heated to a high temp., 
so as just to melt the nickel. A sound coating which will not flake off is thus 
ensured. In order to asl"ist the oxidation of the nickel hydroxide, which takes 
place during charging, the nickel oxide is packed in the tubes in layers, with 
pnre nickel separators between. These nickel separators are only 1 ,,\,,-, mm. 
thick, and are made by depositing thin layers of nickel and copper ::llternately 
on a revolving copper cylinder. \Vhen 125 layers of each have been deposited, 
they are removed from the cylinder and cut up into squares. The copper is 
then dissolved, leaving a number of thin leaws of nickel. The advantages and 
uses of the Edison accumulator are described, and an account of the chemical 
actions during charging and discharging is given.-J. C. C. 

Non-Sulphatable Lead Accumulator. Ch. Fc'ry (Co1J1pt. rend., 1924, 179, 
1153-1156).-F. has preYiously shown that the reaction takin[e place in a 
Plante ct.>ll is: 2Pb + H}'.'104 + Pb:P 5 ~ Pb:!SO.i + 2Pb0:! + H/), and that 
the formation of PbS04 is adventitious. Pb:!05 is a black oxide and Pb2SO.i 
is greyish-black. Spontaneous discharge of the cell is due to tht> rombined 
action of the electrolyte and oxygen on the negatiw plate: 2Pb + H:!S04 + 0 
= Pb2SO.i + H 20, but the following action may occur if the cell is set aside 
too long: Pb2SO.i + H 2S04 + 0 = 2PbS04 + H~O. This action is in
hibited when the negative plate of lead is protected from contact 'vith oxygen 



Electroche1nistry and Electro1netallurgy 469 

by placing it at the bottom of a deep glass jar and separated from the positive 
plate and the air by some porous material. \Vith this arrangement a cell lost 
onlv 66°/0 of its charge in 26 months, corresponding to a loss of 17°/0 in 4 
mo°il.ths and 4°/0 in 1 month ; no sulphating occurs even after 2 years, after 
which period the cell can be recharged in the usual way.-E. H. T. 

Boron and Boron Suboxide. Herman Heald Kahlenberg (Amer. Electrochem. 
Soc. (Advance Copy), 1925, April, 59-91).-Among other matters the power of 
boron to replace metals from solutions is studied. Gold, platinum, palladium, 
silver, mercury, copper, and lead are replaced from aqueous solutions of their 
salts. On the basis of the single potential and replacement measurements, 
boron is assigned definite position in the electro-chemical series, namely, just 
above lead. 

Anodic Purification of Mercury. E. Brummer and St. von Naray-Szab6 
(Z. Elektrochem., 1925, 31, 95-97).-A method is evolved for the purification 
of mercury, depending on the quicker solution of impurities due to their greater 
electrolytic solution tension. Gold can therefore not be separated by this 
process. An electrolyte consisting of a nitric acid solution of mercury nitrate 
was used, with a platinum wire net as cathode. A rotating anode gives the· 
best results, and a diagram is given showing the very simple apparatus 
employed.-vV. A. C. N. 

Electrolytic Formation of Alloys, and Amalgams of Manganese. A. N. 
Campbell (J. Chem. Soc., 1924, 1~ 1713-1719).-Using platinum anodes and 
a well-stirred mercury cathode, stable semi-solid amalgams were obtained 
from an electrolyte containing manganese and ammonium sulphates. No 
alloy was deposited when a lead cathode was used, merely pure manganese 
as a hard black mass. From a mixed electrolyte containing manganese, 
nickel, or iron sulphates, alloys low in manganese were obtained (copper 
electrodes). The Foerster effect was not observed: the manganese content of 
the alloy decreased with the current density. Manganese was not deposited 
from mixed electrolytes of manganese and zinc sulphates, or manganese and 
aluminium sulphates.-E. H. T. 

Metallic Sodium Formed in Sea Water. Edwin Roedel (J. Elect. and West. 
Ind., 1!)22, 48, 104).-A" barnacle,'' containing about 30% of metallic sodium 
enclosed in its pores, was discovered under the wharves of t.he Bethlehem 
t:'.lhipbuilding Corporation on <l conductor carrying a current at 700 v., and 
which had lost its insulation and was exposed to the washings of the tide. 
It is conjectured that the sea-water must have been evaporated by the ·heated 
wire, and a moist crust of sea-salt formed. The sodium produced by the 
electrolysis of this was, undoubtedly, decomposed at first, but as the crust 
grew and hydrogen was evolved, conditions 'vere reached under which the 
metal could exist.-J. C. C. 

Progress in the Electrolytic Refining of Metals During the Last Decade. 
t'.5. Skowronski (Chem. Age (N.Y.), 1924, 32, 269-273).-S. considers the 
progress made during the last 10 years in the U.S.A. in the electrolytic refining 
of metals and in the electrolytic extraction of metals from solutions obtained 
by treatment of the ores. In the former case the metals considered are copper, 
zinc, iron, lead, tin, nickel, bismuth, platinum, palladium, gold, and silver, 
whilst in the latter case the metals considered are cadmium, copper, lead, iron, 
and magnesium. The magnesium industry has sprung up in the U.S.A. since 
1914.-J. F. S. 

The Electrolytic Refining of Aluminium. Francis C. Frary (Amer. 
Electrochem. Soc. (Adrnnce Copy), 1925, April, 259-266).-The new Hoopes 
cell for the refining of aluminium is described. There are three horizontal 
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layers in this cell: the lowest is the liquid aluminium-copper alloy anode ; 
above this is a layer of the fused cryolite-barium fluoride electrolyte, and 
floating on the top of this is the cathode of pure molten aluminium. The cell 
operates at about 6 v. and 20,000 amps. The cathode product analyses 
99 · 8% aluminium or higher, and is quite different in phys. properties from 
ordinary 99% aluminium. The new aluminium metal holds its bright lustre 
in air almost indefinitely, and is only slowly soluble in dilute hydrochloric 
acid. (CJ. Edwards, this 'ol., p. 294.) 

Application of Electricity in the Production of Copper. Geo. Eger (Siemens Z., 
1924, 4, 254-263; C. Abs., 1924, 18, 3325).-A review of the modern methods 
for (a) the electrolytic refining of copper ; ( b) the electrolytic recovery of 
copper from leach liquors; (c) electro-smelting; (d) electric furnace in non
ferrous foundries. 

For brass and other copper-alloy melting the indirect arc single-phase 
furnace is recommended. 

Electrodeposition of Copper by the Union Miniere du Haut Katanga. 
H. Y. Eagle (Trans. Amer. Electrochem. Soc., 1924, 45, 365-373).
The new electrolytic tank house and its operation are described. Of 
special interest is the design of the electrolytic tanks, which are the largest 
of the kind ever built. The composition of the electrolyte remains uniform 
throughout the 50-ft. tank, and is characterized by its high acidity and 
consequent high conductivity. Furthermore, the temp. of the electrolyte is 
comparatively low (less than 40° C.) and, accordingly, the effect of iron in 
solution is less harmful than at the higher temps. ordinarily employed. The 
energy efficiency averages 0 · 508 grm. copper per kw.-hr. 

The Electrolytic Tank House, Chile Exploration Company, Chuquicamata, 
Chile. C. W. Eichrodt (Trans. Amer. Electrochem. Soc., 1924, 45, 381-403).
The natural copper sulphate mineral is leached with spent electrolyte. 
The strong solution, high in copper and low in sulphuric acid, is 
treated with finely divided copper to remove the chloride ions as cuprous 
chloride. After dilution of this strong solution with solution partly electro
lyzed, it passes into the electrolytic tanks. These tanks are constructed of 
concrete, and are lined with acid-proof mastic. At the rate of 800 1. per 
minute the solution passes through a 16-tcu1k section in less than 3 hrs. With 
the introduction of the new copper silicide (Chilex) anode and the new plating
down chloride precipitation process, the acid plant and cooling tower have 
been dispensed with, and the iron content of the electrolyte has been reduced 
from 20 grm. dovm to about 3 gnn. per 1. The marketable cathode copper 
is of an average purity of 99 · 96% copper. The conductivity of the annealed 
metal is 100·9% of the )Iathiessen standard. Details of tank-house opera
tion are given, including complete analyses of electrolyte, starting sheet 
manufacture. mech. handling of the copper, proper spacing of electrodes, and 
elect. eq ui pm en t. 

Electrolytic Copper Tank-House of the United States Metals Refining Co., 
Chrome, N.J. V. A. ,James (Trans. CanaJ.l. Inst. Jfi'.n. JI et., 1923;26, 3G9-415).
A detailed account of the plant and methods of working at the Chrome copper 
refinery.-J. C. C. 

Refining Gold Bullion with Chlorine at the Ottawa Mint. A. H. \Y. CleaYe 
and P. W. Bond (Eng .. Min. J.-Press, 1923, 115, 236-237).-Details are given of 
the plant installed at the Ottawa Royal )lint in 1913 for the refining of gold 
by the chlorine method. The process is described and an account is gin'n of 
the method of treating the silver and other chlorides for the reconry of their 
metal contents.-J. C. C. 
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Electrolytic Production of Sodium from Molten Sodium Chloride. H. Donnell 
(Z. Elektrochem., 192-1, 30, 145-157).-D. endeavours to prove that this 
process, which has for a long time defied all practical application, is not only 
technically, but also scientifically, possible. The difficulties in the way of 
heating, material to be used for containing vessels, the solubility of sodium in its 
molten salts, &c., are fully set out. A water-cooled cast-iron vessel is used for 
containing the melt ; the anode is composed of carbon plates stuck together 
with a mixture of graphite and water glass; the cathode is made of cast steel 
of a special shape in order to catch the sodium when once formed. The 
cathode is isolated from the main body of the bath for the same purpose. A 
full description of the process, illustrated by sketches and accompanied by 
figures of approx. cost, are given.-\V. A. C. :X. 

An Improvement in Electrolytic Silver Refining. A. H. \V. Cleave (Eng. 
Jlin. J.-Press, 1923, 116, 21-22).-A description of a new type of cell developed 
at the Ottawa Mint to deal with large amounts of silver bullion containing up 
to 16% of base metal. The electrolyte is contained in an annular cell, in 
which the cathodes are rotated with a peripheral speed of 40 ft. per minute. 
A pulsating current is used, and the silver is deposited in a loosely adherent 
form, and is removed by a rubber scraper. The c.d. may be anything from 
75 to 150 amp. per sq. ft. without unduly increasing the temp. of the electrolyte 
or fouling it. The efficiency of the new cell is 78%, and its output 40 · 3 oz. 
of silver per hr.-J. C. C. 

Addition Agents in Tin-Refining Electrolytes. Edward F. Kern and 
Edward A. Capillon (Trans. Amer. Electrochem. Soc., 1924, 45, 409-425). 
-The effect of various addition agents on the cathode deposit of tin was 
investigated. The major portion of the tests was confined to acid tin sulphate 
and acid tin-sodium sulphate electrolytes. Chloride electrolytes were tried, 
but results were unsatisfactory. The addition of 5 grm. HCl (or 9 grm. 
NaCl) per 1. of electrolyte improved the quality of the cathode deposit, and 
furthered the uniform corrosion of the anode. Of the addition agents tried, 
glue was found to give the best results. Even when other addition agents 
were employed. the presence of glue seemed to be essential to ensure uniform 
smooth. bright, adherent cathode deposits of tin. The quantity of any 
addition agent added must be kept within well-defined limits; an excess 
causes non-adherent amorphous-like deposits of tin; if too small a quantity 
of an addition agent is present the deposits are coarsely crystalline. Cathode 
deposits from sulphate electrolytes kept at 47° C. were not as adherent nor 
otherwise as satisfactory as cathode deposits from the same electrolytes kept 
at 23° C. 

Electrolytic Refining of Tin. ,J. R. Stack (Trans. Amer. Electrochem. 
Soc., Hl24, 45, 441-4-Hl).-Electrolytic refining of tin has been carried out 
on a large commercial scale at Perth Amboy. K.J .. e.S.A .. since 1916. 
To date. the only practical solution of the problem of separating from tin 
impurities such as antimony, arsenic, lead. and bismuth lies in electrolysis. 
The various electrolytes tried out commercially are discussed. The treat
ment of thP anode slimes is brieflv described. 

Electrolytic Manufacture of Zinc. Wilh. Palmror (Teknisk Tidskrift, 
1922, 611 ).-~.\. laboratory investigation concerning electrolytical manu
facture of zinc together with a general survey of earlier experiments. 

-0.F. 
Electrothermic Manufacture of Zinc. Fridtjof Andersen (Medd. Sveriges 

Kem. Ind., 1923, 67-78).-A. giYes an account of the electrothermic 
production of zinc, dealing especially with the methods used at Trollhiittans 
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Elektrotermiska Aktiebolag, Sweden. The production costs of electrothermic 
and electrolytic zinc are discussed.-0. F. 

Observations on the Electrolytic Refining of Zinc. \Yilh. Palmer and A. 
Wejnarth (Z. Elektrochem., 1923, 29, 557-570).-The use of sulphate solutions 
is preferred to that of chloride solutions. It is shown that the results of the 
trials and actual practice in which half of the zinc content of the solution is 
deposited with an average current development of 75% are in good agreement 
with theoretical considerations. The overvoltage for hydrogen with cad
mium, arsenic, antimony, and cobalt, is smaller than with zinc. The influence 
of impurities is reconsidered, and the purification of the solution is described. 
The addition of lime to the electrolyte, hitherto general practice, is thought 
to be unnecessary. The passivity of aluminium in acid sulphate solutions 
makes it a particularly good cathode. Consumption of lead from the anodes 
amounts to about 1% of the recovered zinc. After rejecting most of the 
theories which have been put forward to account for the ease with which the 
zinc can be removed from the aluminium, the authors prefer an explanation 
similar to Tammann's recrystallization theory. A suitable voltage per 
cell is 3 · 5 v. Comparisons are made with the electrothermic production of 
zinc.-\V. A. C. N. 

The Practice of Electrolytic Zinc Refining. V. Engelhardt (Z. Elektrochem., 
1924, 30, 157-164).-An enlargement and criticism of Palmer and Wejnarth's 
paper (abstract above). E. finds that lead or manganese peroxides form 
ideal anodes. The former, however, is not readily made into plates sufficiently 
solid for the purpose. Thin plates of manganese peroxide are now used. 
A process has been devised for treating the sulphate solutions, so that the 
evil effects arising from gelatinous silica on filtration are overcome. A 
sulphate electrolyte is declared to be the only one possible. The addition 
of colloids to the electrolytes is stated to have no beneficial effect. Different 
types of deposits formed under varying conditions are described. The 
electrothermic and distillation processes are said to have been completely 
superseded by the electrolytic process.-W. A. C. N. 

Some Impressions of American Electroplating. vV. E. Hughes (Brass 
World, 1924, 20, 43-45).-An account of impressions on a tour through 
the middle west and eastern states of the U.S.A. In America a plater can 
rise to a position and attain a status not possible in England. The majority 
of the salesmen employed in the plating industry have themselves been 
practical platers and can talk about their products from first-hand knowledge. 
The education of the plater is carried much further than in England, largely 
owing to the meetings of the American Electroplaters Society, whilst there 
is much more mutual discussion of problems than in England, and less 
tendency to keep processes secret. The use of mechanical apparatus is very 
greatly developed in America, but, owing to the high speed of production the 
finished products are in some cases inferior to those in England.-W. H.-R. 

Studies on Electro-Plating. \Y. E. Hughes (Jlet. Ind. (Land.), 1924, 24, 
345-347, 369-372, 393-395, 417-419; 25, 25-27, 49-53, 73-75, 103-104).
These articles constitute the third part of a series (cf. this J., 1924, 31, 
507), and deal with the practice and theory of the use of addition agents. 
Practical points dealt with include the amounts of addition agents which 
may be safely used; their exhaustion during electrolysis; their effects on 
the purity, physical properties, and structure of the deposits; and the in
fluence of other components of the bath on these effects. A. number of 
theories on the action of addition agents are reviewed, and H. puts forward 
an hypothesis of his own.-J. C. C. 
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Automatic Electroplating Installation. Anon. (Jlachinery (S. Y.), 1924, 
30, 525).-A brief description of an electroplating plant installed by \Valden
\Yorcester, Inc., :'.\lass., by means of which wrench handles are automatically 
nickel plated. The handles are loaded at one end of the plant on hangers, and 
then travel through the various vats in turn.-J. C. C. 

Electrodeposition of Metals from Fused Electrolytes. A. H. \V. Aten, 
H. J. den Hertog, and L. \Vestenberg (Amer. Electrochem. Soc. (Advance 
Copy), 1925, April, 43-52).-A series of experiments was carried out with 
fused electrolytes in order to determine the nature of the electro-deposited 
metal when such metal is deposited in solid form. The choice of salts is 
rather limited. Experiments were confined largely to silver and copper 
salts as the m.p. of silver and copper is decidedly higher than the m.p. of their 
halide salts. Differences in the temp. of the cathode plate caused irregu
larities in the distribution of the deposit, the tendency being for the metal to 
redissolve from the hotter portions of the cathode and to build up on the 
colder portions. Silver cathodes that had a crystalline surface to begin with 
caused the deposited crystals to grow as a continuation of the crystals in the 
plate. Polarization voltage was low in all of the electrolytes, and decreased 
with rising temp. of the bath. Although the grain-size of th~ deposited silver, 
copper or nickel varied, depending upon the temp. of the bath and the com
position of the bath, the wide differences which exist between the structure 
of these metals when electro-deposited from aqueous solutions do not exist 
at the higher temps. of the fused baths. A few qualitative experiments were 
made with fused manganese and iron salts ; tJ:ie metals were deposited in 
crystalline form. 

The Amphoteric Character of Gelatine and its Bearing on Certain Electro
Chemical Phenomena. Per K. Frolich (Amer. Electrochem. Soc. (Advance 
Copy), 1924, Oct., 153-169).-It is shown that electroche:Q1ical reactions in
volving gelatine (glue) are readily explained in the light of modern knowledge 
of the physical chemistry of proteins. The mechanism of copper deposition 
from acid electrolytes containing gelatine is discussed in detail, and an explana
tion is suggested to account for the effect of gelatine as an addition agent 
in electrodeposition. 

Electrolysis of Non-Aqueous Solutions. IV.-Attempts to Deposit Certain 
Earth and Alkali Earth Metals from Anhydrous Pyridine. Robert Muller, Franz 
Holzl, Werner Knaus, Franz Planiszig, and Konrad Prett (Monatsh., 1924, 
44, 219-236).-Magnesium is deposited on a platinum cathode by electro
lysis of a solution of anhydrous magnesium bromide in pyridine, using l · 8 v. 
at ordinary temp., but, owing to the formation of a magnesium-pyridine 
compound after some time, heavy deposits cannot be obtained. Attempts 
to make a magnesium amalgam by using a mercury cathode gave very poor 
results. Calcium is deposited from a solution of its nitrate in pyridine to 
a slight extent, but the formation of a skin of an insoluble calcium-pyridine 
compound on the cathode soon stops deposition. Zinc is readily deposited 
from solutions of its iodide in pyridine, using l · 6 v., but only poor deposits 
of cadmium, beryllium, and aluminium could be obtained.-A. R. P. 

Electrolysis of Non-Aqueous Solutions. V.-·Attempts to Deposit Certain 
Heavy Metals from Anhydrous Pyridine. Robert l\Iiiller, Reinhold Honig, 
and Anton Konetschnigg (.Jlonatsh., 1924, 44, 23i-245).-Copper is deposited 
from a pyridine solution of cuprous iodide, saturated at 25° C. by 2 · 8 v., 
a green deposit of a copper compound being simultaneously produced on the 
anode. l\Ianganese chloride in pyridine has an indefinite decomposition 
potential of a bout 2 v. and ferrous bromide one of l · 05 v .-A. R. P. 



474 Abstracts of Papers 

"Bugs" Increase Profits in Plating Practice. \Yalter S. Barrows (Cmwd. 
Foundryman, 1924, 15, 24-25).-If alkaline solutions are used to remove 
grease or oil from polished castings before plating, the solution should be 
heated to a temp. at least as high as the m.p. of the grease to be removed. 
If paraffin is used in the grinding, it is particularly important to use a very 
hot cleaning solution, but if tallow is used instead of paraffin, a cooler cleaning 
bath will serve. In nickel-plating, using a. simple double sulphate solution, 
5~0 Baume should not be exceeded. The addition of 2 oz. boracic acid per 
gallon will assist in the production of fine, tough, white deposits which will 
.-, colour" easily, whilst the addition of 1 oz. ammonium 'chloride per gallon 
gives a deposit that is more matt and a dull white in colour.-\V. H.-R. 

Repair of Worn Components by Electro-Deposition. J. P . .McLare (Trans. 
Faraday Soc., 1924, 20, 87-96; also Met. Ind. (Lond.), 1924, 24, 521-524).
In repairing worn parts of iron castings by electro-depoiiition of iron or nickel 
the casting must be cleaned thoroughly free from grease and dirt by immersion 
first in petrol, then, in rapid succession without drying, in a boiling alkaline 
electrolytic bath, cold water, a cold alkaline bath, cold water, an electrolytic 
acid bath, ancl warm water. The part is then plunged directly into the 
deposition vat. For iron coatings the electrolyte contains 3 to 3·75 lb. of 
ferrous ammonium sulphate per gall., and a c.d. of 18-20 amp. per sq. ft. is 
used at 18° C. Thick nickel deposits are obtained more easily than corre
sponding iron deposits; the electrolyte contains 2 lb. of nickel sulphate, 
3· 25 oz. of nickel chloride, and 4· 75 oz. of boric acid per gall. of distilled water. 
It is operated at 20 amp. per sq. ft. of cathode and builds up the worn part 
at a rate of 0·001 in. per hr.-A. R. P. 

The Blackening of Silver Sheet Anodes. T. B. L. Cain (Met. Ind. (Lond.), 
1924, 24, 593-594).-It is considered that the presence of sulphur is responsible 
for the blackening of silver anodes in plating baths. A method of desulphur
izing the cyanide by the use of lead carbonate is described. Apart from 
preventing blackening, the removal of sulphur prevents loss of silver in the 
sludge as silver sulphide.-J. C. C. 

Hydrogen in Zinc Cathodes. Oliver C. Ralston (Amer. Electrochern. Soc. 
(Advance Copy), 1925, April, 53-58).-A recent publication by l\L von 
Schwarz (ll1 etall u. Erz, 1924, 21, 499-504) describes deposits of zinc which 
show concentric rings, indicating that the metal has been deposited in layers. 
The density of Schwarz's metal is 6 · 9, and on heating large quantities of 
hydrogen are set free. R. has observed, in his own work, that smooth cathodic 
deposits of zinc develop well-defined warts on the surface, some as large as 
4 mm. in diam., after the cathodes have been stored sen'ral months or years. 
Their formation is ascribed to the setting free of hydrogen gas, which had 
been originally co-deposited with the zinc. lt is concluded that unless ways 
can be devised for preventing the presence of hydrogen in cathodic zinc 
deposits, the deposits may become defective during the course of a year or 
so by the above-described wart formation. 

Note on the Influence of the Cathode on the Structure of Electrolytic Deposits. 
-- Van de Putte (Ree. unir. Jlines, 1924, [vii.], 3, 105-108).-The deposit 
of lead from a solution of lead silico-fluoride is in a similar crntalline form 
to that of the cathode, the crystals of which seem to grow at the expense of 
the deposited metal similar to those of nickel and copper (cf. K. Graham, 
this J., 1923, 30, 522).-~.\.. R. P. 

The Structure of Electro-Deposited Nickel. G. \ \' aza u ( Z. JI eta llkzmde, 
1924, 16, 482-483).-0wing to the brittleness obsernd in the further working 
of nickel plates deposited electrolytically upon rotating electrodes, and 
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remarked particularly after the striking and annealing of coins, an investiga
tion \Vas undertaken. Seven photomicrographs illustrate the structures of 
the nickel as deposited, worked, and annealed. Annealing at 600° C. does 
not quite remove the laminated structure, which is practkally removed at 
700° C., and at 900° C. the grain structure is completely uniform. The ball 
hardness of electrolytic nickel appears to remain at the figure caused by any 
given amount of cold-work until approx. 550° C., where rapid softening occurs. 
After 700° C. the softening is much more gradual, according to the ball 
hardness : annealing temp. curves here reproduced. The cause of the 
brittleness was not discovered, but the suggestion is made that mechanically 
intermixed hydrogen may go into solution, on annealing, along the grain 
boundaries.-T. H. T. 

The Structure of Electro-Chemical Deposits. R. Audubert (Rev .. Met., 1924, 
21, 567-584).-The form and structure of a metallic deposit obtained by 
electrolysis depend not only on the metal but also on the conditions of 
electrolysis. Thus with the same metal, by varying the conditions, one can 
obtain great variety in the structure of the deposit. It will vary from a 
smooth and regular deposit to an arborescent form of large crystals. The 
increase in the use of zinc and nickel deposits has brought about systematic 
researches in this direction by a number of men, among whom is W. E. Hughes 
(J. Inst. Jl!Ietals, 1920, 23, 525, and Trans. Faraday Soc., 1921, 16, (3), Ap
pendix, 130-131). The article deals chiefly with the classification of the 
deposits, their nature and adherence, the addition of foreign substances, the 
concentration of the electrolyte, c.d., temp., and circulation of the electro
lyte. Photomicrographs of various deposits are included, together with tables 
of the conditions governing the deposits.-F. J. 

The Electro-Deposition of Cadmium. Sherard Cowper-Coles (Chem. Trade 
J., 1924, 75, 126-127).-Cadmium plating from cyanide solutions yields 
much more resistant coatings than are obtained with zinc either by plating 
or galvanizing, and now that the price of cadmium is so much lower, it is 
suggested that a valuable field of research is opened up. Electro-deposited 
cadmium is slightly harder than silver-plating, but not nearly as hard as 
nickel-plating.-A. R. P. 

On the Electro-Deposition of Metallic Chromium. Erik Liebrcich (J.1Jet. Ind. 
(Land.), 1924, 24, 450).-lt is pointed out that the electrolyte used in 
chromium plating changes its chemical composition under the action of the 
plating current. To secure the best results, most of the chromium in the 
bath should be present in the bivalent condition.-J. C. C. 

Some Views on Chromium Plating. J. Silberstein (Brass lrorld, 1924, 20, 
217).-0wing to its hardness and tendency to remain in the passive state, 
chromium has advantages over nickel for electro-plating, and good chromium 
plating is likely to be better than good nickel-plating. But, in its passim 
state, chromium has a high positive potential and consequently will accelerate 
the corrosion of steel if the plating is defective. The theory of Schwartz 
(this J., 1923, 30, 61i) concerning the effect of eYoked hydrogen in chromium 
plating is criticized, and it is suggested that a range of hydrogen ion concen
tration exists aboYe and below which the metallic character of the cathodic 
deposit turns into an hydroxidic one.-\Y. H.-R. 

Chromium Plating Steel Using Chromium Anodes. KeYie '\V. Schwartz 
(Brass TV orld, 1924, 20, 85-88).-A paper read before the American Electro
chemical Society (J., 1923, 30, 617).-\V. H.-R. 

The Electrolytic Deposition of Copper-Zinc Alloys from Potassium Cyanide 
Solutions. Rudolf Carl (Z. Elektrochem., 1925, 31, 70-84).-lt is pointed out 
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in this mainly theoretical paper that, in general, and by using brass anodes of 
given composition and with theoretical anodic current, for every given pro
portion of copper and zinc in a potassium cyanide electrolyte, with a decreasing 
cathodic current the percentage of copper in the alloy deposited on the 
cathode continuously falls. The relationship between the composition of 
the electrolyte and the falling copper content of the cathode follows a hyper
bolic law. It is shown and discussed that, for the deposition of an alloy of 
least variable composition and colour, the best proportion of copper and zinc 
in the mixture is 1 : 1.-W. A. C. N. 

Individual Control of Gold and Silver Deposited by Weight. J. A. Hall (Brass 
JV orld, 1924, 20, 213).-To obtain accurate control over the wt. of gold or 
silver deposited on each of a number of articles which are being plated simul
taneously, it is essential that each article shall be connected to its own amp. 
recording instrument ; if this precaution is not taken the time occupied in 
cleaning and removing the specimens will result in some being over- and some 
under-plated. In the instrument described six Sangamo recording amp. 
metres are used, supplied with an arrangement whereby a red light flashes 
when the correct deposit has been formed on any one article.-\V. H.-R. 

The Electro-Deposition of Manganese.-11. A. J. Allmand and A. N. 
Campbell (Trans. Faraday Soc., 1924, 20, 379-384).-In continuation of 
earlier work (cf. this J., 1924, 32, 616), further attempts have been made to 
obtain coherent manganese deposits from aqueous solutions. The best 
results were obtained by the use of a divided cell, a strong solution of 
ammonium sulphate being the anolyte and a solution containing manganese 
and ammonium sulphates the catholyte. The latter is treated from time to 
time with dilute sulphuric acid or ammonia to maintain its pa within the 
limits 6 to 8. The temp. is kept as near as possible to 30° C. and a c.d. of 
10-15 amp. per sq. dm. of cathode surface is used. The cathode consists of 
a rotating aluminium cylinder against which is pressed a burnisher. The 
metal obtained is very brittle, and is not softened by annealing in vacua to 
remove occluded hydrogen.-A. R. P. 

The Double-Wedge Comparator for Controlling the Acidity of Nickel 
Solutions. E. D. Stirlen (Brass World, 1924, 20, 235-236).-A description 
of an apparatus for the rapid determination of the acidity of nickel solutions 
during electrolysis. A double-wedge prism is employed, and js constructed 
so that its colour varies from one end to the other, an arbitrary scale being 
attached. A portion of a solution in a standard-sized cell is treated with a 
drop of a dye [name not stated), and moved up and down on the top of the 
prism until the colour by transmitted light coincides with the particular part 
of the prism of which the scale reading is then taken ; this reading gives 
an accurate indication of the acidity on the arbitrary scale employed. The 
effect of the green colour due to the nickel is eliminated by placing a second 
cell of the solution, without any dye, behind the prism.-W. H.-R. 

The Installation of a Nickel-Plating Bath for Small Articles. A. Garcin 
(Electricien, 1921, [2], 52, 537-539).-\\rorking instructions are gin'n for the 
installation of a plating bath for small articles.-J. C:. C. 

Use of Lead and Glycerin for Bright Nickel. R. L. Shepard (Brass lrorld, 
1924, 20, 416).-A bright nickel deposit is given on brass if lead acetate and 
glycerin are added to the plating solution. The exact formula of the latter 
is not of importance as long as it is of the single salt type and contains boric 
acid. The first addition of the brightener should be at the rate of: glycerin, 
! fluid oz. per gallon; 20% lead acetate solution, 3 fl.ujd oz. per 100 gallons. 
When the effect of this wears off more of the lead acetate solution is added, 
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with sufficient glycerin to prevent the precipitation of the basic salt when 
the 20% solution is diluted.-vV. H.-R. 

Diseases of Nickel Deposits. William Yoss (Jlet. Ind. (Lond.), 1924, 25, 
124-126).-A number of troubles which occur in nickel-plating are tabulated, 
toaether with their causes and cures.--J. C. C. 

~ 

Nickel Anodes. C. T. Thomas and ,V. Blum (Met. Ind. (Lond.), 1924, 
25, 175-178).-Summary of a paper read before the American Electro
chemical Society. (This ./., 1924, 31, 506.)-J. C. C. 

The Treatment of Nickel Itch. S. Herrick (Brass TV orld, 1924, 20, 
240-241).-The actual cause of nickel itch is obscure, and it does not appear 
to be due to the presence of sulphuric or hydrochloric acids. The disease 
is encouraged by failure to wash those portions of the skin that come into 
contact \vith nickel solutions, and the disease can b~ almost entirely prevented 
if the arms and hands are regularly rubbed with lanoline before work is com
menced. Prescriptions are given for suitable ointments and mixtures. 

-vV. H.-R. 
Nickel Eczema or Itch: Its Cure. Anon. (Brass World, 1924, 20, 23).

Nickel solutions when brought into contact with the skin cause a skin disease 
analogous to that produced by cyanide. The disease may be both prevented 
and cured by an American preparation called "Verelfa galvanizers' soap 
and salve."-\V. H.-R. 

Attempts to Separate Metallic Tungsten from Solutions of Tungsten Salts. 
B. Neumann and H. Richter (Z. Elektrochem., 1924, 30, 474-477).-It is 
concluded that up to the present no method is known by which tungsten 
may be precipitated as the metal from aqueous solutions, even when using 
solutions of complex salts. An attempt to separate metallic tungsten by 
electrolysing a solution of tungsten hexachloride in a number of organic 
imlvents failed also. A small quantity of deposit was, however, obtained 
when using a solution in glycerin, but there do not appear to be any 
commercial possibilities in the process.-,V. A. C. N. 

The Value of Tri-Sodium Phosphate as an Alkali Cleaner. R. Perry Ful
kerson (Brass World, 1924, 20, 237-239).-The cleaning power of different 
solutions for removing oil films has been examined by a direct method in 
which the time taken by the boiling solution to remove a film of oil from a 
glass plate was measured. The relative cleaning power is in the order-soaps, 
sodium hydroxide, tri-sodium phosphate, sodium carbonate, the soaps being 
the most efficient. This is in agreement with other determinations based on 
"comparative drop-size measurements," indicating that the cleaning power 
of a solution is proportional to its emulsifying power. The addition of small 
amounts of soap or sodium silicate to tri-sodium phosphate, sodium carbonate, 
or sodium hydroxide greatly increases the cleaning power of the solution. 

--,Y. H.-R. 
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X.-INDUSTRIAL USES AND APPLICATIONS 
OF :l\IETALS AKD ALLOYS. 

For key to abbreviations nsed, see pp. 285 and 293. 

The First Use of Metals. T. A. Rickard (Eng ... Min. J.-Press, 1924, 
117, 528-530, 602-604, 7!59-762).-Discnsses the use by primitive man and 
by the early civilizations of gold, siker, copper, bronze, iron, lead, and zinc. 

-J. c. c. 
Advances in the Metallurgy of the Important Metals During and Since the 

War. K. L. Meissner (Z. angew. Chem., 1924, 37, 1-4).-A review describing 
the recent advances made in the methods of smelting copper, zinc, and lead 
ores.-A. R. P. 

On the Question of Patentability of Alloys. L. l\Iax '" ohlgemuth ( Z. 
angew. Chem., 1924, 37, 422-424).-A discussion of the German patent law 
with respect to alloys. Apparently an alloy consisting of a chemical com
pound between two metals, such as MoNi or Al:!Cu, is not, in itself, patent
able, but a metho<l of preparing the alloy, if novel, is patentable, as is also 
an alloy of a chemical compound and excess of either of the constituents 
metals or of the compound and a third metal, provided that the new alloy 
hm; chara<:teristic med1., phys., or chem. properties.-A. H,. P. 

Materials of Construction for Chemical Apparatus. Harold F. Whittakn 
(11ru11s. Amer. Inst. Chem. Eng., 192:3, 15, 114-142, 153-169).----A discm;sion 
of the suitability of certain materials for use in the manufacture of chemical 
plant. Aluminium is recommende<l for the concentration of acetic acid, 
but!if.therc is any formic acid present aluminium should not be used. Copper, 
Duriron, nickel, and silver are also useful for apparatus in which acetic acid 
is used. 60°/0 hydrofluoric acid can be safrly stored in passivated steel 
drums. The qualities of alloy steels, nickel-steel, lnvar (36-37% nickel
steel), platinites (42--46% nickel-steels), l\Ionel metal, hard lPads, lead-nickel 
alloys, copper-nickel-zinc alloys, and special alloys, such as Ceco (aluminium 
with 2-4% of rare earth metals), Har<lite (nickel 45%, dirominm 15~~' 
. 130/ ·1· JO i:OI iO/ · · •} i-O/ _ 001 ll'Oll • 10 , s1 won · v /o• copper 't 10 , zirco111nn1 ,} "±D 10 , manganese - 10 , 

and aluminium O·\lr;<~~). and lllinm (a nickPl-chromium alloy containing also 
copper, molybclPnnm, tungsten, aluminium, silicon, and manganese), ~.\mpco 
(an aluminium-bronze containing iron), 8tellite, Bario, l\Iagnalimn, and 
ElC'ktron are considC'rC'cl from the point of Yicw of their nse in chemical 
mauufacturP.--.J. F. 8. 

Testing Materials (Metals and Alloys) to Determine Their Suitability for 
Constructing Chemical Apparatus. F. W. Horst (Chem. App., 1924, 11, 
105-107; C. Abs., In24, 18, 2981).-PurC' aluminium, aluminium-bronze, 
copper, "Chrysokol," pure nickel, and phosphor-bronzf' WC're tested to find 
a suitable material for use in the manufacturC' of gdatin. Aluminium-bronze 
proYC'd best, pure aluminium next best. (Cf. ibid.,~1924, 11, 42-44, 50-53.) 

Effect of Surface Conditions on Heat Transfer in Evaporators. L. A. 
Pridgeon and W. L. Badger (Che111. Jlet. E11g.,~1924,)0,_664-6(l5).-Abstract 
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of a paper read at the Heat Transfer Symposium held by the American 
Chemical Society. The behaviour of steel and copper tubes indicates the 
profound effect of surface conditions on the over-all coeff. in evaporators. 
The values of this coeff. U (B.th.u. per hr. per sq. ft. per ° F. for an over-all 
temp. difference of 36° F., with boiling temp. held constant at 167° F.) were 
as follows: 

124 rusty steel tubes 
124 new steel tubes . 
124 slightly dirty copper tubes 
48 polished copper tubes . 
48 acid-cleaned copper tubes 

F. 
330 
460 

1000 
1440 
2560 

-F.J. 
A New Method of Constructing Surface Condensers. Ludwig Heuser 

(Z. V. d. I., 1924, 68, 1121-1124).-In the usual arrangement of condenser 
tubes, vertically one above the other, the lower tubes are covered with the 
condensate dropping from those above. Hence for the :majority of tubes 
one has to deal with heat transference through a fairly thick layer of water 
as well as through the tube wall, and the heat conductivity of water is 
very poor. Similarly; a bad conducting air layer upon the tubes reduces 
their efficiency. By staggering the tubes, so that they are fixed in diagonal 
instead of vertical lines, the condensate of the one falls so as to touch the one 
side of the tube below. The condensate flows round only one quarter of this 
tube's surface before falling from its under side on to the side of the tube below 
that. Thus also is the res'fstance to the passage of the steam reduced and the 
air extraction simplified. Already some hundred installations of this type
have been erected, mainly for turbines. Experimental data here recorded 
point to very greatly increased efficiency being achieved by the new design. 

-T.H.T. 
How to Select a Spring Material. Joseph Kaye 'Vood (Amer. Machinist 

(Eur. Edn.), 1924, 60, 49-52).-A quantitative nwthod for determining a proper 
Rpring material is dcscrile::l, the two principal quantities being load-deflection 
rate and max. safe range of deflection. };'rom the standpoint of the former, 
the only quantities influencing the choice of material, without the limitations 
imposed by special requirements, are the relati\'e rnlues of the moduli of 
the materials at hand. The modulus is probably affected more by temp. 
\'ariations than by anything else. A table is giwn of various materials, with 
tllf'ir phys. and nweh. properti<:>s and their "material indices." The ex
pression ·· matrrial index" is obtained by clidcling the max. safe working 
stress by the modulus of clastieity. It is shown that several other factors 
influence the quant. det<:>rmination of <t proper spring material, and these 
factors, together with suggestions for their use and comparison, are briefly 
summarized. The figures in the ta blc do not, in every case, represent the 
best quality which can be obtained in practice. To exemplify this, brass 
and phosphor-bronze are taken, and it is shown that, by rolling, the former 
might give a higher '' material index " than the latter, and thus indicate that 
the cheaper brass might be, in the most favourable circumstances, a better 
spring material. Yet the greater stiffness, if desired, and the higher tensile 
strength of phosphor- bronze, should not be onrlooked.-F. J. 

The Maximum Load Permissible on Rollers in Contact with Plane Sur
faces. A. Dumas (Bull. tech. 811i8se Ro11u111de, 1924, 148-151).-A number 
of engineering structures are supported by rollers rl'sting on plane surfaces, 
and the max. load permh;siblc in such cases has been investigated expcri-
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mentally. The results indicate that when a sphere or cylinder is pressed 
between two plane surfaces, the formulre of Hertz are strictly applicable 
as long as the deformations are purely elastic, but as soon as permanent 
deformation takes place the formulre break down. As soon as permanent 
deformation occurs the conditions are somewhat like those existing in the 
Brinell hardness test, and it is shown that, if P is the load on the cylinder 
in kg., land d the length and diam. of the cylinder in cm., and H the Brinell 
hardness number in kg. per sq. mm., the max. permissible load that will 
just not produce permanent deformation is given by the equation 

~ = 3~0 . H 2 • The constant 300 applies to similar steel surfaces in con

tact, and will be different in the case of other alloys; whilst if the cylinder 
and the plane surface are not of equal hardness, it is the hardness of the softer 
metal that must be used in the equation.-W. H.-R. 

Current Capacity of Wires and Cables. George E. Luke (Elect. J., 1923, 
20, 127-130).-In short conductors especially, the current that can be passed 
is limited by the max. safe temp. of the cable. Careful tests showed that 
the actual temps. reached by conductors in still air were greater than those 
indicated by existing formulre. A chart, based on these tests, and connecting 
the size of the conductor and the current passing with the temp. rise in still 
air, is given for bare aluminium and copper cables, and the effect of insulation 
is discussed.-J. C. C. 

The Electrical Resistance of Contacts. vV. Schalchlin (Schw. Elek. Ver., 
1924, 15, 106-116; Eng. Abs., 1924, (20), 44).-The contact surface of 
a finger or plate, even when well polished, consists of microscopic pyramids. 
·~. determines analytically the resistance of such contacts for different 
materials, and plots curves giving the contact resistance as a function of the 
mechanical pressure. Experimental results are given for different forms of 
contact surface, including screwed and sliding contacts, and also the effects 
of oxidation and dirt. Much useful information is given in regard to the 
design of contact surfaces. 

On the Coefficient of Expansion of Mantle Wire. J. Salpeter (Z. tech. 
Physik, 1920, 1, 205-208).-Composite wires, the core and case of which 
consist of metals of different expansions when heated, are used melted into 
glass in the manufacture of certain electric lamps. Provided that core and 
case of such a wire are firmly adherent to one another, and that in neither 
metal do the stresses pass the elastic limit for that metal, one may calculate 
theoretically the effective expansions both longitudinally and transversely. 
The formulre found from this theoretical consideration are applied to a wire 
the core of which consists of a 4°/0 nickel-iron alloy, while its case is of copper. 

-G.S. 
The Photo-Electric Cell. Felix Michaud(Radio-electricite, 1924, 5, 141-144). 

-A popular account of the application of the photo-electric cell to the 
measurement of stellar temps.-C. J. S. 

Metallization of Surfaces by Cathodic Sputtering. -- Lambert and 
-- Andant (Rei'. d'Optiq11P. 1924. 3, 175-178).-A new form of apparatus 
for producing metallic coatings by cathodic sputtering in a vacuum. The 
apparatus is easily accessible and can be used for large surfaces.-C. J. S. 

Non-Corrodible Gun-Barrels. F. A. Fahrenwald (Trans. Canad. Inst. 
Jli11. Jf et., Hl21. 24, 196-218).-The various causes of the corrosion of steel 
gun-barrels are examined in some detail. and the results of a number of 
Pxperiments carried out on gun-barrels made of nwtals otht:>r than steel are 
briefly snmmarized. The properties which an ideal material for the lllanu-



Industrial Uses and Applications of Af etals 481 

facture of gun-barrels should possess are enumerated, and it is shown that only 
alloys containing iron, cobalt, nickel, or copper as a major constituent would 
be likely to be of value for this purpose. An iron-chromium alloy was found 
to be most suitable, and iron-nickel, nickel-chromium, and copper-nickel 
alloys also gave good results. Xo details of the experiments, ho\vever, are 
given.-J. C. C. 

Metals Used in Die-Castings. A. G. Carman (Jlachinery (..V. Y.), 1923, 
29, 516-518; also Machinery (Lond.), 1923, 21, 801-803).-An alloy for 
making die-castings must not attack the surface of the die at the casting 
temp., and must be strong enough to withstand the strain due to the sudden 
shrinkage. The best way to test the suitability of an alloy for this purpose 
is to cast it in a die having large cores and thin sections. Before casting, the 
molten metal should be clean, and free from oxides, impurities, and occluded 
gases. Small shrink holes in the interior of castings having heavy sections 
are unavoidable, but, owing to the dense grain of the outer surfaces, these 
holes have little effect on the strength of the casting. The compositions of a 
number of Babbitts, zinc-base alloys, and aluminium alloys suitable for various 
classes of work are given, together with a table showing the limits of wall 
thickness, wt., &c., to be observed in designing die-castings for the various 
alloys.-J. C. C. 

Pressed Metal Parts Replace Castings. Anon. (Amer. Jrlachinist (Eur. 
Edn.), 1924, 60, 398-399).-A number of illustrated examples of stamped 
metal parts which have been substituted for castings.-F. J. 

The Status of Secondary Non-Ferrous Metals. W. l\L Corse (Raw .JJ!at., 
1923, 6, 136-137).-Discusses practical non-ferrous scrap metallurgy, and 
the work of the U.S. Navy Department in the scientific utilization of scrap 
metals. 

Management Data. Common Materials Used in Manufacture. Anon. 
(.Management and Administration, 1923, 6, 387-389).-Standard sizes in which 
aluminium, copper, and brass are sold in America.-J. C. C. 

The Rare Metals and Their Uses in Industry. Stanislas Meunier (Science 
et la Vie, 1922, 21, 107-116).-Brief notes arc givm on the history, occurrence, 
properties, and uses of 26 of the rarer metals.-J. C. C. 

Wire-Cloth-Its Manufacture and Uses. L. Dwight Lloyd (Raw .Mat., 
1923, 6, 131-135).-Discusscs production, uses, and peculiarities. 

Tentative Specifications for Non-Ferrous Insect Screen Cloth (B50-23T). 
Anon. (Amer. Soc. Test. Jfa,t, Te11tatire Standards, 1924, 107-109).-Cover 
insect screen cloth woven from non-ferrous wire and intended to be used as a 
protection against insects and other small creatures. 

Alkali Vapour Dectector Tubes. Hugh A. Brown and Chas. T. Knipp 
(J. Amer. Inst. Elect. Eng .. 1924, 43, 26-:32).--Describes the preparation of 
:3-electrode tungsten filament receiving valves into which sodium. potassium, 
or their alloys are introduced. The low ionizing potentials of their vapours 
permit the use of low plate voltages. The authors claim steady results at 
5-10 anode volts. and greater sensitin•ness to weak signals.-C. J. S. 

The Surface Treatment and Colouring of Metals from the Standpoint of 
High Quality Work. H. Krause (Jlaschi11e11ba11. 1924, 3, 1094-1096).
A short summary of the processes for surface colouring metals and their 
plating (Sheffield plating) with other metals.-G. S. 

The Metallic Coating of Glass and Ceramic Ware and the Glazing of Metal 
Ware by Spraying. J. Barfuss (Glashiitte, 1923. 53, 436. 451; J. Soc. Glass 
Tech., 1923, 7, 251-252.4.).-Tn modern forms of apparatus for coating glass 
and ceramic ware with a metallic film, the metal, in the form of wire of 

YOL. XXXIII. ~ I 
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suitable gauge, is melted by the production of an electric arc. As the tip of 
the wire melts, the fluid metal is projected on to the article to be coated (the 
surface of which is ground smooth) by a jet of air under pressure. An auto
matic adjustment feeds in the wire at the rate at which it is used. The process 
can be used for metals or alloys such as brass, and an alloy of the percentage 
composition bismuth 44, lead 28, tin 16, cadmium 12, having a m.p. of only 
54"-64°, can be used, greatly economizing current. l\Ietal ware may be coated 
with a glaze by projecting powdered glass by nwans of a blast on to the reel-hot 
surface of the metal. 

Coating Glass and Porcelain with Metals. Anon. (Diamant, 1923, 45, 68; 
J. Soc. Gla~s Tech., 1923, 7, 114A.).-The glass is first coated with a thin 
layer of gold chloride or platinic chloride in sulphuric ether, usually mixed 
with oil to give a sufficiently viscous liq uicl. Articles so coated are then 
introduced into ordinary electrolysing vessels. For a copper coating. the 
bath consists of 2 parts of copper sulphate in 3 parts of distilled water. A 
silver bath is made from 12 parts of silver nitrate and 13 parts of potassium 
ferrocyanide in 300 parts of distilled water. For gilding, 7 parts of gold are 
dissolved in aqua regia, precipitated with ammonia, and the bath is made by 
tnating the still moist precipitate with 8 to 9 parts of water. A mixture of 
10 parts of gold and 1 part of silver solution gives "green" gold, whilst 
10 parts of gold and 1 part of copper solution gives "red" gold. 

Mathematical Equations for Heat Conduction in the Fins of Air-Cooled 
Engines. D. R. Harper (3rcl) and W. B. Brown (Ann. Rep. Nat. Adris. 
Cttee. Aeronautics ( U.S.A.), 1922, 679-708).-A mathematical investigation 
of the conduction of heat by the metal fins of an air-cooled engine. The 
problem is to reduce the actual geometrical area of the fin surface, which is not 
at constant tempera.ture, to an equivalent cooling area at one definite temp.
namely, that of the cylinder wall at the point of attachment of the fin. An 
equation is derived giving the effectiveness of fins, subject to certain assump
tions as to their dimensions, shape, and the nature of the heat transfer. 
The validity of these assumptions is tested and shown to be satisfactory, 
except as regards the shape of the fins, for which tables of corrections are 
given. The equations are then applied to the cases of steel and aluminium 
fins used in two types of aero-engine. The computations indicate that high 
thermal conductivity for fin metal is quite unimportant. The mathematical 
work is complicated, but enables the prediction of the cooling power of any 
specified size and spacing of fins for given conditions of cylinder temp., air 
current, &c., and also enables the calculation of optimum dimensions of 
fins.-\V. H.-R. 

The Case for Metal Construction [of Aeroplanes]. John D. Korth (Flight, 
1922, 14, 632-63:~. 649-651, 662-663).-A reprint of a paper published in 
J. Roy. Aero11a11t. Soc., 1923, 27, 3-17. This J., 1924, 31, 512.-J. C. C. 

Materials in Aircraft Construction. J. D. Xorth and Leslie Aitchison 
(Flight, 1924. 16, :~6-38. 48-52).-A reprint of a paper published in J. Roy. 
Aero11a11t. Sor. This J., 1924. 32, 626.-J. C. C. 

The Junkers All-Metal Monoplane. Anon. (Flight, 1923, 15, 35-38).
A description of the Junkers all-metal monoplane, with illustrations of some 
constructional details.-J. C. C. 

The Junkers Metallic Aeroplane. H. Junkers (Aero11a11tiq11e, 1924, 6, 
41-42).-An abstract of a paper published in J. Roy. Aeronaut. Soc., 1!)23, 27, 
406-409. This./., In24. 31, 512.-J. C. C. 

Metal Aeroplanes. H. J unkcrs (Flight, Hl23, 15, 24).-See abstract 
above.-,J. C. C. 
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The Metallic Construction of Dornier and of Junkers. Anon. (Aero
technique, 1924, (19), 92-94 (suppt. to Aeronautique, 1924, 6, 62) ).-A reply 
by the firm of Junkers to the previous article. It is urged that the Junkers 
type of construction is thoroughly sound, and its advantages are set out. 

-J.C.C. 
Standardization in Germany. P. G. Agnew (Bull. Taylor Soc., 1923, 8, 

224-248; Eng. Index, 1923, 611).-Points out the efficiency of national 
industrial standardization in Germanv, where over 700 national standards 
have been adopted. v 

Standards in German Industry. George E. Hagemann (llfanagement 
Eng., 1923, 4, 183-188; Eng. Index, 1923, 611).-The total number of 
standards adopted to date is 870, and about 15 are added monthly. The 
organization of the German Industrial Standards Committee is discussed. 
A table of the standards adopted up to January 1923 is given. 

BEARING ALLOYS. 

Possible Improvements in Bearing Service. G. A. van Brunt (lndust. 
Eng., 1924, 82, 264-270).-A discussion of the relative merits of sleeve and 
anti-friction bearings. Comments from a large number of manufacturers on 
the installation and use of bearings occupies 5 pp.-C. J. S. 

Changes that have taken place in Bearings. L. A. Hillman (lndwst. 
Eng., 1925, 83, 127-130).-An historical review.-C. J. S. 

Requirements of a #'Good Bearing Metal. Anon. (Power House, 1922, 
15, (22), 36).-The mechanical properties are not the only ones requiring 
attention ; the tendency of the metal to hold the oil film, the coeff. of friction, 
the heat conductivity, and the ability to carry the load at abnormal temps. 
should also be considered.-J. C. C. 

Survey of Armature, Axle, and Journal Bearing Practice. Anon. (Elect. 
Ry. J., 1924, 64, 227-235).-A comparison of the practices of 20 American 
electric railways. The types of bearing favoured, the methods of determining 
wear, removing old Babbitt, and cleaning and tinning the shells, the com
position of the Babbitt, the treatment of the mandrels, and the methods of 
pouring, are considered.-J. C. C. 

Advanced Practice in Anti-Friction Bearings. P. B. Liebermann (Amer . 
. Machinist (Eur. Edn.), 1924, 60, 533-534).-Abstract of an address delivered 
before the American Society for Testing Materials.-F. J. 

Lead Alloy Bearing Metal Developed. Anon. (Elect. Ry. J., 1922, 59, 
647).-The principal phys. characteristics of Frary metal, a calcium-barium
lead alloy, are enumerated, and a table is given in ·which the performances 
uf bearings lined with this metal and fitted to cars by 7 electric railway 
companies are set out.-J. C. C. 

Genelite-A New Bearing Material. E. G. Gilson (1riachinery (N. Y.), 1922, 
29, 123-124).-Genelite is a bronze-bearing metal, developed by the General 
Electric Co. (U.S.A.), and made by partially reducing a mixture of copper, 
lead, and tin oxides with an excess of graphite. The powder obtained is 
submitted to pressure in steel moulds and then heat-treated. The result 
is a porous material containing graphite uniformly distributed throughout 
its pores. Owing to its structure, it will soak up oil from its outer surfaces 
by capillary attraction, and thus no oil holes and grooves are necessary in 
bearings made of this material. Owing to its low tensile strength it must 
be completely supported by its housing. It is difficult to machine, and is 
best shaped by grinding.-J. C. C. 
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Tentative Specifications for Non-Ferrous Alloys for Railway Equipment in 
Ingots, Castings, and Finished Car and Tender Bearings (Bl 7-21T). Anon. 
(Amer. Soc. Test. Mat. Tentative Standards, 1924, 89-93).-These specifica
tions cover the various non-ferrous alloys for locomotive equipment in ingots, 
castings, and finished car and tender bearings. The alloys and the purposes 
for which they are used are: Phosphor-bronze, for connecting-rod bearings, 
bushings, eccentric straps, crosshead gibs, and miscellaneous bushings, in 
place of Bearing l\Ietal No. 1, when specifically covered in the contract. 
Bearing _Metal No. l, for connecting-rod bearings, bushings, eccentric straps, 
crosshead gibs, and miscellaneous bushings. Bearing J1 etal No. 2, for driving
box bearings, engine-truck and trailer bearings, and hub liners. Bearing 
Metal No. 3, for lead-lined bearings, for locomotive tenders, freight and 
passenger-car equipment. Bell Metal, for locomotive bells only. Babbitt 
1l!etal, for Babbitting driving boxes, rod brasses, crossheads, and for hub 
liners. Lining Metal, for lining truck brasses, tender brasses, and car brasses. 

Tentative Specifications for White-Metal Bearing Alloys (known Com
mercially as " Babbitt Metal") (B23-18T). Anon. (Amer. Soc. Test. Mat. 
Tentative Standards, 1924, 94-98).-Cover white-metal bearing alloys, known 
commercially as "Babbitt metal." Twelve typical Babbitt metals are 
specified, covering the range of alloys commercially used, and are design;:tted 
as Grades Nos. 1 to 12, in accordance with their decreasing tin content. 

Standard Babbitt Specifications. Anon. (Machinery (N. Y.), 1923, 29, 
460; also Machinery (Lond.), 1923, 21, 653).-Specifications adopted by 
the Society of Automotive Engineers for various types of bearing metal. 

-J.C.C. 
Some Types and Applications of Babbitt, Ball and Roller Bearing Hangers. 

Frank E. Gooding (lndust. Eng., 1924, 82, 229-231).-A review of the 
various types of bearings, with special reference to methods of lubrication. 

-C. J. S. 
Babbitt Metal. L. D. Allen (Machinery (N. Y.), 1922, 29, 114-115).

A semi-tin or lead-base bearing metal is the most suitable metal for bearing 
loads up to 1800 lb. per sq. in. Such an alloy is of much more value than 
"genuine" Babbitt with 80-90% tin, on account of its greater anti-frictional 
properties. It is pointed out that no single bearing metal can be suitable 
for all conditions, and the effects of the presence of tin, lead, copper, antimony, 
bismuth, and aluminium on the properties of Babbitts are discussed.-J. C. C. 

Proper Equipment Improves Babbitt Room Results. Anon. (Elect. Ry. 
J., 1925, 65, 93-94).-The methods used by the Twin City Rapid Transit 
Company for tinning and Babbitting bearings are described. For spreading 
the flux before tinning an asbestos swab is used, while the tinning is done 
with a brush having bristles of twisted copper strands. A high rate of pro
duction is obtained by the use of a Babbitting machine having a water
cooled, automatic releasing, mandrel.-J. C. C. 

Babbitt Metal Applied and l Removed with the Blowpipe. Anon. (Iron 
Steel Canada, 1924, 7, 173).-The oxy-acetylene blowpipe is well suited for 
the removal of old Ba,bbitt metal from worn bearings and for casting the new 
ones. A welding blowpipe is preferable, and can be used to remove grease 
or other foreign matter, to preheat the melting pot and melt in the new 
metal, and to clean the bearing mould.-\V. H.-R. 

Bronze or Babbitt for Camshaft Bearings. J. F. Reynolds (Amer . 
. Machinist (Eur. Edn.), 1924. 60, 665).-Bronze bushings of the camshaft 
of a motor engine were chambered out and Babbitted to a depth of -r1-0 in. 
Under test the bearings behaved perfectly, and Babbitt-lined camshaft 
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bearings have become a matter of regular production with this particular 
firm.-F. J. 

Babbitting Bearing Shells. L. C. Fox (Amer. :Machinist (Eur. Edn.), 1922, 
56, 308).-Practical instructions are given for re-Babbitting the bearing 
shells of motor vehicles.-F. J. 

Babbitting Cast Iron. I. B. Rich and Fred Wohlert (Amer. Machinist 
(Eur. Edn.), 1924, 60, 447, 819; 61, 436).-Suggestions are made for pre
paring the surfaces of cast iron so that they may be tinned suitably to hold 
Babbitt metal. W. recommends an alloy of 2 parts 50-50 solder and 1 part 
zinc for tinning, and also as a solder for cast-iron parts.-F. J. 

Babbitting Brasses for Subway Trains. Fred H. Colvin (Amer. Machinist 
(Eur. Edn.), 1924, 60, 629-630).-A brief illustrated description of the equip
ment of a department of a New York subway service, in which 4 tons of 
Babbitt per month are handled. The method of assembling brasses and 
mandrels is clearly shown.-F. J. 

Casting Crown Brasses and Hub Plates in Plac~Discussion. F. M. 
A'Hearn and C. L. Dickert (Amer. Machinist (Eur. Edn.), 1924, 60, 143-144, 
234, 328).-Various methods of holding crown brasses are discussed, and the 
reasons why they become loose are given. Crown brasses may outwear 
3 hub-plates, in which case the practice of pouring both as one unit presents 
disadvantages. The question as to whether brass or Babbitt metal is prefer
able for hub-plates is, as yet, an open one, although tests have shown that, 
under certain conditions, Babbitt is the more satisfactory material. A sum
mary of data regarding crown brasses, wear and hub-plates, is given.-F. J. 

Suggestions on Re-Babbitting Bearings. M. M. Brown (Elect. World, 
1922, 79, 434).-Some practical hints. In a position subject to shock, a 
tough Babbitt, 89% tin, 7% antimony, 4% copper, is advocated. See also 
Smith, ibid., p. 886.-C. J. S. 

Re-Babbitting Bronze-Backed Bearings with a Soldering Copper. Robert 
Tait (Amer .. Machinist (Eur. Edn.), 1922, 56, 750-751).-A brief description 
of a method of building up a Babbitt-lining by means of a soldering-copper, 
followed by boring to size.-F. J. 

ALUMINIUM AND ITS ALLOYS. 

Aluminium and Its Uses. Leon Guillet (Biill. Soc. ind. Mulhouse, 1924, 
90, 454-470).-The methods of producing aluminium are outlined. Data 
showing the production and use of aluminium, in France, U.S.A., Great 
Britain, and Germany in the years immediately preceding 1913. The 
properties and uses of aluminium, aluminium-bronzes, Duralumin, Alpax 
(aluminium-silicon alloy containing 13% of silicon), are enumerated and 
discussed.-J. F. S. 

New Uses for Aluminium. Anon. (Aluminium, 1924, 6, (11), 6-7).-
0xidized aluminium wires make an efficient substitute for copper in winding 
electromagnets, 360 kg. of aluminium replacing 900 kg. of copper without 
loss of efficienc:y.-A. R. P. 

Bauxite and Aluminium. T. Poole l\Iaynard (Chem. Age (N. Y.), 1922, 
30, 86-88).-The article contains a list of the consumers of bauxite in the 
U.S.A. The distribution of bauxite in U.S.A. is outlined, and the getting of 
this material is considered. The Everhart process of concentrating low
grade bauxite is described. The production cost and uses of aluminium and 
aluminium products is also treated.-J. F. S. 



486 Abstracts of Papers 

Aluminium and Bauxite. R. J. Anderson (Jlineml Ind., 1923, 32, 7-40; 
C. Abs., 1924, 18, 3455).-Discusses the production, market and supply, 
technology. properties and uses, &c., of aluminium, light alloys, bauxite, 
and aluminium chemicals. 

The Manufacture of High-Grade Aluminium and Bronze Powders. 
Oliver Smalley (.Jlet. Ind. (Land.), 1924, 24, 273-274, 297-298, 445-446, 
493-494, 569-570).-A brief outline of the history of the production of high
grade metal powders is given, and the manufacture of aluminium powder is 
dealt with in detail. Selection and preliminary treatment of the aluminium 
scrap; lubricating and grading during stamping; and polishing, grading, 
and dyeing the finished powder are considered in turn.-J. C. C. 

Tentative Specifications for Aluminium Ingots for Remelting and for 
Rolling (B24-22T). Anon. (Amer. Soc. Test. .Mat. Tentative Standards, 
1924, 99-100).-These specifications cover three grades of virgin aluminium: 
Grade 99·5-99·5% aluminium (minimum); Grade 99·0-99·0% aluminium 
(minimum); Grade 98·0-98·0% aluminium (minimum). The presence in 
any of the above grades of manganese, magnesium, zinc, calcium, or similar 
metals commonly used in light alloys, is not admissible, and such ingot cannot 
be classed as Virgin Aluminium under these specifications. Copper is an 
allowable impurity up to a max. of 0 ·I% in the 99 · 5 grade, 0 · 25% in the 
99·0 grade, and 0·45% in the 98·0 grade. Iron and silicon are also allow
able impurities. The sum total of the impurities, however. shall not exceed 
0 · 5% in the 99 · 5 grade, 1·0% in the 99 · 0 grade, nor 2 · 0% in the 98 · 0 grade. 

Tentative Specifications for Aluminium Sheet (B25-19T). Anon. (Amer. 
Soc. Test. lrf at. Tentative Standards, 1924, 101-103). 

Tentative Specifications for Aluminium for Use in the Manufacture of 
Iron and Steel (B37-20T). Anon. (Amer. Soc. Test. Mat. Trntative Stan
dards, 1924, 104-106).-These specifications cover two grades of virgin and 
four grades of secondary aluminium. Virgin Aluminium.-( 1) 98 · 0 Grade, 
containing not less than 98 ·0% aluminium. This grade is identical 
with the 98 ·O Grade specified in the "Tentative Specifications for Aluminium 
Ingots for Remelting and for Rolling (B24-22T)." (See abstract above.) 
(2) 94·0 Grade, containing not less than 94% aluminium. The remainder 
may be chiefly iron and silicon. Secondary Alurninium.-(1) 98 ·O Grade, 
containing not less than 98 ·0% aluminium. This grade is generally made 
from sheet clippings. The remainder may be chiefly copper, iron, and 
silicon. (2) 94·0 Grade, containing not less than 94% aluminium. A. max. 
of 0 · 5% zinc will be allowed in this grade. The remainder may be chiefly 
copper. (3) 90·0-A Grade, containing not less than 90% aluminium. Amax. 
of 0 ·5% zinc will be allowed in this grade. The remainder may be chiefly 
copper. (4) 90·0-B Grade, containing not less than 90% aluminium. Amax. 
of 4% zinc will be '-allowed in this grade. The remainder may be chiefly 
copper. 

Acid and Rust Proof Materials for Chemical Works. Rex Furness (Chem. 
Age (Land.), 1923, 9, 198-200).-The Yalue of aluminium and "Armco" 
iron for the manufacture of apparatus for chemical works is discussed. 
Aluminium is useful for work with cold nitric acid, except when the acidity 
is between 20 and 4l)%· Organic acids of the aliphatic series are without 
serious action on aluminium except when the concentration exceeds 99~~ ; 
the anhydrous acids haYe a fairly rapid action on the metal. Fatty acids 
of high molecular wt. are inert up to 270° C., but at 300° C. rapid action 
takes place with oxidation of the aluminium and tlw formation of ketones. 

-A. I{. P. 
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Making Shingles of Aluminium. A.non. (Railway Rev., 1922, 70, 767).
Interlocking shingles, made from aluminium sheet, are now being manu
factured, and it is suggested that these are particularly suitable for roofing 
railwav buildings, as they are not attacked by the gases from locomotives, &c. 
Corrugated aluminium is also used for sides and roofing.-J. C. C. 

Aluminium Church Bells. Anon. (Aluminium, 1924, 6, (15116), 9-10).
Aluminium alloyed with a small proportion of copper is very suitable for 
making church bells. For the same tone, aluminium bells are one-third the 
wt. of bronze bells; the cost of swinging them is, therefore, appreciably less, 
whilst they retain their colour and resist corrosion better than the bronze 
bells. The tone is also clearer, the principal tone, minor third, fifth, and upper 
and lower octaves being easily discernible.-A. R. P. 

Aluminium Cables, Plain and Steel-Cored, for Transmission Lines. L. 
Legros (Rev. gen. Elect., 1923, 14, 668-673; Sci. Abs., 1924, [BJ, 27, 189).
L. discusses the use of aluminium cables, and the reason for their adoption in 
many cases in place of copper cables, owing, in the first place, to the greater 
security against corona losses with the continually increasing transmission 
voltages, and, secondly, to the fact thatthe use of steel-cored aluminium cables 
enables the use of longer spans. Taking Peek's formula as his basis, L. shows 
that, for equal conductivity, the ratio of the disruptive voltages for aluminium 
and copper cables varies between l · 227 and l · 245 : for the same conditions 
the ratio for steel-cored aluminium cables varies between l ·332 and l ·36. 
In designing long spans for aluminium-steel cables it is important to take into 
account the different elastic and thermal constants of the two metals, and to 
consider the effect of varying conditions of loading and temp. upon each 
separately. Numerical examples are given showing the method of calcula
tion adopted for this purpose. As regards the installation cost of aluminium 
cables, studies made in Dec. 1922, in the case of a 100 kv. line, showed a 
result in favour of aluminium-steel. More recent investigations have shown, 
however, that with present prices of steel and aluminium the balance of cost 
is in favour of the plain aluminium cable, and L. shows that the price of 
steel would have to be reduced about 40o/0 to make the hvo economically 
equivalent. 

Heating of Large Steel-Cored Aluminium Conductors. R. J. C. Wood 
(J. Amer. Inst. Elect. Eng., 1924, 43, 1021-1024).-Tests were made to 
determine the temp. rise both in still air and wind for three sizes of aluminium 
steel-cored conductors. Kew cables of 0·52 and 0·81 sq. in. cross-section, 
and an old cable 0·47i5 sq. in. which had become coated with a hard black 
deposit, were used. The dimensions given do not include the steel core. 
Temps. were measured by thermocouples embedded in the strands. The rate 
of heating and final temp. reached were determined for various currents, and 
the measurements repeated in artificial winds of different velocities. The 
rate of energy dissipation was found to increase with increasing tc>mp., and 
black cable dissipated 40% more energy than bright cable for equal temp. 
rise. The effect of wind in cooling the conductor is of great importance 
even with velocities as low as 0 · 2 mile per hr. Equations containing em
pirical coefficients were obtained connecting the final temp. reached with 
the size of cable, current carried, and wind velocity, both for black and 
bright concluctors.-C. J. S. 

Use of Aluminium in Electrical Construction. -- Dusaugcy (Rev. univ. 
Jhnes, 1924, [vii.], 1, 362-372).-Tables arc giYen showing the comparative 
elect. properties of aluminium and copper, and the relative merits of the 
two metals in elect. construction are discussed. A number of strands of 
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aluminium wire wound round a thin steel wire rope gives greater strength in 
overhead conductors than is obtained by using an aluminium 'vire of corre
sponding conductivity. The elect. and mech. properties of two such wire 
rope conductors are tabulated and compared with those of the equivalent 
copper conductors.-A. R. P. _ 

Aluminium in the Telegraphic and Telephonic Services. Anon. (Electricien, 
1921, [2], 52, 87).-A note which states that during the war the German 
telegraphic research bureau found that the chief difficulty in the use of 
aluminium conductors lay in finding suitable methods of joining the wires. 
A twisted joint may have a resistance of 10 ohms. The use of aluminium for 
busbars gave good results. There are objections to the employment of 
aluminium foil in condensers.-J. C. C. 

The Employment of Aluminium in Electrical Appliances. Oh. Zetter 
(Electricien, 1921, [2], 52, 299-301).-See this J., 1923, 30, 627.-J. C. C. 

Aluminium-Steel Cables for the Transmission of Electricity. A. Gatinel 
(Science et la Vie, 1924, 26, 253-256).-A popular article on the use and 
properties of aluminium and aluminium-steel conductors.-J. C. C. 

Aluminium Field Coils for Replacing Copper Save 60 per Cent. Weight. 
Anon. (Elect. Ry. J., 1922, 60, 10).-Field coils, wound with square section 
aluminium wire, and insulated by a coating of aluminium oxide which is 
formed after winding, are coming into use. A table is given comparing the 
weights of copper and aluminium field coils of different types.-J. C. C. 

Tentative Revisions of A.S.T.M. Standards. Standard Specifications for 
Light Aluminium Casting Alloys (B26-21T). Anon. (Amer. Soc. Te.st. Mat. 
Tentative Standards, 1924, 721).-A revision in the form of separate ten
tative specifications entitled "Tentative Specifications for Light Aluminium 
Casting Alloys (B26-24T) " is intended to replace the present standard 
specifications. 

Tentative Specifications for Light Aluminium Casting Alloys (B26-24T). 
Anon. (Amer. Soc. Test. Mat. Tentative Standards, 1924, 62-65).-These speci
fications cover commercial light alloys of aluminium having asp. gr. of 3 and 
less. The following alloys are described ; they shall conform to the following 
requirements as to chemical composition : 

---, Alu-:~~ium-' -Cop~e~-
01 0 
/O• 10• 

A Not under 
96·5 

B Not under 
92·5 

C Not under ' 
90·0 

1-1·5 

Kot over 
0·6 

7-8·5 

Iron 
0 
,O• 

Sih~on 
O' ,o• 

Not over Not over 
0·5 0·5 

Notover 4·5-6·0 
l ·O 

Magnesium Manganese 
%- ~o· 

Trace 

Trace 

0·7-2·0 

Not over 
0·2 

Zinc 
O' 
,o• 

Trace 

Not over 
0·20 

Not over 
0·20 

I 
I 

Remarks. 

Total of iron, 
silicon, man
ganese, zinc 
and tin not 
to exceed 
1·70% 

: D 
! 

88-92 6-8·0 Not over 
1·50 

Not over, 
2·50 ' 

Total of silicon, 
manganese, 
and tin not 
to exceed 
1·00% 
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The Use of Light Alloys for Internal Combustion Engine Pistons. P. 
Dumanois (Gl:nie civil, 1924, 84, 602-603).-See this J., 1924, 32, 629. 

-T.H.T. 
Use of Light and Ultra-Light Alloys for Internal Combustion Engines. 

R. de Fleury (Geni'e civil, 1924, 85, 71-72).-See this J., 1924, 32, 629.-T. H. T. 
Data on Aluminium Alloys for Airplane Structural Work. Fred H. 

Colvin (Amer . .Machinist (Eur. Edn.), 1924, 60, 235-238).-Tables and dia
grams are given of the standardized shapes of channels, struts, and other 
parts for the construction of all-metal aeroplanes, the sheet-metal being an 
aluminium-copper alloy similar to Duralumin. Data are also given in con- . 
nection mth sizes and strength of rivets, distribution of wt., &c.-F. J. 

Aluminium Alloy Die-Casting, &c., in Turin. Anon. (Amer. )}fachinist 
(Eur. Edn.), 1924, 60, l 70-l 71E).-A brief review of the variety of die-castings 
made and used in automobile manufacture in order to obviate machining. 
The frame of the car is of aluminium-magnesium alloy with a steel core. 
The connecting-rod also has a steel core, the wheels are built up largely of 
aluminium, and the cylinder-head is of aluminium-silicon alloy.-F. J. 

History of the Light Alloys of Aluminium and the Present Position of 
Their Manufacture. L. Guillet (Aerotechnique, 1924, (21), 124-125 (suppt. to 
Aeronautique, 1924, 6, (64) ).-An abstract of an article published in Genie 
civil, 1924, 84, 298-303, 319-321, 356-359. (This J., 1924, 32, 525.)-J. C. C. 

New Metal Airplane for Mail Service. Fred H. Colvin (Amer. ~Machinist 
(Eur. Edn.), 1924, 60, 121-124).-Some of the details used in the construction 
of an all-metal fuselage of an aeroplane used for carrying mails are described 
and illustrated. Nearly all the metal used is of the newer, lighter alloys 
brought out by the Aluminium Co. of America. The alloy, which, it is 
claimed, possesses at least all of the good qualities of Duralumin, is known as 
17-S alloy, and is used for the beams and supports for the fuselage and other 
parts that carry the loads and give stiffness to the whole structure. For 
parts not requiring such strength, other alloys (2-S and 3-S) are used, whilst 
steel is still used for a few major fittings. Methods of forming channels and 
other special shapes with simple equipment are described.-F. J. 

Large All-Metal Seaplanes. -- Rohrbach (J. Roy. Aeronaut. Soc., 1924, 
28, 655-675).-A description of a large all-metal seaplane made by R. at 
Copenhagen. The machine is a monoplane, and is made almost entirely of 
Duralumin, with stressed skin, high wing loading, and small lateral stability. 
The wing girders consist of upper and lower skins riveted together out of 
Duralumin plates which go thinner from the wing root to the tip. The two 
skins are connected by Duralumin angles with a front and rear web, and 
stiffening bulkheads are put in at certain distances. To avoid corrosion 
difficulties plates and rivets are of identical material and protective paint used, 
especially where different plates are in contact.-'\V. H.-R. 

Construction of the Aeroplane Breguet XIX. Anon. (Aeronautique, 1924, 
6, 280-283).-An illustrated description of the manufacture in Duralumin 
of the metal portions of this aeroplane.-J. C. C. 

All-Metal Flying Boats for Britain. Anon. (Flight, 1924, 16, 449-451).
A brief illustrated description of the Rohrbach Duralumin seaplane Ro. II., 
which, it is stated, will shortly be built by William Beardmore & Co. The 
wings and hull are constructed by riveting Duralumin sheet over a framework 
of Duralumin bulkheads and stringers.-J. C. C. 

Large All-Metal Seaplanes. -- Rohrbach (Flight, 1924, 16, 686-687).
A report of a lecture delivered before the Royal Aeronautical Society, de
scribing the construction of all-metal seaplanes of Duralumin.-J. C. C. 
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Duralumin : Its Properties and Commerical Possibilities. ,V. B. Stout 
(Trans. Amer. Soc. Steel Treat., 1922, 3, 226-230).-A review of the 
applicability of Duralum.in in the a·dation industry. 

Duralumin Motor Boats. H. 'rerner (Jiotoricagen, 1923, 26, 189-190; 
Eng. Index, 1923, 457).-Gins experiences in metal airplane construction 
applied to boat construction, and discusses the possible use of Duralumin for 
automobile construction. 

Duralumin and Its Use as a Gear Material. R. ,V. Daniels (Machinery 
(Lond.), 1922, 20, 29).-An abstract of a paper read before the American Gear 
Manufacturers' Association. This J., 1922, 27, 399-400.-J. C. C. 

ANTIMONY. 

The Early History of Antimony. Harry Hyman (Chem. and Ind. (J. 
Soc. Chem. Ind.), 1924, 43, 1006-1007).-An account of the history of the 
uses of antimony in the Middle Ages.-J. F. S. 

Antimony. H. K. Masters (J.}fineral Ind., 1923, 32, 41-48; C. Abs., 
1924, 18, 3343).-A review of the world's production and market in 1923. 

ARSENIC. 

Arsenic. V. C. Heikes (Mineral Ind., 1923, 32, 49-60; C. Abs., 1924, 
18, 3455).-The world's sources and supplies are discussed, with statistics. 

BARIUM. 

Barium and Strontium. Anon. (Mineral Ind., 1923, 32, 77-82; C. Abs., 
1924, 18, 3455).-A review of the industry. 

BISMUTH AND ITS ALLOYS. 

Bismuth. C. P. Linville (Mineral Ind., 1923, 32, 83-85; C. Abs., 1924, 
18, 3456).-Sources and methods of recovery are discussed, with world's 
production figures. 

Wood's Metal as a Seal in Vacuum Apparatus. Lars. A. 'Velo (J. Opt. 
Soc. Amer., 1923, 8, 453-455).-Semi-molten l\1'ood's metal adheres perfectly 
to a glass surface and can therefore be used to form a seating for quartz end
plates in vacuum tubes. The plate then being sealed in position with a 
further quantity of "T ood's alloy. A perfect seal is made in this way which 
can be used in high vacua work.-J. F. S. 

CADMIUM. 

Cadmium. C. P. Linville (Jlineral Ind., 1923, 32, 93-95 ; C. Abs., 1924, 
18, 3343).-Prodnction, sources, and metallurgy are treated. 

CHROMIUM AND ITS ALLOYS. 

Metallurgical Uses of Chromium. Emile Trascnter (Ra. unfr ... Mines, 
1924, [vii.], 4, 221-224).-A review of the chief uses of chromium, describing 
its value in the manufacture of stainless steel, Stellite, and other alloys. 

-A. H.P. 
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Chromium. Anon. (Jlineral Ind., 1923, 32, 109-119; C. Abs., 1924, 
18, 3455).-Discusses the production, trade, and supplies of chromite, 
chromium minerals, and technology and uses of chromium, with bibliography. 

The Use of Nickel-Chromium Alloys in the Glass Industry. See p. 500. 

COBALT AND ITS ALLOYS. 

Cobalt : Its Production and Some of Its Uses. T. H. Gant (Chem. and 
Ind. (J. Soc. Chem. Ind.), 1925, 44, 15i-161, 191-19i).-Commencing ·with 
the origin of the word "cobalt," G. proceeds to consider the distribution and 
geological formation of cobalt ores, pointing out incidentally that the main 
sources of supply are all found in the British Empire, chiefly in Australia 
and Canada. The chief ores of cobalt are described and analyses are given. 
The extraction and refining of the metal are next treated. In this section 
is included a description of the recovery of nickel and the preparation of 
ferro-cobalt. A list of the principal oxides and compounds of cobalt pre
pared on the commercial scale is included, together with a short account of 
their properties and purity. The use of cobalt in the ceramic industries is 
treated under three headings: (i.) Use as a body stain, (ii.) Use as a glaze 
stain, and (iii.) Gse as an underglaze or on-glaze stain. The uses of cobalt 
compounds in paints, driers, enamels, are next considered. Then follows 
an account of the metal itself, followed by an account of the properties and 
uses of cobalt-iron and cobalt-chromium alloys, cobalt-steels, and a discussion 
of the effect of the addition of cobalt to magnet steels. The paper concludes 
with an account of the anti-corrosive properties of cobalt, certain non-ferrous 
alloys, and electroplating with cobalt.-J. F. S. 

Cobalt. C. W. Drury (111ineral Ind., 1923, 32, 159-161 ; C. Abs., 1924, 
18, 3343).-Covers production, trade, and metallurgy. 

COPPER AND ITS ALLOYS. 

Copper. W. H. Weed (J.11ineral Ind., 1923, 32, 162-195; C. Abs., 1924, 
18, 3343).-Discusses geology, markets, trade, and production, with statistics. 

The Metallurgy of Copper in 1923. L. 8. Austin (lliineral Ind., 1923, 32, 
202-240; C. Abs., 1924, 18, 3343).-A review, including descriptions of 
plants, new processes, properties, &c. 

Copper's Importance in Domestic Commerce. Thomas D' Arey Brophy 
(Bull. Copper Brass Res. Assoc., 1921, (3), 3-4).-An address delivered to 
the American l\Iining Congress.-J. C. C. 

European View of Steel i·ersus Copper Fireboxes. Paul Conte (Rail1my 
~llerh. Eng .. 1921. 95, 685-68i).-An abstract of an article in the Rerne 
generale de8 Chemins de Fer. As a result of tests on the Orleans railroad, 
it was concluded that steel fireboxes can replace copper ones with advantage 
if changes of temp. are rwoided by alwa~~s washing the boikr with hot wafrr, 
and if the formation of scalc is prcvented as far as possible.-J. C. C. 

Some Observations on Copper Roofing. .Tohn F. Gawn (Sheet JI etal 
Worker, 1023.14, 5i5-5iS. 5H6).-The best form of coppcr for rooting purposes 
consists of hot-rollcd 16 oz. shcets. which should be laid on a smooth layer 
of good papcr. The sheets should bc joinccl togdhn with large cleats not 
more than l~ in. apart, and the cleats should bc securcd to the base with two 
eopper nails. :-;oldcre<l joints should be' well tinned. and plenty of good 
solder used; resin i::i the best flux. 8harp bcnds should be avoided, and 
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allowance should be made at every intersection of planes by using large free
locking joints.-A. R. P. 

Covering Tower Roofs with Sheet Copper. "William Keubecker (Sheet 
.Metal Worker, 1923, 14, 855-856).-Details with plans are given of a satis
factory method of covering octagonal towers with copper, allowing for 
expansion and contraction between - 10° F. and summer heat.-A. R. P. 

Something RealJy New in Copper. D. N. Brophy (Brass World, 1924, 
20, 356-357).-A copper-plated roofing material is described which is made 
by the Anaconda Copperclad Co. A base material, consisting of felt impreg
nated with asphalt, is treated with a layer of fire-resisting material, such as 
crushed slate. The whole is then treated so as to be electrically conducting 
and passed through a bath where copper is deposited electrolytically. The 
resulting copper-plated boards have high fire-resisting qualities and are very 
suitable for roofing purposes.-W. H.-R. 

Tells of "Happy Medium" Wire. P. Kerr Higgins (Telephone Eng., 
1924, 23, (10), 28-34).-The manufacture of copper-clad steel wire is briefly 
described. The advantages of this wire are discussed, and tables are given 
comparing the mech. and elect. properties of copper, copper-clad, and gal
vanized iron wires. The use of aluminium wire is briefly considered, and the 
compositions of a number of aluminium solders are given. A note on the 
various wire gauges in use in England and America is appended. The con
cluding portions of a previous article by the same author entitled "Concrete 
Poles Call for Care " (ibid., 1924, 28, (9), 19-22) contain further notes on wire 
gauges and a comparison between the properties of copper and iron telephone 
wires.-J. C. C. 

Copper-Clad Steel Wire Advocated. B. C. Dennison (Elect. Ry. J., 1922, 
60, 159).-An abstract from an article in the Elect. World, 1922, 80, 174-176. 
This J., 1922, 28, 772.-J. C. C. 

The Preparation of Coppered Glass Mirrors. E. A. H. French (Trans. 
Optical Soc., 1924, 25, 229-239; also report in Glass, 1924, 1, 301-305; .Met. 
Ind. (Land.), 1924, 25, 100).-The deposition of copper using phenyl
hydrazine as reducing agent gives satisfactory results on blown glass ware, 
but not on plate glass surfaces, due to the formation of ta1:'.ry by-products. 
The best results were obtained with the following proportions by volume: 
phenylhydrazine 1, water 5, 10% solution potassium hydroxide 0 ·585, 
saturated solution of copper hydroxide in 0 · 880 ammonia 2. The best 
deposit was thin and uneven on plate glass. Surfaces suitable for searchlight 
mirrors were obtained when hydrazine sulphate was used as reducing agent, 
the best results being obtained under the following conditions. 90 c.c. of 
cuprammonium solution were added to 9 grms. hydrazine sulphate dissolved 
in 150 c.c. distilled water. The cleaned glass was sponged with this solution. 
87 · 5 c.c. of potash solution containing 11 · l grms. potassium hydroxide in 
100 c.c. water was added to the liquid, which should then be of a clear yellow 
colour. The liquid was heated to 43°, the glass immersed, and the temp. 
raised to 57° during 20 minutes. The thin deposit was protected by further 
deposits of copper produced by the addition of further reagent to the bath in 
small quantities. The surface was finally electroplated. The preparation of 
the glass surface for receiving the deposit is important; 'vashing with con
centrated nitric acid, potash and distilled water, and carefully polishing, gave 
the best results.-C. J. S. 

Prevention of Case-Hardening by Copper-Plating. James C. McCullough 
and Orland M. Rieff (Ind. and Eng. Chem., 1924, 16, 611-613).-The method 
of selective case-hardening in carburizing material by protecting the desired 
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parts from carburization by means of a thin electro-deposit of copper is reliable 
if the latter is perfect. Flaws in the deposit allow of penetration and are due 
to (a) non-conducting enclosures in the steel which fail to take the copper, 
(b) high current density causing a porous deposit, and (c) vaporization of 
copper during carburization, leaving bare spots, especially over non-conduct
ing enclosures. A description is given of the potassium ferricyanide test, 
which is a reliable indicator of the efficacy of the deposit and which will show 
which pieces should be returned for heavier plating.-F. J. 

British Standard Specification for Electrolytic Copper Wire Bars, Cakes, 
Slabs, and Billets. Anon. (British Engineering Standards Assoc., N" o. 198, 
1925, 2 pp.).-A minimum copper content of 99 · 88% is specified, with high 
limits for impurities of oxygen 0·075, lead 0·020, iron 0·005, bismuth 0·001, 
nickel 0 · 007, and any other impurity 0 · 005%. The resistivity of wire bars 
and billets, when rolled and drawn into wire and annealed, shall not exceed 
the value laid down by the International Electrotechnical Commission, 
0·15328 ohm grm. perm. per m. at 20° C. The resistivity of cakes and slabs 
(when rolled and drawn) shall not exceed the above value by more than l · 35% 
(0·15535). Resistivity test samples are of wire of approx. 0 ·08 in. diam. 
Other clauses deal with sampling for analysis and resistivity, freedom from 
defects, and marking.-R. G. 

British Standard Specification for Electrolytic Copper Ingots and Ingot 
Bars. Anon. (Brit. Eng. Stand. Assoc., No. 199, 1924, 1-3).-A minimum 
copper content of 99 · 88% is specified, with max. for lead 0 · OlOo/0 , iron 
0 ·010%, bismuth 0 ·001%, nickel 0 ·007%, and any other impurity, excluding 
oxygen, 0 ·005%. The method of sampling is laid down, and the maker's 
brand is required to be stamped or cast in e!1ch ingot or bar.-R. G. 

British Standard Specification for Tough Copper Cakes and Billets for 
Rolling. Anon. (Brit. En,7. Stand. Assoc., No. 200, 1924, 1-6).-A minimum 
content of 99 · 2% copper is specified, and arsenic is to be not less than 
0 · 30% and not more than 0 · 50%. After hot-rolling the annealed metal 
is subject to a tensile test (forms of standard test-piece are given) and a 
bend test. The method of sampling for analysis is laid down.-R. G. 

British Standard Specification for Fine Copper Cakes for Rolling. Anon: 
(Brit. Eng. Stand. Assoc., No. 201, 1924, 1-6).-A minimum copper content 
of 99 · 5% and a max. arsenic content of 0 · 20% are specified. The method 
of sampling is laid down. Pieces of the annealed rolled material must with
stand bending double, cold and at a red heat, without cracking. Standard 
forms of tensile test-pieces to meet various forms of material are given. A 
minimum breaking load of 14 tons per sq. in. and elongation of 35% are 
specified.-R. G. 

British Standard Specification for Electrolytic Cathode Copper. Anon. 
(Brit. Eng. Stand. Assoc., Ko. 202, 1924, 1-3).-A minimum copper content 
of 99 · 95% is specified. l\Iax. limits for impurities are : arsenic and antimony 
together 0·005%, iron 0·007%, and total of other impurities 0·015%. 
Samples for analysis shall be taken from 1% of the delivery. The method of 
sampling is laid down, and a concluding clause deals with freedom from 
defects.-R. G. 

British Standard Specification for "Best Select" Copper. Anon. (Brit. 
Eng. Stand. Assoc., Xo. 203, 1924, 1-3).-" Best select" copper shall contain 
not less than 99 · 50% coppe~. The specified maxima for impurities. :are: 
arsenic 0 ·050%, antimony 0 ·007%, birnrnth 0 ·OO'i°/t,. kad 0 · lCG%, ircn 
0·025%, nickd 0·200%. sulphm 0·005%. zinc O·C05%, and tin O·COb%. 
Unless specially arranged it is permissible to increase the antimcny, birnrnth, 
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and sulphur to 0·025, 0·020, and 0·020o/0 respectively, but in such case the 
copper content must be not less than 99 · 7o/o. The maker's brand is to be 
legibly stamped or cast in. The method of sampling is laid down.-R. G. 

Tentative Specifications for Round and Grooved Hard-Drawn Copper 
Trolley Wire (B47-23T). Anon. (Amer. Soc. Test. Jlat. Tentati'l:e Standards, 
1924, 66-69). 

Tentative Specifications for Soft Rectangular Copper Wire (B48-23T). 
Anon. (Amer. Soc. Test .. Mat. Tentatire Standards, 1924, 70-73).-Cover soft 
or annealed rectangular copper wire with rounded corners. 

Tentative Specifications for Hot-Rolled Copper Rods for Wire Drawing 
(B49-23T). Anon. (Amer. Soc. Test. J-fot. Tentatfre Standards, 1924, 74-75). 
-Cover black hot-rolled copper rods for wire-dra\ving purposes. 

Tentative Revisions of A.S. T .M. Standards. Standard Specifications for 
Lake Copper Wire Bars, Cakes, Slabs, Billets, Ingots and Ingot Bars (B4-13). 
Anon. (Amer. Soc. Test. _J.lfat. Tentatire Standards, 1924, 719-720). 

Tentative Revisions of A.S.T.M. Standards. Standard Specifications for 
Electrolytic Copper Wire Bars, Cakes, Slabs, Billets, Ingots and Ingot Bars 
(B5-13). Anon. (Amer. Soc. Test. Al at. 1'entatfre Standards, 1924, 720-721 ). 

Copper Alloys and Utilization of Copper. William G. Schneider (Mineral 
Ind., 1923, 32, 195-202; C. Abs., 1924, 18, 3343).-:Flow sheets of copper and 
brass manufacture are given, with a discussion of research in the industry. 

Results from Cadmium-Copper Trolley Wires. Anon. (Elect. Ry. J., 1921, 
58, 277).-Tests made by McGill University indicate that the tensile strength 
of the cadmium-copper trolley wire used on the Winnipeg Electric Railway is 
6 to 9% higher and its conductivity 3} to 4~% lower than that of hard-drawn 
copper.-J. C. C. 

The Relative Safety of Brass, Copper and Steel Gauzes for Use in Miners' 
Flame Safety Lamps. L. C. Ilsley and A. B. Hooker (U.S. Bur. Mines, 
Rept. Invest .. So. 2124, 1920, 8 pp.).-A more detailed report than this was 
published at a later date in U.S. Bur. _11,Jines Tech. Paper 228 (J., 1922, 28, 
770). 

Reducing Screw Machine Product Costs by Substituting Brass for Steel. 
Harold L. Burlingame (Bull. Copper Brass Res. Assoc., 1923, (20), 4-6). 
Reprinted from Amer. Machim"st (N.Y.), June 7, 1923.-It is pointed out that 
brass can be machined at a higher speed than steel. Figures to illustrate this 
are given, and reference is made to the high market value of brass chips and 
turnings.-J. C. C. 

The Decoration of Brassware by Etching, Oxidizing, Bronzing, and 
Enamelling. New and Better Methods. George A. Banner (Brass World, 
1924, 20, 407-412).-An elementary description of the decoration of brass, 
copper, and zinc articles by etching methods. Prescriptions are given for a 
large number of etching reagents, etching grounds, colouring reagents, &c., 
together with general instructions as to their use.-\V. H.-R. 

British Standard Specification for Special Brass lngo~ for Castings. 
Anon. (Brit. Eng. Stand. Assoc., No. 207, 1924, 1-8).-Five classes of alloy 
are included. Classes 1, 2, and 3 h<ffe a minimum copper content of 54%, 
and classes 4 and 5, 50%. The max. total of metals other than copper and 
zinc is 5~ ~ in classes 1 and 2, 8° 0 in class 3, 10° 0 in class 4, and 13% in class 5. 
The quantity of any one metal other than copper and zinc in classes 1 and 2 
shall not exceed 3%, n nd in classes 3, 4, and 5, 5%. In no case shall the lead 
content exceed 0·5~0 • .Jlethods of sampling are laid down and a clause 
deals with freedom from defects. Tensile tests on pieces machined to 
standardized forms (described in an appendix) arc required to give for 
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classes 1 to 5 minimum breaking loads of 28, 32, 34, 38, and 45 tons per sq. in. 
The "proof stress," which, when applied to the specimen for 15 seconds 
and removed, must not giYe a permanent extension greater than 0· 15% of 
the gauge length, is for classes 1 to 5 resp., 12, 15, 17 · 5, 20, and 25 tons per 
sq. in. Clauses dealing with provision of test samples, marking, inspection, 
and testing facilities are included.-R. G. 

British Standard Specification for Special Brass Castings. Anon~ (Brit. 
Eng. Stand. Assoc., No. 208, 1924, 1-8).-The 5 classes of alloy specified are 
identical with those described in No. 207, 1924 (special brass ingots for cast
ings), as regards composition, chem. tests, mech. tests, and general require
ments. Repairing of defects is subject to the permission of the purchaser, 
and castings may be rejected at any stage for faults of manufacture. Surfaces 
marked for machining shall have a sufficient allowance of dimensions for that 
purpose.--R. G. 

Tentative Specifications for Seamless 70 : 30 Brass Condenser Tubes and 
Ferrule Stock (B55-24T). Anon. (Amer. Soc. Test. Jllat. Tentative Standards, 
1924, 81-85). 

Tentative Specifications for Seamless Muntz Metal Condenser Tubes and 
Ferrule Stock (B56-24T). Anon. (Amer. Soc. Test . .Mat. Tentative Standards, 
1924, 86-88). 

The Manufacture of Cutlery in Nickel Silver. J. Larde (Arts et Metiers, 
1924, 77, 383-386).-An account of the "nickel-silver" manufactures, which 
are very similar to those carried out in England.-W. A. C. N. 

The Use of Rare Metals in the Production of German Silver. Ernest 
G. Jarvis (Brass World, 1924, 20, 138-139).-The effect of the addition of 
small quantities of chromium, manganese, titanium, molybdenum, aluminium, 
bismuth, tungsten, vanadium, cadmium, antimony, and silicon to " German 
silver" has been investigated, using a standard "Geiman silver" containing 
copper 65%, nickel 15%, zinc 19%, iron 1%. The results indicate that small 
quantities of manganese or titanium increase the acid-resisting properties of 
the alloy without materially affecting its tensile properties. Tungsten also 
increases the acid-resisting power, but increases the tensile strength and 
decreases the percentage elongation in the tensile tests.-,V. H.-R. 

The Manufacture of High-Grade Bronze Powder. Seep. 486. 
Tentative Specifications for Manganese-Bronze Ingots for Sand-Castings 

(B7-24T). Anon. (Amer. Soc. Test. Mat. Tentative Standards, 1924, 76-77).
These specifiea tions cover the copper-zinc alloy commercially known as 
"manganese-bronze." Chemical composition : 

~I: n i mum ~Iinimum 
O' 0 

o· o· 
Copper. ()(,. 0 ii5·0 
Zinc 42·0 38·0 
Tin I ·5 0 ·() 
:'.\fanganesC' 3. ;) o·o 
Aluminium I· 5 o·o 
Iron z·o 0·1) 

Lead ('. z o·o 
Tentative Specifications for Manganese-Bronze Sand-Castings (B54-24T). 

Anon. (Amer. Soc. Test. J.llat. Tentatfre Standards, 1924, 78-80).-Cover 
castings made from the copp<'r-zinc alloy known commercially as" manganese
bronze." 

Tentative Specifications for Phosphor-Copper (B52-24T). Anon. (Amer. 
Soc. Test .. Mat. Tentatire Specifications, 1924, 58-5D).-Phosphor-copper is 
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considered in two grades: Grade A.-phosphorus, mm1mum, 14·0% ; 
phosphorus+ copper, minimum, 99·75%; iron, max., 0·15%. Grade B.
phosphorus, minimum, 10·0%; phosphorus+ copper, minimum, 99·75%; 
iron, max., 0 · 15%. 

Tentative Specifications for Silicon-Copper (B53-24T). Anon. (Amer. 
Soc. Test . .Mat. Tentative Standards, 1924, 60-61).-Cover silicon-copper in 
one grade. Chemical composition : silicon, 10-12% ; tin, max., 0 · 25% ; 
zinc, max., 0·25%; iron, max., 0·75%; aluminium, max., 0·25%; copper 
remainder. The sum of copper, silicon, and iron content shall not be less 
than 99·4%. 

Fine Examples of Bronze Work. Anon. (Brass World, 1924, 20, 261-262). 
-Some modern examples of artistic work in bronze are described and 
illustrated.-W. H.-R. 

GOLD. 

Hollow Wedding Rings of 8-Carat Gold. Anon. (Mitt . .Material., 1923, 
41, 78).-Hollow rings are ! to ! as strong in tension as solid ones and at 
least equally strong in compression.-G. S. 

The Manufacture of Gold Nibs in France. Fran9ois Detulle (Science et 
la Vie, 1924, 25, 497-502).-An illustrated popular article.-J. C. C. 

The Manufacture of Gold-Filled Spectacle Frames. Herbert S. Ryland 
(Trans. Optical Soc., 1922-23, 24, 103-109).-A general account is given of 
the various mechanical methods of working gold-filled material for the manu
facture of spectacle frames. Swaging and hammer machines are described 
and illustrated. For assembling the parts, electric soldering machines are 
now generally used, as with this method of soldering the extent of the heating, 
and thus of the softening, is reduced to a minimum.-J. C. C. 

The Gilding, Silvering, and Subsequent Etching or Silhouetting of Glass. 
Anon. (Diamant, 1923, 45, 388; J. Soc. Glass Tech., 1924, 8, 26A.).-Gold or 
silver leaf is laid on the clean, slightly moist surface of the glass, overlaid 
with glazed paper, and pressed down with an indiarubber roller. On the 
leaf, the etching or silhouetting can be performed. 

The Gilding of Glass and Porcelain in the Wet Way. Anon. (Diamant, 
1923, 45, 375; J. Soc. Glass Tech., 1924, 8, 26A.).-2 grin. of metallic gold 
are dissolved and, together with 15 grm. of sodium chloride, the solution 
is made up to l litre. This solution is rendered alkaline as desired by adding 
ammonia or caustic soda, drop by drop. Shortly before its application, a 
suitable reducing agent, such as formaldehyde or grape-sugar, is added. The 
gilding liquid is then applied in a room of uniform temp. and having no direct 
sunlight. When reduction is sufficiently complete, the excess liquid is poured 
off, and the glass surface evenly rinsed with pure water. The mirror, when 
coated with a good protective varnish, proves very stable. 

Recovery of Gold Absorbed in Reduction Works. A. King (J. Chem . 
..Jlet .. Min. Soc. S. Africa, 1923, 23, 210-213).-A discussion of the methods 
available for the recon·ry of gold from the machinery and other appliances, 
and also from the floors of buildings, used fo:- the extraction of gold, after a 
plant or works has ceased to be used. K. states that the following quantities 
of gold have been recovered: (1) From the sand from the stamp mill founda
tions, 0 · 25-3 · 5 oz. per ton ; (2) from the scaling from the tailing wheel 
elevator, 0 · 5 oz. per ton ; (3) from the scaling from sand and slime classifying 
cones, 12-200 oz. per ton; (4) scaling from sand and slime collecting and 
treatment vats, 0· 1-1 ·0 oz. per ton; (5) scaling from sand and slime launders, 
10-20 oz. per ton; (6) scaling from steel extractor boxes and screens, 50 oz. 
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and upwards per ton; and (7) scaling from extractor house floor, 3 oz. per 
ton.-.T. F. S. 

Gold and Silver. )I. W. van Bernewitz (Jlineral Ind., 1923, 32, 251-316; 
C. Abs., 1924, 18, 334-3).-Discusses economics, production, and mining, and 
reYiews progress in metallurgy and milling. 

LEAD. 

Lead. Anon. (Jlineral Inrl., 1923, 32, 386-425; C. Abs., 1924, 18, 
3343).-Production and consumption, market, trade, and lead pigments are 
treated, and metallurgical developments are reviewed. A bibliography is 
appended. 

Experiments to Produce Thief-Proof Lead Seals. -- Kuhnel and 
-- Marzahn (Z .. .Metallk11mle, 1924, 16, 278-279).-The imperfect character 
of lead seals simplified theft from railway wagons. Two types of lead seals 
were used: ( 1) the old parallel string type, from which it was possible to pull 
out one string and subsequently re-thread it to appear as though untouched; 
(2) the crossed wire type which could not be so treated, because the lead was 
gripped by the spiral wound wire-unless, as sometimes happened, move
ment of the spiralled wire filed out the hole and so aided theft. Both of these 
lead seals could be opened with a nail and re-closed, because the soft lead 
did not fracture when so treated. For two years now various railway con
cerns have used seals made from lead alloys containing from 0 · 5 to 8% of 
antimony. No standard has been fixed, but experiments have shown that 
for each size of seal a suitable antimony-lead alloy may be chosen. 2o/0 of 
antimony has been used for smaller seals and higher percentages for larger 
sizes. Such seals may be closed normally, but fracture if tampered with. 

-T.H.T. 
Researches on the Behaviour of Lead Washers Between the Flanges of 

Cast-Iron Shaft Linings. J. Riemer (Gliicka11f, 1923, 59, 457-461).-As the 
result of experiments carried out to attempt to elucidate the reason for the 
slow extrusion of lead washers bolted between the flanges of cast-iron shaft 
linings, R. concludes that the cause of the trouble is uneven pressure on the 
washers, due to the flanges not being exactly parallel or to irregularities of 
their surfaces.-A. R. P. 

The Use of Lead as Compared with Substitutes for Joints in Cast-Iron Pipe. 
Anon. (A.R.E.A. Bulletin No. 261, 1924, 178; J. Amer. JVater Works Assoc., 
1924, 12, 457).-Committee progress report. 

The Current Rating of Single-Conductor, Lead-Covered, Low-Tension 
Cables on Single-Phase Alternating-Current Circuits. S. W. l\felsom and 
\"V. E. Beer (J. Inst. Elect. Eng., 1925, 63, 190--203).-Single-core cables in 
single-phase systems are bonded to annul the high voltages that would other
wise exist between the lead sheaths when the latter are open-circuited, but 
bonding brings into being induced currents which may reach high percentages 
of the conductor current and reduce the safe current-carrying capacity. 
Theoretical considerations of the losses of energy occurring in single-core 
cables on a.c. circuits are given. The results of measurements carried out 
in air to determine the loadings for a gin'n temp. rise are tabulated. An 
arrangement of cables in a horizontal plane which gives the max. value of 
permissible current loading is indicated.-C'. J. S. 

New Torch for Lead Burning. L. Quack ( Chem.-Zeit., 1924, 49, 36).
The gases, oxygen and coal gas or h~·drogen, arc led through two tubes fitted 
with adjustable stopcocks to a mixing chamber which is connected by a 
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rubber tube lf m. long to a curved tube terminating in the ordinary jet. 
Efficient mixing of the gases, economy in hydrogen consumption, and ease 
of manipulation are claimed.-A. R. P. 

Bearing Alloys. See pp. 483. 

MAGNESIUM AND ITS ALLOYS. 

Notes on the Magnesium Industry in the United States. "\V. C. Phalen 
(U.S. Bur. Mines, Rep. Invest. So. 2125, 1920, 11 pp.).-Discusses pre-war, 
war, and post-war conditions; raw materials; methods of manufacture; 
phys. properties; chem. properties; applications; future possibilities; 
imports; patents, and prices. 

The Metals of the Future, especially Magnesium. Christian Backer 
(Teknisk Ukeblad, 1921, 107-109, 122-125).-The occurrence, manufacture, 
and applications of the light metals, especially magnesium, are discussed. 
·when magnesium is exposed to humid air it becomes covered with a thin 
layer of magnesium hydroxide. This cover will protect the metal against 
further oxidation, and B. has found it to be a rather good electric insulator. 
A layer of the thickness 0 · l mm. will withstand 220 v. By heating the 
metal in steam under a high pressure for some time, a layer of any desired 
thickness may be obtained. If the magnesium hydroxide is heated to 325° C. 
it loses its water of crystallization and turns into crystalline magnesium 
oxide. The magnesium hydroxide is a poor conductor of heat, but the oxide 
is a far better conductor. 

Magnesium wire thus treated may become of importance in connection 
with the manufacturing of transformers and for electric heating purposes. 
The insulating surface layer will conduct the heat away far better than will 
the usually used cotton-covered or silk-covered copper wire.-0. F. 

Advances and Prospects in the Use of Light Metals. Felix Thomas 
(Maschinenbau, 1923, [9], 2, 85-87).-The properties of the magnesium alloy 
Elektron are briefly reported and its possible applications are discussed.-G. S. 

MANGANESE. 

Manganese. Edwin F. Cone (Mineral Ind., 1923, 32, 433-444; C. Abs., 
1924, 18, 3343).-A statistical review of production, trade, world sources, &c. 

MERCURY. 

Hartford has First Commercial Mercury Turbine Installation. Anon. 
(Elect. World, 1922, 79, 1186).-A 2000-kva. mercury turbo-generator with 
an oil-fired mercury boiler containing 30,000 lb. of mercury is being installed 
at Hartford (Conn.). The mercury vapour operates at low pressure, and the 
exhaust produces steam in a water boiler.-C. J. S. 

Quicksilver. Anon. (Jf ineral Ind., 1923, 32, 587-592; C. Abs., 1924, 
18, 3343).-A review of the industry, with a discussion of the Emmet mercury 
boiler. 

Economies of the Emmet Mercury Vapour Process. "\Y. L. R. Emmet 
(Power House, 1924, 17, (10), 24-28).-A paper read before the American 
Society of Mechanical Engineers, May 1924. The process is described, 
methods of preventing oxidation of the mercury are enumerated, and the 
questions of leakage, poisoning, and mercury supply are considered.-J. C. C. 

Mercury Vapour Process. "\V. L. R. Emmet (J. Franklin Inst., 1925, 
199, 183-186).-A review of several months' experimental operation of the 
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mercury vapour turbine installation of the Hartford Electric Light Co. In 
this process, mercury is vaporized in a boiler, from which it is conveyed to a 
sinale stage turbine which drives a generator. On exhausting from this 
turbine at a vacuum pressure, it delivers its heat of vaporization to tubes 
in which high-pressure steam is thereby generated. After condensing the 
liquid mercury runs back by gravity into the boiler. To reduce costs, the 
boiler operates on a very small quantity of mercury, and the total quantity 
may be vaporized 9 or 10 times per hr. The furnace gases are used to raise 
the temp. of the returning mercury, and then pass through a superheater 
for the steam, and an economizer for heating feed-water. The present plant 
operates at 35 lb. mercury vapour pressure, delivers 1800 kw. from the turbine, 
and makes steam at 200 lb. pressure and 100° F. superheat. A new installa
tion is designed to work at 70 lb. pressure and operate a three-stage turbine. 
A gain in output per lb. of fuel of 36% is expected over the most advanced 
steam-turbine installations.-C. J. S. 

MOLYBDENUM. 

Molybdenum. ,V. Norman Bratton (~Mineral Ind., 1923, 32, 452-454; 
C. Abs., 1924, 18, 3343).-Technology and world's production are discussed. 

NICKEL AND ITS ALLOYS. 

Nickel Cooking Utensils. Anon. (Lancet, 1924, 207, 339-340).-The 
consumption of as much as 0 · 7 grm. of nickel sulphate per day has no ill
effects on man ; the whole of the metal is excreted, and no absorption in the 
body could be detected even after prolonged dosing with nickel salts. There 
is thus little fear of poisoning from the use of nickel utensils in the prepara
tion of food. The amount of nickel dissolved in cooking is proportional to 
the acidity of the foods and the time of cooking. Addition of salt to the acid 
foods increases the amount of nickel dissolved; thus 4 I. of 0 · 3o/0 acetic acid 
dissolved in 3 hrs. 0 ·0047% nickel, whilst the same acid with 5% of sodium 
chloride dissolved 0 ·0137°/0 nickel in the same time. After 11 hrs. the 
amounts dissolved were 0 · 0203% and 0 · 0361 % nickel resp. Other corrosion 
tests gave the following results : 

Corroding subsbnre. 

.Y/10 sodium carbonate 
i London tap water 

Distilled water . . . . 
1 % acetic acid + 2% sodium chloride . 
0 · 3% acPtic acid+ 0 · 8% sodium chloride 
0 · 8% sodium chloride . 
1 % citric acid 
4~~ acetic acid 
Rhubarb . . . . . 
Stewed lamb, boiled broad beans, pot a- ( 

toes, potatoes fried in lard J 

Time of 
boiling. 

Hrs. 

1 
2 
1 
l~ 
1 
1 
1 
1 
J_ 
-1 

Nkkcl iu Nickel dissolved 
solution per kg. per sq. dm. of 

of substance. surface. 
n1g. mg. 

--~--

nil nil 
nil nil 
0·2 0·03 

21 ·O 5·94 
22·4 4·68 
0·9 0·23 

45·0 9·4 
260·0 54·1 

4·0 0·6 

nil ml 

- ----------··-
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Onions, which contain a large proportion of organic sulphur, discoloured 
the pan but no nickel was dissolved. The authors of the report consider 
that nickel is superior to aluminium for the manufacture of cooking utensils 
on the score of cleanliness and extreme durability; there is no danger of 
poisoning from its use, and it has the advantage over aluminium that calcareous 
deposits may be removed from its surface by dilute hydrochloric acid without 
in any way affecting the metal. Only on the score of cost is aluminium 
superior to nickel.-A. R. P. 

Nickel. Thomas \V. Gibson (.Mineral Ind., 1923, 32, 462-469; C. Abs., 
1924, 18, 3343).-Discusses uses, world's deposits, production and metallurgy. 

The Use of Nickel-Chromium Alloys in the Glass Industry. S. \V. G. 
Snook (Glass, 1924, 1, 417).-For the manufacture of such parts of glass
moulding machinery as neck moulds, plungers, &c., a material is required 
which will resist oxidation and scaling even when exposed continuously to 
a red heat. Nickel-chromium alloys have proved eminently suitable for 
this purpose.-J. C. C. 

Nickel Silver \Nickel Brass). See p. 495. 

PLATINUM AND ITS ALLOYS. 

Platinum : Its Uses and Production. E. M. Weston (S. African Min. 
Eng. J., 1923, 34, [II.], 179-180).-Statistics of production and brief notes 
of the use of platinum in industry.-A. R. P. 

Platinum. G. F. Kunz (Mineral Ind., 1923, 32, 541-545; C. Abs., 1924, 
18, 3343).-A statistical review of platinum and the allied metals, covering 
production, consumption, sources, and technology. 

Poisons Released in Melting Platinum Hardened with Osmium. C. M. 
Hoke (Jewellers' Circular; Brass World, 1924, 20, 242; C. Abs., 1924, 18, 
2673).-Even the gentle heat used in annealing is enough to drive off poisonous 
osmium fumes. There are indications that the proportion of osmium used 
in jewellery metal may be expected to increase steadily. 

Platinum Substitutes. E. A. Smith (Engineering, 1923, 116, 651-652).
An account of platinum substitutes for specific purposes. (1) For lead-in 
wires for electric lamps, as substitutes: Platinite, an iron-nickel alloy con
taining 46°/o nickel and 0·15°/o carbon, has the same coeff. of expansion as 
glass. The alloy is coated with copper and then with platinum before sealing 
into the glass. Dumet is a copper-clad nickel-steel which can also be readily 
sealed into glass. (2) For contacts : tungsten or molybdenum coated with 
gold alloyed with 1 · 5°/o of platinum ; nickel with 3°/o of manganese makes 
suitable contacts, and the gold-palladium alloy Rhotanium is suitable for 
many types of contact. Silver 60°/o and palladium 40°/o alloys are satis
factory for sparking plugs. (3) As resistances, platinum is substituted by 
the Nichrome alloys, nickel-copper-iron alloys, cupro-nickels and nickel
silver, l\fonel metal, Constantan and Ferry. (4) For pyrometry substitutes 
such as the Chromel-Alumel couple are in use. Chrome! is a nickel-chromium 
alloy and Alumel is nickel containing 2% of aluminium. (5) For chemical 
purposes, platinum dishes for the evaporation of sulphuric acid have been 
substituted bv iron-silicon allovs, such as Tantiron, Duriron, Ironac, and 
Narki.-J. F.'s. · 

RADIUM. 

Range of Practical Utility of Radium. P. Ludewig (Gliickauf, 1924, 
60, 487-492).-A review of radioactivity and the use of radium in medicine 
and chemistry.-A. R. P. 
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Radium, Uranium, and Vanadium. F. L. Hess (Mineral Ind., 1923, 32, 
593-609; C. Abs., 1924, 18, 3343).-Sources, production, technology, and 
uses are discussed. 

SELENIUM. 

Selenium and Tellurium. S. Skowronski (-,Jfineral Ind., 1923, 32, 610-
612; C. Abs., 1924, 18, 3455).-Contains production data and a bibliography. 

SILVER AND ITS ALLOYS. 

British Standard Specification for Silver Solder (Grades A and B). 
(Brit. Eng. Stand. Assoc., No. 206, 1924, 1-3).-Grade A is required 
to contain silver 60-62%, copper 27 · 5-29 · 5%, zinc 9-11%, and total 
impurities not more than 0 ·5%. Grade B is required to contain silver 
42-44%, copper 36-38%, zinc 18·5-20·5%, and total impurities not more 
than 0 · 5%. Clauses dealing with chemical test and rejection are added. 

-R.G. 
The Silvering of Glass Ornaments. Otto Wilhelmy (Diamant, 1923, 

45, 337-338; C. Abs., 1924, 18, 2792).-Gives detailed instructions. 
Notes on the Silvering of Glass by the Formaldehyde Process. M. A. 

Cotton (Rev. d'Optique, 1924, 3, 57-64).-Full details are given for the satis
factory application of this process. 15 grms. of silver nitrate are dissolved 
in 500 c.c. distilled water, and ammonia added till the ppt. just dissolves. The 
solution is diluted to 1 I. and the temp. noted. The proper proportion of 
formaldehyde is determined by placing 13 drops in a basin and adding 15 c.c. 
silver solution. During 1 minute the solution should turn rose, violet, blue, 
steel-grey, and finally deposit a metallic film. If it stops at the grey stage 
insufficient formaldehyde has been taken. If excess is used the deposit is 
non-adherent. The articles to be silvered are placed in a basin and just 
covered with freshly mixed solutions of silver and formaldehyde in the pro
portions previously determined, and at the temp. noted above. When the 
deposit is formed the articles are washed and polished. Transparent silvering 
is done with the same solution diluted by the addition of one-tenth its volume 
of distilled water.-C. J. S. 

Notes on Silvering by the Formaldehyde Process. M. A. Cotton (Glass 
Industry, 1925, 6, 79-81).-Translation from Rev. d'Optique, 1924, 3, 57-65. 
(See abstract above.)-C. J. S. 

The Gilding, Silvering, and Subsequent Etching or Silhouetting of Glass. 
Seep. 496. 

Sheffield Plate. Joseph Danforth Little (Brass World, 1924, 20, 129-131). 
-A brief account of the history of the manufacture of the old Sheffield plate
i.e. the plate prepared by placing a thick sheet of silver over an ingot of copper 
and alloying the two by heat. The process was discovered in 1742 by Thomas 
Boulsover and lasted until about 1850, when its place was taken by the electro
lytic plate.-W. H.-R. 

Gold and Silver. See p. 497. 

SODIUM. 

Sodium and Its Use. P. Holmsen (Teknisk Ukeblad, 192&, 452-453).
A short account of the world's production of sodium and the phys. and chem. 
properties of this metal begins this article. Only the electro-chemical methods 
of manufacture are said to be of any importance. l\Iost of the sodium is 
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used in the manufacture of cyanide of soda for extracting gold from its ores. 
Other important uses are in the manufacture of peroxide for bleaching pur
poses and for disinfection and_ as metal or amide in the dye industry. As a 
reducing element sodium is used in the tmanufacture of some uncommon 
elements, such as tantalum and boron. During the war sodium was to some 
extent used for bearing metals.-0. F. 

STRONTIUM. 

Barium and Strontium. See p. 490. 

TANTALUM. 

Tantalum-All About It. 0. Ivan Lee (Science and Invention, 1923, 11, 
446-447, 499-500; Eng. Index, 1923, 6"15).-Dis:msses occurrence, mining, 
latest methods of refining, and uses. 

TIN AND ITS ALLOYS. 

Tin. E. Baliol Scott (Mineral Ind., 1923, 32, 652-673; C. Abs., 1924, 18, 
3343).-A discussion of the world's production and metallurgim1l progress. 

Tentative Specifications for Phosphor-Tin (B51-24T). Anon. (Amer. Soc. 
Test. Mat. Tentative Standards, 1924, 56-57).-Cover phosphor-tin in one 
grade. Chemical composition : phosphorus, minimum, 3 · 50% ; phosphorus 
+ tin, minimum, 99 · 50%. 

Bearing Alloys. See p. 483. 

TELLURIUM. 

Selenium and Tellurium. Seep. 501. 

TITANIUM. 

Titanium and Zirconium. J. ,V. Marden (Mineral Ind., 1923, 32, 674-
681; C. Abs., 1924, 18, 3343).-Sources and technical developments are 
described. 

TUNGSTEN. 

Bibliography of Tungsten. From 1918 to 1922 and from 1922 to 1924. 
Chung Yu ·wang (J. Assoc. Chinese and Amer. Eng., 1924, 5, (12), pp. 26).
In this bibliography ·w. merely attempts to bring up to date the bibliography 
of tungsten prepared by :JI. L. Hartman (" The Occurrence, Chemistry, 
Metallurgy and Uses of Tungsten," by J. J. Runner and l\:L L. Hartman, 
Dept. of Geology and Chemistry, South Dakota School of :Jlines, Bull. No.12). 
Hartman's bibliography stops at 1917. 

Tungsten. C. G. Fink (Jlineral Ind., 1923, 32, 682-696; C. Abs., 1924, 
18, 3344).-Imports, world's production, and mining and technology are 
covered, and a bibliography is appended. 

Tungsten and the Manufacture of Incandescent Lamp Filaments. Rene 
Doncieres (Science et la rie, 1924, 25, 467---473).-~.\.n illustrated popular 
article.-J. c·. c. 

The Relative Performance of Tungsten Filament Lamps under Test 
upon Alternating and Direct Current Circuits. John \r. Lieb (Trans. 
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Illuminating Eng. Soc., 1923, 18, 5-18).-Ko evidence is available to show 
that the behaviour of carbon filaments is different on a.c. or d.c. 'With 
tantalum filaments the life on a.c. is only ! that obtained on d.c. The shorter 
life is due to more rapid crystallization under oscillating stress. L. gives 
results of tests on various types of lamps ·with drawn tungsten filaments, and 
finds the behaviour is similar to tantalum, the life being shorter with a.c. 
than d.c. The increased rate of crystallization with a.c. is illustrated by 
photomicrographs. The effect can be counteracted by incorporating 0 · 8o/0 
thoria with the tungsten. Straight filaments in a vacuum are more affected 
by current conditions than spiral filaments in a gas atm.-C. J. S. 

Tungsten Arc Lamps with Increased Surface Brilliance. Carl Muller 
(Z. tech. Physik, 1924, 5, 250-253).-Compared with smooth electrodes, the 
emissivity of tungsten electrodes may be doubled by means of funnel-shaped 
grooved cavities. The value theoretically possible-the emissivity of a 
black body-is thus almost achieved.-G. S. 

Thermionic Valves with Dull-Emitting Filaments. Research Staff of 
the General Electric Co., Ltd. (M. Thompson and A. C. Bartlett) (J. Inst. 
Elect. Eng., 1924, 62, 689-700).-When a tungsten filament containing about 
1% thorium oxide is raised to 2900° K. in a vacuum for 1 minute followed 
by several minutes at 2250° K., a layer of metallic thorium is formed on the 
surface of the filament, and gives an enhanced electron emission, which remains 
stable below 1800° K. The development and use of these filaments in 
thermionic valves are described.-C. J. S. 

URANIUM. 

Radium, Uranium, and Vanadium. Seep. 501. 

VANADIUM. 

Radium, Uranium, and Vanadium. Seep. 501. 

ZINC AND ITS ALLOYS. 

Some Modern Uses of Zinc. Ernest A. Smith (J. Bham. Met. Soc., 1922, 
8, 328-348).-The sources and properties of the various grades of commercial 
zinc are given, and the more recent industrial applications of the metal are 
discussed. The properties and uses of extruded and rolled zinc, and of zinc 
alloys used as die-castings and bearing metals, are described in detail.-R. G. 

Zinc. J. A. Zook (Jli'.neral Ind., 1923, 32, 697-727; C. Abs., 1924, 18, 
3345).-A statistical review of production, trade, market, and consumption, 
including rolled zinc, galvanized sheets, and zinc pigments. 

Zinc as a Sheet Metal in Building Construction. Anon. (Railway Age, 
1922, 73, 439-440).-A brief account of the uses of sheet zinc as a building 
n~ate:ial. It is employed in the form of shingles for roofing; corrugated 
zmc is used for covering the sides and roofs of buildings, and zinc gutters 
and down-spouts are used extensfrely. It is pointed out that zinc must not 
be allowed to come into contact with other metals when moisture may be 
present, or electrolytic corrosion will take place. Allowance must also be 
made for the high thermal expansion of the metal (2 · 6 times that of steel). 

--J.C. C. 
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Zinc Burial Caskets. Anon. (Bull. Amer. Zinc Inst., 1924, 7, (11/12), 
1-3).-The use of sheet zinc for burial caskets is advocated, on the grounds 
of resistance to corrosion, economy, and suitability for decorative purposes. 

-W. H.-R. 
Tentative Specifications for Hot-Dipped Galvanized Sheets (A93-24T). 

Anon. (Amer. Soc. Test. Jlat. 'l'entative Standards, 1924, 52-55).-These 
specifications cover hot-dipped Bessemer steel, open-hearth steel, open
hearth iron, and wrought iron sheets of three classes: A-Flat or corrugated 
sheets that are not intended to be formed; B-Flat or corrugated sheets to 
be curved to a large radius; C-Flat sheets for miscellaneous purposes. 

The Future of Zinc Mining Depends on the Galvanizing Industry. 
Victor Rakowsky (1lfin. and .111.et., 1923, 4, 117-119).-Before the war the 
world's consumption of zinc was distributed as follows: 60-65°/0 for gal
vanizing purposes, 17-20% for the manufacture of brass, 10-12% for rolled 
sheet, and 5-7o/0 for miscellaneous purposes. During the war the brass 
industry absorbed a much greater proportion of the world's consumption 
of the metal, but no statistics are available of the distribution of the post
war consumption, although it is probable that galvanizing again absorbs the 
largest proportion. The usual amount of zinc on galvanized sheet has now 
been reduced to q oz. per sq. ft.; if this quantity was doubled the sheets 
could be guaranteed for at least 25 years.-A. R. P. 

Zinc-Copper Alloys. Seep. 494. 

ZIRCONIUM. 

Possible Uses for Zirconium. Raphael Eugen Kirschner (Chem. Zeit., 
1922, 46, 380).-Zirconia is a very valuable polishing powder for metals, 
as well as being the best insulator for heat and electricity up to 2000° C. 
The fused oxide when ground and formed into crucibles or bricks has only 
an extremely small coeff. of expansion and is very resistant to slags, except 
those containing lead, copper, or ferrous oxides or fluorides. Kickel-steel 
containing zirconium is much superior to chromium steel for armour-plating. 

-A.R.P. 
Titanium and Zirconium. See p. 502. 
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XI.-HEAT-TREATl\;IENT OF l\lETALS 
AND ALLOYS. 

For keys to abbreviations used, see pp. 285 and 293. 

Annealing, Hardening, and Tempering by the Electrical Process. Anon. 
(.Machinery (Land.), 1924, 24, 263-265).-A number of "Lecfur" machines 
for the continuous heat-treatment of ferrous and non-ferrous wire and strip 
are briefly described. Heating is effected by the passage of a low voltage 
a.c. through the material. The current is supplied to the moving wire or 
strip from two contacts. Between these contacts the material passes through 
a small diam. non-metallic tube, in which a neutral atm. can be maintained. 
Scaling is thus reduced to a minimum.-J. C. C. 

The Soft Annealing of Aluminium. H. Rohrig (Z. Metallkunde, 1924, 
16, 265-270).-Experiments to determine the relation between the extent 
and speed of the softening of aluminium sheets and the length, temp., and 
magnitude of the heat transference. Particular attention is paid to tensile 
strength, elongation, and grain-size. Curves show the influence of various 
annealing times and temps. upon the tensile strength and elongation of 
hard-rolled aluminium; one series being annealed in air and another in a salt 
bath. The influence of various rates of_ cooling from different temps. upon 
the tensile strength of soft annealed aluminium is shown on another diagram. 
The heat distribution in the muffle and charge was examined. Experience 
has shown that working the furnace at a higher temp. tends to overcome the 
danger of too slow a passage through the critical range of temp. Aluminium 
requires considerable heat quantities in its annealing owing to its high sp. 
heat. A further means of obtaining a rapid rise in the temp. of the aluminium 
to be annealed, and hence a finer grain, is to charge small packets. Un
mistakably the production of a fine grain greatly aids the further working 
of the metal and prevents that roughening of the surface which is caused by 
large grains. By sufficiently rapid heating of the sheets to be annealed a 
very fine grain may easily be produced even in rolled material, the chem. 
composition and slow reduction in section of which always tended to the 
formation of coarse crystals.-T. H. T. 

Annealing of Aluminium. \V. Borchert (Aluminium, 1924, 6, (22), 7-9). 
-A summary of Rohrig's paper in Z. 111etallkunde, 1924, 16, 265 (abstract 
above).-A. R. P. 

Heat-Treatment of Copper Alloys. J. S. Glen Primrose (Proc. Inst. 
Brit. Found., 1920-1921, 14, 359-392).-See this J., 1922, 28, 787-788.-J. C. C. 

Method of Maintaining Small Objects at any Temperature Between 
- 180° and 20° C. P. P. Cioffi and L. S. Taylor (J. Opt. Soc. Amer., 1922, 
6, 906-909).-A small object may be kept at a temp. between - 180° and 
+ 20° by placing it in <l double-wall tube, which is evacuated between the 
walls, and passing a current of dry cold air over it. The cold air is obtained 
from the ernporation of liquid air by means of an electrically heated wire, 
and may be sent over at any desired rate. To prevent the accumulation of 
moisture, ice, or snow. all other portions of the apparatus must be maintained 
above 0°. If an optical observation has to be made ·with the cooled object 
the glass walls of thC' cooling tube are made as thin as possible and of p)Tex 
glass, but wlH'll there is no necessity to bring a light on to the substance the 
walls of the cooling tube are betkr silvPred. Designs of a number of forms 
of cooling tubes are giwn.-J. F. S. 
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XIL-JOINING OF ~IETALS AND ALLOYS. 

For keys to abbreviations used, see pp. 285 and 293. 

A Metal to Glass Joint. H. N. Ridyard (J. Amer. Chem. Soc., 1924, 
46, 287-290).-The glass is platinized and heated to a temp. below the freezing 
point of lead. It is then rapidly dipped in molten lead. Solution of the 
platinum by the lead film ensures perfect contact over the glass. The metal 
to be joined is tinned and soldered to the lead coating on the glass. The 
joint obtained was superior to those previously described. A vacuum up 
to I0-4 mm. was held at 150° C. for some days.-R. G. 

Glass-Metal Solder. Anon. (Glasindustrie, 1922, 8, 63; J. Soc. Glass 
Tech., 1922, 6, 197 A.).-The side of the glass to be soldered is warmed, and 
neutral platinum chloride mixed with camomile oil applied by means of a 
brush, the oil being allowed to evaporate slowly until no more white vapour 
is given off, when the temp. is raised to dull red heat. The glass is put into 
a bath of copper sulphate, joined to the negative pole of a battery, and a 
copper deposit obtained. By means of the metal copper the glass. could be 
soldered to iron, and by means of tin to copper. 

Making Joints in Aluminium Vessels by Grooving and Seaming. Anon. 
(Mech. World, 1924, 76, 117).-Technical details, with illustrations, are 
given of the various stages in making mechanical joints in sheet-aluminium 
vessels watertight. Medium and medium-hard grades of sheet are preferred 
for this work.-F. J. 

Sheet-Metal Bends, Foldings, Seams, &c. E. Andrews (Arner. Machinist 
(Eur. Edn.), 1922, 56, 60-61E).-A selection of the principal types of fastening 
sheet-metals together by means of bends, foldings, seams, &c., is described 
and illustrated.-F. J. 

Spectacle Frame Repairs. \V. E. Hardy (Optician, 1924, 67, 422-423, 
434-435).-A description of the different kinds of metal work required in 
spectacle repairs. In repairing solid gold frames the curl sides should be 
heated for the least possible time to avoid softening.-\V. H.-R. 

Metal Eyeglass Frame Repairs. \V. E. Hardy (Optician, 1924, 68, 5-6, 
20-21 ).-A description of the soldering and other methods used in the repair 
of metal eyeglass frames.-'\Y. H.-R. 

BRAZING. 

Brazing. '\V. E. Hardy (Optician, 1924, 68, 84-85, 104-105).-A descrip
tion of the principles and methods of brazing, with special reference to the 
repair of spectacle frames. Silver solder may be used for the repair of gold, 
gold-filled, white metal, and steel frames; gold solder is used for solid gold 
frames, and brass solder for steel repairs. Borax is a suitable flux. It is 
important that the flame shall be directed so that the metal frame is heated 



Joining of Metals and Alloys 507 

equally with the solder, or the latt~r will, not adhere when it fuses. The 
oriainal should be consulted for deta1ls.-'V. H.-R. 

0

Study of Brazed Joints. G. Le Grix (Rev. Soud. autogene, 1924, 16, 
802-804, 817-819).-The use of 50: 50 brass in brazing steel articles results 
in the production of brittle joints, which, however, are very hard. Softer 
but stronger joints may be obtained with copper or 70 : 30 brass; these 
joints are improved by reheating with the oxy-acetylene flame until the 
brazing material just melts, but overheating must be avoided, as it leads to 
solution of iron in the brazing material, and correspondingly hard and brittle 
joints. If copper is brazed with 50: 50 brass a poor joint is obtained, but 
by keeping the brass molten for a few minutes it dissolves copper from the 
metal being joined, forming brasses within the a-range which are tough and 
strong.-A. R. P. 

SOLDERING. 

The Present State of Autogenous Soldering and Cutting of Metals. 
R. Thomas (Mem. et Compt. rend. Soc. Ing. civils, France, 1924, 77, 182-203). 
--A review of modern methods of soldering and cutting by the oxy-hydrogen, 
oxy-acetylene, and electrical methods. The advantages of these processes 
in dealing with both small and large castings are carefully emphasized, special 
attention being paid to reduction in weight due to absence of bolts and rivets, 
lower cost, and easier manipulation. The particular advantages, practical 
and economical, in the case of repair work are also stressed.-W. A. C. N. 

Fluxes for Soft Soldering. T. B. Crow (Trans. Faraday Soc., 1924, 20, 
199-206).-Tallow, olive-oil, and vaseline have a slightly oxidizing action 
on uncleaned copper sheet and therefore do not allow the solder to " wet " 
the surface, whilst ammonium and zinc chlorides and potassium cyanide 
effectively remove the thin oxide layer and allow the solder to adhere firmly 
to the surface of the metal. On perfectly clean and bright surfaces of copper, 
nickel, iron, and nickel-silver, obtained by mechanical polishing, a blob of 
clean soft solder showed no tendency to spread when the whole was heated 
in hydrogen, although application of a flux immediately caused spreading 
and adhesion of the solder to the metal. Careful tests showed that the flux 
has no action in reducing the surface tension of the solder, its sole function 
being to clean the surface of the metal and of the solder from the extremely 
thin protective films of oxide which prevent adhesion. Microscopic examina
tion showed no sign of alloying between soft solder and iron, brass, or soft 
nickel-silver, but distinct signs of diffusion were noticed on surfaces of zinc, 
copper, and hard nickel-silver.-A. R. P. 

Soldering of Aluminium. 0. Spengler (Chem. Age (N. Y.), 1924, 32, 
366).-The soldering of aluminium is considered. The nature of the solder 
is not of much importance in the soldering of aluminium: the important 
thing is the nature of the flux, which must, of course, be capable of dissolving 
aluminium oxide. A flux termed "Sudal 21," of German origin, serves the 
purpose. The soldering, using this flux, may be carried out with zinc, tin, 
lead, antimony, bismuth, cadmium, lead-tin alloys, aluminium alloys, and 
other alloys containing some of the above-named metals. Joints produced 
in this way are very strong, and do not show a marked electrolytic action 
after exposure to a boiling 1% solution of salt.-J. F. S. 

Methods of Joining Aluminium to Aluminium and Other Metals. L. 
Rostosky (Aluminium, 1924, 6, (15/16), 3-6).-R. describes three m·ethods 
of joining aluminium-autogenous welding, soldering with " soft " solder, 
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and with "hard" solder. Some of the best hard solders give strong joints 
which resist corrosion fairly well, and R. considers this method preferable 
to either of the others. The advantages and disadvantages of all three 
methods are discussed at length.-A. R. P. 

Soldering Aluminium. 0. Spengler (Aluminium, 1924, 6, tl 5/16), 6-8). 
-A discussion of the results obtained by Bauer (J., 1924, 31. 529) when 
testing various aluminium solders and fluxes in connection with a prize 
offered for the best method of soldering alumfr1ium. S. considers that the 
flux which won the first prize solves all difficulties with any suitable solder 
-it dissolves all oxides from the surface of the metal, leaving it clean and of 
silvery appearance, ideal for the production of good joints.-A. R. P. 

Soldering of Aluminium. 0. Spengler (Z. angew. Chem., 1924, 37, 532-
534).-Describes the advantages of "Sudal," a new aluminium solder which 
won the first .prize in a recent competition. (Of. Bauer, J., 1924, 31, 529.) 

-A.R.P. 
On the Question of Soldering Aluminium. L. Rostosky (Z. angew. Chem., 

1924, 37, 754-755).-R. considers that zinc chloride should not be used in 
fluxes for soldering aluminium, as a certain amount of zinc is reduced from 
the flux and alloys with the metal ; he states that a solder containing a large 
proportion of aluminium has been prepared which melts at 560° C. and gives 
a p.d. of only + 0·024 v. with pure aluminium.-A. R. P. · 

On the Question of Aluminium Soldering. 0. Spengler (Z. angew. Chem., 
1924, 37, 918-919).-Polemical-a refutation of Rostosky's statement that 
zinc chloride is a deleterious constituent of fluxes for use in the soldering of 
aluminium. The thin film of metallic zinc formed on the surface of the 
aluminium has a protective effect against the oxidation of the metal and 
assists in the production of stronger joints, owing to the greater tenacity with 
which the solder adheres to the zinc as compared with aluminium. In the 
~xperience of S. no solder has yet been prepared for aluminium which will 
give absolutely non-corrodible joints.-A. R. P. 

Soldering and Welding of Aluminium. -- Rostosky and -- Liider 
(Maschinenbau, 1925, 4, 120-121).-A short discussion of 3 methods of 
joining aluminium : soft soldering, hard soldering, and autogenous welding. 
Hard soldering is recommended as the best process.-G. S. 

New Aluminium Solder. Anon. (Aluminium, 1924, 6, (3/4), 10).-By 
the addition of up to 30% of cerium or lithium to the usual aluminium solder 
containing lead, cadmium, and zinc, the oxidation is reduced and a more 
firmly adherent solder obtained which gives strong joints.-A. R. P. 

Soldering Iron for Seaming. B. F. 'Yallace (Amer. Machinist (Eur. 
Edn.), 1922, 56, 383).-A hollow soldering "iron" for soldering seams m 
sheet-metal work is described and illustrated.-F. J. 

Soldered Joints of Zinc Wires. Torsten Holmgren (Teknisk Tidskrift 
(Veckoupplagan), 1921, 235-236).-Sweden during the war suffered from a 
great want of petroleum for lighting purposes. The consequence of this was 
to accelerate the electrification of the country. Copper, however, was difficult 
to obtain. so zinc wire had to be used for a great part of the lines. The zinc 
wire was not easy to solder by the methods learned for copper. and the joints 
often were badly soldered, which. of course'. increased the risk of fire. H. 
discovered a method for the reliable soldering of zinc wires. To protect the 
zinc wire from too grC'at heat from the soldering iron. the joint should be 
brought into a little U-shapC'd aluminium sheet (thickness 0 · 2 mm.). and 
the soldering iron brought to the outer side of the sheet. while the solder 
is inside the sheet. The solder preferably consists of G4~~ of tin and 36~0 
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of lead. As a means of protection stearin may be used. The aluminium sheet 
does not fasten to the solder, but may afterwards easily be put away. Through 
this method very good soldered joints have been made.-0. F. 

Soldering Zinc Die-Castings. J. P. Kikonov (Amer. 11Jachinist (Eur. 
Edn. ). 1924. 60, 282-283).-Zinc alloys containing Sn. Cu, and Al are difficult 
to solder. A specific instance is described in which brass tubes had to be 
soldered into such a casting so as to form an air-tight joint. The best results 
were obtained by clamping the parts together and dipping them into a pot 
of molten solder until the latter thoroughly penetrated the joint, previously 
cleaned with hydrochloric acid.-F. J. 

WELDING. 

Concerning the Chemistry of Welding. Martin W. Keufeld (Z. V. d. I., 
Hl25, 69, 505-508).-A translation of matter published in Engineering, 
1924, 117, 221-223, reporting J. R. Booer's lecture on the above subject. 

-T. H. T. 
Theoretical Considerations on Arc Welding. Maurice Lebrun (Rev. Met., 

1924, 21, 484-495).-The article deals specially with the formation of an arc 
between the piece to be welded and a metallic electrode. The characteristics 
of the welding arc are considered at length and an empirical formula, worked 
out through numerous researches by L., is given. Tables relating to the diameter 
of the electrode and the thickness of the piece to be welded, together with the 
amperag0 and voltage, are included. The voltages required for continuous 
and a.c. are stated to be 55 and 50 resp. The invention of Kjellberg (1908) 
for the improvement of the welding process by the use of refractory or fusible 
mixtures placed on the parts to be welded is described. Considerable atten
tion is given to copper and bronze and the kind of electrodes to be used. 
Typical joints are illustrated by photomicrographs.-F. J. _ 

Electric Welding with the Arc. Ch. Andry-Bourgeois (Electricien, 1920, 
[2], 51, 441--444, 462-465, 489-493, 536-539; 1921, [21, 52, 25-30, 55-58).
A series of articles dealing in considerable detail with arc welding. The various 
methods of using the arc are described, and the choice of electrodes is discussed. 
Full instructions for the preparation of the pieces for welding are given, and 
the best methods of welding steel, copper, bronze, brass, cast iron, and 
n.luminium are described in detail. It ie pointed out that, while arc welding 
can produce clean, strong joins free from oxide inclusions, the metal in the 
neighbourhood of the weld often suffers through "molecular transformation" 
and becomes brittle. Heat-treatment or hammering, it is stated, may restore 
this weakened metal. In the last two articles the equipment and organization 
of works is discussed, and a scheme for connecting welding apparatmi in series 
is described fully.-J. C. C. 

Arc Welding Sheet-Metal Parts. Albert R. Luechinger (Amer . .Machinist 
(Eur. Edn.), 1924, 60, 42f>-427).-The techniqne of ·welding, the training of 
welders, and the use of fixtures in production welding are discussed. A number 
of illustrations sho\vs the possibil_ities of welding together parts which formerly 
were usually riYeted.-F. J. 

Practical Points in Arc Welding. J. A. \Yilson (Amer ... Machinist (Eur. 
Edn.), 1922, 56, 3;)7-359).-The necessity for obtaining clean surfaces for 
welding by the electric arc method is emphasized. :Methods of preparing 
surfaces are described, the use of flux being unnecessary. Sections thicker 
than ·k in. should have bevelled edges, prop~r provision ·should be made for 
expansion and contraction, and the oper':ltor should take certain precautions 
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against. injury. The spcrial difficulties of overhead welding may be overcomet 
by following the advice given.-F. J. 

Electric Resistance Welding. -- Languerin (Chrtleur et Ind., 1921, 
2, 197-202).-.A short de::cription of a numbP,r of electric resistance welding 
machines.-J. C. C. 

Welding Plant for Alternating Current. Ch. Andry-Bourgeois (Electricien, 
1921, [2), 52, 175-180, 198-202).-An account of the methods of employing 
a.c. for electric welding.-.T. C. C. 

Electro-Percussive Welding. Anon. (Elect. Trorld, 1921, 77, 367).-The 
process consists in a percussion of the parts to be welded simultaneously 
with the discharge of electrical energy from a condenser. Electrolytic con
densers charged by d.c. are used, and the discharge takes place with explosive 
violence at the instant that the hammer welds the parts. The time taken is 
only 0·094 second, and the power consumption 0·0008 kw.-hr. The advan
tages arc speed, economy in power consumption, the possibility of welding 
unusual shapes, and the localization of heRt. Unlike metals may be welded. 

-C.J. S. 
Oxy-Acetylene Welding of Non-Ferrous Metals. A. S. Kinsey (J. Amer. 

Weld. Soc., 1924, 3, (6), 27-51).-A review in which the properties of copper, 
brass, bronze, Monel metal, aluminium, Duralumin, and lead are discussed 
with reference to their influence in welding.-A. R. P. 

Oxy-Acetylene Welding in the Automobile Industry. Anon. (Acet. and 
Weld. J., 1924, 21, 234-235).-A description of the methods used in the 
welding of the Sankey detachable wheel for motor cars made by the Societe 
Lorraine des Automobiles Dietrich.-\V. H.-R. 

Railway Savings Effected by Welding Methods. E. Andrews (Amer. 
Machinist (Eur. Edn.), 1924, 61, 98E.).-At minimum cost, the electric and 
oxy-acetylene processes of autogenous 'velding can be applied to the rapid, 
permanent v.nd efficient repair of any mechanical unit. A number of instances 
of important savings are given.-F. J. 

Improvements in Oxy-Acetylene Welding Plants. Anon. (Acet. and 
Weld. J .. 1924, 21, 309-310).-A description of an invention of T. Kautny 
of Dtisseldorf in connection with welding plants in which the acetylene tube 
is provided with a non-return valve arranged to close under the pressure of the 
oxygen in the case of obstruction in the blowpipe. The valve is arranged so 
that t.he compression of the acetylene by the oxygen in the case of an obstruc
tion takes place in a narrow tube, so that there is a small contact surface and 
the production of any considerable quantity of explosive mixture must take 
some time. A relief valve is provided to allow the excess of oxygen to escape. 

-\V. H.-R. 
Oxy-Acetylene Welding in the Process Equipment Field. Anon. (Chem . 

.Met. Eng., 1924, 31, 341-346).-Several exRmpl<:>s are given of the value 
of this method for the manufacture and repair of yarious types of apparatus 
used in the chemical industries. In every example, stress is laid on the 
superiority of a welded joint as compared with a riveted or caulked joint, or 
of a welded one-piece container over one built up by means of riveted joints. 
Sheet copper is successfully welded by this method at a higher speed than 
with the coppersmith's gas-torch, and is preferable to iron or steel for many 
leaching or digesting operations. Aluminium, l\Ionel metal, brass, and lead 
can now be successfully welded by the blowpipe for equipment formerly 
exclusively made in steel or cast iron. Contamination of pure distillates, 
etc., is obviated by substituting welded joints for other forms of joint, which 
give trouble by leaking, especially under the influence of temp. reversals. 
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The examples include the reclamation of old brass condenser tubes by 
brazing them together to replace the heating coil in a distillation equipment; 
the formation of leakproof pipe-lines, especially steam-jacketed pipes, and 
piping for concentrated acid; condensers and e\·aporators, storage tanks, &c. 

-F. J. 
Alumino-Thermic Welding Process. Anon. (Apparatebau, 1925, 37, 31).

A short report of the alumino-thermic welding of part of a steamer.-G. S. 
Fluxes and Slags in Welding. \V. Spraragen (J. Arner. Weld. Soc., 

1924, 3, (4), 36-47).-For the welding of Monel metal the welding rod should 
be coated with a flux containing metallic manganese, magnesium, or silicon to 
act as a deoxidizer (cf. l\Ierica, this J., 1924, 32, 657); for copper a bronze or 
brass rod containing a small quantity of aluminium should be used, and a 
cleaning flux is indispensable. Such a flux consists of a mixture of sodium 
chloride, borax, and boric acid applied as a thin coating to the welding rod. 
In welding copper to steel by the carbon or metallic arc, the best joins are 
obtained with a copper rod containing 0 · 25% silicon ; this rod is self-fluxing, 
but the \veld must be puddled in order to get a good fluxing and cleansing 
action. A table giving the composition of 18 fluxing mixtures that have been 
suggested for use in the welding of aluminium is given, but S. recommends the 
following mixture: 15% of lithium chloride, 45% of potassium chloride, 
30% of sodium chloride, 7% of potassium fluoride, and 3% of potassium 
bisulphate.-A. R. P. 

Fluxes and Slags in Oxy-Acetylene Welding. C. Coulson-Smith (J. 
Amer. Weld. Soc., 1924, 3, (5), 33-39).-The paper covers similar ground to 
that of Spraragen (cf. supra). In the welding of brass and bronze, the addition 
of a small quantity of finely divided aluminium to the flux tends to retard the 
volatilization of zinc and tin. C.-S. prefers phosphor-copper rods for welding 
copper.-A. R. P. 

Fluxes and Slags in Oxy-Acetylene Welding. C. Coulson-Smith (Trans. 
Faraday Soc., 1924, 20, 163-167).-Copper.-A mixture of sodium borate, 
boric acid, and sodium chloride, with the addition of a small amount of 
phosphorus to act as a deoxidizer, is the most satisfactory flux for the oxy
acetylene welding of copper. Brass.-The same flux may be used for brass, 
except that the phosphorus is replaced by aluminium, which reduces the loss of 
zinc by volatilization and also tends to prevent oxidation of the metal. Ex
cessive amounts of sodium chloride cause loss of zinc as the volatile chloride. 
Bronze.-In welding bronze the tin present acts as an efficient deoxidizer, and 
good welds are obtained if a borate flux is used to dissolve the stannic oxide. 
To prevent oxidation of the tin, phosphorus or aluminium may be added to 
the flux. Alurniniurn.-For welding aluminium the most satisfactory flux 
appears to consist of a mixture of lithium chloride with potassium chloride, 
fluoride and bisulphate which has a m.p. of 600° C. The same flux may be 
used in soldering aluminium, but in the opinion of C.-S. no satisfactory solder 
has yet been produced.-A. R. P. 

Fluxes and Slags in Welding. ,V. Spraragen (Trans. Faraday Soc., 
1924, 20, 168-175).-S. concludes that our present knowledge of the function 
of fluxes in welding is unsatisfactory, modern practice being based solely on 
the results of practical experience which have given good service after pro
longed trials. For welding copper to steel a rod of pure copper wire containing 
0 · 25% of silicon gives the best welds, and, being self-fluxing, renders the use 
of a flux unnecessary. A copper-aluminium alloy (88 ·5% Cu, 8· 1% Al, 
3 · 3% Fe) rod makes good welds in cast iron, using a flux consisting of 68 · 5% 
N'a 2C03, 22·5% NH4Cl, and 0·5% Na 2S04 • For welding copper and its alloys 
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the following three fluxes have given good results: (a) 76·76% of borax and 
23 · 24% of boric acid ; (b) 60% of boric acid and 40~,6 of sodium nitrate ; 
(c) 73·6% of boric acid, and 26·4% of sodium nitrate. Amongst the many 
fluxes used for welding aluminium the most satisfactory are probably the 
following: 

(a) 30% NaCl, 45% KCl, 15% LiCl, 7% KF, and 3% Na( or K)HS04• 

(b) 16% NaCl, 79% KCl, 5% K 2S04 • 

(c) 6·5% NaCl, 56% KCl, 23·5% LiCl, 4% Na 2S04, and 10% of cryolite. 
(d) 16·4% NaCl,70% of borax, 10% Na 2C03, and3·6% Na 2S04 • 

-A. R. P. 

Standards for Testing Welds. Anon. (Elect. World, 1922, 79, 1175).-The 
American ·welding Society has drawn up specifications for standard tests of 
welds. These may be obtained in bulletin form from the society.-C. J. S. 

The Jointing of Tubes by Autogenous Welding. Theo. Kautny (A utogene 
.Zlletallbearbeitung), 1925, 18, 9-11).-Considerable care has to be observed 
in welding tubes in order to ensure proper alignment and correct allowance 
for expansion and contraction. K. illustrates various types of unions and 
describes the methods to be adopted in making them.-W. A. C. N. 

The Welding of the Joints of Pipes with the Oxy-Acetylene Blowpipe. 
Anon. (Soudeur-Coupeur, 1924, (12), 2-6).-An account of the methods em
ployed in the welding of mild steel pipes used to convey natural gas for long 
distances in France. The pipes were in 10 rn. lengths and 15 cm. in diam. 
One end of each pipe was slightly widened so that the narrow end of the next 
pipe fitted into it; the two were then fused together, so that a perfectly gas
tight line of piping was produced.-,V. H.-R. 

Electric Welding in Radio Apparatus. F. A. Anderton (J. Elect. and West. 
Ind., 1921, 46, 132-133).-Spot-welding has proved very successful for the 
delicate work of welding together the small metal parts of vacuum tubes. 
Among the metals welded are : nickel to nickel, nickel to tungsten, copper to 
nickel, molybdenum to nickel, iron to molybdenum, and molybdenum to 
tungsten.-J. C. C. 

Electrical Welding of Aluminium and Other Good Conductors of Heat. 
Anon. (Autogene JJletallbearbeitung, 1925, 18, 8).-A summary of a new 
patent to overcome the difficulty in welding when the combined thicknesses 
of the pieces to be joined exceed 4 mm. in thickness. Layers of high resistance 
material are placed between the pieces of metal in order to increase the 
electrical resistance and thus raise the temperature.-,V. A. C. N. 

Electric Spot-Welding Aluminium or Duralumin. J. ,V. Meadowcroft 
(J. Amer. Weld. Soc., 1924, 3, (9), 10-11).-Aluminium and Duralumin, 
which are commonly supposed not to be capable of being spot-welded, 
may be joined in this manner on a standard spot-welding machine if the 
two pieces of metal are interposed between sheets of steel and the welding 
electrodes then applied to the opposite faces of the steel sheets under con
siderable pressure. In this way heat is generated, not onl:v from the resistance 
of the aluminium, but also from the greater resistance of the steel. The steel 
sheets do not fuse themselves. nor do thev adhere to the aluminium; they 
should be about 0·018-0·020 in. thick for two sheets of aluminium each 0·05 
i.n. thick. The electrodes of the machine should be made of copper in order 
that the heat is all generated in the intervening sheets of metal. ~o flux is 
necessary and very strong welds are obtained b~· this method.-A. R. P. 

Gas-Welding Aluminium. S. ,V. :\Iiller (J. Amer. Weld. Soc., 1924, 3, 
(3), 44-50).-0rdinary aluminium ( astings are usually more porous than 
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aluminium welds made with the oxy-acetylene flame. M. prefers to work 
without a flux, cleaning the metal well before starting, then melting the metal 
round the joint and puddling it well with a steel rod, adding fresh metal from 
the welding rod from time to time. The whole of the article must be preheated 
to 500° F., a neutral flame must be used, and the work must be done rapidly 
and allowed to cool slowly in order to avoid brittle welds. For welding thin 
sheets the use of a flux is essential and puddling is avoided.-A. R. P. 

The Fusion Welding of Aluminium. C. F. Nagle, jun. (J. Amer. Weld. 
Soc., 1924, 3, (3), 35-44).-An elementary account of the principles under
lying the usual methods of welding aluminium by means of the oxy-acetylene 
flame, showing the bearing of the physical properties-m.p., heat conductivity, 
expansion and contraction-on the nature of the weld and the lay-out of the 
work.-A. R. P. 

Hints for Welding an Aluminium Casting. E. E. Thum (J. Amer. 
Weld. Soc., 1924, 3, (5), 26-30).-The method used in welding a broken casting 
of No. 12 alloy (8% copper, 92% aluminium) is described and illustrated. 
The casting is thoroughly cleaned of dirt and grease, and the broken parts are 
held together in the correct position by means of clamps and braces to avoid 
all strain. A loose firebrick furnace is built round the whole and a small 
charcoal fire is started underneath the casting. When this is just hot enough 
to cause a drop of water to assume the spheroidal state, the metal round the 
crack is melted by means of an oxy-acetylene flame from a torch held about 
2 in. above the work, and the mushy metal is scraped out, so as to leave a 
V-shaped depression, which is then slowly filled with new metal from an 
aluminium welding rod whilst continually and carefully puddling the weld. 
When the join is completed the furnace is covered and the fire allowed to burn 
out slowly, so as to anneal the work thoroughly.-A. R. P. 

Note on the Theory of the Process for the Autogenous Welding of 
Aluminium. M. U. Schoop (Autogene Metallbearbeitung, 1924, 17, 269-270). 
-The author points out that the primary difficulty in welding aluminium is 
due to the very great difference in the melting point of the metal and its oxide. 
He describes his welding powders, which principally consist of mixtures of 
chlorides and fluorides.-W. A. C. N. 

Autogenous Welding of Aluminium. Friedrich Huth (Aluminium, 1924, 
6, (19), 2-5).-For oxy-acetylene welding of aluminium a flux composed of 
60% of potassium chloride, 12% of sodium chloride, 4% of potassium sulphate, 
and 24o/0 of fluorides of the alkali metals is recommended. If oxy-coal gas is 
used a greater proportion of potassium sulphate must be incorporated in the 
flux to reduce the m.p. The flux is added as a paste with water and is fused 
before applying the welding rod; 30 grm. of the powder is sufficient for a weld 
1 m. long and 10 mm. wide.-A. R. P. 

Contribution to a Knowledge of the Theory Regarding the Processes of 
Autogenous Aluminium Welding. M. U. Schoop (Apparatebau, 1925, 37, 
16-17).-Short communication describing the difficulties of aluminium welding 
~ncl outlining the Schoop welding process.-G. S. 

The Autogenous Welding of Sheet Aluminium by the Oxy-Acetylene 
Process. A. E~·les (Jlachinery (Lond.), 1923, 22, 822-824).-The most im
portant factor in welding sheet aluminium is the use of a good flux. It is 
recommended that a flux made up by a firm specializing in this class of work 
be used. The compositions of a number of fluxes are given. Details are given 
of the preparation of the metal and the operation of welding.-J. C. 0. 

Autogenous Welding of Light Metals. Theo. Kautny (Autogene 
Jletallbearbeitung, 1925, 18, 3-7 63-65).-A discussion of the inherent 
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difficulties met with in the soldering and welding of aluminium and aluminium 
alloys. 'Vhilst with ordinary riveting a strength at the joint of only 20-40o/0 
of that of the pure metal is obtained, with welding this figure may be increased 
up to 88%. Great difficulty, apart from the rupture of the oxide film, is ex
perienced in the welding of thick pieces due to the conductivity of aluminium, 
and considerable experience is needed to fill in the weld completely without 
damaging the remainder. The conditions necessary in the use of fluxes and 
the proper working of the latter are described.-vV. A. C. N. 

Some Practical Notes on Joining Aluminium. Anon. (Jl;fech. World, 
1924, 76, 7, 39-40).-The preparation of aluminium parts for welding is 
described, viz. cleansing, type of joint, allowance for expansion, &c. The 
power of the blowpipe as related to thickness of weld, the reasons for and 
methods of preheating the metal before welding, and various practical details 
of the welding operation itself are discussed. Treatment after welding, 
including cleansing of joint, hammering and annealing, is described, and also 
the art of cast-welding or " burning-on." This process requires properly 
prepared moulds and tall " headers." Electric welding methods-viz. arc, 
incandescent, or resistance, and electro-percussive-receive attention. The 
formation of joints by riveting requires special knowledge and is quite different 
from iron and steel practice. Useful details are given. Joints are often made 
by grooving, i.e. bending over the edges of sheet metal in opposite directions, 
turning one part over, hooking the two together, and closing the joints by the 
aid of grooving rolls in a special machine. Such joints may be made water
tight.-F. J. 

Tanks for Aeroplanes Fabricated from Sheet Aluminium by Welding. 
D. C. McGiehan (J. Arner. Weld. Soc., 1924, 3, (1), 23-27).-A description with 
photographs of the different stages in the operation of welding aluminium 
tanks for aeroplanes is given. The tanks and baffle plates are assembled and 
the parts are held together by aluminium pins; these are then coated with 
a flux and welded down by the oxy-acetylene flame to give absolutely tight 
joints. The tanks are then pickled in 10% sulphuric acid, washed for 1 hr. in 
running water, scrubbed and tested for leaks, which are closed up in the above 
described way.-A. R. P. 

Tanks for Airplanes Fabricated from Sheet Aluminium by Welding. 
D. C. McGiehan (Arner. Machinist (Eur. Edn.), 1924, 60, 406).-The construc
tion of an oil-tank, equipped with baffle plates, from sheet aluminium by 
welding, is described. The article is abstracted from J. Amer. TV elding Soc., 
vol. 3.-F. J. 

Welding Aluminium by the Spraying Process. Anon. (Alurniniurn, 1924, 
6, (17), 7 ; (23), 6-7).-The broken parts are cleaned and prepared as for 
autogenous welding by the use of a welding rod. The whole of the article 
is heated to 300° C., and pure aluminium is sprayed from a Schoop's pistol 
into the cavity until it is filled up. Ko flux is required, and strong joints 
are obtained which do not corrode or deteriorate on exposure to the 
atmosphere.-A. R. P. 

Aluminium Welding by the Metal-Spraying Process. Anon. (Apparatebau, 
1925, 37, 30).-~.\ short description of the welding of aluminium by means of 
sprayed-on aluminium. Strength and solidarity of the welds arc said to be not 
less than that of cast aluminium.-G. S. 

The Properties of Aluminium : Strength of Welded Aluminium. 
Anon. (Soudeur-Coupeur, 1924, (7), 6-7).-Test pieces of commercial aluminium 
showed a tensile strength of 8 · 7 to 8 · 8 kg. per sq. mm., and a percentage 
elongation of 33 to 37 ·5%. Similar pieces which had been cut and then 
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welded together with an oxy-acetylene blowpipe gave a tensile strength of 
8. 8-9 ·08 kg. per sq. mm., and percentage elongation of 31-37 ·5%, indicating 
that the welded joints are fully as strong as the original material.-,V. H.-R. 

Autogenous Metal Working. Theo Kautny (Maschinenbau, 1925, 4, 
108-112).-Among other things, the autogenous welding of copper and 
aluminium are here shortly discussed.-G. S. 

Use of the Renovation Welding Process in the Machine Industry. 
-- 'Vedemeyer (Maschinenbau, 1925, 4, 112-117).-Short report of the auto
genous welding of copper and aluminium, among other things.-G. S. 

Autogenous Welding of Copper. Anon. (Autogene llf etallbearbeitung, 
1925, 18, 59-63, 305-306).-It is considerably easier to weld copper by means 
of the oxy-acetylene flame than by the electric arc, owing to the high con
ductivity of the copper. The temp. of the flame is of supreme importance, 
and care must be taken not to burn the material. A reducing flame should 
be maintained, and the opportunities for the copper to absorb gases should be 
reduced to a minimum in order to avoid porosity. Welding powders consist
ing of mixtures of borates and silicates, with certain proportions of phosphates, 
are commonly used. Welding rod of best electrolytic copper containing about 
0 · 02% of phosphorus is recommended. Hammering of the weld is also 
advised in certain cases.-W. A. C. N. 

The Repair of Copper Firebox Plates for Locomotives. A. Boutte (Rev. 
Soud. autogene, 1924, 16, 882-888).-The broken parts are filed or cut away 
to form V-shaped depressions on each side of the plate, and the joint is 
built up in a series of thin layers by the use of copper rods containing a small 
amount of phosphorus and a large neutral oxy-acetylene flame. When finished 
the joint is well hammered hot to ensure homogeneity. Excess acetylene in 
the flame causes porosity in the welds, and excess of oxygen more or less 
brittleness. The paper contains photographs and detailed descriptions of the 
exact procedure to obtain good results on several types of fractures.-A. R. P. 

Welding on Copper Fireboxes of Locomotives. J. F. Springer (Railway 
lrf ech. Eng., 1924, 98, 293-294).-The conditions under which copper fireboxes 
have been successfully welded in Germany are briefly outlined. In order to 
avoid oxidation the welding rod is made of a copper-phosphorus-silver alloy 
or a, copper-vanadium alloy with 0 · 4% of vanadium. The vanadium has 
the property of reducing the surface tension of the molten metal, thus per
mitting it to spread rapidly. A special deoxidizing flux may be used, and the 
blowpipe should be so designed that, once a reducing flame is produced, the 
adjustments will not alter in use.-J. C. C. 

Autogenous Welding of Copper in the Construction of Apparatus and Tubes. 
Hermann Richter (Apparafebau, 1925, 37, 3-6).-The difficulties of autogenous 
copper welding are described, and a great number of practical examples dis
cussed. Copper requires a stronger flame than iron on account of its good heat 
conductivity. The ·welding material must protect the copper from oxidation, 
adhere firmly to copper, anci attract to itself any possible products of oxidation. 

-G.S. 
Autogenous Welding of Church Bells. Anon. (Rn. Soud. mtlogene, 

1925, 17, 922-924).-A description with photographs is ginn of the methods 
used in welding a crack in, and the suspension hoop on to, the bells of two 
French churches. The allo~- was a 25°/ti tin-bronze, and the method used was 
similar to that described by Felix. (This J., 1923, 29, 7i2.)-A. R. P. 

Oxy-Acetylene Welding of Brass and Bronze. Anon. (Canad. Fmmdry
man. 1924, 15, 46-47).-A description of tlw welding of a bronze bell belonging 
to a Maltese church (rf. this J., 1924, 32, 656). The filling materh1l used ''as 
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manganese-bronze, and the fact that the tone of the bell was regained indi
cates that it is not necessary to use a filling material of exactly the same 
composition as that of the original bell.-vV. H.-R. 

The Welding of Bronze. Anon. (Soudeur-Coupeur, 1924, (12), 6-7).-In 
the welding of bronze the use of fluxes does not completely prevent oxida
tion, and the added metal should contain a small quantity of phosphorus to 
act as a deoxidizer. The heating, fusing, and cooling should be carried out as 
quickly as possible, owing to the transformations that occur at the higher 
temps. if the cooling is slow. The heated material should be well supported, 
owing to the weakness of bronze at high temps.-vV. H.-R. 

Welds Iron Pipe with Bronze. H. Y. Carson (Foundry, 1924, 52, 
469-470).-Abstract of paper read before the Natural Gas Association of 
America. Cast-iron pipes for gas mains are required to have perfectly gas
tight joints. In the method described by the author, an ordinary welding rod 
of Tobin bronze is used, the joint being preheated by means of an oxy-acetylene 
flame. The bronze rod melts and flows along the joint for a width of 1 in. 
entirely round the pipe. Owing to the greater strength of the bronze, this 
metal at the joint need be only t as thick as the pipe. The wt. of bronze 
required per joint is computed from the formula: 

W = 0 · 9425t2 (D + 3t). 

Where W =weight of bronze in lb.; 
t = thickness of pipe in in. ; 

D = nominal diam. of pipe in in.-F. J. 

An Interesting Application of Autogenous Welding. [Gold Bridges and 
Plates in Dentistry.] Anon. (Soudeur-Coupeur, 1924, (10), 5-6).-In the 
construction of gold bridges and plates in dentistry, autogenous welding 
is the best method of making joints, as no brazing mixtures liable to dis
coloration have to be added. A very small blowpipe should be used, and 
the added material should have the same composition as the metal to be 
welded.-W. H.-R. 

The Autogenous Welding of Lead. Anon. (Soudeur-Coupeur, 1924, (7), 
4-5).-Illustrations are given of a large sulphuric acid lead chamber and Gay
Lussac tower, made entirely out of welded lead.-W. H.-R. 

Autogenous Welding of Magnesium. Anon. (Rev. Soud. autogene, 1924, 
16, 805).-Magnesium may be welded by the use of a slightly reducing oxy
acetylene flame, and the same fluxes as those used in welding aluminium. 
Providing care is taken not to get the metal too hot there is no danger of 
ignition.-A. R. P. 

Autogenous Welding of Nickel. Anon. (Soudeur-Coupeur, 1924 (8), 5-6; 
(9), 1 ).-The welding of nickel is difficult on account of the bubbling of the 
molten metal owing to absorption of gases. Using pure nickel as the added 
metal, and a special flux, tubes of nickel have been successfully welded with 
an oxy-acetylene blowpipe. The welded joint was covered with minute holes, 
but the strength of the weld ·was satisfactory.-,Y. H.-R. 

Welding Monel Metal. Anon. (Acetylene J., 1923, 24, 587-589).-Gives 
general instructions for welding, precautions to be taken for the best results, 
and discusses welding in a :N'ew England plant. 

Electric Welding of Monel Metal. Anon. (Jlachinery (Lond.), 1924, 24, 
203-204).-In order to produce satisfactory arc welds in ~fonel metal it is 
necessary to use a deoxidizer. For this purposc frrro-manganesc. manganese, 
and silicon-manganese-magnesium alloys have proved suitable. These 
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deoxidizers are best ground to powder and applied to the welding rod as a thin 
coating, using a solution of shellac in denatured alcohol as a binder. The 
compositions of a few deoxidizers are given. In the arc welding of Monel 
metal the welding rod should be positive, large castings should be preheated, 
and the metal at the 'veld must be puddled to bring impurities to the top. A 
few· notes on spot, butt, and seam welding of Monel metal are given.-J. C. C. 

The Autogenous Welding of Monel Metal by the Oxy-Acetylene Process. 
Anon. (Machinery (Land.), 1924, 24, 528-530).-When welding Monel metal 
with the oxy-acetylene blowpipe, no flux is usually necessary. However, 
when welding thin sheets or when the metal has a heavy oxide coating, a cream 
of powdered borax and water may be used. The properties of Monel metal 
are briefly summarized, and fairly full details of the methods of welding rods, 
bars, sheets, plates, and castings of Monel metal are given.-J. C. C. 

Welding Machines. Ch. Andry-Bourgeois (Electricien, 1921, [2], 52, 361-
367, 391-396).-A very complete review of the various types of electrical 
resistance welding machines. The principles of resistance welding, its advan
tages and disadvantages, are discussed, and typical machines for butt welding, 
spot welding, and lap welding are described. The precautions which must be 
observed if good welds are to be obtained are enumerated, and a full account 
of the methods of operating the machines is given.-J. C. C. 

Improvements in Combined Welding and Cutting Blowpipes. Anon. (Acet. 
and Weld. J., 1924, 21, 308-309).-A description of a combined welding 
and cutting blowpipe invented by A. F. Jenkins of the United States. The 
blowpipe is provided with conduits for the combustible gas, combustion 
supporting gas, and the cutting oxygen, each of which is admitted through a 
valve. Arrangements are provided whereby the valves can be opened 
successively, the combustible gas first, the combustion supporting gas second, 
and the cutting oxygen last. The valves close in the reverse order by means 
of springs.-W. H.-R. 

Improvements in Welding Blowpipes. Anon. (Acet. and Weld. J., 1924, 
21, 374, 379).-A description of an oxy-acetylene blowpipe invented by 
L. Campbell of the United States. The blowpipe is arranged so that when it 
is held in the hand a lever is pressed against the blowpipe and thereby opens 
valves so that both gases flow freely to the mixing chamber, and in correct 
proportions. When the blowpipe is laid down the lever is automatically 
released and the whole of the oxygen cut off, while just sufficient acetylene 
continues to pass to maintain a small pilot flame which serves to light the 
cutting flame as soon as the blowpipe is picked up again, and the lever 
pressed down.-W. H.-R. 

Improvements in Burners for Cutting, Brazing, and Welding. Anon. (Acet. 
and Weld. J., 1924, 21, 244).-A description of an invention of J. Kershaw 
and Eureka Cutter-Welder Tool Co., Manchester. The burner is for use with 
a fuel oil, such as benzene or petrol and compressed oxygen. The burner 
mouthpiece is connected to a mixing chamber to which fuel gas and oxygen 
are led through separate valve controlled inlets, both valves being geared 
together, so that when one is opened or closed the other is opened or closed to 
the same or a proportionate extent. A third valve-controlled passage admits 
additional oxygen when a cutting flame is desired.-W. H.-R. 

Resistance Welding Transformers. Anon. (Acet. and Weld. J., 1924, 21, 
236-237, 268-269).-A description of the construction and requirements 
of resistance welding transformers. These must have (1) strong electrical 
construction to withstand the heavy electric shocks to which they are ex
posed; (2) strong mech. construction to withstand the strong electro-magnetic 
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thrust exerted on the primary and secondary; (3) good regulation with internal 
automatic reactance to prevent violent fluctuations of current; and (4) good 
cooling. For the primary the most efficient coil is wound of bare copper strip 
with insulation of oiled linen between each layer. By laminating the secondary 
and providing an air core of sufficient size between each lamination an internal 
automatic reactance is provided, whilst the laminated structure increases the 
cooling surface. The second portion of the paper gives a list of the proposed 
standards for resistance welding transformers, made by the l\'lain Committee 
on Resistance Welding of the American Bureau of Welding.-,V. H.-R. 

Improvements in Acetylene Generators. Anon. (Acet. and JVeld. J., 1924, 
21, 342).-A description of an improved acetylene generator of the type 
in which the carbide is added to water by hand-operated mechanism. The 
invention is by F. H. Williams and .M. E. Weatherall of Peking, and consists 
of a water-container made of bricks set in concrete and containing a gas-holder, 
at the top of which the carbide is added through a long tube, which forms a 
continuous carbide feed. The original must be consulted for details.-,V. H.-R. 

Pressure Regulators. Anon. (Soudeur-Coupeur, 1924, (11), 3-5).-In 
oxy-acetylene welding the highly compressed oxygen should have its pressure 
reduced by means of a pressure regulator attached to the cylinder, and not 
in the blowpipe itself, as a cooling effect is produced by the expansion. An 
illustration of the internal mechanism of a modern type of pressure regulator 
is given.-\V. H.-R. 

Oxygen Regulator Pressure Gauge. Anon. (Acet. and Weld. J., 1924, 
21, 210).-A description of the "Manoka" combination pressure and con
sumption gauge for oxygen cylinders. The gauge has a single dial with two 
pointers, the smaller of which indicates the pressure in the cylinder. The 
larger pointer can be set by hand to the zero-reading before a given piece of 
work is begun, and then gives a reading from which the amount of oxygen 
used on the particular piece of work can readily be calculated.-W. H.-R. 

New Type of Valve. Anon. (Canad. Foundryman, 1924, 15, 29).-A 
description of a high-pressure oxygen regulator made by the Oxweld Acetylene 
Co. The regulator is constructed so that no internal parts can be blown out 
if the appliance is wrongly manipulated. The diagram in the original must 
be consulted for details.-W. H.-R. 

Purification of Acetylene. Anon. (Soudeur-Coupeur, 1924, (8), 5).-Crude 
acetylene must be purified from hydrogen sulphide, hydrogen phosphide, and 
ammonia, and the material used for the purification must be constantly 
renewed or regenerated. A technical product known as "catalysol," con
sisting mainly of ferrous-oxychloride, absorbs the impurities, and, when used 
up, can be regenerated by exposure to air.-\V. H.-R. 

Calcium Carbide. Anon. (Soudeur-Co11peur, 1924, (9), 3-4).-The best 
quality calcium carbide should produce a yield of about 300 1. of acetylene 
per kg. Products which are advertised as giving a much higher yield than 
this should be viewed with suspicion, as these high values are given by using 
specially selected pieces for the tests instead of using an average sample. 

-W.H.-R. 
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XIIL-WORKIXG OF l\IETALS AND ALLOYS. 

For keys to abbreviations used, see pp. 285 and 293. 

The Cold-Working of Metals. Anon. (Machinery (Lond.), 1923, 23, 
17-20).-A general account of the effects of cold-working ferrous and non
ferrous metals.-J. C. C. 

The Working of Tungsten. W. E. John (J. S. African Inst. Eng., 1922, 
20, 121-129, 211-213; 1922, 21, 20).-Following a brief description of the 
properties of the metal, a fairly full account is given of the manufacture of 
malleable tungsten by reducing the oxide, sintering the powder so produced, 
and swaging and drawing the sintered mass. The process adopted by the 
author for welding small tungsten discs to steel rivets, so as to make the con
tacts for Ford trembler blades, is then described in detail. A carbon-resistance 
furnace is used, the discs and rivets being placed in recesses drilled in the carbon 
plates. Thin discs of pure copper foil are used for fluxing purposes. The 
paper is followed by a discussion.-J. C. C. ' 

Seamless Hollow Metal Balls. Tobias Dantzig (Amer. Machinist (Eur. 
Edn.), 1924, 61, 877-880).-A late development in the manufacture of metal 
balls is the fabrication out of a single piece of metal of a hollow ball free from 
seams, joints, and plugs, and possessing a uniform wall, a homogeneous surface, 
and inherent balance. Such balls are marketed under the trade name of 
"Holbol." There are two methods of making "Holbol" balls. In the first 
method, used for balls up to j; in. diam., the raw material is strip metal. This, 
properly annealed, first undergoes a series of press operations, which convert 
it into a nearly spherical ball, with an opening at one point. The series of 
operations is described. For larger balls, it has been found more advantageous 
to use seamless tubing, the evolution of the ball being slightly different from 
that of the first method. The first method produces balls with one aperture, 
whilst the second method produces balls with two apertures (diametrically 
opposite). These apertures are closed by placing the balls between the 
matched grooves in two steel plates, one of which is stationary, the other revolv
ing at high speed. Under the action of the latter, the balls roll in a compound 
rolling, spinning, and gyrating motion, and contract in volume as the plates are 
brought closer together. The rolled balls, having an accuracy of 0·001 in. in 
sphericity, are ground and polished. 'Yeights of hollow balls relative to wall
thicknesses are given, the standard balls having an average wall thickness of 
8% of the diam., which means a reduction in weight of 60% as compared with 
solid balls of similar metal and diam. The chief applications of these balls are 
for bearings and vakes.-F. J. 

Bow Gold Leaf is Made. Anon. (Sci. American, 1924, 130, 244).-A 
popular article.-J. C. C. 

Manufacture of Collapsible Tubes. Anon. (illachinery (N.Y.), 1921, 28, 
295).-Illustrations are given of the types of punches used for extruding 
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collapsible tubes, as used for artists' colours, from shaped blanks. The 
compositions of several alloys suitable for this purpose are included, together 
with particulars of the pressure necessary to produce different sized tubes. 

-J.C.C. 
Drawing Small Tubes of Precious Metals. Jack \Villiams (Amer. 

Machinist (Eur. Edn.), 1924, 60, 307-308).-The equipment used in drawing 
tubes of platinum and gold alloys to sizes as small as 0·0312 in. internal diam. 
is described. Starting with a cup 1 i- in. diam. X 1 to l! in. deep made in a 
small power press, all the subsequent work is carried on by means of hand
operated tools and machines. The cup is reduced to a tube ! in. diam X 
6 or 8 in. long by pushing through dies in a Greenerd arbour press. Thereafter, 
the successive reductions are effected in a drawing machine, consisting of a 
horizontal frame having a screw-operated slide, whereby the tube is pulled 
through dies over an arbour (mandrel). The successive drafts are light and 
annealing operations frequent, but no scale is formed thereby.-F. J. 

Manufacture of Brass and Copper Sheets and Seamless Drawn Tubes. 
A. Spittle (Met. Ind. (Lond.), 1924, 24, 375-376, 399-402, 427-430).-A 
report of a paper read before the Bradford Engineering Society. The opera
tions described include the melting of copper in Baily electric furnaces, and of 
brass in coke-fired pit furnaces, casting, piercing the billets, breaking down the 
shells, and drawing them down into tubes. The casting of brass and copper 
slabs and their subsequent rolling into sheets are also briefly described. 

-J.C.C. 
Cold-Rolling Compared with Drawing. C. E. Davies (Net. Ind. (Land.), 

1924, 25, 121-123, 149-152).-A number of cases are discussed in which cold
rolling can be wholly or partly substituted for drawing in the production of 
variously shaped sections. A number of typical mills are illustrated, and the 
frictional losses met with in rolling and drawing are compared.-J. C. C. 

Production Control in Non-Ferrous Rolling-Mills. William R. Grunow 
(Management Eng., 1923, 4, 125-130).-A system of planning the work of a 
rolling-mill and of keeping in close touch with the progress of the work is 
described. With good organization, there should be no accumulation of 
partly finished work at any part of the plant, each order should be completely 
filled and shipped promptly, and mass production conditions should be aimed 
at by the suitable grouping of small orders.-J. C. C. 

Working of Rolling-Mills. E. Poncelet (Rev. J.ll et., 1924, 21, 255-259). 
-A clear description of the general equipment of a rolling-mill. Various 
kinds of furnaces for reheating the billets and other sections are given, and the 
advantage of the direct-fired type with means of preheating the air by the 
waste heat of the furnace is emphasized. The consumption of energy in work
ing both large and small trains for rolling different sections is considered, 
together with the costs of wear of the rolls and bearings and of labour. \Vell
designed apparatus and well-trained men account for reductions in the cost 
of working. Avoidance of the waste of material is considered. The mills 
described are mainly for the treatment of iron and steel, but the information 
given should be useful to those enagaged in non-ferrous mills.-F. J. 

Concerning the Acceleration on Rolling. D. Dresden (Z. angezc .. Math., 
1925, 5, 78-79).-The acceleration produced in ordinary rolling and in the 
l\Iannesmann process is calculated on the basis of a mathematical considera
tion, using certain simplifying assumptions.-G. S. 

Some Facts Regarding the Process of Rolling, with Especial Reference 
to the Work of Rolling and the Pressure of Flow. \Y. Tafel (Z. Jletallk1111de, 
1924, 16, 391-395, 430-432).-Points raised by Weiss in rcYiewing T.'s book, 



TVorking of Metals and Alloys 521 

JValzen und Walzenkalibrieren ("Rolling and the Grooving of Rolls"), are 
here discussed theoretically.-T. H. T. 

Development of the Electrical Driving of Rolling-Mills. F. Rohde 
(Elektrotech. Zeit., 1925, 46, 217-223, 261-267).-A lengthy and well-illustrated 
article in which, after an historical review of the electrical driving of rolling
mills, it is pointed out that turning poles and current relays make possible the 
exploitation of the Ilgner arrangement for reversing mills. The first revers
ing plants were produced 1906-7, being designed with double armature motors; 
from 1913 dates the construction of large single armature motors. Remark
able plants built by the Siemens Schuckert 'Verke in Germany and abroad 
are described. The largest single armature motor has a turning moment of 
275 m.t.; the largest double armature motor 330 m.t. Regulators for the 
Ilgner transformer to regain the slip energy and to correct the power factor 
(cos <P = 1) with under and over synchronous running, the Leonard regulation 
for special mills, the Ilgner transformer for continuous 3-high mills, the prac
tical production of continuous mill motors for direct and alternating cur
rents, regulators, and a.c. exciter machines are all considered. The largest mill 
motors are said to have been built in Germany during the last 5 years.-T. H. T. 

Hardened and Ground Rolls. J. R. Adams (Mech. World, 1924, 76, 
58-59).-Abstract of a paper read before the American Iron and Steel 
Institute. (J., 1924, 32, 664.)-F. J. 

Blistering of Thin Plates. Anon. (Mitt. Material., 1923, 41, 86-87).-The 
rolling of ingots containing gas inclusions leads to the production of blistered 
plates. Sometimes these are only recognized as such after annealing.-G. S. 

Rolling Threads on Thin Brass Shells. W. P. Doolittle (Amer. Machinist 
(Eur. Edn.), 1924, 60, 793-794).-When rolling threads on thin brass shells 
much trouble is experienced in holding the work to plug or ring thread
gauge. Some of the troubles are due to incorrect diam. of shell ; to 
insufficient allowance for thickness of shell wall on the threading roll or 
arbour; and to variation in the hardness ("temper") of the metal of the 
shell. These difficulties are discussed.-F. J. 

The Action of Drawing Dies on Metals. D. L. Mathias (Mech. lVorld, 
1924, 76, 137-138).-An article reproduced from Forging, Stamping, Heat
Treat., 1923, 9, 484--486. (J., 1924, 32, 660.)-F. J. 

The Rolling of Wire. Fritz Wiist and Fritz Brau (Mitt. K.- W. Inst. 
Eisenforschung, 1920, 1, 87-120).-Various rolling-mill systems were investi
gated, as regards the quality of their products, and their serviceability was 
critically examined.-G. S. 

Drawing Chromel Wire. E. F. Lake (Machinery (Land.), 1922, 20, 
350-354).-See also this J., 1923, 30, 653-654.-J. C. C. 

Trolley-Wire in the Making. Jack Williams (Amer. Machinist (Eur. 
Edn.), 1924, 61, 21-22).-The operations of making trolley-wire of the quality 
known as " phono-electric " are described. The metal is melted in electric 
furnaces and cast into 250-lb. round bars, which are turned in the lathe to 
remove surface imperfections. After reheating, in an oil-fired furnace, the 
bars are hot-rolled in a looping-mill. The coils from the mill are brazed 
together so as to form ultimately reels, one mile in length. The brazing and 
drawing operations are described in detail.-F. J. 

Wire-Flattening Mill Rolls. B. O'Reilly (Amer. Machinist (Eur. Edn.), 
1924, 60, 46--48E.).-Various early types of flattening rolls are described, and 
the methods of making, hardening, grinding, and polishing an 8-in. roll are 
discu<;sed. A mirror-like surface entirely free from the smallest pinholes is 
necessary for gold-lace rolls. The latter have convex faces, and the sequence 
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of operations on such rolls in order to produce the mirror-like surface is 
described.-F. J. 

Improved Wire-Flattening Mill. Anon. (Amer ... Machinist (Eur. Edn.), 
1924, 61, 150).-The mill, illustrated and described, is designed for making 
rectangular nut-stock from hot-rolled wire by cold-rolling. Two pairs of 
rolls work at the same time, one pair for flattening and another pair (edging 
rolls) for squaring the sides. The edging rolls are in an auxiliary attachment 
which can be swung away from the mill for the first pass and swung into 
position for the second pass.-F. J. 

Wire-Straightening Device. Charles E. Frank (Amer .. Machinist (Eur. 
Edn.), 1922, 56, 337).-An illustrated description of a simple device for 
straightening wire from a coil. The device can be used in any hollow spindle 
lathe provided with a drill chuck having a hole through the shank.-F. J. 

Lead Cable Presses. Anon. (Krupp ... Monatsh., 1924, 5, 23-25).-This short 
communication contains certain illustrations of lead cable presses in the Gruson 
Works, Magdeburg, and a description of their method of operation.-G. S. 

Bulging Methods in the Manufacture of Seamless Hollow-Ware. S. A. 
Inscoe (Amer. Machinist (Eur. Edn.), 1924, 61, 142-143E.).-Bulging of 
seamless hollowware means to take a cylindrical shell and so change its shape 
that the top and bottom diam. are smaller than any diam. between them. 
The oldest known method of obtaining the globular form is by spinning, and 
this is still the most used in the working of soft metals, such as silver, copper, 
and aluminium. A brief description of this method is given. For large out
put and cheaper goods, more rapid means of production must be used. The 
utilization of a power-press to force a punch into the metal shell, previously 
partly filled with water, is described. The pressure of the water causes the 
metal to conform to the shape of the die. The method is efficient, but un
pleasant and dangerous. The method of stretching the metal from the in
side by spinning with wheels or rolls has been found to be the most efficient 
commercially. A standard spinning lathe for this type of work is illustrated 
and described.-F. J. 

Upsetting a Hexagon Head on a Brass Shell. vV. P. Doolittle (Amer. 
Machinist (Eur. Edn.), 1924, 60, 748).-The tools used in a single-action 
power press for forming a hexagon head on a cylindrical shell (previously cut 
and drawn in a double-action press) are illustrated and described.-F. J. 

Difficulties in Making Tapered Shells. Herman Osswald (Amer. Machinist 
(Eur. Edn.), 1924, 60, 281).-The method of producing cone-shaped cups of 
nickel-silver in 5 operations from a circular blank is described. The shell 
received no annealing between the operations.-F. J. 

Press Tools for Aluminium Ware. Frank A. Stanley (Amer. 1ffochinist 
(Eur. Edn.), 1922, 56, 437-438).-Press tools for blanking, bending, and per
forating in providing spouts for aluminium utensils are described and illus
trated. The drawing of the body and attachment of the spout by use of the 
welding torch are also described.-F. J. 

Knuckle-Joint Embossing Presses. N. T. Thurston (.Jfachinery 
(..Y. Y.), 1923, 29, 451-452).-The action and special features of knuckle-joint 
presses, such as are used for embossing coins and other intricate forms, are 
described.-J. C. C. 

"Superflex" Press. Anon. (Canad. Foundryman, 1924, 15, 24-26).
A brief description of a 3-ton "~uperfiex " press made by the Fox Machine 
Co.-·w. H.-R. 

Hinged Dies for Piercing and Trimming Long Shells. F. 0. Hickling 
(Amer. Jlachinist (Eur. Edn.), 1924, 61, 666).-A swivelling die-block and set 
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of tools for piercing and trimming long shells in short-stroke presses are 
illustrated and described.-F. J. 

A Set of Tools for Bending Tubes. Cyril B. Clark (Amer. Machinist 
(Eur. Edn.), 1924, 60, 518).-A set of bending tools for tubes is described and 
illustrated, and special precautions given regarding condition of tubes, position 
of seam (if a seamed tube is to be bent), &c. In a later issue (p. 941), L. R. 
Heston describes a simpler set of tools.-l< ..... J. 

Improved Tube Bending Machine. Anon. (Amer. 21Iachinist (Eur. Edn.), 
1924, 61, 67E.).-Illustrated description of the "Hilmor" tube-bending 
machine.-F. J. 

Making Bends from Straight Sheet Metal Pipes. Anon. (Mech. World, 
1924, 76, 405-406).-Sheet-metal piping in fan-duct design should be provided 
with bends having as generous a curve as possible. Right-angle bends should 
be made with at least 5 segments and with the radius of curvature of the inner 
side of the elbow at least equal to the diam. of the pipe. Acute angle and 
obtuse angle bends should have more segments. The latter are specially 
shaped, and are fixed by soldering or riveting over the gaps made by trans
verse cuts in the pipe, when it is bent to the required angle. An illustrated 
description is given of making various bends, and the process of bending pipes 
of thicker gauge, by first filling with pitch, resin, lead, or sand, is briefly 
described.-F. J. 

Press Tools for Bending Strip Aluminium. Walker S. Quimby (Amer. 
},fachinist (Eur. Edn.), 1924, 61, 133).-lllustrated description of a set of 
tools for bending strips of aluminium into a special shape.-F. J. 

The Investigation of the Work of Turning Tools. H. Klopstock (Z. V. d. I., 
1925, 69, 215-221, 311-314).-Report of a number of the more important 
results of an extensive research, undertaken in the Berlin Technische Hoch
schule, upon the work of lathe cutting tools. A new form of tool has been 
patented and is here described as capable of increasing production by 30-40o/0 • 

The report is illustrated by 47 tables and photographs.-T. H. T. 
How to Machine Aluminium. Anon. (Elect. Ry. J., 1921, 58, 448).-An 

abstract of a handbook published by the British Aluminium Co.-J. C. C. 
Reo Aluminium Alloy Pistons. Fred H. Colvin (Amer. },f achinist (Eur. 

Edn.), 1922, 56, 772-773).-The machining, fitting, and testing operations on 
aluminium alloy pistons are described and illustrated.-F. J. 

Machine Monel Metal and Nickel. Anon. (Machinery (N. Y.), 1923, 30, 
287-288; also Machinery (Land.), 1923, 23, 300-301).-Lathe and other 
machine tools suitable for machining these metals are described.-J. C. C. 

The Machining of Monel Metal Castings. Anon. (Brass World, 1924, 
20, 46 ).-Castings of Mone! metal cannot be machined with the same box 
tools, dies, &c., that are used for bronzes and brasses, and only high-speed 
steels can be used on it in machining operations. Castings, when machined 
on the lathe, require tools with rounded cutting edges, having a pronounced 
back slope, or top rake or lip. The cast metal is extremely tough, and as the 
surface of the castings is always rough, it is best to use a preliminary roughing
cut tool. In turning on a lathe the tool should be slightly higher than the 
centre of the work in order to obtain the greatest shearing effect. This is 
contrary to the practice in machining brass where the tool is usually on the 
centre. Particulars of the shapes of tools suitable for certain purposes are 
given.-\V. H.-R. 

Special Reamer for Bronze. Harry C. Mdlillan (Amer. ~Machinist (Eur. 
Edn.), 1924, 61, 75).-Illustrated description of a special tool for reaming 
bronze bushings.-l<'. J. 
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Press Tools for Making Bushings. C. Overton (Amer. J.liachinist (Eur. 
Edn.), 1924, 61, 665).-A set of press tools for making split bushings in 
one operation after blanking is illustrated and described. The sheet blank is 
forced by the descending ram behind and completely around a mandrel held 
in position in the die concavity by the arms of a swinging clamp.-F. J. 

Selecting Materials Used for Drop-Forgings. Anon. CMech. World, 1924, 
76, 166-167).-The materials used in the manufacture of drop-forgings
viz. steel, wrought-iron, and non-ferrous metals and alloys are discussed. The 
questions of forging temperatures and of estimating the amount of material 
required for a given forging are also discussed.-F. J. 

Practical Drop-Forging Methods. R. ,V. Peck (J.lfech. World, 1924, 76, 
278-279, 294-296).-This paper was submitted in the Clarke Memorial Com
petition held under the auspices of the Association of Drop Forgers and 
Stampers. Many practical details and illustrations of special dies are given. 
The extended use of cold-clipping of forgings, and the elimination of the 
"dummy" (breaking-down hammer) are noted and approved. The use of 
special die-holders and the advantages of American board hammers a.nd 
especially of forging-machines are discussed.-F. J. 

Drop-Forging Dies : Materials, Allowances, Hardening and Temperinr. 
Anon. (Mech. World, 1924, 76, 325-326).-The details discussed have reference 
to the dies used for iron and steel drop-forgings. For copper and bronze 
forgings tool steel dies are generally used with very smooth surfaces, unless 
the forgings are extra heavy and large. Shrinkage, draft, and finish allowances 
are practically the same as on dies for iron and steel forgings.-F. J. 

Cutting Fluids. Eugene C. Bingham (U.S. Bur. Stand. Tech. Paper, 
No. 204, 1922, 35-76).-Cutting fluids are used both to cool and lubricate. 
When lubrication is the more important, it is generally recognized that fatty 
oils are superior to mineral oils, although the reason has never been clearly 
explained. The evidence appears to be that the value of fatty oils is due to 
their residual valence or acidity, which causes their adhesion to metal to be 
greater than is the case with mineral oils. If this should prove to be the case, 
it may yet be possible to synthetize an oil which has all of the virtues of lard 
oil without its obvious defects. 

Cutting Fluids. Eugene C. Bingham (Amer .. Machinist (Eur. Edn.), 
1922, 56, 958-961).-Abstract of U.S. Bur. Stand. Tech. Paper, No. 204 
(see abstract above).-F. J. 

The Oxygraph Cutting Machine. Anon. (Soudeur-Coupeur, 1924, (9), 
5-8).-Hand manipulation of the oxy-acetylene cutting blowpipe does not 
give the most accurate or efficient results. A machine is described by means 
of which the blowpipe is automatically clamped at the required level and can 
then be moved in any direction, straight or curved, with a uniform velocity 
varying from 5 · 8 to 26 · 9 m. per hr. If it is desired to cut out an intricate 
pattern, a drav•ing of the latter is made and placed on a flat table forming 
part of the machine. A system of levers connects the blowpipe with a small 
wheel driven by an electric motor and directed by hand so as to follow the 
lines of the diagram. By means of the levers, the motion of the travelling 
wheel is transmitted to the blowpipe, which cuts out the required patterns at 
the most efficient speed, and the blowpipe is kept at the correct level throughout. 

-W. H.-R. 
Cutting Metals with the Electric Arc. A.. :\I. C<mdy (Elect. World, 1923, 

81, 581-582).-Examples of the cost of cutting large pieces of non-ferrous 
metals are given.-C. J. S. 

Oxygen Purity and Cutting Efficiency. J. J. Crowe and G. L. \Valker 
(Iron Age, 1925, 115, 824:-827).-lt is concluded that in oxy-acetylene the 
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small increases in oxygen purity greatly increase the efficiency of cutting 
operations both as measured by oxygen consumption and by time required 
to complete a given amount of cutting. The difference of effect of small 
increases in purity of ox~'gen decreases as 100% purity is reached. A saving 
of approximately 12% is obtained by an increase from 99·0-99·5% pure 
oxygen.-W. A. C. N. 

Tumbling and Burnishing. B. G. Krause (Jlachinery (~V. Y. ), 1924, 30, 
501-502; also .Machinery (Land.), 1924, 23, 836-837).-A general account of 
the processes of tumbling and ball burnishing in barrels. Tilting barrels are 
used for a greater range of tumbling work than are other types, but for 
burnishing horizontal barrels are universally recommended.-J. C. C. 

Abrasives : Their Use in Finishing of Metals. 'Valter S. Barrows 
(Canad. Faundryman, 1924, 15, 26).-The importance of running polishing, 
and grinding wheels at the correct speed is emphasized. Generally, a 
minimum speed of 4000 surface ft. per minute is correct, but hard tough 
abrasives can be used at higher speeds than softer ones, because the latter 
quickly crush and glaze. Carborundum is not merely a grinding abrasive, 
but, in the finer grades, can be used for polishing. Corundum is superior to 
emery in that it does not cause the article that is being ground to rise in temp. 
so much as when emery is used.-W. H.-R. 

A New Polishing Lathe. Anon. (Canad. Faundryman, 1924, 15, 24).
A brief description of a new type of polishing lathe made by the Mitchell 
Engineering Co. A wide variation in the speed of rotation can be obtained, 
and the accompanying electric motor is completely enclosed to prevent 
damage by dust, &c.-W. H.-R. 

Principles of Metal Polishing. Bradford H. Devine (.Machinery (Land.), 
1922, 21, 45-47).-Cf. J., 1923, 30, 661.-J. C. C. 

Buff Metal Parts Economically. Anon. (Abrasive Industry, 1924, 5, 
36-38).-Several examples of the use of semi-automatic polishing and buffing 
machines for finishing metal parts are given.-J. C. C. 

Give Buffing and Polishing Data. Frederic B. Stevens (Abrasive Industry, 
1925, 6, 12-14).-The properties of commonly used abrasives and binders are 
briefly described.-J. C. C. 

Rumbling Polishing Process for Aluminium. Oskar Hahn (Aluminium, 
1924, 6, (9/10), 3-4).-Aluminium articles cannot be polished by the usual 
agitation process in soapy water, owing to the action of the alkali on the metal 
and the formation of an insoluble aluminium soap which adheres firmly to the 
surface of the articles. By the use of a special soap containing sodium silicate 
and clean steel balls in the rumbling machine a highly polished surface may be 
produced on small aluminium articles even if the outline is irregular. The 
polished articles are washed in running water and dried in sawdust.-A. R. P. 

Polishing Aluminium Castings. H. T. Roberts (Jlachinery (Land.), 
1924, 24, 43).-An abstract from an article published in ~Met. Ind. (N.Y.), 
1923, 21, 450. (This J., 1924, 32, 669.)-J. C. C. 

Clean Solutions Necessary to Grind Aluminium. Anon. (Abrasive In
dustry), 1924, 5, 317).-The general cause of the scratches often encountered 
when grinding aluminium alloy pistons has been established to be particles of 
metal carried in the cooling solution. :Methods of avoiding this are briefly 
outlined.-J. C. C. 

Automatic Copper Part Buffing. Anon. (Abrasire Industry, 1925, 6, 
39-40).-Examples are ginn of the use of automatic equipment for polishing 
copper reflectors and copper kettles.-J. C. C. 

Abrasives. Anon. (.Mineral Ind., 1923, 32, 1-6; C. Abs., 1924, 18, 
3461).-A review of the industry of abrasives, natural and manufactured. 



( 526 ) 

XIV.-FOUNDRY PRACTICE AND 
.i\PPLIANCES. 

For keys to abbreviations used, see pp. 285 and 293, 

A World Outlook for American Foundrymen. What the Growth of 
International Understanding is Accomplishing. H. Cole Estep (Arner. Found. 
Assoc. (Advance Copy), 1924, Oct., 19 pp.).-In the six years since the Armis
tice there has been a great quickening of mutual interest among foundry
men throughout the world. Not only has the foundry industry of the U.S. 
been brought into closer contact with that of Europe, but European foundry
men have become better acquainted with each other. In this paper E. 
endeavours to trace the growth and effects of the international movement 
among foundrymen since the war. The influence of European foundry 
practice on America is discussed, as is that of American practice on Europe. 
From Europe the U.S. has received the gift of skill, in return for which they 
have to offer a new conception of quantity production allied with the highest 
standards of quality. These two major influences are discussed in the paper, 
which also points out the value to industry of the arrangements which have 
been made for exchanging papers with foreign foundrymen's organizations. 
The development of other forms of international contact is commented upon, 
with the conclusion that the growth of international understanding is not only 
beneficial to the castings industry but a factor in promoting world peace. 

The New Foundry of Turnatoria de Fier si Fabrica de Masini S.A. at Oradea 
Mare, Rumania. R. \V. Muller (Giesserei-Zeit., 1923, 20, 27-30).-The lay
out is described with reference to plans of a new foundry for making cast-iron, 
steel, and bronze castings in Rumania.-A. R. P. 

Central European Practice. C. Irresberger (Foundry, 1924, 52, 258-262). 
-Moulding practice in connection with the production of aluminium crank
cases in foundries of Central Europe is described. They are moulded with 
chills and lugs to avoid shrinkage effects. The method of fixing chills and the 
function of the lugs are described and illustrated. Melting treatment of the 
alloy (aluminium 91, copper 7 ·5, zinc l ·5%), the sand-blasting of castings, 
and methods of repairing defective castings are discussed. Examination for 
soundness is carried out by brushing the inside of castings with gasoline. If 
permeable at any spot the gasoline penetrates to the outside and causes a dark 
stain, which is marked by the inspector. Prior to soldering defective spots, 
castings are preheated to 250° C. in a furnace which is described and illustrated. 
The solder used has the composition : tin 7 5, zinc 16, lead 4 · 5, aluminium 
4 · 5%, no flux being used. The soldering operation is described in detail. 

-F.J. 
Decrease in Foundries Noted. ~.\non. (Foundry, 1924, 52, 801-805).

Statistics are given showing the number of foundries in each of the U.S.A. and 
in Canada. A decrease in the total number since the war is noted and is 
regarded as a healthy sign. The number of exclusive brass foundries has 
increased from 1391 in 1922 to 1452 in 1924, an increase being recorded in both 
countries. A decrease occurred in both countries in the number of brass 
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foundries operated as departments of other manufacturing establishments. 
Other details and statistics are discussed.-F. J. 

French Set Up Foundry School. Vincent Delport (Foundry, 1924, 
52, 250-252).-A description is given of the Ecole Superieure de Fonderie in 
Paris, in which a thorough course of instruction is arranged on a variety of 
subjects pertaining to foundry practice with a view to training engineers 
specially for foundry management. Illustrations of the school foundry, 
pattern shops, and cupola are given. The school is linked with the apprentice
ship system, and the degree of Engineer in Foundry Practice is granted to 
students who pass all the various tests to the satisfaction, of the examiners. 

-F.J. 
Foundries on Our Men-of-War. A. M. Charlton (Foundry, 1924, 52, 

584-588).-The foundry equipment on vessels of the U.S. Navy is described 
and illustrated. The rocking-type, cylindrical electric arc furnace is being 
installed on aeroplane-carrying vessels, whilst oil-fired crucible furnaces are 
installed in battleships, the foundry, coppersmith and blacksmith shops being 
incorporated in one compartment on the upper deck. A list of the equipment 
and materials is given.-F. J. 

Will Make Castings at Sea. A. M. Charlton (Foundry, 1924, 52, 
877-880).-The foundry of the U.S. Navy repair ship Medusa is described and 
illustrated. There are 2 cupolas and 4 tilting crucible furnaces, oil-fired. The 
equipment of the ship is used for doing much of the major repair work needed 
by the fleet.-F. J. 

Experiment in the Foundry. ·walter J. May (Mech. World, 1924, 76, 
75-76).-The desirability is pointed out of experimenting on a large scale 
under actual foundry conditions, in order to ascertain the causes of any unex
pected and undesired results which arise in the ordinary routine work. Several 
examples are given to support the procedure advocated.-F. J. 

The First International Foundry Congress (September 10-15, 1923). 
A. Portevin and A. Brizon (Rev. Met., 1924, 21, 164-173, 265-278).-An 
account of the Congress held in Paris in September 1923, and a review of the 
papers read thereat.-F. J. 

Keeping Pace with Auto Output. Anon. (Foundry, 1924, 52, 718-725). 
-Alengthy,illustrated article in which the equipment and lay-out of a foundry, 
engaged in the production of castings employed in automobile construction, 
are described.-F. J. 

How Bells are Made. David Masters (Conquest, 1922, 3, 389-392).
An illustrated popular article, giving an account of the work of Messrs. Mears 
and Stainbank's \Vhitechapel Foundry.-J. C. C. 

Describes Bell Founding. \Vesley Lambert and George Hall (Foundry, 
1924, 52, 885-887, 924-926).-Third annual exchange paper presented by the 
Institution of British Foundrymen and the American :Foundrymen's Associa
tion. (This J., 1924, 32, 671-672.)-F. J. 

The Operation of a Brass Foundry under Scientific Control. Francis 
\V. Rowe (.Met. Ind. (Lond.), 1924, 24, 373-374, 395-398).-A paper read 
before the :X.E. Coast Section of the Institution of British Foundrymen. 

-J.C.C. 
The Founding of Brass in Mexico. H. H. Miller (Amer. Found. Assoc. 

(Advance Copy), 1924, Oct., 1-8).-A spirited account of the work of the 
brass-founder in :\Iexico. The equipment of most foundries is exceedingly 
primitive, and good moulding sand almost unobtainable. The native 
moulders are patient, but slow, and lack initiative, Scrap is mostly used 
for melting.-J. C. C. 
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Humanizing Brass Foundries. Charles Vickers (Foundry, 1924, 52, 
185-189).-The unattractive features of foundries and their influence on the 
quality of the skilled labour required are discussed. Comparisons are drawn 
between the cleanliness and orderliness of an ideal lay-out of furnaces and the 
disorder and menace t-0 safety of a slipshod, thoughtless lay-out. Considerable 
attention is given to the question of ventilation of foundries, and alternative 
arrangements are discussed.-F. J. 

Controlling Brass Shop Detail. Francis W. Rowe (Foundry, 1924, 52, 
226-229).-The keeping of records of foundry operations, materials, and 
products is discussed. Numerous examples of such records are given and 
show, amongst otlier things, the composition of ingot metal, borings, &c., 
foundry alloys, their phys. and mech. properties, details of life of crucibles, 
qualities of fuel, &c. The systematic control of temp. in foundry operations 
is advocated.-F. J. 

Foundry Costs. C. C. Chesney (Brass World, 1924, 20, 39-42).-The 
importance of minor economies in foundry practice is emphasized, particularly 
as regards the handling of materials and waste products.-W. H.-R. 

A Completely Electrified Foundry. E. J. Cipperely (Elect. World, 1924, 
84, 515-517; C. Abs., 1924, 18, 3147).-A detailed, illustrated description. 
All operations are performed electrically, including melting, core baking, heat
treating, and welding. The two melting furnaces are of the arc type, and each 
has a capacity of 800 kw. The furnace transformer is rated at 1000 kva., 
50 cycles, 3-phase, primary 33,000 v., secondary 110-220 v. 

The Use of Overhead Transporter Rails in Foundries. Otto Thoma 
(Giesserei-Zeit., 1923, 20, 183-186).-A number of diagrams of schemes for the 
lay-out of foundries with overhead rail conveyors are given and the advantages 
of this method of transportation are described.-A. R. P. 

Electric Factory Trucks. Anon. (Z. ges. Giesserei-Praxis, 1923, 44, 
122-123; Eng. Index, 1923, 380).-Describes the Hansa-Lloyd, a 4-wheeled 
storage battery platform truck with capacity of 1 ! tons, 10 km. p.h. speed, 
1-20 at full loading gradient, 2! to 5 h.p. motor, used in factories, ware
houses, &c. 

An Improved Portable Bucket-Type Loader. Anon. (Iron Steel (Canada), 
1924, 7, 188, 193-194).-A description of three kinds of portable bucket
type loaders made by the Jeffrey Manufacturing Co. These consist of a 
chain of buckets mounted on an inclined drive, the lower end of which 
dips into the heap of coke, &c., to be raised, and the upper end delivers the 
coke to a chute. The whole is mounted on a three- or four-wheel tractor. 

-W.H.-R. 
Industrial Transportation over Definite Lines of Travel. Matthew W. 

Potts (Indiist. :Management (N.Y.), 1924, 68, 50-57).-In conveying materials 
by means of trucks running on fixed lines, the success of the system depends 
greatly on the proper lay-out, location, and method of installing the track 
system. On short hauls for light goods, cars pushed by hand may be the 
most economical. For heavier loads electric motors are more efficient and 
may be driven from storage cells or by means of a third rail, but th.e latter 
method is not generally applicable indoors or where work is going on owing 
to the difficulty of protecting the live rail. A number of different designs for 
trucks, &c., are illustrated, and it is suggested that tracks of 24-in. or 30-in. 
gauge are the most suitable and should be standardized.-,V. H.-R. 

Mechanical Handling at River Rouge. Matthew 1V. Potts (Indust . 
. Management ( .. V.Y.), 1924, 68, 67-114).-A comprehensive article with 
numerous illustrations showing the methods of mechanical handling at the. 
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Ford :Motor "\Vorks at River Rouge. The points dealt with include the 
handling of raw materials, of materials for the blast-furnace, the foundries, 
the machine-shops, and of fuels. The subject-matter is too detailed for 
abstraction, but the works concerned illustrate mechanical handling at its 
highest level.-W. H.-R. 

Handling Materials by Cable Conveyor. :Matthew vV. Potts (Indust . 
. Jfonagement (N. Y.), 1924, 68, 170-177).-A review of the uses of certain 
types of cable conveyors and skip hoists. Cable conveyors are most economical 
for long hauls of loose materials, and are not recommended for short hauls. 

-W. H.-R. 
Multiplied Man Power and Simplified Handling. Matthew W. Potts 

(lndust. Management (N. Y.), 1924, 68, 221-228).-The hand lift truck and 
skid system of transporting materials is described. In this system the goods 
are packed on skidf! provided with legs. A hand-truck is then run in under
neath the skid, when a lever lifts the centre of the truck so that the skid is 
raised from the ground and can be wheeled about. In this way a large 
number of skids can be carried by a few trucks, and constant loading and 
unloading are avoided. The method is suitable for foundry or machine-shop 
service and results in great labour saving.-W. H.-R. 

How Mechanical Handling Cuts Power Costs. Matthew W. Potts (lndust. 
Management (N.Y.), 1924, 68, 341-348).-A discussion of various methods of 
handling and transporting fuel in industrial plants. A number of conveyors, 
transporters, mechanical loaders, &c., are described and their uses indicated. 

-W. H.-R. 
General Core-Making. S. Corden (Proc. Inst. Brit. Found., 1920-1921, 

14, 177-190).-Sand mixtures for core-making and methods of blacking are 
discussed. Patent binders are not considered satisfactory. Details are given 
of the methods employed for making cores in a number of special cases. 

-J.C.C. 
Some Notes on Cores. Ben Shaw and James Edgar (Mech. World, 1924, 

78, 165-166).-A number of examples, illustrated by sketches, of the use of 
cores in sand-moulds are given, and important principles are considered. 

-F.J. 
Setting and Balancing Cores. Ja mes Edgar and Ben Shaw (Mech. 

lV orld, 1924, 76, 312-3lil).-A few illustrated examples are given of diffi
culties in setting and balancing cores. The examples given are claimed to 
give the accuracy which circumstances permit in view of the wide variety of 
work in a jobbing foundry. They include hollow castings, closed at one end. 
e.g. a piston, in which case, by making the core-print larger than the piston 
diam., greater accuracy of setting is obtained than by merely suspending the 
eore. It is unsafe to suspend long narrow cores, and this difficulty is overcome 
by moulding the closed end uppermost.-F. ,J. 

Producing Cores in Quantities. Herbert R. Simonds (Foundry, 1924, 
52, 7~7 -800).-A specially designed machine for producing slender cores at 
the rate of 8000 to 10,000 per week is described.-F. J. 

Upward Pressure of Cores and Copes. H. Cohen (Iron Age, 1924, 114, 
819-820).-The buoyancy of a core is dependent, for any stated metal, only 
on the volume of metal displaced by the core, and this is not affected by the area 
exposed to the metal, the height of the metal in the gates or risers, the shape 
of the core, or its position in the mould, &c. The intensity of pressure at the 
base of a column of liquid metal in the gates is dependent on the density of the 
fluid and the height of the column. The upward thrust of the cope of a mould 
is always due to the pressure of the head of metal. In figuring the weights 
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required to hold down a core or cope, the buoyancy of the core and the net 
upward thrusts due to the pressure head on both core and cope should be 
calculated and the extreme case provided for.-,Y. A. C. X. 

Cores Play Prominent Part in Moulding Turbine. F. H. Bell (Canad. 
Foundryman, 1924, 15, 39-42, 59).-A description of the methods employed 
in the construction of moulds for large turbines at the works of the Allis
Chalmers Company. The curved shapes of the vanes make it impossible to 
lower all the cores into position by means of cranes, This difficulty is over
come by the use of a fixed and a movable concrete table arranged at the same 
level. One half of the cores are built on each table, and the two tables are 
then drawn together, and the cores firmly bolted down. As each core is 
surrounded by two vanes of molten metal, proper venting is essential and is 
carried out by means of coke.-,V. H.-R. 

Making Globe Valve Core-Box. \Valter C. Ewalt (Foundry, 1924, 52, 
483-485).-The method of making cast metal patterns and core-boxes from 
carefully constructed wooden master-patterns is described and illustrated. 
'Vood is unsuitable for the patterns owing to its liability to warp, twist and 
wear, thus causing differences of thickness in castings and resulting in their 
failure to come up to specification.-F. J. 

Core-Baking Ovens Heated with Electric Energy. J. L. Jones (Elect. 
Rev., 1921, 78, 132-134).-Tests were carried out on a draw-shelf electric 
core-baking oven. Test-pieces were found to be from 50 to 200o/0 stronger 
than those made in fuel-fired furnaces. Air was re-circulated 30 times per hr., 
the most suitable temp. being 450° F. Small cores could be baked in less than an 
hour. Approx. 12 lb. of green cores could be baked per kw.-hr.-C. J. S. 

Multiple-Core Machine. Anon. (Canad. Foundryman, 1924, 15, 28).-A 
description of a machine made by the Skeppstedt-Erickscn Co. for shaking 
cores from the core-boxes. The cores are made in the usual way, and the core
box is placed in the machine, which gives a vibrating motion by means of 
which the core is easily withdrawn.-W. H.-R. 

Joining the Corners of Large Core-Boxes. James McLachlan (Amer. 
Machinist (Eur. Edn.), 1924, 60, 30-31).-A brief description of a simple, 
effective method of joining the sides and ends of large core-boxes by means of 
projecting tongues, having rectangular holes through which wedges are driven. 

-F.J. 
Metal Patterns for the Foundry. J. F. Hines (_Jfachinery (N. Y.), 1923, 

23, 695-697).-An account is given of the use of double-faced match-plate 
patterns and of cope-plate and drag-plate patterns. The double-faced type 
is largely used, but the making of the mould with this type of pattern involves 
four handlings. 'When using cope and drag plates, each can be mounted 
on a separate moulding machine, and it is then only necessary to remove the 
plates and fit the two haln:s of the mould together. The construction of a 
double-faced match-plate pattern is described in detail. ~.\number of pattern 
units are cast in white metal, assembled to form a gate' of patterns, and from 
this the match plate is cast in aluminium.-J. C. C. 

Casting Aluminium Match-Plate Patterns. J. F. Hines (_Machinery 
c:...,r. Y.}, 1923, 29, 932-933).-A number of examples of the use of these plates 
is given, together with a detailed account of the method of casting them. 

-J.C.C. 
Standardizing Pattern and Flask Equipment. ~.\non. (C'anad. Fo1111dry-

1w1n, 192-i, 15, 4-i-45).-~.\n account of the organization and preliminary 
suggestions of the Committee appointC'd by the American Founclrynwn's 
Association to inquire into the standardization of foundry equipment. 
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Standardization of the sizes of flasks and pattern plates is recommended, and 
it is suggested that surfaces on wooden patterns and core-boxes shall be 
coloured in standard colours to indicate whether the surface is to be left un
finished, or machined, &c. The proposals have not yet been approved, and 
details are therefore not abstracted.-"·· H.-R. 

Patterns are Made of Plaster. 'Valter C. Ewalt (Fowndry, 1924, 52, 
945-946).-The use of plaster of Paris for making master patterns and core. 
boxes is described, and a number of illustrations show special applications 
of this material. Instructions are given for mixing plaster of desired con
sistency, and also for drying and hardening.-F. J. 

Pattern Plates. J. E. Bates (Proc. Inst. Brit. Found., 1920-1921, 14, 
266-271).-A brief description of the manufacture and use of pattern plates. 

-J.C.C. 
Machine Moulding Methods. F. T. Hardyman (Machinery (Lond.), 1923, 

21, 757-759, 791-792).-A paper read before the Institution of Production 
Engineers. (See this J., 1923, 29, 784.)-J. C. C. 

Savings from Conveyor and Moulding Equipment. Robert T. Kent 
(Management and Administrat1"on, 1924, 7. 209-214).-It is pointed out that 
a skilled, highly paid moulder should not do the less well-paid work of pouring 
the metal and breaking open the moulds. By arranging conveyors the output 
can be increased, moulders are engaged all the time at their own work, and if 
continuous melting is adopted, the melting equipment can be much smaller. 
Fil!ures are given comparing the working costs of an iron foundry with and 
without a conveyor system. The article is illustrated with drawings and 
photographs of conveyor-equipped foundries.-J. C. C. 

A Note on Mould Facings. James Edgar (Amer. Machinist (Eur. Edn.), 
1924, 60, 31E).-A very brief discussion of the compositions and functions of 
facings for sand moulds.-F. J. 

Moulding a Propeller in Loam. Lawrence V. Johnston (Foundry, 
1924, 52, 446-448).-The methods and materials employed in moulding a 
propeller in loam are described in detail. The necessity for the exercise of 
skill, care, and accuracy is emphasized.-F. J. 

Filter Gates for Forge Iron Castings. Anon. (Foundry, 1924, 52, 277). 
-The use of strainer gates made of dry sand and placed in the runner to assist 
in the production of clean castings is described and illustrated.-F. J. 

How Mesta Makes Moulders. R. A. Peebles (Foundry, 1924, 52, 
881-884, 924-926, 978-979).-The difficulties associated with training young 
men to supply the shortage of skilled men in the foundry trades are discussed, 
and the scheme of training inaugurated by the Mesta Machine Co., Pittsburgh, 
U.S.A., is described.--F. J. 

Making Castings without Sand. Anon. (Brass TY orld, 1924. 20, 344-345). 
-A method is described to avoid the continual breaking up of sand moulds. 
A thin cast-iron mould is used and is lined with refractory material which is 
applied in thin layers, and each one baked before the next is applied. Finally 
the whole is heated until the refractory material almost vitrifies. The moulds 
are then placed on a rotating table and the following cycle of operations 
carried out-(1) each mould is passed through an acetylene flame which smokes 
the inner surface; (2) the cores are inserted and the moulds shut up; (3) the 
metal is poured; (4) the moulds are opened and the surfaces cleaned by a 
blast of air. In this wa:v, using a set of 12 moulds on a revoking table, one 
man can pour 400 castings of a given kind per hr.-,V. H.-R. 

Making Long-Life Moulds. Oliv<'r Sma11ey (Foundry, 1924, 52, 294-297).-
St>mi-permanent or long-life :moulds are those which are made from 
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refractory materials and may be used for a large number of castings. 
They may be economical where even a few castings only are required, although 
it should be possible to make thousands of castings from the same mould in 
cases of repetition work. Many details are given of the various compositions 
possible for makjng such moulds, of their special applicability and properties, 
and of their manufacture and use. The chief types of mould considered are 
as follows: plaster of Paris, paper pulp, silica sand, ganister, carbon, car
borundum, alumina, bauxite, asbestos, zirconia, and monazite sand. Moulds 
made of the last-mentioned material proved on test to be very strong, to have 
a very low coefficient of expansion, and to resist the fluxing action of iron 
oxide.-F. J. 

Discusses Permanent Moulds. Robert J. Anderson and M. Edward Boyd 
(Foundry, 1924, 52, 463--468, 510).-Annual exchange paper of the Arr.erican 
Foundrymen's Association read before the Institution of British Foundrymen. 
(See this J., 1924, 32, 679.)-F. J. 

A Study of Permanent Moulds. Robert J. Anderson and M. Edward Boyd 
(Fonderie mod., 1925, 19, 1-6).-A translation into French of the annual 
exchange paper of the American Foundrymen's Association read before the 
Institution of British Foundrymen.-W. A. C. N. 

Designs Portable Gas Mould Dryer. Albert Zander (Foundry, 1924, 52, 
482).-A novel portable apparatus for drying moulds is described. The dryer 
is gas-fired and is hung on to the mould which it is required to dry. Some of 
the applications of the dryer are illustrated.-F. J. 

Moulding Machine. Anon. (Canad. Foundryman, 1924, 15, 38-39).-A 
brief description of an automatic plastic mouldjng machine made by the 
Automatic Moulding Press Co. The machine is for the manufacture of parts 
used in electri.cal instruments, automobiles, aeroplanes,&('. It has a powerful 
ma.in press (hydraulic power = 127 tons), a sub-press for preheating and 
prepressing (25 tons), and a mould gripping and separating press in which 
the maximum hydraulic power for separating the mould parts is 94! tons. 
The machine is provided with jackets for heating and cooling.-W. H.-R. 

Notes on Jolting Moulding Machine Practice. Anon. (Machinery (Land.), 
1921, 17, 561).-A pattern plate which can he used for a number of patterns 
is illustrated and described, and a few notes on the use of jolting moulding 
machines are given.-J. C. C. 

Hand-Operated Jolt Ram Moulding Machine. Anon. (Jfachinery (Land.), 
1923, 22, 201).-A brief description of a new jolt ram moulding ma.chine, 
which is worked by a hand-lever.-J. C. C. 

Moulding Machines in Modern Foundries. Felix Lecouvray (Science et la 
Vie, 1922, 21, 521-531).-The principles Q:overni.ng the operation of moulding 
machines arc discussed, and a number of t~'pcs of moulding are illustrated and 
described.-J. C. C. 

Sand Machine. Anon. (Canad. Foundryman, 1924. 15, 32).-A brief 
description of the Newago sand machine made by the National Engineering 
Co., Chicago. The machine is designed so as to aerate and riddle the sand in 
one operation.-\V. H.-R. 

Looking In on Some Sand-Cutting Machines in a Cross-Country Trip. 
H. B. Pickering (Brass lV orld, 1924, 20, 331-334).-An imaginary and 
light-hearted dialogue concerning the adYantages of mech. sand-cutting 
machines.-\V. H.-R. 

Notes Sand Test Methods. C. \V. H. Holmes (Foundry, 1924, 52, 385-388, 
435).-Reprint of paper read at the Paris meeting of the Intnnational 
Foundry Congress.-F .• T. -
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Report on Moulding Sand Tests. Anon. (Foundry, 1924, 52, 675).-
1\Iethods are described for making fineness tests, determining dye absorption 
properties, and sampling shipments of sand as tentatively adopted by the 
Joint Committee on ~Ioulding-Sand Research of the American Foundrymen's 
Association.-F. J. -

Tentatively Adopt Sand Tests, Chemical Properties are Detrimental. 
Anon. (Foundry, 1924, 52, 713).-Methods of chem. analysis of moulding sand 
are described as tentatively adopted by the Joint Moulrung-Sand Research 
Executi,-e Committee of the American Foundrymen's Association.-F. J. 

Reports on Sand-Reclamation Tests. A. A. Grubb (Foundry, 1924, 
52, 470-471).-A progress report of the sub-committee on reclamation and 
conservation presented to the Joint .Moulding-Sand Hesearch Executive 
Committee of the American Foundrymen's Association. (See this J., 1924, 
32, 677.)-F. J. 

California Sand for Foundry Practice. Anon. (West. ~Mach. World, 1923, 
14, 14-15; Eng. Index, 1923, 584).-Discusses the washing and drying plant 
of Del Monte Properties Co., at Lake Kajella. 

The Collection of Scrap Metals. Walter J. May (Mech. World, 1924, 76, 
215).-A brief survey of the problems involved in the production, sale, and 
remelting of scrap metal, chiefly from machine-shops.-F. J. 

The Increasing Importance of Non-Ferrous Scrap. J·. P. Dunlop (Waste 
Trade World, 1922, 20, (11), 13-15).-An abstract of the U.S. Geological 
Survey's Report on Secondary Metals. Figures are given showing the amounts 
of lead, zinc, antimony, tin, and aluminium recovered from various sources 
during 1920.-J. C. C. 

The Re-smelting of Scrap Non-Ferrous Metals. Anon. (Waste Trade 
World, 1924, 25, (26A), 16-17).-A general account of the precautions to 
observe in melting scrap brass and bronze.-J. C. C. 

The Cost of Fuel in Melting Scrap Metals. Anon. (Waste Trade World, 
1925, 26, (14), 5).-The effects on fuel consumption of size and type of fur
nace, character of coke, and packing of the charge in the crucible are briefly 
indicated.-J. C. C. 

Melts Borings and Turnings. J. Alex. Gardner (Foundry, 1924, 52, 
153-156).-Abst.ract of a paper read before the Scottish Branch of the Insti
tution of British Founclrymen. A briquetting machine is described and 
illustratecl.-F. J. 

Crushing Metal Turnings to Shovelling Size. Anon. (Railu·ay Rev., 1924, 
75, 926-927).-A short description of the "American chip crusher," by the 
use of which metal tumings can be crushed to a condition which is easily 
handled and which occupies about 1

1
"3" of the space needed for the loose turnings. 

The crushing is done between revolving and fixed knives, arranged in a 
spiral.-J. C. C. 

Automatic Hydraulic Bundling Press. Anon. (American _Machinist (Eur. 
Edn.), 1924, 60, 5E.).-Description of a machine for bundling scrap metal up 
to -i'ti in. thick.-F. J. 

Economical Treatment of Scrap Aluminium. \Y. Schulte (Waste Trade 
World, 1921, 19, (18), 6).-An extract from Die Jletallborse.-J. C. C. 

Aluminium Scrap Conservation. Anon. (.Jlachinery (Lond.), 1923, 22, 560). 
-It is suggested that the chief cause of low recoveries when melting scrap 
aluminium is the difficulty in getting small oxide-coated globules of metal to 
coalesce. To overcome this, hand-puddling just above the m.p. and the free 
use of fluxes are recommended. It is stated that scrap metal is most suited 
for making sand-castings, and for general work the addition of 8o/0 of copper 



534 Abstracts of Papers 

produces a valuable alloy. The temp. at which the metal is cast should be 
as low as possible.-J. C. C. 

Aluminium Scrap Conservation : Comment. Anon. (Jfachinery (Lond.), 
1923, 22, 475).-Further notes on the melting of scrap aluminium. Dirty 
aluminium scrap should be added to the crucible in small amounts at a time, 
and allowed to melt before making further additions. For general castings, 
the addition of 12°/0 of zinc and 3% of copper is recommended.-J. C. C. 

Aluminium Scrap Grading and Recovery. Anon. (Waste Trade World, 
1924, 25, (22), 17).-It is recommended that aluminium scrap be graded 
according to its physical condition and cleanliness. Instructions for melting 
are given. [While the method of procedure is sound, having regard to the 
uses to which reclaimed metal would be put, there arc a number of mis
statements in this article, and it is difficult to see the value of the "assay" 
described.-Note by Abstractor.]-J. C. C. 

Recognizing Cupreous Alloys. Anon. (Waste Trade World, 1922, 21, 
(1), 15-16).-An illustrated article, in which it is suggested that scrap metal 
can be easily graded by examining etched sample specimens under the micro
scope. It is stated that one of the largest scrap dealers in the country makes 
use of this method.-J. C. C. 

American Practice in the Reclamation of Metal from Brass Foundry Refuse. 
F. L. vVolf and G. E. Alderson (Waste Trade World, 1922, 21, (6), 16-18).
Cf. J., 1923, 29, 787-788.-J. C. C. 

Melting Fine Brass Dust. Anon. (Waste Trade World, 1924, 26, (8), 5-8). 
-A method of reducing losses of metal when melting brass dust, fine borings, 
grindings, &c., is briefly described. The dust is packed tightly into scrap 
copper tubes before introducing into a reverberatory furnace. The dust will 
melt and run out before the temp. becomes high enough to melt the protecting 
copper tubes.-J. C. C. 

Manganese-Bronze from Scrap. Anon. (Waste Trade World, 1923, 23, ( 1 ), 
16).-Manganese-bronze can very well be made from scrap metals, provided 
that the scrap is free from injurious impurities such as antimony and 
arsenic. Lead may be present up to 0·75% without seriously affecting the 
properties of the alloy.-J. C. C. 

Admiralty Gun-Metal Scrap. S. G. Homfrey and F. Adam (Waste Trade 
World, 1924, 24, (11), 15-16).-An abstract of a paper read before the New
castle Section of the Institute of Metals.-J. C. C. 

Making Solder from Scrap. S. Moorhouse and A. Hudson (Waste Trade 
World, 1923, 23, (11), 12).-Notes, presented before the ·west Yorkshire 
Metallurgical Society. (This J., 1923, 30, 681.)-J. C. C. 

Eliminating Costly Heating in the Foundry. Arthur L. Green ( Canad. 
Foundrynurn, 1924, 15, 20-21).-The most comfortable and healthy temp. 
for machine-shops is from 60° to 65° F. and for foundries from 50° to 60° F. 
The most efficient heating plants are not those using direct radiators or 
heating pipes, but those using" Unit Heaters," in which the air is passed in a 
stream through the heater and then circulated into the room. By this means 
the temps. of different parts of the room are kept much more uniform than 
when direct radiators are used, and the plant is of such a nature that it can be 
installed very easily, and simply hung from the roof if desired.-vV. H.-R. 

Melting with. Electricity. Th. Wolff (Aluminium, 1924, 6, (8), 6-11).
A brief description of the principles of electrical melting, its uses in metallurgy, 
and the advantages to be gained by its adoption.-A. R. P. 

Melting by N.D. Gas and Other Fuels. A. J. Smith (.Jlet. Ind. (Lond.), 
1924, 25, 1-2).-Figures are given showing actual fuel consumptions recorded 



Foundry Practice and Appliances 535 

when melting aluminium by natural draught gas, pressure gas, pressure air 
gas, oil, and coke.-.J. C. C. 

Controlling and Recording the Cupola Blast. Anon. (Canad. Foundryman, 
1924, 15, 18-19, 34).-The pressure of the blast is a key to the resistance of 
the furnace only, and does not give any indication of the volume of air 
delivered, but the volume is the more important factor in order to obtain 
efficient working. The regulating of the blowing machine so as to maintain 
constant pressure docs not necessarily give a uniform volume at different 
portions of the heat. Consequently, both volume and pressure should be 
measured during the whole of the heat, and for this purpose a recording 
instrument made by the Bacharach Instrument Co. is recommended and 
described. The blast should be regulated according to the readings on this 
instrument and not left to the discretion of the attendant.--\"\'. H.-R. 

The Physical Chemistry of Slags and Fluxes in the Non-Ferrous Metal 
Industries. Cecil H. Desch (Trans. Faraday Soc., 1924, 20, 115-121).
A review of the subject delivered as an opening address to a discussion on 
"Fluxes and Slags in Metal Melting and Working."-A. R. P. 

Explains Use of Deoxidizers. Charles Vickers (Foundry, 1924, 52, 
634-680).-The function of a deoxidizer is discussed, and the melter should 
know when and how to use them efficiently. The process of poling is 
applicable, in skilled hands, to copper, but not necessarily to copper alloys, 
which may be rendered porous by poling. The great value of phosphorus as 
a deoxidizer may be negatived by adding it in excess or to certain alloys. 
For example, the alloy copper 83, zinc 11, lead 4, and tin 2% shows a homo
geneous fracture uniform in colour when properly cast. The addition of 
0 ·0375°/0 phosphorus gives an unbalanced fracture with a mixture of red and 
yellow areas ; such an alloy fails under low pressure. Some deoxidizers, 
e.g silicon, if added in excess, necessitate the addition of another deoxi
dizer to produce some castings. The use of manganese and aluminium as 
deoxidizers is also discussed.-F. J. 

Aluminium and Titanium as Deoxidizers. G. F. Comstock (Iron Age, 
1924, 114, 1477-1479).-Titanium is usually better than aluminium, owing 
to the inclusion of the oxide when the latter is used.-W. A. C. N. 

Explains Use of Magnesium. H. J. Maybrey (Foundry, 1924, 52, 96-99). 
-Reprint of paper read at the International Foundrymen's Congress, Paris, 
1923. (See this J., 1923, 30, 421.)-F. J. 

Losses in Aluminium and Aluminium-Alloy Melting. Robert .J. Anderson 
(U.S. Bur .. Jlines Rep. Invest. No. 2239, 1921, 6 pp.).-After an introductory 
statement, the report deals with factors in the operation of furnaces which 
affect metal and fuel losses ; types of furnaces used industrially ; the amount 
of aluminium melted in the United States ; metal and fuel losses in melting 
aluminium and its light alloys ; the monetary value of the losses, and the 
estimated melting losses of aluminium and its alloys. 

The Use of Fluxes in the Melting of Aluminium and its Alloys. \Y alter 
Rosenhain and S. L. A.rchbutt (Trans. Faraday Soc., 1924, 20, 179-182).-
0wing to the protective action of the film of aluminium oxide on the surface 
of molten aluminium, it is unnecessary to use a flux when melting the pure 
metal, as the only fluxes that are of any service in dissolYing the oxide layer 
have also a severe action on the crucible and tend to introduce impurities 
into the metal either from the crucible or from the flux itself. But in melting 
"swarf" where there is a large surface of more or less oxidized metal, a flux 
is beneficial in causing the particles to flow together without serious loss of 
metal in the oxide crust. Two useful mixtures consist of (a) 40% of cryolite 
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and 60% of potassium chloride; ( b) 85% of sodium chloride and 15% of 
calcium fluoride. In remelting silumin (aluminium-silicon alloy) the use of 
the special refining slag is essential in order to preserve the valuable structure 
of the alloy caused by the absorption of a small amount of sodium from the 
flux.-A. R. P. 

Utilization of the Cupola for the Fusion of Copper. Anon. (Fonderie rnod., 
1925, 19, 49-50).-The author suggests means by which this may be effected. 
He considers that sulphur is equally responsible with oxygen for the porosity 
in the cast material in so far as sulphurous acid is formed and then liberated 
at the moment of solidification. Hence the necessity for protecting the metal 
from both sulphur and oxygen. In charging the copper into the cupola it 
is placed on a thick layer of carbon which covers the coke fuel, and prevents 
contact between the sulphur in the coke and the copper. Calcium chloride to 
the extent of 0 · 50% is added to the cradle in order to take up moisture, and 
wood charcoal is added as a cover. Phosphor-copper (1%) acts as deoxidizer. 

-W. A. C . .K. 
Melting Copper in the Cupola. T. l!'. Jennings (Foundry, 1924, 52, 

927-928).-Abstracted from a paper read before the American :F'oundrymen's 
Association. (See this J., 1924, 32, 683A.)-J!'. J. 

Zinc Losses in Brass Melting and their Recovery. R. \V. l\ltiller (Chem.
Zeit., 1924, 48, 943-944).-The average loss of zinc by volatilization in German 
brass foundries is about lo/0 of the total amount of brass produced. On this 
basis the six largest foundries in Germany are losing £7000 per annum, and a 
number of investigations have been carried out to discover a means of recover
mg some of the volatilized zinc as oxide. A recovery of 50-75o/0 of the total 
zinc hitherto lost is considered feasible by the use of suitable fume-condensing 
plant.-A. R. P. 

The Use of Fluxes in Brass Melting. R. Genders and l\l. A. Haughton 
(Trans. Faraday Soc., 1924, 20, 124-128).-When zinc oxide is formed in 
melting brass the greater portion immediately rises to the surface, but a small 
amount remains in the upper layers of the metal in the form of minute irregular 
strire which occasionally take the shape of six-pointed stars. Molten glass is 
more efficient in removing these inclusions than is borax in the ratio of about 
5: 3. A period of rest at about 1100° C. also assists in removing zinc oxide by 
allowing it time to come to the surface of the metal. There is always a 
danger, however, of introducing impurities into ingots during casting by oxida
tion of the stream of metal in its passage from the crucible to the mould and by 
the falling in of oxide particles from the surface of the molten metal.-A. R. P. 

The Advantage of Nickel Additions to Brass Foundry Mixtures. \V. 1\1. 
Corse (..1.lf et. Ind. (Land.), 1924, 25, 79-80).-A report of a lecture delivered 
before the Metropolitan Brassfounders Association, Kew York.-J. C. C. 

Failures of Engineering Components and their Causes. Anon. (..i.lfachinery 
(Land.), 1923, 21, 785-788).-l7nder the heading of ":Xon-:Ferrous :Failures," 
the effects of overheating brasses, carelessly grading scrap before melting, 
and allowing iron and other impurities to enter the melt are briefly 
discussed.-J. C. C. 

Oxidizing Fluxes in the Melting of Non-Ferrous Metals. A. Portevin 
(Trans. Faraday Soc., 1924, 20, 122-123).-Bronze castings made from metal 
(88% copper, 6% tin, 3% zinc, 3% lead) melted in a furnace fired with heavy 
oil, the flame impinging directly on the surface of the metal, were found to be 
riddled with minute blow-holes apparently due to occlusion of reducing gases. 
It was found possible to obviate this defect by sprinkling 0 · 05% of red lead 
on the surface of the molten metal, after skimming just previous to casting, 
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and stirring well. The resultant castings were perfectly sound and free from 
any blowholes.-A. R. P. . . 

Electric Furnace Practice m the Bronze Foundry. F. C. Heath. (Amer. 
Electrochem. Soc. (Advance Copy), 1924, Oct., 451-454).-The foundry 
described is located in Detroit, Mich., and has installed five Detroit electric 
furnaces. These furnaces are of the indirect arc, rocking type. The charge 
weighs 104 kg. The furnaces are equipped each with a 100 kva. transformer, 
operating at an average rate of input of 90 to 100 kw. Each furnace makes 
21 heats per day, the average time of melting being 17 minutes, with a loading 
and unloading time of 6 minutes, making a total of 23 minutes for the complete 
cvcle. The best record for coke fires and crucibles is a melting time of 7 5 
~inutes. The linings of the electric furnaces are renewed about every 1000 
heatso The energy consumption amounts to 325 kw.-hrs. per ton of bronze, 
and 6 · 5 lb. of electrodes per ton. The bronzes manufactured are chiefly ( 1) 
88% copper, 10% zinc, 2% tin; (2) 80% copper, 10% zinc, 10% tin; (3) 
85% copper, 5% zinc, 5% tin, 5% lead; and (4) 85% copper, 5% zinc, 9% tin, 
1% lead. The saving in cost, compared with coke-crucible practice, amounts 
to ahout $3 per ton. 

Melting Bronzes in Electric Furnaces. F. C. Heath (Foundry, 1924, 52, 
980).-Abstract of~ paper read before the American Electrochemjcal Society. 
(See abstract above.)-F. J. 

Slags Produced in Melting Silver Alloys. ,John Phelps (Trans. Faraday 
Soc., 1924, 20, 135-138).-In melting a silver alloy for coinage containing 
50% sHver, 40% copper, and 10% nickel, a temp. of 1250° C. was found 
to be necessary for good mixing and casting and the presence of a deoxidizer 
was essential. The most satisfactory results were obtained with 0 · 05% of 
8% phosphor-copper and with 0· 1% of metallic manganese when a rotating, 
club-shaped, fireclay stirer was used for mixing the metal and retaining the 
slag. The slag from the metal treated with phosphor-copper was very viscous 
and retained nearly 10% of metal as prills, whilst that from metal treated with 
manganese was fairly fluid and retained only 0·5% of metallic prills, but was 
more difficult to keep out of the castings. The suspended metal could in both 
cases be recovered from the slag by melting it with sand or glass.-A. R. P. 

Babbitt Pots with Automatic Temperature Control. Anon. (Elect. Ry. J., 
1924, 63, 627-628).-A melting pot with thermostatic control is one of 
the recent developments of the Westinghouse Electric and Manufacturing 
Company.-J. C. C. 

Close Temperature Control Ensures Good Babbitt Metal. Anon. (Elect. 
Ry. J., 1925, 65, 269).-An electric melting pot fitted with pyrometric 
control has been used with success in railway shops.-J. C. C. 

Wire Brushes for Cleaning Castings. Anon. (.Mee. World, 1924, 76, 
212-213).-\Vire brushes have a very limited sphere of usefulness, but in a 
variety of forms they are of some value in removing sand and scale from 
castings and metalwork generally. The rotary wire brush leaves no grit 
behind, hut tends to pollute the atmosphere of the fettling-shops. A wire
cable brush is described.-F. J. 

Cleaning Automobile Castings. B. K. Price (Foundry, 1924, 52, 355-357). 
-Details are discussed of inspection, cleaning, tumbling, and sand-blasting 
in a foundry where aluminium and bronze castings are made. A special 
method is described for testing aluminium crank-cases by means of an 
external spray of xylol and calcimine and an internal spray of xylol only. 
The latter will seep through any imperfections and lea>e a mark on the outer 
surface of the casting.-F. J. 
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Cutting Cast Iron and Copper Alloys by the Electric Arc Process. A. G. 
Bissell CJiachinery (X. r.), 1025, 31, 445--446).-Scrap is conveniently cut 
up by the use of the electric arc, employing tapered, graphite electrodes. 
For cutting cast iron an arc 1 to 2 in. long is required, and the molten metal 
must be run out of the cut. In the case of copper alloys a very close arc is 
used with about 900 amp., and the metal is volatilized.-J. C. C. 

Efficient Riser Cutting. Anon. (Acet. and lV eld. J., 1924, 21, 339).-If 
the oxy-acetylene blowpipe is used for cutting off risers from castings, the 
most efficient results are obtained if the castings are grouped according to 
riser sizes, so that the correct cutting tip size and oxygen pressure can be used 
on each group of castings.-W. H.-R. 

Control of Non-Ferrous Castings. F. L. 'Volf (Brass World. 1924, 20, 
67-68).-The importance of correct pouring temp. for copper alloys is indi
cated, an example being given of a case w·here a difference of 100° F. produced 
an increase of 13,000 lb. in the tensile strength of an alloy, whilst the elonga
tion (%) was increased more than 3 times. The pouring temp. should be con
trolled by pyrometers, and not left to the judgment of the foundry man. The 
scientific control of core-making is also advocated.-W. H.-R. 

Apply Patented Casting Metal. R. De Fleury (Foundry, 1924, 52, 263-
266).-Annual exchange paper of the Association Technique de Fonderie with 
the American Foundrymen's Association.-F. J. 

Centrifugal Casting. Leon Cammen (Machinery (Land.), 1922, 20, 609). 
-An abstract of a paper read before the American Society of Mechanical 
Engineers. This J., 1922, 28, 820-821.-J. C. C. 

Complex Centrifugal Castings. R. L. Binney and N. I. Terbille (Foundry, 
1924, 52, 340-343).-The factors vital to the success of producing intricate 
hollow objects in permanent moulds by the centrifugal process are enumerated 
as follows: (1) alloys to be cast; (2) casting temp.; (3) design and material 
of mould; (4) temp. of mould; (5) methods of introducing metal into mould; 
(6) direction of complex rotations; (7) speed of rotations; time of rotations. 
Antimonial lead and zinc-copper-aluminium alloys were tried. The method 
of arranging for the rotation of the mould round 2 axes is described and illus
trated, the ratio of the 2 speeds varying with the object. Illustrations are 
given of several ornamental castings, in which only -!;- of the amount of metal 
required for solid castings is used.-F. J. 

Die-Casting. A. G. Hopking (Machinery (Land.), 1922, 19, 696-693).
An abstract from Proc. Inst. Nech. Eng., 1922, Jan.-May, 25-35. (This J., 
1923, 30, 669.)--.T. c. c. 

Solving Die-Casting Problems. Anon. (Machinery (N. Y.), 1923, 30, 
51-52; also Nachinery (Land.), 1923, 22, 724-727).--Several dies of unusual 
construction are described.-J. C. C. 

The Cheapening of Products and the Die-Casting Process. Hans P. Otto 
(Jlaschinenbau, 1925, 4, 11-14).-The economic advantages of the die-casting 
process arc pictured, and a number of uses recorded.-G. S. 

Equipment for Making Die-Castings. A. G. Carman (.JJachinery (N. Y.), 
1922, 29, 261-263; also Jlachinery (Land.), 1922, 21, 306-308).-A general 
account of the principles of die-casting machines is given, together with a few 
notes on the design of parts to be cast by this process. A number of typical 
die-castings are illustrated.-J. C. C. 

Equipment and Methods of Die-Casting. D. L. Colwell (Iron Age, 1925, 
115, 1052-1054).-Die-casting under comparatiYely high air pressure has its 
limitations, in the size of the part that can be cast, and its shape. Particular 
attention has tu be paid to the parting line of the casting, location of the cores, 
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runners, gates, vents, &c. For lead and zinc-base castings a good grade of 
carbon machine steel is suitable. Special alloy steels are required for 
aluminium. There should be little shrinkage of the die in hardening. Vertical 
and horizontal types of machines are described.-\V. A. C. N. 

Design of Die-Casting Dies. Charles Pack (1llachinery (Land.), 1923, 22, 
202-204).-See this J., 1924, 32, 680.-J. C. C. 

Die-Casting Dies and Their Design. Charles Pack (Machinery (Land.), 
1923, 22, 239-241).-See this J., 1924, 32, 680.-J. C. C. 

Cores and Slides for Die-Casting Dies. Charles Pack (Machinery (Land.), 
1923, 22, 564-565).-See this J., 1924, 32, 680.-J. C. C. 

Types of Die-Casting Machines. Charles Pack (Machinery (Land.), 1923, 
22, 51-52).-See this J., 1924, 32, 680.-J. C. C. 

Reducing Costs by Die-Casting. Anon. (Machinery (N.Y.), 1921, 28, 
294-295).-A number of die-castings manufactured by the Cleveland Die
Casting Co. are illustrated, and figures are given to show the saving in cost as 
compared with ordinary castings.-J. C. C. 

Die-Castings Requiring Two Operations. Cha,rles Pack (Machinery (Land.), 
1923, 22, 472-474).-See this J., 1924, 32, 680.-J. C. C. 

Developments in Die-Casting Practice. Charles Pack (Machinery (N.Y.), 
1922, 29, 281-283; also j}fachinery (Land.), 1922, 21, 342-344).-The use of 
aluminium alloys for die-casting has extended the field of application of this 
process very considerably. A general account of the principles governing the 
design of dies and also of parts to be die-cast is given, together with details of 
the compositions and properties of a number of alloys commonly used in this 
work.-J. C. C. 

A Difficult Die-Casting. Milton \Vright (Amer .. Machinist (Eur. Edn.), 
1922, 56, 777-778).-A die-casting in aluminium alloy is described and illus
trated. The depth of the casting, its extreme thinness of walls, the various 
shoulders, crossholes, offsets, and recesses combine to render both design and 
construction difficult. The methods of overcoming the difficulties are 
described.-F. J. 

Aluminium-Bronze Die-Castings. Anon. (.Machinery (Land.), 1922, 20, 
377-380).-The difficulties encountered in die-casting metals having a high 
m. p. are briefly discussed. It is urged that the foundry should be consulted 
when designing parts to be die-cast. Owing to the high temp. of the metal, 
core pins having a diam. smaller than -!- in. tend to warp, and should not be 
used. Small holes should therefore be spot centred only, and afterwards 
drilled out. A number of illustrations are given to show the advantage of 
die-casting over sand-casting in reducing surplus metal, &c. For this work 
the dies may be made of close-grained iron or semi-steel castings, and 
their life is prolonged by giving a wash of plumbago and water after each 
cast.-J. C. C. 

White-Metalling Railway Axle Bearings. Anon. (.Machinery (Land.), 
1924, 23, 497-498 ).-A description of a die-casting plant designed by the 
.:\Ionometer .:\Ianufacturing Co. for white-metalling the axle bearings of the 
rolling stock of the London Underground Railways. The bearings cast with 
this machine are denser than hand-cast bearings, and the casting operation 
takes only 5 minutes as against 45 minutes previously.-J. C. C. 

Aluminiun Casting Alloys. Geo. :Mortimer (Jlet. Ind. (Land.), 1924, 25, 
129-130).-A paper read before the Manchester Metallurgical Society. The 
chief characteristics of 5 aluminium alloys suitable for the production of 
engineering castings are reviewed.-J. C. C. 

The Production of Castings in Permanent Moulds. Robert J. Anderson 
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and .:\I. Edward Boyd (Found. Trade J., 1924, 29, 464-468, 4 77-485 ).-~.\paper 
read before the Xewcastle Conference of the Institution of British Foundry
men. The applications and limitations of the process of casting ferrous and 
non-ferrous metals in permanent moulds are discussed generally. The history 
of the process is surveyed, and it is pointed out that stone and bronze moulds 
were used as far back as 3000 B.C. The operations of die-casting, slush 
casting, Cothias casting, and centrifugal casting are briefly described and 
discussed, and compared with the true permanent-mould process, which is 
treated in some detail. l::lome typical types of permanent moulds are described, 
and the four main types discussed. The question of materials for making 
moulds and cores is taken up, and it is pointed out that grey cast iron is 
commonly used for the body, while both collapsible steel cores and sand cores 
are in use. The various alloys in commercial use and the types of castings 
made in these are discussed. A bibliography containing references to fifty 
publications is appended.-J. C. C. 

Casting Losses in Aluminium-Foundry Practice in the United States. 
Robert .J. Anderson (U.S. Bur .. Mines, Rep. Invest., No. 2111, 1920, 3 pp.).
Deals briefly with losses in the production of aluminium-alloy sand castings 
for the Liberty motor, defects causing losses in aluminium sand-castings, 
losses in the production of commercial aluminium-alloy castings in the United 
States, and monetary values of the casting losses in aluminium-foundry 
practice in the United States. 

Pressure Casting with Aluminium. l\Ietall- und Kabelwerks Oberspree 
(Alumini,um, 1924, 6, (17), 3-4).-N o. 12 alloy (aluminium with 8o/0 copper) 
may be used for pressure castings giving very sharp edges and corners and a 
clean smooth surface to the articles. Examples are illustrated.-A. R. P. 

Casting Aluminium Cycle Parts. Herbert R. Simonds (Foundry, 1924, 
52, 661-664).-An illustrated article dealing with a foundry in which castings 
for motor-cycles, such as crank-cases and chain-guards, are made. Crucible 
furnaces are used for melting, the alloy being 92 aluminium and 8 copper. 
Moulding machines with metal match-plates are used, and moulds are 
stacked in 2 tiers to save time and labour in pouring. The core-drying oven 
is of special design, and a special method of casting-in threaded lugs in an 
aluminium tread casting is described.-]'. J. 

Copper Castings from Cupola-Melted Metal. T. F. Jennings (Canad. 
Foundryman, 1924, 15, 30, 42).-Most of the difficulties regarding sponginess 
and blowholes occurring in sand-castings from cupola-melted metal may be 
overcome by the following method. In charging the cupola, in order to 
avoid contamination from the sulphur in the coke, the copper is separated 
from each layer of coke by a layer of charcoal. The copper is then run into 
heated ladles containing calcium chloride as a flux; owing to its hygroscopic 
nature the latter must only be used in hot ladles, or explosions may occur. 
The calcium chloride forms an airtight coYering over the molten metal, and a 
thick layer of charcoal is added to ensure the absence of oxygen. The metal is 
aided to the ladle in 3 taps, and a deoxidizer in the form of phosphor-copper 
is added after the first tap and mixed by the following taps without stirring 
or paling. An open facing sand is used composed of half red sand and half 
sharp sand and 1 to 20 of core compound, out sea coal or coke dust should 
not be used on account of gas or sulphur. Copper may be greatly hardened by 
adding 2-4% of an alloy consisting of 16% chromium, 1% phosphorus, and the 
remainder copper.-\Y. H.-R. 

Deoxidation and Casting of Copper. Leon Guillet (Rev .. Met., 1924, 21, 
174-182).-General considerations in the use of deoxidizing elements are 
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discussed and the results of numerous tests are given to illustrate the influence 
of " boron carbide " on copper when cast in chill and in sand moulds. The 
bars made (40 to 4i mm. diam.) were all analysed and tested for tensile 
properties, hardness, resistance to shock, and for resistivity. Analysis 
re,·ealed the presence of iron up to 0 · 58o/0 , but no boron, and the tests showed 
areatlv improved strength, elongation, and impact resistance, whilst the 
;esisti~ity was more than doubled. Photomicrographs show that deoxidation 
occurs. A silica stirrer was used instead of an iron one, in order to lower the 
iron content, but porous bars were obtained, a similar result being obtained 
when using a copper stirrer, at temps. varying from ll00° to 1273° C. Further 
tests showed that equally good results could be obtained with iron alone 
(added as ferro-copper) as with boron carbide and iron together. Plain bars 
gave fairly satisfactory results as cast, but when 0·5% iron was added, the 
resistivity became more than double that of pure copper. More complicated 
castings could not be obtained sound. Experiments with calcium, sodium, 
phosphorus, aluminium, magnesium, lead, zinc, cadmium, arsenic, cerium, and 
silicon w:>re made, but the results were vitiated, owing to the use of an iron 
stirrer, ex-:~ept in the case of sodium and calcium. These additions conferred 
some improvement in mech. properties with little attendant increase in 
resistivity. The addition of boron carbide to aluminium effected slight 
improvement in the tensile strength and elongation.-F. J. 

Casting of Brass and Aluminium. S. Langton (Proc. Inst. Brit. Found., 
1920-1921, 14, 352-358).-Discusses various difficulties that have bern 
encountered in the casting of brass and aluminium.-J. C. C. 

Uniform Results in Brass and Bronze Casting. Anon. (Brass World, 
1924, 20, 393).-Gas-fired melting furnaces offer great advantages over coal
fired furnaces for the melting of brass and bronze. In the set of furnaces 
described the gas consumption averaged 7 cu. ft. per lb. of metal, and were 
very satisfactory for castings in which the exact composition of the alloys 
was of importance. In melting complex alloys the metals with the highest 
melting point should be melted first, and the lower melting ones added later. 

-W. H.-R. 
Shows Kinks in Brass Casting. E. G .. Jarvis (Foundry, 1924, 52, 134-135). 

-Abstract of a paper read before the Indiana State Foundrymen's Associa
tion. The difficulties associated with using miscellaneous scrap, and other 
matters concerning compositions and properties of g:en<'ral foundry alloys, 
are discussed.-F. J. 

Casting Brass Plates. F. C. Edwards (lllet. Ind. (Lond.), 1024, 24, 
61 i-619).-:\foulding mdhods for the production of thin cast brass plates are' 
described, with notes on melting and pouring the metal.-J. C. C. 

Note Defects in Cast Bronze. R. L. Binne~' and N. I. Terbille (Fo1111dry. 
1924, 52, 596-;)98).-~Ielting nnd pouring temperaturc>s, deoxidizers r.nd their 
rC'latiYe applications, comparison:,; of fractures, &c., an' discussed in con
junction with the defects which an• usuall~· found in cast brass and bronze'. 

-F.J. 
Cast Bronze Memorial Figure. Pat Dwr<'r (Foundry. 1924, 52, 499-505). 

-The method of making a hollow bronze figure' is illustratC'd and described. 
A plaster pattern is prepared and the mould is made' in sand in a 2-part flask. 
in the' ordinar~· way. with the exception of several fC'atures connected with 
drawbacks and the' core. The preparation of the plaster pattern by building 
up plaster in S<'ctions rtround a modelled clav figure is described. These sec
tions are remon·d from the model and reassC'~nbl'ed to form a plaster mould in 
whkh the actual plaster pattC'l'n is made. The sand core is formed in the same 
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plaster mould and pared down to an extent corresponding with the desired 
thickness of metal in the casting. The sand of the mould itself is of French 
origin. The alloy used was copper 85, tin 5, lead ·5, zinc 5.-F. J. 

Art Bronze Work. J. F. Arnold (Amer. Found. Assoc. (Advance Copy), 
1924, Oct., 1-6).-A detailed description of the operation of moulding and 
casting a. bronze statue of a seated figure. This was cast in 4 pieces, concealed 
Roman joints being made at the collar and where the clothes drape round the 
hand and foot. The core was made by ramming the mould with sand, 
reinforcing with iron rods. From this full-sized core an amount equal to the 
thickness of metal required was shaved. The castings were poured from a 
bottom spout basin kept full of metal.-J. C. C. 

Artistic Bronze Cast in Italian Foundry. C. H. Gale (Foundry, 1924, 52, 
156).-The main principles of producing art castings by the lost wax process 
are briefly discussed.-F. J. 

Casting Lead Alloys in Endless Strips. Anon. (Machinery (N. Y.), 1924, 
30, 610-612; also Machinery (Lond.), 1924, 24, 49-50).-An account is 
given of the operation of casting an antimony-lead alloy in a continuous 
strip, as carried out at the plant of the Hazlett Storage Battery Co., Ohio. 
The alloy is cast on a revolving drum kept at the temperature of boiling water. 
It is claimed that the material so produced is harder and more resistant to 
corrosion than cast or rolled metal, and has about double the tensile strength. 

-J.C.C. 
Approved Methods of Babbitting Railway Motors. John S. Dean (Railway 

Rev., 1921, 69, 8-9).-Practical instructions are given for tinning the bronze 
shells and for pouring the bearing metal. The necessity for preheating 
the mandrel so as to avoid chilling the bearing metal is emphasized, and it is 
recommended that the pouring temp. should be controlled by a pyrometer. 

-J.C.C. 
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XV.-FURNACES AND FUELS. 

For keys to abbreviations used, see pp. 285 and 293. 

Points to be Considered in Selecting an Electric Furnace for Non-Ferrous 
Melts. -- Dornhecker (Tech. Ind. Schweiz. Chem. Zeit., 1924, 89-95, 109-
112; C. Abs., 1924, 18, 3551).-A general discussion. 

Gas-Heated Crucible and Oven Furnaces. Arthur Forshaw (J. Bham. 
_Zlf-et. Soc., 1920, 8, 65-85).-A comprehensive review of the subject. After a 
brief survey of the history of gas furnaces, modern developments in crucible 
and oven furnaces are described. Attention is given to important features of 
design and working, and gas consumption, output, metal losses, life of furnaces, 
&c., are dealt with. Five types of oven furnace are described. Curves are 
given showing the advantages of" regeneration. "-R. G. 

New Methods of Gas-Firing. M. Schimpf (Glilckauf, 1922, 58, 429-433).
The Rodberg and Eickworth gas burners for firing boilers are described, with 
reference to diagrams.-A. R. P. 

Melting by Natural-Draught Gas and Other Fuels. A. J. Smith (Brass 
World, 1924, 20, 93-94).-A comparison of the costs of different types of gas 
and other furnaces in the melting of aluminium and non-ferrous alloys. 
Furnaces supplied with Bunsen-type burners, using gas at the ordinary 
pressure and not requiring air compressors, are very extravagant in use. 
Burners using high-pressure gas are more efficient and require about 3 · 8 cu. ft. 
of gas per lb. of aluminium melted, but a special compressor is required except 
in a few towns with high-pressure (5-12 lb. per sq. in.) gas mains. Air 
blast-furnaces are still better, and average about 3 ·4 cu. ft. of gas per lb. 
of aluminium melted, whilst coke furnaces with slight air pressure are also 
satisfaetory.-,V. H.-R. 

Furnace Installation for Heating Nickel. Geo. Ellerton, jun. (Iron Age, 
1924, 114, 1595-1597).-A detailed description of double-chamber oil-fired 
furnaces installed by the American Nickel Corporation for heating slabs for 
rolling and for annealing. These furnaces are provided with automatic 
control. The chambers are 5 ft. X 10 ft. in area, and the hearths are made 
very strong to carry heavy loads. Specially arranged :flues are a feature of 
the design. A complete oil conditioning plant has also been installed. The 
control unit to each chamber is actuated by a Leeds and Northrup recorder
controller, which regulates the amounts of air and oil required to maintain a 
constant temp.-"·· A. C. :X. 

The "Rotamisor" Liquid Fuel Burner. Anon. (Petroleum Times, 1923, 
10, 57-58).-A new burner placed on the market by Combustions, Ltd. 

Furnace Design and Performance. T. R. Speck (Gas J., 1925, 170, 
182-184).-A paJH'r read Lefore Birmingham Association of l\Iechanical 
E1~gineers. The thermal efficiency and fuel consumption necessary to main
tam a definite temp. with the furnace empty should Le embodied in the 
results of standardized tests of a furnace. The effect of insulation on heat 
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losses through furnace walls, recuperation, and regeneration are briefl:y 
referred to, and a comparison between the actual running costs of varioue 
types of gas-fired furnaces is detailed.-J. S. G. T. 

The Recovery of Waste Heat from Furnaces. William Newton Booth 
(Gas J., 1925, 170. 49-53).-A paper read before Midland Junior Gas 
Association, }larch 27, 1925. Increase of thermal efficiency of furnaces fired 
with gaseous fuel is best effected by increasing the flame temp. employed. 
Heat recuperation within the furnace is the factor of next importance. Data 
are given relating to the effect of flue gas temp. upon efficiency, heat trans
mission through recuperator walls, temp. changes, and loss of temp. head in 
regenerator checkerwork, and typical results obtained in various kinds of 
recuperators. The efficiencies of heat recovery effected in these range from 
36% in a " baffle and wall " natural-draught type of recuperator to 76 · 5% 
in a vertical tube forced-draught type.-J. S. G. T. 

Loss of Heat from Furnace Walls. Robert Calvert and Lyle Caldwell 
(Ind. and Eng. Chem., 1924, 16, 483-490).-The general, more important, 
well-known principles of heat transmission are discussed, e.g. factors affecting 
the quantity of heat lost, thermal conductivity units, factors affecting thermal 
conductivity and methods of its measurement, temperature gradients of com
posite walls, and economics of heat insulation. Industrial heat losses are very 
large, and may be greatly decreased by various expedients, the most feasible of 
which is the use of insulators. A layer of insulator 0 · 5 to l · 5 in. thick has an 
insulating value equivalent to about 9 in. of firebrick or silica brick. Its 
thermal conductivity varies with the temp., density, distribution of pore
spaces, ,temp. of its manufacture, and possibly with its elasticity. Temp. 
gradients through walls follow roughly the slopes calculated from the thermal 
conductivities. Surface emissivity of a wall, as affected by its colour, texture, 
or composition, is probably a small factor only in heat losses from high temp. 
furnaces. The need of insulation for efficient operation of a furnace increases 
the higher the temp. of the furnace. The efficiency of Sil-0-Cel brick as 
an insulator is demonstrated.-F. J. 

The Circulation of Hot Gases in Furnaces. H. Druot (Tech. mod., 1922 14, 
151-157; C. Abs., 1922, 16, 1997).-\V. E. Groume-Grjima'ilo works out the 
theory of the circulation of the hot gases in furnaces by analogy from the laws 
of hydraulics. Small-sized sections of furnaces have been built and enclosed 
between parallel glass plates, and the laws verified experimentally by means 
of water and coloured petroleum (representing the light hot gases), taking into 
account the facts that the hot gases and air are miscible, and that their density 
varies with temp. The findings have been applied to furnaces already in 
operation or under construction, and on the whole they have given satisfac
tory results. Modern practice in furnace construction is discussed in the light 
of this theory, showing ·what features are defective and how to improve them. 

A New Instrument for the Continuous Indication of Carbon Monoxide in 
Boiler Flue Gases. \Y. 0. Andrews (S. African Inst. Eng., 1924, 22, 145-
153).-It is shown that the amount of heat unde\·eloped when e\·en small 
quantities of carbon monoxide are present in flue gases may be quite large. 
An apparatus, invented and patented by A., by means of which the ~1~ of 
carbon-monoxide in boiler flue gases may be continuously indicated, is 
described. A portion of the gas from the flue is aspirated through a solution 
of potash, then through a small electric furnace, and finally through a special 
indicating solution. The potash removes all the carbon dioxide, the furnace 
then burns the carbon monoxide to carbon dioxide, and on the partial pressure 
of the carbon dioxide thus produced depends the acidity and thus the colour 
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f the indicating solution. The colour varies from deep purple to yellow as 
~he 01 of carbon monoxide changes from 0 to 0·75. The paper is followed 
by S:~liscussion.-J. C. C. 

A Furnace Temperature Regulator. lH. S. Roberts (J. Wash. Acad. 
Sc-i. 1921, 2, 401-409 ; G. Abs., 1922, 16, 365-366).-White and Adams' 
method of using the furnace heating coil as a gigantic resistance ther
mometer in temp. regulation was followed by an attempt to substitute a 
better operating device. A galvanometer making direct elect. contacts 
with the boom is sensitive enough; two relays, one of them polarized, did 
the rest. :Failure or sticking of the contacts gave trouble, which was 
a yoided by putting in series with the galvanometer the secondary of a 
transformer whose primary current is changed by each change in the relay 
current, thus giving a kick which throws the galvanometer boom away from 
the contact as soon as the relays are set. A lamp flasher in the primary circuit 
also gives occasional kicks in both directions, ensuring against any lasting 
failure to either make or break of contact. The regulator holds its furnace 
coil resistance constant to an amount corresponding to 0 · 1° for hours, even 
with 6% variation in line voltage. 

A New Type of Automatic Temperature Regulator and Its Application to 
Heat-Treating Furnaces. R. W. Newcomb (Trans. Amer. Soc. Steel Treat., 
1922, 3, 98-102; G. Abs., 1923, 17, 2).-The regulator consists of four 
parts : the frame and bed·plate, a l:i- h.p. motor with worm and worm-gear 
speed reductions, an escapement or ratchet mechanism, and a contractor. One 
sprocket, mounted on a ratchet-wheel spindle, is connected by a sprocket chain 
to another sprocket wheel attached to the valve or other appliance to be regu
lated. When either one of the solenoids is energized one of the pawls of the 
escapement mechanism engages with the ratchet-wheel and moves it in one 
direction or the other, depending upon which pawl is engaged. The move
ment of the ratchet-wheel depends upon the setting of the wrist pin at the cam. 
Proper selection of the sprockets can be made to correspond to open and c1osed 
valve positions. 

Electromagnetic Forces Available in Electric Furnaces. Carl Hering 
(Amer. Electrochem. Soc. (Advance Copy), 1925, April, 93-97).-H. discusses 
briefly the various mech. forces produced by current-carrying conductors. 
bringing the data up to date. The quantitative value of the longitudinal or 
"stretching force" is presented for the first time, and formulre for the calcula
tion of this value are discussed. The various forces due to the elect. current 
passing through a conductor have their abutments, or reaction, in the material 
of the conductor, hence react on it. 

Arc Regulation in Electric Furnaces and Pilot Light Control. C. E. Sims 
(U.S. Bur. Mines Rep. Invest., No. 2411, 1922, 3 pp.; also Elect. World, 
1922, 80, 1335; C. Abs., 1923, 17, 367-368).-Automatic control similar to 
that of the Hall aluminium cell is secured for a single-phase elect. furnace, by 
employing two ordinary 40-watt t.ungsten filament lamps, set upright on a 
shelf near the meter board, with each lamp connected to one electrode (or 
bus-bar). The lamps have a common connection to the metal bath. The 
brilliane~· of the filament varies with the drop in potential between the electrode 
and the bath. "·hen the arcs are not the same, the difference is indicated by 
the lamps, and if one electrode touches the bath its pilot light is extinguished. 
For 3-phase operation one more lamp is connected to a third electrode. 

Closer Electrode Control. H. R. Crago and J. A. Seede (Iron Age, 
1925, 115, 763-764).-A device by the General Electric Co. to maintain the 
arc length in an electric furnace within narrow limits, thus ensuring constant 
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losses through furnace walls, recuperation, and regeneration are briefly 
referred to, and a comparison between the actual running costs of various 
types of gas-fired furnaces is detailed.-J. S. G. T. 

The Recovery of Waste Heat from Furnaces. William Newton Booth 
(Gas J., 1925, 170, 49-53).-A paper read before l\Iidland Junior Gas 
Association, :\larch 27, 1925. Increase of thermal efficiency of furnaces fired 
with gaseous fuel is best effected by increasing the flame temp. employed. 
Heat recuperation within the furnace is the factor of next importance. Data 
are given relating to the effect of flue gas temp. upon efficiency, heat trans
mission through recuperator walls, temp. changes, and loss of temp. head in 
regenerator checkerwork, and typical results obtained in various kinds of 
recuperators. The efficiencies of heat recovery effected in these range from 
36% in a "baffle and wall" natural-draught type of recuperator to 76·5% 
in a vertical tube forced-draught type.-J. S. G. T. 

Loss of Heat from Furnace Walls. Robert Calvert and Lyle Caldwell 
(Ind. and Eng. Chem., 1924, 16, 483-490).-The general, more important, 
well-known principles of heat transmission are discussed, e.g. factors a.ffecting 
the quantity of heat lost, thermal conductivity units, factors affecting thermal 
conductivity and methods of its measurement, temperature gradients of com
posite walls, and economics of heat insulation. Industrial heat losses are very 
large, and may be greatly decreased by various expedients, the most feasible of 
which is the use of insulators. A layer of insulator 0 · 5 to l · 5 in. thick has an 
insulating value equivalent to about 9 in. of firebrick or silica brick. Its 
thermal conductivity varies with the temp., density, distribution of pore
spaces, .temp. of its manufacture, and possibly with its elasticity. Temp. 
gradients through walls follow roughly the slopes calculated from the thermal 
conductivities. Surface emissivity of a wall, as affected by its colour, texture, 
or composition, is probably a small factor only in heat losses from high temp. 
furnaces. The need of insulation for efficient operation of a furnace increases 
the higher the temp. of the furnace. The efficiency of Sil-0-Cel brick as 
an insulator is demonstrated.-F. J. 

The Circulation of Hot Gases in Furnaces. H. Druot (Tech. mod., 1922 14, 
151-157; C. Abs., 1922, 16, 1997).-\V. E. Groume-Grjimai1o works out the 
theory of the circulation of the hot gases in furnaces by analogy from the laws 
of hydraulics. Small-sized sections of furnaces have been built and enclosed 
between parallel glass plates, and the laws verified experimentally by means 
of water and coloured petroleum (representing the light hot gases), taking into 
account the facts that the hot gases and air are miscible, and that their density 
varies with temp. The findings have been applied to furnaces already in 
operation or under construction, and on the whole they have given satisfac
tory results. Modern practice in furnace construction is discussed in the light 
of this theory, showing what features are defective and how to improve them. 

A New Instrument for the Continuous Indication of Carbon Monoxide in 
Boiler Flue Gases. \V. 0. Andrews (S. African Inst. Eng., 1924, 22, 145-
153).-It is show11 that the amount of heat undeveloped when even small 
quantities of carbon monoxide are present in flue gases may be quite large. 
An apparatus, invented and patented by A., by means of which the % of 
carbon-monoxide in boiler flue gases may be continuously indicated, is 
described. A portion of the gas from the flue is aspirated through a solution 
of potash, then through a small electric furnace, and finally through a special 
indicating solution. The potash removes all the carbon dioxide, the furnace 
then burns the carbon monoxide to carbon dioxide, and on the partial pressure 
of the carbon dioxide thus produced depends the acidity and thus the colour 
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of the indicating solution. The colour varies from deep purple to yellow as 
the% of carbon monoxide changes from 0 to 0·75. The paper is followed 
by a discussion.-J. C. C. 

A Furnace Temperature Regulator. IH. S. Roberts (J. Wash. Aood. 
Sci., 1921, 2, 401-409; C. Abs., 1922, 16, 365-366).-White and Adams' 
method of using the furnace heating coil as a gigantic resistance ther
mometer in temp. regulation was followed by an attempt to substitute a 
better operating device. A galvanometer making direct elect. contacts 
with the boom is sensitive enough ; two relays, one of them polarized, did 
the rest. Failure or sticking of the contacts gave trouble, which was 
avoided by putting in series with the galvanometer the secondary of a 
transformer whose primary current is changed by each change in the relay 
current, thus giving a kick which throws the galvanometer boom away from 
the contact as soon as the relays are set. A lamp flasher in the primary circuit 
also gives occasional kicks in both directions, ensuring against any lasting 
failure to either make or break of contact. The regulator holds its furnace 
coil resistance constant to an amount corresponding to 0 · 1° for hours, even 
with 6% variation in line voltage. 

A New Type of Automatic Temperature Regulator and Its Application to 
Heat-Treating Furnaces. R. W. Newcomb (Trans. Amer. Soc. Steel Treat., 
1922, 3, 98-102; C. Abs., 1923, 17, 2).-The regulator consists of four 
parts: the frame and bed-plate, a -l2 h.p. motor with worm and worm-gear 
speed reductions, an escapement or ratchet mechanism, and a contractor. One 
sprocket, mounted on a ratchet-wheel spindle, is connected by a sprocket chain 
to another sprocket wheel attached to the valve or other appliance to be regu
lated. When either one of the solenoids is energized one of the pawls of the 
escapement mechanism engages with the ratchet-wheel and moves it in one 
direction or the other, depending upon which pawl is engaged. The move
ment of the ratchet-wheel depends upon the setting of the wrist pin at the cam. 
Proper selection of the sprockets can be made to correspond to open and closed 
valve positions. 

Electromagnetic Forces Available in Electric Furnaces. Carl Hering 
(Amer. Electrochem. Soc. (Advance Copy), 1925, April, 93-97).-H. discusses 
briefly the various mech. forces produced by current-carrying conductors, 
bringing the data up to date. The quantitative value of the longitudinal or 
" stretching force " is presented for the first time, and formulre for the calcula
tion of this value are discussed. The various forces due to the elect. current 
passing through a conductor have their abutments, or reaction, in the material 
of the conductor, hence react on it. 

Arc Regulation in Electric Furnaces and Pilot Light Control. C. E. Sims 
(U.S. Bur. Nines Rep. Invest., No. 2411, 1922, 3 pp.; also Elect. World, 
1922, 80, 1335; C. Abs., 1923, 17, 367-368).-Automatic control similar to 
that of the Hall aluminium cell is secured for a single-phase elect. furnace, by 
employing two ordinary 40-watt tungsten filament lamps, set upright on a 
shelf near the meter board, with each lamp connected to one electrode (or 
bus-bar). The lamps have a common connection to the metal bath. The 
brillianc~· of the filament varies with the drop in potential between the electrode 
and the bath. \\'hen the arcs nre not the same, the difference is indicated by 
the lamps. and if one electrode touches the bath its pilot light is extinguished. 
For 3-phase operation one more lamp is connected to a third electrode. 

Closer Electrode Control. H. R. Crago and J. A. Seede (Iron Age, 
1925, 115, 763-704).-A device by the General Electric Co. to maintain the 
arc length in an electric furnace within narrow limits, thus ensuring constant 
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power input and a more balanced load on the various phases. Three 
types of regulator are made for use with 1, 2, or 3 electrode furnaces resp. 
These 3 types are described. Individual control of each electrode independent 
of the others is obtained.-W. A. C. N. 

High-Frequency Inductive Heating. D. "Wilcox (Iron Age, 1924, 114, 
1617).-An account of two trials in the Ajax-Northrup furnace which are of 
interest, as the furnace arrangement offers possibilities of performing opera
tions impossible by any other method of heating. The furnace itself consists 
simply of a tubular copper helix surrounding a packing of zircon sand in which 
the piece to be heated is embedded. The main feature is that the furnace 
is easily portable.-W. A. C. N. 

An Industrial Application of High Frequency : Electric Furnaces. P. 
Dastouet (Radio-electricite, 1924, 5, 100-102).-A popular review.--C. J. S. 

The Evolution of the High-Frequency Induction Furnace. Anon. (J. 
Four elect., 1925, 34, 23-24).-A description of new plant devised to supplant 
the old spark gap arrangement for the generation of high-frequency current, 
suitable for the Ajax-Northrup furnace. A steam-turbine transmitting 
100 kw. in conjunction with condensers for correcting the power factor is 
illustrated. A motor may replace the turbine for driving the generator. 

-W.A.C.N. 
A New Induction Furnace. Anon. (Gen. Elect. Rev., 1923, 26, 23-25).

In the old type of induction furnace the very low resistance of the secondary 
circuit, combined with the high leakage reactancc, result in very low power 
factor, making it difficult to get large amounts of power into the furnace, and 
this is exaggerated with metals of high conductivity. In the new type of 
furnace the main melting portion is an upper chamber, communicating with 
the secondary cylinder, in which heat is generated, by vertical ducts. The 
metal secondary or heating element is in the form of a hollow cylinder surround
ing the cylindrical winding and core. The secondary circuit is complete 
without passing through the metal in the main melting chamber. The 
electromagnetic propulsion, which exists between primary and secondary 
in all transformers, is utilized to produce brisk automatic circulation of the 
molten metal, and the variation in temp. throughout the bath is small. Mag
netic choking is impossible, and the furnace can be used for copper and its 
alloys as well as for metals of lower conductivity. The provision of pre-formed 
and pre-fired linings renders repair easy and rapid. [The Ajax-\Vyatt furnace 
is of this type.-Note by Abstractor.]-R. G. 

An Electric Resistance Furnace for High Temperatures. Bo Kalling 
(Teknisk Tidskrift, 1922, 146-147).-An electric resistance furnace is described, 
whose resistance element consists of a graphite cylinder cut up zigzag shape. 
\Vith such furnaces temps. above 2000° C. have been attained and maintained 
for long periods of time. [The abstractor has had some experience of such a 
furnace, constructed for a low voltage, and has thereby found that the temp. 
regulation could be carried out exactly and simply.l-0. F. 

Instals Electric Resistance Furnace. Anon. (Foundry, H)24, 52, 32).
An illustrated description of the new type of Bailey resistance furnace. A 
heating curve of the furnace and details of its capacity and performance are 
given.-F. J. 

Melting Tests with Electric Arc Furnace by Reduced Pressure. Joh. 
Hi1rdfo (Jernk. Ann., 1922, 486-488).-1\klting by reduced pressure in an 
electric arc furnace did not turn out successfully. The arc spread itself over 
the melting pot, so that no concentrated development of heat could be 
brought about.-0. F. 



Furnaces and Fuels 547 

On an Arrangement Permitting Electrical Heating hi Vacuo to a High 
Temperature. P. Lebeau and :\L Picou (Iru:ust. elect., 1924, ~3, 196-197).
Reprinted from Compt. rend., 1924, 178, llol-1153. (See this J., 1924, 32, 
689.)-.J. c. c. 

A New High Temperature Electric Furnace Complete with Automatic 
Temperature Control. Anon. (Machinery (Lond.), 1925, 25, 654-655).-A 
short illustrated description of a heat-treating furnace built by the Leeds 
Electrical Construction Co., Ltd.-J. C. C. 

Electric Heating in the Laboratory. A. Granger (Chaleur et Ind., 1921, 
2 128-134).-An account of G.'s experiences with small electric resistance 
f~rnaces for obtaining high temps. For metallic resistances it was found that 
platinum was the best all-round metal. Using tungsten, it was found that 
the magnesite packing was unable to stop oxidation, while Nichrome was 
found to be of little use for temps. above 850° C. It is pointed out that, since 

the heating is proportional to ~' and E is usually constant, it is necessary to 

reduce R as much as possible. Thus in large furnaces the cost of the thick 
platinum wire necessary to comply with this condition will be prohibitive. It 
is concluded that the best type of furnace is one using granulated carbon as 
the heating element.-J. C. C. 

Boosting Flame Temperatures with the Electric Arc. George T. 
Southgate (Chem. Met. Eng., 1924, 31, 16-19).-The " Pyrelectric" process 
is a method of co-operation of electric arcs with and in blast flames of gas, 
sprayed liquid, or powdered fuel. One terminal of each arc is an electrode 
normally incorporated within a fuel nozzle; the combination being called a 
pyrelectrode. The main purpose is the joint use of the energy of combustion 
and of the electric current in various types of furnace, the former supplying 
80 to 90% of the total heat, the balance being supplied by electric arc, which 
raises the temp. above that attainable by combustion alone, e.g. from 1677°-
18930 C. Normal voltages and moderate currents may be used, thus dispens
ing with the special transformers usual in electric furnace operation. The 
character of the "Pyrelectric" flame is discussed, and the apparatus and its 
application in rotary and shaft furnaces is illustrated and described.-F. J. 

Operating Costs and Industrial Electric Heating. Wirt S. Scott (Elect. J .. 
1924, 21, 283-284).-Melting pots for solders, bearing metals, &c., fitted with 
automatic temp. control, are amongst the electrical heating equipment 
recently installed in railway shops. This method of heating ensures that the 
bearing metal is poured at the best possible temp. Correct pouring temp. 
means long life for the bearing and enables the cheaper lead-base bearing 
metals to be safely used.--J. C. C. 

The Electric Furnace in the Foundry. H. Etchells (Elect. Rei•., 1925, 
94, 515-516).-A paper read before the London branch of the Institution of 
British Foundrymen, February 1925.-C. J. S. 

The Electric Furnace as a Metal Melting Machine. Anon. (Elect. Rev., 
1922, 80, 17-19, 54).-The advantages claimed for electric furnace melting 
arc outlined. A reducing atmosphere is usually maintained by the carbon 
electrodes or resisters. Yolatilization losses in the case of brass are reduced 
to one-half. Thorough mixing while molten, and rapid charging are made 
Pasy. Temp. control avoids O\'erheating the metal and economizes power. 
The particular advantages in the case of brass melting are considered in detail. 

-C.J.S. 
The New Norwegian Electric Pig-Iron Furnace. Frank Hodson and 1\1. 

Sem (J. Elect., 1924, 53, 92-93).-A description of some metallurgical furnaces 
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using the Soderberg self-baking electrode, which consists of a metallic casing 
with inside fins of metal, the raw electrode mix of coke, anthracite, pitch, and 
tar being rammed into the casing. The fins, casing, and mix carry the current 
until the electrode is baked, after which the process is continuous, new pieces 
of electrode being welded on from time to time. This type of electrode will 
take c.d. up to 70 amp. per sq. in., and 2 or 3-phas? furnaces are practical. Two 
types of furnaces are shown, one open at the top, and the other closed with 
vents to remove gases. The furnace is of general utility and not confined to 
pig iron.-,V. H.-R. 

Electric Brass Furnace. Allen P. Child (Eng .. Min . .!.-Press, 1923, 115, 
278).-A 60-kw. electric brass-melting furnace, which was designed by students 
of the University of 'Visconsin, is described and illustrated. It is claimed that 
it has a thermal efficiency of 82~%.-J. C. C. 

Present Tendencies in Electric Brass-Furnace. How Various Types are 
Distributed. H. ,V. Gillett and E. L. Mack (Brass World, 1924, 20, 163-166). 
-A review of the electric furnaces used for melting brass in the U.S.A., and 
of the changes in the last few years. Two types, the induction and the 
rocking, indirect arc, typified by the " Ajax " and "Detroit," have found 
increasing favour in the last few years, whilst other types have not made 
advances. The popularity of these 2 types is due to their efficiency and to 
the fact that they stir the metal and so ensure perfect mixing. The induction 
type is standard for 24-hr. operation in the rolling-mill on yellow brass, and the 
rocking, arc type is standard for red brass and general foundry work. This 
division of fields will probably continue until a satisfactory lining is found 
for red brass in the induction type.-W. H.-R. 

Electrical Bright Annealing Furnaces. ,V. Rohn (Z. V. d. I., 1924, 68, 
1101-1105).-The furnaces here considered consist of 3 main parts: (1) the 
furnace body of firebrick, half a brick thick, assembled without the use of any 
mortar and carrying the heating element on its inner surface embedded so as 
to protect it; (2) the heating element, consisting of one or several endless 
bands, which may be of common hoop iron, since the protecting atmosphere 
employed assures a long life to the heating element without the use of ex
pensive alloys ; (3) the air-tight casing, consisting of two parts, the lower one 
being an oil-filled groove into which the top part fits without any other means 
of making it gas-tight. For filling the furnace the cap-like top is raised 
vertically. In use when annealing at 800°-1100" C. this outer casing does 
not exceed 120"-1150" C. in temp. Air-tight obserrntion windows, thermo
couple, and electrical kacls, &c., are welded into the casing as required. 
A water-cooling tube is provided in the oil seal to prevent vaporization of the 
oil, and the same stream of water is used to cool the electrical connections. 
The consumption of cooling water is thus small. On commencing to heat 
up a charge the air in the furnace is removed by introducing C02 from the 
bottom ; this carbon dioxide is in turn replacc>d by coal-gas introduced from 
the top, the procedure being rc>peated at the conclusion of the heat to avoid 
danger of explosions. Such furnaces ma~- operate ·without a protecting gas 
if a vacuum pump be employed; this would only use about half a horse-power. 
Heating curves are reproduced for one of these furnaces empty and charged 
with 1500 kg. and 2680 kg. of iron. The dimensions of the standard types 
and percentage efficiencies achieved under gin'n conditions by such Hern.~us 
type bright annealing furnaces are given. togf'ther with cc>rtain theoretical 
computations.-T. H. T. 

The Use of Electric Furnaces in Heat-Treatment. A. E. \Yhite (Amer. 
Electrochem. Soc. (Adnrncc> Copy), 1924, Od., :wt -1Hi).--The y;1rious types 



Furnaces a1ld Fuels 549 

of heat-treating furnaces are compared. Examples of performance using 
various fuels, as well as costs of operation, are given. )lost of the figures 
were obtained under actual operating conditions. From the data so obtained 
the author is enabled to formulate recommendations for furnace design. 
The dimensions, heat difference, distribution of heating elements, insulation, 
heat circulation, accuracy of temp. control, resistorE, and various furnace 
types are among the factors carefully considered. From all these stand
points, as well as from others, the electric heat-treating furnace is found to be 
ad,·antageous. In comprehensive appendices are given definitions, a table 
sho-wing heating values for iron at different temps., and heat-treatment data 
from a number of actual plant runs. A very complete classified bibliography 
is also appended. 

Electrically Heated Muffle Furnaces. Anon. (A.E.G. 11Iitteilungen, 1923, 
19, 255-256).-A new design of electrically heated muffle furnace for use 
up to 1000" C. is described. A transformer is built as an integral part of the 
apparatus, and temp. control is by voltage regulation on the primary. 

-C.J.S. 
Intrinsic Value of Heat Sources versus the Fluctuating Economic 

Value o~ the B.th.u. E. F. Collins ('l'rans. Amer. Soc. Steel Treating, 1925, 
7, 82-100).-This paper aims at pointing out that there is little of value in 
knowing the relative British thermal unit costs for a heat source unless all 
conditions surrounding the use of the heat source are also known. It is 
impossible to select that heat source giving the greatest "over-all" economy 
unless all conditions of its utilization enter in at their true intrinsic value for 
the specific process in hand. "\Ye can only to a very limited extent at the 
present time standardize furnaces and fuels or heat sources without grave 
danger of anchoring against further progress in the science of heat-treating. 
The metallurgist and the " man at the fire " or operator must co-operate 
with the engineer and make intelligent use of the equipment furnished to give 
lowest" over-all "cost with the heat source selected, whatever it may be. .Not 
only the furnace but all auxiliary equipment for carrying out heat-treating 
processes should be laid out to take advantage of any particular and inherent 
advantages which may come to the therma.l process due to the use of any 
particular heat source. Some examples are given showing by areas of 
triangles, which represent heat energy value, how the intrinsic value of the 
B.th.u. fluctuates from one value to another due to different conditions of 
utilization, &c., and the conclusion is drawn that the highest "over-all" 
economy in heat-treating processes frequently demands electric heat with its 
intrinsic characteristics, such as "form value," heat and temp. control, &c., 
rather than fuel heat with its lower B.th.u. cost. 
. Selection of Fuels for the Heat-Treatment of Metal. J. A. Doyle 

(Trans. Anter. Soc. Steel Treating, 1925, 7, 101-106).-In the selection of fuel, 
the first considerations should be the quality and cost of the finished product 
and the comfort of the operatives. These results are determined by a suitable 
combination of the fuel, the equipment, and the operating methods. Com
parisons between fuels, as such, are misleading 'iVithout consideration of the 
furnace and the method of operation, because the cost of fuel is determined 
by the quantity consumed and not by the price alone. Each form of fuel or 
electricity and furnace has its sphere of usefulness as well as its limitations. 
All comparisons of fuels should be based on consideration of the results desired 
under specific conditions and with equipment properly adapted to each. 

A New System of Burning Gas or Fuel Oil for Industrial Purposes. 
Anon. (Oil En<J. and .Finance, 1923, 3, 53-56; En<J. lnde.r, 1923, 479).-The 



550 Abstracts of Papers 

system is based on the subdividing of the gaseous flow and mixture of the gas 
and air in the burner itself. 

Relations of Thermal Quality to Value of Fuel Gases. C. F. Carrier 
(Chem. J.lfet. Eng., 1924, 31, 656-657).-The question is discussed as to whether 
the actual relative values of commercial fuel gases differing in heating value 
per unit volume can be correctly measured by simple proportion, directly to 
the B.th.u. per cu. ft. or not. The question is answered by examining the 
relative ability of the various gases to do work. From a knowledge of the 
thermal properties of fuel gases, quantitatively expressed, it is concluded that 
the percentage of heat lost in a given operation is directly related to the relative 
volume of combustion gases derived from the liberation of equal amounts of 
heat, expressed in B.th.u. Carbon monoxide is the most effective heating 
gas per B.th.u. that is commercially obtainable. The effect of dilution with 
nitrogen becomes increasingly serious as the temp. of the operation rises. 
but with a nitrogen-carbon monoxide ratio of 2: 1 the heat effectiveness per 
B.th.u. is very little reduced when the waste gases escape at 400° F. It is 
concluded that the B.th.u. standard is an equitable basis for determining gas 
value. When heat is developed with reasonably efficient appliances, the 
value per B.th.u. is practically independent of the kind of combustible gas, 
the proportions of the mixture, and the working temp.-F. J. 

Efficient Use of Liquid Fuel. H. A. Anderson (Foundry, 1924, 52, 29-30). 
-An oil-burner should complete the combustion of the fuel and leave the fur
nace to conserve and distribute the heat developed. Burners are classified as 
follows: (1) High-pressure (air or steam, 50to125 lb. per sq. in.); (2) medium
pressure (air, 1 to 15 lb. per sq. in.); (3) low-pressure (air, 6 to 14 oz.); (4) 
high-low pressure (high-pressure air for atomizing, low-pressure air for 
combustion). The types of furnace in general use are (1) under-fired, (2) 
over-fired checkered arch, (3) side trench-fired. The principal features 
of these types are discussed, as also the use of insulating brick and the main
tenance of the oil in a clean and fluid condition, e.g. by means of steam. 

-F.J. 
The Correct and Incorrect Use of Fuel Oil. H. A. Anderson (Railway 

Me':-h. Eng., 1924, 98, 169-174).-It is pointed out that many burners for 
fuel oil are exceedingly wasteful. A good burner should be able to burn the 
fuel completely without being applied to a furnace. It should not only 
atomize the fuel, it should gasify it, mix it with air, and completely burn it. 
Various types of burners are considered, together with the types of furnaces 
most suited to each. It is concluded that the combustion type burner used 
in conjunction with a well-designed, over-fired, open-chamber furnace gives 
the best results. For feeding the oil to the burners, a circulating system 
using a rotary or reciprocating pump is recommended.-J. C. C. 

Storage and Handling of Fuel Oil in Industrial Plants. C. G. Sheffield 
and H. H. Fleming (Glass Industry, 1924, 5, 226-228).-Reprinted, with 
minor omissions, from Mech. Eng., Dec. 1924.-J. C. C. 

The Scarab-Coen Oil•Burning System. Anon. (Oil Eng. and Finance, 
1923, 4, 212-214; Eng. Index, 1923, 479).-A system of mechanical oil 
burning which operates under low pressure. Details of design, &c., are given. 

Economic Prospects of the Utilization of Peat. J. Steinart (Z. angew. 
Chem., 1925, 38, 61-67).-Suggestions are made for the more economical 
working of peat into products suitable for use in metallurgical and industrial 
processes. By a suitable briquetting process, blocks of peat containing 50o/0 

of water and having a calorific power of over 5000 cal. per kg. may be cheaply 
obtained. Carbonization of these at 500° C. in a kiln internally heated by 
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inert gases yields about 20% of coke having a calorific value of about 7000 cal. 
per kg. At lOOOc C. the coke contains 70-80% carbon and has a calorific 
value up to 7500 cal. per kg.; it is highly combustible and, having a low ash 
content, may be used in smelting or in gas-producers.-A. R. P. 

Producer-Gas from Hogged Mill Waste. Henry Kreitzer Benson, 
Thomas Gordon Thomson, and George Samuel 'Vilson (Bulletin Univ. 
Washington Eng. Experiment Station, "The Chemical Utilization of 'Vood 
in \Vashington," 1923, 19, 131-140).-As a result of tests made on an up
draught suction gas-producer, using fir mill waste as a fuel, it was found 
that the producer efficiency was 70-SOo/0 and the best moisture content was 
30%. An updraught producer will operate satisfactorily on mill waste of 
widely varying moisture content, but waste tar must be collected. A brief 
account of the performance of a number of plants actually operating in 
America on this fuel is given.-J. C. C. 

Generating Power from Waste. H. S. Bastian (Elect. World, 1922, 79, 
373-375).-Sawmill refuse is used as fuel in power-generating stations. 

-C.J.S. 
Waste-Heat and Gas-Fired Boilers. James ,V. Reber (Gas World, 1925, 

82, 184-189).-A paper read before the Midland Junior Gas Association. 
Conditions determining the efficiency of operation of waste-heat and gas-fired 
boilers are briefly referred to. The over-all thermal efficiency of a producer
gas plant used in conjunction with a carbonizing plant was increased from 
23 · 4% to 49 · 8% by the installation of a waste-heat boiler. The thermal 
efficiency of a steam-boiler fired with gas of calorific value 419 B.th.u. per cu. ft. 
and capable of evaporating from 1200 to 1300 lb. of waste per hr. was found 
to be about 87%.-J. S. G. T. 

Fuel Problems of the Future. (Sir) George Beilby (Sci. Australian, 1921, 
27, 189-190).-An abstract of the "James :Forest" lecture delivered before 
the Institution of Civil Engineers, June 28, 1921. (See this J., 1922, 28, 
856-857.)-J. c. c. 

Tentative Definitions of Terms Relating to Coal (D142-24T). Anon. 
(Amer. Soc. Test. Mat. Tentatfre Standards, 1924, 423-424). 

Classification of Coal that will Enable the Buyer to Know what Kind of 
Coal He is Getting. G. H. Ashley (Coal Age, 1924, 25, 167-171 ; 0. Abs., 
1924, 18, 2592-2593).-This classification is based upon the% of fixed carbon 
determined by a '"standard analysis," whereby the values are recalculated 

·------ - ------·-------------------- --· --- - - --- ---- ---------- ------ - --
I Fixed I 

Dcscriµthe Xamcs. Short Name. Code f':1rbo11 - i \' oLL- Fixed c\.;:h. 
Fuel 

Name. Hange. 
\\ ater._ tile. Cnrbou. Hatio. 

--

Anthracite Anthracite coal 88 83 3 2 88 7 12+ 
Semi-anthracite Semi-anthracite coal 82 80-82 3 7 7i 7 12-8 
Semi- bituminous . Loervol coal Ti i-1-79 3 13 iO 7 8-5 
Low-volatile Lovol coal iO 65-i3 3 20 iO 7 5-3 
:\Iedium-volatile :\Iiclvol coal 63 li0-66 3 ')-_, 63 7 ! 3-2 
High-volatile gas 

2-coal Hivol coal 56 5:3-59 3 3-1 56 7 
High-volatile Hien-ol coal -19 -16-52 li 38 -19 7 2-
High-volatile sub-

2-bituminous :\Ioistvol coal42 39--15 15 36 42 7 
Sub-bituminous Himoist coal 35 32-38 25 33 35 7 2-
Lignite Lignite coal28 25-31 40 25 28 7 ' 2-
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to a hypothetical i°/o ash and the moisture is determined by drying at 68c F. 
and a pressure of 15 mm. mercury. The table on p. 551 gives the designa
tions of the various classes. 

Purchase of Coal under Specification of Calorific Value. D. L. l\Iekeel 
(Fuel Econ. Rev., 1921, 1, (2), 28-30).-A brief account of the scheme of fuel 
purchase adopted by the American Government.-J. C. C. 

Coal Purchase. Anon. (Fuel Econ. Rev., 1923, 3, (3), 16-19).-An account 
is given of the experiences of a member firm of the Engineers and Fuel Buyers 
of Manchester in purchasing coal on a calorific value basis, together with an 
example of the type of contract employed.-J. C. C. 

The Control of Power Production. Selecting and Storing the Right Coal. 
Charles L. Hubbard (Factory, 1924, 33, 805-808, 858-864).-A general 
account is first given of the chief properties of various classes of coal. The 
factors which influence the choice of a coal are then considered, and various 
methods of storing coal are described and illustrated. The precautions to 
be observed when storing coal in bulk are outlined, and the need for keeping a 
regular watch on the temperature of coal piles is emphasized.-J. C. C. 

The Storage of Bituminous Coal. \V. Seymour (Eng. J., 1924, 7, 183-185). 
-The losses due to oxidation which occur when coal is stored are considered, 
together with some of the proposed remedies. It is concluded that the ideal 
system is to stock the coal under water, but that the most generally applicable 
method is to screen the coal and stock the lump and the fine separately. 

-J.C.C. 
Ford to Burn Coal Twice at Walkerville Plant. V. Z. Caracristi (Pou:er 

House, 1924, 17, (1), 22-25).-An account of the low-temp. carbonization 
plant designed by the writer and erected at the new Ford factory at Walker
ville. The coal is carried on a convevor over the surface of molten lead, and in 
this way local overheating is prevei:{ted, the process is made continuous, and 
a uniform product is obtained. Two drawings of the plant are given, and it 
is stated that from I! ton of 36°/o volatile coal, costing $3 per ton, 1 ton of 
low-temp. coke can be obtained, the cost of this coke being $4·46 per ton. 
The other products are: 9300 cu. ft. of gas costing 7! c. per 1000 cu. ft., 
33 gals. of heavy oil costing It c. per gal., 26 lb. of ammonium sulphate costing 
2 c. per lb., and 7 gals. of light oil costing 7 ·3 c. per gal. At Walkervillc the 
coke is to be pulverized and burnt under boilers. A table showing the esti
mated fuel reserves of the world, and the amount of gasoline and fuel oil 
substitutes and ammonium sulphate that could be derind from them by low
temp. distillation, is given. FurthC'r details of the plant, with photographs, 
are given in an article by Arthur Murphy entitled '"Building a Car a l\Iinutc 
at Ford City," Power House, 1924, 17, (11), 29-36.-J. C. C. 

Low - Temperature Coal Carbonization and its Prospective Industrial 
Development. Horace C. Porter (J. Franklin Inst., 1925, 199, 381-395).
The various methods. both commercial and experimC'ntal, of carbonization 
are discussed. The high-temp. method, giving a hard coke, a relatively high 
yield of gas, and a degraded tar, has so far been the usual practice in America. 
Low-temp. carbonization gives less gas. a quicker burning coke suitable for 
household use, and a large yield of lighter oils. It is shown that the latter 
method is unlikely to compete commerciall~· until a higher priced market for 
the coke and oils exists, or until the yield of gas is increasC'd. The coke 
contains 10~~ of volatile matter with a rnlue of O· 3 c. per lb., whereas if 
this were driven out as gas its value might qe l · 0 c. per lb. The various 
processes which have been devised to accomplish this are discussed. The 
ideal put forward is a combination of the two methods, an initial low-temp. 
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carbonization grvmg hydrocarbons without cracking, followed by a high
temp. treatment to harden and devolatilize. Several processes arc in opera
tion using the screw conveyor principle in which the coal is carried slowly 
to hotter zones of the furnace, and volatile products withdrawn through th~ 
cold end. The Piron-Caracristi process employs a metal plate conveyor 
supported on a molten lead bath which transmits the heat., a coal layer only 
half an inch thick being used. The fine char is intended for blowing under 
boilers. The Carbo-coal process uses three stages, carbonizing at low temp., 
briquetting, and hardening in high-temp. retorts. None of these methods is 
yet. fully commercial.-C. J. S. 

Experiments with Colloidal Oil (Bituloid) as a Medium for Laying Coal 
Dust. Henry Briggs (Proc. S. Wales Inst. Eng., 1924, 40, 233-255).
Experiments have been carried out to determine the effect of spraying 
surfaces exposed to coal dust with a 10% aqueous solution of "Bituloid," 
which is an emulsion consisting of 15-20% of Mexican bitumen, 30-35% of 
green tar oil, 1-2% oleic acid and caustic soda, and 48-49% water. The 
substance forms a slightly sticky layer to which the coal dust clings, and, as 
further coal dust is deposited, the bituloid oozes to the surface, which is thus 
kept in a sticky condition. The coal dust thus bound is not disturbed. by the 
ordinary causes of dust explosion, even when the bituloid has dried up. The 
material is applied bymeans of a spray, and the dressings have to be repeated 
at intervals, the length of which depends on the temp., humidity, velocity of 
air currents, &c. The use of this method enables the quantity of coal dust in 
the air to be greatly reduced and also reduces the danger of dust explosions, 
but it is as yet uncertain if it will prove suitable with air of high drying 
power.-W. H.-R. 

Tentative Method of Test for Fineness of Powdered Coal (D197-24T). 
Anon. (Amer. Soc. Test. Mat. Tentative Standards, 1924, 415-419). 

What Pulverized Brown Coal Means to Victoria. R. N. Buell (Sci. 
Australian, 1921, 27, 78-80).-The use of powdered coal in Australia is 
ndvocated.-J. C. C. 

The Installation of Pulverized Coal Heating at the Ougree Marihaye 
Works. Anon. (Chaleu.r et Ind., 1923, 4, 327-331; J. Iron Steel Inst., 1923, 
108, 392-393).-An illustrated description of the Quigley system of burning 
pulverized fuel, as installed in these works. It is the largest plant hitherto 
laid down in Europe, and the output is 30 tons of pulverized coal per hr. The 
coal is distributed about the works in a system of pipes, and is blown through 
the system by a Worthington compressor pump. It is used. under boilers and 
for the direct firing of mill and ingot furnaces. Details are given of the power 
requirements of the plant, of the composition of the coal, and of the general 
conditions under which firing is carried out. 

New Apparatus for, and Experiments on, Firing with Coal Dust. F. 
Schulte (GlUckauf, 1923, 59, 205-208, 240-247).-A description is given of 
the \Yalther-Farner and Babcock-\Vilcox pulverizing mills for reducing coal 
to a sufficient degree of fineness for use in firing boilers. Both mills are built 
on a similar principle ; the coal is knocked by sets of radial blades against 
the sides of the mill and the resulting dust is withdrawn by suction from a 
central exhaust pipe and carried by suitable conveyors to the storage bins. 
Several types of mixing chambers for obtaining a uniform dust-air mixture are 
described, and a thermal balance sheet of a boiler fired with coal dust is given. 

-A.R.P. 
Some Advantages of the Lopulco System of Pulverized Fuel Firing. 

Anon. (Jletropolitan- rickers Ga::., 1924, 8, 84-88).-.From notes supplied by 
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Messrs. Vickers, Ltd. The Lopulco pulverized fuel plant is fully described 
and illustrated. The coal is first dried and pulverized and then transferred 
to a feeder at the top of the furnace, from which it is conveyed by a screw con
veyor at the end of which a stream of air is admitted. The burner points 
vertically downwards into the combustion chamber, and secondary air is 
admitted through holes in the sides. At the bottom of the chamber is a screen 
of water-cooled pipes which cool the ash so that the latter falls as a fine powder 
and not as a semi-liquid slag.-vV. H.-R. 

Powdered Coal as Industrial Fuel. J. S. Atkinson (Fuel Econ. Rev., 
1921, 1, (3), 23-27).-Examples are given of the use of powdered coal on the 
unit system for the firing of metallurgical furnaces.--J. C. C. 

Heating with Powdered Coal. P. Frion (Chaleur et Ind., 1921, 2, 278-281, 
350-356, 433-439).-A report of the Commission on the Better Utilization 
of Fuels. The various methods of preparing powdered coal are described, and 
the question of establishing central pulverizing stations for the supply of 
powdered coal to consumers is discussed. The advantages and disadvantages 
of powdered coal are examined in great detail, and an account is given of the 
applications to which the fuel has been put in industry.-J. C. C. 

Explosive Tendencies of Pulverized Coal. Hartland Seymour (Chem. 
Age (Lond.), 1923, 9, 82-84).-The danger of explosion in handling pulverized 
coal is greatest during and after drying. If the temp. rises too high 
(above 150°-173° F., according to the coal) ignition is almost certain to take 
place, and the flame rapidly travels towards the discharge end of the dryer, 
where, if there is a quantity of dust suspended in the air, an explosion is likely 
to take place. All the elevator system and conveyor belts should be enclosed 
in dust-tight cases provided with vents opening direct to the open air away 
from windows and doors, and all ledges, floors, and walls in the sheds should be 
kept clean, any necessary sweeping being preceded by thorough wetting of the 
parts to be swept. Should the temp. of a store of powdered coal rise to nearly 
150° F., it should immediately be removed to the open air, or spontaneous 
ignition will ensue.-A. R. P. 

The Apparatus Employed for the Preparation and Combustion of Powdered 
Coal. -- Orengo (Bull. Soc. ind. Nord France, 1921, 48, 235-246).
A review of the principal types of apparatus for drying and pulverizing the 
fuel, distributing it to the furnaces, and feeding it to the burners.--J. C. C. 

What Constitutes Good Foundry Coke. H. vV. Anderson (Foundry, 1924, 
52, 717).-Analyses of different qualities of coke are compared and discussed, 
together with the requisite properties of good foundry coke.-F. J. 

Manufacture of Oven Coke. E. W. Smith and F. S. Townend (Gas 
World (Coking Section), 1925, 82, 19-23).-A paper read before the Midland 
Institute of l\fining Engineers. Desiderata in the structure and general 
characteristics of coke for foundry and other uses are briefly referred to. A 
coke of lower apparent sp. gr. is probably more combustible than one of 
higher apparent sp. gr. Thickness and character of cell walls of coke are 
susceptible to modification during coking. The authors advocate the produc
tion of coke by the treatment of coal at high temperature in narrow silica ovens. 
The effects produced by stamping, pulverizing, and blending coals for coke 
products are referred to.--J. S. G. T. 

Physical Properties and Combustibility of Coke in Relation to its Produc
tion and Use. A. C. Fieldner (Trans. Amer. Inst. Chem. Eng., 1923, 15, II., 
11-31).-A description of the hardness, sp. gr., and combustibility of various 
types of coke and the suitability of the various types to special objects. There 
is an account of blast-furnace investigation of the combustibility included. 

-J.F.S. 
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Pertaining to Foundry Coke. H. ,V. Anderson (Iron Age, 1924, 114, 624). 
-Mostly relating to iron cupola practice but having a direct bearing on non· 
ferrous casting. For general work A. recommends a coke having constituents 
with less than the following max. values: moisture 3%, volatile matter l · 15%, 
ash 10·0%, sulphur 0·85%. The shatter test should give a value over 65%. 
Coke is not wholly blamed for foundry failures, and special attention is drawn 
to careless moulding, incorrect gating, core shifts, poor ramming, &c., as being 
more likely causes of much of the trouble experienced. Hard coke containing 
90% carbon is excellent for foundry work, and coke with less than 73% carbon 
is not advised.-W. A. C. N. 

Tentative Definitions of Terms Relating to Coke (D121~24T). Anon. 
(Amer. Soc. Test. 1l1at. Tentative Standards, 1924, 420-422). 

Formulre for the Calculation of the Volumes of Air and Combustion 
Products and for the Verification of the Composition of the Gases Arising from 
the Combustion or Gasification of Fuels. Gustav Neumann (Chaleur et Ind., 
1922, 3, 1458-1463).-A translation of an article appearing in Stahl u. Eisen, 
December 15, 1921.-J. C. C. 

The Analysis of Industrial Flue Gases. E. Montrichard (Rev. gen. Elect., 
1924, 16, 743-748).-A review.-C. J. S. 

The X-Ray Analysis of Coal, with Scientific and Technical Applications. 
C. Norman Kemp (Trans. N. of Eng. Inst. _Min. Mech. Eng., 1924, 74, 54-78). 
-Earlier work on the X-ray analysis of coal is reviewed, and an account is 
given of the possibilities of using X-rays for selecting the most suitable fuel 
for a given purpose from a number of samples by visual examination; for con
trolling the operation of coal washing ; for studying the distribution of ash 
in coals; for determining the ash-content of coals by radio-densimetric 
measurements. Two notes by Henry Briggs on the use of X-rays in the study 
of coal ashes and on the washing of intergrown coal are included in the paper, 
which is illustrated by a number of excellent radiographs.---J. C. C. 

The Testing of Coal. Frank Dawson (Eng. Rev., 1924, 37, 355-358).
The method of making a proximate analysis and determination of calorific 
value of coal is described.-C. J. S. 

Suggestions on Coal Analysis. N. H. Snyder (Railway Rev., 1924, 74, 
153-154).-U.S. Bur. Mines, Tech. Paper No. 344.-J. C. C. 

Estimation of the Carbon Content of Fuels, Organic Matters, Refractories, 
Alloys, &c. E. Goutal (Chaleur et Ind., 1924, 5, 409~412).-A description of 
a special bomb. (This J., 1924, 31, 566.)---J. C. C. 

Estimation of Nitrogen in Fuels. G. Lambris (Brennstoff-Chemie, 1925, 6, 
1-6).-A modification of Dumas' method for the estimation of nitrogen in coal 
is described in which the coal is burnt in a current of oxygen generated from 
hydrogen peroxide, the excess oxygen is absorbed by passing the gases over 
heated copper powder, the carbon dioxide is absorbed in caustic soda, and 
the nitrogen measured in a nitrometer, after purification in the usual way. 

-A.R.P. 
Rapid Estimation of Sulphur in Coal. H. Bahr and ,V. von der Heide 

(Z. angew. Chem., 1924, 37, 848-851).-A mixture of 1 part of the powdered 
coal, 0· 6 part of granulated aluminium, and 6 parts of barium peroxide is 
briquetted and ignited in a closed silica or porcelain crucible. The melt con
taining all the sulphur as barium sulphide is treated with 12% hydrochloric 
acid in a flask connected to a cadmium acetate tube, and the hydrogen 
sulphide generated is swept into the absorption apparatus by means of a 
current of carbon dioxide. Finally, the cadmium sulphide produced is titrated 
with iodine in the usual way. The method gives almost as good results as 
that of Eschka, but is not available for the analysis of coke.-A. R. P. 
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Estimation of. Sulphur in Lignite. F. Bauriedel (Chem.-Zeit., 1924, 48, 
122).-Comparative tests on a number of methods for estimating the sulphur 
content of lignites show that Eschka's method gives the most reliable results 
even when more than 2% S is present in the sample.-A. R. P. 

Micro-Combustion Bomb and Micro-Calorimeter. W. A. Roth, H. 
Ginsberg, and R. Lasse (Z. Elektrochem., 1924, 30, 417-420).-Two recent 
types of apparatus useful for the determination of calorific values when only 
small quantities of material are available are described, and a third form, 
designed by the authors, is illustrated and the details given at greater length. 
The interior of the bomb is coated with silver bromide, and the water equivalent 
is about one-fifth of that of the normal size of bomb. Extreme precautions are 
taken by the introduction of insulating materials to reduce the heat losses 
by conduction and radiation to a minimum. A :Micro-Beckmann thermometer 
is used for measuring the rise in temperature.-\V. A. C. N. 

Micro-Combustion Bomb and Micro-Calorimeter. vV. A. Roth and 
R. Lasse (Z. Elektro(',hem., 1924, 30, 607-609).-Improvements in the ther
mometer used with this calorimeter are discussed (see abstract above). 
Re-determinations of the water equivalent have been undert.aken and examina
tions of the interior of the bomb have been made in order to determine that 
the whole of a normal amount of organic material had been decomposed. It 
was found that satisfactory combustion had occurred.-W. A. C. N. 
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XVI.-REFRACTORIES AND FURNACE 
l\fATERIALS. 

For keys to abbreviations used, see pp. 28iJ and 2!l3. 

On Some Interesting Properties of Refractories. B. Bogitch (Rev. Uniu. 
Mines, 1923, [vi.], 17, 65-80).-Good silica bricks should have a min. 
silica content of 96% and a max. of 2% of lime, 1% of alumina, and 0·5% 
of ferric oxide, and should melt above 1700° C. Firebricks should contain 
at least 30% of alumina; the m.p. of the best fireclay bricks is nearly as high 
as that of silica bricks. A good magnesia brick should contain about 93-94% 
MgO as a min. with a max. of 4% of lime and 3% of silica and less than 
1 % of alumina and iron oxide. The crushing strength of magnesia bricks 
decreases rapidly with rise of temp. to 1500°, whilst that of bauxite, kaolin, 
and carborundum bricks falls only slightly up to 1000° C.; thence much more 
rapidly. Bauxite and kaolin bricks usually have the highest crushing 
strength of any refractory bricks at 1000° C. Magnesite, chromite, fireclay, 
and bauxite bricks expand more or less regularly with rise of temp., magnesite 
having the largest and bauxite the smallest coefficient of expansion. Silica 
bricks behave anomalously: there is a relatively.rapid and somewhat irregular 
expansion up to 600° C., then a slower and more regular expansion up to 
1000° C., followed by a contraction at higher temps.-A. R. P. 

The Classification of Refractory Products. V. Bodin (Oeramique, 1925, 
27, 1-8).-An investigation into the classification of refractory materials 
having regard to chem. composition, fusion temp., iron content, linear varia
tion after heating to 1400° C. for 3 hrs., 1500° C. for 3 hrs., 1600° C. for 2 hrs., 
the porosity, and the regularity of the dimensions. The article is illustrated, 
showing some of the plant and apparatus used in the research.-W. A. C. N. 

Refractory Products. I. J. M. Teunissen (Het Gas, 1923, 43, 276-282, 
323-327, 351-355; 0. Abs., 1924, 18, 2412).-A review on the material for 
moulding firebricks, their methods of preparation, and their application in 
industry. 

On the Thermal Properties of Refractories at High Temperatures. 
Yoshiaki Tadokoro (Rep. Res. Lab. Imp. Iron Works (Japan), 1922, No. 2; 
Trans. Oeram. Soc., 1923, 22, 114A.).-Chapters deal with (1) Refractory 
materials. Descriptions of their important properties are given. (2) Classi
fication. Raw materials, proportions, and methods of manufacturing various 
firebricks at the brick plant of the Imperial Iron ·works in Yawata are 
described. (3) Properties required in refractory materials and their measure
ment at high temps. (4) Apparatus for measuring coeff. of expansion and 
its manipulation. (5) Results of experiments. (6) Technical position of 
refractories. A short discussion is given on the subject. 

Properties of Refractories under Load at High Temperatures. E. L. 
Dupuy (Oerami'que, 1922, 25, 308-310; 0. Abs., 1923, 17, 192).-The strength 
at high temps. was measured by means of impact, by increasing the load from 
zero at a rate of 150 kg. per minute, and by means of a static load. The effect 
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of firing temps. on a clay under load was also studied. It was found that the 
clay had max. strength at 1000° when fired to 1350° previous to testing, and 
at 1150° when fired to 1500° before testing. The clay contained Al20 3 20·0, 
Si02 (free) 45·8, Si02 (combined) 26·9, Fe20 3 2· l, K 20 0·51, Na20 0· 11, 
and ign. loss 6 · 95%. The results of the tests with different loading methods 
indicate that the values obtained by impact and by increasing the load from 
zero are about the same, and that these values are about 4! times those 
obtained with a static load. 

Refractories for High Temperatures, Especially for Electric Furnaces. 
D. W. Berlin and J. Harden (Jernk. Ann., 1922, 186-187).-A mixture of: 

Per cent. 

Fused magnesite crushed to 0·5 mm. 75 
Chromium ore crushed to 0 · 5 mm. . 20 
Magnesia alba 5 

has proved to be an excellent refractory, especially in electric furnaces used 
for the melting of metals. This refractory does not bring any carbon or 
other foreign matters into the bath. Definite conclusions cannot as yet be 
drawn as to its shrinkage and freedom from cracking on cooling.-0. F. 

The Hardness of Refractories at High Temperatures. E. Rengade and 
E. Desvignes (Ceramique, 1922, 25, 33-37; G. Abs., 1922, 16, 1644). Cf. 
Gompf. rend., 1921, 173, 134-137.-The hardness of various Si02-Al20 3 

refractories was tested by heating small cubes to high temps. in a carbon 
resistance furnace and forcing a cone-shaped graphite rod into the test-piece 
under a load of 10 kg. The graphite cylinder is 50-60 mm. in diam. with a 
90° cone at one end. The load is applied for 10 minutes and the impression 
thus made is measured. The chem. analyses are as follows : 

Loss on ignition 
SiO. 
Al/)3 
Cao 
MgO 
K 20 
Na20 
Fe20 3 
TiO. 

\ Fusfon temp. 

1. 2. 

0·20 
70·90 
23·60 
0·35 
0· 15 
1·30 

0·15 
85·20 
11·30 
0·20 
0· 14 
0·91 

2·03 1·27 
l · 52 i l · 10 

I 1670° 1680° 

3. 

0·20 
80·80 
14·72 
0·45 
... 
1·90 
... 

I 
1·44 
0·09 

1690° 
' 

4. I 5. 6. 7. 
-·-

I 

0·54. 0·40 0·20 ()·25 
72. 70 i 71 . 60 70·62 57·80 
20·00 21 ·00 25·80 37·50 
0·20 1·15 0·80 0·60 
0·30 0·20 . .. 0·33 
1·00 0· 18 tr. tr. 
0·45 0· 18 tr. tr . 
4·38 4·29 1·98 3·73 
0·88 l ·28 0·88 

15;'50° 1630° 1690° 

·---· 

The order of hardness at high temps. is 8, 6, 9, 7, 5, 2, l, 4, and 3. 

8. 9. 

0·25 0·22 
67·20 26·80 
29·07 61·70 
0·90 1·30 
0· 18 0·07 

2·34 6·66 
3·44 

1730° 

Testing of Firebricks under Pressure at High Temperatures. E. Sieurin 
and Fredr. Carlsson (Teknisk Tidskrift, 1922, 143-146).-To discover the 
effect of various foreign matters on the refractoriness of chamot bricks the 
authors have measured the temp. at which the bricks began to soften, when the 
pressure on the bricks was 2 kg. per sq. mm. for a period of 2 hrs. The heating 
was by an electric resistance furnace. The investigations showed, what is 
already known through practical experience, that Fe20 3 , CaO, and l\IgO lower 
the softening temp. of the bricks. Even rather small percentages of those 
materials have a very considerable influence. A minimum of pressure stress 
was obtained at 60-70% of silica. The chamot bricks began to soften below 
1300° C. For higher temps. silica bricks may be used with about 95% silica 
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and a softening temp. about 1650° C.-in special cases mixed with alumina. 
Carborundum bricks have a, softening temp. about 1800° C. The grain-size 
had an evident influence. A coarse-grained brick was always found to 
have a lower softening temp. than a more fine-grained brick of the same 
mixture.-0. F. 

A Refractory-under-Load Testing Machine. H. Hecht (Tonind.-Zeit., 
1924, 48, 109; Trans. Ceram. Soc., 1924, 23, 47A.).-A new machine, differing 
entirely from those hitherto employed for the purpose, has been devised, with 
the main object of eliminating all possibility of any change taking place in the 
load applied and in the frictional element during the test. Consequently, the 
principle of the balance, and all similar constructions, was ruled out from 
the start. The new machine, which is described by the aid of a sketch, has 
a crane-like appearance. It is so constructed that the load applied can be 
adjusted exactly to the conditions of the test; the load is applied vertically 
from above and can be maintained absolutely constant throughout the test, 
independent of any expansion due to the heating of the apparatus or of any 
part thereof. For each test it is possible to determine not only the exact 
load to be applied, but also to restrict the collapse of the test-piece to any 
desired extent, so that complete destruction of the sample can be avoided. 
The whole apparatus can be swung round, crane fashion, on a central support, 
so that if, in works practice, a large number of tests has to be made daily, 
it is only necessary to arrange a number of electric furnaces within the 
operating circle of the machine. The broad principle of the machine is as 
follows: The rod, by which the load is applied, is supported by ropes passing 
over 2 pulleys, and counterbalanced. Preparatory to carrying out a test, this 
rod is centred vertically over the tube of an ordinary electric furnace. To 
apply a given load to the test-piece, the required number of counter-weights 
can be detached mechanically from the plate supporting the rod. 

The Durability of Refractories. W .. J. Rees (J. Roy. Soc. Arts, 1923, 71, 
338-353).-A discussion on the durability of refractories. The conditions on 
which the durability depends are enumerated and discussed. Tables are 
given of the sp. gr., thermal conductivity at 1000°, elect. resistivity, fusion 
point, and average analyses of firebrick, silica brick, magnesite, chrome 
brick, bauxite, zirconia, alundum, and carborundum. The superiority of 
well-burned brick is shown by means of a table of crushing strength of material 
burned at various temps.-J. F. S. 

The Softening Temperature of Firebricks. H. Hursch and l\f. Pulfrich 
(British Clayworker, 1924, 33, 112).-An abstract of an articJe appearing in 
Ton£nd.-Zeit., 1923, 47, 801-806. (See this J., 1924, 31, 572-573.)-J. C. C. 

Thermal Conductivity of Refractory Materials. P. Gilard (Rev. Unit-. 
Mines, 1924, [vii.], 4, 34-50).-After reviewing the work of previous investi
gators and describing the methods used in determining the thermal con
ductivity of refractory materials, the published data for this property are 
reviewed and the following figures given as being the most reliable: 

Fireclay bricks I· 25 cal.-kg. at 1050° C. to l · 81 cal.-kg. at 1300° C. 
Bauxite ,, 1 · 11 ,, ,, ,, ,, 1·19 ,, ,, ,, 
Silica ,, 0 · 71 ,, ,, ,, ,, I· 12 ,, ,, ,, 
:Magnesia ,, 2·08 ,, ,, ,. ,. 2·35 ,, ,, ,, 
Chromite 2 .. n1 
Graphite :: 9 · tlO J through all ranges of temp. 

Kies~lguhr ,, 0 · 64 cal.-kg. at 1050° C. 
Carborundum ,, l · 19 ,, ,, ,, to over 5·00 cltl.-kg. at 1300° C. 

-A.R.P. 
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Determination of Thermal Conductivity of Refractories. }fayo D. Hersey 
and Edward \V. Butzler (J. Wash. Acad. Sci., 1924, 14, 147-151).
The construction and uses of an apparatus to determine the thermal con
ductivity of refractories at high temps. are described. A flat central heater 
is used between two samples under test, and the outer surfaces of the material 
are kept at a temp. about 100° C. lower by two other flat heaters. End 
heaters and guard rings are provided in order that the flow of heat may be as 
nearly perpendicular to the surface as possible. Three thermocouples are 
installed in each brick under test : one at each surface and one in the centre. 
A formula is given to correct for transverse heat leakage and departure from 
a steady state, and its use is discussed. Results of tests made at temps. up 
to 945° C. are tabulated, tests at higher temps. having been already published. 
(This J., 1924, 31, 573.)-J. C. C. 

Electrical Resistivity of Refractories. A. V. Henry (J. Amer. Ceram. 
Soc., 1924, 7, 764-782).-The electrical resistivities of flint, fireclay, kaolin, 
magnesite, sillimanite, silica, diaspore, and Maryland, Italian, and Indian 
tales have been determined at temps. up to 1500°. The tests were made in 
a nitrogen atmosphere by the Wheatstone's bridge method, using 45 v. 
1000-cycle a.c. With the exception of magnesite, the rate of decrease of 
resistivity decreases with an increase in temp. The resistivity of a complex 
ceramic body, especially if it is open and porous, is not constant for a given 
temp. above the temp. at which the most fusible mixture melts. The 
resistivity decreases with an increase in the amount of impurities present. 
In the case of Italian talc the resistivity is not only dependent on the amount 
of impurities, but also on their distribution. The resistivity is independent 
of the applied potential.-J. F. S. 

Slagging Tests of Refractory Materials. P. Gilard (Rev. Univ. jJf ines, 
1923, [vi.], 18, 50-55).-A series of corrosion tests on silica, chromite, mag
nesite, fireclay, and bauxite bricks exposed to the action of basic and of acidic 
slags is described. Chromite and magnesite showed almost complete resist
ance to corrosion by basic slags, but magnesite was rapidly disintegrated by 
silicious slags. Bauxite was somewhat attacked by basic slags, but could be 
used satisfactorily except on the air-slag line. Silica bricks resisted acidic 
slags well, but were rapidly dissolved by basic slags, especially those having a 
high lime content.-A. R. P. 

Tentative Method of Test for Slagging Action of Refractory Materials 
(C17-19T). Anon. (Amer. Soc. Test ... Mat. Tentative Standards, 1924, 205-208). 

Bonding High-Temperature Refractories. R. C. Gosreau (Chem. jJf et. 
Eng., 1924, 31, 696-698).-The use of various bonding materials for grain and 
powder refractories, as applied by the furnace operator either as patching, 
fettling, cements, or monolithic lining material. The binders may be solid, 
liquid, or a mixture of both, and when the mixture of refractory and bond is 
burned, the latter must hold the grains of inert refractory together, whether it 
reacts with them or not. A list of satisfactory binders is given, and the results 
of burning various mixtures of refractories with various binders are tabulated. 

-F.J. 
Fluorine Acts upon Refractories. Frank T. Sisco (Foundry, 1924, 52, 

962).-A short account of the phys. and chem. actions of fluorspar as a con
stituent of a slag in the basic electric furnace.-F. J. 

Analysis of Refractories. C. A. Underwood (J. Amer. Ceram. Soc., 1923, 
6, 1263-1267).-Methocls for use in the analysis of refractories are described, 
including the preparation and solution of the sample and the determination 
of amount of silica, alumina, iron, titanium, lime, magnesia, and the alkalies, 

-J.F.S. 
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A Centrifugal Method of Making Small Pots of Electrically Fused Refractory 
Materials. Fred. S. Tritton (Proc. Roy. Soc., 1925, [A], 107, 287-290).
_.\ method for producing well-shaped pots having a glazed internal surface 
of fused material in magnesia, alumina, zirconia, and tungsten metal is 
described. Fused pure material is crushed and ground to pass a 60-mesh 
sien, and placed in a silica cup cemented into a graphite block which may be 
rotated at various speeds about a vertical axis. A deep central depression 
is made in the refractory by pressing in an aluminium forming-piece. The 
:-ilica cup is rotated at a speed of about 2 revolutions per second and an arc 
is struck between graphite electrodes inserted into the central depression in 
the refractory. The current and speed of rotation are increased until the 
refnwtory melts and the process is continued until sufficient material has been 
melted. The usual time taken to melt the refractory is about 2 minutes, and 
the final speed of rotation is about 8 revolutions per second. Using current 
at 50 v., the energy used to make a pot having a capacity of about 15 c.c. is 
approx. 50 kva. In making pots of alumina or zirconia, the molten refrac
tory must be kept in an oxidizing atmospherc.-J. S. G. T. 

Fuel and Refractory Lining Material. -- Hirsch (Keram. R11r1dschau, 
192:3, 31, 14; C. Abs., 1924, 18, 2588).-The necessity for the testing of 
refractory materials before use is emphasized. Particular reference is made 
to refractory materials for boiler furnaces where the chem. action of slags is 
an important factor. The action of slag on refractory materials was tested 
by placing pulverized slag in a cavity cut out of a block of the refractory 
material and burning the whole at Seger cone 14. The action of the slag 
was seen by cutting through the test-piece. Eight slags of the following 
composition were tested with blocks of the same shale : loss on ignition 0 · 5, 
4·1, 2·6, 2·9, -, O·l, -, 6·:3: 

--·- -------- ---

I 

I 
i Slag. 

I 
Si0 2 • Al 20 8 • Fe20 8• Cao. MgO. 

I I i 
----- -- ---

I I 
! I 

1 47·7 42·9 3·8 4·5 0· l 
2 52·3 I 33·0 4. fl 3·5 1·8 
3 4!l·3 31 · fl (i. 3 6·8 1·5 
4 45·ti :35· 5 :3·0 ti -•I 3·7 
5 10·8 9. (j 25·5 34·6 1·6 
() 46·3 6·2 2G·8 ', lfl·8 I 1·7 
7 17·0 17·2 lf3·fi 40·4 4·6 
8 5·8 12·6 10·0 50·6 ll·2 

- -- ----- - ---------· --------

AJkalies. I so,. 
I 

0·6 
0·3 

I O· l 
l ·2 0. 6 
1·6 1G·4 
0·2 
0·2 3. fl 
3·5 O· l 

s. Cone 
m.p. 

27 
0· l 17 
0·3 14 
0·9 12 

10 
9 

l ·O 12 
11 

The first four, which were coal slags, had only a slight corrosive effect. The 
lignite slags (numbers 5-8) produced corrosion in varying degree, the last 
showing complete solution of the walls of the cavity. \Vith powerful slags 
the most suitable refractory material was chosen by comparison, by testing 
the same slag with blocks of different refractory materials. The densest 
material was the most resistant to attack. The action of a slag rich in 
Fe20 3 and CaO was tried on a shale, (I) unprotected, (2) with a facing of 
corundum, (~~)with SiC, and (4) with a lining of "dynamidon," a product 
with more than 70o/0 A.1 20 3 . The last-named prond most efficient, the slag 
ha\·ing no action. Low d<.'nsity, high Al20 3 content, and high degree of 
refractoriness (not less than :Sq~er cone 28) were shown to be very necessary 
properties. It is also important that the bricks should be uniform and free 

VOL. XXXIII. 2 0 



562 Abstracts of Papers 

from flaws. They should have sharp edges, ability to withstand changes of 
temp., a compression resistance of at least 80 kg. per sq. cm., and an after
shrinkage, when heated to Seger cone 14, of not more than 2o/0 . The cement 
used should also be adapted to the slag and the joints should be made as thin 
as possible. 

Refractory Linings. \V. H. Gaylord, jun. (Oil and Gas .. Yews, 1924, 14, 
(2), 24-28; C. Abs., 1924, 18, 3461).-The use of high-temp. cement in place 
of fireclay in building furnace linings enables the brick to be laid with a very 
thin joint and the wall bonded throughout its entire thickness at atm. temps. 
It is desirable to give the entire inner surface of the brickwork a coating of 
this cement which prevents attack of the brick by flame and hot gases. 
Details of furnace construction and reconstruction and the use of insulating 
brick are discussed. 

Metallurgical Requirements of Refractories for Use in the Aluminium 
Industry. Robert J. Anderson (J. Arner. Cerarn. Soc., 1923, 6, 1C90-10£3).
A discussion of the demands made upon refractories used in the melting of 
aluminium and aluminium alloys. The substances in general use as refrac
tories in the aluminium industry are enumerated, and suggestions with regard 
to the possible use of other refractories are made.-J. F. S. 

Refractories Used in Aluminium Melting. H.obert J. Anderson (Foundry, 
1924, 52, 357-3158).-Abstract of paper read before the American Ceramic 
Society. (See abstract above.)-F. J. 

Pyrometric Tests of Refractory Clays. F. J. A. Dejardin (Rev. Univ. 
Mines, 1924, [vii.], 2, 49-55).-A furnace and method of working are described 
for comparing the refractoriness of clays against standard Seger cones. 

-A. R. P. 
Abrasion of Fireclay Materials. ·walter C. Hancock and ,V. E. King 

(Trans. Ceram. Soc., 1923, 22, 317-322).-From experiments on the abrasion 
of firebrick made from various materials it is shown that fine-grained firebricks 
resist abrasion more than those of coarser grain, and the admixture of grog, 
both as regards size of grain and quantity, decreases resistance to abrasion. 
Abrasion appears to increase at higher temps. and hard firing of the bricks 
tends to decrease abrasion. Increase of abrasion is caused by the addition 
of load to the wearing surfaces.-J. F. 8. 

The Reversible Thermal Expansion of Fireclay and Other Refractory 
Materials. H. S. Houlds,vorth and John \V. Cobb (J. Soc. Glass Tech., 1921, 
5, 16-44).-The reversible thermal expansions up to 1000° C. have been 
determined for a number of fire>clays and fireclay mixtures, ganister, alumina, 
magnesia, and carborundum after these had been fired at various temps. It 
is found that the temp. of calcination has little effect on the regular rever
sible expansion of kaolin, bauxitic fireclay, magnesia brick, carborundum, or 
alumina bound with 10°/o of ball clay. In the case of firecla~·s, however, 
considerable irregularities are displayed after calcination at 980° C. or 1280° C. 
Between 500° C. and 600° C. they expand considerably, and on cooling the 
contraction is larger than the corresponding expansion. After heating to 
1530° C. these peculiarities disappear and a linear expansion is attained. 
An increase in the porosity of a fire~lay (up to 50°/o) is found to be accom
panied by a decrease in the expansion. It is concluded that the thermal 
treatment necessary to induce regular thermal expansion for any particular 
clay can only bP dPtermined by trial.-J. C. C. 

Note on the Influence of Rapid Cooling on the Reversible Expansion of 
Fireclay. H. S. Houldsworth (J. Soc. Glass Tech., 1924, 8, 30-:38).-It is 
found that if fireclay is rapidly cooled after firing, its thermal expansion is 
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lower than it is when slowly cooled. This is probably due to the almost 
complete suppression of the silica-cristobalite or silica-tridymite changes. 

-J.C.C. 
Notes on Firebricks, Fireclays, and Other Refractory Materials. J. 

:'.\Idleekan (Trans. Inst. Eng., Australia, 1921, 1, 380-387).-Deals generally 
with the character, composition, and uses of fireclay, silica, and magnesite, 
with some account of the prospects of developing the refractory industry of 
Australia. 

Tentative Method of Test for Resistance of Fireclay Brick to Spalling 
Action (C38-21T). Anon. (Amer. Soc. Test .. Mat., Tentative Standards, 1924, 
209-210).-Thc object of this test is to determine the resistance of high-duty 
fircclay bricks to spalling action, by subjecting them to repeated rapid temp. 
changes. 

Progress in the Manufacture and Use of Clay Refractories. \V. G. Owen 
(Trans. Amer. Soc. Steel Treat., 1924, 6, 125-137).-Better clay refractories 
are resulting from greater knowledge of materials and improved processes of 
manufacture. Acceptable machine-made bricks are being produced. Bricks 
will soon be classified according to their service requirements. Every brick 
is a first quality brick for the particular service for which it is suitable. The 
life of the bricks greatly depends upon the care exercised in building them into 
furnaces and the quality of the mortar used in laying them up. No one grade 
of brick will give most efficient results in all places. The service encountered 
should determine the characteristics of the brick used. The heat-treater's 
refractory problems should be few at the temps. at which he usually does his 
work. A great number of satisfactory bricks for heat-treating furnaces are 
available throughout the U.S.A. 

The Laboratory Testing of Aluminous Refractories. R. F. Geller (J. Amer. 
Ceram. Soc., 1924, 7, 663-669).-Eight types of high alumina refractories and 
two types of fireclay refractories, which are used technically under conditions 
requiring resistance to the action of lime and cement clinker at high temps., 
have been subjected to the standard and modified tests for high-grade 
refractories. The data are recorded in tables and curves. They show that 
refractories of the aluminous type containing 50o/0 or more alumina will have 
a softening point equal to or exceeding that of the Orton standard pyrometric 
cone 34. They ·will withstand 18 or more quenchings without failure. The 
deformation will not exceed 5% when using a load of 25 lb. per sq. in. and a 
max. temp. of 1450°.-J. Ji'. S. 

Behaviour of Clays, Bauxites, &c., on Heating-II. H. S. Houldsworth 
and John \V. Cobb (Trans. Ceram. Soc., 1923, 22, 344-348).-The changes in 
porosity, density, and refractive index of kaolin with change of temp. have been 
investigated. The porosity of kaolin did not change between the temps. 
100° and 400°, but it increased l · 6% on heating at 450° for 24 hrs. This is the 
temp. at which dehydration of the clay took place. The porosity increased 
another l ·5°/0 on firing at 550°, and it then increased slowly to 1000°, at which 
temp. the porosity was l ·4°/0 greater than at 550°. The true sp. gr. of the 
clay remained unaltered up to 400°, but decrf'ased (2·642 to 2·521) on firing 
at 450°. A further decrease to 2 · 510 occurs at 500°; little further change 
took place up to 600°, but at 650°, 700°, 750°, and 800° small increases in 
density occurred. There was onl~· a small change at 850°, but on heating to 
900° the sp. gr. increased from 2 · 568 to 2 · 608. On heating for 24 hrs. at 950° 
the value increased to 2·688, and there was little further change at 1000°. 
The refractive index of kaolin crystals is not altered by firing at 400°, but at 
450° it decreases from 1·564 to 1·543; at 500° it decreases to 1·518. This 
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value did not change much to 700°, but it increased slightly at 850° and 900°. 
There 'ms no change a.t 950°, and a slight increase at 1000°.-J. F. S. 

Behaviour of Kaolin on Heating. ,V. J. Vernadsky (Trans. Ceram. Soc., 
1923, 22, 398-401).-Experiments on the heating of kaolin are described. By 
the loss of water kaolin forms an anhydride, Al 2Si20 7 : leverrurite. This 
process is accompanied by the absorption of heat at a temp. between 
420°-530° C. The critical point on the heating-curves observed at high 
temps. probably corresponds to polymorphic changes in the compound 
Al2Si20 7• The exothermic reaction at 930°-950°, discovered by Le Chatelier, 
corresponds with the destruction of the kaolinic nucleus, which must, therefore, 
be regarded as an endothermic compound. The destruction of this nucleus 
is a complex process in which occurs the gradual setting free of the molecules 
of silica from the compound (Al2Si20 7)n.-J. F. S. 

Artificial Sillimanite as a Refractory. Hewitt 'Vilson, Clarence E. Sims, 
and Frederic W. Schroeder (J. Amer. Ceram. Soc., 1924, 7, 842-856, 907-917). 
-Alumina-silica mixtures were prepared by fusing quartz, china clay, fire
clay, and alumina in an electric furnace. \Yhen the a1umina is less than 
68% crystalline sillimanite with glass is produced. This material is not very 
resistant to loads at high temps. because of the early fusion and internal lubri
cating action of the glass surrounding the crystals. Above 68% alumina, 
crystalline corundum appears and the glass is absent. This latter composition 
is very resistant to high-temp. loads when an interlocking, recrystallized bond 
is developed. This material is not affected by acid slags, but it cannot resist 
basic slags. However, the dense structure of a brick of material above 68o/0 
alumina causes less slagging than silica brick. Sillimanite-corundum brick 
withstood higher temps. than the best silica, magnesia, chrome, fireclay or 
zirconia brick, even though the cone of fusion of the former is less than that 
of magnesia, chromic oxide, or zirconia.-J. F. S .. 

Determination of the Temperatures of Dehydration of Silicates. J. Orcel 
(Gompf. rend., 1924, 179, 1056-1059).-The silicate is heated electrically in 
a quartz tube which communicates with a manometer and a vacuum pump. 
Temp. is found with a thermocouple, and the temp.-pressure curve shows if the 
water is lost regularly or irregularly. The method is well suited for silicates 
containing oxidizable substances, but fails if gases other than steam are 
evolved.-E. H. T. 

Some Properties of Clay-Sillimanite Mixtures. J. W. Cobb and H. S. 
Houldsworth (Brit1:sh Clayworker, 1924, 33, 274-276).-The effect of the addi
tion of sillimanite in va,rying proportions to Farnley fircclay on the drying and 
firing shrinkages, porosity, true and apparent specific gravity, refractoriness, 
reversible thermal expansion, and resistance to attack by soda-lime glass and 
by basic slag is investigated. The presence of 50o/0 of sillimanite or more 
leads to a pronounced increase in refractoriness ; but though a mixture con
taining 90°/0 sillimanite is very resistant to attack by glass and slag, mixtures 
containing less than 70°/o do not seem to offer any advantage o...-er fireclay 
alone in this respect.-,T. C. C. 

A Rapid Method of Analysis of Silica Bricks. Anon. (British Clayworker), 
1924, 32, 33-!-~~35).-After fusing with fusion mixture and separating the 
silica, it is recommended that the filtrate be diYidcd into 3 portions. In one, 
iron is estimated colorimctrically, in another alumina is precipitated with 
sodium carbonate and sodium thiosulphate, and to the third ammonia and 
ammonium oxalate are added. The precipitate is digested with sulphuric 
acid and the calcium sulphate filtered off and weighed. )fagnesia is then 
estimated in the filtrate.-J. C. C. 
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Special Brick Lives. XXIII.-Dolomite Bricks. Anon. (British Clay
worker, 1925, 33, 360-361).-Dolomite bricks for lining the bed and walls of 
electric furnaces are made from crushed dolomite burnt to a clinker with 20o/0 
coke in a shaft furnace. The mass is ground and mixed with 10% pure tar in 
a hot mill. The mortar employed is powdered dolomite mixed with tar, and 
the courses should be laid as close as possible. The lining may also be made 
by mixing calcined powdered dolomite with 10% ferric oxide, 5% basic steel 
slag, and 10% boiled tar. After ramming the mass should be fired as quickly 
as possible until the tar is removed.-C. J. S. 

Effect of Size and Physical Properties on the Heat Absorption of Checker 
Brick. 0. A. Hougen and David H. Edwards (Chem. ~Met. Eng., 1923, 29, 
800-803).-The factors determining the rate of heat interchange in the brick 
checkerwork of regenerators, &c., are studied. Transfer of heat by radiation 
from the hot gases is negligible because of their low emissivity, but transmission 
by convection varies as the square root of the velocity, since the greater the 
velocity, the thinner the gas film adhering to the brick-surface and functioning 
as a conductor. The rate at which heat will be stored up in the brick will 
depend upon its conductivity, density, diffusivity and specific heat, as also 
upon its thickness, shape and specific dimensions. An equation is given show
ing the mathematical relation expressing the amount of heat absorbed by a 
brick heated from two sides only, when the temp. of the two surfaces is held 
constant. The equation can be made a~plicable to more complicated checker 
construction. Six bricks (carborundum, graphite, silica, fire brick, magnesia, 
and Sil-0-Cel) are studied by application of the formulre obtained to ascertain 
the effect of size and phys. properties of various refractories on the rate and 
amount of heat absorption. Graphs and tables are given showing the most 
desirable time intervals between gas reversals for checkerwork of a given 
material and thickness, also the best material and thickness to employ when 
the interval between reversals is fixed. The time required for a brick to absorb 
a given proportion of its max. value of heat will vary as the square of its thick
ness. Calculations show that the rate of heat flow into regular checkerwork 
per unit volume at 750° C. is 3% less than for parallel wall construction. This 
is of more importance than the heat absorbed per unit area exposed.-F. J. 

Checker Brick for Resisting Alkaline Slags. M. C. Booze and IT. C. Flint 
(J. Amer. Ceram. Soc., 1924, 7, 594-598).-Checker bricks of varying com
position have been tested by placing them in the regenerators of 2 glass tank 
furnaces. The amount of corrosion of the checker brick varied directly with 
the silica content of the brick. Those highest in alumina gave excellent 
service in the regenerator operating at the lower temp. In the higher temp. 
regenerator, however, the dust adhered to the high alumina brick and tended 
to clog the regenerator, while it apparently fluxed and drained off those higher 
in silica. Cone tests and analyses were also made.-J. F. S. 

The Melting Point and Volatilization of Graphite. Engen Ryschke\vitz 
(Z. Elektrochem., 1925, 31, 54-63).-A stick of purified graphite 5 cm. long 
and constricted at its middle to a diam. of 3 cm. was heated by an electric 
current between graphite electrodes in an atmos. of argon. At a certain temp. 
a bright line suddenly appeared across the hottest portion and immediately 
afterwards the pencil of graphite broke into 2 pieces at this point, an arc 
striking between them. Cinema to graph records of this phenomenon are shown, 
and it is concluded that true melting had occurred. Measurements have been 
made of the current flowing, the pressure in the interior of the vessel holding 
the graphite, and the temp. The temp. at the moment of fracture is given as 
the mean of several results as 3675°± 75°, and this is assumed to be the lower 
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limit of the melting temp. The upper limit is given as 3900c, and a general 
figure for the true m.p. as 3800° ± 100°. Attempts were also made to obtain 
a vapour pressure curve for graphite by observing the relationship which 
existed between the pressure in the containing vessel and the temp. after the 
melting point had been passed. A curve with a series of fairly regular 
points has been obtained. A discussion of the results by other workers 
is included.-\V. A. C. N. 

The Melting and Heat of Vaporization of Graphite. K. Fajans (Z. 
Elektrochem., 1925, 31, 63-70).-F. comments on the paper by Ryschke\vitz 
(see abstract above). The influence of minute quantities of impurities on 
the melting point determinations is found to be very small. It is probable 
that with pressures of above about-~ atmos. the positive crater of the graphite 
is covered with a thin film of fluid carbon. Of the two methods available for 
the determination of vapour pressure of graphite, that which should, from 
results with certain metals, give the better results is the determination of 
pressures and the corresponding temperatures of the positive crater. 

-\V.A.C.N. 
Graphite. Benjamin L. Miller (1'1t'.neral Ind., 1923, 32, 317-324; G. Abs., 

1924, 18, 3456).-A discussion of the industry, with statistics. 
On Seger Cones. Ryoichi Shigemune (J. Jap. Ceram. Assoc., 1924, 32, (374), 

41; Trans. Ceram. Soc., 1924, 23, 46A.).-A short historical survey of the 
manufacture of Seger cones in Germany, the United States, and Japan is given. 
The work of H. A. Seger, H. Hecht, M. Simonis, and Shepherd-Rankin, on the 
relation between the m.p. and chemical or mineral composition, as well as that 
of Robert B. Sosman and Hoffmann-Meissner, on the effect of heating time 
upon the m.p., are then discussed. In conclusion S. urges the specification of 
their manufacture in the country. 
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For keys to abbreviations used, see pp. 285 and 293. 

Dr. G. H. Bailey. Anon. (Chem. and Ind. (J. Soc. Chem. Ind.), 1924, 43, 
597).-An obituary notice. 

Sir George Beilby. Anon. (Fuel, 1924, 3, 305-306).-An obituary. 
Albert Reid Ledoux. Anon. (Ind. and Eng. Chem., 1924, 16, 91).-An 

obituary. 
John Edward Stead, 1851-1923. H. C. H. C. (Proc. Roy. Soc., 1924, [A], 

106, i-v).-An obituary, with portrait. 
The Influence of J. Willard Gibbs on the Science of Physical Chemistry. 

F. G. Donnan (J. Franklin Inst., 1925, 199, 457-484).-A Franklin Institute 
centenary address.-C. J. S. 

The Doyen of French Metallurgists. Alexander Pourcel : His Work. 
Leon Guillet (Rev. Met., 1924, 21, 195-196).-A short account of the training 
and work of A. Pourcel. A high tribute is paid to his personality and to the 
encouragement which he has given to young engineers.-F. J. 

The Metallurgical Work of A. Pourcel. E. de Loisy and A. Portevin 
(Rev. Met., 1924, 21, 197-222).-An excellent account of the achievements of 
a man devoted to his profession over a long period of years. A complete 
bibliography of his contributions to the literature, and extracts thereof, is 
added.-F. J. 

The Scientific Method in Industry. Henry Le Chatelier (J. Soc. Glass 
Tech., 1923, 7, 263-276; English translation, 277-291).-A report, followed 
by a translation, of a most interesting address delivered before a conjoint 
session of the Societe des Ingenieurs Civils <le France and the Society of Glass 
Technology. The application of Descartes's method of division (splitting each 
problem into its most simple constituents) to the solution of industrial problems 
is discussed fully. The necessity of studying only one problem at a time, and 
of striving for a precise end, which should, moreover, be as restricted as possible, 
is emphasized. All conditions under which an experiment is carried out should 
be noted carefully, and the programme of work, once laid down, should be 
followed stringently to its conclusion. The various points are illustrated by 
a number of examples from practice.-J. C. C. 

The Trend and Purpose of Modern Research. Harrison E. Howe (J. 
Franklin Inst., 1925, 199, 187-202).-An address.-C. J. 8. 

Industrial Research. C. E. :-lkinner (Elect. J., 1923, 20, 24:1-247, 300-304). 
-From a paper read before the \Yestern ~ociety of Engineers, Chicago, 
l\Iarch 19, 192:~. The necessity foi' research is emphasized, and methods and 
results of research are illustrated by exampks drawn mainly from the electrical 
industry-including researches on electric lamp filaments.-J. C. C. 

The Field of Research in Industrial Institutions. E. \Y. Rice (J. Franklin 
Inst., 1925, 199, 65-81).-~\n address.-C. J. S. 

A Plan for the Development of Industrial Research in Canada. R. F. 
Ruttan (Canada. 11011. Ad1:is. Counril Sri. lnrl. Res. B11ll. So. 10, 1921, 1-8).-
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An abstract of an address before the Chemical Congress, X ew York, Sept. 1921. 
An account is given of the work of the Honorary Advisory Council in directing 
attention to the need for research in Canada, in giving grants towards academic 
and industrial researches, and in establishing a Central Research Institute. 
This Institute will be the Bureau of Standards for Canada, it will itself carry 
on research, and it will place laboratories at the disposal of individual firms 
and of "trade guilds for research. "-J. C. C. 

Large New Research Laboratories in England. Anon. (Elect. World, 1925, 
85, 558).-A description of the new research laboratories of ·\\'. T. Henley's 
Telegraph \Vorks Company at Gravesend.-C. J. S. 

Organization of Chemical Research. I. Koppl (Z. angeu:. Chem., 1924, 
37, 223-225).-~.\. brief outline is given of a method of organizing and carrying 
out research on a definite subject, including a preliminary search of the litera
ture of the subject and details of the planning of the experimental work. 

-A. R. P. 
The Third Congress of Industrial Chemistry (October 21-26, 1923). C. H. 

Berthelot (Rev ..... ~f et., 1924, 21, 143-163).-Papers read at the Congress, of 
interest to metallurgists, are reviewed at length. They include such subjects 
as the standardization of methods of chemical analysis, especially volumetric 
methods. The subject of fuel is very fully discussed, including fuel-analysis, 
coking, producer-gas, &c. The various changes taking place in the fuel-bed 
during gasification are examined, the zones defined, and the precautions 
necessary for the production of good gas enumerated. 

The properties of fire-resisting materials, and refractories generally, receive 
considerable attention. The article contains the views of a number of well
known French chemists and metallurgists.-F. J. 

On Metallurgical Education. Samuel L. Hoyt (Trans. Arner. Soc. Steel 
Treat., 1924, 6, 195-202).-H. recommends emphasizing the"' fundamentals" 
in training students to enter the metallurgical profession, allowing the practical 
side of the education to come largely outside the curriculum. The idea is 
illustrated by a brief outline of a course in metallography, in which the value 
of using the constitutional diagram and the phase rule as the basis of the study 
of metallic alloys is discussed. The curriculum, if designed according to the 
suggestions made, instead of simply training the student in the facts of his · 
profession, would give him an understanding of the guiding principles. 

The Physics and T.S.F. Exhibition. J. Cournot (Rev .. Met., 1924, 21, 
67-86).-The various exhibits are fully described, particular attention being 
paid to the metallurgical section, equipped with the latest apparatus for 
metallurgical analysis, research, testing, and heat-treatment. Electric 
furnaces, pyrometry, and metallography also receive attention.-F. J. 

Recent Progress in Physics. Anon. (J. Telegraphique, 1923, 47, 55-61, 
69-75, 89-94).-Discusses the structure of matter and electricity: the cor
puscular kinetic theory of electricity ; the quantum theory of light ; atomic 
numbers; and positive and negative electron chaqres. 

The Position of the Elements in the Periodic System According to Bohr. 
Ivan Bolin (Teknisk Tidskrift (Kerni o. Bergsv. anl.), 1924, 54, 42-46; C. Abs., 
1924, 18, 3298).-An address. Two perioclic tables and 12 figures illustrating 
the paths of electrons. 

Evolution and Disintegration of Matter. F. \V. Clcirke (U.S. Geol. 
Survey. Profess. Papers, 132D, 1924, 51-86; C. Abs., 1924, 18, 2446).-The 
subject is considered under the following topics: evolution of the chemical 
elements, evolution of compounds, relative abundance of chemical elements, 
and disintegration of elements. 
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Note on a Search for the Missing Element No. 43. C. H. Bosanquet and 
T. C. Keeley (Phil. J..llag., 1924, [vi.], 48, 145-147).-Particulars are given of 
the examination, by means of X-ray spectrography, of a number of manganese 
minerals and mixed metals for the possible presence of the missing element of 
atomic number 43. :Xegative results only were obtained.-J. S. G. T. 

Repulsion Effect Between the Poles of an Electric Arc. R. Monteagle 
Barlow (Phil .. Mag., 1923, [vi.], 46, 112-114).-The repulsion effect observed 
between the poles of an electric arc is attributed to a "pinch effect" in the 
gaseous column between the poles arising owing to each filament other than 
the axial filament of the arc experiencing a mechanical force tending to urge it 
towards the axis. Electromagnetic striction so produced is regarded as being 
responsible for the production of a hissing or unsteady arc.-J. S. G. T. 

Hitherto Unknown Properties of Simple Compounds, and Considerations 
Relating to Varieties of the Solid Condition. Ernst Friederich (Z. Physik, 
1925, 31, 813-826).-Particulars are given of determinations relating to the 
melting points and electrical conductivities of the nitrides and carbides of 
titanium, zirconium, vanadium, niobium, tantalum, the carbides of molyb
denum, and silicon, the nitride of scandium, and the electrical conductivities 
at atmospheric temperature of various halides, oxides, and sulphides. Crystal
line solids are classified into 7 distinct species determined by the respective 
activities of their electrons.-J. S. G. T. 

The Photo-Chemistry of Silver Compounds. J. Eggert and W. N oddack ( Z. 
Physik, 1925, 31, 942-94:8).-A comparison of results obtained by Weigert 
and Scholler and by Schubert with the authors' results indicates that in ·the 
photolysis of a Valenta photographic silver emulsion, the amount of silver 
precipitated by the incidence of white light or radiation of wave-length 436, 
405, or 365 mµ,, is initially proportional to the amount of incident light. The 
corresponding curve does not comprise an S-shaped portion, as suggested by 
previous observers.-J. S. G. T. 

Monochromatic Light, Its Production and Use in Practical Optics. Ch. 
Fabry (Rev. d'Optique, 1922, 1, 413-429).-A review of the various sources of 
monochromatic light, and the purposes for which they are suitable.-C. J. S. 

The Elasticity of Pipe Bends. Anon. (Elect. World, 1922, 80, 14:50-1452). 
-A paper read before the American Society of Mechanical Engineers by 
Sabin Crocker and Sterling S. Sanford.-C. J. S. 

The International Metric System of Weights and Measures. Anon. (U.S. 
Bur. Stand. Misc. Publ. No. 2, 1922, 16 pp.).-A report prepared to answer 
a question addressed to the Bureau of Standards. 

Standard Density and Volumetric Tables. Anon. (U.S. Bur. Stand. 
Gire. No. 19 (6th edition), 1924, 72 pp.).-This circular contains standard 
density tables and others of a similar nature most often required in phys. and 
chem. laboratories. 

Modern Metallurgical Investigation. F. J. Brislee (Proc. Inst. Brit. 
Found., 1920-1921, 14, 191-200).-0utlines the methods used in modern 
metallurgical inwstigation-thermal analysis and micro-examination-and 
gives examples of the type of information obtained by these means.-J. C. C. 

Metallurgy and Probability. A. Jude (J. Bham. Net. Soc., 1922, 8, 
309-322).-An exposition of statistics and probability, with some applications 
to metallurgical data.-R. G. 

Waste in the Metal Trades Industry. Fred J. l\Iiller (Jlanagement Eng., 
1921, 1, 135-140).-A wry full abstract of a report of the American Engineer
ing Council, based on a comprehensive study of sixteen plants in the United 
States. The output of the average metal-working plant is stated to be 25 to 
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30% behind that of the best plant. This could be remedied by a better 
understanding between management, labour, and public.-J. C. C. 

Management in the Brass and Copper Industry. James E . .Morrison 
(Management Eng., 1922, 2, 1-6, 103-108, 173-178, 237-243, 297-302, 367-370). 
-An elaborate account of management methods devised and put into opera
tion by the author in some of the largest brass and copper mills in the United 
States and Canada. Standards of accomplishment are established for each 
worker, who is paid a bonus on the amount he performs over and above his 
standard. The problems to be overcome when setting up the standards are 
examined in great detail, with many examples from practice.-J. C. C. 

Methods for the Recovery of Platinum, Iridium, Palladium, Gold, and 
Silver from Jewellers' Waste. C. ,V. Davis (U.S. Bur. Mines Tech. 
Paper, 342, 1924, 14 pp.).-Minute details of 26 procedures for working up 
jewellers' scrap, clippings, filings, and sweep, and the recovery of their precious 
metal contents are given. Particles of gold alloys may be separated from 
unalloyed platinum metals by amalgamation, and the platinum particles may 
then be separated from dirt and base metal particles by agitation with zinc 
amalgam and copper sulphate solution. Gold and its alloys with copper (but 
not silver) may be separated from platinum by warming the mixture with 1: 4 
aqua regia. To separate copper from palladium the metals precipitated by 
means of zinc are roasted and the copper is dissolved from the residue with 
20% sulphuric acid.-A. R. P. 

Methods for the Recovery of Valuable Metals from Jewellers' Waste. 
C. W. Davis (Waste Trade World, 1924, 25, (15), 13-14, (16), 15, (17), 14-16).
An abstract of U.S. Bur . .Mines Tech. Paper, No. 342. (See abstract above.) 

-J.C.C. 
Waste Products and Losses in the Non-Ferrous Metal Industry. F. 

Johnson (Waste Trade World, 1924, 25, (18), 13).-An abstract of a paper 
read before the Birmingham Section of the Institute of Metals.-J. C. C. 

Reclaiming Precious Metals in Jewellery Manufacture. R. E. Ostby 
(Management Eng., 1922, 3, 310-311).-Water from wash vats where gold is 
the only metal used is kept separate from that which is likely to contain other 
metals. Water from the basins in which the workers wash is collected. By 
sorting all recovered material, which includes, of course, floor and bench 
sweepings, higher prices are obtainable from the refiners.-J. C. C. 

Precious Metals are Recovered in Jewellery Works, Even from the Water 
from the Wash Basins. Andre Crober (Science et la Vie, 1924, 26, 159-162).
A popular article, illustrated with photographs taken at the works of the 
Etablissements 'Volfers, of Brussels.-J. C. C. 

Poison Fumes from Dross. Anon. ( Traste Trade Jrorld, 1924, 25, [ll], 
13).-An extract from the annual report of the Chief Inspector of Factories 
and \Vorkshops. Two men, working about 10 ft. away from a heap of bags 
containing dross from refining operations, were overcome by arseniuretted 
hydrogen, one of the men subsequently dying. The gas was evolved by the 
action of rain-water on the dross, which contained about l · 6% of arsenic. 

-J.C.C. 
Notes from the History of Falu Mine and Falu Copper-Works During the 

Nineteenth Century. Per Abr. Jonson (Jernk. Ann., 1922, 279-314).
The author gives an account, full of many interesting features, of the copper 
manufacturing at Falu mine during the nineteenth century.-0. F. 

Cupellation Losses [of Gold and Silver]. H. R. S. Wilkes (J. Chem. Met. 
Min. Soc. S. Africa, 1923, 23, 157-158).-The losses of silver and gold during 
cupellation are mechanical. The so-called volatilization loss is due to particles 



NI iscellaneous 571 

of the -alloy being carried mechanically by the lead fumes into the flues. 
The absorption loss is due to the alloy being carried away mechanically by 
the molten litharge. It is always found that the analysis of an alloy of gold 
and silver recovered by fluxing the cupel is always higher in the percentage 
of silver than that forming the assay bead. This W. explains is due to 
liquation.-J. F. S. 

Tests of Hand Extinguishers on Zinc-Dust Fires. S. H. Katz and J. J. 
Bloomfield (U.S. Bur .. Mines, Rep.Invest., No. 2335, 1922, 6 pp.; C. Abs., 1922, 
16, 1668).-Zinc dust, in common with aluminium and other metallic dusts, 
presents difficulties in that when ignited it reacts in an objectionable manner 
with substances like water and carbon tetrachloride used in fire extinction. 
A frothy mixture of a solution of aluminium sulphate with a solution of 
sodium bicarbonate and licorice extract acted quietly and effectively. Three 
2! gal. extinguishers charged with this smothered a large fire in 300 lb. of 
zinc-dust, but danger of rekindling had passed only after several hours owing 
to retention of heat in the metal by the non-conducting foam blanket. No 
especially poisonous gases are evolved from burning zinc or from the action 
of the frothy mixture upon it. Water, carbon tetrachloride, and carbon 
dioxide react with zinc with liberation of heat. Although CC14 produces the 
most heat yet no violent reaction occurred when red-hot molten zinc was 
poured into carbon tetrachloride. 

Method of Detecting and Preventing Lead Poisoning. J. Schoenfeld (Farbe 
u. Lack, 1922, Nov. 23, 370; J. Amer. Water Works Assoc., 1925, 13, 259).
Lead absorbed through the mouth is kansformed in the stomach to lead 
chloride, and passes into the blood, causing granulation of the red corpuscules 
(about 30-15,000 million). Blood analysis surely detects intoxication, and 
progress of recovery can also be followed by this means. The best treatment 
is the fresh-air cure, ranging from several weeks to months. 

Mercury Poisoning. R. R. Sayers and P. A. Surgeon (U.S. Bur. Mines, 
Rep. Invest., No. 2354, 1922, 5 pp.; C. Abs., 1922, 16, 2367).-Mercury 
poisoning occurs whenever mercury in finely divided form, as in fumes, oil 
suspension, or aqueous solution, comes in contact with the skin, lung tissue, 
or the digestive tract. The symptoms include stomatitis, salivation, tremors, 
with degenerative organic changes. Proper ventilation and personal cleanli
ness obviate most of the bad effects in those otherwise healthy. Mercury 
appears to combine with the brain tissue and interfere with motor but not 
sensory nerves. The mucous membranes become inflamed and ulcerated. 
Anremia is almost always present, very marked if exposure covers a long 
period. Remedial measures are principally forced ventilation and personal 
cleanliness. Attention to hygiene, including bathing, protection by clothing 
and masks, clean clothes, regular habits of elimination aided by magnesium 
citrate, are essential for health when exposure to mercury is continuous. 
Suggested rules are given in detail by which workers may avoid most if not all 
of the ill-effects of mercury absorption. 

What Becomes of the Chips. C. J. Priebe (Amer . ..Jlaclzinist (Eur. Edn.), 
1924, 60, 361-363).-A plant specially built for handling metal chips from the 
machines is described. The functions of the plant are to remove oil, provide 
a storage space for each class of scrap, and to facilitate shipment of the 
material.-F. J. 

Training of Workers in Manufacture. J. Y. L. ::\Iorris (Amer. Jlachinist 
(Eur. Edn.), 1922, 56, 85-86, 249-251, 320-322, 400).-~.\n analysis of the 
apprentices in different industries is given, together with general conditions of 
apprenticeship, training problems, and the relative values of works schools 
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and part-time attendance at technical schools. Evening schools are not 
considered to make serious contributions to the manipulative phases of skilled 
trades. Co-operative employment of students before completing their courses 
of study, and periods of 3 months' study alternating with 3 months' works 
practice, are advocated.-F. J. 

Magnetic Protection and Separation. E. A. Wilcox (J. Elect., 1924, 53, 
326-329).-A description of the different types of magnetic separators and their 
uses, such as the removal of iron from brass borings before the latter are 
remelted. The chief types are : ( 1) Moving magnet separators using a 
magnetic pulley, over which the material is carried by a belt; (2) stationary 
magnetic separators using a suspension magnet or a magnetic trough ; 
(:~)induced magnetic separators of disc, drum, or stationary type; (4) belt 
type magnetic separators in which a belt passes over stationary magnets, 
so that the magnetic material clings to the belt while over the magnet, 
and the non-magnetic substance can be washed or shaken off. Moving 
separators are generally the best, and can be used to remove iron from any 
material, such as foundry sand, non-magnetic turnings, &c.-W. H.-R. 

Correlation between Crack Development in Glass while Conducting Elec
tricity and the Chemical Composition of the Glass. Earle E. Schumacher 
(J. Amer. Chem. Soc., 1924, 46, 1772-1777).-An additional factor to the 
mechanical stresses, which arise from differences between the thermal 
coefficients of expansion of the glass and the metal sealed through it, is intro
duced when a difference of potential is applied between the lead-in wires. 
The results of tests on five kinds of glass show that the tendency to crack 
increases with increasing alkali content of the glass and with increasing 
electrical conductivity. The conductivity has previously been shown to 
depend on the amount of absorbed gas present, which bears a relationship 
to the alkali content of the glass.-R. G. 

An Improved Revolution Counter. B. K. Johnson (Flight, 1923, 15, 
752; and JV!achinery (Land.), 1924, 23, 468).-See also this J., 1924, 31, 581. 

-J.C.C. 
Inspecting by Optical Projection. Anon. ( .. lf achinery (N. Y.), 1922, 28, 

984-988).-A description of the construction and operation of the Bausch 
and Lomb optical projector, by means of which screw threads, gear teeth, &c., 
can be accurately inspected. An enlarged image of the part under test is 
projected on a screen, and is then compared with a master outline.-J. C. C. 

A High Resistance for Use with Electrometers. G. K. Rollefson (Science, 
1924, 40, 226).-Solutions of iodine in benzene may be used as a resistance 
for a quadrant electrometer. Such resistances are high, non-polarizable, and 
capable of variation within limits.-\V. H.-R. 

The Kata Thermometer as an Indicator of Radiant Heat. H. i\1. Y ernon 
(J. Sat. Inst. lnd11st. Psychology, 1925, 2, 198-202).-An account is ginn of 
the construction and use of the Kata thermometer, with special reference to 
its use in investigating the conditions of work around furnaces, &c., and in 
registering the cooling power of the air, &c. As a result of experiments on 
conditions in the tinplate industry, it is concluded that the atmospheric 
conditions to ·which the operator of a Melangriffith machine is exposed are 
far less trying than those of the tinman on the usual A.bercarn pot.-J. C. C. 

Slocomb Tube Micrometer. Anon. (Amer. Jlachi11ist (Eur. Edn.), 1924, 
61, 480).-A micrometer specially adapted to measure the wall-thickness of 
tubes. The minimum internal diameter measurable is 1'\.r in.-F. J. 

Utilization and Prevention of Waste. C. B. Auel (Amer .. Machinist (Eur. 
Edn.), 1924, 61, 681-684).-Abstract of a paper read before the Society of 
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Automotive Engineers. A new branch of engineering is suggested, viz. that 
of salvage engineering. The duties of a salvage engineer would include: 
(1) prevention or minimizing of all waste items; (2) reclamation of as much 
unavoidable waste as possible; (3) disposal of wastes to the best advantage; 
( 4) application of wastes of other manufacturers to own products. The work 
of the 3 departments chiefly concerned in the prevention and utilization of 
waste in the \Vestinghouse Works is specially discussed. The work of the 
Standards division of the Engineering Department has resulted in large 
economies as the result of reducing the kinds and sizes of materials held in 
stock, as a consequence of which there is (a) a lessened liability of dead 
stocks being left on hand when designs are improved or superseded, and (b) a 
commercial advantage derived from the ability to order larger quantities at 
lower prices. The preparation of purchasing and process specifications is 
described, this work being done by the Materials and Process Department. 
The Disposition (Disposal) Department supervises the salvaging of waste 
materials and the reduction or elimination of waste. Examples of its work 
are given. For instance, as the result of a study of various kinds of non
ferrous s:;rc1p, a reduction plant for its reclamation was installed, and also 
a copper-mill in which the reclaimed copper is converted into bar and strap 
stock. Details of the reclamation of various kinds of waste are given.-F. J. 

Ruby Glass. Wilhelm Hannich (Glass Industry, 1925, 6, 31).-Describes 
the changes which take place in the distribution of gold particles in ruby 
glass with heat-treatment. Only a part of the gold forms metallic crystals, 
which are responsible for the colour; the remainder forms a supersaturated 
solution. The coloration depends on the development of gold crystals of 
suitable dimensions.-C. J. S. 
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BOOI( REVIEWS. 

[All books rcYicwccl lwlow may he cornrnltccl in the Lihrary of the T1rntitute.] 

A Bibliography of Magnesite Refractories. Compiled by Members of the 
Rc>fractories Division of the American Ceramic Roeiety. Colnmlms, 0.: The 
Rrn·idy. 

This iR tho first of a SC'riC'R of hookl!'ts to ho i>lHUPd hy the Sneidy to bring up to <late the 
reconh·cl information of cntnin topiC"R eoming within th<·ir scope. A C"hronologiC"al rrC"onl haR 
been made of all the pap<'l'S l'Pn<l arnl pnlilislw<l on this ;;nl•j<'d• of ha;;ir rcfradoriC'R, as well aR 
nunwrons patent spcC"ifications, ancl this runs to mTr forty pag<•s of C'arPfully ahstrackd 
rPfrrPnecs, which shouhl kcqi those inlcr!'st<'<l in a good position to be abf<'ast of the ever
adva1wing 11PP<l~ of imhrntrial <lcvdopnwnts-,f. L'. 

A Bibliography of Silica Refractories. Compiled by l\frmbNs of the Refractories 
Division of the American Ceramic Society. Columbmi, 0. : The RociPty. 

This is thc scconcl of tlw RNi<'R of hook;;; iss1w<l hy the Society, an<l although asRcmhkd as far 
hack aR Hl22, and thnf'forp not quite• eornplct{\ it contains 125 pages of rdcrcncPs and abstracts 
which cowr the fi!'lcl in order of <lafrs of publication. A wide rnngp of technil'al publications 
has hPcn called upon to furnish th<" information compile<l hy a number of collaborators working 
indPJlPlHlPntly. It iH notc•worthy tlrnt v<'ry full atkntion hafl been paid to the contribu
tions cullc1l from English f'Olll"C"R, inclmling both puhlishe<l books ancl society or institute 
paprrs.-J. P. 

A Comprehensive Treatise on Inorganic and Theoretical Chemistry. By .J. W. 
l\Tcllor. Vol. V.-B, Al, Ga, In, Tl, Sc, Ce, and Rare Earth Metals, C [Part I.). 
Mccl. 8\'0. Pp. x + 11)().!, with 20() diagrams. 1!)2 t. London : L(•ngmans, 
CrPPn & Company. (Price ()~·'· n 't,,) 

The succ:essiYe volunlC's of Dr. :\ft·llor's monnmPntnl work continue to app<'ar with eom
mcmbhk r<'gnlnrit.Y. The Jatpst yo]nme 1kals with PlPmPnt.s of t.ho third gronp and with the 
elenwnt carhon. The moi\t intcresting "'et.ion to nwtallurgists is that concernNl with 
aluminium mHl its a,llop. This account is of consi<lPrablo metallurgical intcf<'st. The 
<lescription of the mannfactnrC' is Y<'ry hricf, but conta.ins tho Psscntial points, and diagrams 
have hcen added showing the eff Pct of the addition of Yarious fluorides to the bath on the 
mrlting point. Although this information has !won availahlP for some years pa,st in seicntific 
jonrnal::<, it has rat!H'r strangrly n•mainetl unknown p\·en to man,\' pN::<ons closPl.v roncernC"d 
with aluminium. Tlw sPctions tlca!ing with tho mctallographic characters of aluminium have 
bPC'n brought up to tlatP hy the inclusion of tho work of CarpPnter and Elam, and of othC'fs. 
but thl' criti"i"m may fip m:Hk that urnl1w attention is givPn to somo work of tt much lower 
<l<'grt'l' of :H·curac,\·· ThP nhsetTa lions of ( 'arpenkr ancl Elam, and of Taylor, ar<' of a most 
car<"fnl kirnl. and shonltl not lH' <·onfus1·1l \1·ith ot.!1Pr PXpPriment,; whieh art> scarc<'ly more 
than qu;tlitati,·<'. The alloys of aluminium are onl,\· <"onsitlnnl "o far as th<" <'qnilibrium 
diagrams an' Pnn1·\'l'lll'tl, and it is nnfortnnatt- that "o litth· attpntion is giYPn to tlw important 
light alloys. ln so L'lllllprPla·n"iYP a work thl'Rt' might han· hl'l'll treatell mon' fully. The 
atkmpt to l'•'1m·spnt intl'!'metalli(' compnulHb hy ('hemiL'al naml'S on the analogy of Ralts has 
hrcn made lll'n'. an1l t·annot he rcganll'll as s111·t·t"~sfu1. It lms bt'C'll the g<>twral l'XpPriPnrc 
of nwtallurgi,ts that nothing i' gai1w1l by tlt>noting tlw L'OlllJHlUlHl :\Tg,Al 3 • for t•xampll'. by the 
t!'fm magm':-ium tri·tl'lritalumin'.dt·. In rncll cai<es it is hcttt>r to use the formula only. 
Consitlerations of YaiP1H·y tlo not entC'r into the quC'stion. Tlw ran'r metals, indium, gallium, 

and thallium, arc atlequntt·ly trl'aletl.anrl thl' account of tlw rarP carths >'t1mmari1cs the chemistry 
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of this yery difficult group in a satisfactory mannC'r. The last section of the Yolumc deals 
with C'arbon and a few of its compounds. The fascinating subj('('t of thC' allotropic modifica
tions of carbon is diw~1rnsccl, arnl the section on tlw mC'tallic carbides and their reactions 
is also ycry interesting. Like the other volumes of this work the present one is indispens
able.-C. H. D. 

A Reference List of Bibliographies: Chemistry, Chemical Teehnology, and Chemical 
Engineering, published since 1900. Cnmpile(l hy ,JuJin,n Arcll Sohon and 
"'illiam L. Rchn,af. Sup. Roy. 8vo. Pp. x + 100. 192 L New York: The 
H. \Y. Wilson Co. (Priee Sl.50) ; London : (frafton & Com pan~, f>l Grf'at 
Russell Stred. 

This work may lJP appropriatPly desPrihed a8 a "bibliography of hihliographic;:;" relating 
to the 1mhjects namo<l. For the purpose of the hook any puhl iC'ation cont,aining hiblio
graphi('al refrrcncPs or footnotPR has lwPn inclmk<l among tlw hihliographi0s prcpn. A 
similarly liberal Yi0w has hePn takPn of the ;mhjPd,s un<lPr trPatmcnt, with thn rPRult that 
the kxt compriRPR an PxtrPnwly wi<lc range of topics, r(•prcscntP(l by somP RPYC'll hundred 
headingR, among whieh metallurgiral and nwt:tllographioal snhjP!'tR figure conspicuously. 
\York>i puhlislw<l prior to HJ()() h:wc in gr11wral hePn exclrnlC'<l (not in itsrlf a yory srrions 
ohjPction, sinre it may he aRsnmell that rdrren<'cs to tlwRf' will for thr grratrr part have found 
tlwir way into suhscquPnt likratnrP), ancl it is Rtatrd that "on aecount of the high cost of 
pnhlishing hihliographic material it has hecn no<'Pssary to limit tho size of the hook." Never
thelrRR, it will be e,·idcnt that oven within the limits tlwy have imposed, the compilPrs lrnve 
set thPmRelyes a, wrll-nigh imposHible taRk. For this rPason criticism on the score of incom
plctrnPSR would ho ROTncwhat nngenProus, and in view of the anlnomi nature of bibliographic 
work one must feel grakful that so much haR born aehiewd. No doubt many of the 
omi~sionf! will he ma<ln good in latRr rrliti01rn. 'l'hP task of rPvision woul<l he facilitated, 
and at tlw samp, tinrn tho utility of tho work cnhanePd, if the entries un1kr Pach !wading wPro 
arrang('(l in chronological order inRtcad of, af! at prC'sPnt, in alphabdical onler acronling to 
the first word of the titlo-inclnding tho dC'finitn a!Hl inclcfinik article! In spite of short
eomingR, however, tlwrc can be little <louht that the book will provo of rPal Rnvicc to many 
workns in rhemicnJ and nwtallnrgirnl tc<'hnology.-\Y. H. ,J. Y1m:-.-ox. 

A Text- Book of Metallography. Chemistry and Physics of Metals and their Alloys. 
By Gusta.v Tamma.nn. Translated from the third Cerman edition, with per
mission of the author, by Reginald Scott Dean and Leslie Gerald Swenson. 
::\led. 8vo. Pp. 388, with 248 illustrations. lfl23. Xcw York: The Chemical 
Catalog Co., Inc. (Price S6.00.) 

The third edition of Profrssor Tammann's wC'll.known text-book has now been translated 
into English. thus bPcoming mnch more acccRsihle to English and Amrriran readers, who, 
even if they wcrr arcustomcd to rrading German, sometimes fonnd the study of the original 
book rather hard work. Tho trratisP is based mainly on rest>arches by the anthor and by 
students working undPr his dirC'ction. and it r<'prt'sPnts an indiYidual point of virw. Tho 
neglect of English rrsrarch is. no doubt. d1w to tlw difliculty of obtaining recent Englbh literature 
in Ucrmany, but tlw resnlt is that in st>vC'ral matt('rs tlw account gh-rn is rather brhind the 
prrscnt state of know!PdgP. ::;ome of till' eq uilihrium diagrams arr hast don the eom I aratively 
rough nwthod~ in usP in Uiittingen. and thr morP atTnrak rl'~nlts of otlwr workrrs are ncglectrd. 
It is srarcely corrret to claim, as tlw ant hor dot>s. that t 11(' modern kc hniq ur of taking cooling 
curves is tlrnt which wa~ den•lnpPd in his laboratory. and that quantities of :211 grms. and rvPn 
much Jpss arc sufficient for thl' <lrtrrmina,tion of equilibrium diagrams. :\Iost interesting 
results ban' hl'l'n obtained by otlll'rs who havr worked with a higher degrPc of accnrary and 
with a, grratly irnpron'd tcchni'!ne. A consilkrable space is given up to the author's stndiPs 
of solid solutions and of the distribution of atoms within them. Tlw conclusions as to thP limits 
of action oi ehC'mical rragl'nts 1ire Pxtraonlinarily inkn'sting, and. although tlwy may not mrct 
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with general acceptance, they ha"Ve provoked much discussion and are extremely suggestive 
in regard to future work. As might be expected, the subject is treated from the standpoint 
of a physical chemist, and this gives special interest to such discussions as those of the forma
tion of an amorphous phase during deformation by cold-work. The author does not accept 
Beilby's hypothesis, and gives his reasons for rejecting it. but he does not make very clear 
to the reader how a metal is rendered stronger by cold-work, since his hypothesis involves the 
production of a large number of internal flaws sufficient in quantity to account for the decrease 
in density. This, however, is another of the matters on which Professor Tammann offers 
extremely suggestive remarks, and his treatise is to be regarded as a masterly presentation 
of one side of the subject of physical metallurgy.-C. H. D. 

A Treatise on Physical Chemistry. A Co-operative Effort by a Group of Physical 
Chemists. Edited by Hugh S. Taylor. Med. 8vo. In two volumes. Vol. I.
Pp. xi + 603 + 41. Vol. II.-Pp. ix+ 701-1359 + 41, with 247 illustrations. 
1924. London: Macmillan & Company, Ltd. (Price 25s. each volume.) 

Co-operation by a number of physical chemists has resulted, under the editorship of 
Professor H. S. Taylor, in the production of the present volumes, which constitute a treatise 
designed for advanced students. The first volume is regarded by the editor as suitable for 
first-year students, but it is doubtful whether a first-year student, at least in England, will 
be capable of reading the book with advantage. We prefer to say that the first volume is 
excellently suited to the nfleds of the second-year student. Both volumes will be of the 
greatest use to honours students of chemistry. 

The book is divided into twenty-one chapters, each of which deals with a special branch 
of physical chemistry, and is written by one who has made this branch his own special study 
and has contributed to its progress. The book, therefore, is made up of a series of monographs 
disguised under the name of chapters, and constitutes an admirable work on physical chemistry. 

A book dealing with a subject which is making such rapid strides and undergoing such 
changes, as is physical chemistry, can hardly be written by a single author without undue 
expenditure of time and labour, nor can it have the same authoritative character as one 
written by a number of specialisfai. This fact was evidently appreciated by the editor when 
he planned the book. and he is to be congratulated on having carried his plan of co-operative 
work to :;uch a happy conclusion. This plan makes it comparatively easy to keep the book 
up to date, and it is to be hoped that such is the editor's intention. The book, although made 
up of a series of monographs. does not betray tho fact any more than does a work on physical 
rhemistry written by a single author. A comprehensive survey of physical chemistry is 
presented without undue overlapping, and where duplication of material does occur, which 
is not often, it is generally accompanied by the expression of a view which differs from that 
given in another place. The divergence of opinion simply indicates that the last word on 
the particular subject has not been said and further investigation of the subject is required. 
The book being good throughout, it becomf's a matter of difficulty to assign superiority to any 
chapter. The chapters which have pleased the reviewer most are those on Reaction velocity 
in homogeneous and heterogeneous systems ; Electrometric methods in analytical chemistry ; 
Conductancf', ionization, and ionic f'quilibria; The third law of thermodynamics; and The 
quantum theory in physical chf'mistry. The chapter on tho electroehemistry of solutions does 
not present the subject in proper perspecth·e. The subject is treated thermodynamically, 
and too mnrh is made of tho conception "activity coefficirnt." For a book of this size, errors, 
misprints, and the like are very few. There is a lack of unanimity among the authors as to 
the correct method of spc-lling the name of Helmholtz. In all I'f'spects the book is exrl'llent; 
it bears ampll' internal flvidence of the care which has hf'l'n taken in its preparation. The 
printing, papt>r, gf'n<'ral ap1)('aranct'. and make-up of tlw work l!'a>e nothing to be desired. 
The provision of an indrx of the whole book in !'ach volnnl(' iR to he C'ommended, particularly 
since' by a variety of type it is at once e>id!'nt in which volume the d!'sircd reference is to be 
sought. Th<' book is sure to have a large sale. and may he unreserwdly rt•comnwnd<'d to a;J 
who haT"o an interest in phy;;ical chemistry. and particularly to those engaged in physieo
rhrmir11 l inn'stigaticns.-J. F. 8. 
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Acid-Resisting Metals. By Sydney J. Tunga.y. 
figures. 1925. London : Ernest Benn, Ltd. 

Cr. 8vo. Pp. x + L36, w1t.h 12 
(Price 6.s. net.) 

The metal which is resistant to all acids under all conditions of temperature and pre:>sure 
has yet to be found, but we have gone far since the time when lead was the only acid-resisting 
metal used in industry. In this little book the author has brought together a good deal of 
information on the properties and uses of a number of acid-resisting metals and alloys. His 
experience seems to have been mainly with high-silicon irons and cast iron and steel, and the 
chapters dealing with these materials are the best in the book. They bear the stamp of authority, 
and should be of great value to chemical engineers and those who have to handle corrosive 
liquids. 

For the rest, the author has brought together, not without discretion, much information 
011 the uses of aluminium, lead, regulus metal, stainless steels, J\Ionel metal, nickel-chromium 
alloys, copper, and copper alloys as acid resistants. This matter, which has been largely 
e" tracted from a number of technical papers and makers' catalogues, is, as would be expected. 
::;omewhat uneven in quality. And while one is grateful to the author for collecting under 
one pair of covers a large amount of valuable data, one wishes that the information so garnered 
could have been digested more and set out in a more related fashion. 

A few bad slips occur. In a book of this character it is irritating to come across such a 
lapse as the statement on p. 122 that copper is acted upon by nitric and sulphuric acids to about 
the same extent, and by hydrochloric acid to a much greater degree. The author should note, 
too, that the composition of Duralumin is not such a matter of discussion as might be inferred 
from p. 64. Among minor mistakes it may be noted that " magnetic " on p. 42 should read 
"magnetite," and that the substitution of "acetic acid" for "nitric acid" at the end of the 
second paragraph on p. 62 renders it considerably more intelligible.-J. C. C. 

Aluminium und Al-Legierungen. Ihre Werte fiir Technik und Wirtschait 
("Aluminium and Al-Alloys. Their Scientific and Industrial Value"). By Hans 
Berg. Svo. Pp. iv+ 81. 1924. Frankfurt-a.-M. : H. Bechhold. (Price 
G.M. 3.60.) 

The German aluminium industry was largely developed during the war, owing to the im· 
portanee of this metal for aviation and for electrical and automobilc engineering, and to the 
difficulty experienced by the Central Powers of importing sufficient raw material for their 
needs. 

The object of the present book is to demonstrate the general utility of aluminium and its 
alloys, and thus build up an industry large enough to be independent of foreign supplies of 
metal or of raw materials for its manufacture. The author is concerned more with the economic 
aspect than with the technical, and his aim throughout seems to have been rather to attract the 
attention of the general reader than to make an appeal to those engaged in the aluminium 
industry itself. The book is an extremdy good example of propaganda; the author docs not 
hesitate to point out the defects of the metal for certain purposes, both as regards mechanical 
properties and as regards corrodibility, and at the same time, while he giws a very full list of 
present and po:;sible future uses of the metal and its alloys, including its use as a substituhi for 
other metals, no extravagant claims are made. 

Dr. Berg's account of the circumstances leading up to the establishment of the aluminium 
industry in Germany, and of the economic factors underlying its development and future, is 
extremely lucid. He points out that the bauxite deposits at Hesse and Salzburg are only 
capable of supplying approximately 10 per cent. of the German requirements, while those in 
!stria, Dalmatia, and Siebenbiirge, to which the Central Powers had access during the war, are 
practically exhausted, and, therefore, in order to render the industry entirely independent of 
foreign supplies, research must be directed to the economical production of the metal from clay. 

The sections dealing with the extraction of the metal and with the preparation of alloys are 
very brief, as arc also the references to rolling, extrusion, and drawing. The account of the 
metallography of aluminium alloys is somewhat misleading; the author places undue stress on 
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tlw l'Uteetiferous sy~km~, while making no llll'ntion of suli l solution;;, which play such a large 
an(l import ant rule in the maj uri ty of commercial alloys. 

Un the other hand. the valm·:; which the author gives for the meclianical and physical 
propl'rtie:; of the pure metal an<l of Cl'rtain alloys haw c\·i<lently Leen selected with great 
care, and arc, one would say, rqm)sentative. 

A wry Lrief bibliography concludes the Look-and it i; of interest to note that this contains 
rcfcrem:c::; to German authorities only.-A. G. C. G\vnm. 

American Society for Testing Materials. Corrosion-Resistant, Heat-Resistant, and 
Electrical-Resistance Alloys. A Symposium held at the 1924 Annual Meeting of 
the American Society for Testing Materials. Med. Svo. (Authorized reprint 
from the copyrighted Proceedings of the American Society for Testing Materials, 
Vol. 24, Part II., 1924.) Pp. 269, with numerous illustrations. 1924. Phila
delphia., l)a.: The Society, 1315 Spruce Street. (Price 82.00.) 

'J'hii,; ;;ymposium,con;isting in all of thirkcn 1mpcrs and a general discussion, was the outcome 
of thl' labours of ttCommittee appointed Ly the Souicty to review t.he possibilities of standardiza
tion among the various classct:> of rmiistant alloys. It was felt, however, that stmdar<lization 
was undesirable, if not impost:>ible, but that <t wide clisscmination of cxist.ing knowledge would 
Lc of extreme benefit. A questionnaire addressed to some sixty manufacturers has resulted in 
the collection of many interesting an<l valuable data which have been tabulated, giving com
parative figures on such factors as the following: Composition, recommended uses, typical 
applications, den~ity, melting point, contrnction, machining, forging, brazing, and welding 
qualities, designing precautions, mechanical and physical properties <Lt room and higlwr tem
peratures, specific electrical resistance, and a,ttack Ly chemical corroding media. The papers 
dealt principally with ttlloy irom; mid steels, but the information is instructive also for the 
worker in non-ferrous metals. Particularly interesting to the latter will Lo a paper by 
Fahrenwald on" Tho Uses of l\!Ptals at High Tcmperatur.:-s," and one by Bash on" Materials 
for Base l\Ietal Thermocouples." Attention is also paid in sewrnl of the papers to the J\"iehrome 
series of alloys. 

A serious attempt has been nrnde in this symposium to condense a wealth of theoretical 
rc-asoning and research results into a few nrnnagcable principles. FithrenwaJd's paper, already 
referred to, stands out pre-eminently, and is an admirable investigation of the physical properties 
of a few alloys at high temperatures. The results are presented in a very practical form. 

As a reference work t.he volume should be execedingly valuable, and especially because the 
information it contains is complementary to much that has been obtained in England and 
Europe on the same subject.-,Y. A. C. N. 

A.S.T.M. Standards. Issued Triennially, 1924. .Med. 8vo. Pp. 1219, illustiated. 
1924. Philadelphia, Pa. : American ~ociety for Testing .l\laterials. (Prica, 
clot.h, 811.00; half-leather, 812.50.) 

Since tlw puLlirntion in Hl21 of the last issue of this volume (see this J., 1922, 28, 910-911) 
6U stanJanL haw Leen adopted by the Society, thus bringing the total number of standard 
i:;pl'citict•tions up to :22U. The additions include i:;tanclard specifications for pig ]rad, nickel, 
hard-drawn copper wire, brass ingot metal for t:><rnd.rnstings, seamless Admiralty condenser 
tubes and frrrulc stol'k, copper and Lrnss pipe ; and standard methods of analysis of pig 
lead, nickel, brass ingots and sand-castings, and bronze bearing metals. Standard methods 
of the nrilication of testing machim's and for the metallographic testing of metals and ttlloys. 
standard rules gowrning the preparation of photomicrographs of metals and alloys (including 
recommended practice for photography as applied to metallography), and standard definitions 
of terms rcla ting to ml'tallogra phy. have also been adopted. 

Considering as a whole those specifications of interest to mctti!lurgists, tlw diffcronce 
between .English and Americtm prnctice is nowhere more marked than in the :;tandard size> 
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of test-pieces. In America half an inch is firmly esta,blished as the stand,trd diameter for 
test-pieces, just as specimens 0 · 564 in. in diameter (with a l:ro~s.::;ec:tional area of t in.) are 
in general use in this country. l"nfortunately, there seems little hope of securing an inter
national standard. One is glad to note, however, that in tlwse specifications no requirements 
for the elastic limits of non-ferrous material,; are call('(l for, that such arbitrary test:; as wrap 
and twist tests are regarded with disfavour, and that the u~o of f!HUgl' numbers to express 
diameters of wires io; strongly condemned. Of the lll'W c;pcl:itirntions, that for Admiralty 
i:ondenser tube8 and ferrule stoek is e:;pec:ially intPrl·sting. It is the fin;t adopted standard 
in which a grain-size requirenwnt is incorporated. The least satisfac;tory arc the discursive 
t<pC'c:ificatiom; dealing with the metallographie testing of iron and skel and of non.ferrous 
ml'tals. 

The publieation is of a really high standard, cowrs an immen~l' fil'ld of activity, and should 
be in the lrnnd' of all who are interested in " the promotion of knowledge of the materials of 
engineering and the standardization of specifications timl the method~ of testing."-J. C. C. 

A.S.T.M. Tentative Standards, 1924. l\Ie<l. Svo. Pp. 763, illustcated. 1924. 
Philadelphia, Pa. : American tlociety for Testing Materials. (Pficc, paper, 
$7.00 ; cloth, ss.oo.) 
In the twenty-seventh year of its existence the Amcriean :Society for Testing :\faterials 

shows no signs of diminished activity. Of the 185 tentative standards contained in this 
volume, 87 were issued or revised in 1924. Tho new tentative standards of interest to metal
lurgist;; include specifications for phosphor-tin and phosphor-l'opper, silicon-copper, light 
aluminium casting alloys, mangmrnse-bronzc ingot;; and sand-castings, and seamless 70: 30 
brass mid l\Iuntz metal eondenser tubes and ferrule stock. Tentative methods for the tension, 
compression, and Brinell hardness testing of metals have also been drawn up, together with 
tPntativc methods of verifying testing machines by Plastic Palibrntion bm·s and tentative 
definitions of terms rebtiug to methods of testing. Tho proposed definition of elastic limit 
as that stress at which the rate of dt'formation is 50 pn cent. greater than the initial rate of 
deformation is particularly worthy of mention. 

The volumP, like its predecessors, sho•vs evidence that a very largo mnount of painstaking 
work has gone to its preparation. On the whole, definite progress t->l'l'lllS to have been made 
towards the st1tndardization and simplification of methods of testing materials. In this 
direction, one is glad to note the recommend<ition by the Committee on X on-Ferrous I\Ietals 
and Alloys that " the multiplication of tests to determine the same facts. under the pica that 
there may be carelessness in applying one or another. should not be encouraged." 

It may be of value to point out that copies of individual o;tandttrd' and tentative standards 
may be obtained at a price of 25 cents cach.-J. C. C .. 

An Introduction to the Literature of Chemistry, for Senior Students and Research 
Chemists. By F .. .\. .. '.\lason. With a Foreword by Profo;sor W. J:L Perkin. 
Cr. 8vo. Pp. 41. 1!):?5. Oxford: At the Clarendon Press. (Price 2s. net.) 

One field of sl'ientific training whil'h has rccciwd but ~:il'ant attention in the imst is the 
proper introduction of the student to the llterature of hi,.; subject. In many i:ases n•search 
is undertaken under the guidance of a mon' expericncl'd man, references to the liternture are 
supplied, and not until the t->ltHh·nt enter,; upon an imkpt'lllknt career, with no one to rely 
on but himself, docs he realize that he is unacquainted with the paths through the ya:;t field 
of clwmical literature. This little .-olume is intcmkd to familiaril.e him with the more 
important publications, their functions and limit<ttions. The book is di.-ided into two parts. 
Part I. (:26 pp.) gives lists, with short critical comments in each ease, oi the more impOl'tant 
works, under the headings Uenernl DidionariPs, Journals and Periodical.-, Abstract Journals, 
Text.books and \Yorks of l{pforencc, and Litemturc of Dye Chemistry. The lists arc well 
chosen to represent the more important works, although a number of notable exceptions 
occur, such as the J. Phy.sical Chem. amongst the l'eriodicals, and l'ohen·s" Organic Chemistry 
for Advanced :Students,. amongst the text-book,.;. Dye ehcmi:;try, although h<n-ing a large 
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literatun-, reeeives rather undue preference in a book dealing with general chemical li.teratnre. 
l'art II. ( · · ..\laki.ng a Literature Search") consists of 9 pp. only, of which 6 are devoted to special 
examples in Organic Chembtry. These are well chosen and the method clearly expressed. ·' 
It is di:iappointiug, therefore, to find Inorganic and Physical Chemistry dismissed with 
a page and a half. One would haYe preferred to see more weight attached to the second 
part of the book, as it is in the proper u"e of the literature, rather than in a knowledge of 
its existence. that the student usually fails. The book is well printed. and the price low. 
Dr. Mason is to be congratulated on filling a long-felt want, and the book should be 
warmly welcomed by researeh students.-C. J. S. 

Applied Elasticity. By John 
figures in the text. 1924. 
25s. net.) 

Prescott. Demy Svo. Pp. vii+ (i6(i, with 184 
London: Longmans, Green & Company. (Price 

This book is one for the engineer rather than the mathematician or metallurgist, as it deals 
in a practical manner with the calculations and problenu; which are likely to occur in planning 
the ercc:tion of structures and machinery. Theoretical principles underlying the phenomena 
of stress and strain, equilibrium, elasticity, compression, torsion, and oscillation are clearly 
outlined and illustrated by examples such as may be encountered in ordinary design. The 
assistance of advanced mathematics is essentially invoked throughout, but approximate methods 
of solution, btisetl Oil the principle of minimum energy and requiring nothing more difficult 
than simple integration, are frequently included. The errors in tho results so obtained are 
generally much smaller than tho probable errors due to ignorance of the elastic constants. 
A considerable number of the problems and their respective solutions are published for the 
first timo.-W. A. C. N. 

Atti del Congresso Nazionale di Chimica Industriale (Milano, 13-18 Aprile 1924). 
Edited Ly Angelo Coppadora. Cr. 4to. Pp. xi + 478, with numerous illus
tra.tions. 1924. l\Iilano : Societ:l. di Chimica Indu:otriale, Yia S. Paolo 10. 
(Price 40 lire.) 

This volume contains a report of the Proceedings of the National Congress of Applied 
Chemistry held at Milan between the 13th and lSth of April, 1924. The opening address 
was delivered by the President, Dr. Giovanni l\Iorselli. Eight papers were read before 
the whole congress, including papers on (1) ":Filtration and Decantation in Industrial 
Chemistry," by Livia Cambi; (2) "The Synthesis of Ammonia," by Georges Claude; (3) "The 
Synthetic Ammonia Industry in Italy," by Giacomo Fauser; (4) "The Production and Use 
of Lil1uid Fuels," by Paolo Frigerio; (5) "The Use of Alcohol and l\Iixtures of Alcoholfor 
Internal Combustion Engines," by Felice Garelli. The remaining papers were read before 
iour different sections: (1) General, inorganic, organic, and analytical chemistry (8 papers). 
(:!) Industrial inorganic chemistry, metallurgy, and electrochemistry. Ten papers were read 
before this section, including papers on (i) '' The Hardness of Hot Light Alloys" ; (ii) " Modi
fication in the Structure of Aluminium containing High Percentages of Silicon "; (iii) "The 
Xitrogen Content of Ferrous Alloys," all by Xicola Parruvano and Antonio Scortecci. (3) 
Industrial organic chemistry and pharmacy (12 papers); and (4) Agricultural chemistry (9 
papers). The papers are all printed in full and profusely illustrated. The volume contains 
much mutter of a highly important and interesting nature, and is admirably printed and 
iHdexed.-J. F. S. 

British Association for the Advancement of Science. Report of the Ninety-Second 
Meeting [Ninety-Fourth Year], Toronto, 1924, August 6-13. Demy 8vo. Pp. 
xxxii -i- 5u9, illustrated. 1925. London: Brifo,11 Association, Burlington 
Housl', \\". 1. (Price ::?5.-.) 

The report of the Nine t.1·-~econ,l l\Iceting of the British Association. like the reports of pre. 
\·ious meetings. contains the presidenti<-1-l address, the addresses of the presidents of sections, 
and papers and abstracts ot papers read before the sections. The presidential addrosse;, are 
particularly interesting and deal with very important subjects. In tho sections, among the 
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addresses given by the president;, were: Section A, "The Analysis ·of Crystal Structure by 
X-Rays," by Sir \Y. H. Bragg; Section B, '·Chemistry and the State," by Sir Robert Robert
son; Section C, "Geology in the Service of :\Ian," by Professor \\". W. Watts; Section G, 
"A Hundred Years of Electrical Engineering," by Professor G. \\'. 0. Howe; Section L, 
·'The Xature and Conditions of Academic Freedom in Universities," by Dr. Ernest Barker. 
Eight papers on complex stress distribution in engineering materials are printed in full. The 
volume is excellently prepared and printed.-J .. F. S. 

Cadmium: its Metallurgy, Properties, and Uses. By Norman F. Budgcn. With a 
Foreword by Professor Thomas Turner. l\Ied. Svo. Pp. xiv + 239, with 
68 illustrations. 1924. London: Charles Griffin & Corr.pany, Ltd. (Price 2ls.) 

Although cadmium has gradually increased in importance as an industrial metal during 
the past two decades, the metal still awaits extensive application in the industries. The author 
points out that "uses have from time to time been proposed, and the metal and some of its 
compounds-notably the yellow sulphide-are regularly employed in certain directions, but 
uo sufficiently great demand has yet been created such as would necessitate an increase of 
production from the present 150 tons to the maximum visible output, 1000 tons per annum. 

" This is not, however, because of any unsuitability of cadmium for application in many 
ways where lead, tin, and some other metals are now utilized, but because of the rarity of its 
occurrence and the consequent high price. The increased use of cadmium in industry is, 
therefore, essentially a matter of selling price, most of the uses known at present being for 
special purposes, and the amount required small." 

As Professor T. Turner points out in his Foreword to the volume : " The total output 
derived from the by-products of zinc smelting was for many years small, and the price pro
hibitive for most purposes, but the recent advances in electrolytic zinc production have now 
furnished a supply of cadmium which, though not large, is relatively important, and the 
consequent steadiness of supply and reduction of cost should extend the usefulness of the 
metal." 

The book constitutes a comprehensive digest of all available information relative 
to cadmium, collected from widely scattered sources, and deals with the occurrence, properties, 
extraction, and uses of this very interesting metal. 

The effect of cadmium on brass is dealt with, and a slip inserted to the effect that since 
the book was written further information has come into the possession of the author, indicating 
that the presence of cadmium in zinc used for brass-making is a much more serious matter 
than the opinions expressed in the book would indicate. 

This question is one of considerable importance to both brass manufacturers and users, and 
awaits further research, as the published information on the subject is very conflicting, probably 
because of the neglect in some cases to take into account the influence of other impurities that 
may be present with the cadmium. 

The electro-deposition of cadmium is performed comparatively readily under the proper 
conditions, and seems to be a field offering promise of considerable expansion, though at present 
there is very little commercial plating of cadmium. In this connection reference is made to 
some experiments by\\', R. Barclay, who in discussing his results states that a point of great 
interest in the electro-deposition of cadmium is that, when polished, the deposit of this metal 
luLs a colour more nearly approaching that of silver than any other metal, and retains its 
polish much longer than silver without tarnishing or discolouring. 

In regard to the future uses of cadmium the author considers there is a hopeful field of applica
tion in anti-friction metals and in solders, either as a substitute for part or whole of the tin, 
whilst the use of cadmium alloyed with copper for telephonic, telegraphic, and power trans
mission purposes is largely on the increase. The use of cadmium for these purposes is fully 
dealt with in the book, which has appeared at a very opportww time, as interest is being aroused 
in the metal, and hitherto no special treatise has e\'er been devoted solely to a consideration of 
cadmium. 

The book will serve a very useful purpose in bringing into prominence a metal the industrial 
usefulness of which has not hitherto received the attention it deserves. It is written in a clear 
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and inkn·,.;ting way. and i::; well il!t1,-trated, whibt the copiou~ references to the likrature of 
tlw subject are a ntluahlc ad•lition. The author i::; to Le eungrntulated on ib produ1.:tion. 

-E. A. ::::mT11. 

Charts of the Chemical Reactions of the Common Elements. By John ~.\. Timm. 
Pp. ix + 81. l!J2-!. New York: John Wiley & Sons, Inc. (Price $2.0U); 
Lundon : Chapnrn11 and Hall, Ltd. (Price 10s. n,~t). 

The objt·d of the author in prl'paring this book is to providt· a rcYiew of the most important 
chl'mical n•actiuw; of em:h element for t.!1c use of students in revising work previou:;ly dealt 
with at lccturl's. To this cud charts lmve been prepared showing the derivation of tho clement 
and its prind puJ corn pounds from the most im portu,nt n<Ltuml souree and from oaC'h other. 
To each table is attachC'd a list of equations ~howing the course of the readiom; invoked in 
effecting the changes indicated on the chart. 

The charts a,nd lists of equations should prove useful in recalling to students the character
istic reactions of the elements, but, in the reviowcr's opinion, they partake too much of the 
" tabloid" typo to arouse much enthusiasm in the student, and arc more likely to !mid to the 
acquirement of a certain superficial knowledge without helping to t~ sound underntanding of 
the principles on which the science is based. As an aid to the teaeher in the classroom they 
should. however. prove of value, provided that the theorotica,l bases of the react.ions given are 
duly emphasized. 

The book is well printed, and the tables and equations aro so clear that they can readily 
be mastered by the average student with very little study.-A. R. P. 

Chemical Analysis of Lead and its Compounds. By John A. Schaeffer and Bernard 
S. White. Second edition, revised and enlarged. By .J. H. Calbeck. 8vo. 
Pp. xi + 160, with 3 illustrations. 1!)22. Chicago : The Eagle-Picher Lead 
Co. (Price Sl.00.) 

This little Look is a eompilation of st1indard methods for the analysis of lead ores, products 
and pigments, lt'ad-antimony alloys, spcltcr, zinc-oxide, and lithopono, selected for their 
rapidity and accuracy by three chemist::1 of one of the largest American load works. Only 
thoroughly tested methods that have gained almost uniYcrsal accC'ptanl'e in up-to-date 
laboratories arc included, and the book should therefore prove indispemmblc to all engaged 
in the analysis of lead and zinc materials. Although a great pa.rt of the book deals with 
products used in the manufaeturc of paints, the metallurgical chemist will find excellent pro
cedures described for the complete analysis of metallic lead and zinc in all their commercial 
forms, and of alloys used as bearing metals. The only method to which any objection can 
be taken is that used for the determination of bismuth in refined lead. Bismuth occurs only 
in wry sm1tll quantities in lead, and the colorimetric method gives very accurate results in a 
very short time, but the authors prefer a somewhat lengthy method, in which the metal is 
eventually \n•ighed as oxychloride. \\'hen only small quantities of bismuth are to be prc
cipitat<.'d as oxychloridc, the operation nccds to be done with some skill and rcq uircs a littlo 
pmctice,where;is the colorimetric procedure is almost"' fool-proof." The separa,tion of antimony 
from tin by hydrogen sulphide in oxalie al'id solution is a troublesome procedure and can bo 
avoided by detcrmining the antimony in a mixed solution by titration with pota~sium bronrnte, 
and the tin in the 8ame solution by redudion and titration. ln eontrast with the wealth of 
detail giwn in other procedures the titration of copper by means of po:;tas:;ium cyanide is 
de::;cribed in a frw lines, and no precautions for obtaining accurate results in this rather delicate 
opcrn.tion arc mentioned. 

Tha book is well printed in large, clear type on eXCl'llent paper, and on the whole reflects 
great credit on the authors, printers, and publishers.-~\. H.P. 

Chemical Symbols, Formulre, and Calculations. By A. \Y. Wellings. Cr. Sm. 
Pp. Yiii + 9ti. 1!):23. London : :Jkt.huen & Company, Ltd. (Price 3s.) 

This book is written with the idea of providing element;uy students of chemistry with a 
clear under:;tanding of the fundamental laws and theories of the ::;cienca by showing how 
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chemical problems may be suln~d by the aid of a thoruugh kn01dt·dge of these law;;. Special 
emph:i~i:; is laid on the con;;trudion of dwrnical l'<p1:ttiun.-; arnl their u;;e in ccdcuhting tho 
results of quantitatin~ analy~i~, an<l many t·xamples an' gi,·en from whieh the student ought 
to lw alill' to obtain a clear in~ight into th<· principle;; on \1·hidt an.Llyti<.;al operations are based. 
The work is well written, and th(· explanations gin·n fur eadt step in the· caJt:ulatiuns are sueh 
that en·n a rather baekwanl stmlt•nt should have nu diflkulty in fulluwing thu working; the 
Louk. thereforo. can bo thoroughly n.·cummt•nded tu stmlenb prnpMing for the matriculation 
and :;imilar preliminary examination~.--\. H. l'. 

Chemiker-Kalender, 1925. Ein Hilfsbuch fiir Chemiker, Physiker, Mineralogen, 
Industrielle, PharmazeL1ten, Hi.ittenm!i.nner u.s. w. (" · Ch;m1ica,l Year-Book, 192.). 
An Aid to Chemists, Physicists, Mineralogists, Industrialists, Plrnrmacists, 
Nnwlters, &c."). ~ ..:ulx~arbeitct vun Walther i{oth. l::lechsumh·ierzig:-itcr 
,fahrgn,ng. In zwei I3iindcn. Erster Band-Pp. xiv + u:3G. Zweiter Dand
Fp. x + (j(i(i. 1925. Berlin: Julius l':lpringer. (Price G.l\I. l~.) 

The i:;ixty-fuurth i~stw of this wt1ll-lrnuw11 yeu,r-buuk emboJic~ the firrnl results of 
the complete revi;;ion of the work undertaken by Dr. l~oth and his collaborators. .Besidm; 
complctdy cheeking the tahh·s with thc results of the most recent investigation::; the compiler::; 
luive added tL seeond part tu the section on the composition of matter, an entirely new section 
on qualitative analysis and tho tosting of reagent:;, with 0special reference to mierochemical 
analysis, and, in the ;;econcl Yolume, now sections on plwtochemistry and colorimetry and on 
absorption spectrum anal.pis. The 63 pages now denitecl to a <liseussion of the newest 
atomic thoories arc very well written in tL eomparntin·ly ;;implo manner, considering the com
plexity of the suhjcet; after considering the relations of the elements u.nd dm;cribing Bohr's 
theory of atomic ;;tructure with rcforencc to some very clear and well-printed dia.grnms in 
two colours i:;howing the electronic orbits and their incrc1ising complexity as the titomic weight 
rises, the laws of chemical combination and the thcoriL'tl of valency tire explained in a concise 
yet lucid nrnnner. Further on in the Look the imme author, Dr. H. <i. Urimm, describes the 
structure of erystals as rcve11led Ly X-ray analysis, and Hhow::l how tho various spat.:e-lattico' 
are built up; this is followed by a tablo giving the crystal symmetry, donHit)', typo of spaco
lattice and its eo1rntants for nil the elements and compounds for which these data have Leon 
so far ascertained. 

The information givon on tho solubility of stilts in water and othor liquid~ is far more 
extensive than that given in any other handbook, with the exception of Carney's" Dictionary 
of 8olubilities," and should prove invaluable to all laboratory workers, to whom also the 
excellent summary of qualitat.ive analytic1Ll reaetions will und'Jubtedly be useful for reference. 

The second ,-olumc deals chiefly with thermo-chemical data of all kind,;-melting and boiling 
points, heats of formation, solution and eomLustion, :;pel'ilic and latent heats, coofiicicnts of 
expansion and conduction, elcctrochemistry, rndimLCtivc phenomena, colloid chemistry, and 
technical analysis and testing. 

The whole work is an ii11·aluablc addition to any clwmical library, and is far in ad,·ance 
of any :5imilar work in English, for not only does it euntain mud1 more information, but it 
is printed better on bettl•r paper and j,; sold at a mnt·h '.owcr pricl'.-A. H.P. 

Colloid Symposium Monograph. Papers and Discussions presented at the First 
National Symposium on Colloid Chemistry, University of Wisconsin, June 1923. 
Editt-cl by J. Howard .:lfathews. )led. 8Yn. Pp. 41 !), with G4 iUustmtions. 
Hl~3. )fadi::;on, \Yis.: lkpartmcnt of Chemistry. l'uic•rsity of \\'isconsin. 
(Price $2.75.) 

An account of the Proceedings of the First Xati01rnl Symposium on Colloid Chemistry, 
which took plaL·e on Juno :23, 1\):23, at the l~niversity of Wisconsin. t'ome :25 papers were read 
and discussed. Twenty-threo of these papers are printed in full in the present volume, tho 
remaining two arc to be published cbe1d1l're. The suLjeet5 dealt with arc: (i) Tho heat ot 
coagulation of sulphur hydro~ol8, hy Fn•dl'ril'k L. Brown; (ii) l'rl'l'ipitatiun of sols by akohol, 
Ly \\'ildcr D. Baneroft; (iii) l;d formation, by Harry X. Holml's; (iv) The formation ui 
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inorganic jellies, by Harry B. Weiser; (v) The formation of manganese arsenate jellies, by 
Elmer 0. Kraemer; (vi) Colloid uhemistry t€chniquc, by The. Svedberg; (vii) The problem 
of adsorption from the standpoint of eataly:sis, by Hugh S. Taylor; (viii) ::\Iembrane potentials 
and their relation to anomalous osmose, by F. E. Bartell; (ix) Surface films as plastic solids, 
by Robert E. Wilson and E. D. Ries; (x) Forces regulating the size of colloidal particles, by 
E. F. Burton; (xi) The moulrnnism of the mutual precipitation of hydrosols, by A. W. Thomas 
and Lucille Johnson; (xii) The theory of emulsifiuation, by l'hilip .Finkle, Hal D. Draper, and 
Joel H. Hildebrand; (xiii) The swelling of protein jellies, by John Arthur \Yilson; (xiv) The 
thermo.chemistry of protein behaviour, by J. H. :Mathews and Ben W. Rowland; (xv) On the 
theory of lyophilic colloids and the behaviour of protoplasm, by Martin H. Fischer; (xvi) 
Conditions affecting the hydrolysis of collagen to gelatin, by Robert H. Bogue; (xvii) The 
colloid chemical problems in tho manufacture of enzymic and animuJ glandular products, by 
David Klein; (xviii) The colloidal state in metals and alloys, by Jerome Alexander; (xix) 
Colloid properties of rubber and compound ingredients, by Ellwood B. Spear; (xx) The 
dispersity of the silver lrnlidcs in relation to their photographic products, by S. E. Sheppard; 
(xxi) The nature of the uhemical reactions of colloidal clay, by R-ichard Bradfield; and (xxii) 
The application of colloid chemistry to some agricultural problems, by Ross Aiken Gortner. 

It is very satisfactory and useful to have so large a number of papees on colloid chemistry 
collected in a handy volume like the pre::;ent work, but perhaps the most pleasing feature of 
the volume is the reproduction of the discussions of the various papers. These discussions 
add much to the value of the book, and in many cases questions have brought answers from 
the authors which add considembly to the value of the papers. It is to be hoped that the plan 
of holding further symposiums will be carried into effect and that the proceeding:; of these 
will be given to the world in handy volumes like the present one.-J. F. 8. 

Das Atzen der Metalle fiir kunstgewerbliche Zwecke. Nebst einer Zusammen
stellung der wichtigsten Verfahren zur Verschonerung geatzter Gegenstii.nde 
("The Etching of Metals for Arti:::;tic Purposes. Also a Summary of the Most 
Important Processes for Beautifying Etched Artidcs "). By H. Sclrnberth. 
Post Svo. Ddtte Aufla.ge. Pp. viii+ 2G2, v.ith 32 illustrations. 1923. 
Wien und Leipzig: A. Hartleben. (Price G.l\I. 4.) 

The present edition has been extended and improved by the inclmiion of newly tested 
processes. It is a most interesting and useful little book, containing a fund of data regarding 
the artistic uses of the process of etching metals. After giving details of the action of the 
many etching reagents, the author describes the methods of protecting the metal from the 
etchant and the production of the patterns desired. The second part contains particulars 
of many processes of colouring metals. An Appendix includes dcsuriptions of how to etch 
marble, glass, and other non-metallic materials. An endeavour is made to picture both the 
chemical proee8scs involved and also the technical manipulations. 

The use of this book is facilitated by the fact that a detailed contents list appears at the 
beginning, the body of the book is clearly paragraphed, and a fairly complete name and subject 
index is appended. l\Iany interesting historical references are included. The book is a useful 
guide to those interested in the art of metal ctching.-T. H. T. 

Das Kupferschweissverfahren insbesondere bei Lokomotiv-Feuerbiichsen (" The 
Process of Welding Copper, with .Especial Regard to Locomotiye Fireboxes "). 
By Adolf Bothe. 8Yo. Pp. f;G, "ith 22 illustrations in the text. 1923. Berlin : 
Julius Springer. (Price G.JI. 2.) 

Of especial interest to copper manufacturers and locomotive engineers, this booklet is 
clearly written and worth reading. Economic factors due to the Great \\"ar made the repair 
of locomotive fireboxes by welding a common practice in Germany. Patching by means of 
rivets and bolts may now be rcplact:d by autogenous welding, the gas-burner method having 
proved the most sati:;factory. Many gases have been tried, but acetylene will apparently 
continue to be used, owing to the fact that its products of combu:;tion are such as to intluence 
the weld favourably. The selection of burners, toob, and copper-tilling materials are discussed 
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Electrolytic copper should not be used for filling in tough-pitch copper or arsenical copper. 
With a wire containing phosphorus a skilled operator may e-ven operate without a flux, but 
beginners should use welding powders or pastes. The author writes as one who has maintained 
close contact with practice, mentioning the influence of weather conditions, draughts, and 
rate of cooling upon the success of the repair. Such welding requires operators of suitable 
physique to withstand the heated working conditions-in a firebox where preheating must 
precede welding. This preheating, necessary on account of the high heat conductivity of 
copper, must be done with care to avoid overheating by using too large a burner. The special 
training of welding operatives is discussed in detail.-T. H. T. 

Das Verzinken von Eisen ("The Zincing 
8vo. Pp. iv + 68, with 9 illustrations. 
lebPn. (Price G.M. 2.) 

of Iron"). By Heinz Bablik. Post 
1924. 'Vim und Leipzig: A. Hart-

This little book approaches the subject of the zincing of iron from the metallographic 
and chemical points of view, and makes no attempt to record the many and varied methods of 
handling materials during zincing operations. Galvanizing, sherardizing, zinc-plating, and 
zinc-spraying by the Schoop process are each described, and the structures they produce 
illustrated by sketches. It is a pity that when figures are given for the rate of deposition and 
such other details, the author has not quoted more than one source of information. The 
figures given are thus of little comparative value, and in the case of zinc-spraying they are 
scarcely true for modern practice. It is to be doubted whether any zincing expert in this 
country will be repaid for deciphering the German type of this book, although it is a well- balanced 
survey of the subject and contains the names of certain firms, the brand marks, and analyses of 
zinc marketed by German firms, and certain other data of like character.-T. H. T. 

Die galvanischen Metallniederschlage und deren Ausfilhren (Galvanostegie und 
Galvanoplastik). By Hubert Steinach and Georg Buehner. 4 Aufl.age (revised 
by Georg Buchner and Alfred Wagrinz). Pp. 188, with 87 illustrations. Berlin: 
M. Krayn. (Price $1.50.) 

Within a comparatively small number of pages this book conveys a variety of essent.ia 
information for the intelligent artisan whose rudimentary knowledge of electro-deposition 
may be weak. In the first part he is conducted through the intricacies of elementary chemical, 
physical, and electrical theory in an instructive and clear manner. He is introduced quite 
gently to positively and negatively charged particles, to the meaning of chemical formula>, 
to the inner working of dynamo and similar ma<'hines, to the method of regulation ancl 
m0mmrement of ordinary physical constants, and to the erection of efficient electric apparatus. 
The second section opens with a description of the proper methods of cleaning and preparing 
the surfaces of the metals on which deposits are to be made. There follow formulm and 
instructions for the assembling of baths of various compositions, and a noteworthy feature 
i~ the effort made to warn the unwary of possible pitfalls. The final section is most interesting 
and one which is rarely properly described-the electrotyping process. The principles are 
clearly enunciat€d in simple understandable language.-\\'. A. C.:;{. 

Die Metallfarbung. Handbuch fiir die chcmische-elektr_ochemische und mechan
ische Metallfarbung nebst einer Darstellung der geschichtlichen Entwicklung 
derselben ("Colouring of l\fet.als. Handbook of the Colouring of :Metals by 
Chemical, Electrochemical. and Mechanical ProcPRRes, with an Historical 
Survey of its Development"). Ry Georg Buchnf'r. Sechste, vcrmehrte und 
verbeRserte Auftagf'. Pp. xx + 383. lfl:W. Berlin: :\L Krayn. (Price 
G.M. 14.i::'.) 
The fact that a ncw C'clition of this book is callerl for C'Wrv frw years testifi0s to its compI'l.'

lwnsiwnC'ss and gencral utility. ThP prPsent edition ha~ beP1; considerably revis0d and cnlarg<'d 
to includC' the larg<' ameunt ef nPw nrntter (kaling with the releuring of metals in all its asi)('cts 
tlia.t has nrcumulat<'d <luring the year;, ef the Gn,at \Yar. In carrying nut this work t.he author 
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has attempted, with ronsidnalil" SUC('C'f"'• the difficult Lisk of discriminating between the wheat 
anrl the chaff, and has in most cases pPrsonally tested tlw methods recommended. After a 
gcncrnl survey of the pof'sible nwtho<ls of colouring metals, an historical account is given of the 
development of the art from the time of the Egyptians up to the pr::-scnt day in the nuious 
countries of the world. It is interesting to note that the earliest attempts at altering the colour 
of metals took the form of making bn,f'e metal alloys having a similar appC'ara1wc to gold; this 
was followC'd b~· the covering of bronze and other copper alloy;.; Ly thin films of gold or silver 
which were incorporntC'd with tlrn hasC' met10l hy mC'ehanieal means. and subsequently metals 
were colourc<l hy subjecting tlwm to the action of strangely assortccl mixtures of organic 
snhdanrrs arnl minnal salts. Dnring the last twenty ye:irn or so our knowledge of the 
mechanism of the processes of colouring metals lrnR hcen to a gn·at cxfrnt incrcasc·cl hy the study 
of etching re1tgents in connect ion with nlf'tallogrnphy and by inwstigations on the corrosion of 
metal;;. Thesc rc·seard1cs have resulted in the clPvf'lopment of new nwtho<ls of tinting metallic 
surfaces hy clwmical aml Plcot.rochemical means. An cxc:C'llcnt and full account of the theory 
of the proreRRes involved is givC'n, togC'ther with detail;:; oft hP heKt proce(lures for produdng all 
the possible ranges of colours on the common metals arnl thPir alloys by heat-tinting, by coating 
with other nwt1tls, with lacquers arnl vnrnishes, and with inorganic oxides and salts, and by 
etching with soli<l, liquid, arnl g1tseous reagents. 

The hook is well printed on good paprr. It contains an exhaus1iYe inclex and a table showing 
where to find information for producing any required colour on any metal, and it is singularly 
free from typographical errors; it should therPfor<) prove i1waluablo to all inkrPskd in the 
artifitic ckcoration of metal wares.-A. lt. l'. 

Elektrolytische Metall-Abscheidungen. By Gcorg Buchner. 2 Auflago. Pp. 304, 
illustrat<'d. Berlin: M. Kmyn. (Price $~.i>O.) 

This is the second oclition of an a<lvanrPd enbrgPment of the hook mviowrd above, arnl the 
development of tho e!t'etrolytic processes ha;:; nel essitated many adclitions. The particular 
feature of the work is the endeavour which iR mado to co-orclinato theoretical principles with 
practicnl working. Speoinl attention is direded towarch; the diflieulties encountered in 
dealing with the LathK for t.lw deposition of the c·ommon metals, such as copper, nickel, zinc, 
and silver, and in addition parti<'ulars ar(' given of tho procrdurc>s in tho caso of rarc>r metals 
such as gold, cadmium, brass, &co. The functions and behaviour of concc>ntration cells are 
cnkrc>d into, and the influence of colloicls and Himilar matc>rials is disoussc>d. Both in the 
spction dealing with g0110ral oonsid£'rations and that devoted to spPcial lmths and processes 
thero is evidence that the 1tuthor is thoroughly eonwrsant with tho plwnomPna he dc>scrihos; 
and thi;:; and the companion nilumc an• to be reeommenclcd as being a scientific Pxposition of 
the applications of 0ketrolysis.-W. A. C. :N. 

Elements de Metallurgie. By A .. facquct and D. TomlwC'k (Bibliothcqne de l'En
seig1wmcnt Technique). Uenxicmc ((dition, revue corrigfo et augmcntfo de 
"Eh~ments ck 1farchanclisPs." Tome II. Dt>m,V 8Yo. l'p. viii+ 270, with 
2-!0 .figurc,o; in the text.. I 02+. Paris: Du nod. (Pric:-, rl'lit-, 15 francs; cartonrn(, 
I:~ francs; hroehc(, l~ franc".) 

This is the reyi~ed, rorreetcd, and c>nlargt•d secoml edition of a nilumo belonging to 
a t<'<'hnicnl instrnrtion seri0s, having bePn written as an rlcmentary kxt-book for schools. 
It is srt out. under the following sectional heallings-viz. metallnrgir:l! products; iron and 
steel : non-ferrous metals; alloy~. Following these introlludory sPctions, in which tests 
allll properties an' chiefly descrihl d. an' sections den ling in lldail \Yith the metallurgy of 
iron and skl'l; tlw metallurgy of non-frrrous nll'tal~ (coppPr, lead, siln•r. zinr. aluminium, 
niekPI, antimony, gohl, mercury, aml pl::itinnm); foundry praeticr; forging, rolling, and 
drawing; protection of metals; commncial data of wrought nll't:lls; manufacturPd products. 

The d1awing;; are> admirably simplified and the trxt i~ print<'ll in c]pa1', bold type. The 
srction draling with manufactured products em braces cycles, motor-c:H8, cutlery, arms, 
wakiie;; and clo('ks, sih-n-plat0 and jl'wcllery. This ~!'dion is claborate1l much moro than i~ 
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customary in text-books on elementary metallurgy. and the book gains in distinction thereby. 
The mechanisms of such things as a motor-cycle, a gun, a watch, &c., are illustrated and neatly 
described. The earlier sections deal very cursorily with methods of extraction of the metals 
from their ores, most of the space being devoted to the production of marketable metals and 
alloys, their properties and me~. and methods of working them into required shapes. 

The book will be more sen·iceable to those students for whom the study of metallurgy 
is of secondary importance, than one which is principally devoted to methods of extraction 
of metals from their ores.-F. J. 

French-English and English-French Dictionary of Technical Terms and Phrases 
used in Civil, Mechanical, Electrical, and Mining Engineering and Allied Sciences 
and Industries, including Geology, Physical Geography, Petrology, Mineralogy, 
Crystallography, Metallurgy, Chemistry, Physics, Geometry, Abbreviations and 
Symbols, Weights and Measures, Compound Conversion Factors, &c. By 
J. C. Kcttridge. Sup. Roy. Svo. Pp. 1160. 1925. Lornlon : (korgc R.out
lcdgc & Sons, Ltd. (Price 50s. net.) 

Hitherto dictionaries claiming to give technical formR have bern anything hut complrte. 
The difficulty ha;:; always bPcn for a puhlishrr to obtain the srrvices of an author who has 
sufficient knowlPdge of all the subjects embraced. In preparing the present work the author 
has had tl~f' great advantage of a life-long study of the French language from a technical stand
point. He has thus sufficient practicaJ knowlcdgP to Pnable him to give words and phra'·oR 
which aro of <lefinite importance to those who have need of such reforpnce. The examples and 
phrases givcn-owr 100,000 in all-not only illustrate the vocabulary word, but also attest 
the correctiwss of the transbtions ; they show also how the word is used in connection with 
either words, thus teaching how to read and write the langua!!;e. The vocabulary arrange
ment is novel and allows one to turn up a reference without the cumbersome paraphernalia 
of the old method. 

The inventive mind of the author is evidenced by the coding arrangemPnt by which any 
wor<l or phrase may he coded into a word of ten letters, thereby oprning up a new fiPld of 
definite usefulness in technical dictionaries. 

The author is to he congratulated upon his grasp of what is required by professiona,l aml 
business men, and also on the fact that he has proved that we no longer 1wed to rely entirely 
upon Teutonic misinterpreta,tion of what is required in this direction.-ED. 

Fuel; Solid, Liquid, and Gaseous. By J. S. S. Brame. Third f'ditinn. Dcmy 8vo. 
Pp. xv + 388, with 73 illustrations. 1924. London : E<lwanl Arnold & Co. 
(Price 18s. net.) 

Rramc's hook on FtIPl needs no recommendation to the serious student of fuel problems; 
the first edition appeared in 1914, and the work has since been r<'gardt'd as indispcrnmble to 
the fuel technologist. For the present t'dition, chapters dt'voted to fuels for internal-c01n
bustion engines, the use of powdered coal as fuel, the ignition point of fuels, the velocity of 
combustion of gaseous mixtures, and low-temperature carbonization have been revised and 
brought up to date, whilst Sertion IT. deyoted to liquid fuels for internal combustion engines 
has been practically entir<'ly rP-written. Additional nrnterial on the composition and the 
coking properties of coals has also been included. and standard nwthods for tho testing of 
coal arnl pPtrolenm. issued respectiwly by the FuP! Hcsearch Board and the Institution 
of Petro!Pum Technologists. are gin•n. 

To expPct an adequat('ly compll'te rPYiPw of soli<l, liqui<l, and ga>'eous hwls to hP contained 
in 381 pac:Ps is to expect the impossible. l'rofrssor Brame has giYPn us the next hest possible 
thing-a book in which the diffnent subjects are viewPd in correct perspcctiYe, and which 
in general contains sufficient information to meet thP ordinary evPryday requiremPnts of the 
fuel t<>clmologist. :Jiinuti<l' of the subject must bc> sought elscwherP. 

\Ye find the section devoted to ga,seouR fuels the least satisfador~· part of the volume. 
~lotkrn gas analysi:i an1l calorimetry n'quire a mon' aeeurate staknwnt than that on p. U, 
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viz. that the volume occupied by the molecular weight in grms. of any gas of 0° and 760 mm. 
is 22 · 32 litres. Experimental values of the respective volumes are available and differ occa
sionally fairly considerably from the stated volume. Moreover, only by the use of the experi
mental values can calculated and experimentally determined values of calorific values of 
gaseous mixtures be brought into fairly close agreement. There is a slight amount of repetition 
on pp. 13 and 328. Gaseous volumes are frequently expressed (e.g. p. 199) without reference 
to temperature and pressure. The portion of the book devoted to the calorimetry of gases 
requires very considerable enlargement if it is to be of much service. Two forms of recording 
gas calorimeters are described. A considerably improved form of one of them is available 
nowadays. The other is at present unobtainable, at least in England. We think space 
should be found for a description of Professor Boys' extremely ingenious recording gas 
calorimeter. It affords a lesson in instrument design that would help fuel technologists and 
experimenters generally. The C0 2 recorders described include one, the manufacture of which, 
owing to the instrument's unreliability, has been abandoned in England. The most reliable 
type of instrument of this kind-the katharometer-is not described. Finally, fuel costs 
discussed in the book should be brought into line with present-day charges, which are now 
sufficiently stabilized. Fuel oil is not to-day obtainable at 42s. 6d. per ton, nor anthracite 
at 22s. per ton (p. 304). Moreover, town's gas is nowadays sold by the therm and not at 
2s. per 1000 cu. ft. 

Professor Brame's book will long be the standard text- book of the student of fuel tech
nology. The slight defects to which we have directed attention will, we hope, be corrected 
when the next edition is called for.-J. S. G. T. 

Guide Pratique du Chimiste, Metallurgiste et de l'Essayeur ("Practical Guide for 
the Chemist, Metallurgist, and Assayer"). By L. Campredon. Troisieme edi
tion, revue, corrigee et augmentee. 8vo. Pp. xv + 916, illustrated. 1923. 
Paris: Ch. Beranger. (Price 72 francs.) 

This is the third edition of a treatise on metallurgical analysis, the first edition of which 
appeared in 1897 and the second in 1908. The work is divided into three parts, the first of 
which deals with methods of sampling, apparatus, and reagents, and methods of analysing 
and testing fuels, gases, refractories, and industrial waters. The second part contains methods 
for the analysis of minerals, alloys, and metallurgical products of the commoner and some 
of the rarer metals, whilst the third contains a series of useful tables for the calculation of 
analytical results. 

The author is primarily a steelworks chemist, and the book appears to be written chiefly 
for his co-workers in this branch of metallurgy, for the chapters dealing with the analysis of 
steelworks materials, ferruginous ores, metals and alloys, fuels, gases, and refractories are by 
far the best, most complete. and up to date in the book. The treatment accorded many of the 
non-ferrous metals is distinctly poor in parts, many of the processes recommended are anti
quated and others are of doubtful accuracy, whilst many well-known modern procedures are 
either omitted entirely or simply mentioned in a few words as alternative methods. Amongst 
the latter may be noted the separation of arsenic and antimony by hydrogen sulphide in 
strongly acid solutions, the volumetric determination of arsenic by means of iodine, the 
cyanide titration of copper, Hampe's classical method for the complete analysis of refined 
copper, the iodine titration of tin, the determination of bismuth as oxychloride, of cadmium 
as sulphate, and of lead as molybdate. On the other hand, a number of obsolete methods for 
the volumetric estimation of copper arc given. as well as two volumetric procedures for bismuth, 
which are rnrely, if ever, usC'd by modern analysts. Dry mC'thods of assaying lead, tin, and 
antimony ores are so rarely employed now that this section of the book could be considerably 
curtailed. leaving room for the description of the more recent volurnC'tric mC'thods mentioned 
abovC'. The chapkrs on bismuth and cadmium are very poor and contain few cktails of the 
processes recommenckd. The eupellation of bismuth for the determination of silver leads 
to low results. owing to excessive absorption by the cupel, and owing to the uncertainty of 
obtaining a precipitate of definite composition, cadmium should never be weighed as sulphide. 
In the determination of tellurium in bismuth it is stated that hydrod1loric acid reduces tellnrites 
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to tellnride~, whereas it should be tellurates to tellurites. The methods described for the 
analysis of platinum mineral and osmiridium will give only very approximate results enm 
after much practice, and are of little commercial value now that the price of the metals is "o high. 

This book suffers from the fact that it was first puL!ished 30 yen,rs ago. Since then 
n,nalytical chemistry has made such gren,t strides that it is impossible to incorporate the 
advances made simply by revising and m1gmenting an old edition. The n,uthor would have 
been better advised to re-write the whole work, cutting out ruthlessly n,ll antiquated pro
cedures, condensing mn,ny of the lt•ss important methods, n,nd introducing more of the newer 
methods, especially volumetric n,nd electrolytic methods. 

The book is well printed on gooLl paper, and the text mattPr i~ on the wholP wdl :trrangcd, 
but the lack of an index in n, book covering so vast a field is a serious drawback to its utility. 
The proof-rPading has not been well done; there arc many errors in formulro and authorH' 
namP~, which are a source of anno~·ance to readers. Space might have been savl'd by using 
longer pn,ragraphs n,nd by employing abbreviations for "grammes" n,nd "centimetres cube~," 
which arc written in full practically throughout.-A. R. P. 

Introduction to Theoretical Physics. Volume I. By Arthur Haas. Translated 
from the third and fourth German editions by T. Verschoyle. ·with a Fore
word by F. G. Donnan. Demy Svo. Pp. ix + 331, with 58 figures in the text. 
1924. London: Constable & Company, Ltd. (Price 218. net.) 

We are in qualified agreement with Professor Donnan's statement in his Foreword that 
" a sure understanding of the quantitative principles of physical science is nowadn,ys a necessity 
for everybody-for the chemist. engineer, and physiologist .... " We would not have written 
"everybody," but we agree with Professor Donnan in his advocacy of the necessity of the 
possession of a profound knowledge of physics by chemists. 

Is the chemist likely to be helped by this volume? In spite of Professor Donnan's eloquent 
recommendation, we are certain that it will not help in the least. It is a Look on physics, 
written essentially for the advanced physicist. Chapters are devoted to : Dynamics of a 
particle, of rigid bodies and of deformable bodies, the general principles of mechanics 
and of vector fields, the theory of potential, Maxwell's theory of the electromagnetic field, 
and the electromagnetic theory of light. Vector theory n,nd notation arc employed through
out the volume. This fact itself sets very narrow limits to the usefulness of the work. Our 
colleges turn out very few physicists, and practimlly no chemists who haw cwn an inkling of 
the beauties of the methods of vector analysis, as developed and employed by Heavisidc. 
Tensor analysis-a glorified form of vector analysis-is employed in the work. It has been 
said, by Whitehead if our memory is not at fault, that the physicists of the country wont 
into a panic when they learnt that the study of relativity necessitated a knO\dcdge of tensor 
analysis. And here we have vector and tensor analysis recommended to chemists! \Ye 
<·an onl,\· recommC1nd the work to the attention of the honours or post-graduate ~tudcnt of 
mathematical physics. 

The work of transLition has been well done, the volume is well got up, and there are very 
fow mistakes in the text. The most glaring of these, which occurs twice in the ,·olumc (pp. 24, 
134), is a stakmPnt to the effect that "it is a property of sine and.cosindunctions that they arc 
equal to their second derivatives taken with opposite sign." Ewn chemists will Le able to 
detect the error, we frel sure. \Yill they recognize Ohm's law in the statement on p. 22:3: 
"The vector of the current density is proportional to the electric field strength, the pro
portional factor dnpending only on the nature of the conductor" ? The footnot<' to p. 122 
regarding the drrivation of Green',; theorem from Gauss's theorem is, we think, attrilmtaLlc 
to the author's nationality. The former theorem is of wry much wider applicability than 
the latter. 

An Appendix extending on•r 21 pp. is devoted to an admirable summary of the contents 
of the volume. An adequate indPx i~ pro,·idcd. Considering that thl' grcakr part of the 
work is based upon mL•thods of analysis originated and dcwloped hy Oli>cr Hcavi~idP, \H' 

n•grct that his name occurs nowlwre in the volumc.-J. 8. G. T. 
\'OL. XXXIII. 2 R 
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Konduktometrische Titrationen (" Conductomotric Titmtions "). By I. }I, Kolthoff. 
8vo. Pp. vii + 941, with 2G figures in the text. 1923. Dresden : Theodor 
Steinkopf. (Price CUL 2.7•>.) 
During the past few years considerable work has Leen done, especially in Germany and 

.\merica. on the development of methods of volumetric analysis, in whieh the end-point is deter
mined Ly observing the change in Plectrical properties of the solution during the addition of 
the standard solution. In general, two methods have been adopted; in the first the potential 
of a standard electrode against the Rolution under test is measured, a sudden change of potential 
indicating thP <'nd-point, and in the second a graph is plotted showing the change of conductivity 
(reciprocal of the resistance as measured by means of a \Ylwat,;tone bridge) as the reagentis 
added, the point of intersection of the two straight lines obtained indieating the end-point. 
Dr. Kohhoff has devoted a great ckal of patient research to the inn'stigation of the possibilities 
of the latter method, and his rt>snlts have been puLlislwd chi<'fly in German and Dutch 
periodicah<, and es1X'cially in tlw Zeilschrift fiir analytisclie Chemie. In this little brochure he 
has collPdecl together the material of his numerous papers and of thoso of the few other 
investigators in thiR field, and pTeBPnted the information in a concise yet clear, connected, and 
readal1lc foTm. The adn1ntagcs of an accurate volumetric method over even the simplest 
gravimetric process for a series of <lPtcrrninat.ions of the same i:mbstance in a number of samples 
are well r<'cognized by analysts, but unfortmrntely a volumetric process is not always available, 
often b('causc of the laPk of a suit a blc indicator. In these cases the development of an elcctro
metric method solves the difficulty, and although it may be argued that th(' cost of the necessary 
apparatus is high, it must be renwmbercd that the time saved and the accuracy gained will 
Yery soon offset the original cost. Although a great deal of work has been done on the deter
mination of metals by means of conductometric analysis, it would appear from a perusal of 
this book that a sufficiently accurate method has been evolved only in very few cases. The 
converse is true of the det<·rmination of the acid radicles; conductomctric processes in them 
cases ofkn give more aPcuratc results than any other process, especially for the more complex 
acids. Th(' book, therefore, may not appeal to metallurgical chemists so much as to public 
analysts and the like. 

The scope of the work inclmlf'S a description of the principl('s of and apparatus for carrying 
out conductomctric analysb and the application of the method to the determination of 
mcta!R and acid racliclcs.-A. R. P. 

Konzerne der Metallindustrie (" Concerns of the _Metal Industry "). Zwcite, 
erg:inztc und vcrbcsserte Aufla.gc. Hcmusgcgcben vom Yon;tand des Deutschen 
l\Ictalbtrh<'iter Ycrbandes. Pp. viii + 331. 1!124. Stuttgart : Alexander 
::-:chlickn un<l Co. (Price, w·h., U.M. 8.80; gcb., U.l\I. 10.80, post fo~e.) 

This book constitutes a history of the modern German metallurgical industry; it traces 
the growth of tile' two big trusts-the ~tinnes concC'rn and the A.E.G.-from their birth, and 
explains the <'c·onomic rt>asons for thc·ir rapid development and their gr<'at pow(lf in the nerman 
Lusirn·,;s world. The work of C'ad1 member of the combine is desnihed, as well as its bearing 
on tlw united policy. In addition, tlw smallPr combines and independent firms arc treated 
in tlw sanw way. ddaib arl' givl'n of tlwir capital, dircctoratP, and rrsourc·('s, and their relation 
to <'ad1 is explaitwd by the help of tahlrs, showing how the principal nwmber of the combine 
ha~ ahsorl)('<l thr Je:;ser nH·mhprs arnl stark<! to throw out offshoots of its own, .-\lt.ogether 
thP ho<>k i" a fasc·inating stucl:- of (;nman lmsinrss acumen and organization, ancl as such 
should Ill' l'l':td by all thr kaders of the English metalluq.:ical industry which is now liPing so 
badly liit hy <·ompPtitinn from ib 1;erman competitor"'.-"\. H. P. 

Korrosionforschung vom Standpunkte der Metallkunde. Hy \\'. H. Creutzfeldt. 
(i"ammlung \"ie"·l'g. Tagl';;fmgen a.us dt>n ( ;l'bietl'n der Xaturwissl'nschaften 
uncl rll'I' 'l\·chnik. Hdt 7--1.) Pp. 38. lD2-!. Braunsdrn•eig: FriPdr. \'ieweg 
und i"ohu .\.(;. (Priec G.}J. 2.) 
This lwPkll't is <lt>1li1·:1ted to Prnfr~sor C. Tammann, the antlwr's t1'ad1rr. ancl ad;:nuw

ll'clgnwnt is maclr to the tirm of Krupp, E"'sPn, for pnmitting it.s puldkation. It iB clividC'd 
into two parts, c!Palinµ: l'l'SJll'c·1iY<'ly wit.11 tlie :>cientitk and irnlustrial standpoint>'. The author 
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is under no delusion as to the complexity of corrosion problems, and in the Introduction he 
points out that there is practically no department of natural science which is not involvedin 
their study. In the first and larger part au outline is given of the various factors which enter 
into the corrosion process (e.g. induction and passivity phenomena, overpotential, influence 
of temperature, pressure, &c.), the treatment being essentially that of the physical chemist. 
There is considerable compression, but liberal references arc given to original literature. ~ ot
withstanding an observation of the author that "in Germany works on the eorro:sion of metals 
are far less extensive, and arc not given such publicity as they are in America and England," 
it is significant that the papers actually quoted by him in the text are almost exclusively of 
German origin. To English reader.-; this is clearly not a matter of great concern, since to them 
tlw book will chiefly appeal as affording a convenient digest of Grrman literature. At the 
same time it is obvious that ~ueh insularity of treatnwnt must lead to incompletene~s. Probably 
the most serious omission relates to the section on Pleetrolytic potential, where no reference 
is made to the eleetrochemical action which may rPsult from difforrncPs of potential set up 
by differential aeration. A gratifying foaturc is the importance attached to the secondary 
processes by whid1 the attack upon the metal may ho influenced, although the influc-ncc of the 
corrosion product, surely the most importtint of the secondary factors, rccl'ives only a casual 
reference. 

In the second part of the work emphasis is placed upon the value of corrosion tests carried 
out under industrial conditions, due n'gard being paid to the principles enunciated in the 
preceding part. \\'oil-reasoned advice is given concerning the pre-cautions which should be 
observed in carrying out such tests. Typical methods of protection are very briefly outlined, 
and appropriate fields of research are indicated. Within small compaRs the work presents 
many features of interest to those who are concerned with corrosion.-\V. H.J. VERNON. 

La Galvanoplastica in rame, argento, oro, nichelio, ferro, cobalto, plombo, stagno 
e zinco ("Electro-metallurgy"). By Federico \Verth. Terza cdizione com
plctamente, riffata a cura dell' Ing. Italo Ghersi. Pp. xi + 323, with 136 
illustrations. 1923. .'.\lilano: Ulrico Hoepli. (Price 12.50 lire.) 

This small book deals with the electro-deposition of copper, silver, gold, niekel, iron, cobalt, 
lead, zinc, and tin. After an introduction, in which the principlc-s of electrolysis and metallo
graphy are briefly considerPd, the author proceeds to tt description of the electrolytic baths 
from which the aboYc-named metal are deposited. l'oneentration, acidity, alkalinity, tompc-ra
turc, and otlwr v:iriable factors of the baths are considered, and the naturo and form of the 
anode suitablt> for various working conditions is discussed. The production of impressions 
in wax, gutta. percha, and other non-conducting matPrials is described, along with the process of 
rendering the imprPssed surface conducting. The following chapter deals with a description 
of the apparatus and instnunont,; used in electro-metallurgy, including batkries, dynamos, 
resistances, distribution and switch-boards. and meaHuring instruments. The methods and 
conditions under which the rapid deposition of mctab may be effected are dl·scribed. The 
final chapter dl'als with the applications of electro-nwtallurgy. Among tlw subjects treated are: 
The reproduction in metal of natural objects, such as leaycs, flowPrs, plants, fruit, insects, and 
small animals ; the plating of gramophone rc-eords, ><urgical instrument,;, and tlw ornamenting 
of gla,,.s, porcelain, celluloid, and ceramies gonornlly by tho de.po:sition of metal films. 

Tho book contains much valuauh' and useful information, and should prove to be a trust
worthy guide for those engagPd in l,lectro-metallurgil'al work. Tho dP><criptions arc clear, 
well concc-ivc-d. and entin•ly tru:-<tworthy. 're can thl'rPfore strongly n·L·ommctHl this hook 
to thusP intl'rPstoll in thP suhjeet of t'h·dro-metallmgy.-J. F. ::-\. 

La Soudure electrique. Soudure par resistance. Soudure a l'arc. Machines a souder. 
Examples de travaux (·· Elel'tric "'clding. Hesistancc \Yelding. Arc \Yekling. 
\Yel<ling l\Iac hincs. Practical Examples"). By .'.\l. Yarinois. 8vo. Pp. vi + 42, 
with numeromi illustrations in the text. IB2:3. Paris: J>unod. (l'rice, brochl-, 
(j;) franc~; relil~. 70.7;) francs.) 

An extraordinary amount of tlPtail rl'll'vant to thP oppration of various methods of electric 
welding has been as:sembled in this vohm1l'. lt is l'sscntially the viPwpoint of the engineer 
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which one here finds, and the author hardly attempts to bring us nearer to a knowledge of 
what actually takes place when metals are welded. The metallography of welds made under 
varying conditions has been studied by many, and is both interesting and instructive. One 
must therefore regret that this aspect of the subject has been almost entirely omitted by 
l\L Varinois. On the other hand. very many machines are illustrated. together with examples 
of welding practice. Part I. deals with resistance welding and contains eight chapters ; the 
remaining four chapters describe arc welding. The bulk of the matter has reference to steel 
and iron, and is in the main an accumulation of information supplied by welding apparatus 
manufacturers and patent literature. Non-ferrous welding is mentioned, as in the case of 
Cyc-arc and Hyde, but the extent to which non-ferrous metals are welded is not indicated. 
The publishers have not produced the author's matter in a manner likely to please technical 
readers in this country. The book starts without a list of its contents-that is reserved to 
the end; no detailed indexes of names and subjects are appended; the illustrations are not 
numbered consecutively but by chapters; and, finally, one may observe numerous typographical 
errors. Nevertheless. the reading of such a catalogue of information docs impress one with 
the enormous importance of electric welding in present-day manufacturing practice, and 
probably that was the author's intention. His book should be regarded as a record of the 
commercially achieved rather than as a consideration of the theoretical possibilities.-T. H. T. 

Laboratoriumsbuch fiir die Tonerde- und Aluminiumindustrie ("Laboratory Book 
for the Alumina and Aluminium Industries"). By Heinrich Hiller. Svo. Pp. 32, 
with 5 figures in the text. 1922. Halle : "\Vilhelm Knapp. (Price G.M. 2.) 
This little book is designed primarily for those employed in works engaged in the preparation 

of aluminium from bauxite, and gives a detailed description of the usual methods employed 
in the analysis of bauxite, caustic soda, cryolite. and other raw materials used, as well as the 
various intermediate products and by-products obtained in the manufacture of aluminium. 
The determination of silicon and iron only in metallic aluminium is described. and no account 
is given of the analysis of alloys. The book should prove very useful to chemists in 
aluminium works, as the methods described are not only reliable but combine quickness 
with accuracy; to others, however, it makes little appeal.-A. R. P. 

Le Radium. By l\f arccl Laporte. Pp. 126, with 5 illustrations in the text. Paris: 
P. V. Stock. (Price 2 francs.) 
This little book is intended to serve as a popular elementary introduction to the physics 

and chemistry of radioactivity. Starting from the first principles of atomic theory and 
electromagnetic radiations. the reader is introduced to the main subject by means of a short 
history of the discovery of radium and tlw other radioactive elements. Then follows an account 
of the life story of these elements and a brief description of their use in the treatment of disC>ase. 

\Yhile not going so deeply into the subject as most similar English text-books, the book 
should prove of value to students who wish to gain some little knowledge of this complex and 
fascinating group of eknwnts. The material has been seleeted with such discretion and is 
presented in such a readable mannC'r that it is to be rC>grcttcd that the book is so poorly pro
ducC'd. Both paper and binding are of thC' cheapest kind, whilst the photographs are so blurred 
and indistinct as to be almost worthless ; the print. however. is fairly clear.-A. R. P. 

Les Fours electriques industriels et les Fabrications electrothermiques. By Jean 
Escard. Dcuxiemc Mition. Roy. Svo. Pp. viii + 6i4, with 40 plates and 
265 figures in the text. 1924. Paris: Dunod. (Price 80 francs.) 
The second edition of Escard's book is welcome. for it proyides a very complete and useful 

modem summary of the many types of elC>ctric furnaces, their uses, advantages. and operation. 
The main features of the first <'dition have beC'n retained, but in the directions in which marked 
improyemC>nts have been made within recent years these havo been recorded. As a conse
quence the volume is much larger and more comprehensive than heretofore. After discussing 
the general types of elect.rie furnaces and the processes for the manufacture of electrodes. 
both carbon and metallic, the author dPals with the extraction of metals from thrir ores. paying 
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particular attention to zinc, aluminium, and iron, in separate chapters. There follows a section 
on the refining of steel. The manufacture of various high melting point ferrous and non-ferrous 
alloys and metallic carbides. and their respective uses, are systematically rodewed. The 
closing chapters deal with carborundum and its derivative~, and the synthetic production 
of nitric acid from the air, both direct and through the agencies of calcium cyanamide and 
metallic nitrides. 

Throughout, the illustrations and diagrams are exceptionally clear and informative. The 
text is understandable, and the descriptions and arguments tersely put. The increasing uses 
to which electric furnaces of various types are now being applied render it essential that the 
metallurgist should be fully informed of the advances that are made. This book is one of 
few that are really helpful.-W. A. C. N. 

Les Grandes Industries Modernes. By Paul de Rousiers. II.-La Metallurgie. 
Cr. Svo. Pp. 284. 1925. Paris: Armand Colin. (Price, broche, 9 francs.) 

In an earlier volume the author considered coal, oil, and electricity as the sources of the 
power needed to carry on our great industrial world. In this recent volume he passes on to the 
study of metallurgy from the point of view of world trade. The two main points discussed by 
the author arc how the technical changes which have occurred during the past century in the 
realm of metallurgy have affected the organization and development of engineering works, as 
well as upon the masters and men connected with them. The economic changes are further 
considered, and especially the ever-increasing facilities for distant distribution, in respect to the 
progress of metallurgical advances in the several more active industrial countries in the world. 
The first question raises questions of management and contracts, which form the subject of 
heated discussions in the quarters interested. The second deals with the more general problem 
of working arrangements, cartels, syndicates of producers which directly concerns the metal
lurgical consumers, including practically all kinds of industries. Passing briefly in review, 
iron ore mines, mineral reduction, uses of cast iron and mechanical construction, the author 
devotes consecutive chapters to the metallurgical progress in England, Germany, and America, 
then France, Russia, Belgian and lesser States. Each of the problems is treated by the author 
in the light of numerous and systematic observations derived from production statistics, and 
this gives his conclusions an exact and scientific basis. The book is to be recommended for 
its classified information and mode of presentation to those who have to take broad views of 
workaday affairs under present-day conditions.-J. P. 

L'Isotopie et les Elements isotopes. By :Mme. Pierre Curie. (Recueil des Con
ferences-Rapports de Documentation sur la Physique. Volume D. 2" Serie. 
Confl>rcnces 1, 2, and 3.) l\Icd. Svo. Pp. 210, with 35 figures. 1924. Paris : 
Les Presses Universitaircs de .France, 4!) Boulevard ~tc. l\Iichel. (Price 22.50 
francs.) 

The na.mc of Curie is one which will ever be :issociated in a highly distinguished manner 
with the study of the radioactive elements, and with the advanced conceptions of physics 
and chemistry which have been evolved during the last two or three decados. A book, therc
lore, by l\Imo. Curie demands the attention and the interest of all earne,.;t students, and in this 
instance thPir perusal of the work will be well repaid. 

The volume is one of t<e\·eral issued under the general editorship of the Juur11al de 
l'hv0i111u, each of which is compiled as the result of public conforences between the leading 
.French scientists of the d:iy who have specialized in a particular branch, and is pubfoilll'd under 
the name of one of their number. 

The report under review is divided into four main sections de<iling respectively with radio
active elements, positive rays, the structure of atom-. and the separation of isotopes. A 
comprehensive bibliography adds to the usefulness of the book. The researches m1d publica
tions of workers in these tields in all cow1tries are critically reviewed. and the resulting corn. 
pilation is an authoritative account of the position as it is to-day. The scientific presentation 
of the discussions is highly commendable. The diagrams arc dear and have been carefully 
selected to illustrate the points in the text to which they refer.-\\". A. C. N. 
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Manuel de Ferblanterie, Zinguerie, Cuiverie et Tolerie. By H. l'ninat. (Biblio
th(·que prnfrssi•mak.) Pp. 20.), with 2.'i!J figurl's in the text. 
Baillih·e et Fils. (l'riee 12 franes.) 

Paris: J.-B. 

The author of thi~ book is a ma:-;ter-craftsman who has handled the tools and understands 
the methods of which he writes. The art of working in r;heet metals is a very cxtensh-e one, 
and the industry widPly "catkrcd. Institutions in which the tinsmith'~ art is taught [l,fC not 
widely c:-;tublished in Fram.:(•, }'or artisans and [l,pprenticcs who have no access to courses 
of st•Hly in sud1 institutions thh; book is written. 

It commences with a, con~idt·ration of the elements of arithmetic, algeLra. and geometry 
which arc nt•cp;,;:-;ary to enablo the worker to construct artidcs from drawings. The production, 
manufacture. and properti1·s of the matt,rials used arc briefly described. in onlor that the metal
worker may know tho adnmtagc< and limitations of the metal with which he works. 

In the prnctical part the metttl-workn\; tool::; are ;;tudied both as regards dimonsions 
and weight. Hand and mal'hinc tool:;, cutting, pressing. and spinning tools, arc described. 
as well as now proces;;es of faLrication :,;ud1 as autogcnous wcl<ling of thin slwds and electrical 
welding maehinos. The fahrirntion of articles by hand is described and compared with their 
manufacture liy nrnuhine in cases of ropetition wol'ic The manufacture of metal boxes is 
also descriLcd. and. filrnlly. the orgm1i •ation of stocks of materi<Ll and the lay out of workshops. 

The desl'riptions of the extraction and production of tho met.als are very slrnkhy and not 
altogethl'r aecumte. 1t is strange to n·ad of nitric acid as a pickling reagent for copper, its 
use being advocated as it attaeks the motaL while sulphuric acid does not. This is ono of 
the rca:;ons why the latter is actually preferable to tlw former, its ability to dissolve the scale 
consisting of copper oxides being another reason. 

The actual details of craftsmanship, of tools. and of the methods of shaping, Lending. 
joining, &c., shoul<l be valuaLle to all who arc lcm·ning the art.-F. J. 

Mechanische Technologie der 
ilhu;tratl'<l. HJ2J. Berlin : 
U.l\l. ti.80.) 

Metalle in Frage und Antwort. Pp. vii + 219, 
Julius t;pringcr. (Price, geh., U.l\l. (); geb., 

The distinctive feature of this Look is that tho information is ;;pt out in the form of questions 
and [l,nswers. Very little advantago eun be det-Octed in this method; in Rome ways it is a 
decided disa(h-antage. invoh·ing prodigality of space, repetition of details, disconhnuity in the 
theme. and lack of facility in reforcnee work. On t,ho whole the system eannot be roconunonded. 

The matter cont[l,ined in the Look is intended mainly for the engineer and technician. The 
extraction and refining of the 11011-fcrrous metals is vNy brictly dealt with, and but little moro 
attention i8 paid to iron and 1:>teel. The groatest numhor of the sections consists of short 
dcscription8 of mechanical tools, machine;.;, luLrieants, rolling-mills, tube manufaeture, welding, 
and other procc-:;scs with which the ordinary l'ngineer might be expected to be familiar. The 
di<tgram< arc small. but mo:;t of thom ;u'(I clear and mlet1uat-O!y illustrate the p<tragraphs to 
which t,hey aro attached.-\\'. A. C. N. 

Metallurgy : An Elementary Text-Book. By E. L. H.head. 
Pp. xii+ "!03, "·ith 1-!;) illnstmtiuns in the text. 1924. 
t:rel'n & Company. (Prie<' is. Gil.) 

Xcw edition. Cr. Svo. 
London : Longmans, 

1t is thirty yoars Hinee the fir;.;t. l'dition of this element:iry text.bouk \ra~ puhlislwd. and 
the prl'sent Yolumo ill the fomth l'dition. Tho athances in uwtallurgy during this time 
hayo Leen great, hut it would be futile to includo in a book intended only for the Leginner, or 
for one who n•quired only [I, general insight into the subject, particulars of crnry new step 
forward. to tho exl'lusion, possibly, of some of the basic principles of tho science. The author, 
howcyer, has endeavoured to introduce a few modern ideas in a simple way. The most 
important of tho now fratun•s are thC' sections on the rudiments of motallography and the 
generation and distribution of heat. This edition is a satisfactory successor to the previous 
ones, and will. no doubt. be useful to the vory young student; but for the eal'Jl('St worker it might 
be moro economical. and certainly as cflicient. to proceed stntightaway to one of the larger 
text-books ~e.g. Uowland --in which l'lemontary principles arc clearly explained in eon
function with more adYaneod parts of the subject.-\\'. A. C. N. 
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Methodes de Recherche et de ContrOle dans la Metallurgie de Precision. By P. 
Chcwnar<l. (Extra.it des .\Ien10irs et Compte,.; rendu~ des tranrnx de la ~uciete 
des Ingenicurs Civils de FrnncL', Bulletin dl' j nillet-sqitembrc HJ22.) Pp. 43, 
with 22 figures in the tPxt. Hl23. Paris : J>unucl. (Price 4 francs.) 

The dbcovery by('. E. Guillaume in 18U!i of an iron-nickPl alloy of less oxpansibility than 
that of the component metals led to a study of other irnn-nid:Pl alloys, laid the foundation of 
a series of extensive researches by Uuillaumo in l·ullaboratiun with tho lmphy steelworks, 
and resulted in the creation of some remarkable alloy:;. The work:; were won on•r to appreciate 
the import,anee of exact nwtallurgil'al mC'thOlb, a scientific attitude was creatC'd, and a special 
dC'partment wa8 in8talll·d for the study and 1n·pparatiun of alloys of precision used in science 
and industry Ly reason of their exceptional phy:;ical or dll'micaJ pro1)('rties. Among such 
are lnvar and Elinvar; alloy8 of high t.hermal resistivity and low temperature eoeflkiont for 
rheo:stats, heating apparatus. and standard resisbuH·es; allop; for indu8trial thermocouples 
and for permanent magnets; also alloys resistant to corrosive liquors, tu steam, to high 

temperatures, and to temporaturos kss than atmosphl'ric. 
In the preparation of a new alloy four stago:; are reeognized: (1) research, (:!} the work 

of synthesis and intensiYe study, (a) organization of :mbHcquent manufaeture, (4) control of 
the finished product. Eal'h of these stages iH cfofinl'd at length. 

The 1wce8sity for precise, 8orn;itive. and trustworthy. yet rapid and inexpensive. exi;eri
mental methods is emphasized, as well as the significance of feeble manifestations of certain 
phenomena and of minute differences in experimental re8ults. Ap1mratus is m;ed in which 
the personal equation is eliminated as far as po:;sibll'. ExpcriPnce has shown that the dilatation 
pyrometer is more trustworthy than the thormo-ell'\:trie pyrometer, and has been ;;ubstituted 
therofor. 

The organization, type;; of apparatus nsl'd (including dilatometers}, methods of work, and 
some of the rC'sults obtained are succinctly desnibed. The di;;covery of new alloys results 
not from a happy chancP, erowning empirical tests, Lut from a metho<lieal, searching, and exact 
~tudy of the properties of metallic complexcs.-F. J. 

Mitteilungen des Chemiker-Facha usschusses der Gesellschaft Deutscher Metall
hiitten und Bergleute. I. Teil-Ausgewahlte Methoden fiir Scheidsanalysen 
und Kontradiktorisches Arbeiten bei der Untersuchung von Erzen, Metallen und 
sonstigen Hiittenprodukten (" Hecommended .\lethocls for the .\naly"is of Ores, 
.:\ktab, and ~letalhugien.l l'rnducts "). ~lc<l. 8vo. l'p. xii-+- L°'i;i, with 3 figurt's. 

Hl2..t. Berlin: Uesellsdmft Deut:scher l\ktallhiittcn- und Bcfgkute e. ''· 
(Price $2.) 

This is a collection of rapid and al'l'Urate methothi for the anal.pis of ores and metallurgicaJ 
prod1H·tR of the principal no11-ft•1ToUH metals, contrihut<•d hy the forl'most Uerman works 
chemists and edited by a l'onunitko of the lil'rman .l\ld:.dlnrgical ~oeiety. ThP mptals dealt 
with arc kad, copper, tin, antimony, arnl'nie, almninimn. tlw prel'iouK nwtals, and fl'JTo-alloys 
used for lmrdening skd, and in all easPs nwtlwtls are gin'n, for the analysis of ores and the 
principal alloys of these metals, as well as the by-products prodt1l'(•d in smelting till' orPs. 
Procedures aw also gin·n for the dl'knnination of impnritie:; whil'h may cause trouble in the 

snwlting of the ores or thl' working of the metab. 
Tlw rnPthods reeomml·rnkd an• in general n·ry rdiahle, but in one or two easl's morl' rapid 

and equally acrurate methods might lun-e Leen t<dl'd<>d. For ('xampll', in Ow case of le:~d. 
the gnwimctric dPtcrmination as sulphate and chromak, and the volumetric detPnnination 
by the molybdate prm·css, arc described. The writer prdns the volumetric ehromate and 
the gravimetric molybdatc as bl'ing more accurate. In the latt,,r rase the kad molybdate 
may be collected on filter paper and ignited together with the paper, whl'reas the gravimetric 
chromate and sulphate methods rpquire the precipitate to Le eolleckd on a Gooeh crucible, 
followPd by a carefully regulated ignition. Again, in the ars('J1ic chapter the only method 
given is the sih-cr arsl'nate volunwtric procC'ss, which is nut always applil·ablc, especially if 
interfering dcments are present. The titration of stannous chloride with frrric chloride, using 
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an iodide-starch indicator, is recommended as being cheaper than the usual straight iodine 
titration. Palladium is weighed on a tared paper as the dimethylglyoxime compound-it is 
much quicker to ignite and to weigh as metal. The writer must confess to a distaste for the 
complicated procedure recommended for the determination of the total platinum metals in 
jewellery alloys as described on p. 135, and for the gravimetric procedure adopted for the 
determination of tin in tin-wolfram ores on p. 141 ; both methods can yield wry poor results 
in inexperienced hands. 

On the whole, however, the book can be thoroughly recommended, and should be 
particularly useful to those engaged in a routine works laboratory and to consulting chemists. 
The methods are described in detail, and the arrangement of the subject-matter is very clear, 
but an index would help in finding any desired information more rapidly than the table of 
contents givcn.-A. R. P. 

New Reduction Methods in Volumetric Analysis. A Monograph. By Edmund 
Knecht and Eva Hibbert. Second edition. Demy Svo. Pp. x + 134, with 
3 figur~s io. the text. 1925. London : Longmans, Green & Company. (Price 
Ss. 6d. net.) 

The authors are the pioneers in the use of titanous salts for volumetric analysis, and have 
devoted a great deal of time to research on these lines, which has resulted in the development 
of volumetric methods for the estimation of certain elements and compounds, the gravimetric 
methods for the estimn,tion of whic.h lacked accuracy or ease of manipulation. They have 
therefore conferred a boon on the great majority of chemists by collecting the results of their 
labours and that of other workers in the same field into this useful monograph, which is now 
in its second edition, showing that it has already supplied a want in the literature. This edition 
is a great improvement on the older book; the work has been carefully revised, expanded, and, 
in parts, rewritten, and the authors may be congratulated on the result. The alteration in 
the plan of the book by subdividing it into three parts instead of five makes for lucidity and 
compactness. The first part describes the preparation and properties of titanous salts, and 
the second part their use as quantitative reducing agents, whilst the third part supplies details 
of the analytical procedure in individual cases. Amongst the metals dealt with are titanium, 
copper, chromium, tin, tungsten, molybdenum, and vanadium, methods for the estimation 
of which, either alone or in admixture, are described in full detail; the bulk of the book 
however, is doyoted to the analyBis of non-metallic compounds and organic compounds. 

-A.R.P. 

Practical Chemistry by· Micro-Methods. By Egerton Charles Grey. Domy Svo. 
Pp. ix + 124, with lG illustrations in the text. Hl25. Cambridge: W. Heffer 
& Sons, Ltd. (Price 4s. 6d. not.) 

In thii:; little book the author has developed a scheme of a school or first-year university 
comsc of practical chemistry in which all the experiments arc ctirricd out by micro-methods. 

As a rule, the only tests of this character which a student performs arc blowpipe and 
flame tc.-;ts. The methods of micro-chemistry-" of working with minute quantitfos of 
material, specks of solid, drops of liquid "-can be extended, howcn·r, so as to co\·er nearly 
ln-ery type of reaction. In:;tcad of test tubes, a glass microscope slide is used; and the changes 
whil'h occur when drnps of liquid arc mixl'd with the aid of a thin glass rod are studied through 
a hand lens. For quantitative work micro-burettes calibrated in hundredths of c.c.'s are used; 
anci all glasswarl' is on a corre:;pondingl~· minute scale. The result of this method of working 
is that laboratory equipment. is simplified, expense is cut down, and the time occupied by each 
experinwnt reduced. thus extending the ground that can be covered in the cour:;c. 

The C'arly part of the book is devoted to blow-pipe analysis; after which chapters are 
devoted to the C'lenwntary theory of solution, the ideas thus developed being illustrated by 
micro-experiment~- The llualitatiw analysi:> of simple salts is then dealt with. An interesting 
feature of this section of the book is the description of a scheme by which any common metal 
may Le ddocted, using three drops of solution. The drops a.re mixed wit.ha drop of ammonium 
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carbonate, ammonium sulphide, and potassium iodide respectively; and from a study of the 
three reactions the metal can be identified. The elements of volumetric analysis are outlined; 
and the book concludes with a brief introduction to organic chemistry. The theoretical 
portions of the book are necessarily brief, and would need to be expanded by the teacher. In 
the main, howe>er, they are concise and to the point, although the paragraphs on solid solutions 
are likely only to confuse the reader. The statement that the carbon in steel is present as a 
solid solution is, of course, only true for high temperatures. 

\\'hile one is hardly prepared to agree that " there is nothing which is now done with large 
apparatus that cannot be done with the micro-method," the use of micro-methods should 
certainly lead to habits of careful work and accurate observation which will stand the student 
in good stead in his later work. The book should be inspiring to all teachers of chemistry, 
and it can also be recommended to chemists who desire information on al\iethod of working 
which, for certain purposes, may have great possibilities.-J. C. C. 

Practical Microscopical Metalbgraphy. By Richard Henry Greaves and Harold 
Wrighton. Fcap. Svo. Pp. x + 125, with 141 photomicrographs and 43 figures 
in the text. 1924. London: Chapman and Hall, Ltd. (Price 16s. net.) 

Anyone who is interested in the technical application of our knowledge of the microscopic 
structure of metals and alloys must frequently have felt the need of a volume such as this, in 
which some of the practical experience of two well-known authorities on the subject is placed 
at his disposal in a clear and concise form. 

The framework of the book consists of the really excellent photomicrographs which, with 
the necessary information that is given as to composition and treatment of the sample, magnifi
cation and etching method used, constitute a very valuable series of reliable illustrations of 
typical structures readily available for reference and comparison. In the text the authors deal 
with the following subjects: Preparation of specimens for micro-examination; the microscope 
and methods of microscopical examination ; the structure of pure metals and alloys ; the 
structure of wrought iron, carbon steels, and, alloy steels, and the effect of hot and cold work and 
of heat-treatment; defects in steels; the structure and properties of pig iron, cast iron, and 
malleable cast iron; copper and it,s alloys with zinc, tin, and aluminium ; aluminium alloys, 
zinc alloys, and bearing metals. In this part of the work the authors present in a small compass 
a very large amount of useful practical information, and at the so.me time briefly summarize the 
essential theoretical aspects of the subject. 

In dealing with such a wide range of materials as iron, steel, and non-ferrous metals and alloys 
in one comparatively small volume, it is inevitable that some sections can only receive cursory 
treatment, and the authors have not been able to include more than about thirty photomicro
graphs to illustrate the whole of the non-ferrous alloys, a number which can scarcely be said 
adequately to represent the extent of our knowledge of the very varied structures met with in 
these alloys. Such a criticism as this is the expression of a desire to see in the near future a 
further Yolume by the authors on this subject, or a second and enlarged edition of the present 
work. l\Ieanwhile, Dr. Greaves and l\fr. Wrighton's book can be very strongly recommended 
to all those mgaged in technical or research work, as well as to students of metallurgy and 
engineering.-0. F. lil'DSOX. 

Precis de Metallographie microscopique et de Macrographie. By L. Guillet and 
Albert Portcvin. Deuxieme edition. Pp. 340. 192!. Paris: Dunod. (Price 
65 francs.) 

Ten years ha,·e elapsed since the first edition of this well-known work, which has become 
better circulated among English readers since Taverner's translation appeared a few years ago. 
Very little can be added to the praise which has already been accorded this book. It is at 
once a text-book 'and a refnence Yolume for the metallographist. The information contained 
in it has, in many instances, been brought well up to date, but them are other sections in which 
reference to some of the recent researches is omitted. The general high standard of the volume 
as an exposition of general principles is, however, well maintained.-\Y. A. C. N. 
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Principles and Applications of Electrochemistry. fo two volumes. Yolume I.
Principle3, by H. Jt,mrnin CrPightt•n. Pp. ix +·HG, with /(j illustrations. 
HJ24. New Yurk: ,Juhn Wiley & I-ions, Inc.; London: Chapman and Hall, 
Ltd. (Price 20s. net.) 

This is the first of two Yolumcs on the Principles and I'radico of ElectroC"hemistry. It 
con·rs the '· Prinl'iplc:s," \d1ile the "Applil'ations" will be dealt with by 'Colin U. Fink in a 
companion Yolume. The book is marked both by its comprehensivcnes,; and its complett-ness . 
.From a wry sim pie start of the fundamental,; of clectriei ty aml l'll'ctrulysis, it proeeeds on well
known, though not neccsliarily stereotyped, lines of the conception of Arrhenius regarding 
clectrolytiC" dissociation, this principle being accepted as in the main true, though ohjections 
arc impartially sPfforth and com;idercd. The thorough1wss of the author's work is eYidcnced 
by the inclusion of no fewer than 120 tables of data, and the fact that certain aspects of the 
subjPct, whieh arc mually too lightly touehcd upon in works of this type, arc more fully and 
frankly di:,;cussccl. Thm; owr-voltagc, electro ·kinetic phenomena such as clectro-endosmosis 
and cataphorcsi8, the application of the dilution law to strong electrolytes, ampholytes, and 
the dcctrocl)('mistry of gases, lind more than the mmal passing reference. 

A feature of the book is the useful insertion of relcv;mt problems 1it the end of elrnptcrs. 
Un the side contrary to the general excellence of the work, if one note can be struck, it is 

the general lack of indication of the importmwc of the principles set forth in the practical 
development of the subject. Doubtlc;;s, therefore, there will be ample reference in the reverse 
direction in the companion volumo when it appears. Apart from this, the book must be warmly 
approved as one of the best works on this phase of the subject which lrnvc so far appeared. 

-~ •. FIELD. 

Science et Industrie. By Henry Le Chatelier. (Bibliotheque de ;I?hilosophie 
scientifique. Dirigt'e par le Dr. Gustave Le Bon.) Cr. 8vo. Pp. 283. Hl25. 
Paris: Emcst Flammarion, 26 Rue H.acine. (Price 7.50 francs.) 

This volume was written under the influence of memories of the war tmd of the national 
deficiencies rewaled thereby. ~ciem·e is dPlined, its objeds and gem'ral prim·iplcs emmciatrd. 
The ohst'ITation of facts, methods of nwasuremcnt, expcrimcnttd errors, method of rctisoning, 
and laws of seience are discw;;;pd, 

The indm;trial origin of science' h; traced, disco\-eries an<l inventions, scientific and tcchnieal 
training arc HPparatcly treatrd, and <t whole chapter is dPnited to the Taylor sy;;tcm of scientific 
organization of indu:>trial production. ThP varied l'xpnicnees of the author e1mble him to 
point his 1irgunwnts with interesting aneudotcs culled from diverse fields of scientific and 
industrial actfrity. For instance, a vifiit to Holland enabled him to asecrt1iin that own a 
small farmer them could gini scientific reasons why his manure wits better kft Pxposcd to 
air and rain than placed under covor. ::-luch faith in seientitic guidance is not to bo found in 
Francl'. Hdcrelll't' i:; made to the micro-biological work of Pa;;kur, its intlm'nco on the silk 
industry, and the twofold contribution made hy that illustrious Frenchman to pure science 
as wdl as to 1ippliPd scicnce-e.17., industrial, agricultural, veterinary, and medical. 

The chaptens lkaling with the intluPnec of :;eicnce on industry and its introduction into 
work,.; arP of exeqitional inten»<t. \Yith <t frw notable l'Xl'Pption,.; the works of Franl'P, and 
e,.;pecially the multifarious small indu:;trial estahlislmll'nts. an' opposed to ~l'il·nec. \Yith 
some irony tl1c author relates two unfortunate c;i:scs of the adoption of ,.;cientific metho<ls
viz. (If) in a hirgp works where the owner engaged an tihk d1nni,.;t, and at the Pnd of two 
.)Tar,; di,.;ehargPd him licrnu,;c it was not po:,;siblP to give him suflicicnt work to do, owing to 
the indiffcrcm·p of the works-manager to a laboratory of who,;l' utility Ill' was ignorant ; 
(b) in another works the director had implicit faith in the benPfits whieh sdcm·e could bestow, 
but was so devoid of scientific knowl· dge that the unprineipkd clwmist had duped and confused 
him by rt'turning fictitious analyses which could not be correlated with the physical tests 
of the material. 

The ckYPlopnwnt of emTt•nt seientitic methods of measurenwnt so necessary for the rpgu
Iarization and the improvement of manufacture thus becomes subordinated to the improve
ment in the sciPntific outlook of captains of industry, engineers, and works m;magers. 
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ThP qualitil·s Jl('l'L'S"ary in captains of in<l.n . .;try, work" mana;Ll·r,.:, aml heads of laboratorif's 
arc ctlllllll'ntkd, and the true fttnC'tiuns of ihl• lalrnratury outlim·d. The lattl'r should nut indudu 
tllC' initiation and dl'vdopmc·nt of new industrial JH'Ot'l'SSl'S. 

The inal.ilit,,· of Frnm·L· to profit by tlw brilliant di"l'O\'(•ries uf hl'r :-:L·ientiti<: men of gL·nius 
is the rc·ikrnkd lanu·nt of till' author. HP lanH·nt.; abo thl' antagoni"m of French imlustrials 
tu ,.:dl'ntitk pulilil'ations, and pays tribute to the scientific publications of the· l ·nikd States 
anll of England, citing t]l(' ,Journals of the Iron and Sfrl'l In.;titute· and of tlw Institute of 
:\kta],;, i11to· alia., as eYidenee of the grl'at benefits confrrrl'd on nwtallurgic;al industry by the 
unfettered di:;c;ussion of iml u.;trit~l problems. 

The buok should lie re;~d by all interested in the application of ::;eiellL'l'.-F. J. 

Spectroscopy, By E. C. C. Baly. In two Yeilumc·s. Yul. I. Third Pdition. 
Pp. xii+ 208, with 1 plate and 1:38 illustrations. 1D2-l-. Xcw Ynrk: Luug
mans, Urccn & Company (Price $;).00) ; London : Longmans, Urecu & 
Company (Price 14s. net). 

l"in<.:c' tl\(' last l'ditiun of this work appemnl in l!ll~ the ad\'an<.:l's in tlH' theory and praetiee 
of ;;pcctruseopy have been very considernlile-so con;;idl'rnlile tlutt l'rofo-::;ur lfaly has found 
it necessary to extend th(' work to two volumes, the first of whid1 Ii(',; lwforc us. In this 
volume the author deal:; with the stm1dard method;; of working in the ultrn-,·iokt. vi:;ihle 
and infra-red region,; of the :;pel'trttm, and throughout his descriptions he i8 l'om;tantly 
suggesting and n·c;ommetHling devic;l's for drnling with difticulties. Thcst• obviously coul<l. 
only come from one who, like l'rofe::;,;or .lbly, is entirdy master of hi8 :mliject. The author 
op('ns with an exceedingly i11terl'sting and at·<.:urntc historical ac;count of spectroscopy, as in 
the earliPr edition,.:, but t•xk'IHled to include the lakr history <.:unm·e·kd with sttmd<tnls. The 
details of the prism spcdruscope, the grating, arnl instruments for the ultrn-Yiolct and infra
red regions are <.:onsidcrPll, hoth from the theoretical and t.110 prnc.:tiL·al point of \'iew. Nl'ither 
view is ovt·r.wl'ighkd hut thl' two an1 happily and deverly lilcmle·d, thus making tlw whole 
of the greate:st value. The Look !ms, in this third <'dition, l'nlmnee·d thl' aln·ady great reputa
tion which the earlier editions han· al'fjllin·d, a1ul it has nu11· Lt•t·omt' a standanl work on 
speetroseopy. '.l'hP plea::mre WL' lta\'c <'xp<·ri<'nL'l'd in reading this volume makes m; anticipate 
the appearance of the se<.:und volume with great inkrL·st.-J. F. ;). 

Structural Metallography. An Illustrated Text with Laboratory Directions for 
Students. By H. B. Pulsifrr. :\led. 8vo. Pp. viii + 210, with 146 illustrations. 
l!J2-I:. East.on, Pa. : Clwmiea,l Publishing Company (Price $.)) Tokyo : 
::\laruzcn 8umpnny, Ltd.; London: \Yilliams all<l ).'orgatc, U Henrietta 
l::ltrcet (Price 23.s. net). 

ThP author of this hook rather ,:t.illL':i t'l'itil'ism liy his rdl'n'lll'l'S in tltl' prl'fal'e to 
hi,.; .. limitl'd <'Xpl'ril'nL·t·:;,'' an<l to hi:; vi1·11· that·· the ka1·IHT must. diffnsl' hims1·lf owr many 
:<p<·L·ialiti1•><, and l'llll:il'<[lll'1ttly fall short in ju><t ;;o many as Ill' pn·,.:l'nh.'' lt would tlwrdon' 
;;\'l'lll. at Jir4 :;ight. that., wit.11 ,.:o m;~tl\' authoritatin· \1·ork:< a\·ailalill', thi:< hook l'onkl fulfil 
but a :<mall purpo>'l' in the· ml'lallurgirnl \I orld. Hutt ltt' yo!un;c ha:< lllll' <li:;tinl't atHl peculiar 
a<h-;rntag\': the arg1tt11•·nts and .;kttl'tlH·nh an' .;l'l uut. in thl' "irnph·.;t languagl'. and appear 
to cu1tn'y the imprl'",.;io11.; a:< thl' aullwr him,:df h;1.,.; l\'l'<'iH'll thl't11 at1d applil'd t!H'lll to his 
own partil'nlar need-;. In this wa,\· thl' prulialik ditli1·ttlties with whi..11 one not intimately 
L'Ontll'ckd with the "l'it'lll'l' wonlcl Ul' confronk<l an· <'lll]>ha.;izt·Ll. Thl' huuk i,: of little "en·ice 
to the expert nwtallurgi,.;t, Lut will be appn'l'iatl'd by the nudn' anel by tho"C' whosL' work 
lil's in other <ffenm's of st·ienee an I who dL'sire only a gcnl'!'al outlinP of metallography. 

In the tweln' ehapkrs the following are briefly sun-.·yed-metal structures, testing, process 
of solidification, poJi.;hing and etching, micro"''"PY· the prnpPrtie" of pure metals. alloy 
diagram,-;, and the iron-carbon "''I'll'"· ~ume of the photomil'rograph" are good, others show 
surfaces too dl'qil~· l'khl'd. ThL· l' 1nilibrium diagrams arl' too small and not ::;utlkiently 
eomprehensin»-\\-. A. l'. X. 
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Tabellen zur Rontgenspektralanalyse. By Paul Gunther. 8vo. Pp. iv + 61, 
with 4 illustra.tiom. UJ2!. B9rlin : Julius Springer. (Price $1.15 ; G . .:\I. 4.80.) 

This book is in the main a compilation of the numerical data of Rontgen spectro-analysis, 
made for the purpose of rendering this data available to those using the methods of X-ray 
spectroscopy in chemical analysis. In addition to tables, there is an explanation of the 
connection between the nomenclature applied to the X-ray spectrum lines by Siegbahn 
with that used by Sommerfeld. The connection between term and quantum numbers is also 
explained. The main portion of the book (pp. 9-52) consists of a table, which contains the 
actual and apparent wave-lengths of the X-ray spectrum lines for the first, second, and third 
reflection orders. These are arranged in order of increasing wave-lengths. The name of the 
line and that of the element to which it belongs and the intensity of the line, where known, 
is given alongside each line. A number of other tables constitute an appendix to the book; 
these include, among other things, a table of the connection between electrical potential and 
spark length between spheres of different diameters ; a table of the excitation potentials of 
the hard3st groups of lines of the ]{, L, .M, and N series; a table of reflection angles and wave
lengths for rock-salt, calcite, quartz, gypsum, and sugar, and a periodic table. The author has 
produced a work which will be of the greatest use to workers in the field of X-ray spectroscopy, 
one which will be the means of lightening labour and saving time. It is a book which can be 
unreservedly recommended.-J. F. S. 

The Chemical Colouring of Metals. By Samuel Field and Samuel Hobert Bonney. 
Demy 8vo. Pp. xix + 264, with 14 illustrations. 1925. London : Chapman 
and Hall, Ltd. (Price 10s. 6d. net.) 

The colouring of metals by oxide or sulphide films and the like has usually been treated 
only in books of the "workshop receipt" type. As a result, the art has come to be regarded 
very much as the art of the master-executioner of Roucn-as a "highly skilled mystery." 
The book under review, however, is rather more than a mere collection of hiuts and formulre. 
The authors have realized that, to quote from the preface, "the craft,man must at least be 
familiar with the properties of the metals which he handles and the materials by which he 
proposes to obtain the desired results." As a consequence, they have produced a distinctive 
and valuable book. 

After " a simple outline of the chemistry" of some of the materials used, chapters are 
devoted to the mechanical and chemical cleaning of metals, lacquering, and the electro-deposi
tion of metals. The colouring of copper, brass, silver, gold, zinc and nickel, iron and tin, and 
aluminium are then dealt with in separate chapters. In each case a short account of the 
properties of the metal and its chiof compounds precedes a detailed description of the methods 
by which va,rious fini,;he.-; m<iy be produeed. Thus the reader is helped to an under::;tanding 
of the reactions involved in the processes of colouring. 

As has been mentioned, in the early ehaptcrs a,n attempt is made to supply the knowledge 
of chemistry necessary for a, proper understanding of the btter parts of the book. It is 
doubtful, however, whether the few clomentary prineiples discussed in these twenty-nine pagl'S 
would be of any real nilue to a reader coming fresh to the subject. It would perhaps have 
been better to leave such a reader to ael1uire this knowledge elsewhere, and to have made 
the mo::;t excdlent chapter on the action of air on metals the iin;t in the book. On the other 
hand, the chapters on the mechanical and d1emical cleaning of metals might with adnintage 
be sonwwlrnt fuller. They would be clearer if they were introduced by a genera,] account 
of the applications of the various machines and dips which are described. 

These are minor points, howenT, and the book ean be thoroughly rceonuncnded to all those 
who arc interested in the finishing of mctals.-J. C. C. 

The Chemical Engineering and Chemical Catalogue, 1925. .A l'at<tlogue of Heavy 
and Fine Chemicals, Haw .:\laterials, }lachinery, Plant and Equipment appli
cable to Production Indu:5trie:5 : ~tandardized, Conden:5ed, and Cross-Indexed. 
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Compiled by Leonard Hill. Cr. 4to. Pp. 260, with numerous illustrations. 
1925. London: Leonard Hill, 173 Fleet Street. (Price 2ls. ; Annual Sub
scription, 15s.) 

The publishers of this Look. which aims at supplying information on the sources of supply 
of plant and raw materials med in the chemical engineering trade, ha>e wisely adopted an 
arrangement closely following that of the Catalogue of the .American Society of Mechanical 
Engineers. The main portion of the book contains the condensed catalogues of ninety-two 
British manufacturers. The information contained in this section is arranged in a standard 
fashion, the name and address of each firm being followed by a list of its products, and then 
in many cases by a more detailed description of certain specialities. 

This section is preceded by a classified index and followed, for no wry clear reason, by a 
reprint of the British Engineering Standards A~sociation's standards for cast iron and enamelled 
cast-iron steam-jacketed pans and for filter plates and frames. The index, which gives 
references under the hC'adings of their products to a number of manufacturers not included in 
the catalogue section, is far from complC'te; and although it is stated that information not 
covered in the catalogue will be supplied on application, the arrangement cannot be regarded 
as satisfactory. From the metallurgical point of view especially, the volume is disappointing. 
For instance, only seven suppliers of brass rod and strip are listed, and one seeks in vain for 
the source of such important products as Duralumin or chrome-nickel alloys. 

The book is well printed on good papC'r ; but the price SC'rms very high, especially in view 
of the fact that much of the subject.matter and all the illustrations are provided by the 
space users themselves.-J. C. C. 

The Effect of Temperature upon the Properties of Metals. A Symposium 
held at a Joint Meeting, May 29, 1924, at Cleveland, Ohio. (Authorized re
print from the Transactions of the American Society of Mechanical Engineers, 
Vol. 46, 1924, and Proceedings of the American Society for Testing Materials, 
Vol. 24, Part II., 1924.) Med. Svo. Pp. 184, illustrated. 1924. Phila
delphia, Pa. : American Society for Testing Materials, 1315 Spruce Street. 
(Price $1.50.) 

This booklet tnkes the form of an authorized rl:'print from the Proceedings of the two 
societies which met to discuss four papers prcscnt€d to them in joint session for the purpose of 
accumulating existing data, standardizing testing procedure at elevated temperatures, and 
outlining nl:'w research work to be undC'rtaken. 

Mr. L. "·· Spring opened with a short rC'Yicw of the "Industrial Applications of Metals at 
Various TC'mpcratnres," in which he outlinC'd the reason for the importance and prC'sent urgPncy 
of the subject, particularly in rl'gard to the temperatures met with in modern steam plant. 
internal combustion engines. oil-rC'fining, synthetic ammonia plant, &c. 

l\Ir. V. T. Malcolm next considered the " Methods of Tc•sting at Various Temperatures. and 
their Limitations," fully describing thP various testing appliances rcrommenclcd for producing 
the most accurate rC'sultR. Special attention was calll'd to thC' rate of testing and the means 
of checking thermocouple accuracy. The results of well-known experimenters Wf'rc amply 
detailed and the various typcs of tf'sts cmployi:d by them, including tensile, impact, alternating 
stress, torsion, and hardnC'ss tests. Usdul practical conclusions \,crC' appl'ndC'd in a summary 
of the points raisC'd. 

"AYailalile Data of tht' Propcrt ies of Iron~ and Steels at Various TC'mpnatnrcs" was dealt 
with fully hy :\kssrs. H.J. Frl'nch and \V. A. Tucker. and the similar problem affl'cting non
fcrrous metals and alloys was fully cown•d by :\kssrs. l'. Upthcgrow and A. E. \YhitP. In the 
latkr paper no attl-mpt was madr to prcsC'nt all thC' work which has bC'en done in this field, but 
chil'fly the typical properties for the yarious nwtals ha Ye bPt'n taken from original sources, many 
of which arc noted in the biL\iogrnphy as haying appPart'd in the .Journnl of tl1e l11stit11/e 11j 
J[etals. DPspit<• it~ limited. field of application at high klllJll'raturt'~, copper rccei>ed aeon
sidC'rablc amount of attt•ntion, aftl'r which followC'd graphical consideration of the copper-tin 
bronzes, gun-metal, mangancst' bronze', aluminium bronzt', aml then the bra.~ses, chiefly from 
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English sourcei>. The coppn-niC'kel series and the nickel-chrome alloys as well as l\fonel metal 
were briefly treated, and finally the aluminium alloys. An appended bibliography contained 
216 references to work done on this subject. 

Both in the papers and in the ensuing discussion it was strongly brought out that rather 
widely dissimilar results haw in the past been rC'corded by inwstigators working on practically 
the same materials. This is not altogether surprising comidering the different types of heating 
furnaces used for the test-pieces, different means of reading the temperatures, various periods 
of time undc·r the heating effect, dissimilar testing machines and speeds of loading, &e. The 
symposium appeared to have suceceded in focusing att:-ntion upon the needs of industry and 
some of the most important problems still to br solwd separately or jointly hy the metallurgist, 
chemist, and cnginrer. It promoted a widespread exchange of ideas, but of still greater 
importance should he the future drwlopment;; ari~ing out of it as a suprnitrudurc built 
npon the foundation of the symposimn.-J. I'. 

The Elements of Colloidal Chemistry. By HerbPrt Freundlich. Translated 
by Grnrge Barger. Cr. 8vo. Pp. vii+ 210, with 28 illustrations. 1924. 
London : l\TetlrnPn & Com pa,ny, Ltd. (Price 7g. Grl. net.) 
This book is based on Professor Freundlid1's w<>ll-known work. "Kapillarch<>mi<>." The 

author h:ts shortened his larger text-book consiclerably by the removal of mathematical 
deductions and numerical data, the object b('ing to produco a hook which shall sPrve as an 
introduction to colloid chemistry for stndcnts of medicine ttnd kdmology. Without doubt 
this object has been achiowd. The book giYcs a clear, readable, and highly instructive account 
of the fundamental principles of colloid chemistry. The phenomena, theories, and simple 
applications of colloid chemistry are considered in two main sections: I. The physieo-chemical 
foundations of colloidal chemistry, and II. Colloidal-dispersP systems. The book contains all 
that is required or necessary as an introduction to the study of colloicl chemistry, and it is 
suro to he of the greatest uso to all students of science. 

Professor Barger has done his difficult work, of translating the volume, extremely well; 
the translation is a faithful representation in Engliflh of the original German. The care which 
has been exercised in the translation of colloid chemical terms is highly praiseworthy. In the 
past most authors of papers on rnlloicl chemistry have translate-cl German terms in their own 
way. and as a result a multitude of invented words, in many cases not accurately defined, has 
flooded the literature. It is a plea.sure to find a work on colloid d\Clmistry in which the terms 
have been carefully considered and defiiwd. l'rofrs,.or Barger has dC'Herwcl the thanks of all 
chemists for having taken this trouble, and it iH to be hopPd that, at last, a uniform 
nomenclature of colloid chemistry has been introducell into the English languagc.-J .. F. S. 

The Fatigue of Metals. By H. J. Gough. Roy. 8vo. Pp. xx + 304, with 14 
platPs. 1924. London: Scott, Ureenwood & Son. (Price 23s. net.) 

Mr. Uough's book is the fir:;t comprehensive al'count of the phl•nomPrnt of fatigue in metals, 
and is particularly welrnnw. In contains ten chapters-nine clPvotc>d to the facts of the 
subject, and one in which tlw various theorfrs of fatigue an' hridly df'sl'ribed. After reviewing 
the variowi types of rqJ<'at('d stress te:<t ing mad1inC'i'. the author dPvotes a elrnptl'r to a nitical 
surn'y of tlw evidl'nce in support of tllP exi,;tl'neP of a fatigue range; }JC' arrives at tllP opinion 
that \dll'reas an enclura!lcl' limit has been established for frrrous makriab (iron and stpe]s) 
and ean f,p det<•rmined, for all practical n·quil'<'llll'llb of a('c\lral'y, on a ren•rnals lwsis of t~m 
millions, no such PYidence has lll'f'll _yet adYanel'd for most 11on-frrrous alloys. For this, he 
argue>', a gn•akr numlwr of n·n'!'sals would bt• rt"qnirf'd. and tlw existC'llC'P of an encJ.urance 
limit for tlwsP matt>ri;1\s must lll' !'C'ganlc·d as unpron·d. Anotlwr t:hapkr drals with the re. 
lation behn·t·n fotiµnP range nnd tlw l11l'<lll stres,; of tlw "Yl'l<'. aiHl indiHks a eritirnl t>xamina
tion of th« (;l'!'hn and Condman la,1·s. Two l'hapters an• dt·yoft>d to the fatigue range as a 
physirnl con~tant of a matC'rial. to thC' i11tiw·1H·t• of stn·s,; t'Ollt'l'll(mtion, tlH· typ<' of mal'hine 
and im pn:ssl'll t'OIHlit ions durinµ tl1e te't, t lw l'ffl'l't of .. umlt·rst n•s.-ing " and " on•rstrl'~sing ," 
and to the gern·ral con:;i<leration of dnsticity, hyskresis, and·· n·l'O\"l'l',Y" in rPlation to fatigue. 
Tiu• corn•lation l>f tlw fat ig1w rangl' with otlll'r propt·rtiP' is abo <kalt with. 

Tiu• !'haptn on fraetu1'l·s i' a Yaluahlt• t•tmtrii>ution to the litnnture of thP ,;uhjl'l't, and 
deals not only with fatig1w frat•t11rl's hut with failurl' und\•r static stn•ssl':<. The author argues 
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that fracture under r('pcated stress has many features in common with fracture under statical 
stress. 

A chapter on rapid methods of determining fatigue ranges is included, and is one of the 
most important to testing engineers. The account of these methods, several of which have 
been den'loped by the author, are very complete. 

Theories of fatigue are described in a separate chapter; the number and variety of these 
theories is striking; some are clearly untenable, and none is completely satisfactory, but it 
is evident that the ground is rapidly being cleared and new facts of fundamental importance 
arc emerging. Recent researches have brought many new facts to light, and Mr. Gough's 
hook giws a very concise and up.to-date account of these investigations. 

The book is well illustrated with diagrams, photographs, and photomicrographs, and bot~1 
author nnd publisher are to be congratula,t('d on the production. The treatment of the subject 
is excellent; the book is more than a summary of knowledge; it is a critical review, and the 
author's comments are an important iind valuable feature of the work. They contain sugges
tionfl for many lines of investigation that should lead to rt>sults of practical and theoretical 
value. If one were to offer any criticiRm it would be that the segregation of theory into one 
chapter has disadvantages as well as advantages, evPn if none of the theories are wholly 
satisfactory. But the point is unimportant. The work is a very valuable contribution to 
the literature of the subject, from both practical and theoretical standpoints, and should be 
read by all engineers and metallurgists.-D. HANSON. 

The Natural History of Crystals. By A. E. H. Tutton. Svo. Pp. xii + 287, with 
166 illustrations, including 31 plates and coloured frontispiece. 1924. London: 
Kegan Paul, Trench, Triibner & Co. (Price 15s. net.) 

In addition to his large work on crystallography, which is the standard in this country, 
Dr. Tutton has conferred a benefit on his readers by publishing this more popular work, which 
is an expansion of one issued by him 14 years ago in the International Scientific Series. The 
object. is not to provide a systematic text-book of crystttllography, but to interest the general 
scientific rt>ader in the study of crystals. This task has been accomplished in an ad,mirabfo 
mannt>r. The book includes an account of the geometrical and optical characters of crystals, 
but it got>s much further and gives an excdlent summary of the modern knowledge derived 
from the application of X-rays, and an aPcount of such special branches of study as that 
devoted to liquid crystals. A glossary of technical terms is provided, which rPaders who are 
alarmed by the formidable appearance of most books on crystallography will find extremely 
useful. A feature of the new work is its beautiful illustrations, some of the plates showing 
womkrful structures in crystals, which arP as fascinating to the expt>rt as to the general rt>ader. 
In d('scribing thesp structures and their appearance under polarized light the author rises to 
high levels of enthusiasm. If a criticism miiy be made from the point of viPw of the metallur
gist, it is that the difficulties of the study of metallic crystals are scarcely touched on, and that 
the formation of dendritic crystals and other dt>viations from the simple polyht>dral forms is 
completely omitted. The crystallograplwr who aims at accuracy in his mca;mft'nwnts naturally 
prdcrs crystals which have as little kndency to bt>come elongated or branched as possible, 
but there is a whok fiPld of experiment and spC'cnlation whieh depends on the nlrying habit. 
of crptals a;; dct('rminPd by small ntriations in the conditions of growth. This t!Pld is 11Pgkete'd 
by most writers on the subject, but its importanpp in rdntion to the formation of naturnl 
mi1wrals and 0f nwtal\ic nrnsscs is WIT grf'at. X o hl•ttn introduction to thf' study of this 
most attractive branch of seit>nce exists.-C. H. D. 

The New Theories of Matter and the Atom. By Alfred Berthoud. Translated 
from the French by Edrn and Cedar Paul. Dcmy Sm. Pp. 239. 1924. 
New York: The )Iacmill<tn Company; London: G. Allen and Unwin. Ltd. 
(Price io~. Grl. net.) 

\\'ith tllf' f'VPr-inC'rcasing advnncf's of modern sciencf', tlwrc is more and mor<> a tendency 
for thP individual work<'r to Jose touch with scif'ntific knowledgP as a wlwh•. Tlw adnmtages 
of spf'cialization appem· at lir;;t ;;ight tu be so gn·at that till' dangPrs of a narrow outlook aro 
ofkn forgotten. For thi~ rca:-;on one can strongly commPnd books published with the objPet 
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of giving a general account of advances in physical science, and written, as in the present case 
not as " popular" books, but so as to appeal chiefly to the reader with scientific training. 
The present book, which is essentially one for the scientific reader, starts with a general introduc
tion to the atomic theory, including an exceedingly interesting section on the Reality of Atoms 
and Avogadro's Hypothesis-a point which is often neglected by the present-day scientist 
who is so familiar with the conception of atoms that he is apt to forget the evidence as to 
their reality. Successive chapters deal with the Electromagnetic Theory, The Theory of 
Relativity, Applications of X-Rays to Crystal Structure and Moseley·s Law, Radioactivity and 
Isotopes. The ground is well covered in an interesting manner, and the translation is generally 
good, although a few rather unfortunate phrases are to be found. Thus on p. 150, in connection 
with the radioactive displacement law the phrase " scale of atomic weights" is a rather 
misleading way of expressing the place of an element in the periodic table. The last part of 
the book gives a clear and well-written introduction to the atomic models of Rutherford and 
Bohr, leading up to the quantum theory and its applications to the spectra of the elements; 
this portion is good and avoids unnecessary complications. The final chapter on Atomic 
Structure and Chemical Affinity is, however, not up to the standard of the previous work, 
and a number of vague and somewhat confusing sentences are to be found, whilst the electronic 
conception of valency is covered in a rather one-sided way. The book contains rather an 
unduly large number of printer's errors.-W. H.-R. 

The Platinum Metals. By Ernest A. Smith. (Pitman's Common Commodities 
and Industries.) Cr. 8vo. Pp. xii + 123, with 35 illustrations. 1925. 
London : Sir Isaac Pitman & Sons, Ltd. (Price 3s. net.) 

This little book is a welcome addition to the publishers' popular series of text-books dealing 
with the common commodities and industries from the point of view of the man in the street 
who wishes to gain an insight into the scientific side of industry. In this volume the author 
shows, in a very interesting and readable manner, the important part which platinum and its 
associated metals play in the industrial life of the nation. The numerous excellent photographs 
of plant used in the mining and metallurgy of the metals and of the chemical apparatus and 
other articles fashioned of platinum will greatly enhance the value of the work to the average 
man who has generally only a very slight acquaintance with this fascinating group of metals. 

The opening chapter contains a very full and interesting historical summary of the discovery 
of the metals and their introduction into the arts. The second chapter details the occurrence, 
distribution, and sources of supply of the metals, together with data of the world's production 
and analyses of the native mineral. Quite a full description of the methods employed in 
winning platinum mineral from alluvial and reef deposits in Russia and elsewhere, and in 
recovering the small but important quantities of these metals present in copper and nickel 
mattes is given in the third chapter, together with a necessarily brief acount of the methods 
used in refining the metals. The actual procedures employed in most modern refineries differ 
in many important details from those outlined in this book, but these are the jealously guarded 
secrets of the refiners. Further chapters describe the properties of the metals, their uses in 
industry and in the arts, and the fluctuations in their value from the time of their discovery 
until the present. Owr 50 pages are devoted to a description of the uses of the metals, and 
no doubt many readPrs will be astonished at the variety of thPse uses and the number of 
industries for which platinum is indispensable; these include the manufacture of jewellery, 
chemical, electrical, medical, and dental apparatus, the decoration of ceramic ware, and its 
use as a catalyst.-A. R. P. 

The Platinum-Palladium Controversy in Its Relation to the Jewellery Industry. 
A Collection of Letters, Addresses, Editorials, Proposed Laws, Resolutions of 
Various Associations, Scientific Papers, &c. Compiled and commented on 
by Charles Engelhard. Yolume I. ~led. 8vo. Pp. viii+ 186-8. 1924. 
~ewark, N.J. : Baker & Company, Inc. (Gratis to all interested.) 
In 1920 the States of New York and Illinois passed a Law making it compulsory for all 

articles sold as. platinum to conform to a ~tandanl of at least H:.?5. 1000 finl', tlw word" platinum., 
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being understood to mean any or all of the platinum group of metals. Since the passing of 
this law a great controversy has arisen in the States named as to whether or not palladium 
should be included in the " other metals of the platinum group," seeing that the market 
value of palladium is much less than that of platinum. The present volume aims at presenting 
an interested person with the pros and cons of the argument as far as it has at present gone, 
and consists chiefly of a collection of letters to and articles from the trade press, together 
with a series of running comments by the compiler. The book should appeal to those who are 
interested in obtaining a hall-mark for platinum articles of jewellery in this country. In view 
of the large use of the so-called " white gold" alloys, the colour of which to the untrained 
eye resembles that of platinum, much can be said for the hall-mark idea, but, after a perusal 
of this book, one is left wondering whether, after all, a hall-mark will dispose of the possibility 
of fraudulent misrepresentation in the sale of platinum jewellery.-A. R. P. 

The Rare Earths. Their Occurrence, Chemistry and Technology. By S. I. Levy. 
Second edition. Demy Svo. Pp. xvi+ 362, with 11 illustrations. 1924. 
London: Edward Arnold. (Price 18s. net.) 

In preparing this edition, the author has revised the whole work and has incorporated the 
material contained in the literature of the subject up to June 1924. The chapter on the 
Radioactivity of the Minerals containing the rare earths has been completely re-written and 
now contains sections on the origin of helium in minerals, the uranium-helium, thorium-helium, 
uranium-radium, uranium-lead, and thorium-lead ratios, and the isotopes of lead. The treat
ment of the subject is the same as that so successfully adopted in the previous edition. Those 
sections of the first edition which dealt with titanium have been omitted from the present 
edition for the very good reasons that since the appearance of the earlier edition several good 
accounts of this element have been published elsewhere, and since titanium does not belong 
to the rare earth group it is now no longer necessary to include a description here. Dr. Levy 
has very wisely abstained from taking sides in the hafnium-celtium controversy ; he has pre
sented the material and facts, on which this discussion is based, impartially, and left the reader 
to draw his own conclusions. The technological importance of the rare earths is dealt with 
in the third section of the book, where chapters on the incandescent mantle industry and the 
chemical treatment of monazite are included. 

The author has done his work well and produced a book which faithfully represents the 
state of knowledge on this important subject. The book is accurate, clear, and thoroughly 
trustworthy, and may with confidence be recommended to those engaged with this subject, 
either from the technological or the purely chemical side.-J. F. S. 

The Structure of Crystals. By Ralph W. G. Wyckoff. Svo. 
figures. (American Chemical Society, Monograph Series.) 
Chemical Catalog Co., Inc. (Price $6.00.) 

Pp. 462, with 213 
1924. New York: 

The literature relating to the determination of the structure of crystals by means of X-rays 
increases rapidly in bulk, and a guide to the mass of facts is essential to the student. 
We have already the work on "X-Rays and Crystal Structure" by Sir William Bragg and 
his son, which has become a scientific classic. The present work naturally challenges com
parison with it, and it must be said at once that it does not approach the earlier work in clarity 
of exposition. A general survey of the subject from a comprehensive standpoint is lacking, 
and as an introduction, to a new and growing branch of science the book leaves much to be 
desired. On the other hand, the author is himself a notable contributor to the study of the 
internal structure of crystals, and is a thorough master of a great body of experimental 
material. A large part of the treatise is occupied by a detailed study of single elements and 
compounds, the e>idence for the lattice which has been proposed for each of them being 
reviewed in a most painstaking manner. Whilst this plan has the disadvantage of making 
the book unattractiw, it giws it great value as a work of reference, and in such a subject as 
this, which is still in the making, it is important that the reader should be able to ascertain 
exactly the grounds on which structures are proposed, and the nature of the experimental 
evidence. It is not often that the results aro completely unambiguous, and the author's great 
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experience is a guarantee that a careful selection of the alternatives has been made. It may 
be remarked that much attention is given to the Laue type of diagram, which is the most 
difficult to interpret, and that the author assigns less value to the Bragg form of instrument 
with ionization chamber. Indeed, justice is scarcely done to the work of the Braggs. Only 
a short section at the end of the book deals with the recent interesting work on fibre structure 
and deformation, whilst the study of the deformation of single crystals, which is now proving 
so fruitful and on which such an extensive literature is being accumulated, is omitted. Thero 
is a full bibliography, arranged by yC'ars. The metallurgical reader, on opening the book, 
will probably be repelled by the formidable array of crystallographic! formulre with whkh 
it opens, but as a work of referencC\ he will find it of great value; whilst it is alwayR of interest 
to see a divergent point of viC'w takC'n by an acknowledged authority and elaborated by means 
of a large quantity of experimental facts.-C. H. D. 

The Structure of Matter. By J. A. Cranston. (l\Ianuals of Pure and Applied 
Chemistry.) Demy Svo. Pp. xvi + HlG. lfl2t. London: Blackie & Son, 
Ltd. (Price 12s. Gd. net.) 

This volume is one of a series published under the editorship of Dr. R. 1\1. Caven, and 
designed more especially to provide, "for all having an interest in science for its own sake," 
readable accounts of modern developments written by experts. It is quite up to the high 
standard of excellence set by the preceding two volumes of the sC'ries. 

The work is a first.class presentation of matter of fir~t-rate importance to chemists, and is 
written by a physical chemist primarily for chemists. Physicists-who n.re generally considered 
to be provided with an adequate literature dealing with the subject of the electronic theory 
of matter from their point of view-will find much to interest them in the present work. 

The partition wall separating physics from chemistry was always rather unsubstantial; 
its foundation was laid in the supposed difference between changes in which the molecules 
did or did not, as the case might be, remain intact. Very early, however, the partition was 
seen to be wearing thin in places. Did not Ostwald say long ago: " Ein Chemiker der ist kein 
Physiker ist gar Nichts" ? The discovery and isolation of the electron by Sir J. J. Thomson 
in 1897 demolished the partition, and indicated that henceforth all changes would be ade· 
quately explained only in terms of this fundamental constituent of matter. Physicists wen 
ahead with the development of the theory; ehemists laggcd behind, and have only comparatively 
recently attempted to make up tho leeway. The result has been that physical and chemical 
aspects of the electronic theory of matter have been developed almost entir('ly independently 
at different times. Moreover, so fundament:il is the character and significance of the ('}ectron 
that now we find distinguished p!ty8iCi8fs pre-eminent in the discusRion of what would be 
regarded as chemical aspects of matter, and 1'fre versa. The <'hemiHt nowadays, to be worthy 
of the title, must be well up in electronic physics, the physicist in electronic ch('mistry. A 
gap in the equipment of eitlwr in this r('RpC'ct is a hole and tatter in his mind. This book is 
just the one they both require. It might well be given tlw suh-titlo " Electronic PhyRics for 
Chemists and Electronic Chemistry for Physicists." Amongst the suhjectR treated arc: 
the nature of electrons, the disintegration theory of radioactidty, atomic numbPrR and 
isotopes, crystal structure as determined by X-ray analysis, the Rutherford-Bohr, LPwis :md 
Thomson theories of atomic structure, Langmui'r's theory of vah•ncy, and a reviC'w of the 
present out.look. Within tho limits sot by the size of the book, the author has given an adequate 
treatment of these important subjects. It would be difficult for anyonC', howC'vcr well rPad he 
may be in the subject, to read the work through without profit. One part only SPPms to Pall 
for amplification, viz. that devoted to the Zeeman effcl't, which is confiiwd to a mere statC'
ment of the "normal" effect (p. 100). It should be PlllphasizC'd that the "nornrnl" C'ffect 
is" normal" only in the Reuse that it is moRt amenablC' to tlworPtical treatment. •·Abnormal" 
Zeeman effects actually occur more frC'11uently than the so-c:ilh·d ''normal" C'fft,C't.. Their 
study has added con.;i1\erahly to our knowlC'dgc of the structurp of matter. IncidPntally, 
it may serve to indicate the devt•lopment of the quantum thPory, if we mention that the 
magnitude of the ZC'eman effrct can be rC'adily deduC'ed by the quantization of space. 
Electrical charge and energy have long been C'ntirt'ly qnanfrr<'<l: RpaC'C' iR now thrPatt'nC'd, if 
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not already a victim. Where will it all end ? This hook will at least serve to let us know 
whne we are at present. 

The volume is well got up, is well printed on good paper. It is well illustrated, and is 

provided with adequate name and subject indices. The publishers are to be congratulated 
on the price at which they have been able to issue the volume. We heartily commend it to 
physicists, chemists, and " all having an interest in science for its own sake." And science 
would certainly be worth taking an interPst in for its own sake if all scic•ntific publications 
were a;i WPll written as this is.-,J. R. G. T. 

Tutenag and Paktong. With Notes on Other Alloys in Domestic Use during the 
Eighteenth Century. By Alfred Bonnin. Cr. 4to. Pp. x + 98, with 29 plates. 
192.J.. London: Oxford University PrC'ss (HumphrC'y Milford). (Price 428. net.) 

This book is a pleasant bl<,nd of clemrntary metallurgy and a study of antiques. It is 
primarily a volume to interest the antiquarian who would discover the secrets of the rather 
mysterious origin of thosP hrautiful candleAticks, fire-grates, and fenders that are a present. 
day reminder of the high piteh of artistic perfrction reached hy the metal workers of the 
eighteenth century. Twenty-nine plates illustrate the artistic character of objects made 
from paktong-a ChinPRe word applied to "any yellow or whitish alloy of copper, nickel and 
tin, or zinc." 'l'utenag, on the other hand, is an J<jnglish word meaning zinc only; it is the 
name under which zinc in commercial form waR imported from the East Indies in the eighteenth 
century. It came, however, to be usPd loo;~ely for paktong, of which zinc formed normally 
only about one-fourth part. The author devotes nearly one-half of his book to an investiga
tion of the origin of these two terms, thus lwlping to solve the " mystery " which surrounds 
many of the antiques that he describeR. There is added, for comparison, a brief description 
of some of the alloys used in tlw present-day manufacture of domestic utensils.-En. 

Where to Seek for Scientific Facts. By AlC'c B. Eason. Cr. 8Yo. Pp. vi + 42. 
1924. London: S. Rentcll & Company, Ltd. (Price ls. net.) 

This pamphlet iA written with thr object of indimting where books, periodicals, and abstracts 
dealing with scientific subjects may be found, and is intended chiefly to assist those engaged 
in the electrical and engine<•ring industries. The first chapter contains information about 
libraries where scientific books may be found or wlwre indexes may he consulted. 'fhe second 
chapter gives lists of scientific lX'riodicals dealing with electrical and engineering subjects, 
and the third detailR of journals containing abstracts. The list of these journals is by no 
mc1ins complete, for bcsi<ll'R the omission of several foreign abstract journals no mention is 
made of this Jo11rwd, the ahRtraets in which should provide much information for the enginee •• 
The fourth chapter contains Rnggestions for making catalogups of Looks on the Dewey system. 

No doubt thosP Pngagrcl in the el1'ctrieal and 1•ngineering trades will find the book useful 
as inclicating wlH'J'(' tlwy may consult tlw boob draling with thrir bm~iness, but the chemist 
will find little that will prow helpful to him in consulting the litnature.-A. R. P. 
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SlJBJECl" INDEX. 

[The letter "A." following a. page number denotes a reference to the section 
of the Journal dealing with abstracts, bibliography, &c.] 

ABRASION, surface, as potential cause 
of localized corrosion, 27 (Paper). 

Abrasion of antimony, 64. 
Abrasion of bismuth, 64. 
Abrasion of cadmium, 64. 
Abrasion of copper, 64. 
Abrasion of fireclay materials, 562A. 
Abrasion of lead, 64. 
Abrasion of magnesium, 64. 
Abrasion of metals, 49 (Paper); in-

fluence of velocity, 55. 
Abrasion of steels, 65. 
Abrasion of tin, 64. 
Abrasion of zinc, 64. 
Abrasion testing. See Testing. 
Abrasives, review of industry, 525A. ; 

statistics (1921-1923), pamphlet, 
584A. ; use in finishing metals, 525A. 

Absorption of light by optically non
homogeneous media, 334A. 

Absorption of X-rays by metals, 334A. 
Acacia, influence on dissolution of zinc 

in solutions of lead, nickel and copper 
salts, 22. 

Accounts, 10. 
Accumulator, Edison, 468A.; lead, non

sulphatable, 468A. 
Acetic acid, corrosion of metals by, 

368A. 
Acid-resisting alloys and metals, 367 A. ; 

book,591A. 
Acids, corrosion of metals by, 368A.; 

mineral, materialsresistantto, 367 A.; 
organic, materials resistant to, 367 A.J 

Actinium, relation to uranium, 335A. 
Adhesion between metallic surfaces, 

339A. 
Adhesion between oxide surfaces, 

339A. 
Admiralty gun-metal. See Gun-metal. 
Adsorption, heats of, rapid method for 

determination, 308A. 
Adsorption of hydrogen by copper, 

308A. 
Adsorption of hydrogen by nickel, 

308A. 

Adsorption of lead by platinum; 310A. 
Adsorption of mercury by platinum, 

310A. 
Agar, influence upon dissolution of 

zinc in lead acetate, 21. 
Ageing of aluminium-copper alloys, 

345A., 364A. 
Ageing of aluminium-magnesium alloys, 

364A. 
Ageing of aluminium-zinc alloys, 364A. 
Ageing of copper-magnesium alloys, 

364A. 
Ageing of Duralumin, 364A. 
Ageing of quenched alloys, 364A. 
Airplanes, Breguet XIX., metal con-

struction, 489A.; Dornier, metal 
construction, 483A. ; Junkers all
metal, 482A., 483A. ; metal con
struction, 482A., 489A., 490A. ; 
Rohrbach seaplane Ro. II., metal 
construction, 489A. 

Ajax-Northrup electric furnace, 546A. 
Akrit, 349A. ; cutting efficiency, 350A. 
Alargan, 417 A. 
Aldehydes, materials resistant to, 367 A. 
Alkali metals, see also Cresium, 

Lithium, Potassium, Rubidium, and 
Sodium; atomic models, 394A.; 
atoms, quantum numbers of Bohr 
orbits, 395A. ; displacement by iron, 
318A. ; ionization in liquid am
monia, 341A. ; photo-electric cells, 
preparation and use in photometry, 
318A. ; photo-electric thresholds, 
318A. ; properties under pressure, 
318A.; spectra, in extreme ultra
violet, 407 A. ; thermionic work
functions, 318A.; vapours, thermi
onic effects caused by, 318A. 

Alkali vapour detector tubes, 481A. 
Alkaline earth metals. See under 

names of alkaline earth metals. 
Allotropy, present knowledge, 339A. 
Alloys, see also Eutectics, Solid solu

tions, Bearing metals, White metals, 
&c. ; application to pyrometry, 
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460A.; corrosion-resistant, 375A. ; 
corrosion-resistant, grading, 37 5A. ; 
corrosion-resistant, properties, 371A.; 
distribution of a metal between two 
liquid phases, 365A. ; internal struc
ture, 380A. ; molten, elect. conduc
tivity, 365A. ; over-potential of 
hydrogen with, 366A.; patentability, 
478A. 

Alpax, see also Aluminium-silicon 
alloys; properties, 485A. ; uses, 
485A. 

Aludur, heat-treatment, 345A.; pro
perties, 345A. 

Aluminium, action of acids, 486.A. ; 
action of transformer oils, 341A. ; 
analysis, Amer. Soc. Test. Mat. ten
tative methods, 418A.; analysis, 
book, 583A. ; annealing, soft, 505A. ; 
anodic polarization, 309A.; atomic 
weight, 297 A. ; bells, 487 A. ; book, 
575A., 576A. (German); cables, 
487A.; cables, properties, 488A.; 
cables, steel-cored, 487 A.; cables, 
steel-cored, heating of large, 487 A. ; 
ea bles (steel-cored), properties, 488A.; 
casting, difficulties, 541A.; casting, 
pressure, 540A. ; castings, influence 
of pouring temp. on strength, 294A. ; 
cathodic polarization, 309A. ; "ce
mentation " of copper and, 341A. ; 
chemistry, book, 587A.; corrosion, 
368A., 371A.; corrosion, biblio
graphy, 367 A. ; corrosion of foil by 
alkali adhesive, 372A.; corrugated, 
for roofing, &c., 487 A. ; crank-cases, 
production, 526A.; crystal axes in 
"single crystal," determination, 
390A. ; crystal structure, 388A. ; 
current potential curves, 309A.; 
density of refined, 296A. ; detection, 
micro-, 420A. ; discovery by Oersted 
in 1825, 297 A. ; effect on elect. 
resistivity of copper, 91 ; elect. con
ductivity, 331A. ; elect. conduc
tivity of commercial, influence of 
impurities and treatment, 295.A.; 
elect. resistance, 296A., 343A. ; 
elect. resistance, effect of iron and 
silicon, 332A. ; electromotive be
haviour, 296A.. ; electron emission 
ea.used by X-rays, 397A.; cstima· 
tion of zinc, 431A.. ; expansion, 
295A.; expansion of refined, 296A..; 
field coils, 488A. ; foil, apparent 
transmission of low velocity electrons 
through, 296A. ; foil, corrosion by 
alkali adhesive, 372A.; for use in 
manufacture of iron and steel, 

A.tl.T.l\I. tentative specifications, 
486A. ; grinding, 525.A. ; hardness, 
effect of temp., 324A..; heat of 
oxidation, 336A. ; ingots for re
melting and for rolling, A.S.T.M. 
tentative specifications, 486A. ; join
ing, 514A..; jointing vessels by groov
ing and seaming, 5U6A. ; machining, 
523A. ; match-plate patterns, cast
ing, 530A. ; mech. properties, effect 
of cadmium, 345A.. ; melting, re
fractories, 562A. ; melting, use of 
fluxes, 535A. ; melting losses, 535A. ; 
melting with natural draught gas, 
pressure gas, pressure air gas, oil and 
coke, fuel consumptions, 534A.; 
metallurgy, 344A.; molten, measure
ment of temp., 294A. ; molten, radia• 
tion emission, 296A.; non-metallic 
inclusions, 294A. ; occurrence, 
344A. ; paints, formuhe, 376A. ; 
paints, tests, 376A. ; polishing, 
rumbling process, 525A.; polishing 
of ea.stings, 525A.; powder, manu
facture, 486A. ; press tools for, 
522A., 523A.; production, 485A.; 
properties, 343A., 344A., 485A.; pro
tective coatings for, 375A. ; pure, 
properties, 294A.; reaction with 
mercuric cyanide in liquid ammonia, 
342A. ; reactivity, influence of an
nealing, 295A. ; refined, properties, 
296A. ; refining, electrolytic, 469A. ; 
scrap, conservation, 533A., 534A.; 
scrap, grading and recovery, 534A.; 
separation from zinc, manganese and 
nickel by acetate process, 432A. ; 
sheet, A.S.T.M. tentative specifica
tions, 486A.; shingles, 487A.; 
single crystal, determination of cry
stal axes, 390A. ; single-crysta.1, 
distortion, 390A.; soldering, 507A., 
508A. ; specific heat at high temps., 
305A.; spectrum in extreme ultra
violet, series, 400A., 401A.; spouts 
for utensils, production, 522A. ; 
strip, press tools for bending, 523A.; 
tanks for a.irplanes made from \Yelded 
sheet, 514A. ; tensile strength of 
pure, 294A. ; thermal conductivity, 
330A., 331A.; use as substitute for 
copper in winding electromagnets, 
485A.; useforchem.apparatus,478A., 
486A.; use in elect. construction, 
487A., 488A.; use in manufactme of 
gelatin, 478A.; use in steels, 340A.; 
use in telegraph and telephone service, 
488A.; uses, 344A., 485A.; welded, 
strength, 514A.: welding, 514A. ; 
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welding, autogenous, 507A., 508A., 
513A., 5l5A. ; welding, by spray 
process, 514A.; welding, elect., 
5l2A. ; welding, fusion, 513A. ; 
welding, gas-, 512A.; welding, spot-, 
5l2A. ; welding flux, 511A.; weld
ing of casting, 513A. ; wires, elec
trically exploded in high vacuum, 
335A. ; wires, sound produced by 
electrically heated, 339A. ; work
ha.rdening, influence of alloying ad
ditions and alterations in temp., 
365A. 

Aluminium alloys, see also Alpax, 
Aludur, Duralumin, Lautal, Scleron, 
Silumin, &c.; books, 575A., 516A. 
(German); casting losses, 540A.; 
casting of cycle parts, 540A. ; cast
ings, hard spots, 344A. ; castings, 
method of improving properties, 227 
(Paper); castings, pin-holing, 227 ; 
crank-cases, production, 526A.; die
casting, 489A., 539A. ; effect of 
nickel, 354A. ; estimation of cad
mium, 423A. ; expansion, 295A., 
345A.; for casting, A.S.T.M. tenta
tive specifications, 488A. ; for en
gineering castings, 539A.; hardness, 
improvement, 344A.; light, 345A.; 
light, analysis {Amer. Soc. Test. 
Mat. tentative methods), 418A. ; 
light, without magnesium, 345A.; 
melting, refractories, 562A.; melt
ing, use of fluxes, 535A. ; melting 
losses, 535A. ; of high tensile 
strength, 344A, ; pistons, machining, 
fitting and testing, 523A. ; proper
ties, 344A. ; tensile strength, im
provement, 344A.; thermal conduc
tivity, 330A.; use for internal com
bustion engines, 489A. ; use in air
plane construction, 482A., 483A., 
489A.; welding of castings, 513A. ; 
" Y," improvement of properties of 
castings, 238. 

Aluminium-" bronzes," 8ee also Alu
minium - copper alloys ; corrosion, 
368A. ; die-casting, 539A. ; endur
ance properties, 359A. ; hardness, 
variation with temp., 350A. ; pro
perties, 364A., 485A. ; use in manu
facture of gelatin, 478A. ; uses, 
485A. 

Aluminium-cadmium alloys, mech. pro· 
perties, 345A. 

Aluminium - calcium alloys, proper
ties, 364A. 

Aluminium chloride, analysis, 297 A. 
Aluminium • copper , alloys, 1>ee also 

Aluminium - " bronzes " ; ageing, 
345A., 364A. ; expansion, 295A. ; 
heat-treatment, 345A. 

Aluminium-gold alloys, properties, 
364A. 

Aluminium - magnesium alloys, ageing, 
364A.; mech. properties, 305A. 

Aluminium - manganese - copper alloys. 
See Heusler alloys. 

Aluminium - silicon alloys, see also 
Alpax, Silumin, &c. ; expansion, 
295 A.; treatment with metallic 
sodium and sodium fluoride flux, 
347A. 

Aluminium-zinc alloys, action of acids, 
347A.; action of alkalies, 347A.; 
action of common salt solution, 
34 7 A. ; ageing, 364A. ; brittleness, 
347A.; cavities, 347A.; corrosion, 
347A.; elongation-temp. curves, 84; 
equilibrium diagram, 73 (Paper), 
347A.; expansion, 295A.; micro
structure, 87; perishability, 347A.; 
properties, 364A. ; resistance-temp. 
curves, 79, 80; shrinkage, 347A.; 
volume changes, 348A. 

Amalgams, barium, electrode potential, 
351A.; bismuth, electrolysis of 
molten, 357 A. ; cadmium, electrode 
potential, 357 A. ; lead, electrolysis 
of molten, 357A.; lithium, 364A.; 
manganese, electrolytic formation, 
469A. ; potassium, 364A. ; sodium, 
364A. ; strontium, electrode poten
tial, 357A. ; thallium (dilute), heat 
of solution of thallium, 313A. ; tin, 
electrolysis of molten, 357 A. 

Ammonium chloride solution, corrosion 
of metals by, 368A. 

Ampco, use in chem. apparatus, 478A. 

Analysis, methods of. 
Analysis, 

acidimetric, anthocyanin as indi
cator, 414A.; behaviour of heavy 
metal sulphides, 417A.; carrying 
down of magnesium by calcium 
oxalate, 414A. ; electrometric, 
415A.; electrometric, apparatus 
with rotating anode for rapid, 
416A.; electrometric, behaviour 
of electrodes of platinum and its 
alloys, 415A., 416A. ; electro· 
metric, economic anode for rapid, 
416A.; iodometric, potassium per
manganate as standard, 414A.; 
metallurgical, application of spec
t.roscopy, 41 7 A. ; micro-, book, 
582A. ; micro-, gravimetric, 415A.; 
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Analysis, methods of. 
micro-, qualitative, 414A. ; micro-, 
quantitative, 415A. ; micro-, use 
of cresium chloride, 415A. ; plati
num substitutes, 417 A. ; qualita
tive, application of glass filters, 
413A. ; qualitative, books, 576A .. 
577A., 578A., 582A., 588A.; 
quantitative, books, 576A., 579A. 
(German); spectroscopic, 417A., 
418A. ; thermal, see Thermal 
analysis ; thiosulphate solutions, 
ageing, 413A. ; use of diphenyl
carbazide as qualitative reagent 
for metals, 413A. ; use of filter 
pulp, 417 A. ; volumetric, books, 
578A., 590A.; volumetric, book on 
new reduction methods, 585A. ; 
volumetric, calculating results, 
413A. ; volumetric, use of bro
ma.te, 413A. 

Apparatus, &c., 
burette for cyanide coppers, 437A.; 
burettes, apparatus for exact read
ing of, 437 A. ; filter discs, fritted 
glass, 437 A. ; glass filters, 413A. ; 
Mohr pinch clamp, screw modifi
cation, 438A.; pipette, modified 
Hempel, 437A.; tripod stands, 
substitutes, 438A. ; ultra.filtration 
apparatus, 437A. 

Analysis of aluminium, Amer. Soc. 
Test. Mat. tentative methods, 
418A.; book, 583A. 

Analysis of aluminium alloys (light), 
Amer. Soc. Test. Mat. tentative 
methods, 418A. 

Analysis of aluminium chloride, 
297A. 

Analysis of antimony trichloride, 
297A. 

Analysis of barium, 418A. 
Analysis of bearing metals, rapid, 

418A. 
Analysis of cadmium, 418A. 
Analysis of calcium, 418A. 
Analysis of coal, 555A. 
Analysis of cobalt, 419A. 
Analysis of cobaltous chloride, 301A. 
Analysis of galvanized coatings, 

378A. 
Analysis of lead, book, 589A. 
Analysis of lea.d (crude), 419A. 
Analysis of lead (refined soft), 419A. 
Analysis of lead in hermetics, quant., 

420A. 
Analysis of molybdenum, 419A. 

Analysis, methods of. 
Analysis of ores, metals and metal

lurgical products, recommended 
methods, book, 581A. (German). 

Analysis of refractories, 560A. 
Analysis of selenium, 420A. 
Analysis of tin, 420A. 
Analysis of tin alloys, 429A. 
Analysis of tin in hermetics, quant., 

420A. 
Analysis of yttrium chloride, 316A. 
Analysis of zinc (crude), 420A. 
Analysis of zinc coatings, 378A. 

Detection of aluminium, micro-, 
420A. 

Detection of barium in small quan
tities, 422A. 

Detection of cadmium, micro-, 420A. 
Detection of calcium, micro-, by 

means of ammonium f errocyanide, 
420A.; micro- and histological, 
use of picrolonic acid, 420A. 

Detection of copper, 424A. 
Detection of magnesium, micro-, 

421A. ; micro-, by means of am
monium ferrocyanide, 420A. 

Detection of nickel, 421A. ; use of 
oxalenediuramidoxime, 421A. 

Detection of potassium, micro-, 421A. 
Detection of zinc, micro-, 420A. 
Detection of zirconium, micro., 42IA. 

Distillation of arsenious, antimonious, 
and stannic chlorides, 432A. 

Estimation of antimony, 422A. 
Estimation of antimony and zinc in 

ingots, 43 lA. 
Estimation of barium, 418A. 
Estimation of barium (small quanti

ties), 422A. 
Estimation of barium as oxalate, 

422A. 
Estimation of bismuth, electrolytic 

rapid, 422A. 
Estimation of bismuth in lead, 422A. 
Estimation of cadmium, 418A. ; volu

metric, 423A. 
Estimation of cadmium in aluminium 

alloys, 423A. 
Estimation of cadmium in brass, 

423A. 
Estimation of calcium, 418A. 
Estimation of calcium as anhydrous 

oxalate, gravimetric, 423A. 
Estimation of carbon content of 

alloys, fuels, refractories, &c., 
555A. 
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Analysis, methods of. 
Estimation of cerium, 423A. 
Estimation of chromium, 423A. 
Estimation of chromium, vanadium, 

and iron in presence of each other, 
potentiometric, 430A. 

Estimation of cobalt, 419A. 
Estimation of cobalt in presence of 

nickel and other metals of iron 
group, quantitative, use of dini
troso-resorcinal, 421A. 

Estimation of copper, gravimetric, 
424A. 

Estimation of copper as sulphide, 
424A. 

Estimation of copper in copper-tin 
alloys, 425A. 

Estimation of copper in mixtures 
with cuprous and cupric oxides, 
425A. 

Estimation of copper in presence of 
iron, 424A. 

Estimation of copper in presence of 
nickel, 424A. 

Estimation of copper with thiosul
phate, 424A. 

Estimation of germanium, gravi
metric, 425A. 

Estimation of gold as colloidal gold, 
colorimetric, 425A. 

Estimation of gold in mercury, 
425A. 

Estimation of iron, diphenylamine 
indicator, 425A. 

Estimation of iron in presence of 
copper, 424A. 

Estimation of lead in materials con
taining large amounts of carbon, 
432A. 

Estimation of magnesium, micro-, 
426A. 

Estimation of magnesium (minute 
quantities) as magnesium - am
monium phosphate in presence of 
much aluminium, 426A. 

Estimation of manganese, 427A.; 
manganese oxalate as primary 
standard, 426A. 

Estimation of manganese by am
. monium persulphate in presence of 
"' hydrofluoric acid, 426A. 
Estimation of manganese by bis-

muthate method, 426A. 
Estimation of manganese (large quan

tities) by titration with H3P06, 

rapid, 427A. 
Estimation of manganese in special 

steels and alloys containing cobalt, 
426A. 

Analysis. methods of. 
Estimation of mercury, 427A.; 

micro-, 427 A.. 
Estimation of mercury as mercurous 

chloride, 427 A. 
Estimation of metals, gravimetric, 

with filter rods, 415A. 
Estimation of molybdenum, 419A., 

423A. 
Estimation of nickel, use of oxalene

diuramidoxime, 421A. 
Estimation of nickel as dioxide, 

quant., 427A. 
Estimation of nickel in alloys with 

dimethylglyoxime, 428A. 
Estimation of nickel in presence of 

copper, 424A. 
Estimation of nickel with dimethyl

glyoxime in presence of iron and 
cobalt, 428A. 

Estimation of niobium, 429A. 
Estimation of nitrogen in fuels, 

555A. 
Estimation of phosphorus in phos

phor-bronzes, rapid, 428A. 
Estimation of praseodymium, quant., 

428A. 
Estimation of radium, 423A. 
Estimation of selenium, 420A. 
Estimation of silicon in ferro-silicon, 

42SA. 
Estimation of silver and halogens 

in other than neutral solutions, 
Mohr's method, 429A. 

Estimation of sulphur in coal, rapid, 
555A., 556A. 

Estimation of tantalum, 429A. 
Estimation of tellurium, volumetric, 

429A. 
Estimation of thorium, 423A. 
Estimation of tin, gravimetric, 429A. ; 

volumetric, 429A. 
Estimation of tin in copper-tin alloys, 

425A. 
Estimation of tin in iron and steel, 

430A. 
Estimation of titanium, 423A. 
Estimation of titanium by reduction 

with zinc and titration with per
manganate, 430A. 

Estimation of tungsten, 423A. 
Estimation of uranium, 423A. 
Estimation of vanadium, 423A. ; 

iodometric, 430A. 
Estimation of vanadium in presence 

of iron, 430A. 
Estimation of vanadium, chromium, 

and iron in presence of each other, 
potentiometric, 430A. 
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Analysis, methods of. 
Estimation of zinc, electrolytic, 

431A. ; volumetric, 43IA. 
Estimation of zinc and antimony in 

ingots, 431A. 
Estimation of zinc in aluminium, 

43IA. 
Estimation of zine in brass, 431A. 
Estimation of zine in materials con

taining large amounts of carbon, 
432A. 

Estimation of zirconium, 423A. 

Precipitation of silver and gold, 
428A. 

Separation of aluminium from zinc, 
manganese, and nickel by acetate 
process, 432A. 

Separation of arsenic and mercury, 
432A. 

Separation of cadmium and zinc by 
means of hydrogen sulphide, 
432A. 

Separation of calcium and iron, use 
of ferric oxalate, 433A. 

Separation of calcium (small quanti
ties) from much magnesium, 433A. 

Separation of copper, antimony, and 
bismuth from lead, electrolytic, 
433A. 

Separation of copper, antimony, lead, 
and tin, electrolytic, 433A. 

Separation of copper from platinum 
metals, 434A. 

Separation of gallium from other 
elements, 433A. 

Separation of lead as sulphide, 
quant., 433A. 

Separation of mercury and arsenic, 
432A. 

Separation of metals, microchcmical, 
quantitative, 415A. 

Separation of molybdic and tungstic 
acids, 434A. 

Separation of nickel, eobalt, zinc, 
and manganese, 434A. 

Separation of palladium and plati
num by means of dimethyl
glyoxime, 434A. 

Separation of platinum and iridium, 
quant., 434A. 

Separation of rhodium from plati
num, 435A. 

Separation of silver, copper. and bis
muth, rapid electrolytic, by graded 
potentials, 435A. 

Separation of tantalum and colum
bium from iron, 435A. 

Analysis, methods of. 
Separation of tellurium from selen

ium, gravimetric, 429A. 
Separation of tin and tungsten, elec

trolytic, rapid, 435A. 
Separation of zinc and cadmium, 

435A. 
Separation of zinc and cadmium by 

means of hydrogen sulphide, 432A. 
Separation of zinc and nickel with 

hydrogen sulphide, 436A. 
Separation of zinc from iron and 

aluminium, 436A. 

Titration, conductometric, book, 
585A. ; electrometric, methods 
and application to metallurgical 
analyses, 41UA.; oxalic acid as 
standard, 416A.; potentiometric, 
application of titanous chloride, 
416A.,417A. 

Titration of ferrous iron with potas
sium dichromate, electrometric, 
426A. 

Titration of manganese, certain and 
exact method of establishing end
point, 427 A. 

Titration of tin, iodometric, 429A. 
Titration of zinc, 431A. 

Analytical chemistry, review, 413A. 
Anhysteric magnetostriction effects, 

327A. 
Anhysteric qualities of iron, 309A. 
Anhysteric qualities of nickel, 309A. 
Annealing, see also Heat-treatment; 

electrical, 505A. 
Annealing of aluminium, soft, 505A. 
Annealing of Duralumin, 346A. 
Annealing temperature, effect of grain-

size, 115. 
Annual General Meeting, 1. 
Annual May Lecture, 255, 257. 
Anode effects in electrolysis of fused 

chlorides, conditions of appearance, 
466A. 

Anodes. See Electrodes. 
Anodic oxidation of gold, 304A. 
Anodic polarization of aluminium, 

309A. 
Anodic polarization of nickel, 309A. 
Anodic processes, influence of ob~truc

tive films, 369A. 
Anthocyanin as indicator for acidi

metry, 414A. 
A1h1-friction alloys. See Bea.ring 

metals. 
Antimonial lead, grain-growth, 383A. 
Antimony, abrat>ion, ti4 ; a.tlinity to 
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sulphur, 342A.; atomic constitution, 
398A.; atomic weight, 297A.; 
"cementation" of silver an<l, 341A. ; 
critical potentials, 407 A. ; crystal 
cleavage, 389A. ; crystal structure, 
388A. ; early history, 490A. ; esti
mation, 422A.; estimation of zinc 
and, in ingots, 431A. ; filaments, 
drawing, 340A.; hardness, effect of 
temp., 324A. ; ionization potential, 
407A.; mineral statistics (1921-
1923), pamphlet, 584A.; ores, book, 
583A.; reca.lcscence, 297 A.; reduc
tion from its salts by sodium, 341A. ; 
separation from copper, lead, and tin, 
ele9trolytic, 433A.; separation from 
lead, electrolytic, 433A. ; world's 
production in 1923, 490A. 

Antimony alloys. See also Bearing 
meta.ls, &c. 

Antimony - copper - tin alloys. See 
Bearing metals. 

Antimony-lead alloys, casting, in con
tinuous strip, 542A. 

Antimony-tin alloys, compressibility, 
362A. 

Antimony trichloride, analysis, 297A. 
Arc furnaces. See Furnaces. 
Arc spectrum. See Spectrum. 
Arc welding. See Welding. 
Arsenic, atomic constitution, 398A.; 

critical potential, 407A.; crystal 
structure, 391A. ; ionization poten
tial, 407A.; isotopes, 399A.; min
eral statistics (1921-1923), pamphlet, 
584A.; separation from mercury, 
432A.; world's sources and supplies, 
490A. 

Asbestos, blue, 437A. 
Assaying for platinum, 419A. 
Atomic heat of tungsten at incandescent 

temps., 315A. 
Atomic models of alkali metals, 394A. 
Atomic numbers of allied elements, 

relationship, 329A. 
Atomic structure, 392A. ; Bohr's corre

spondence principle, quantitative 
formulation, 393A. ; Bohr's theory, 
393A.; Bohr's theory, and problem 
of co-valency, 393A.; Bohr's theory, 
and spectroscopy, 393A. ; Bohr's 
theory, elect. conductivity and cer
tain other properties of metals on 
basis of, 331A.; books, 576A., 589A., 
590A.; paramagnetism and, 397A., 
theories developed in recent years, 
392A. 

Atomic weight of aluminium, 297A. 
Atomic weight of antimony, 297.d.. 

Atomic weight of bismuth, 298A. 
Atomic weight of cobalt, 301A. 
Atomic weight of hafnium, 304A., 

317A. 
Atomic weight of iron, 329A. 
Atomic weight of lead, 329A. 
Atomic weight of mercury, 329A. 
Atomic weight of nickel, 329A. 
Atomic weight of radium, 316A. 
Atomic weight of sodium, 329A. 
Atomic weight of thorium, 316A. 
Atomic weight of titanium, 329A. 
Atomic weight of uranium, 316A. 
Atomic weight of yttrium, 316A. 
Atomic weight of zirconium, 317A. 
Atomic weights, 329A.; 30th Report 

of Committee of American Chemical 
Society, 329A. 

Atomic weights and isotopes, 400A. 
Atoms, see also Electrons, &c.; al

kali, quantum numbers of Bohr or
bits, 395A.; calculations of poten
tial energy of some models, 394A. ; 
excited, life-period, 393A. ; magni
tudes, 338A.; normal, behaviour 
under influence of magnetic force, 
397A.; nucleus, evolution, 396A.; 
nucleus, structure, 395A. ; radii, peri
odic law of, 395A. ; scattering of 
radiation, 396A. ; sizes, in diamond 
type crystals, 395A. ; sizes, relation 
to refractivities, 395A. ; structure, 
see Atomic structure; theories, new, 
book, 576A. 

Auditor, election, 17. 
Australia, refractory industry, pro

spects of development, 563A. 

BABBITT metals, see also Bearing metals, 
and under names of constituent 
metals; A.S.T.M. tentative specifi
cations, 484A. ; melting pot with 
automatic temp. control, 537A.; 
properties, 484A. ; removal with 
oxy-acetylene blowpipe, 484A. ; 
Society of Automotive Engineers 
specifications, 484A.; use for hub 
plates, 485A. 

Babbitting bearing shells, 485A. . 
Babbitting bearings, methods of Twm 

City Rapid Transit Co., 484A. ; re-, 
485A. 

Babbitting brasses for subway trains, 
485A. 

Babbitting cast iron, 485A. 
Babbitting machine, use, 484A. 
Babbitting railway motors, 542A. 
Bailey electric furnace, new type, 546A. 
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Balance, automatic and continuous re
cording, 438.d.. 

Balls, seamless hollow metal, manufac
ture, 519.d.. 

Bario, use in chemical apparatus, 
478A. 

Barium, analysis, 418A.; atomic 
radius, 395A. ; detection of small 
quantities, 422A. ; estimation as 
oxalate, 422A. ; estimation of small 
quantities, 422A.; isotopes, 400A.; 
mineral statistics (1921-1923), 
pamphlet, 584A. ; review of indus
try, 490A.; very pure, preparation, 
297A. 

Barium amalgams, electrode potential, 
357A. 

Barium, lithium, and their chlorides, 
equilibrium in molten state, 356.d.. 

Bars, duration of impacts, 324A. 
Bauxite, see also Refractory materials; 

consumers in U.S.A., 485A. ; distri
bution in U.S.A., 485A. ; supply, 
486A. 

Bearing metals, see also Babbitt metals, 
Thermit, &c., and under names of 
constituent meta.ls; analysis, rapid, 
418A.; coarsely crystalline, 356A.; 
compressibility, 363A. ; Frary, 
483A. ; lead-base, casting, 355A.; 
lead-base, inter-metallic reactions in, 
355A.; lead-base, pouring temp., 
355A.; railway car and tender, 
A.S. T.M. tentative specifications, 
484A.; requirements, 483A. ; Ther
mit, properties, 356A. ; white metal, 
A.S. T.M. tentative specifications, 
484A. 

Bea.rings, anti-friction, advanced prac
tice, 483A. ; anti-friction, merits, 
483A.; axle, 483A.; armature, 
483A. ; Babbitting, 484A., 485A. ; 
camshaft, Babbitt lined, 484A. ; 
cleaning and tinning shells, 483A. ; 
historical review, 483A. ; installa
tion, 483A.; journal, 483A.; pour
ing, 483.d..; railway axle, die-casting 
plant for white-metalling, 539A.; 
sleeve, merits, 483A. ; tinning, 
484.d..; use, 483A.; wear, deter
mination, 483A. 

Beetles, attack on lead cables, 373.d.. 
Bells, aluminium, 487.d..; founding, 

527A.; welding, autogenous, 515A. 
Benedicks' thermoelectric asym-

metric effect, 328A. 
Beryllium, crystal structure, 388A. ; 

heat of oxidation, 336.d.. ; isotopes, 
399A., 400.d.. ; position in periodic 

system, 298A. ; spectrum, K-series, 
508A. ; spectrum, L-series, 408A. 

Beryllium-copper alloys, propert.ies, 
364A. 

Beryllium-magnesium alloys, proper
ties, 364.d.. 

Binary a.lloy8. See Alloys, and under 
names of constituent metals. 

Bismuth, abrasion, 64; affinity to sul
phur, 342A. ; atomic constitution, 
39SA.; atomic weight, 298A.; criti
cal potentials, 407 A. ; crystal cl ea v
age, 389A.; crystal structure, 388A.; 
electrode potential, 298A. ; estima
tion, rapid electrolytic, 422A. ; esti
mation in lead, 422A.; expansion of 
crystals, 298A.; filaments, drawing, 
340A. ; ionization potential, 407A.; 
mineral statistics (1921-1923), 
pamphlet, 584A.; molecular weight, 
variation with temp., 317 A. ; reduc 
tion from its sahs by sodium, 341A.; 
separation from lead, electrolytic, 
433A.; separation from silver and 
copper, rapid electrolytic, by graded 
potentials, 435A.; spectrum, ab
sorption, 407A.; spectrum, mass, 
401A. ; spectrum at high temps., 
fluorescence and channelled absorp
tion, 401A.; thermal conductivity 
in transverse magnetic field, 298A.; 
world's production, 490A. 

Bismuth alloys, thermal conductivity, 
330A. 

Bismuth amalgams, molten, electro-
lysis, 357A. 

Boilers, gas-fired, waste heat and, 551A. 
Borings, briquetting machine, 533A. 
Boron, replacement of metals from solu-

tions, 469A. 
Boron carbide, use as deoxidizer for 

copper, 332A. 
Bra.ss(es), see also Muntz metal, &c., 

and under names of constituent 
meta.ls ; a, endurance properties, 
359A..; (a+ 'Y) eutectoid, 383A.; an
nealing, effect on surface appearance, 
383.d.. ; brittle ranges, influence of 
lead and tin, 97 (Paper) ; bronzing, 
494A. ; casting, difficulties, 541A. ; 
casting, uniform results, 541A.; cast
ing of plates, 541A. ; cavities in, 
337.d..; condenser tubes, corrosion 
phenomena., 372A.; condenser tubes, 
seamless 70: 30, A.S.T.JH. tentative 
specifications, 495.d.. ; constitution of 
industrial, 191 ; corrosion, 368A. ; 
corrosion, bibliography, 367A.; 
corrosion by trall8former oils, 341A. ; 
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corrosion phenomena on condenser 
tubes, 372A. ; density, 352A.; den
sity of industrial, 191 '; dust, borings, 
grindings, &c., melting, 534A. ; effect 
of nickel, 354A. ; enamelling, 494A.; 
estimation of cadmium, 423A.; esti
mation of zinc, 431A. ; etching, 
494A.; finishes, 494A. ; foundry, 
humanizing, 528A.; foundry, in 
Mexico, 527A.; foundry, records, 
528A. ; foundry, scientific control, 
527A.; gauzes for miners' flame 
safety lamps, safety, 494A. ; hard
ness, variation with temp., 350A. ; 
hardness testing, 441A. ; industry, 
management, 570A. ; internal stress, 
removal, 353A. ; lavatory and sink 
traps, simplified practice, pamphlet, 
591A.; lead-, see Lead-brass; manu
facture, flow-sheets, 494A. ; melting, 
electric, 470A.; melting, elect. fur
nace, 548A.; melting, in gas-fired 
furnaces, 54IA. ; melting, use of 
fluxes, 536A. ; melting, zinc losses 
and their recovery, 536A.; Naval, en
durance properties, 359A. ; nickel-, 
se Nickel-brass ; overheating, 
536A.; oxidation, 144; oxidizing, 
494A.; pickling, electrochemical 
factors affecting, 145; properties, 
352A. ; red stains, removal, 143 
(Paper); rolling of threads on thin 
shells, 521A. ; scrap, remelting, 
533A.; season-cracking, 353A., 
354A.; sheet, manufacture, 520A.; 
shell, upsetting a hexagon head on, 
522A. ; 60 : 40, properties, 353A. ; 
special, British standard specifica
tion for castings, 495A. ; special, 
British standard specification for in
gots for castings, 494A. ; staining, 
144; tensile testing, 441A. ; tubes, 
seamless, drawing, 520A. ; turbine 
blading, erosion, 372A. ; use in con
densers for petroleum plant, 369A. ; 
welding flux, 511A. ; wires, sound 
produced by electrically heated. 
339A. ; work-hardening, influence of 
alloying additions and alterations in 
temp., 365A. 

Brazed joints, 507A. 
Brazing, burners, improvements, 517 A. 
Bra.zing metal, effect of nickel, 354.-1. 
Brazing of spectacle frames, 506A. 
Brinell hardness testing. See Testing. 
Brinell hardness testing machines. See 

Testing machines. 
Briquetting of borings and turnings, 

533A. 

British thermal unit, intrinsic value of 
heat sources rersus fluctuating eco
nomic value of, 549A. 

Bronze(s), see also under names of 
constituent metals ; a, endurance 
properties, 359A. ; aluminium-, see 
Aluminium-bronzes; ancient Peru
vian tools, metallographic examina
tion, 383A. ; anne,aling temp., effect 
of grain-size, 121 ; artistic work in, 
496A. ; bearing, properties, 352A. ; 
bearings, improvement by addition 
of manganese-copper, 352A. ; bells, 
welding, 515A. ; casting, uniform 
results, 541A. ; caRting of statuary, 
541A., 542A.; compositions, 352A.; 
corrosion, 367A., 368A.; corro
sion by products of combustion of 
coal gas, 371A.; hardness, 351A. ; 
hardness, effect of grain-size, 121 ; 
lead-, 8re Lead-bronzes; manga
nese·, see Manganese-brass; melt
ing, electric furnace practice, 537 A. ; 
melting, in gas-fired furnaces, 541A. ; 
melting, oxidizing fluxes, 536A. ; 
penetration into steel at high temps., 
351A. ; phosphor-, see Phosphor
bronze; powders, manufacture, 
486A.; prehistoric Norwegian ob
jects, analyses, 352A.; properties, 
352A.; reamer for bushings, 523A.; 
scrap, remelting, 533A. ; use by 
primitive man, 478A.; welding, 
516A. ; welding flux, 511A. ; weld
ing of bells, 515A. ; work-hardening, 
influence of alloying additions and 
alterations in temp., 365A. 

Bronzing, book, 578A. 
Bronzing of brassware, 494A. 
Buffing. See Polishing. 
Burette for cyanide coppers, 437 A. 
Burettes, apparatus for exact reading 

of, 437A. 
Burnishing, 525A. 
Bushings, bronzP, reamer, 523A. ; press 

tools, 524A. 

CABLE presses, lead, 522A. 
Cable sheath, lead, self-corrosion, 372A. 
Cables, aluminium, 487A.; aluminium, 

properties, 488A. ; aluminium, steel
cored, 487A.; aluminium (steel
cored), heating of large, 487 A. ; alu
minium (steel-cored), properties, 
488A. ; current capacity, 480A. ; 
electric, manufacture and use, book, 
580A. ; high-tension impregnated
pa.per-insulated, lead-covered, test. 
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ing, 441A. ; lead, attack by beetles, 
373A.. ; lead-covered, electrolvsis, 
373A.. ; single-conductor, lead
covered, low-tension, current rating 
on single-phase a.c. circuits, 497 A. 

Cadmium, abrasion, 64 ; analysis, 
418A.. ; book, 578A.; corrosion, 
367A.; crystal structure, 388A..; de
position, electrolytic, 475A. ; detec
tion, micro-, 420A.. ; effect on mech. 
properties of aluminium, 345A.; esti
mation, volumetric, 423A.. ; estima
tion in aluminium alloys, 423A. ; 
estimation in brass, 423A. ; expan
sion at low temps., 337A.; filaments, 
drawing, 340A..; heat of oxidation, 
336.4. ; heat of solution in hydro
chloric acid, 298A. ; mineral statis
tics (1921-1923), pamphlet, 584A. ; 
molecular weight, variation with 
temp., 317A.; radiations emitted by 
vacuum tubes without interior elec
trodes, 299A.. ; rate of diffusion into 
mercury, connection with viscosity 
and external pressure, 338A. ; re
duction from its salts by sodium, 
341A.; separation from zinc, 435A.; 
separation from zinc by means of 
hydrogen sulphide, 432A. ; spectrum, 
constricted arc, 410A. ; spectrum, 
fluorescence (excited by incidence of 
radiation), 410A. ; spectrum, mass, 
401A.. ; work necessary to detach 
positive ions, 396A. ; world's pro
duction, 490A. 

Cadmium-aluminium alloyR, mech. 
properties, 345A.. 

Cadmium-copper trolley wires, tests, 
494A. 

Cadmium amalgams, electrode poten
tial, dependence upon temp., 357A. 

Cadmium-magnesium alloys, proper
ties, 364A. 

C.wdit, 350A. 
Crosium, see also Alkali metals ; atomic 

radius, 395A.. ; compressibility, 
:118A.. ; elect. resistance under pres
sure, 318A. ; is it rndioactive ? 
299A. ; melting data under pressure, 
318A. ; properti<.'s untl<.'r pressure, 
318A.. ; Rpectrnm, in extreme ultra
violet, 407..t.; spectrum, spark, 
401.4. ; vapour, ionization, 299A.. ; 
vapour pressure, ~99A. ; work neces
sary to detach positive ions, 390.4. 

Cresium chloride, use in microchemistrv. 
415A. • 

C.i.lcium, analysis, 418.-1.; atomic con
stitution, 39SA. ; <'rystal structure, 

388A. ; deposition from anhydrous 
pyridine, electrolytic, 473..t. ; detec
tion, micro-, 420A. ; electrons, heat 
of evaporation, 398A. ; estimation 
as anhydrous oxalate, gravimetric, 
423A. ; isotopes, 400A.; separa
tion of iron, use of ferric oxalate, 
433A.; separation of small quanti
tif's from much magnesium, 433A. ; 
specific heat at high temps., 305A. ; 
spectrum, absorption, 405A. ; spec
trum, pole effects and pressure shifts, 
407 A. ; work necesRary to detach 
J'OSitive ions, 396A. 

Calcium-aluminium alloys, properties, 
364A. 

Calcium-copper alloys, properties, 364A. 
Calcium-lead alloys, properties, 364A. 
Calcium-tin alloys, heat of formation of 

CaSn3 , 362A. 
Canada, development of chem., met., 

and allied industries in relation to 
mineral industry, book, 578A. ; plan 
for development of industrial re
search, 567A. 

Carbon, diffusion of tungsten and, 
in solid state, 338A. ; estimation, 
5fi5A. 

Carbon dioxide, oxidation of zinc 
vapour by, 317A. 

Carborundum. See Refractory mate
rials. 

Case-hardening, prevention by copper 
plating, 492A. 

Casting, centrifugal, 538A. 
Casting of aluminium, difficulties, 

54IA.; pressure, 540A. 
Casting of aluminium alloy cycle parts, 

540A. 
Castincr of aluminium alloys, losses, 

540.A. 
Casting of brass, difficulties, 541A. ; 

uniform results, 541A. 
Casting of brass plates, 541A. 
CaRting of bronze, uniform results, 

541A. 
Casting of bronze statuary, 541A., 

542A. 
Casting of copper, 540A. 
Casting of copper in cupola, sponginess 

and hlowholes in castings, 540A. 
Casting of lead alloys in continuous 

strip, 542A. 
Casting of metals in permanent moulds, 

539.A. 
Ca.stingR, centrifugal, complf'x, 538A. ; 

cleaning, wire bruslws for, 537A.; 
cleaning automobile, 5:n..t.; cutting 
of risers, 538A.. ; influence of struc-
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ture on mech. properties, 382.4. ; 
X-ray examination, 455.4. 

Catalytic action of copper, 302A., 
303A. 

Catalytic action of metals on mineral 
oils, 34IA. 

Catalytic reductions with palladium, 
bibliography, 3IIA. 

Catalytic reductions with platinum, 
bibliography, 3IIA. 

Cathodes, mercury dropping, hydro
lysis with, 467A.; mercury dropping, 
processes at. !.-Deposition of 
metals, 462A.; II.-Hydrogen over
potential, 463A. ; zinc, hydrogen in, 
474A. 

Cathodic polarization of aluminium, 
309A. 

Cathodic polarization of nickel, 309A. 
Cathodic sputtering, metallization of 

surfaces by, 480A. 
Caustic alkalies, materials resistant to, 

367A. 
Ceco, use in chem. apparatus, 478A. 
Celsit, 350A.; properties, 363A. 
Cementation, metallic, 341A. 
Cerite earths, preparation, 300A. 
Cerite metals, theories concerning pyro

phoric properties, 300A. 
Cerium, chemistry, book, 587A.; crys

tal structure, 388A., 391A.; density, 
300.4. ; estimation, 423A. ; hard
ness, 300A.; heat of combustion, 
300A. ; heat of oxidation, 336A. ; 
kindling temp., 300A. ; prepara
tion, 299A. ; pyrophoric lproperties, 
300A. 

Cerium ste<>ls, book, 582A. 
Chemical apparatus, 11.ci<l-proof mate

rials, 486.4. ; materials of construc
tion, 478A. ; testing met.a.ls m1d 
alloys to determine their suitability, 
478.1. 

Chemical properties. See under Rpeeific 
properties. 

Chmnical reactions of common elements, 
book, 59IA. 

Chemical symbols, formnlro and calcu
lations, l)ook, 592A. 

Chemistry, colloid, books, 574.4., 
581.4. ; colloid, foundations, hook, 
583.1.; colloid, sympo::;ium, 587A.; 
early, book, 590A. ; gcneral, books, 
581A.; industrial, book, 590A. 
(French); inorganic, books. fi83A., 
fi87 A. ; physical. books, ri78A ., 
59IA.; thcoretical. hook. ri87A. 

Chicago Unin'rnity. Rt or~· of ( 1890-
192;)), 582..t. 

Chrome refractories. See Refractory 
materials. 

Chrome!, wire drawing, 52IA. 
Chromium, atomic constitution, 398A.; 

bibliography, 491A. ; corrosion, 
367A.; crystal structure, 388A.; de
position, electrolytic, 475A.; electro
chemical behaviour, 300A.; estima
tion, 423A. ; estimation in presence 
of vanadium and iron, potentio
rnetric, 430.4. ; mineral statistics 
(1921-1923), pamphlet, 584.-1.; pre
paration by direct reduction of the 
oxide with hydrogen, 300A.; pre
paration, electrolytic, 300A. ; spec
trum, electric furnace (in ultra
violet), 407A.; spectrum, K-absorp
tion, 406.4.; spectrum, M-series, 
408.4. ; technology, 491A. ; use in 
Rteehi, 340A.; uses, 490A., 491A. 

Chromium-cobalt alloys, properties, 
491A. ; uses, 491A. 

Chromium-gold alloys, equilibrium 
diagram, 354A. 

Chromium-iron alloys, gun-barrels, 
480A. 

Chromium - iron - carbon alloys, con
stitution, 348A. ; microstructure, 
348A. 

Chromium-nickel alloys, gun-barrels, 
480A.; magnetization beyond Curie 
point, 3fi9A. ; properties, 36IA. ; use 
in glass industry, 500A. 

Citric n.cid, corrosion of metals by, 
368A. 

Clays. Sep, Refractory materials. 
Con.I, see also Fuels; bituminous, 

storage, fi52A.; classification, 55IA.; 
dust, colloidal oil as medium for lay
ing, 553A. ; estimation of nitrogen. 
555A. ; estimation of sulphur, rapid, 
fififiA., 556A. ; low-temp. carboniza
tion, Ford plant, 552A.; low-temp. 
carbonization, prospective industrial 
developrncnt, fi52A. ; powdered, 
A.S.T.l\L tentatiYe method of test for 
fineness, fi53A. ; powdered, explo
Rive tendenci<'s, 5ri4A. ; powdered, 
Lopulco system of firing, 553A. ; 
powdered, new n.ppn.ratus for firing, 
55:Lt. ; powdered, preparation, 
;JfJ-LL ; powdered, Quigley system of 
bnrnini,r insti1ll<'d at Ougree l\farihaye 
\\' orks, 55:3.4. ; powd<'red, use for 
rncta.llnrgical furnn.c<'s, firi4A. ; pro
pertiC's, fi52.-1.; purchase under 
Rpecification of cn.lorific vn.lue, 552A.; 
selection. fifJ2A. ; storage, 552.4.; 
tt'rms r<'lating to, A.KT.l\L tentative 
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definitions, 55IA. ; testing, 555A.; 
X-ray analysis, 555A. 

Coating. See Galvanizing, Sherardizing, 
&c. 

Coatings, thickness, testing, 377A. 
Cobalt, analysis, 419A.; anti-corrosive 

properties, 49IA. ; atomic constitu
tion, 398A.; atomic weight, 30IA.; 
crystal structure, 388A. ; estimation 
in presence of nickel and other metals 
of iron group, 42IA.; extraction, 
49IA.; filaments, drawing, 340A. ; 
Hall effect in thin evaporated films, 
30IA.; hardness of electro-deposited, 
308A.; magnetic properties, 326A. ; 
magnetic properties of thin films, 
327 A.; mineral statistics(l 921-1923), 
pamphlet, 584A.; production,49IA.; 
refining, 491A.; separation from 
nickel, zinc, and manganese, 434A.; 
spectrum, absorption, 402A. ; spec
trum, arc, 40IA.; spectrum, £
series, 408A.; spectrum, M-series, 
408A.; use in steels, 340A. ; uses, 
49IA. 

Cobalt alloys. See also Stellite. 
Cobalt-chromium alloys, properties, 

49IA. ; uses, 491A. 
Cobalt-iron alloys, expansion, 345A.; 

magnetic properties, 326A. ; proper
ties, 49IA.; uses, 49IA. 

Cobalt-nickel alloys, magnetic proper
ties, 326A. 

Cobalt-steels, properties, 49IA. ; uses, 
49IA. 

Cobaltous chloride, analysis, 30IA. 
Coke, see also Fuels; combustibility, 

554A.; foundry, 555A.; foundry, 
manufacture, 554A.; foundry, quali
ties, 564A.; phys. properties, 554A.; 
terms relating to, A.S.T.M. tentative 
definitions, 555A. 

Cold-rolling. See Rolling. 
Cold-work, 32IA., 5I9A.; measure

ment of degrees, 454A. 
Colloid chemistry, books, 574A., 580A. 

(French), 58IA.; foundations, book 
583A.; symposium, 587A. 

Colloidal behaviour, theory and appli
cation, book, 577A. 

Colloidal solutions, formation by elect. 
pulverization in H.F. a.c. arc, 343A. 

Colouring of metals, 481.4.; book, 
581A. 

Colours due to thin films on metals, 
334A. 

Columbium, atomic radius, 395.4. ; 
separation from iron, 435.4. ; spec
trum, arc, 40IA. 

Compressibility, internal pressure and 
atomic magnitudes, 338A. 

Compressibility of bearing metals, 
363A. 

Compressibility of cresium, 318A. 
Compressibility of rubidium, 318A. 
Compressibility of tin-antimony alloys, 

362A. 
Compressibility of tin-lead alloys, 

362A. 
Compression testing. See Testing. 
Condenser tubes, corrosion, present 

position of research, 372A. ; new 
arrangement in surface condensers, 
479A. 

Conduction of heat by metal fins of air
cooled engines, 482A. 

Conductivity, see also . Super-conduc
tivity; attempt to detect asymmetry 
of orientation of electrons, 397 A.; 
elect., effect of torsion, 33IA. ; elec
tronic, 397A.; thermal, effect of 
torsion, 33IA.; thermal, new appli
cation of bar method for measure
ment, 330A.; thermal, simple con
trivance for rapid determination, 
330A. 

Conductivity of aluminium, elect., in
fluence of impurities and treatment, 
295A.; thermal, 330A. 

Conductivity of aluminium (pure), 
elect., 33IA. ; thermal, 33IA. 

Conductivity of aluminium alloys, ther 
mal, 330A. 

Conductivity of bismuth, thermal, in 
transverse magnetic field, 298A. 

Conductivity of bismuth alloys, ther
mal, 330A. 

Conductivity of copper, thermal, 330A. 
Conductivity of copper (pure}, elect., 

33IA. ; thermal, 33IA. 
Conductivity of copper alloys, thermal, 

330A. 
Conductivity of lead, thermal, 330A. 
Conductivity of magnesium (pure), 

elect., 33IA. ; thermal, 33IA. 
Conductivity of metallic aggregates, 

elect., 366A. 
Conductivity of metals, elect., 257. 
Conductivity of metals and alloys, elect., 

on basis of Bohr's theory, 331A. 
Conductivity of molten alloys, elect., 

365A. 
Conductivity of nickel, thermal, 330.4. 
Conductivity of nickel (pure}, elect., 

33IA. ; thermal, 331A. 
ConductiYity of pure metals, thermal 

and elect., 33IA. 
Conductivity of silver, thermal, 330A. 
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Conductivity of solid solutions, elect., 
365A. 

Conductivity of steels, thermal, 330A. 
Conductivity of technically important 

metals and alloys, thermal, 330A. 
Conductivity of tin, thermal, 330A. 
Conductivity of zinc, thermal, 330A. 
Conductivity of zinc (pure), elect., 

331A. ; thermal, 331A. 
Conservatoire des Arts et Metiers, test

ing laboratory, 440A. 
Constantan, elect. resistance, 350A. ; 

endurance properties, 359A.; wires, 
sound produced by electrically heated, 
339A. 

Contacts, elect. resistance, 480A. 
Contraction. See Volume changes. 
Copper, abrasion, 64; action of fused 

sodium hydroxide, 372A.; adsorp
tion of hydrogen, 308A.; affinity to 
sulphur, 342A.; annealing temp., 
effect of grain-size, 116; atomic con
stitution, 399A. ; "best select," 
British standard specification, 493A.; 
books, 580A., 583A. ; cast in cupola, 
sponginess and blowholes, 540A. ; 
casting, 540A. ; casting, effect of 
deoxidizers, 332A.; casting, use of 
boron carbide as deoxidizer, 332A.; 
" cementation " of aluminium and, 
341A. ; "cementation" of iron and, 
34IA. ; "cementation" of nickel 
and, 341A. ; "cementation" of tin 
and, 341 A. ; " cementation " of zinc 
and, 341A. ; corrosion, 371A. ; cor
rosion, bibliography, 367A.; corro 
sion by products of combustion of 
coal-gas, 371A. ; corrosion by trans
former oils, 341A.; corrosion of 
water conduits, 372A. ; crystal 
structure, 388A. ; crystals, large, 
302A.; density ("cemented" in 
some salts), 302A.; deoxidization, 
540A. ; deoxidizers, 332A. ; de
position from pyridine solution of 
cuprous iodide, electrolytic, 473A.; 
deposition on glass, 492A. ; desul
phurization, 3±2A.; detection, 42-!A. ; 
effect of deoxidizers in promoting 
sound castings, 332A. ; effect of 
silver, 354A.; elect. conductivity. 
331A.; elect. resistance(" cemented" 
in sonw salts), 302A. ; elect. re
sistance of fused mixtures with 
mica, temp. variation. 302A. : elect. 
resistiYitv, effects of certain ele
ments, 9l (Xote); electrolytic cathode, 
British standard specification, 493A.; 
electrolytic ingots and ingot bars, 

VOL. XXXTTJ. 

British standard specification,493A. ; 
electrolytic wire bars, cakes, slabs, 
and billets, British standard speci
fication, 493A.; electrolytic wire bars, 
cakes, slabs, billets, ingots and ingot 
bars,A.S. T.M. tentative specifications, 
494A. ; endurance properties, 359A.; 
estimation, gravimetric, 424A. ; esti
mation as sulphide, 424A.; estima
tion in copper-tin alloys, 425A. ; esti
mation in mixtures with cuprous and 
cupric oxides, 425A. ; estimation in 
presence of iron, 424A.; estimation 
in presence of nickel, 424A. ; estima
tion with thiosulphate, 424A. ; ex
pansion at low temps., 337A.; fila
ments, drawing, 340A. ; fine cakes 
for rolling, British standard specifi
cation, 493A. ; fireboxes, European 
view of steel 'Versus, 491A.; fireboxes, 
welding, 515A. ; gauzes for miners' 
flame safety lamps, safety, 494A.; 
hardness, effect of grain-size, 116; 
hardness, effect of temp., 324A. ; 
hardness of electro-deposited, 308A. ; 
history of Falu Mine and Falu 
Copper Works during 19th century, 
570A. ; importance in domestic 
commerce, 491A.; industry, man
agement, 570A.; isotopes, 399A.; 
Lake, wire bars, cakes, slabs, billets, 
ingots and ingot bars, A.S.T.M. ten
tative specifications, 494A. ; manu
facture, flow sheets, 494A. ; melting, 
electric, 470A. ; melting in cupola, 
536A. ; metallurgy in 1923, 491A. ; 
phosphor-, A.S.T.M. tentative· speci
fications, 495A.; polishing, 525A. ; 
prehistoric specimen joined by weld
ing, microscopic examination, 383A.; 
prevention of case-hardening by 
plating with, 492A. ; production, 
491A. ; protective coatings on steel 
surfaces for selective carburization, 
377 A. ; refining, electrolytic, 4 70A. ; 
relation between microstructure of 
surface and deposits made thereon, 
382A. ; replacement from solutions 
by boron, 469A.; rod (commercial), 
comparatiYe tests on some varieties, 
167 (Paper); rods for wire-drawing 
(hot-rolled), A.S.T.M. tentative speci
fications, 49-!A.; roofing, 491A., 
492A. ; separation from antimony, 
lead, and tin, electrolytic, 433A. ; 
separation from lead, electrolytic, 
433A. ; separation from platinum 
metals, 43-!A. ; separation from sil
ver and bismuth, rapid electrolytic, 

2T 
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by graded potentials, 435A. ; sheet, 
manufacture, 520A.; silicon-, 
A.S.T.M. tentative specifications, 
496A.; spectrum, arc (low voltage), 
401A. ; spectrum, band, 401A. ; 
spectrum, £-series, 408A. ; spec
trum, spark, 402A. ; super - con
ductivity, 301A. ; thermal conduc
tivity, 330A., 331A. ; tough cakes 
and billets for rolling, British stan
dard specifications, 493A. ; tubes, 
seamless, drawing, 520A. ; use by 
primitive man, 478A. ; use for chem. 
apparatus, 478A. ; water conduits, 
corrosion, 372A. ; welding, auto
genous, 515A.; welding, book, 
577A. (German); wire, round and 
grooved hard-drawn trolley, A.S.T.M. 
tentative specifications, 494A. ; wire, 
soft rectangular, A.S.T.M. tentative 
specifications, 494A. ; wire, sound 
produced by electrically heated, 
339A. ; work-hardening, influence of 
alloying additions and alterations in 
temp., 365A.; work necessary to 
detach positive ions, 396A. 

Copper alloys, see also Aluminium
bronze, Brass, Bronze, Gun-metal, 
Muntz metal, &c. ; crystal structure, 
388A.; cutting, with electric arc, 
538A. ; density, effect of nickel, 
360A.; endurance properties, 359A.; 
hardness, variation with temp., 
350A. ; heat-treatment, 505A. ; 
melting, electric, 470A.; pouring 
temp., importance, 538A. ; thermal 
conductivity, 330A. 

Copper-aluminium alloys, ageing, 
345A., 364A.; expansion, 295A.; 
heat-treatment, 345A. 

Copper-beryllium alloys, properties, 
364:A. 

Copper-calcium alloys, properties, 364A. 
Copper - magnesium alloys, ageing, 

364A. 
Copper-manganese alloys, addition to 

bronze bearings, 352A. ; magnetic 
properties, 326A. 

Copper - manganese - aluminium alloys. 
See Heusler alloys. 

Copper - nickel alloys, coinage, brittle
ness, 360A. ; corrosion, 361A.. ; en
durance properties, 359A.; gun
barrels, 480A.. ; hardness, effect of 
annealing temp., 360A. ; hardness, 
variation with temp., 350A. ; mech. 
properties. 36LL 

Copper-nickel mattes, constitution, 
:HiOA. 

Copper-nickel-zinc alloys, see also 
Nickel-brass; use in chem. apparatus, 
478A. 

Copper-palladium alloys, crystal struc
ture, 387A. 

Copper-platinum alloys, limit of influ
ence against attack of reagents, 
362A. 

Copper-tin alloys, see also Bronze; 
estimation of copper, 425A. ; esti
mation of tin, 425A. ; equilibrium 
diagram, 383A. ; hardness, 351A. 

Copper-tin-zinc alloys, constitution, 
352A. 

Copper-zinc alloys, see also Brass ; 
a phase boundary, 213 (Paper); con
stitution, 352A. ; density, 352A.; 
deposition from potassium cyanide 
solutions, electrolytic, 4 7 5A. 

Core-baking ovens, electrically heated, 
530A. 

Core-boxes, globe-valve, making, 530A.; 
large, joining corners, 530A. 

Core-machine, multiple, 530A. 
Cores, balancing, 529A. ; for large tur

bine, 530A.; making, 529A.; quan
tity production, 529A. ; setting, 
529A.; upward pressure, 529A. 

Corronil, corrosion, 361A. 
Corrosion, atmospheric, effect of ultra

violet radiation, 369A. ; bibliography, 
367A.; book, 579A. (German); elec
trochemical theory, 368A. ; labora
tory tests, 367 A. ; localized, surface 
abrasion as potential cause, 27 
(Paper); materials resistant to, 
367A.; prevention, 367A.; preven
tion, bibliography, 367A.; relation 
of erosion, 253 (Note). 

Corrosion by food products, 373A. 
Corrosion by phenols of low-temp. tar, 

372A. 
Corrosion by products of corn bustion of 

coal gas, 371A. 
Corrosion by sodium hydroxide, 372A. 
Corrosion of alloys, bibliography, 367A.. 
Corrosion of aluminium, 368A., 371A. ; 

bibliography, 367A. ~ 
Corrosion of aluminium foil bv alkali 

adhesive, 372A. • 
Corrosion of aluminium-bronze, 368A. 
Corrosion of amalgamated zinc in acid 

and alkali solutions, 374A. 
Corrosion of brass, 367A., 368A. 
Corrosion of brass by transformer oils, 

341A. . 
Corrosion of bronze, 367A., 368A.. 
Corrosion of bronze b~· products of com

bustion of coal gas, 371A. 
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Corrosion of cadmium, 36iA. 
Corrosion of chemical plant, 3ilA. 
Corrosion of chromium, 367A. 
Corrosion of condenser tubes, present 

position of research, 372A. 
Corrosion of copper, 371A. ; biblio

graphy, 367A. 
Corrosion of copper by products of com

bustion of coal gas, 371A. 
Corrosion of copper by transformer oils, 

341A. 
Corrosion of copper water conduits, 

372A. 
Corrosion of copper-nickel alloys, 361A. 
Corrosion of Corronil, 361A. 
Corrosion of Duralumin, 346A., 368A. 
Corrosion of Ferry, 361A. 
Corrosion of fertilizer plant, 370A. 
Corrosion of gas plant, 369A. 
Corrosion of iron, suppression of de-

aeration of water, 375A. 
Corrosion of iron and steel, 368A., 

371A.; bibliography, 367A. 
Corrosion of lead, 367A., 371A. 
Corrosion of lead by transformer oils, 

34IA. 
Corrosion of lead cable sheath, self-, 

372A. 
Corrosion of lead water conduits, 372A. 
Corrosion of manganese bronze, 368A. 
Corrosion of metals and alloys in acid 

mine waters, accelerated testing, 
367A. 

Corrosion of Monel metal, 368A. 
Corrosion of Nichrome, 368A. 
Corrosion of nickel, 367A., 371A. 
Corrosion of oil well plant, 369A. 
Corrosion of phosphor-bronze, 368A. 
Corrosion of polished metal surfaces by 

ultra-violet rn.<liation, 369A. 
Corrosion of steam turbine blading, 

372A. 
Corrosion of sugar-refining plant, 370A. 
Corrosion of Tantiron, 368A. 
Corrosion of tin, 367A., 371A. 
Corrosion of tin container by canned 

foods, 373A., 374A. 
Corrosion of tin- bronze, 368A. 
Corrosion of water conduits, 372A. 
Corrosion of wood-distillation plant, 

370A. 
Corrosion of wood-pulp plant, 370A. 
Corrosion of zinc, 367A., 371A. 
Corrosion of zinc water conduits, 3i2..1. 
Council, Report, 1. 
Cracking. See Internal stress, Season 

cracking, &c. 
Critical potentials of elements of fifth 

group, 407 A. 

Crown brasses, casting, 485.A. 
Crystal analysis, application to metal· 

lurgy, 386A. 
Crystal boundaries, nature, 381A. 
Crystal form, 388A. 
Crystal growth, see also Recrysta.lliza. 

tion ; 382A. ; forms, 382A. 
Crysta.I lattice, see also Crystal struc

ture; 388A. ; model, cheap, 389A. ; 
model, dissectable, 389A. 

Crystal structure, see also Crystal lat
tice; bibliography, 388A.; books, 
577A., 580A. (German), 593A.; con
nection between lattice and consti
tution, 388A. ; investigation, Debye
Scherrer method, 389A. ; investiga
tion, modification of powder method, 
390A. ; survey of existing data, 
388A. 

Crystal structure of aluminium, 388A. 
Crystal structure of antimony, 388A. 
Crystal structure of arsenic, 391A. 
Crystal structure of beryllium, 388A. 
Crystal structure of bismuth, 388A. 
Crystal structure of cadmium, 388A. 
Crystal structure of calcium, 388A. 
Crystal structure of cerium, 388A., 

391A. 
Crystal structure of chromium, 388A. 
Crystal structure of cobalt, 388A. 
Crystal structure of copper, 388A. 
Crystal structure of germanium, 388A. 
Crystal structure of gold, 388A. 
Crystal structure of indium, 388A. 
Crystal structure of iridium, 388A., 

391A. 
Crystal structure of iron, 388A. 
Crystal structure of lead, 388A. 
Crystal structure of lithium, 388A. 
Crystal structure of magnesium, 388A. 
Crystal structure of mercury, 388A. 
Crystal structure of metals, recent ex. 

periments, 387 A. 
Crystal structure of molybdenum, 

388A. 
Crystal structure of nickel, 388A. 
Crystal structure of osmium, 388A. 
Crystal structure of palladium, 388A. 
Crystal structure of palladium-copper 

alloys, 387 A. 
Crystal structure of palladium-gold 

alloys, 387 A. 
Crysta.I structure of platinum, 388A. 
Crystal structure of potassium, 388A. 
Crystal structure of rhodium, 388A. 
Crystal structure of ruthenium, 388A. 
Crystal structure of selenium, 391A. 
Crystal structure of silver, 388A. 
Crystal structure of sodium, 388A. 
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Crystal structure of solid solutions, 
388A. ; distribution of atoms in 
space lattice, 387 A., 388A. 

Crystal structure of tantalum, 388A. 
Crystal structure of tellurium, 391A. 
Crystal structure of thorium, 388A. 
Crystal structure of tin, 388A. 
Crystal structure of tin (white), 

392A. 
Crystal structure of titanium, 388A. 
Crystal structure of tungsten, 388A. 
Crystal structure of vanadium, 388A. 
Crystal structure of worked metals, 

387A. 
Crystal structure of zinc, 388A. 
Crystal structure of zirconium, 388A. 
Crystallites, growth and consumption 

in conglomerates, 382A. 
Crysta.ls, abnormal reflection of X-rays, 

389A.; cleavage, 389A.; diamond 
type, sizes of atoms, 395A. ; elec
trolysis, 397 A. ; natural history, 
book, 59IA. ; reflection of X-rays, 
393A.; Rontgeno-graphical method 
for determination of absolute dimen
sions of, in materials having micro
crystalline structure, 390A. ; single, 
diffusion, 338A. ; surface energy, 
389A. ; symmetry, relation to mole
cular symmetry, 389A. 

Cupellation of gold, losses, 570A. 
Cupellation of silver, losses, 570A. 
Cupola, controlling and recording the 

blast, 535A. 
Cupping tests. See Testing. 
Cupric sulphide, conversion into cu

prous sulphide by heating in cur
rent by hydrogen, 424A. 

Cuprous oxide, formation, by wet 
method, of layers endowed with 
photo-electric properties, 467 A. 

Current potential curves of aluminium. 
309A. 

Current potential curves of nickel, 
309A. 

Cutting edges, strength, 324A. 
Cutting efficiency, oxygen purity and, 

524A. 
Cutting fluids, 524A. 
Cutting machine, Oxygraph, 524A. 
Cutting of cast iron by electric arc, 

538A. 
Cutting of copper alloys by electric arc, 

538A. 
Cutting of metals, autogenous, modern 

methods, 50iA.; blowpipes, im
provements, 517.A.; burners, im
provements, 5IiA.; elect. arc, book, 
581A. 

Cutting of meta.ls with electric arc, 
524A. 

Cutting of risers, 538A. 

DEBYE - SCHERRER diagrams. See 
Crystal structure. 

Debye-Scherrer method of investiga
tion of crystal structure, 389A. 

Deformation, Lorenz theory of flow 
curves of solids, 323A.; permanent, 
of wire broken on wire tension test 
machines, 484A. ; plastic, 444A. ; 
plastic, effect of free surfaces on, 
32IA. ; plastic, theory, 320A. ; the
ories, criticism from X-ray research 
view-point, 321A. 

Deformation of crystalline media, 
mechanism, 321A. 

Deformation structures, 380A. 
Density, relation to surface tension, 

337A.; standard tables, 569A. 
Density of aluminium (refined), 296A. 
Density of brasses, 191. 
Density of cerium, 300A. 
Density of copper alloys, effect of 

nickel, 360A. 
Density of copper " cemented " in 

some salts, 302A. 
Density of copper-zinc alloys, 352A. 
Density of mercury, relation to surface 

tension, 337A. 
Density of rhodium, 109 (Note). 
Deoxidizers, use, 535A.; use of alu

minium, 535A.; use of magnesium, 
535A. ; use of titanium, 535A. 

Deposition, see also Coatings, Gal
vanizing, Sherardizing, Spraying, 
Tinning, &<:>. ; electrolytic, auto
matic plant, 473A. ; electrolytic, 
book, 585A. ; electrolytic, from 
fused electrolytes, 473A. ; electro
lytic, gelatine as addition agent, 
473A.; electrolytic, in America, 
4 72A. ; electrolytic, influence of 
cathode on structure of deposits, 
414A. ; electrolytic, repair of worn 
parts by, 414A. ; electrolytic, use of 
addition agents, 472A. ; value of tri
sodium phosphate as alkali cleaner, 
477A. 

Deposition of alkaline earth metals 
from anhydrous pyridine, 473A. 

Deposition of cadmium, electrolytic, 
475A. 

Deposition of calcium from anhydrous 
pyridine, electrolytic, 473A. 

Deposition of chromium, electrolytic, 
475..!. 
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Deposition of copper from pyridine 
solution of cuprous iodide, electro
lytic, 473A. 

Deposition of copper on glass, 492A. 
Deposition of copper-zinc alloys from 

potassium cyanide solutions, electro
lytic, 475A. 

Deposition of earth metals from an
hydrous pyridine, 473A. 

Deposition of gold, control of wt., 476A. 
Deposition of heavy metals from 

anhydrous pyridine, 473A. 
Deposition of magnesium from anhy

drous pyridine, electrolytic, 4 73A.' 
Deposition of manganese, electrolytic, 

476A. 
Deposition of metals on glass, 481A., 

482A. 
Deposition of metals on porcelain, 482A. 
Deposition of nickel, acidity of solu

tions, double-wedge comparator for 
control, 476A.; addition of lead and 
glycerin, 476A. ; installation of bath 
for small articles, 476A.; treatment 
of nickel itch, 4 77 A. ; troubles, 
477A. 

Deposition of silver, control of wt., 
476A. 

Deposition of zinc from solutions of its 
iodide in pyridine, electrolytic, 4 73A. 

Deposits, electrolytic, structure, 474A., 
475A. 

Desulphurizing of metals, 342A. 
Dezincification. See Corrosion. 
Die-casting, see also Moulds, long-life ; 

538A. ; alloys, compositions and pro
perties, 539A.; developments, 539A.; 
dies, cores, a.ndslidcs for, 539A.; dies, 
design, 539A. ; dies of unusual de
sign, 538A. ; economical advantages, 
538A., 539A.; equipment, 538A., 
539A. ; metals used, 481A. 

Die-casting machines, principles, 538A. 
Die-casting of aluminium alloys, 489A., 

539A. 
Die-casting of aluminium-bronze, 539A. 
Die-casting plant for white-metalling 

railway axle bC'arings, 539A. 
Die-castings requiring two operations, 

539A. 
Diffusion, rate of, connection with vis

cosity and external pressure, 338A. ; 
solid, 388A. 

Diffusion in " mixed crystals," 364A. 
Diffusion of metallic powders, 338A. 
Diffusion of metals in solid state, 338A. 
Diffusion of oxygen through silver, 

312A. 
Diffusion of 8ingle crystals, 338A. 

Diffusion of tungsten and carbon in 
solid state, 338A. 

Diffusion of tungsten and iron in solid 
state, 338A. 

Diffusion of tungsten and molybdenum 
in solid Etate, 338A. 

Dilatation. See Expansion. 
Dilatometer, double mirror, measure

ments at low temps., 337A. 
Diphenylcarbazide, use as qualitative 

reagent for metals, 413A. 
Dissolution of metals, periodic, 341A. 
Drawing, action of dies, 521A. ; cold-

rolling compared with, 520A. 
Drawing of brass tu bes, 520A. 
Drawing of Chrome! wire, 521A. 
Drawing of copper tubes, 520A. 
Drawing of metallic filaments, method, 

340A. 
Drawing of trolley-wire, 521A. 
Drop-forging, dies, 524A. ; practical 

methods, 524A.; selection of mate· 
rials, 524A. 

Dural, properties, 364A. 
Duralumin, see also under names of 

constituent metals; ageing, 364A.; 
annealing, 346A. ; anti-frictional 
properties, 346A. ; casting, 346A. ; 
composition, 346A. ; corrosion, 
346A., 368A. ; gears, 490A.; heat
treatment, 346A.; hot-forgings, 
346A.; machining properties, 346A.; 
mech. properties, 346A. ; motor 
boats, 490A.; properties, 344A., 
364A., 485A. ; protection against 
:;;ea-water, 379A. ; protective var
nishes, 346A.; rolling, 341:iA. ; sheet, 
riveted joints, 347A.; ultra-violet 
reflecting power, 334A. ; use in air
plane construction, 482A., 483A., 
489A., 490A. ; uses, 485A. ; weld
ing, spot-, 512A. 

Duriron, use for chem. apparatus, 
478A. 

Dust hazard m industry, book, 
58IA. 

Dyes, materials resistant to, 367A. 

Emso.N accumulator, 468A. 
Einthovcn galvanometer, measure

ment of temp. with, 458A. 
Elastic behaviour of cold-drawn steel, 

323A. 
Elastic limit, meaning for the con· 

structor, 449A., 450A.; static and 
dynamic, 447A.; value-as basis of 
constructor's calculations, 447A. 

Elastic limit in metals, 445A. 
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Elastic state, magnetic determination, 
447A. 

Elastic stress, alteration in volume of a 
body under, 323A. 

Elastic strip, flat, stability under shear· 
ing forces, 323A. 

Elastic tests. See Testing. 
Elasticity, applied, book, 588A. ; dy

namic measurement, in metals and 
alloys, 449A.; plane theory, 446A. 

Elasticity of metals, general relation be
tween adiabatic coeff. and abs. melt
ing temp., 323A. 

Elasticity of pipe bends, 569A. 
Election of Auditor, 17. 
Election of Members, 15, 16, 255. 
Election of Student Members, 15, 16, 

256. 
Electric a.re, repulsion effect between 

poles of, 569A. 
Electric current across short gaps in 

vacua, 333A. 
Electric furnaces. See Furnaces. 
Electric welding. See Welding. 
Electrical conductivity. See Conduc-

tivity. 
Electrical resistance of alloys, relation 

of composition, 332A. 
Electrical resistance of aluminium, 

296A., 343A. ; effect of iron and sili
con, 332A. 

Electrical resistance of coosium under 
pressure, 318A. 

Electrical resistance of Constantan, 
350A. 

Electrical resistance of contacts, 480A. 
Electrical resistance of copper, effects of 

certain elements, 91 (Note). 
Electrical resistance of copper and iron 

fused with mica, temp. variation, 
302A. 

Electrical resistance of copper " ce
mented" in some salts, 302A. 

Electrical resistance of indium in temp. 
field of liquid helium, 304A. 

Electrical resistance of Manganin, 
350A. 

Electrical resistance of platinum con
taining hydrogen, 310A. 

Electrical resistance of rubidium under 
pressure, 31 SA. 

Electrically heated wires, stationary 
waves in, 335A. 

Electricity, motion in metals, 257 (lllay 
Lecture). 

Electrochemical behaviour of chro
mium, 300A. 

Electrochemical industry m Germany, 
462A. 

Electrochemical industry in South 
France, 462A. 

Electrochemical industry in Sweden, 
462A. 

Electrochemical industry in Western 
States of America, 462A. 

Electrochemical processes, energy con
sumed, 462A. 

Electrochemistry, books, 579A. (Ger
man), 587A. (German); develop
ments, 462A. ; principles, book, 
579A. ; recent patents, 462A. 

Electrode(s), inert, kinetic theory of 
reversible oxidation potentials at, 
463A. ; irreversible phenomena, 
464A.; reversible, mechanism, 462A. 

Electrode potential, standardization of 
sign, 463A. 

Electrode potential of barium amal
gams, 357A. 

Electrode potential of bismuth, 298A. 
Electrode potential of cadmium amal

gams, dependence upon temp., 357A. 
Electrode potential of strontium amal

gams, 357A. 
Electrode potential of zinc, effect of 

changing hydrogen-ion concentra
tion, 466A. 

Electro-deposition. See Deposition. 
Electrolysis by stray currents, 369A. 
Electrolysis of lead-covered cables, 

373A. 
Electrolysis of underground pipes and 

cables, protection against, 369A. 
" Electrolytes " and " Ionogens," 467 A. 
Electrolytic analysis. See Analysis. 
Electrolytic deposition. See Deposition. 
Electrolytic refining. See Refining. 
Electrometallurgical industry in South 

France, 462A. 
Electrometallurgical industry in West

ern States of America, 462A. 
Electrometallurgy, book, 592A. 

(Italian); developments, 462A. ; re
cent patents, 462A. 

Electrometers, high resistance for m;e 
with, 572A. 

Electromotive behaviour of aluminium, 
296A. 

Electromotive behaviour of magnesium, 
305A. 

Electromotive force(s), Nernst theory, 
kinetic interpretation, 463A. ; small, 
precise method of measurement, 
313A. 

Electron emission caused by a-rays, 
397A. 

Electron cm1ss10n from metals as a 
function of temp., 334A. 
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Electron emission of metals, dependence 
on ga.s content, 335A. 

Electron emission under influence of 
chem. action, 366A. 

Electronic conduction in metals, 397 A. 
Electrons, see also Atoms ; binding by 

a.toms, 394A.; books, 579A., 582A. 
(German), 587A.; heat of evapora
tion, 398A.. ; sub-, 396A.; thermal 
energy, in metals, 335A. 

Electro-plating. See Deposition. 
Element No. 42, search for, 569A. 
Elements, complexity, 395A. ; disin-

tegration, natural and artificial, 
396A., 397A.; disintegration by a 
particles, 396A. ; position in periodic 
system according to Bohr, 568A. 

Elektron, see also Magnesium alloys ; 
composition, 356A.; properties,356A., 
364A., 498A. ; use in chem. appara
tus, 478A. ; uses, 356A., 498A. 

Elge chromatic pyroscopes, 460A. 
Elongation, meaning for the con-

structor, 449A., 450A. 
Embossing press, knuckle-joint, 522A. 
Emission spectrum. See Spectrum. 
Emmett mercury boiler, 498A. 
Emulsoids, influence upon the rate of 

dissolution of zinc in solutions of lead, 
nickel, and copper salts, 19 (Paper). 

Enamel, action of acids, 377A. 
Enamelling, book, 578A. ; vitreous, 

elect. furnace for, 377A. 
Enamelling of brassware, 494A. 
Endurance properties of aluminium

bronze, 359A. 
Endurance properties of brass (a), 359A. 
Endurance properties of bronze (a), 

359A. 
Endurance properties of Constantan, 

359A. 
Endurance properties of copper, 359A. 
Endurance properties of copper-nickel 

alloys, 359A. 
Endurance properties of manganese

bronze, 359A. 
Endurance properties of Monel metal, 

359A. 
Endurance properties of Muntz metal, 

359A. 
Endurance properties of Naval brass, 

359A. 
Endurance properties of nickel, 359A. 
Endurance properties of nickel alloys, 

359A. 
Erichsen tests. See Testing. 
Erosion, relation of corrosion, 253 (.i.Yote). 
Erosion of steam-turbine blading, 372A.. 
Estimation. See Analysis. 

Etch figures and twin formation in iron, 
381A. 

Etched metals, reflection of plane polar
ized light, 334A. 

Etching of metals, books, 589A. 
(German). 

Ettinghaus effect, 328A. 
Eutectics. See Alloys. 
Evaporators, heat transfer, effect rof 

surface conditions, 478A. 
Expansion, see also Volume changes ; 

measurement a.t low temps. with 
double mirror dilatometer, 337A. 

Expansion of aluminium, 295A. 
Expansion of aluminium (refined), 

296A. 
Expansion of aluminium alloys, 295A., 

345A. 
Expansion of bismuth crystals, 298A. 
Expansion of cadmium at low temps., 

337A. 
Expy.nsion of cobalt-iron alloys, 345A. 
:Expansion of copper at low temps., 

337A. 
Expansion of mantle wire, coeff., 480A. 
Expansion of molybdenum, 306A. 
Expansion of nickel-iron alloys, 345A. 
Expansion of refractories, thermal, re-

versible, 562A. 
Expansion of zinc at low ti:imps., 

337A. 
Extensometers. See Testing machines. 

:FALU Mine and Copper-works, history 
during 19th century, 570A. 

Fatigue, 319A. ; book, 582A. ; sign of 
accidents due to, 320A. ; slag inclu
sions in relation to, 320A. 

Fatigue failure, 446A. 
Fatigue limits in metals, 445A. 
Fatigue strength with high-frequency 

loadings, 445A. 
Fatigue testing. See Testing. 
Ferro-magnetism, bibliography, 327A.; 

dependence on chem., thermal, and 
mech. conditions, 326A. ; theory, 
326A. 

Ferry, corrosion, 361A. 
Fertilizer industry, corrosion of plant, 

370A. 
Filaments, drawing, 340A.; electrically 

heated, sound produced by, 339A.; 
properties, 340A. ; uses, 340A. 

Filter, polydyn, suitable for membrane 
filtration and subsequent ignition, 
437A. 

Filter discs, fritted glass, 437 A. 
Fire-bars, protective coatings, 375A. 
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Fireboxes, steel versos c:opper, European 
view, 491A.; welding, book, 577A. 
(German). 

Fireclay bricks. Sec Refractory 
materials. 

Flow, commencement, in solid bodies, 
444A. 

Flow cone of tensile te:;t-bars, harden
ing of material in, 44 7 A. ; stress dis
tribution, 448.A. 

Flow curves of solids, Lorenz theory, 
323A. 

Fluxes, use in brass melting, 536A. ; use 
in melting aluminium and its alloys, 
535A. 

Fluxes in galvanizing, 378A. 
Fluxes in melting non-ferrous alloys, 

oxidizing, 536A. 
Fluxes in non-ferrous industries, phys. 

chemistry, 535A. 
Fluxes in soft soldering, 507A. 
Fluxes in tinplate industry, 378A: 
Fluxes in welding, 511A. 
Foundries, decrease in U.S.A., 526A. 
Foundry, brass, humanizing, 528A. ; 

brass, in Mexico, 527 A. ; brass, re
cords, 528A. ; brass, scientific con
trol, 527A.; conveyors, cable, 529A.; 
economies, 528A. ; electrification, 
528A.; eliminating costly heating, 
534A.; equipment, 527A.; equip
ment and layout for automobile 
work, 527A.; equipment on ships of 
U.S. Navy, 527 A. ; loaders, improved 
bucket-type, 528A. ; mechanical 
handling, 528A., 529A. ; new, of 
Turnatoria de Fier si :Fabrica de 
Masini S.A., 526A. ; school, French, 
527 A. ; transporter rails, overhead, 
528A.; transportation, 528A.; trucks, 
electric, 528A. 

Fouudrymen, international movement, 
526A. 

France, South, electrochemical and 
electrometallurgical industries, 462A. 

Frary metal, performance in elect. 
railway cars, 483A. ; properties, 
483A. 

Friction between sliding surfaces, 442.4. 
Friction of solid bodies, 442A. 
Fuels, book, 47i A. ; corn bustion and 

gasification, 555A. ; estimation of 
carbon content, 555A. ; estimation 
of nitrogen, 555A. ; problems of the 
future, 551A. 

Furnaces,Ajax-Northrupelectric,54fiA.; 
Bailey electric, new type, 546A.; 
circulation of hot gases, 544A. ; cru
cible, gas-heated, 543.4. ; design and 

performance, 543A. ; electric, Ajax
Northrup, 5413.4. ; electric, arc regu
lation and pilot light control, 545A. ; 
electric, book, 580A. (Fren<'h), 586A.; 
electric, electrode control, 545A. ; 
electric, electromagnetic forces avail
able, 545A. ; electric, high-frequency 
induction, 546.4. ; electric, operat
ing costs, 547A.; electric, selec
tion, 543.4.; electrie arc, 546A. ; 
electric brass-melting, 548A. ; elec
tric bright annealing, 548A. ; elec
tric heat-treating, 548A. ; electric 
heat-treating, with automatic temp. 
control, 54 7 A. ; electric induction, 
546.A.; electric muffie, 549A.; elec
tric resistance, Bailey (new type), 
546A. ; electric resistance, for high 
temps., 546A. ; electric resistance, 
laboratory, 547A.; flue gases, con
tinuous indication of carbon mon
oxide, 544A.; gas-burners, Rodberg 
and Eickworth, 543A. ; gas-fired, 
natural draught, 543A. ; heat-treat
ing, temp. regulator, 545A. ; oil
burner, Rotamisor, 543.A.; oil-fired, 
for melting nickel, 543.A. ; oven, gas
fired, 543.4. ; " Pyrelectric " flame, 
547.A.; recovery of waste heat, 
544A. ; temp., regulators, 545A. ; 
walls, loss of heat from, 544A. 

GALLIUM, ehcmistry, book, 587A.; fila
ments, draw·ing, 340"~. ; separation 
from other elements, 433A. ; spec
trum, spark, 402A. 

Galvanized coatings, analysis, 378.A.; 
factors influcneing wt., 378A. ; 
Preece test, 379A. 

Galvanized sheets, hot-dipped, A.S.T.l\I. 
tentative specifications, 504A. 

Galvanizing, 378.A.; fluxes, 378.4. 
Galvannealing, 378A. 
Gah'anomckr suspension systenrn, mag

netic properties of materials used for, 
book,578A. 

Gas content of metals, importance in 
certain cl~t. phenomena, 333.4. 

Gas-fired furnaces. Sec .Furnaces. 
Gas manufacture, corrosion of plant, 

369A. 
Gases, flue, analysis, 555A. ; fuel, rela

tions of thermal quality to value, 
550A. 

Gelatin, allovs suitable for use in manu
facture, 4iSA.; influence on dissolu
tion of zinc in solutions of lead, 
nickel, and copper salts, 22. 
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Genelite, properties, 483A. 
German-sih-er. See Nickel-brass. 
Germanium, crystal structure, 388A. ; 

estimation, gravimetric, 425A. ; 
secondary and tertiary X-rays from, 
304A..; spectrum, 402A.; spectrum, 
spark, 402A. 

Uermany, electrochemical industry, 
462A. ; metal, concerns, book, 580A.; 
standardization, 483A. 

Gilding of glass, 496A. 
Gilding of porcelain, 496A. 
Ulass, coating with metals, 481A., 

482A. ; coppered mirrors, 492A. ; 
gilding, 496A. ; ruby, 573A. ; silver
ing, 496A. ; silvering, 501A. 

Glass to metal joint, 506A. 
Glazing of metal ware, 481A. 
Glucinium. See Beryllium. 
Gold, anodic oxidation, 304A. ; "ce

rnentation " of silver and, 341A. ; 
crystal structure, 388A. ; crystals, 
preparation, 304A. ; cupellation 
losses, 570A. ; deposition, control of 
wt., 476A. ; 8-carat, hollow wedding 
rings, 496A.; electron emission caused 
by X-rays, 397A.; estimation as 
colloidal gold, colorimetric, 425A. ; 
estimation in mercury, 425A. ; fila
ments, drawing, 340A. ; -filled spec
tacle frames, manufacture, 496A. ; 
formation from mercury under in
fluence of elect. discharges, 306A. ; 
Hall effect in cathodically deposited 
films, 304A. ; leaf, making, 519A. ; 
metallurgy, 497A.; mineral statis
tics (1921-1923), pamphlet, 584A.; 
native, structure, 380A.; nibs, manu
facture, 496A. ; precipitation, 428A.; 
production, 497A. ; recovery from 
jewellers' waste, 570A. ; recovery in 
reduction works, 496A.; replace
ment from solutions by boron, 
469A. ; soft X-rays from, 336A. ; 
specific resistance of cathodically 
deposited films, 304A. ; transforma
tion from mercury, 399A. ; union of 
hydrogen and oxygen in presence of, 
312A. ; use by primitive man, 47SA.; 
welding of bridges and plates in den
tistry, 516A. 

Gold alloys, crystal structure, 388A. 
Gold - aluminium alloys, properties, 

364A. 
Gold - chromium alloys, equilibrium 

diagram, 354A. 
Gold-palladium alloys, crystal struc-

ture, 387A. • • 
Gold-zinc alloys, constitution, 355A. 

Grain growth. See also Crystal growth, 
Recrystallization, &c. 

Grain-growth, in antimonial-lead, 383A. 
Grain-size of metals, 382A. ; effect upon 

hardness and annealing tern p., 115 
(Paper). 

Graphite, see also Refractory materials, 
statistics (1921-1923), pamphlet, 
584A. 

Gravimetric analysis. See Analysis. 
Grinding of aluminium, 525A. 
Gun-barrels, non-corrodible, 480A. 
Gun-metal, see also under names of con-

stituent metals; properties, 352A. ; 
scrap, 534A. 

HAFNIUM, atomic weight, 304A., 
317A.; spectrum, optical, 402A.; 
spectrum, X-ray, 402A. 

Hafnium oxide in tungsten filaments, 
315A. 

Hall effect, 328A. ; experiments on, 
328A.; phenomena obscuring, 328A.; 
theory, 328A. 

Hall effect in cathodically deposited 
films of gold, 304A. 

Hall effect in thin evaporated films of 
iron, cobalt, nickel, palladium, and 
platinum, 301A. 

Hardening, theory, 324A. 
Hardening of material in flow cone, 

447A. 
Harditc, use in chem. apparatus, 478A. 
Hardness, Brincll numbers, 592A. ; 

Brinell-tensile relationship, 452A. ; 
definitions, 450A. ; dependence on 
temp., 451A.; dependence upon 
temp., 324A. ; effect of grain-size, 
115; indentation, 451A.; work-. 
See Work-hardening. 

Hardness anisotropy, 325A. 
Hardness numbers and their relation, 

451A. 
Hardness of aluminium, effect of temp., 

324A. 
Hardness of aluminium alloys, im

provement, 344A. 
Hardness of aluminium-bronze, varia

tion with temp., 350A. 
Hardness of antimony, effect of temp., 

324A. 
Hardness of brasses, variation with 

temp., 350A. 
Hardness of cerium, 300A. 
Hardness of cobalt (electrodeposited), 

308A. 
Hardness of copper, effect of temp., 

324A. 
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Hardness of copper ( electrodeposited), 
~08A. 

Hardness of copper alloys, variation 
with temp., 350A. 

Hardness of copper-nickel alloys, varia
tion with temp., 350A. 

Hardness of copper-nickel coinage alloy, 
effect of annealing temp., 360A. 

Hardness of copper-tin alloys, 351A. 
Hardness of iron ( electrodeposi ted ), 

308A. 
Hardness of metals, 325A. 
Hardness of neodymium, 307 A. 
Hardness of nickel (electrodeposited), 

308A. 
Hardness of nickel-brass, variation 

with temp., 350A. 
Hardness of tin, effect of temp., 324A. 
Hardness of zinc, effect of temp., 

324A. 
Hardness testing. See Testing. 
Heat of oxidation of aluminium, 336A. 
Heat of oxidation of beryllium, 336A. 
Heat of oxidation of cadmium, 336A. 
Heat of oxidation of cerium, 336A. 
Heat of oxidation of lanthanum, 336A. 
Heat of oxidation of magnesium, 336A. 
Heat of oxidation of molybdenum, 

336.A. 
Heat of oxidation of tantalum, 336A. 
Heat of oxidation of tin, 336A. 
Heat of oxidation of tungsten, 336A. 
Heat of oxidation of zinc, 336A. 
Heat-treating furnaces. See Furnaces. 
Heat-treatment, see also Annealing, 

&c. ; book, 581A.; electrical, 505A. ; 
fuels, selection, 548A. 

Heat-treatment of Aludur, 345A. 
Heat-treatment of aluminium-copper 

alloys, 345A. 
Heat-treatment of copper alloys, 505A. 
Heat-treatment of Duralumin, 345A. 
Heat-treatment of wire and strip, elect., 

505A. 
Henley':;; Telegraph "\Yorks Co., research 

laboratories, 568A. 
Herbert testing machine. See Testing 

machines. 
Heterogeneous equilibria, 463A. 
Heusler alloys, magnetic properties, 

326A. 
Heusler bronze, properties, 364A. 
Holborn-Kurlbaum pyrometer, 460A. ; 
Hollow-ware, seamless, bulging methods 

in manufacture, 522A. 
Hot-galvanizing. See Galvanizing. 
House Fund, 3. 
Hydrochloric acid, corrosion of metals 

'by, 368A. ; heat of solution of cad-

mium, 298A. ; heat of solution of 
zinc, 317.A. 

Hydrogen, adsorption by copper, 308A.; 
adsorption by nickel, 308A. ; con
dition of, in platinum, 310A. ; over. 
potential with alloys, 366A.; union 
with oxygen in presence of silver and 
gold, 312.A. 

Hydrogen overvoltage, 464A. 
Hydrogen overvoltage at mercury 

dropping cathode, 463A. 
Hydrogen sulphide, mechanism of pre

cipitation of metals by, 306A. 

ILLIUM, use m chem. apparatus, 
478A.'.j 

Illumination of specimens. See Metallo-
gra.phy. 

Impact, duration, of bars, 324A. 
Impact testing. See Testing. 
Indium, chemistry, book, 587A.; crys

tal structure, 388A. ; electrical re
sistance in temp. field of liquid 
helium, 304A.; filaments, drawing, 
340A.; spectrum, spark, 402A. 

Induction spectrum. See Spectrum. 
Industry, science and, book, 586A. 

(French) ; scientific method in, 
567A. 

Inner structure of metals, 382A. 
Inspection by optical projection, 572A. 
Institution of Electrical Engineers, roll 

of honour, 584A. 
Intermetallic compounds, microstruc

ture, 380A. 
Inter-metallic reactions in lead-base 

bearing metal, 355A. 
Internal stress in brass, removal, 353A. 
Internal stresses in metals, 319A. 
Internal structure of alloys, 380A. 
International Committee on Chemical 

Elements, report, 329A. 
Invar, see also Nickel alloys ; use in 

chem. apparatus, 478A. 
Inventions, patenting, book, 586A. 
Ionization of elements of higher groups 

in periodic classification, 410A. 
Ionizing radiations, book, 579A. 
"Ionogens," 467A. 
Ions, books, 579A., 582A. (German) ; 

positive, work necessary to detach, 
396A. 

Iridium, crystal structure, 388A., 
391A.; recovery from jewellers' 
waste, 570A. ; separation from plati
num, quant., 434A. ; soft X-rays 
from, 336A. 

Iridium alloys, crystal structure, 388A. 
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Iron, action of transformer oils, 341A. ; 
affinity to sulphur, 342A. ; anhys
teric qualities, 309A. ; atomic weight, 
329A.; "cementation" of copper 
and, 341A. ; corrosion, 368A., 371A.; 
corrosion, bibliography, 367 A. ; cor
rosion, suppression by de-aeration 
of water, 375A. ; crystal structure, 
388A. ; desulphurization, 342A. ; 
diffusion of tungsten and, in solid 
state, 338A. ; displacement of alkali 
metals, 318A. ; estimation, diphenyl
amine indicator, 425A. ; estimation 
in presence of copper, 424A.; etch 
figures and twin formation, 381A. ; 
filaments, drawing, 340A.; Hall 
effect in thin evaporated films, 301A.; 
hardness of electro-deposited, 308A.; 
magnetic properties, 326A. ; mag
netic properties of thin films, 327A. ; 
separation of calcium, use of ferric 
oxalate, 433A.; spectrum, 402A.; 
spectrum, K-a bsorption, 406A. ; spec
trum, £-series, 408A. ; use by primi
tive man, 478A.; wear tests, 325A.; 
wires, sound produced by electrically 
heated, 339A.; zincing, book, 576A. 
(German). 

Iron alloys, 388A. 
Iron-carbon alloys, magnetic proper

ties, 326A. 
Iron-carbon-silicon alloys, magnetic 

properties, 326A. 
Iron-chromium alloys, gun-barrels, 

480A. 
Iron-chromium-carbon alloys, consti-

tution, 348A. ; microstructure, 
348A. 

Iron-cobalt alloys, expansion, 345A. ; 
magnetic properties, 326A. ; proper
ties, 491A. ; uses, 491A. 

Iron-nickel alloys, see also Invar, &c. ; 
constitution, 36IA. ; expansion, 
345A.; gun-barrels, 480A.; mag
netic properties, 326A. ; magnetic 
properties of 50%, 36IA. 

Iron-uranium alloys, action of water, 
3fl3A.; compounds, 363A.; m.p., 
363A. ; microstructure, 363A. 

Isotopes, 399A. ; atomic weights and, 
400A.; books, 575A., 579A. (French), 
587A.; list of, 399A.; separation, 
400A. ; separation by distillation 
and analogous processes, 400A. ; 
spectroscopic evidence, 400A. ; table, 
329A. 

Isotopes of arsenic, 399A. 
Isotopes of barium, 400A. 
Isotopes of beryllium, 399A., 400A. 

Isotopes of calcium, 400A. 
Isotopes of copper, 399A. 
Isotopes of lead, 400A. 
Isotopes of lithium, 399A., 400A. 
Isotopes of magnesium, 399A., 400A. 
Isotopes of mercury, 404A. 
Isotopes of nickel, 399A. 
Isotopes of potassium, 399A. 
Isotopes of rubidium, 399A. 
Isotopes of sodium, 399A., 400A. 
Isotopes of zinc, 399A. 

JAPANNING, electric, 377A. 
Jewellers' waste, recovery of precious 

metals, 570A. 
Joining of aluminium sheet by grooving 

and seaming, 506A. 
Joining of metal sheet by bends, folds, 

seams, &c., 506A. 

KATA thermometer as indicator of 
radiant heat, 572A. 

Kaolin. See Refractory materials. 

LABORATOIRE Central d'Electricite, re
searches on aluminium, 343A. 

Lacquering, book, 578A. 
Lanthanum, atomic radius, 395A.; heat 

of oxidation, 336A. 
Lattice structure. See Crystal lattice 

and Crystal structure. 
Laue diagrams. See Crystal structure. 
Lautal, properties,.346A. 
Lead, abrasion, 64; adsorption by 

platinum, 310A.; affinity to sulphur, 
342A.; analysis,book,589A.; analysis 
in hermetics, quant., 420A.; analysis 
of crude, 419A. ; analysis of refined 
soft,419A.; antimonial,grain-growth, 
383A.; atomic weight, 329A. ; biblio
graphy, 497A.; burning, new torch, 
497A.; cable presses, 522A.; cable 
sheath, self-corrosion, 372A. ; cables, 
ttttack by beetles, 373A. ; colours of 
oxide films, 334A.; consumption, 
497A. ; corrosion, 367A., 371A. ; 
corrosion by transformer oils, 341A. ; 
corrosion of cable sheath, 372A.; 
corrosion of water conduits, 372A. ; 
crystal structure, 388A.; estimation 
in materials containing large amounts 
of carbon, 432A. ; estimation of 
bismuth, 422A.; filaments, drawing, 
340A. ; influence on brittle ranges of 
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brass, 97; isotopes, 400.A.; molecular 
weight, variation with temp., 317A.; 
occurrence, 305A.; poisoning, de
tection and prc>wntion, 57LL; pro
duction, 497A.; properties, 305A.; 
reduction from its salts by sodium, 
34-LL; replacement from solutions 
by boron, 469A. ; seals, thief-proof, 
497A.; separation as sulphate, 
433A. ; separation from copper, 
antimony, and tin, electrolytic, 
433A. ; separation of copper, anti
mony, and bismuth, electrolytic, 
433A. ; sp. gr., 33SA. ; spectrum, 
absorption, 403A.; spectrum, arc, 
403A.; spectrum, fluorescence (excited 
by incidence of radiation), 410A. ; 
spectrum, series, 403A. ; spectrum, 
series representation, 402A.; thermal 
conductivity, 330A.; use by primitive 
man, 4 7SA.; use for joints in cast· iron 
pipes as compared with substitute, 
497 A. ; use in chem. apparatus, 
47SA.; uses, 305A.; washers, be
haviour between flanges of cast-iron 
shaft linings, 497 A. ; water conduits, 
corrosion, 372A.; welding, auto
genous, 516A.; wires, electrically 
exploded in high vacuum, 335A.; 
work, necessary to detach positive 
ions, 396A. 

Lead alloys 8CC also Babbitt metals, 
Bearing metals, 8olders, &c.; casting, 
in continuous strip, 542A. 

Lead amalgams, molten, electrolysis, 
357A. 

Lead-antimony alloys, casting, in con-
tinuous strip, 542A. 

Lead-brass, corrosion, 36SA. 
Lead-bronzes, 356A. 
Lead-calcium alloys, properties, 364A. 
Lead-nickel alloys, use in chem. 

apparatus, 47SA. 
Lead-sodium alloys, properties, 364A. 
Lead-tin alloys, see also Solders; com-

pressibility, 362A. 
Leduc effect, 32SA. 
Library cataloguing, book, 576A. 
Line spectrum. See Spectrum. 
Lithium, 8Ce ai~o Alkali metals; crystal 

structure, 388.A.; isotopes, 399A., 
400A.; spectrum, absorption, 403A.; 
spectrum, are, 403.A.; spectrum, 
K-series, 40SA.; spectrum, L-series, 
40SA.; work necessary to detach 
positive ions, 396A. 

Lithium amalgam, 364A. 
Lithium, barium, and their chlorides, 

equilibrium in molten state, 3;36A. 

.MACHI~EABILITY, Brinell hardness and. 
453.-1. 

l\Iachining of aluminium, 523.A. 
)fachining of aluminium alloy pistons, 

523A. 
)fachining of l\Ionel metal, suitable 

tools, 523A. 
l\Iachining of l\Ionel metal castings, 

523A. 
Machining of nickel, suitable tools, 

52:LL 
l\ictcrography, book, 58~A. (French). 
l\Iagnalium, use in chem. apparatus, 

47SA.; ultra-violet reflecting power, 
334.A. 

l\Iagnesitc bricks. See Rdractory 
materials. 

Magnesium, abrasion, 64; carrying 
down by calcium oxalate, 414.A.; 
chem. properties, 305A., 49SA.; 
crystal structure, :~SSA.; deposition 
from anhydrous pyridine,clectrolytic, 
473A.; detection, micro-, 420A., 
4:HA.; dissolution by acids, velocity, 
305A. ; elect. conductivity, 331A. ; 
electromotive behaviour, 305.A. ; 
estimation, micro., 426.A.; estimation 
of minute quantities as magnesium
ammoniurn phosphate in presence of 
much aluminium, 426A. ; heat of 
oxidation, 336.A.; industry of U.S.A., 
49SA.; isotopes,399A.,400A.; manu
facture, 49SA.; mech. properties, 
305A.; periodic reactions with acetic, 
sulphuric, nitric and orthophosphoric 
acids,341A.; phys. properties,498.A.; 
position in periodic system, 298.A. ; 
reaction with mercuric cyanide in 
liquid ammonia, 342A.; separation 
of calcium (small quantities), 43:U.; 
specific heat at high temps., 305..i.; 
spectrum in extreme ultra-violet, 
seri('s, 400.A., 40L4.; thermal con
ductivity, :~31A.; uses, 41l8A.; weld
ing, itutogeuous, 516..l.; work 
necessary to detach positive ions, 
396A. 

l\Iagncsium alloys. See Elektron, &c. 
l\fagncsium-aluminium itlloys, agl'ing, 

364-A.; nwch. properties, 305A. 
l\Iagnesi um-beryllium alloys, properties, 

364.-t. 
l\Iagnesium-cadmium alloys, propertiei;, 

364A. 
l\Iagnesium chloride solution, corrosion 

of metals by, 36SA. 
.Magnesium-copper alloys, ageing, 364.A. 
:Magnesium sulphate solution, corrosion 

of metals by, 368A. 
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::\Iagnesium-thallium alloys, properties, 
364A. 

::\Iagnesium-tin alloys, heat of formation 
of nlg2Sn, 362A.; properties, 364A. 

Magnesium-zinc alloys, 364A. 
:\Iagnetic measurements on materials of 

high initial permeability, 326A. 
:'.\[agnetic permeability, effect of super

posed a.c. on apparent, and hyster
esis loss, 326A. 

Magnetic propertif's of cobalt, 326A. 
1'T agnctie properties of co halt films, 

3:!7A. 
Magnetic properties of co halt-iron 

alloys, 326.-1. 
l\J agnetic properties of cobalt-nickel 

alloys, 326A. 
l\Iagnetic properties of Heuskr alloys, 

326A. 
Magnetic properties of iron, 326A. 
Magnetic properties of iron films, 327 A. 
Magnetic properties of iron-carbon 

alloys, 326A. 
:\fagn;tic properties of iron-carbon

silicon alloys, 326A. 
Magnetic properties of magnet steel, 

326.4. 
Magnetic properties of manganese steel, 

326A. 
Magnetic properties of nickel, 326A. 
Magnetic properties of nickel films, 

327A. 
Magnetic properties of nickel-iron 

alloys, 326.4. 
"Magnetic properties of nickel-iron 

alloys (50 per cent.), 361A. 
:Magnetic properties of short bars, 

apprtratus for determination, 4-1-lA. 
:'.\Iagnetic properties of thin films of 

ferro-magnetic metals produced b~' 
evaporation method, 327A. 

Magnetic separntors, 572.4. 
Magnetism, "ee al8o Ferro-magnetism; 

relation to thermo-junctions, 326.4.; 
theories basf'd on atomic structures, 
325A. 

l\Iagnet.ization numbers of rare carths, 
397A.. 

Magnetization of nickel-chromium 
alloys bC'yond Curie point, 359.-1. 

Magnetostriction, measurement, new 
arrangt>lllent, :3:?7A. 

l\fagnetostrict.ion effects, anhysteric, 
327A. 

:Manganese, affinity to sulphur, 342A.; 
deposition, electrolytic, 476A.; de
sulphurization, 342.4.; effect on 
elect. resistivity of copper, 91 ; 
estimation, 427A.; estimation, man-

ganese oxalate as primary standard, 
426A. ; estimation by ammonium 
persulphate in presence of hydro
fluoric acid, 426A. ; estimation by 
bismuthate method, 426A. ; esti
mation in special steels and alloys 
containing cobalt, 426A.; estima
tion of large quantities by titration 
with H 3P05 , rapid, 427A.; mineral 
statistics (1921-1923), pamphlet, 
584A.; production, 498A.; reaction 
with mercuric cyanide in liquid am
monia, 342A.; separation from 
nickel, cobalt, and zinc, 434A.; 
spectrum, K absorption, 406A.; 
spectrum, 1lf-series, 408A. ; titration, 
certain and exact method for estab
lishing end point, 427A.; use in 
steels, 340A. 

Manganese alloys, electrolytic forma
tion, 469A. 

Manganese amalgams, electrolytic 
formation, 469A. 

Manganese-brass, corrosion, 368A. ; 
endurance properties, 359A..; ingots 
for sand-castings, A.S.T.M. tentative 
specifications, 495A. ; manufacture 
from scrap, 534A.; properties, 352A.; 
sand-castings, A.S.T.M. tentative 
specifications, 495.A. 

Manganese-" bronze." See Manganese
brass. 

Manganese-copper alloys, addition to 
bronze bearings, 352A.; magnetic 
properties, 326A. 

Manganese-steel, magnetic properties, 
326.4. 

l\Ianganin, composition, 350A. ; elect. 
resistance, 350A. 

Mantle wire, coeff. of expansion, 
480A. 

l\Iarketingof metals and minerals, book, 
590A. 

Mass spectra. See Spectra. 
Materials, strength of, book, 585A. 
Materials of construction, book, 584A. 
Matter, evolution and disintegration, 

568A. ; structure, book, 579A. 
l\J ay Lecture, 255, 257. 
:Measures, international metric system, 

569A.. 
Mechanical properties. See under 

Specific properties. 
"'.\Iechaniral t.echnology of metals, book, 

589A.. (German). 
:'.\[elting, electric, 534--1.; electric, 

e1wrgy conslm1cd, ..t-62 A. 
Melting by natural-draught gas and 

other fuels, :)43A.. 
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Melting furnaces. See Furnaces. 
Melting in electric arc furnace, 

546A. 
Melting in electric furnace, 54 7 A. 
Members, election, 16, 17, 255. 
Membership curve, 3. 
Mercuric bromate, use in volumetric 

analysis, 413A. 
Mercuric cyanide, reactions with certain 

metals in liquid ammonia, 342A. 
Mercury, adsorption by platinum, 

310A. ; anodic purification, 469A. ; 
atom, decomposition, 399A.; atomic 
weight, 329A.; boiler, Emmett, 
498A.; crystal structure, 388A.; 
dropping cathode, electrolysis with, 
467 A.; dropping cathode, processes 
at.: !.--deposition of metals, 462A.; 
II.-hydrogen overpotential, 463A.; 
estimation,427 A.; estimation,micro-, 
427 A. ; estimation as mercurous 
chloride, 427A.; estimation of gold, 
425A.; formation of gold from, under 
influence of elect. discharges, 306A. ; 
isotopes,404A.; isotopes,separation, 
400A.; isotopes, separation by dis
tillation and analogous processes, 
400A.; mineral statistics (1921-
1923), pamphlet, 584A. ; molecular 
weight, variation with temp., 306.A.; 
photo-electric threshold, 333A. ; 
poisoning, 571A. ; quant. indication 
of small amounts of noble metals in, 
421A.; rate of diffusion of cadmium 
into, connection with viscosity and 
external pressure, 338A. ; reduction 
from its salts by sodium, 341A.; 
relation between surface tension and 
density, 337 A. ; replacement from 
solutions by boron, 469A. ; separa
tion from arsenic, 432A. ; sp. gr., 
306A. ; spectra emitted from various 
parts of a discharge tube, 403A.; 
spectrum, arc, 403A.; spectrum, 
constricted arc, 410A. ; spectrum, 
effect of magnetic and electric fields, 
404.-1. ; spectrum, fine structure, 
404A.; spectrum, fluorPscence (ex
cited by incidPnce of radiation), 
410A.; spectrum, spark (in extreme 
ultra-violet), 406.A.; spectrum below 
ionization potential, 403A.; trans
formation into gold, 399A. ; turbine 
installation, 498A.; vapour pressure, 
337 A.. ; work necessary to detach 
positive ions, 396A. 

Mercury alloys. See Amalgams. 
:'\fesothorium II., ,S-spect.rum excited 

photo-elect.rically by Y-rays from, 

406A. ; magnetic spectrum of /3-
rays of high velocity from, 406A. ; 
period, 313A. 

l\Ietal industry, waste, 569A., 570A.; 
waste, utilization and prevention, 
572A. 

Metal spraying. See Spraying. 
Metallic oxides, briquetting andfritting, 

339A. 
Metallic state, 398A. 
Metallization. See also Spraying. 
Metallization of surfaces by cathodic 

sputtering, 480A. 
Metallography, see also Photomicro

graphy; books, 582A., 582A. 
(French), 588A., 590A.; eqmp
ment required, 380A.; high-power 
magnification, 384A.; history, 380A.; 
practical, 380A. ; preparation of 
specimens, 382A. ; simulating natural 
light in, 385A. ; use of polarized 
light, 385A. 

Metallurgical education, 568A. 
Metallurgical industry, book, 589A. 

(French). 
Metallurgy, books, 584A., 588A.; 

physical, trend, 380A. 
Meteorites, microstructure, 382A. 
Metric system, 569A. 
Mexico, brass founding, 527 A. 
Microscope, resolving power, 385A. 
Mineral oils, catalytic action of 

metals on, MIA. 
"Misch " metal, cerium-free, prepara

tion and properties, 363A. 
Mixed crystals. See Solid solutions. 
Molecular symmetry, relation to crystal 

symmetry, 389A. 
Molecular weight of bismuth, variation 

with temp., 317 A. 
Molecular weight of cadmium, variation 

with temp., 317A. 
Molecular weight of lead, variation 

with temp., 317A. 
Molecular weight of mercury, variation 

with temp., 306A. 
Molecular weight of thallium, variation 

with temp., 317.A. 
Molecular weight of zinc, variation with 

temp., 317A. 
Molybdenum, analysis, 419.A.; cold 

electronic discharge from, 307 A. ; 
crystal structure, 388A.; diffusion of 
tungsten and, in solid state, 338A.; 
estimation,423A.; expansion,306.A.; 
heat of oxidation, 336A.; Ka radia
tion,404A.; mineral statistics (1921-
192 3), pamphlet, 584 A. ; preparation, 
357 A. ; properties, 357 A. ; techno-
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logy, 499A. ; use in steels, 340A. ; 
world's production, 499A. 

Molybdenum alloys, preparation, 357 A.; 
uses, 358A. 

Molybdenum steels, book, 582A. 
Molybdenum trioxide, volatility, 427A. 
Molybdic acid, separation of tungstic 

acid, 434A. 
Monatomic elements, vapour pressure, 

337A. 
Monel metal, see also Nickel alloys; 

corrosion, 368A.; endurance pro
perties, 359A. ; impact tests, 446A. ; 
machining, suitable tools, 523A. ; 
machining of castings, 523A.; use 
for petroleum stills, 369A. ; use in 
chem. apparatus, 478A.; turbine 
blading, erosion, 372A.; welding, 
electric, 516A.; welding, oxy-acetyl
ene, 516A., 517A.; welding flux, 
5llA. 

Monochromatic light, production and 
use in practical optics, 569A. 

Moulding, machine, 531A.; savings 
with conveyor system, 531A. 

Moulding machines, automatic, 532A.; 
jolt ram, hand-operated, 532A. ; 
operation, 532A. 

Moulding of propeller in loam, 531A. 
Moulding sands, aerating and riddling 

machine, 532A.; cutting machine, 
532A. ; reclamation tests, 533A. ; 
testing, 532A., 533A. 

Moulds, dryer, portable gas-fired, 532A.; 
long-life, making, 531A. ; permanent, 
532A., 539A.; sand, facings, 531A. 

Muntz metal, see also under names 
of constituent metals; ·condenser 
tubes (seamless), A.S.T.l\L tentative 
specifications, 495A. : endurance 
properties, 359A. 

NATIVE metals, structure, 31-sOA. 
Naval brass, endurance properties, 

359A. 
Neodymium, preparation, :107A.; pro

perties, 307 A. 
N ernst effect, 328.4. 
Nichrome, corrosion, 368.4.; wires, 

sound produced byelectrically heated, 
339A. 

Nickel, action of acids, 499.4. ; action 
of foods, 499.4.; action of fused 
sodium hydroxide, 372.4. ; action of 
transformer oils, 341.4.; adsorption of 
hydrogen, 308.4.; anhysteric quali
ties, 309A.; anodic polarization. 
309A.; atomic weight. :trnA.: catho-

die polarization, 309.4.; "cemen• 
tation" of copper and, 341A.; 
cooking utensils, 499A.; corrosion, 
367A., 371A.; crystal structure, 
388A.; current potential curves, 
309A.; deposition, addition of lead 
and glycerin, 476A.; deposition, 
double-edge comparator for control
ling acidity of solutions, 476A. ; de. 
position, installation of bath for 
small articles, 4 76A. ; deposition, 
treatment of nickel itch, 477 A. ; de
position, troubles, 477A.; deposits, 
durability, 377A.; deposits, struc
ture of electrolytic, 474A.; desul
phurization, 342A.; detection, 
421A.; detection, use of oxalene
diuramidoxime, 421A.; effect on 
aluminium alloys, 354A.; effect on 
brass, 354A. ; effect on density of 
copper alloys, 360A. ; effect on elect. 
resistivity of copper, 91 ; effect on 
white metal, 354A. ; elect. conduc
tivity, 331A. ; endurance properties, 
359A.; estimation, use of oxalene
diuramidoxime, 42IA.; estimation as 
dioxide, quant., 427A.; estimation 
in alloys by means of dimethyl
glyoxime, 428A. ; estimation in pres
ence of copper, 424A.; estimation 
with dimethylglyoxime in presence 
of iron and cobalt, 428A.; galvanic 
polarization, influence of temp., 
399A.; Hall effect in thin evaporated 
films, 301A. ; hardness of electro
<leposited, 308A. ; isotopes, 399A. ; 
machining, suitable tools, 523A. ; 
magnetic induction, effect of trans
verse joints, 309A. ; magnetic pro
perties, 326A.; magnetic properties 
of thin films, 327 A. ; magnetization, 
spontaneous, 309A.; melting, oil
fired furnaces, 543A. ; metallurgy, 
500A.; mineral statistics (1921-
1923), pamphlet, 584A.; non-mag
netic films, 308A. ; production, 
500A.; relation between microstruc
turc of surface and deposits made 
thereon, 382A.; separation from 
cobalt, zinc, and manganese, 434A. ; 
separation from zinc with hydrogen 
sulphide, 436.4. ; solubility in water 
containing carbon dioxide, 308A. ; 
spectrum, absorption, 402A. ; 
spectrum, L-series, 408.4.; spec
trum, JI-series, 408A.; thermal con
ductivity, 330A., 331A.; use in 
steels, 340A.; uses, 500A.; weld
ing, antngenous, 516A.; work-



656 Subject Index 

hardening, influence of alloying 
additions and alterations m temp., 
365A. 

Nickel alloys, see also Invar, ~Ioncl 
metal, Nickel-brass, &c.; crystal 
structure, 388A.; endurance pro
perties, 359A. ; thermoelectric pro
perties, 358A. 

Nickel-brass, comments on rcsnirch0s 
by Price an<l Grant, 361A. ; cutlery, 
manufacture, 495.-1. ; effect of molyb
denum, 3i:i8A. ; hardness, variation 
with tC'mp., 350A.; production of 
cone-shaped cups, 522.A.; use of rare 
metals, 4!15A. 

Nickel-chromium alloys, gun-barrels, 
480A. ; magnetization beyond Curie 
point, 359A.; properties, :rn1A.; use 
in glass indm;try, 500A. 

Nickel-cobalt alloys, magnetic proper
ties, 326A. 

Nickel-copper alloys, coinage, brittle
ness, 360A.; corrm;ion, 361A.; 
endurance properties, 359-4. ; gun
barrels, 480A. ; hardness, effec:t of 
annealing temp., 360A.; hardness, 
variation with temp., 350.A.; mech. 
properties, :361.A. 

Nickel - copper mattes, constitution, 
360A. 

Nickel-copper-zinc alloys, use in chem. 
apparatmi, 478A. 

Nickel-iron alloys, see also Invar, &c.; 
constitution, 361A.; expansion, 
345A.; gun-barrels, 480A.; mag
netic properties, 326A. ; magnetic 
properties of 50%, 361A. 

Nickel itch, treatment, 477 A. 
Nickel-lead alloys, use in chem. appar-

atus, 478A. 
Nickel-silver. See Nickel-brass. 
Niobium, estimation, 429A. 
Nitric acid, corrosion of metals by, 

368A. 
Nitrogen, estimation, in fuels, 555A. 
Non-metallic inclusions in nwt.als, 294A. 
Norway, prehistoric bronze objects, 

352A. 
Notch toughness, meaning for the con

structor, 449A. 
Nyberg element, 467A. 

OBITUARY notices, 279. 
Oden-Keen balance, 438.~. 
Oil-fired furnaces. See Furnaces. 
Oil fuds, burning, Searab-Cot>n system, 

ii;)OA.: l'fticient use, [)50A.: hand
ling, 550.~.; storage, 5;JlU. 

Oils, mineral, catalytic action of metals 
on, 34IA. 

Optical constants of selenium in form of 
isolated crystals, 311A. 

Optical projector, Bausch and Lomb, 
572A. 

Osmium, crystal structure, 388A. ; 
platinum hardened with, poisons re
leased in melting, 362A. ; poisonous 
qualities, 309A.; poisons released in 
melting platinum hardened with, 
5UUA. ; soft X-rays from, 336A. 

Osmium alloys, crystal structure, 389A. 
0Rmium-platinum alloys, poisons re

leaRed in melting, 362A. 
Overpotential of hydrogen with alloys, 

366A. 
Overstrain, new theory, 319A. 
Overvoltage, bibliography, 464A.; 

cause,464A.; gas-film theory, 464A.; 
hydrogen, at mercury dropping 
cathode,463A.; measurement,464A. 

Overvoltage and melting points, 464A., 
465A. 

Overvoltage and physical properties, 
465A. 

Overvoltage and transfer resistance, 
465A. 

Overvoltage phenomena in electrolysis, 
colloids and, 465A. 

Oxalic add as standard in titration, 
416A. 

Oxide surfaces, power of adhesion be
tween, 339A. 

Ox.ides, metallic briquetting and frit
ting, 339A. 

Oxygen, diffus'ion through silver, 312A.; 
union with hydrogen in presence of 
silver and gold, 312.A. 

Oxygraph cutting maohine, 524A. 

PAIN'l'S, protective coatings, 376A. 
Paktong, book, 577 A. 
Palladium, catalytic reductions with, 

bibliography, 311A.; crystal struc
ture. 388A.; Hale effect in thin evapo
rated films, 30LL ; recovery from 
jewellers' waste, 370A.; replace
ment from solutions by boron, 469A.; 
separation from platinum by means 
of dimethylglyoxime, 434A. ; spec
trum, laws goyerning, 404.-1.; spec
trum, Zeeman effect, 404A. 

Palladium alloys, crystal structure, 
388.-1. . . 

Palladium-copper alloys, crystal struc
ttue, 387A. 
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Palladium-gold alloys, crystal structure, 
38iA. 

Paramagnetism and structure of atom, 
39iA. 

Passivity of metals, 466A.; theories, 
464A., 465A. 

Patentability of alloys, 4i8A. 
Patents, book, 588A. 
Pattern-making, book, 583A. 
Patterns, manufacture and use, 531A. ; 

match-plate, casting aluminium, 
530A.; metal, 530A.; plaster, 
531A.; standardization, 530A. 

Peat, economic prospects of utilization, 
550A. 

Peltier effect, relation between metal 
contact potentials and, 328.4. 

Percit, 350.A. 
Periodic dissolution of metals, 341 A. 
Periodic law, curves of, 339.A. 
Periodicals abstracted, 285A. 
Permalloy, composition, 361A.; pro-

perties, 361.A. ; reluctivity, 362.4. 
Petroleum plant, corrosion, 369A. 
Phosphor-bronze, corrosion, 368A.; 

estimation of phosphorus, rapid, 
428A.; properties, 352A. 

Phosphor-copper, A.S.T.M. tentative 
specifications, 495.A. 

Phosphor-tin, A.S.T.M. tentative speci
fications, 502.A. 

Phosphorus, estimation in phosphor
bronzes, rapid, 428.A. 

Photo-ch<'mistry of silver compounds, 
569A. 

Photo-elasticity, 446A. 
Photo-<'lectric cell, 480A. 
Photo-electric cells of alkali metals, 

preparation and use in photomf'try, 
318A. 

Photo-electric rPsponse of potassium at 
low temps., 31L-l. 

Photo-electric s1:nsitivity of nwtals at 
low temps., 332A. 

Photo-electric threshold of mercury, 
333.4. 

Photo-electric thresholds of alkali 
metals, 318A. 

Photomicrography. see az.,o }ktallo
graphy; application to tdephone 
appar;atus, 386.-1. ; automatic focwi
ing device, 386.4.; high-powPr, 
38-L-l.; high - power, preparation 
of specimens, 385.4. ; iwrmanPnt 
photographs, 386.4. ; resolYing 
pown, magnification and enlarge
ment, 385.-l.; use of light filkr,,:, 
386A. 

Physics, bibliographies, clnr-sifinl ]i:-;t 

YOL. xxxn~. 

(1910-1922), 579.4.; book, 576A. 
(German); recent progrPss. i>68.A.; 
theoretical, book, 576A. (German), 
582..-1. 

Pickling of brass, electrochen~ical fac-
tors affecting, 145. 

Pipes, bending, 523.4. 
Pipette, modified Hempel, 43i.1. 
Plastic deformation, 444.4.; applica-

tion of theory of elasticity, 44 i A. ; 
cffPct of free surfaces, 321.-l.; theory, 
320A. 

Plastic equilibrium, practical examples 
of a theorem of Hencky's regarding, 
443A. 

Plastic extension of metals, heat 
dewloped during, 322A. 

Platalargan, 417.A. 
Plates, thin, blistering, 521A. 
Platinites, use in chem. apparatus, 

478A. 
Platinum, adsorption of lead, 310A. ; 

adsorption of mercury, 310A.; assay
ing for, 419A. ; catalytic reduction 
with, bibliography, 311A.; crystal 
structure, 388A.; elect. resistance 
(containing hydrogen), 310A.; elec
trodes, behaviour in electrometric 
analysis, 415A., 416A.; electrorni. 
emitted by hot-, inatm. of hydrogen, 
distribution of velocities among 
310A. ; emission from incandes
cent wire in air, 310A.; Hall effect 
in thin evaporated films, 301A.; 
(hardened with osmium}, poisons 
released in melting, 362A., 500A.; 
hydrogen in, condition, 310A.; 
photo - electrons emitted from 
thin films, incident and emer
gent velocities, 310.A.; production, 
5UOA. ; recovery from jewellers' 
waste, 5i0.J.; rt•placement from 
solutions by boron, 469A.; separa
tion frcm iridium, quant., 434.A.; 
scparn.tion from palladium by means 
of dimethylglyoxinw. 43-LI. ; separa
tion from rhodium, 435A. ; soft 
X-ravs from, 336.-l.; substitutes, 
500A·.; substitutes in anahsis.4liA. 
technology. 5UlU. ; use~, fJOO.-l. ; 
wires. sound produced by electrically 
heated, 339.-l. 

Platinum alloys, electrodes, behaviour 
in Ph•ctro1;1etric analvsis, 415..-1 .. 
416.l.; limits of inftu~nce against 
attack of rl'agents, :362.-1. 

Platinum-copper alloys, limit of influ
ence against attack of reagents, 
3o:?A. . 

2U 
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Platinum metals, hook, 589A. ; separa
tion of copper, 43·LL 

Platinum-osmium alloys, poisons re
leased in melting, 36:?.-l. 

Platinum-palladium controversy, book, 
58UA.. 

Platinum-silwr alloys, limit of influence 
ag.tinst attack of "reagents, 36:?A. 

PLitnik, 4liA. 
Polarization, thcorv, 464.A. 
Polarization of primary cell zinc-sul-

phuric acid-carbon, dfoct of super
posed a.c., 466A. 

Pohrizn,tion phenomena, bibliography, 
464.-1. 

Polishing lathe, 525A.. 
Polishing of aluminium, rumbling pro-

cess, 525A. 
Polishing of aluminium castings, 525A.. 
Polishing of copper parts, 525A. 
Polishing of metals, 525A. ; book, 

578A. 
Porcelain, coating with metals, 482A.; 

gilding, 496A.. 
Potassium, see al8o Alkali metals ; crys

tal structure, 388A.; detection, 
micro-, 421A.; isotopes, 399A..; 
photo-electric phenomena, 31 SA. ; 
photo-electric response at low temps., 
:HlA.; spectrum, absorption, 405A.; 
spectrum, band, 405A.; spectrum, in 
extreme ultra-violet, 407 A. ; ther
mionic emission, 318A. ; work neces
sary to detach positive ions, 396A. 

Potassium amalgam, 36-L-l. 
Potassium permanganate as standard 

for iodonwtrv, 414A. 
Potassium-sodi

0

um allo,p;;, liquid, dec
tion emission unlkr action of car
bonvl ehloricle, 360~-l. 

Potas;ium-sodium vapour, spf'ctrum, 
band,405A. 

Potential. dcctro(k. See Electrode 
potentials. 

Pouring. See Casting. 
PrnsPoclnnium, estimation, quant., 

42SA: 
Prl'cious mdals, -''CC nloo undPr nanws of 

preciou,.; metals; tubes, drawing, 
5:?0A. 

Precipitates, electrolytic purification, 
467.-1. 

Pn·cipitation of metals b~- hydrugcn 
sulphiLk, lllL'ch:rni,;m, :30lL-l. 

Pref'CC frst for zinc-coated nrnterials, 
319.-1. 

President. Sec Turner, T. 
Prl'ss, embossing. knuckle-joint, 5:?2.-l.; 

Superflex, 522 .I. 

Press tools for aluminium ware, 522A., 
523.-l. 

Press tools for bending aluminium strip, 
5:?3A. 

Press tools for making bushings, 5:?L-1. 
Producer-g«s from lwgged-mill waste, 

551A. 
Propeller, moulding, in loam, 531 A. 
Protective coating::; for aluminium, 

375A. 
Protective coating" for Duralumin 

(ag<tinst sea-water), 3i9J. 
Protective coatings for selective car

burization, 377A. 
Protective coatings for steam boiler

bars, 376A. 
Protective coatings for steel parts, 

375A. 
Protective paint coatings, 3i6A.. 
Pyrometers, see al.,o Thermocouples; 

cold-end compensation, 459A. ; op
tical, 4ri9A.; optical, disappear
ance of filament and diffraction effects 
in impoved forms, 460.J.; optical, 
Holborn-Kurlbaum, 460.J.; pro
per use, 459A.; radiat-ion, 457A.; 
radiation, Pyro, 460A. ; recent ad
vances in design, 458A. ; recording 
and indicating, Republic, 460A. ; 
suitable for molten metals, 457 A. ; 
thermoelectric, 459A. 

Pyro radiation pyrometer, 460A. 
Pyrometry, 459A..; application of 

special alloys, 460A. ; determination 
of actual temp. of opaque diffuse 
refl.Pcting bodies, 45i A. ; optical, 
459A. ; past and present, 457 A. ; 
precautions to he takf'n to avoid 
errors, 457 A. ; radiation, 4;"")9,-l. 

Pyrophoric alloys, 363A. 
Pyroscopes, Elgc chromatic, 460.-l. 

QUALITATIVE analysis. Sec Analysis. 
Quantitatin• analysis. Sec Analysis. 
Quantum theory, book, 586.-1. 
Quartz mercury arc, output of radiation 

during period after first striking, 306.-l. 
Q1wnching. See Heat-treatment. 
Quicksilver. See }Iercury. 

RADIO..\.C'TIYE disintegration sPries, 
335A. 

Radioactivity, book, 5i6A. (French). 
R<idiology, autogcnous welding ('Oll

trolled by, 4i)(i.-l. ; book, 58H.-l. 
(German). 



Subject Index 659 

Racliolog:v at 'Yatertom1 Arsenal, 
'Yatertown. ::\lass., 45;"U. 

Radiology of metals, 4r>5A. 
Radiometallography, 455A. 
Radium, atnmic WPight. 316A.; book, 

585A., 587A. (French); estimation, 
423A.; produC'tion, 50JA.; sources, 
501A.; spectrum, photo-<'lcPtric 
ongm of natural ~-, 40;)...-J.; 
kchnology, f)()L-1.; uses, tiflO.A., 
501A. 

Rare earth metals, see al:<o under nanws 
of rare earth metals; clwmistry, 
book,587.A. 

Rare earths, book, 586.4.; magnetiza
tion numbers, 397.A. 

Rare metals, see al.so under names of 
rare metals; historv, 481.A. ; occur
rence, 481A.; pr~perties, 48IA.; 
u~es, 481A. 

Reamer for bronze bushings, 523A. 
Recalescence in antimony, 297 A. 
Recrystallization. See Crystal growth. 
Refining. dross, poirnn fumC's from, 

570A.; elect. energy consumed, 
462A. 

Refining of aluminium, electrolytic, 
469A. 

Refining of cobalt, 491A. 
Refining of coppC'r, electrolytic, 4 70A. ; 

electrolytic, ta,nk-house of Chile Ex
ploration Co., Chiquicamata, 470A. ; 
electrolytic, tank-house of Union 
Miniere du Hant Ka,bnga, 470A.; 
electrolytic, tank-house of United 
States :\Tetals Rdining C'o., C'hronw, 
N .• J., 470.A. 

Hdining of golcl bullion, chlorine 
method, at Otta\\·a mint, 470.-l. 

Hdini11g of nwtalR, C' lectrolyt i<', pro-
gress during la:-;t clccri,clP, 4G!Ll. 

Hetining of silYPr. Plrctrolytic, 47L-I. 
Refining of tantalum, ;")02.-1. 
Refining of tin, elrctrolytC's, addition 

agents in, 47L1.; C'lectrolytie. 47IA. 
Refining of zinr. clC'drolytir. 47~.l. 
Heflection of µlane polarizC'd light by 

etched metals. 33-L-I. 
RcflPction of silYC'r, anomalous, d'fect 

of temp., 31~--L 
Reflection of frllurium. 313_-I. 
Reflection of X-ravs. intenf'ih'. :rnLl. 
RPflPction of x-·ray,_;; by 'c-.r~·stals. 

393.t. 

Refractory··materials, 
action of fluorine. titlOA.: art ion (lf 
slag;:.G(il .l.: :d11mi111l11s.lahoratory 
te,_;;ting, tili:Ll.; analy,;is, ;ifiO.I.; 

Refractory materials, 
Australian industry, prospects of 
deYelopment, 563A.; bonding 
materials, 560A.; classification, 
;)5iA.; durability, 559A.; elect. 
resistivity, 560.A. ; electrically 
fused, centrifugal method of making 
small pots, 561A.: for aluminium 
melting, 562A.; for high temps., 
5;)8.A. ; furnace linings, 562.A. ; 
hardness at high temps., 558A.; 
properties, 557 A. ; properties 
under load at high hmps., 557A.; 
slagging tests, 560A. ; slagging 
tests, A.S.T.l\L tC'ntative methods, 
560.-1. ; thC'rmal conductivity, de
termination, 560A. ; thC'1 mal pro
perties at high temps., 557A.; 
under-load testing machine, 559A. 

Alumina, reversible thermal ex
pansion, 562A. 

Alundum, durability, 5G9A. 
Bauxite bricks, slagging tests, 560A.; 

thermal conductivity, 559A. 
Banxites, b<:'havionr on heating, 

5G3.A.; durability, 559A. 
Carborundum, du;abilitv, 559.A.; 

rcyersi ble thermal expa1{sion, 562 A. 
Carborundum bricks, thermal con

ductivity, 559A. 
Checker brick, heat absorption, effect 

of size and phys. properti<'s, 565A. ; 
resistance to alkaline slags, 565A. 

Chrome bricks, durability, 559A. 
Chromite bricks,slaggingtests, 560A.; 

thermal conductivitv, 55!L-I. 
Clay-Sillimanite mixt1{res, properties, 

564A. 
Clays, behaviour on lwati11g. 563A.; 

rdraetorinC'ss. 5ll~A. 
Diaspore, elect. n'rodstivity, Iit>OA. 
Dolomite bricks, 565.-1. 
Vi rP bric b. abrasion, 562A.; pr<'para

t i 011, ii57.A.; softeni11g frmp .• 
ii;)\lA.; testing under pressure at 
high tunp,;., 5;i8.-I. 

FirC'clav bricks, manufacture and USC', 
r;n3J; thermal conductivity, 
;);"i!U. : resist a nee to spalling, 
. .\..S.T.::\L tentatiw method of test, 
iitl:LL; slagging tests. 560.A. 

Firedavs. elect. rC'sistiYih·, 560.A.; 
rt'H'I:si hk t h-:rmal ~xpansion, 
ii62A.; rcwrsible the1mal C'X· 
pnn,,ion. inf!uC'llC'l' of rapid <'Ooli1~g. 
;i(i~A. 

Canister. r<'YNsible the1mal C'X
pan,,ion. ;)()2_ t. 

Grnphit!'. m.p .. iili;i.-1 .. ;;'tHi.-1.; 
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Refractory materials, 
statistics, 566A.; volatiliza,tion, 
5G5A., 5GGA. 

Graphite brick-;, thermal con cl ucti vi ty, 
559A. 

Kaolin, behaviour on heating, 5G3A., 
5G-LL; elect. resistivity, 5GOA. 

Kieselguhr bricks, thermal conduc
tivity, 559A. 

)fagnesia, reversible thermal ex
pa,nsion, 5G2A. 

Magnesite, bibliography, 574A. ; 
durability, 559A.; elect. resistivity, 
560A. 

Magnesite bricks, slagging tests, 
560A. 

Seger cones, 5GGA. 
Silica, bibliography, 574A.; elect. 

resistivity, 5GOA. 
Silica bricks, analysis, rapid, 5G4A. ; 

durability, 559A.; slagging tests, 
560A.; thermal conductivity, 
559A. 

Silicat,cs, temps. of dehydration, 
determination, 5G4A. 

Sillim::mite, artillcial, GG..t.A. ; elect. 
resistivity, 56UA. 

Sillimanite-.clay mixtures, propertie8, 
564A. 

Tales, elect. resistivity, 5GO A. 
Zirconia, durability, 55!1A. 

Report of Council, 1. 
Report of Hon. Treasurer, 9. 
H.cpublic recording and indicating 

pyrometers, 4GOA. 
R~search, chemical,orgauization,liu8A.; 

industrial, 5G7 A.; industrial, fii'ld, 
5G7 A. ; industrial, plan for de
velopment in Canada, 5G7 A. ; labora
tories of W. T. lknley's 'rdegraph 
\Yorks Co., 508.-1.; nndcrn, trend 
and purpose, 5G7A. 

R·,sistancc, electrical. Sec Electrical 
resistance. 

Revolution counter, improwd, 57:::!A. 
lthodium, crystal structure, 388.1.; 

tknsity, 109 (Sate); separa,tion from 
platinum, 4:35A. 

Righi effect, 3:28A. 
Rin'ted joints in Duralumin shret., 

3-!iA. 
Rockwell k,;ting machine. Sec Tl'Rting 

machines. 
Roll of Institute,~. 
!tolled metals, structure. 3:::!:::!A. 
Rollers in contact witli plane surfaces. 

nux. load pcrmissi bk, 41\:U. 
ltolling. acceleration, ;i:?OA.; cold-. 

compared with drawing, 520A.; work 
of, and pressure of flow, 520A. 

Rolling-mills, electric driYe, develop
ment, 521A. ; non-ferrous, produc
tion control, 520A.; working, 520A. 

Rolling of brass sheets, 520A. 
Rolling of copper sheets, 520A. 
Rolling of Duralumin, 364A. 
Rolling of metals,atomistic mechanism, 

322A. 
Rolling of threads on thin brass shells, 

52lA. 
Rolling of wire, 521A. 
Rolls, hardened and ground, 521A. ; 

wire-flattening mill, 52IA. 
Rontgen analysis. See Crystal structure. 
Rontgen rays. See X-rays. 
Rontgen spectrum. See Spectrum. 
Rubidium, see also Alkali metals; 

atomic radius, 395A. ; compressi
h:lity, 318A.. ; elect. resistance under 
pressure, 318A.; isotopes, 399A.; 
melting data under pressure, 318A.; 
properties under pressure, 318A. ; 
spectrum, in extreme ultra-violet, 
407A.; vapour pressure, 299A. 

Ruthenium, crystal structure, 388A. 

SALTS, fused, equilibria between metals 
and, 340A.; materials resistant tJ, 
361A. 

Sands, moulding. Sec Moulding sands. 
Scandium, atomic radius, 395.A.; 

chemistry, book, 587 A. ; spectrum, 
arc, 405A.; spectrum, L-series, 
408.4.; spectrum, .M-series, 408.4.; 
spectrum, spark, 402.A., 405A. 

Scarab-Coen oil-burning system, 550.A. 
Schoop metal spray process, sec az.,o 

Spraying of metals ; 3i9A. 
Schrott effect, detnmination of " e" 

from measurements of, 333.·L 
Flcicnce, teaching, book, 583A. 
Science and industrv, book, 586.4. 

(French). · 
Scientific method in industry, 5GI A. 
Sch·ron, properties, 3-!GA. 
Scleroscope. Sec Testing machines. 
Scrap, Admiralty gun-metal, 534.A. ; 

aluminium, conservation, 533.4., 
53LL; aluminium, grading and re
covery, 53-LL ; briquetting machine. 
533A.. ; bundling press, 533A. ; col
lection, 533A.; handling of chips, 
571A.; melting, cost of fuel, 533.4.; 
recovery in U.S.A. during 1920, 
5:~3.-1.; renwlting. r;:tLI.; utiliza
tion, ..t.8LI. 
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t:Jea-water, corrosiun uf metals by, 3U8A. 
Season-cracking. See also Internal 

stress, &c. 
Season-cracking of brass, 353A., 354A. 
Selenium, bibliography, 501A.; crystal 

structure, 391A. ; estimation, 42UA. ; 
optical constants (in form of isolated 
crystals}, 311A. ; production, 501A. ; 
separation of tellurium, gravimetric, 
429A. ; uses, 313A. 

Separation. See Analysis. 
Series spectrum. See Spectrum. 
Sheffield plate, history of manufacture, 

50lA. 
Shells, long, hinged dies for piercing 

and trimming, 522A. ; tapered, 
difficulties in making, 522A. 

Sherardizing, 378A. 
Silica bricks. See Refractory materials. 
Silicon, effect on elect. resistivity of 

copper, 91 ; estimation in ferro
silicon, 428A. 

Silicon-aluminium alloys, see also 
Alpax, Silumin, &c. ; expansion, 
295A. ; treatment with metallic 
sodium or sodium fluoride flux, 34 7 A. 

Silicon-bronze, properties, 352A. 
Silicon-copper,A.S.T.M. tentative speci

fications, 496A. 
Sillimanite. See Refractory materials. 
Silumin, see also Silicon-aluminium 

alloys; properties, 364A. 
Silver, affinity to sulphur, 342A.; 

anodes, blackening in plating baths, 
474A.; atomic constitution, 399A.; 
" cementation " of antimony and, 
341A. ; "cementation" of tin and, 
341A.; "cementation" of gold and, 
341A.; crystal structure, 388A.; 
cupellation losses, 570A. ; deposition, 
control of wt., 476A.; determination 
of - and hologens in other than 
neutral solutions, Mohr's method, 
429A.; diffusion of oxygen through, 
3l:L1.; effect on copper, 35-LL ; 
effect on elect. resistivity of copper, 
!)l ; electron emission caused by 
a-rays, 397 A. ; estimation, micro-, 
429A.; filaments, drawing, 3-WA.; 
metallurgy, 497 A.; mineral statistics 
(1921-1923), pamphlet, 584A.; natiw, 
structure, 38UA.; precipitation, 
428A.; production, 497 A.; recovery 
from jewellers' waste, 570A. ; re
duction from its salts by sodium, 
341.d.; refining, electrolytic, 471A.; 
reflection, anomalous, effect of temp., 
312A.. ; replacement from solutions 
by boron, 469A.; separation from 

copper and Li,;muth, rapid electro
lytic, by graded potentials, 435A. ; 
solder, British standard specification, 
50lA. ; specific heat at high temps., 
305A. ; thermal conductivity, 330A.; 
union of hydrogen and oxygen in 
presence of, 312A. ; use by primitive 
man, 4 7 SA.; use for chem. apparatus, 
478A.; work necessary to detach 
positive ions, 396A. 

Silver alloys, melting, slags produced, 
537A. 

Silver compounds, photo-chemistry, 
569A. 

Silver-platinum alloys, limit of influence 
against attack of reagents, 362A. 

Silvering of glass, 4!J6A., 50IA. 
Slags, action on refractory materials, 

5GlA. 
Slags in non-ferrous industries, phys. 

chemistry, 535A. 
Slags produced in melting silver alloys, 

537A. 
Slip, minute, valve method of detection, 

4'14A. 
Slip cones, formation, 444A. 
Slip planes which form in loading solid 

bodies, 444A. 
Slocomb tube micrometer, 572A. 
Sodium, see alw Alkali metals ; atomic 

weight, 3.29A. ; chem. properties, 
501A.; crystal structure,· 388A.; 
deposition from alcoholic ethoxide 
solutions, 463A. ; electrolytic pro
duction from molten sodium chloride, 
471A.; formation in sea-water, 
469A.; isotopes, 3!J9A., 400A. ; 
photo-electric phenemena, 318A.; 
phys. properties, 50 IA.; spec
trnm, band, 405A.; spectrum, in 
extreme ultra-violet, -1U7A.; spec
t nun, L-series, 408.A. ; thermionic 
emission,318A.; uses,5UlA.; vapour 
pressure, 337 A. ; work rn cessary 
to detach positive ion:;, 3!:16.A.; 
world's production, 501.A. 

Sodium amalgam, 364A. 
So di um chloride sol u tiun. ',vrro:;ion 0£ 

metals bv, 368A. 
Sodium hydroxide, fused, action on 

metals, 3i2A. 
Sodium-lead alloys, propertie~, 364A. 
Sodium-potassium alloys, liquid, elec

tron emission under action of car
bonyl chloride, 36GA. 

Sodium-potassium vapour, spectrum, 
band, 405.A. 

Sodium sulphate solution, corrosion .of 
metals by, 368A. 
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Sodium-tin allovs, heaLi of formation 
of NaSn2 , XaSn, Na4Sn3 , Na2Sn, and 
Na4Sn, 362A.. 

Soldering,autogenous, modern methods, 
501A.; soft, fluxes, 507A. 

Soldering iron for seaming, 508.A. 
Soldering of aluminium, 507A., ;)USA. 
Soldering of eyeglass frames, .50fLI. 
Soldering of zinc die-castings, 5U9A. 
Soldering of zinc wires, 508.-1. 
Solders, see also under names of con

stituent metals; making from scrnp, 
53-!A.; silver, British standard 
specification, 50 L-1. 

Solid solutions, see also Alloys; crystal 
structure, 388A.; elect. conductivity, 
365A. ; space lattice, distribution of 
atoms, 387 A., 388.-1.; supersaturated, 
hardening, 36LL 

Solubility, methods of calculation, 
336A. 

Sound produced by electrically hrnkd 
metallic filaments, 33!LL 

Space lattice. See Crystal la,ttice. 
Spark spectrum. See Spectrum. 
Specific gravity of lead, 338.A. 
Specific gravity of mercury, 306A. 
Specific gravity of metals of high 

melting point, method of determina
tion, 338A. 

Specific gravity of neodymium, 307 A. 
Specific gravity of tin, 3:38.-1. 
Specific heat of aluminium at high 

temps., 305.A. 
Specific heat of calcium at high temps., 

305A. 
Specific heat of m:tgnesium at high 

temps., 305A. 
Specific hea,t of nwta,Js, new method of 

determination, :~36.-1. 
Specific heat of sih-cr at high temps., 

305.1. 
Specific heat of zinc, 336.-1. 
Specific heat of zinc at high temps., 

303.-1. 
Spectra,, arc, appa,rent trip~ ing of certain 

lines, 410. l. ; band, st.ructure of <t 
class, 411.4.; broadening of lines. 
41LI..; broa,dening of lines caused 
by increased c.d. and their ::Hark 
effects, H LL ; con:"t~·icted arc, 
410A.; fl<inw, measurements of in
tensitv, 41L-1.; infra-red and electric 
wa,ve,"joining, 410.-1.: line, extension 
of property prcvion:-;ly r~cc gnized for 
band spectra, 411.-l.; mass, book, 
5i5.-1.; multiple lines, measurem,·nt 
qi intensity, 411A.; multiplet struc
ture, book, 576.-1. (German); multi-

pkt . .;, m·_·asurement of intensities, 
412.-1.; quantum theory, progress, 
411.4.; series, 411.4.; spark (X-ray), 
complex structure, 408A. ; theory, 
book, ;)77 A. ; transmission, direct 
reading photo-elec.tric measurement, 
411 A.; ultra-violet, measurPments 
of intensity, 412A. : X-ray, depen
dence of Ka doublet upon different 
chem. combinations, 412A.; X-ray, 
intensity of lines, 409A.; X-ray, 
semi-optical lim·s, 4v9.4. ; X-ray, 
values of levels, 409A. ; Zeeman com
ponents, intensities, 412A.; Zeeman 
effect, book, 576.4. (German). 

8pectra of alkali metals, extreme ultra-
violet, 407A. 

Spectra of elements, mass, 400.4. 
Spectra of elements of fifth group, 407 A. 
Spectra of mixed alkali vapours, emis-

sion, 408.-1. 
Spectra of mixed metallic vapours, ab

sorption, 408A. 
Spectrophotometry, report of com

mittee of Opt. Soc. Amer., 408.4. 
Spectroscopy, application to metallur

gical analysis, 417.4.; book, 576.4.; 
extreme ultra-violet, recent progress, 
412A.; infra-red, progress, 412.4.; 
past and future, 408.4.; standards, 
408.4. 

Spectrum, X-ray amil~-sis, book, 582A. 
(German). 

Spectrum of aluminium, series, in ex
treme ultra-violet, 4UOA., 40Ll. 

8pectrum of beryllium, K-series, 408A .; 
L-series, 408.-1. 

Spectrum of bismuth,absorption,407 A.; 
channelled absorption at high temps., 
40L-1.; fiuoresccnce, at high temps., 
40LL; mass, 40LI. 

Spectrum of C<Hlmium, constricted are, 
410.1.; fluorescence, excited by in
cidence of radiation, 410.-1.; mass, 
40Lt. 

~pc'ctrnrn of cm ii um. extreme ultra
violet. 4117~~-: spark, 40LL 

~pectrnm of calcium, ahsorption,405.1 .; 
arc, Lwadening of lines caused by 
increased c.d., 41Ll.; pole-effects 
and pressure shifts, 407 A. 

~peetrum of d1romium, absorption, 
E. 4U6A.: electric furnace, in ultrn· 
Yiold. 40i.~.: JJ.;;eries, 408A. 

~1wetrnm of cobalt, absorption, 4U2A.; 
arc, rcgnlarities, 4ULl.; L-series, 
4UtU.; JI-series. ±USA. 

Spectrum of columbium, arc, reguhHi· 
ties, 40L1. 
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Spectrum of copper, arc, brnadPniPg (Jf 
lines ea used bv increased c .d., 41 LL ; 
arc,lowvoltage,4ULL; bancl,40Ll.; 
L-series, 408A. ; spark, 4ULL 

Spectrum of gallium, spark, in extreme 
ultra-violet, 4U2A. 

Spcctrnm of germanium, 4-02A. ; Rpark, 
in extreme ultra-\-iold. 402A. 

Spectrum of gold, arc, broadening of 
lines causl'd lw increased c.cl., 
411A. v 

Spectrum of hafnium, optical, 402A. ; 
X-ray, 4UL-J. 

S1X'ctrum of indium, spark, in extreme 
ultra-violet, 402A. 

Spectrum of iron, 402.A.; absorption, 
K, 406A.; L-series, 408A. 

Spectrum of lead, absorption, 403.·1.; 
arc, 403A. ; fluorescence, excitation 
by incidence of radiation, 4 lOLl. ; 
series, 403A. ; series representation, 
402A. 

Spectrum of lithium, absorption, 403A.; 
arc, apparent tripling of lines, 410A. ; 
arc, fine structures, 4U3A. ; K-series, 
408A. ; L-series, 408.A. 

Spectrum of magnesium, arc, broaden
ing of lines caused by increased c.cl., 
411A.; series, in extreme ultra
violet, 400A., 401A.; X-ray, semi
optical lines, 409A. 

Spectrum of manganese, absorption, K, 
406A. ; arc, apparent tripling of 
lirn', 4JOA.; lll-series, 408A. 

Spectrum of mercury, arc, distribution 
of energy, 403A. ; below ionization 
potential, 403A. ; constricted arc, 
410A.; effect of magnetic and electric 
fields, 404A.; fine structure, 404A. ; 
fluorescence, excited bv incidence of 
radiation, 410A.; spa;k, in extreme 
ultra-violet, 40lLL 

:-;pectrum of nickel, absorption, 402.A. ; 
L-series, 408.!.; JI-series, 4U8A. 

Spectrum of palladium, laws governing, 
404A.; Zeeman effect, 404..1. 

Spectrum of potas:-ium, ab::;orption. at 
high temps., 405.-1.; band, fine 
structure, -!05.-1. ; extreme ultra
Yiolet, 407A.; X-ray, semi-optical 
lines, 409.cl. 

Spectrum of radium, natural [3-, 
~hoto-elcctric origin, 405A. 

Sp.·ctrum of rubidium, extreme ultra
Yiolet, 407 A. 

Spectrum of scandium, arc, 40ii.l.: 
£-series, 40SA. ; Ji -series, 40~LI. ; 
spark, 405A.; spark, in cxtn,mc 
ultra.-viokt, 40:? .-l. 

Spl·ecrum of sih-er, ar'..'., brnadening 
lif li1ws caused by irn:reased c.d., 
41L-L 

Spectrum of sodium, arc, broadening of 
lines caused by increased c.<l., 41 UL; 
ba.nd, finl' structure, 4U5.-l.; extreme 
ultra-violet, 4U7A.; £-series, 4(18A.; 
X-ray, semi-optical lines, 40!:U. 

Spectrum of sodium-potassium, band, 
fine structure, 405A. 

Spectrum of strontium, arc, apparent. 
tripling of lines, 410Ll. 

Spectrum of tdlurium, mass, 40L-l. 
8pectrum oft.hallium, a. bsorption, 406A .; 

arc, appa.rent tripling of line, 410A.; 
constricted arc, 410A.; fluorescence, 
excited by incidence of radiation, 
410A. 

Spectrum of thulium, X-ray, 402A. 
Spectrum of tin, absorption, 403A., 

406.cl.; arc, 406A.; series, 4U6A. 
Spectrum of tit,mium, absorption, K, 

406A.; arc, 4CGA.; L-series, 408A.; 
lll-series, 4G8.l. 

Spectrum of tungsten, spark, in extreme 
ultra-violet, 40GA.; spark, in Schu
mann region, 406.A. 

Spectrum of vanadium, absorption, K, 
406A.; electric furnace, in ultra
violet, 407.A.; L-serics, 408A.; 
multiplcts, 406--1. ; Zeeman effect, 
406.A. 

Spectrum of yttrium, arc, 405A.; spark, 
405A. 

Spectrum of zine, constricted arc, 410A.; 
pole-effects 1ind pressure shifts, 407 A. 

Spelter. See Zinc. 
Spraying of metals, 379A. 
t:lpring::;, selection of materials, .+7!JA. 
Stamped metal part::;, substitutes for 

castings, 48L-1. 
Standardization in Gennnnv, 483.-l. 
Static equilibrium in pla~tic bodies, 

44-L4. 
~tatic::;, book, ;i8;i.cl. 
t:lkl'ls, n brnsion, ();); alloy. book, 

.)S:?A.; allov ml'tab u::;cd in, 340A.; 
cold-dra\\ll,~'lastic behnYiour, 3:?3A.; 
corrosion, 3G8A .• 37L-l.; corrosion, 
Libliography, 3Gi.I.; magnetic pro
pertil's, 3:.'.lU.; pt't1etration of bronze 
at. high temp .. 35Ll.; thermal con
ductiYitY. 3~)U.-I.; wear ksb. 3:?3A.; 
work-hai·dening. inthwnee of alloying 
additions nnd nltnations in temp., 
:w:i _ 1. 

Stdlite, 3-HU.; cutting tl';:;t,;, 3.>lU.; 
properties, 33llA.; use in chem. ap
paratus, 4'78..1. 
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Stellite-like alloys, 349.-i. 
Storage batteries, copper oxide, regen

erative, 467 A.; electrolytes, 468A.; 
influence of radium, 468A. ; plates, 
nite of sulphation, 46iA. 

Stress, distribution in twisted bars on 
partially exceeding elastic limit, 
449A.; optical investigation, in 
machine parts with sharp and rounded 
corners, 444A. ; photo-elastic method 
of investig,ition, 445A. 

Strontium, atomic radius, 395A.; min
eral statistics (1921-1923), pamphlet, 
584A.; review of industry, 490A.; 
very pure, preparati011, 297 A. 

Strontium amalgams, electrode poten-
tials, 357 A. 

Structural engineering, book, 590A. 
Student members, election, Hi, 17, 256. 
Sucrose, influence on dissolution of zinc 

in solutions of lead, nickel, and copper 
salts, 22. 

Sugar-refining plant, corrosion, 370.d. 
Sulphur, affinity of metals to, 342A.; 

estimation in coal, rapid, 555A., 556A. 
Sulphuric acid, corrosion of metals by, 

368.A. 
Sulphurizing and desulphurizing of 

metals by basic slags and fluxes, 
342A. 

Super-conductivity of copper, 301.d. 
Super-conductivity of metals, 272, 

332A. 
"Superfiex" press, 522A. 
Surface abrasion as potential cause of 

localized corrosion, 27 (Paper). 
Surface energy of crystals, 389A. 
Surface structure of metals, 382A. 
Surface tension, cktermination from 

rise in capillar.v tub<'s, 337A.; re
lation to drnsity, :337A.; theory, 
337A. 

Rurfacc tension of lll<'rcury, rdation to 
d<'nsity, 337A. · 

Surface treatment of metals, 48L1. 
Sweden, elect.roe hrmieal industry, 462A. 

T A:\TIROX, corrosion, 3u8A. 
Tantalum, cr~·stal structur<', 38SA.; 

estimation, 429.-1. ; heat of oxidation, 
336A.; occurn'nc<',5U2A.; propcrti<'s, 
:H2A.; refining. ,·rn:2A.; separntion 
from iron. 43.:U.; soft X-ra\·s from. 
336A.; uses, 5U:U. · . 

Tellurium, bibliography, 50LL; chemis
tn·. 3l2A.; crvstal structure, 3!HA.; 
estimation, volumetric, 429A.; his
tory, 312A.; metallurgy, 312A.; 

pro<luction,50LL; properties,312.-1.; 
reflecting powers, 313.-1. ; separation 
from selenium, gravimetric, 429A.; 
sources, 312A.; spectrum, mass, 
401.A.; sputtered film, crystalline 
nature, 39LL; uses, 312A., 313A.; 
vapour pressure, 313A. 

Temperature, effect on properties of 
metals, book, 575A.; measurement, 
see Pvromctrv. 

Tensile 'strength, work-hardening and, 
448A. 

Tensile strength of aluminium (refined), 
296A. 

Tensile strength of aluminium alloys, 
improvement, 344A. 

Tension testing. See Testing. 

Testing, methods of, 
'l'esting, abrasion, 442A.; abrasion, 

J annin test applied to anti-friction 
metals, 441A.; Brinell-tensile 
rela,tionship, 452A.; compression, 
A.S.T.M. tentative methods,443A.; 
cupping, for thin sheet, 443A. ; 
Erichsen, 440A.; fatigue, design of 
specimens for short-time, 445A.; 
hardness,440A.; hardness,A.S.T.l\I. 
tentative Brindl method, 452A.; 
hardness, ball indentation, 451A., 
452.4. ; hardness, Brinell hardness, 
592A. ; hardness, dynamic, 451A., 
45::U.; hardness, simplifying read
ing of Brinell impressions, 453A.; 
impact, new method of interpreting 
notch8d-bar, 446A.; impact, reduc
tion of notch effect, 446A. ; Izod 
impact specimen gauge, 446A.; 
machincability, 440A.; mechan
ical,440.4.; physical,440A.; tensile, 
440A.; tensile, A.8.T.:'.\L tentatiYe 
methods, 446A.; tensile, compara
ti ye, static, and dynamic, 449A.; 
knsil<', diYiding machi1w, 450.4.; 
knsile, infiucncc of location of test
pi<'ces on results, 450A.; knsilc, 
mechanics of, 44:8A.; tensile, phe
nomena, 450A.; tensile, premature 
necking, 450.-i.; tensile test-bars, 
harckning of material in flow-cone, 
44 i .-1. ; tensile test-bars, stress dis
tri lmtion in flow-cone, 448A.; 
terms, A.S.T.::u. tentative defini
tions, 440A. 

Testing machines, abrasion, 441A.; 
extensometer amplifier, 450A. ; 
fatigue endurance, J46A.; gauging, 
44LL ; hardness, Brinell attach
ment for use "·ith small specimens, 
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Testing, methods of, 
453A.; hardness, dvnamic, 452A.; 
hardness, Herbei-t pendulum, 
454A.; hardness, impact, 451A.; 
hardness,Rockwell,454A.; modern, 
440A. ; scleroscope, improved tilt
ing base and clamping swing arm, 
453.1. ; scleroscope, improved, 
453A. ; scleroscope, increasing 
speed, 453A.; scleroscope, motor 
actuator, 453A.; scleroscope, Sico 
automatic actuator, 453A., 454A. ; 
tensile,calibration,450A.; verifica
tion, A.S.T.l\'.I. tentative method, 
440A. 

Testing of high-tension impregnatcd
pa per-insulated,lead-covered ea ble, 
44-lA. 

Testing of metal strip, 441A. 
Tests, impact (notched-bar) at low 

temps., book, 574A. 

Thallium, chemistry, book, 587 A.; 
filaments, drawing, 340A. ; molecu
lar weight, variation with temp., 
317 A. ; reduction from its salts by 
sodium, 341A. ; solution in dilute 
thallium amalgams, heat of, 313A. ; 
spectrum, absorption, 406A.; spec
trum, constricted arc, 410A. ; spec
trum, fluorescence (excited by inci
dence of radiation}, 410A. 

Thallium amalgams, dilute, heat of 
solution of thallium, 313A. 

Thallium- magnesium alloys, properties, 
364A. 

Thermal analysis, use, 384A. 
Thermal conductivity. See Conduc

tivity. 
Thermal curves, sharp, fundamental 

factors for obtaining, 384A. 
Thermal expansion. See Expansion. 
Thermal treatment. Sec He<1t-trcat

mcnt. 
Thermionic effects caused by vapours 

of alkali metals, 318A. 
Thermionic work-functions of alkali 

metals, ~H8A. 
Thermit (bearing metal), properties, 

356A. 
Thermocouples, 8ce also Pyronwters; 

calibration for high temps., 457.4.; 
measurement of kmp. by means of, 
458.4.; use, 459A. 

Thermoelectric effect in homogeneous 
wire with abrupt change of cross

,. section, 328.4. 
Thermoelectric power of· tin at m. p., 

change, 313.4. 

Thcrmocleetric properties of nickel 
alloys, 358A. 

Thermo-junctions, 459A. 
Thermometers, platinum resistance, 

construction, 459A. ; resistance, 
theory, 458A. 

Thermostats, 438A. ; accurate, 458A. ; 
bimetallic disc type, 439A. 

Thiosulphatc solutions, ageing, 413A. 
Thorium, atomic weight, 316A.; crystal 

structure, 388.-1.; estimation, 423A. 
Thorium B, .a-spectrum excited photo

electrically by X-rays from, 406A. 
Thorium C, .a-spectrum excited photo

electrically by X-rays from, 406A. 
Thulium, spectrum, X-ray, 402A. 
Tiltometcr made of fine tungsten wires, 

439A. 
Tin, abrasion, 64:; affinity to sulphur, 

342A. ; analysis, 420A. ; analysis in 
hermetics, quant., 420A. ; biblio
graphy, 313A.; "cementation" of 
copper and, 341A. ; "cementation" 
of silver and, 341A.; corrosion, 
367 A., 371A. ; crystal structure, 
388A. ; crystal structure of white, 
392A. ; effect of elect. resistivity of 
copper, 91; estimation, gravimetrie, 
429A. ; estimation, volumetric, 
429A. ; estimation in copper-tin 
alloys, 425A. ; estimation in iron and 
steel, 430A. ; filaments, drawing, 
340A. ; hardness, effect of temp., 
324A. ; heat of oxidation, 336A. ; 
influence on brittle ranges of brass, 
97 ; phosphor-, A.S.T.M. tentative 
specifications, 502A. ; reaction with 
mercuric cyanide in liquid ammonia, 
342A. ; reduction from its salts by 
sodium, 341A.; refining, addition 
agents, 47L4.; refining, electrolytic, 
471A.; separation from copper, anti
mony, and lead, electrolytic, 433A.; 
separation from tungsten, rapid 
electrolytic, 435A. ; sp. gr., 338A. ; 
spectrum, absorption, 403A., 406A.; 
spectrum, arc, 406A.; spectrum, 
series, 406A.; thermal conductivity, 
330A.; thermoelectric power at m.p., 
change, 313A.; titration,iodomctric, 
429A.; world's production, 502A. 

Tin alloys, 8eC also Babbitt metals, 
Rearing metals, Solders, &c.; analysis, 
429A.; heats of formation of intcr
metallic compounds, 362A. 

Tin amalgams, molten, electrolysis, 
35iA. 

Tin-antimony alloys, compressibility, 
362A. • 
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Tin-bronze, corrosion, 368.-1. 
Tin-calcium alloys, heat of formation 

of CaSn3 , 362.-1. 
Tin-copper alloys, sec al-:o Bronzes; 

estimation of Cflpper, 425--i. ; estima
tion of tin, 42;).J.; equilibrium 
diagram, 383.1.; hardness, 3iHA. 

Tin-copper-zinc alloys, constitution, 
3.32A. 

Tin-lead alloYs. ,'-.'ce al~o Sold(·n•. 
Tin-magnesi {un alloys, heat of forma

tion of }Ig2Sn, 3u2A. ; properties, 
36JA. 

Tin-sodium allovs, heats of formation 
of KaSn2 , NaSn, Xrt4Sn3 , :Xa2Sn, and 
Na4Sn, 362A. 

Tinned iron, cooking utensils, series of 
poisoning after eating food from, 
374A. 

Tinplate, corrosion of containers by 
canned foods, 373A., ~~HA.; manu
facture, fluxes, 378.:l.; rusty, fornrn
tion of tin hydride from, 374A. 

Titanium, atomic weight, 329A.; cry
stal structure, 388A. ; estimation, 
423.-1.; estimation by reduction with 
zinc and titration with permanganate, 
430A.; mineral sbtistics (1921-
1923), pa.mphlet, 584A.; properties, 
314A. ; sources, 31JA., 502A. ; spec
trum, arc, 406.-1.; spectrum, K a.b
sorption, 406.-1. ; spectrum, L-series, 
4-08.-1. ; spectrum, .111-scries, 408.A.. ; 
technical developments, ;")02.A..; use 
in steels, 340A. ; uses, 3HA. 

Titanous chloride, application to poten
tiometric titrations, 41 (U., 417 A. 

Torsion, effect on thPrmal and elect. 
conductivitirs of metals, :331.A.. 

Torsion rod, comm•.·ncem·.·nt of flow in, 
44-J.A. 

Torsion frst ing. S cc Testing. 
TmnsformL'r oib, cntaldic action of 

mctab on, 3-iL-I. " 
Treasurer, Heport, 9. 
Tubes, b;.•ncling, improYcd machine, 

.32:LL; b~·nding. touls for, ;i23A.; 
C•)llap.,;ibk, manufo2tnre, 519.1.; eu11-
cknscr, -'CC Comlcnscr tubes; drawing. 
of precious m 1.•tals, 3:20.I.; \rnll
thickncss, Slneom b mic romd er, 57 2. I. 

Tumbling and bnrnishing. 32.iA. 
Tungsten, arc lamps with incn'asl'd 

surface brilliance, ;iU3A.; atomic 
he:1t at incarnh·sct•nt tl'mp.,., :31..J.1.; 
hiblicgraphy, 502.l.: coeff. of dila
tion. :H3A.; cry,;talstruetnrl'.:~88A.: 
decomposition, 3UU.: ditl"u"i,111 t1f 
ca,rbon and, in solid stah', :~~l8A.: 

diffusion of iron and, in solid state, 
338A.; diffusion of molybdenum and, 
in solid state, 338.1.; dra\Yn wire, 
simple rigidity at incande;;;cent temps., 
:31,)A.; emission of positiw ions from 
hot, 3JGA.; equilibria of, and its 
oxides with hydrog<·n and water 
vapour, :H6A.; estinution, 4:23.L; 
filaml'nt (hot), kinetic energy of 
ekctrnus emitted from, :n6A.; fila
ment lamps, relative performance 
under test upon a.c. and d.c. circuits, 
;)U2A.; filaments, hafnium oxide in, 
:H5A. ; fihtments, m:mufacture for 
incandescent lamps, 502.-1.; heat of 
oxidation, 336.A. ; mineral statistics 
(19:21-1!)23), pamphlet, 58Ll.; pow
der, technical investign,tion, 315A.; 
recrystallization of annealed filaments, 
effect of impurities, 392A. ; scpara
t ion from solutions of its salts, 4 77 A. ; 
sPparation from tin, ra pi cl electrolytic, 
4:35A. ; single crystals, deformation 
under tensile stress, 314A.; single 
crystals, strength, 314.A.; soft X
ra,ys from, 336.A.; spectrum, spark 
(in extreme ultra-violet), <106.A. ; 
spectrum, spark (in Schumann region), 
4U6A.; technology, 502A.; thermi
onic vakes with dull-emitting fila
ments, 503A. ; use in steels, 340A. ; 
wires, electrically exploded in high 
Yacuum, 335A.; working, 519A.; 
world's prncluction, 502A. 

Tungstic acid, separation of molybdic 
acid, 434.-4. 

Turbine blades, corrosion, 372A.; 
erosion, :312A.; fatigue failure, 
445-t. 

Turning of nwtals, book, ;JS~LL 
Turning tools, work of, 523.·l. 
Turnings, American ehip crusher, 

:l33A. ; briqm~tt.ing machine, 533A. 
Tntenag. book, 577-1. 
T"·in form<ttion in iron, 38L1. 

l "LTHA- FILTIL\.TIO=', n ppa rat ns for, .i:r; A. 
l'ltra-Yiolet, book, J~uA. 
l"ltrn-viokt rC'fketing }W\H'l' of snme 

ml'tals and sulphidl's, 334--L 
1..· ni tcd St ates of Amt'riea. dl'erease in 

foundries, 5~6.1.; ckctro-rnl'tallurgy 
and eleetro-chemistn-in ""est. -±6~A.; 
mag1wsinm industry·, 498.-l .. 

l"ra11ium, at\1mic \H'ight. 316.1.: e:-ti
m 1tion. 423A.; nwtallmg~-. 3Ju.!.; 
minl'ral ,-tatjsties (1921-1923), pam
phlet, ,i8Ll.; prudnetion, 5ULL; 
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relation to actinium, 33.)A. ; sources, 
316A., 501A.; technology, 50LL; 
use in steels, 340A. ; uses, 50LL 

eranium-iron alloys, action of water, 
363A.; compounds, 363A.; m.p., 
363.4.; microstructure, 363.1. 

YALESCY, deetrnnic tlwnry, 3()2.-1.; 
magnetic theory, 3\.J3A. 

Yanadium, crystal structure, 388.J.; 
estimation, 423A. ; estimation, iodo
metric, 430A.; estimation in presence 
of chromium and iron, potentiomctric, 
4-:~0A.; estimation in presence of iron, 
430A.; mineral statistics (1921-
1923), pamphlet, 58-!A.; production, 
501A. ; sources, 501A. ; spectrum, 
electric furnace (in ultra-violet}, 
407A.; spectrum, K absorption, 
406A. ; spectrum, L-serics, 4U8A. ; 
spectrum, multiplets, 406-4. ; spec
trum, Zeeman effect, 406A.; kch
nology, 501.J. ; use in steels, 340.J. ; 
uses, 501A. 

Vapour pressure of cmsium, 299.-1. 
Vapour pressure of mercury, 337A. 
Vapour pressure of monatomic elements, 

337A. 
Vapour pressure of rubidium, 299--1. 
Vapour pressure of sodium, 337--1. 
Vapour pressure of tellurium, 313.A. 
Vapour pressure of zinc, 337.-1. 
Varnishes, protective, for Duralumin, 

346A 
Vinegar, corrosion of metals by, 368.-1. 
Volomit, 350.-1. 
Volume changes. See also Expansion. 
Volume changes in aluminium-zinc 

alloys, 3-18.J. 

"\YATER, decomposition by mdallie 
couples at ordinary temp., 3-!Ll. 

Water-pipe materials, 37.3A. 
"\Vave-lengths, standard, lll<.'nsun'ment. 

408.-1.; standard, report of com
mittee of Opt. Soc. _.\mer., 408.J. 

"\Vear testing. ~cc Testing. 
\YC'ar tests on metals, :t~5A. 
\Yeight-mass ratios, :;38.J. 
"\Ycights, international metric sy,,tem. 

569.-1. 
"\Vclding, acetylene generators, im pron' -

nwnb, 518.-1.; nlumino-thermir. 
51L-I.; arc,309-1.; arc. books,58LI., 
58LL (French), 586.-1. (French); ~tr<?, 
theoretical considerations, 5ll9A. ; 
autogcnous, controlled by rndiolcgy, 

45tL-1. ; blowpipes, impron·ments, 
517 A. ; burners, improvements, 
517--1.; chemistry of, 509A.; electric, 
books, 58L-I., 58U. (French), 586A. 
(French), 5\.J:2A. (French}, 593--1.; 
elect. re;;istan('e, 51UA.; elect. re
sistance, tran;;fonners, 517 A.; fluxes. 
;)lL-1.; oxy-acetylenc, 51UA.; oxy
acetylene, cnlcium carbide, 518.~. ; 
oxy-acdylene, improvements in 
plant, ;)10.4. ; oxy-acctylene, in pro
cess equipment field, 51UA.; oxy
acetylene, purification of acetylene, 
518A.; oxygl'n pressure regulators, 
518A.; slag,..,51LL 

Welding machines, 517 A. 
"\Yclding of aluminium, 514A.; auto

genous, 507.A., 508A., 513.-1., 515A.; 
elect., 51:2A. ; flux, 511A. ; fusion, 
513A.; g<ts-, 512A.; spot-, 512A. 

"\Yelding of aluminium by spray process, 
514A. 

"\Vclding of aluminium alloy castings, 
513A. 

\Vclding of brass, flux, 511A. 
Welding of bronze, 516A.; flux, 511A. 
\Velding of bronze bells, autogenous, 

515A. 
"\Yelding of copper, autogenous, 515A.; 

book, 577A. (German). 
"\Yelding of copper fireboxes, 515A. 
Welding of lJuralumin, spot-, 512A. 
Welding of gold bridges and plates in 

dentistrv, 516A. 
Welding ofiron pipe with bronz<.', 516A. 
"\Yclding of lead, autogenous, 5HL-1. 
\Velding of magnesium, autogcnous, 

516A. 
Wellling of mild steel pipes, oxy-accty

kne, 512A. 
"\Yelding of .\Ione] mdal,ekctric,516A.; 

flux, 511A.; oxv-acdylene, 516A., 
51 IA. . • 

\Yclding of nickel, autogenous, 516A. 
\Yelcling of radio apparatus, 512A. 
"\\'clding of sheet-metal parts, arc, 50!LL 
"\Velding of tubes, autogcnous, 51:2A. 
\Yelds, standard tests, 312.-1. 
"\Yhitc metals, srr nl...:o Hearing m·.•tnls, 

&c.; effect of nickel, :~.34A. 
\Yi<.'ckmann-Frnnz l<rn·, :t?9.L 330A. 
"\\'irc(s), current capacity, 480A.: elec

trically <.'xplockd, in high yacuum, 
33.3A.; eledrieallyhcafrd,stationnry 
wnn•s in, 335.1.; nrnntle, coeff. of 
('Xpan,..ion, 480.-1.; rulling. ;i:2LI.; 
straightening dt'Yi('l', ;):22.~.; trolky-, 
m rnufacture .. )~ 1.-1. 

\\'ire dot h,_\.S.T.~I. tent a ti ye standards, 
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for use against insects, J8LL; manu
facture and uses, 481A. 

Wire-flattening mill, improved, 522A. ; 
rolls, 521A. 

Wood distillation, corrosion of plant, 
370A. 

Wood pulp plant, corrosion, 370A. 
\Vood's allov, use as seal in vacuum 

apparatus~ 490A. 
Worked metals, crystal structure, 387 A. ; 

structure, 380A. 
Work-hardening, 321A.; influence of 

alloying additions and alterations in 
temp., 365A.; Tammann theory, 
expansion, 448A. 

Work-hardening and tensile strength, 
448A. 

X-RAY crystal analysis. See Crystal 
structure. 

X-ray protective materials, 456A. 
X-ray spectrum. See Spectrum. 
X-rays, books, 577A., 578A. (German), 

579A. (French), 587 A. (French) ; re
flection, intensity, 394A. ; reflection 
by crystals, 393A. ; scattered, "J" 
transformation of, 335A. ; scattered, 
polarization, 409A. ; scattering, 
409A. 

"Y" aluminium alloy, castings, im
proving properties, 238. 

Yttrium, atomic radius, 395A.; atomic 
weight, 316A.; chem. characteristics, 
316A. ; spectrum, arc, 405A. ; spec
trum, spark, 405A. 

Yttrium chloride, analysis, 316A. 

ZEElllAN effect, book, 576A. (German). 
Zeeman effect in spectrum of vanadium, 

406.A. 
Zinc, abrasion, 64; action of trans

former oils, 3HA. ; amalgamated, 
corrosion in acid and alkali solutions, 
374.4.; analysis of crude, 420A.; 
burial caskets, 504.-1.; cathodes, 
hydrogenin,J74A.; "cementa.tion"of 
C')pper and, 341.-1.; coatings, 375.-1.; 
coatings, analysis, 378.-1.; coatings, 
Preece test, 379.-1. ; corrosion, 367 A., 
37LL; corrosion of water conduits, 
372.-1.; crystal structure, 388.4.; 
deposition, see also Galvanizing, 
Gakannealing, &c. ; deposition, 
37 5A. ; deposition from solutions of 
its iodide in pyridine, electrolytic, 

473.-1.; deteetion, micro-, 420A.; 
dissolution in lead acetate solution, 
influence of agar, 21 ; dust fires, tests 
of hand extinguishers, 571.A. ; effect 
on elect. resistivity of copper, 91; 
elect. conductivity, 331A. ; electrode 
potential, effect of changing hydrogen 
ion concentration, 466.A.; electro
lytic production, 47LL; electro
thermic production, 471A.; estima
tion, electrolytic, 431A. ; estimation, 
micro-, 429.A. ; estimation, volu
metric, 431A. ; estimation in alumi
nium, 431A. ; estimation in brass, 
431A.; estimation in materials con
taining large amounts of carbon, 
432.A. ; estimation of antimony and, 
in ingots, 43L4. ; expansion at low 
temps., 337A.; hardness, effect of 
temp., 324A. ; heat of oxidation, 
336.A. ; isotopes, 399A. ; losses in 
brass melting and their recovery, 
536A.; molecular weight, variation 
with temp., 317A.; production, 
503A.; properties, 503A.; rate of 
dissolution in solutions of lead, nickel, 
and copper salts, influence of emul
soids, 19 (Paper); reaction with 
mercuric cyanide in liquid ammonia, 
342A. ; reduction from its salts by 
sodium, 3HA. ; refining, electrolytic, 
472A.; separation from cadmium, 
435A. ; separation from cadmium 
by means of hydrogen sulphide, 
432A.; separation from iron and 
aluminium, 436A.; separation from 
nickel, co halt, and manganese,434A.; 
separation from nickel with hydrogen 
sulphide, 436A. ; sheet, tests on, 
317 A. ; sheet, use in building con
struction, 503A. ; soldering of die
castings, 509A. ; soldering of wires, 
.SOSA. ; solution in hydrochloric acid, 
heat, 317 A. ; specific heat, 336A. ; 
specific heat at high temps., 305A.; 
spectrum, constricted arc, 410A. ; 
spectrum, pole effects and pressure 
shifts, 407 A. ; thermal conductivity, 
330A., 331A.; titration, 431.A.; use 
by primitiYe man,Ji8A.; uses, 503A.; 
Ya pour, oxidation by carbon dioxide, 
317A.; Yapour pressure, 337.A.; 
water conduits, corrosion, 372A.; 
work necessary to detach positive 
ions, 396A.; world's consumption, 
504.A. 

Zinc alloys, crystal structure, 388A. 
Zinc-aluminium alloys, action of acids, 

347.1.; action of alkalies, 347.A.; 
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action of common salt solution, 34 7 A.; 
ageing, 364A.; brittleness, 347A.; 
cavities, 347.4.; corrosion, 347A.; 
elongation-temp. curws, 84; equili
brium diagram, 73 (Paper), 347A.; 
expansion, 295A.; microstructure, 
87; perishability, 34 7 A. ; properties, 
364A.; resistance-temp. curves, 79, 
80; shrinkage, 347.4.; volume 
changes, 348.4. 

Zinc-copper alloys, 8ee aloo Brasses; 
a phase boundary, 213 (Paper); 
constitution, 352.4. ; density, 352A. ; 
deposition from potassium cyanide 
solutions, electrolytic, 475A. 

Zinc-copper-nickel alloys, use in chem. 
apparatus, 478A. 

Zinc-copper-tin alloys, constitution, 
352.4. 

Zinc-gold alloys, constitution, 355A. 
Zinc-magnesium alloys, properties, 

364A. 
Zincing of iron, book, 576A. (German). 
Zirconia. See Refractory materials. 
Zirconium, atomic w~ight, 317A.; 

crystal structure, 388A.; detection, 
micro-, 421A.; estimation, 423A. ; 
sources, 502A. ; technical develop
ments, 502A. ; use in steels, 340A. ; 
uses, possible, 504A. 
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use in finishing of metals, 525A. ; 
" bugs" increase profits in plating 
practice, 474A. 

Bartleet, A. C. See Thompson, M. 
Bartleet, Russell S. Photo-electric 

sensitivity of metals at low temps., 
332A. 

Bartsch, A. Rapid analysis of bearing 
metals, 418A. 

Bassett, Henry. Book: "The Theory 
of Quantitative Analysis and its 
Practical Application," 576A. 

Bassett, W. H. Researches affecting 
Cu and brass, 354A. 

Bassett, William Hastings, jun. Elected 
member, 15. 

Bastian, H. S. Generating power from 
waste, 55LL 

Basu, Nalinaksha. Elected member, 
15. 

Bates, J'. E. Pattern plates, 531.A. 
Bauer, 0., and W. Heidenhain. Be

haviour of Al-Zn alloys, 34 7 A. ; 
constancy of volume of Al--Zn alloys, 
348.-1. ; impact strength of Al-Zn 
allovs, 348.-1. 

Bauer: 0., and O. Yollenbruck. Hard
ness of Cu-Sn alloys, 351.-1. 

Ba uriedel, F. E 'tima tion of S in 
lignite, 5;'56.-1. 

Baxter, Gregory Paul. 30th Annual 
Report of Commitke on Atomic 
\\'eights. Defrrminations published 
during 1923, 329.-1. 

Baxter, ·Gregory Paul, and ::\Icrrill 
James Dorcas. Comparison of 
atomic wt. of terrestrial and nwk
oric Co. Y.-~.\nalysis of cobaltous 
chloride, 30L-L 

Bayen, --. Spark spectra of W and 
Hg in extreme ultra-violet, 406.-1. 

Bechert, K., and L. A. Sommer. 
~trncturl' of spC'ctrum of \» 406A. 

Bechhold, H., and L. Uutlohn. Ap
p<tmtus for nl tra.-tiltmtion, 431 A. 
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Beckenkamp, J. ) .. tornic arrangPment 
and ckavagP, 303.4. 

Becker, A. E!Petron Pmi:-;sion bv a-
niys, 3!)7 A. · 

Becker, E., and H. Hilberg. Passivity 
of metals. 466.-1. 

Becker, Karl, and Fritz Ebert. Book: 
" .:\ktallrontgenrohen," 576.-1. 

Beckett, Clarence A. Definitions of 
hardnPss, 4;)0.-1. 

Beckmann, H. Lor<'nz theory regard
ing flow cun-es of solid bodies, 323.-1. 

Becquerel, J. Rook: "'La radio-
activite et les transformations des 
elrnwnts," 576.-1. 

Beebe, Ralph Alonzo, and Hugh Scott 
Taylor. Rapid method for deter
mination of heats of adsorption and 
some values for H on Ni and Cu, 
308A. 

Beer, W. E. See l\Ielsom, S. \V. 
Beet, Frederick. ElectPd member, 2M). 
Behrens, W. U., and C. Drucker. New 

method for determining sp. heat of 
metals, 336A. 

Beilby, (Sir) George. Fuel problems of 
the future, 551A. ; obituary notice, 
;367A. 

Belaiew, N. T. Discussion on " A 
:Method of Improving the Properties 
of Aluminium Alloy Castings," 241 ; 
discussion on " The Effect of Grain
.Size upon Hardness and Annealing 
Temperature," 139. 

Bell, F. H. Cores play prominent 
part in moulding turbine, ;)30.-1. 

Bell, Herbert. CuH molecule and its 
band spectrum, 401.-1. 

Bell, J. M. See Yenable, F. P. 
Benedetti-Pichler, A. Quant. micro

chem. separations. l1se of '" filtPr 
rods,'' 415.-1. 

Benedicks, Carl, and Yilhehn Christian
sen. Invcstigittions on HPrbert pen
dulum hardness tester. 4;)..LL 

Benedicks, Carl, D. \Y. Berlin. and U. 
Phragmen. .:\kthod for determinn.
tion of sp. gr. of liquid Fe and other 
metals of high m.p., 338A. 

Benedicks, Carl, K. <_;.Lund. and \Y. H. 
Dearden. Some fundamental factors 
for obtaining sharp thermal curn's, 
:~8-L-I. 

Bengough, G. D. Disru.,:<io11 011 • • 1-\ur
fn.ce • .\brasion as n. Pokntial Cause 
of Localized Corrosion,"' 44 ; see 
l'. R. Enms. 

Bennewitz, K., and P. Ci:ntlwr. Cnn
clition of H di;;solnd in l't. 310.-1. 

YOL. :.\:.\.\llf. 

Benson, Henry Kreitzer, Thomas Gor
don Thomson, and George Samuel 
\Yilson. Produ<·Pr-gas from hoggPd 
mill '\'aste, ;)3 L-1. 

Berg, Hans. Book : ·' Aluminium und 
Aluminium-Legierungrn,'' 576.-1. 

Bergstrom, F. W. Reaction between 
mercuric cvanide and certain metals 
in liquid a'lnmonia, 342.-1. 

Berlin, D. W. Coeff. of dilatation of 
W, 3LiA.; see Bencdicks, C. 

Berlin, D. W., and .J. Harden. Re
fra.ctories for high tEmps., Pspecially 
for elect. furnaces, 5;)8.-1. 

Berliner, Arnold. Book : '' Lehrbueh 
der Physik in clt'men tarer Darstel
lung," 576.-1. 

Bernewitz, M. W. von. Gold and 
silver, 49iA. 

Berthelot, Ch. Third Congress of In
dustrial Chemistry, 568A. 

Berthold, H., and R. Glocker. Photo
graphic and ionometric measurP
mcnts of intensity of Rontgen rays 
of different wave-lengths, 409A. 

Berthoud, Alfred. Book: " The Sew 
Theories of Matter and the Atom," 
576A. 

Bertiaux, L. Apparatus with rotating 
anode for rapid electro-analysis, 
416A. ; estimation of l\1n in metal
lurgical products, 427 A . 

Beyne, Edgar. Determination of Zn 
by titration, 431.A. 

Biltz, Wilhelm, and Walter Holver
scheit. Systematic study of rela
tionships. XXX.-HPats of forma
tion of intcrmetallic compounds. 
YI.-Sn alloys, 362A. 

Bingham, Eugene C. Cutting fluids, 
;i24A. 

Binney, R. L., and .N. I. Terbille. Com
plex centrifugal castings, 538A. ; 
ddccts in cast bronze, 541 A. 

Birnbaum, Walter. Optical investiga
tion of tlw stak of stress in machine 
pa.rts with sharp and rounded edges, 
444.-1. 

Bishop, W. W. Book : '· Practical 
Handbook of .:\lodern Library Cata
] ognin11.,. Si !U. 

Bissell, A. G. Cutting cast Fe and 
Cu alloys by dcPt. arc proces;;. 
538.-1. 

Blankenstein, Friedr. ~t'e Scheel. Karl. 
Bliss, Andrew Richard. Bonk : · · A 

Laboratory .:\Ianual of Qualita.tiYe 
Chf'rnical Analvsis." 5i6.-l. 

Bloch, Eugene. · Recf'n t progress m 
2X 
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:-qw:·trll,.;('(>p~- of extr<'mC 11\tra-vi11ld, 
-U2A.; sec BloC"h. Leon. 

Bloch, Leon, andE. Bloch. Spark spectra 
of\\' in Schumann rPgion, -!06.-1. 

Bloomfield, J. J. See Katz, S. H. 
Blu n, W. '' Electrolvtcs " and '' iono

/.(ms," -!67A.; sec Thomas, C. T. 
Boden, --. Sec Rcboul, G. 
Bodin, V. Classification of refntctorv 

products, 557A. • 
Bodycombe, Emrys Llewelyn. Elected 

student membC'r, 16. 
Boer, J. H. de. Colour reaction for Zr 

and F, 421A. 
Bogitch, B. Interesting properties of 

refractories, fi;)/ A. ; sulphurizing and 
dcsulphurizing of metals by basic 
slags and fluxes, 342A. ; sulphuriza
tion and dcsulphurization of metals 
by scorire or basic slags, 3-!2A. 

Bogue, R. H. Book : '' The Theory 
and Application of Colloidal Be
haviour," 577 A. 

Bohenblust, J. P. See Stager, H. 
Bohr, Niels. Book : '' The Theory of 

Spectra and Atomic Constitution," 
f>77A. 

Bolin, Ivan. Position of the elements 
in the periodic table according to 
Bohr, 568A. 

Bolton, E. A. Paper on " The Re
moval of Red Stains from Brass," 1-!3. 
-Discussion: \\'.H.J. Yernon, };)!) ; 
H. W. Brownsdon, 159; A. J. G. 
Smout, 160; U. B. Brook, 160; T. 
Turner, 161.-Replies to Discussion, 
162, l6-1.-Correspo11de11ce: J. H. 
Watson. 16-!.-Heply to Correspond
ence, 165. 

Bonardi, J. P. f'(•e ~IonrC', R. B. 
Bond. P. W. Set• Cl<'w .. \.. H. \\'. 
Bongard, G. R. Se<' .:\rdagh, E.(;, I~. 
Bonney, Samuel Robert. Sec Field, 

1-\amnel. 
Bonnin, Alfred. Book : '' Tutcnag and 

Paktnng." •:i'i'i.-1. ~ 
Booth, William Newton. Recovery of 

wastt• heat from funrn.ce~. 5-!-!A.' 
Booze, M. C., and F. C. Flint. ChPck<'r 

bri<'k for n',.;isting alkaline sla!!s. 
5!i.i. I. , ~ 

Borchert, W. .\.mw~iling of Al, 5U;i.l.; 
see 1Whrig. H. 

Borelius, G., :tntl C. H. J('hans,,;en. 
Expansion nwasurC'!lll'll ts at low 
temps. obtai1wd "'ith a double mirror 
diln.tometer, 3:~7. l. 

Born, Max. Book : · · \'ork,,;ungen iilwr 
Atommeehanik." ;i/'i.~. ~ 

Borresen, Johs. E. Elcctccl nwrnlwr, 
};), 

Bosanquet, C. H., and T. C. Keel(»"· 
Search for missing <'knwnt Xo. -!3, 
569.-1. 

Bothe, A. Book : '' Das Kupfor
schwcissverfahren insbesondere lJl'i 
Lokomotiv-Feuerbiichsen," 5/'i A. 

Bothe, W. Polarization of scattered 
Rontgen rays, 409.-1. 

Bottger, Wilhelm. Book : '' Qualita
tive Analne und ihrc wissenschaft
liche Begi"iindun.g," ;)'i/ .-1. 

Boumann, N. Electrochemical be
haviour of Cr, 3UOA. 

Boutte, A. Repair of Cu firebox plates 
for locomotives, 515A. 

Bovie, W. T., and C. E. Barr. Auto
matic focusing device for photo
micrography with ultra-violet light 
or light of any wtwe-length, 386A. 

Bowen, W. Pyrometer design and 
description of new' radiation pyro
meter, 460A. 

Boyce, Joseph C. Soft X-ravs from 
heavy elements, Ta to Au, 336A. 

Boyd, M. Edward. f;cc Anderson, 
Robert J. 

Bradley, A. J. Crvstal structure of 
metallic As, 391.4.; crystal struc
tures of rhombohcdral forms of Se 
and Te. 391A. 

Bragg, (Sir) W. H., and "\V. L. Bragg. 
Rook : "X-Rays and Crystal Struc
ture," 57i A. 

Bragg, W. L. See Bragg, flir "\Y. H. 
Brame, J. S.S. Book: " Fuel: Solid, 

Liquid, (tnd Gas(•ous," 577 A. 
Bramley, Arthur. Elf'ctronic conduc

tion in nwhils, 397 A. 
Brasch, Hans. Rook : ·' Kalkulations

Cruncllagen fiir .'.\ll'tallwarenfabri
ken," 577.~. 

Bratton, W. Norman. MolybdPnum, 
499.-1. 

Brau, Fritz. See \\"i'ist. Fritz. 
Bray, William W. Sec Congdon, 

Leon A. 
Bredemeier, H. See Tn.mnrnnn. G. 
Brennen, Herbert. C'hem. ::;tudies on 

isotopC's of Pb. -!UUA. 
Breuil, P. Cupping test fur thin sheets, 

-!-!3A. 
Bridgman, P. W. Properties of alkali 

metals und 0 r pres~ure, 318A. 
Briggs, Henry. Ex1wriments with col

loidn.l oil (Bituloid) as nwdium for 
laving coal-dust .. 5;i:L-I. 

Brinell,~ J. A. Power of Fe, ::<h'el, 
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and otlwr makriab to n·,.;j,.;t "">"<ll', 
:~25A. 

Brinton, Paul H. M.-P. ~<·e ~toppel. 
Arthur E. 

Brinton, Paul H. M.-P., and H. Armin 
Pagel. Quant. determination of Pr, 
428A. 

Brinton, Paul H. M.-P., and Arthur E. 
Stoppel. Ignition of precipitaks. 
II.-Conversion of molybdC'num sul
phide to oxide, and ·volatility of 
molybdenum trioxide, 427 A. 

Brislee, F. J. :'.\IodC'm mdallurgical 
investigation, 569A. 

Britton, Hubert T. S. Estimation of 
Cr, 423A. 

Brizon, A. See Portevin, A. 
Brodar, Aribert. See Kremann, Robert. 
Broglie, Louis de, and A. Dauvillier. 

Semi-optical lines in X-ray spectra, 
409A. 

Brook, G. B. Correspo11de11re on " A 
Method of Improving the Properties 
of Aluminium Alloy Castings," 246; 
discttssion on "The Removal of Red 
Stains from Brass," 160. 

Brophy, D. N. Something really new 
in Cu, 492A. 

Brophy, G. R. See Heymanns, Paul. 
Brophy, Thomas d' Arey. Copper's im

portance in domestic commerce, 
491A. 

Brotherton, Manfred. Emission of 
electrons under influence of chem. 
action, 3(i(iA. 

Broughton, Percy. Elected student 
member, 256. 

Brown, Harry. Obituary notice, 279. 
Brown, Hugh A., and Ch~rles T. Knipp. 

Alkali vapour detector tubes. 481.A. 
Brown, John William. Elected mem

ber, 255. 
Brown, M. M. Re-babbitting bearings, 

485A. 
Brown, R. P. Pyrometry-past and 

present. J;)7A. 
Brown, W. B. ~ee Harper, D. R. 
Browning, Philip Embury. See Gooch, 

Frank Austin. 
Brownsdon, H. W. nisr11s8ion on 

.. The Effect of t:rain-~ize upon 
Hardness and AnnC"aling TC'm1wrn
turC'," 1:38: disc118sio11 on ·· Thl· 
RC'mtn·al of Red Stains from Brass.·· 
159. 

Brozyna, Karl. Eleckd nlC'mber. 16. 
Bruhns, G. 8nbstitufrs for tripod 

stand,.;. 4:~:•:.i. 
Bruins. E. R. ~t't' ( '11lwn. Em,.;t. 

Brummer, E., and :-;t. '""n Na nl\"
~za b6. ~\nndie purificatin1 of Hg. 
4 lifU. 

Brunt, G. A. van. PossiLle impron·
io ments in Lea ring SC'rvice, 483A. 
Brush, C. F. \YC'ight mass ratios: new 

gravitational experiments, 338.A. 
Buchan, Cyril Walter. Ekctrd student 

member, 16. 
Buchner, Georg. Book : '' Elektro

Jytische l\Ietall - Abscheidungen," 
578A.; see Stf>inach, Hubert. 

Bucky, G. Book : " Die Rontgen
strahlen und ihre Anwendung," 
578A. 

Budgen, Norman Frederick. Book: 
"Cadmium," 578A.; elected mem
ber, 255; estimation of Cd in Al 
alloys, 423A. ; influence of Cd upon 
mech. properties of Al, 345A. 

Buell, R. N. What pulverized brown 
coal means to Yictoria, 553A. 

Buess, Georges Emile. Ekcfrd mem
ber, 16. 

Bunting, D. Paper on '' The Influence 
of Lead and Tin on the Brittle 
Ranges of Brass," 91.-Di"sc11ssfon: 
J. A. Jones, 106; T. Turner, 107.
Reply to Discussi'on, 107. 

Burger, H. C. See Ornstein, I~. S. 
Burlingame, Harold L. Reducing screw 

machine product costs by substi
tuting brass for steel, 494A. 

Burns, Keivin. l\Ieasuremcnt of stand
ard wave-lC'ngths, 408A. 

Burns, Robert Martin. Elected mem
bC'r, 255. 

Butler, J. A. V. Hctnogeneous equi
libria. Il.-Kinetic interpretation 
of Nernst theory of electromotin 
force, 463A. ; heterogeneous equi
libria. III.-Kinetic theory of re
versible oxidation potC'ntial; at inert 
dC'ctrodes. 4G3A. ; relation between 
mC'tal contact potentials and the 
Peltier d'fC'ct. 3.28A. 

Butzler, Edward W. ~ee Hersey, 
:'.\layo D. 

Cabrera, B. Paramagnetism aml struc
ture of a tom. 397 ~~. 

Cain, T. B. L. Blackening of _,\g shed 
anodes, 474.4. ~ ~ 

Calbeck, John Henry. ElectC'd member, 
15. 

Calcott, W. S., and J. C. "'hetzcl. 
Ln horn. t ory t•111Tu~ion tC'sts, :WI .J. 
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Caldwell. Lyle. ~t·c Calnrt. Robert. 
Caldwell, Otis William. an(l \Yillia,m 

Lewis Eikenb<TI"(. B()ok: ··Ek
ments of General' ~(,if'll<'<·."' .)7~A. 

Caldwell, William. Book : .. ElenH'n
tary QualitatiYc and \"olunwtric 
Analysis," 5i8A. 

Callendar, Leslie Hugh. Elceted mem
lwr. rn. 

Calthrop, J. E. R •Liti()n lwtwecn 
refra,ctivities an<l siz<,s of at1J1ns uf 
certt1in elements, :1!).).-J. 

Calvert, Robert, and Lvl<' C':tlchn•ll. 
Loss of heat from fi1nrncc w.1lls, 
;J-!-1.-l. 

Cammen, Leon. Centrifuga.l casting, 
538.-1. 

Campbell, A. N. Eiectrolytic forma.
tion of alloys and amalgams of }ln, 
469.-1. ; sec Alhna.nd, A. ,J. 

Campbell, Donald Fraser. Elected 
member, 16. 

Campbell, E. D. Rrinell machine at
tachment for use with sm~1ll s1wci
mens, 453A. 

Campbell, William. Elected member, 
L). 

Campredon, L. Book:" Cuidc pra.tiquc 
du Chimiste, M<•tt11lurgistc et cb 
l'Essayeur," 5i8A. 

Candy, A. M. Cutting metals with 
elect. arc, 524A. 

Canter, Ruben C. See Congdon, Lenn 
A. 

Capillon, Edward A. Sec Kem, Edward 
F. 

Caracristi, V. Z. Ford to burn coal 
twice at \Valken-illc Plant, ,);)~.-L 

Carl, Rudolf. Electrol~·tic deposition 
of Cu-Zn allo~-s from pntassium 
cyanide solutions. 4i;IA. 

Carlsson, Fredr. See Sieurin, E. 
Carman, A. G. E.piipment for nrnking 

die-castings, 5:~8.-!. ; metals used in 
die-castings. 481.-L 

Carosio, Giovanni. Elected m<'mber, 
15. 

Caroenter, H. C. H., ancl (}liss} C. F. 
Elam. Di,;tnrtinn of singk-ny,;tal 
t<>st-pie<'<'s ()f AL :rnoA. L • 

Carr, James John William. Ouitwiry 
nutic<'. 27!l. 

Carrier, c. F. Rebti(ln,.; of thPl'lll<tl 
quality tu YahH· of fnd g<ises. ;),)0.-!. 

Carson, H. Y. \\'clding i]'()n pipe with 
bronze, ;'516.--l. 

Cartland, J. J)i,..,rn.,,..,io11 011 ·• .\ }f Pthod 
of Impro,·ing the Pro1wrtiP,; of .\lu
rninium },lloy Casting,;, .. 2-! 1. 

Cartledge, G. H. Book: "Inorganic 
Ph~·si('a[ Chemistr~· .. , .)78.-1. 

Catalan, M. A. Structuro of Fe 
spectrnm, -!02.--l. 

Cervera y de Castro, Jose Ma. Elected 
member, L). 

Cha, Chien. Incident and emergent 
Yeloeities of eleetrons emitted from 
thin Pt films, :~JOA. 

Chadwick, J. :-\pc R1_1therford, (Sir) E. 
Chaffey, Leslie George. Elected student 

mc·mbcr, 2;)(). 

Chapman, D. L., J. E. Ramsbottom, 
and C. G. Trotman. Union of 0 and 
Hin presence of Ag and Au, 312A. 

Chapman, L. W. Electrometallurgy 
and clectrochemistry in the West 
(of U.S.A.}, 462A. 

Chappuis, James, and Hubert Desprez. 
Electrolysis by stray currents, 369A. 

Charlton, A. M. Foundries on men-of
war, 527 A. ; ma.king castings at sea, 
;'327A. 

Charrio'J, Andre. Electrolytic purifi
cation of precipitates, 467 A. 

Chase, Frederick S. Elected member, 
u. 

Chen, Ta Hsien. Ree Congdon, Leon A. 
Chenault, R. L. I-lee Ruark, Arthur E. 
Chesney, C. C. Foundry costs, 528A. 
Chevenard, Pierre. Application of 

special alloys to pyrometry, 460A. ; 
hook : '' Methodes de Recherche et 
de Contri'ile dans la Metallurgic da 
Precision," ;)i9.~. 

Child, Allen P. Elect. brass furnace, 
;)-!SA. 

Child, Frank Gladwyn. Elected mem
ber, 2;>5. 

Choul, M. Effect of annPaling on 
superfil'ial appearance of brass, 383.A. 

Christiana-Kronwald, A. See Feigl, F. 
Christiansen, Vilhelm. See Benedicks, 

Carl. 
Cioffi, P. P. )fagnetic measurements 

on nm tPritils of high initial permea
bili tv, 32HA. 

Cioffi, P. P., and L. ~- Ta,·lor. }lethod 
of maintaining small ~ibjects at any 
tc>mp. betwen1 - 180° mid 20° C., 
503.-1. 

Cipperly, E. J. Completely electrified 
fuundn-. ;>:?8.l. 

Clark, Cyril B. Set uf tools for bt•nding 
tu bes. 3:?3A. 

Clark, George L., and WiIIiam Duane. 
Seconcfary and tertiary X-rays from 
Ce, :rn4A. 

Clark, George L., \\.illiam Duane, and 
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\Y. W. 8tifler. 1-ieconclary and ter
tiary rays from chem. elements of 
small atomic number clue to primary 
X-rays from a )lo target, 336A. 

Clarke, F. W. Evolution and dis
integration of matter, 568A. 

Classen, Alexander. Book: " Quanti
tative Analyse," tii!U. 

Classen, A., and U. Stra.uch. Atomic 
wt. of Bi, 298A. 

Claus, Willi. Electrometric ana.Iysis, 
415A. 

Clennell, J. E. Separation of Zn and 
Cd in analysis, 435.A. ; vol. estima
tion of Cd, 423A. 

Cleve, A. H. W. Improvement in 
electrolytic Ag rpfining, 4ilA. 

Cleve, A. H. W., and P. W. Bernd. 
Refining Au bullion with chlorine at 
Ottawa mint, 4iOA. 

Clevenger, Galen H. Tc and Sc, the 
useless elements, 313.4. 

Cobb, John W. 8ee Houldsworth, 
H. S. 

Cobb, John W., and H. S. Houldsworth. 
Properties of clay-sillimanite mix
tures, 564A. 

Coblentz, W. W. Corrosion of polished 
metal surfaces by ultra-violet radia
tion, 369A. 

Coblentz, W. W., and C. W. Hughes. 
Ultra-violet reflecting power of some 
metals and sulphides, 334A., 5i9A. 

Cohen, Ernst, and E. R. Bruins. Con
nection between rate of diffusion, 
viscosity, and external pressure, 
338A. 

Cohen, H. Upwa.rd pressure of cores 
and copes, 52fU. 

Coker, E. G. Photo-elasticity, 446.A. 
Cole, Frank H. Elected mPmbp,r, 2•>3. 
Collier, John Frederick. Elected mem-

ber, 16. 
Collins, E. F. Intrinsic value of heat 

sourr,cs r. the tluf'.tuating economic 
value of the B.th.u .. 549A. 

Collins, Hawksworth. Strncture of 1-ib. 
398,-1. ; structure of As. 308.·L : 
structure of Bi. 398.A. ; strur,ture of 
Ca, 398A. ; structure of Cr, 3fl8A. ; 
structure of Co. 398A. ; structure 
of Cu. 399A.; structure of Ag. :~flHA. 

Coltman. R. W. I>ctcrmi1rntion of )Jn. 
II.~.'.\Ianganous oxalate as a primn.r,,
shln<ln.rd, 42li.-I. : st't' Cunnin!.!ham. 
T. H. L 

Colvin, Fred H. Ba.bhitting brns,;t•,.; 
for subwa~- tra.ins. 4~•i..I.; data on 
Al alloys for airplaIH' struetund 

work, 489.-1. ; nc·w metal airplanc· for 
mail sen-icP, 489A. ; Heu • .\1 alloy 
pistons, 523.-4. 

Colwell, D. L. Equipment and mPthods 
of die-casting. ;)38.-1. 

Commentz, Carl. .'.\Ietal spray coatings 
for hot oxidation n'sistance, 3i!LL ; 
protcctfrc coatings for . .\I. 3i.).-f. 

Compton, Arthur H., and Y. H. ""oo. 
Wave-length of l\Io Ka. rays \\·hen 
scattered by light clC'mcnts, 404.l. 

Comstock, G. F. ..\1 and Ti as dcoxi
dizers, 535A. 

Cone, Edwin F. .I\langancse, 408A. 
Congdon, Leon A., and William \Y. 

Bray. Critical studiC's on mC'thods 
of analysis. XL-Se, 420A. 

Congdon, Leon A., and Reuben C. 
Canter. Critical studies on nwthods 
of analvsis. V.-Cd. 418A. 

Congdon,· Leon A., and L. V. Rohner. 
Critical studies on methods of 
analysis. VI.-1\Io, 4 HlA. 

Congdon, Leon A., and Ta Hsien Chen. 
Critical rotudies on methods of 
analysis. VIL-Co, 4HJA. 

Congdon, Leon A., and Dorothy Fitz
gerald. Critical studies on methods 
of analvsis. VIII.-Ba, 4 lSA. 

Congdon, ·Leon A., W. Paul Eddy, jun., 
and Elva 1-:\mith .I\I illigan. Critical 
studies on methods of analysis. 
IX.-Ca, 418A. 

Conley, J. E. 8ce :\loon'. R. B. 
Conrad, K. Sec Pirani . .I\I. 
Constable, F. H. Catalytic activity of 

Cu. Vl.-Explanation of repro
ductibility of the catal~·st. antl 
periodic ('hange in its a.ctiYit~-. to
gether \\ith some <'XJH'rinwnts on 
actiYation of r,atal~·st by alt.rrnatc 
oxidation and redu('tion, 30:L-1. ; 
('atah·tic n.ctiYih- of Cu. \TI.
Effcc0t of pn'ssure 'im rat(' nf dehydro
gcna tion of alcohol:,;, 303A. ; sec 
Palnwr. \r. C:. 

Conte, Paul. EuropPan YiPw <>f sted 
I'. Cu fill' lrnx<'H. 4!1 LI. 

Cooper, Geoffrey Arthur Dyson. Elected 
member. Hi. 

Corden, S .. Gl'neral core-making. 5:WA. 
Corfield, Frank Derek. Elected studmt 

member. lo. 
Corse, W. M. "\dYnntag<' of :Xi a<ltli

t inns to hra:,;s foundry n1ix t llrt's . 
. >:Hi.-1.: Xi in hrn,.;s arnl ~d1ite-mt'tal. 
:~.i4A. : .'.'\i promntt's lh-nsit)· in <'a:-;t 
allnYs. :rno. I. : status pf st'eundary 
111 in .. frrruus meta.I", .J ~Lt. 
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Coster, D. Yalues of lewis 11£ Rontg(·n 
spectra of chem. elements, 409A. ; 
X-ray spectra of hafnium and Tm, 
402A. 

Cotton, M. A. Silnring hy formJ,lclc
h.nle process, 501A. 

Coulson-Smith, C. Fluxo,.; <md slag.;; 
in oxy-acetylenc welding, 41 LL 

Cournot, J. Physics and T.S.F. 
exhibition, JG8A. 

Coutts, John R.H., Ed ward :\I. Crowther, 
Bcnrnrd A. Keen, and Sven Oden. 
Autom:itic and continuous recording 
ha.lance (Oden-Keen balance), 438A. 

Cowper-Coles, Sherard. Electrodeposi
tinn of Cd, 475A. 

Crago, H. R., and J. A. Secde. Closer 
electrode control, ;).15A. 

Craig, Palmer H. Recent expcrimC'nts 
on Hall effect, 328A. 

Craig, William M. /)crew' n10J.ificatinn 
of the .Mohr pinch clamp, 438A. 

Cranston, J. A. Book: "The 8truc
turc of .Matter," 579A. 

Craver, Howard H. Elected member, 
15. 

Creighton, H. Jermain. Book : 
" Princi pies and Applications of 
Electrochemistry," 579A. 

Creutzfeldt, W. H. Book: " Kor
rosionforschung vom Standpunkte 
dcr .i\Ietallkunde," 579A. 

Crober, Andre. Precious metals re
covery in jewellery works, 570A. 

Crow, T. B. Fluxes for soft sol<l.cring, 
50/A. 

Crowe, J. J., and G. L. \Lilker. Oxygen 
purity and cutting efficiency, 524A. 

Crowther, Edward M. :-Ice Coutts, 
John R.H. 

Crowther, James Arnold. Book : 
''Ion,;, Electrons, and Ionizing R<tcli<t
tions," 379A. 

Cuinat, N. Book : " )fanncl de Fer
blanterie. Zinguerie, Cuivicric et 
Tolcrie," 579.A. 

Cunningham, T. R., and R. \\'.Coltman. 
Determination of :\In. I.-Bi,,;mnth
ate method. 42GA. 

Curie, (Mme.) Pierre. Book: " L'ls11-
topic et les Elt.:mcnt,.; i,.;uto1ws," 
579A. 

Cuy, Eustace J. Ekct. <'<inducti,·it,· 
of meta.Ilic solid ,;uluti1111,;, ~0.).1. · 

Czentnerszwer, M. YckH'it ,- of di,,;,;o
lution of )Jg by <wid,.;, :w·,1.1. 

Czerwinski, Johannes. ~('(~ ,frllinl'k. 
Karl. 

Czochralski, J. Elastil'it.\-. J-!7_!. 

Daecke, Herbert. }latlwnrntirnl i-;ta-
tistical investigation of sub-electron, 
396.A. 

Damiens, A. Allotropy, 339A. 
Daniels, R. W. Duralumin and its 

use as a gear m:i. kria.1. 4!1fU. 
Daniels, Samuel. Elected mem lwr. 2;),i. 
Danneel, Heinrich. Book: '' Ekktro-

chcmic uncl ihre physikalisch-
ehemischen Uruncllagcn." 579A. 

Danner, Philip S. Ba and Sr amalgam 
electrodes, 3.)7.A.; preparation of 
very pure B<t and Sr, 297 A. 

Dannmeyer, F. On the "'ork of C. E. 
.Blecker and J. A. Bongers on 
'' )leasurements of Intensity m 
Flame Spectra.'' nnd on work of 
H. B. Dorgclo, '· )leasurements of the 
Intensity of illultiplc 8pectral Lines," 
411A. 

Danse, Launcelot A. Elected member, 
l;). 

Dantzig, Tobias. 1:-leamloss hollow 
metal balls, GULL 

Darrow, Karl K. Book : '' Classified 
List of Published Bibliographies in 
Physics, 1910-1922," 579A. 

Dastouet, P. Industrial application 
of high frequency : elect. furnaces, 
546.-1. 

Dauvillier, A. Book : " La technique 
des rayons X," 579.A. ; see Broglie, 
Louis de. 

Davey, Wheeler P. Application of 
X-ray crystal analysis to metallurgy, 
:38fU. ; periodic law of atomic 
radii, :rn.JA. ; super-conducting state 
of Cu, ~UlA. 

Davies, C. E. Cold-rolling compared 
with <l.rawing, 520A. 

Davis, C. W. Assaying for Pt, 419.A. ; 
methods for rC'coverv of valuable 
metals from jewellers·· waste, 570A. ; 
recovery of Pt, Ir, Pd, Au, and Ag 
from je\'\'ellors' "'aste, 570.A. ; separa
tion of Pel and Pt by means of 
dimethylglyoxime, 434.A. ; see )Ioore, 
B. B. 

Davis, Watson. Book: " The Story 
of Copper," 580A. 

Dawkins, A. E., and P. R. Wc.ldon. 
~olubility of Imel sulphate in dilute 
,;ulphnric acid solutions and its 
bearing on the qnant. separation of 
lea<l. a.s sulphn.tt'. 433A. 

Dawson, Frank. Testing of coal, 55;), I. 
Dawson. W. H. Bnok edited hy: 

.. The Y(•arbook of t.Jw l'niYcrsitics 
uf thl' Empire, Ul2.i," 58UA. 
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de Albertis, Claude. 8ee Albertis, 
Claude de. 

Dean, John S. Babbitting railway 
motors, 542A. 

Dean, R. S., and \Y. E. Hudson. 
Umin-growth in antin10ni<il Pb con
taining 1 % Sb, 383A. 

Dearden, W. H. See Bencdicks, C. ; 
see Thompson, F. C. 

de Boer, J. H. See Boer, J. H. de. 
de Broglie, Louis. See Broglie, Louis 

de. 
de Fleury, R. See Fleury, R. de. 
de Forest, A. V. 8ce Forest, A. V. de. 
de Gramont, Arnaud. Sec Gramont, 

Arnaud de. 
de Grey, J. Arnoul. See Grey, J. 

Amoul de. 
Dejardin, F. J. A. Pyrometric tests 

of refractory clays, 562A. 
Del Mar, William A. Book : " Electric 

Cables, their Design, Manufacture 
and Use," 580A. 

de Loisy, E. See Loisy, E. de. 
Delport, Vincent. _French foundry 

school, 527 A. 
Demora, (Miss) F. See Pionchon, J. 
Dennison, B. C. Copper-clad steel 

wire advocated, 492A. 
de Rousiers, Paul. Sec Rousiers, Paul 

de. 
Desch, Cecil H. Discussion on '' The 

Density of Rhodium," 111 ; disc1rn
sion on "'l'he Equilibrium Diagram 
of the Aluminium-Zinc System," 90; 
phys. chemistry of slags and fluxes 
in non-ferrom; metal industries, 
535A. ; properties of 60 : 40 brass, 
353A. 

Deslandres, H. Extension to several 
line spectra of a property previously 
recognized for lmnd spectra, 41 LL 

d'Espine, J. 8cc Espine, J. d'. 
Desprez, Hubert. See Chappuis, James. 
Desvignes, E. See Rengadc, E. 
Detulle, Francois. Manufacture of gold 

nibs in :France, 496A. 
Devereau, Stephen Wallace. Elect.eel 

member, 255. 
Devine, Bradford H. Principles of 

metal polishing, 525A. 
Dewrance, (Sir) John. Elected \"ice

President, 14. 
Dews, H. C. 'l\'sting. I.-Brinell 

hardness and nrnchincabilitv, 453A. 
Dickert, C. L. :::;cc A 'Hearn, ·F. :;\l. 
Dickson, T. C. X-raY examination of 

metals at \\'aterto":n c\rsenal, \Yatcr
town, }lass., 455.-L 

Dieke, G. H. Band spectra, 41 L-1. 
Dienes, L. Gravimetric microchemical 

technique, 415A. 
Dietz, Carl ~rederick. Elected mem

ber, 15. 
Dix, Edgar Hutton, jun. Elected 

member. 15. 
Doerner, H. A. Tellurium. 312A. 
Doncieres, Rene. \Y and manufa,cturc 

of incandescent lamp filaments, G02A. 
Donnan, F. G. Influence of J. \\'illard 

Uibbs on science of phys. chemistry, 
567A. 

Donneel, H. Electrolytic production 
of Na from molten sodium chloride, 
471A. 

Donnelly, James Francis. Elected 
member, 15. 

Doolan, J. J., and J. H. Partington. 
\'apour pressure of Te, 313A. 

Doolittle, W. P. Rolling threads on 
thin brass shells, 521A. ; up:;dting 
a hexagon head on a bras:; slwll, 
522A. 

Dorcas, Merill James. Sec Baxter, 
Uregory Paul. 

Dorgelo, H. B. .:\Ieasuremcnts of in
tensity in ultra-violet region of 
speet;um, 412A. 

Dornhecker, --. Points to be con
sidered in selecting electric furnace 
for non-ferrous mct.als, 543A. 

Doughty, Howard Waters. .:\iohr':; 
method for determination of Ag and 
halogens in other than neutral solu
tions, 429.A. 

Doyle, J. A. Selection of fuels for the 
heat- trca tmcn t of metals, 54!lA. 

Drawe, --. E ;timation of l'u '"ith 
thiosulphatc, 42·±.-L 

Drennan, John. Elected HH'mbn, L>. 
Drescher, C. W. Expericrn·cs with 

Akrit, 3:>u.--I.; Stellitc and :-;tt>llitC'
likc alloys. Experience:; "·ith Akrit, 
34!lA. 

Dresden, D. .:\ecdnation on rolling, 
520A. 

Drolet, Joseph Henri Arthur Emile. 
Elected member, 13. 

Druot, H. Circulation of hot gases in 
furnaces, 54-!A. ; muckrn maehim·::; 
for testing metals, 440.--1. 

Drucker, C. :::;ec Behrcn~. \\'. l". 
Drury, C. W. Cobalt, 4~lLl. 
Drysdale, George A. "\l't ion of l'b on 

alloys, 53liA. 
Duane, William. :-;cc Clark, (: ~'orgc L. 
Dubovitz, H. E:;timation of Si in 

ferro-silicon, 428.-1. 
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Duclaux, J. Book: · · Les C1Jlloides," 
58UA. 

Ducloux, E. H. Cse of caesium 
chloride in microehPmis•rv, -!L)A. 

Duff, Ralph Louis. Elected nwmlwr, 
16. 

Dumanois, P. Cse of light alloys for 
in temal corn bust ion engine pistons, 
-189.-1. 

Dumas, A. }lax. load permissible on 
rollers in contact with plane surfaces, 
479A. 

Dunham, Theodore, jun. Sec Richards, 
Theodore W. 

Dunlop, J. P. Incnw:;ing importance 
of non-ferrous scrap, 533A. 

Dupuy, E. L. Prn1Jcrtics of refractoriC's 
under load at high temps., 557 A. 

Dusaugey, --. Use of Al in elect. 
construction, 487 A. 

Duxbury, James Knowles. Elected 
member, 255. 

Duwoos, Andre. Elge chromatic pyro
scopes, 460A. 

Dwyer, Pat. Uast bronze memorial 
figure, 54 IA. 

Eagle, H. Y. Electrodeposition of Cu 
by the Union l\liniere du Haut 
Katanga, 470A. 

Eason, Alec B. Book : '' Where to 
Seek for Scientific Facts," 580A. 

Eastman, E. D., A. M. \Villiams, and 
T. F. Young. Npecific hC'ats of ;\Jg, 
Ca, Zn, Al, mid Ag at high temps., 
305A. ; thermal energy of electrons 
in metals, 335A. 

Ebert, Fritz. Nee B£,< 0 ker, Karl. 
Ecke, A. DctC'rminatinn of Sb, 422..-1. 
Eddy, W. Paul, jun. See Congdon, 

Leon A. 
Edgar, James. :'.\Ioulcl facings, 5:HA.; 

see Shaw, Ben. 
Edgar, James, and B<'n ~haw. ~dting 

and balancing cores, .i2fU .. 
Edwards, David H. f-'re Hougen, 0. :\. 
Edwards, F. C. Ca-;ting bniss plates. 

5-!Ll. 
Edwards, Junius David. Prllpcrtics of 

pure Al. 2!1-L-I. 
Edwards, Junius David, and Rol)('rt !". 

Arrhn. Xew .\1-~i allovs. :Hi.-1. 
Edwards, W. Gordon. Tlwrmll-j unl'

t ions. 4.i\1.-1. 
Eger, Geo. :\pp! irn t ion of l'!Pct 1fri t~· 

in tlH' product.illn of Cu, -170.1. 
Eggert, J., and \r. XnddaC'k. Photo

chemistry of "\g t•om pounds, 56\U. 

Ehrhardt, Udo, and C. Pfll'iderer. Cor
rosion of metals by the phenols of 
low temp. tar, 372A. 

Eichrodt, C. W, Eleetrolytic tank 
house, Chile Exploration C~., Chuqui
eamata, Chile, 470.-1. 

Eikenberry, William Lewis. ~ec Cald
well, Otis William. 

Einstein, A. SuperconduC'tivity of 
metals, 332.-1. 

Elam, (Miss) C. F. Dfrcussion on 
"'The Effect of Cniin-8ize upon 
Hardness and Annealing Tempera
ture," 13n ; see Caqwnter, H. C. H. 

Eldridge, John A. ~pectrum of Hg 
below ionization potC'ntial, 403A. 

Ellerton, Geo., jun. Furnace installa
tion for heating niC'kel, 543A. 

Ellingham, H.J. T., and A. J. Allmand. 
Irreversible electrode phenomena, 
41l-1.-I. 

Ellis, 0. W. Corre8po11dence on "The 
Alpha-PhR-se Boundary in the Copper
.Zinc System," 223; correspondence 
on '' The Density and Constitution 
of the Industrial Brasses," 209; 
intermetallic reactions in a lead-base 
bearing metal, 355A. 

Elmen, G. W. Sec Arnold, H. D. 
Elsner, F. See Sauerwald, F. 
Emmet, W. L. R. Economies of Emmet 

mercury-vapour process, 498A. ; Hg 
vapour procC'ss, 498A. 

Endo, Hikozo. EIC'ckd mem bC'r, 2;)5. 
Engelhard, Charles. Book compiled 

and commcntC'd on by : '' The 
Platinum-Palladium Controversy in 
its Rdation to the Jewellery In
clustn·," 580.-1. 

Engelhardt, V. Practice of clcctrolvtic 
zinc refining, 4 72.-1. • 

Enos, George M. SC'c Anderson, Robert 
J. 

Ephraim, Visvasem Rex. Elected mem
ber, 2;);). 

Erickson. Wm. E., r.11<1 L. A. Kir,;t. 
Tests for grading corrosion-resisting 
allovs. 375A. 

Escarci, . Jean. Rook : · · Les Fourn 
t~kC'triquC's indnstrieb et lrs Fabriea
t ions eleC'trot lwnniq qes," ;i80.-I. 

Espine, J. d'. ~ec Yon1novitdi, D. 
Estep, H. Cole. \rorld outlook for 

.\nwri<"an foundrynwn. ri21i.-I. 
Esteve, J. lktel'tion and l'~tinrntim1 

()f ~mall quantities of Ba. 422.1. 
Etchells, H. Ek<"t. furnace in foundry, 

.i-!7 .I. 
Etheridge, A. T. E:<timdi()n of Cd i11 
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brass, -12:3.-t. ; f'';tinrntinn of Cu and 
~n in Cu-~n alloys, ..J2;).-1. 

Eucken, A., and 0. X eum<inn. \Yiede
mann-Franz law.-I., 329.-1. 

Evans, Ulick R. Colours due to thin 
films on metals. 33-lA. ; corrosion 
caused by products of combustion 
of coal gas, 371.-1. ; influence of 
obstructive films on anodic pro
cesses. 369.-1. ; paper on "Surface 
Abrasion as a Potc-ntial Cause of 
Localized Corrosion," 27.-Dis
cussion: G. D. Bengough, 44; W. 
H. J. Ycrnnn, 4:5.-Replies to Dis
cussion, 46, 47.-Correspondence: 
P. D. l\Ierica, 48.-Reply to Cor
respondence, 48. 

Evans, Ulick R., and G. D. Bcngough. 
" Relation of Corrosion and Erosion," 
253. 

Ewald, P. P. Book : " Kristallc und 
Rontgenstrahlcn," 580A.; intensitim; 
of Rontgen-ray reflection and the 
structural factor, 394A. 

Ewalt, Walter C. Making globe valve 
core-box, 530A. ; patterns made of 
plast<.lr, 531A. 

Eyles, A. Autogenous w'elding of 
sheet Al by oxy-acetylene process, 
513A. 

Fabry, Charles. Monochromatic light, 
its production and use in practical 
optics, 569A. ; spectroscopy in past 
and in future, 408A. 

Fahlmann, Everett G. Sec Anderson, 
Robert J. 

Fahrenwald, F. A. Non-corrodihlegun
barrcls, 480A. 

Fairchild, C. 0., and W. H. Hoover. 
Disappearance of the filament and 
diffraction effects in improved forms 
of optical pyrometer, -160.-1. 

Faith, W. V. See Stansfield, Alfrfd. 
Fajans, K. l\Ielting and heat of 

vaporization of grP.phite. 566A. 
Farren, W. S., and C. I. Tavlor. Heat 

dPveloped during plasti~ exh'nsion 
of metals, 322A. 

Faurholt, Carl. See .\Iatignon. C. 
Feigl, F. Compounds of quadrin1knt 

Xi with dimethylglyoxime and deli
catf' tPst for Xi, 42Lt. ; co-ordination 
studies of airnlvtical hehiwiour of 
lwavy metal suli>hidrs. -117.-1. ; qua!. 
micro-anah·sis.-II., 41-Lt. 

Feigl, F., and A. Christ~ana-Krnnwald. 
l'se of oxaknediuramidoxinw m 

cktcction a11d C\stimation of Ni, 
421A. 

Feigl, F., and F. Pavelka. Dc-tection 
and determination of very small 
quantities of Ca and i\Jg b)' means 
of ammonium ferrocvanide and a 
new nephelometric pn;cess for deter
mining the hardn<'ss of water, 
420.-1. 

Fenwick, F. See Xame, R. G. van. 
Fery, Ch. Non-sulphatable Pb ac

cumulator, 468A. 
Fetchenko-Tchopiwski, Iwan. Elected 

member, 15. 
Feussner, 0. On work of A. Eucken 

and 0. Neumann 1cgarding Wiede
mann-Franz law.-I., 330A. 

Field, Samuel, and :-;amuel Robert 
Bonney. Book : '' The Chemical 
Colouring of l\letals," 581A. 

Fieldner, A. C. Phys. properties and 
combustibility of coke in relation to 
its production and use, 554A. 

Findlay, Alexander. Book: "Chem
istry in the Service of J\Ian," 581A. 

Fink, C. G. Tungsten, 502A. 
Fischer, M. F. Apparatus for deter

mination of magnetic properties of 
short bars, 441A. 

Fischer, P. Ovcrpotmtial of H with 
alloys, 366A. 

Fitzgerald, Dorothy. Sec Congdon, 
Leon A. 

Flaterle, Georges. Autogenous welding 
controlled by radiography, 456A. 

Fleck, Alex. See \Vallacc, 'I homas. 
Fleming, H. H. Sec Shdfa·ld, C. G. 
Fleury, R. de. Patented casting metal, 

538A. ; use of light alloys and ultra
light alloys for internal combustion 
rngines, 489A.. 

Flint, F. C. See Booze, ~I. C. 
Fogh, J. Discovery of .\ l by Oersted 

in 1825, 297A. 
Foix, A. Sec ~Inlier. J. A. 
Folkerts, Hayo. Book: " Die \Yind

fiihrung bPim KmffPrtcrfrischpro
zess," 58LL 

Foote, Paul D. :-;prctroscopy and 
Bohr's theory of atomic structure, 
3!l3A.; see 

0

Harrison, T. R.; sec 
Huark. Arthur E. 

Forest, A. V. de. .\IagnctiP ddermina
tion of elastic ;;ta tP. 44i .-l. 

Forrer, R. ~l'P \Yeiss. J>. 
Forshaw, Arthur. (:as-heated cru('ibk 

and (ffcn furnaPcs, 543A.. 
Forsman. Otto. Beason craeking of 

brass, 3.)Ll. 
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Forster, John Baker. Elected member, 
15. 

Forsythe, W. E. Optical pyrometers, 
45UA. 

Foster, C. E. Practical applications of 
pyrometers to glass works, 439A. 

Foster, William. Book : " A Labora
tory .:\lanual in General Chemistry," 
581A. 

Fowler, R.H. Bohr's atom in relation 
to pro blC'm of covalcncy, 393A. 

Fowler, William H. Books C'dited by: 
" Fowkr's Electrical EnginC'er's 
Pocket Book, 1925," 581A.; 
" Fowler's .l\lechanical Engineer's 
Pocket Book, 1925," 581A. ; 
"Fowler's l\Icchanics' and ::\lachi
nists' Pocket Book, Hl25," 581A. 

Fox, L. C. Babbitting bearing shclh;, 
485A. 

Fraenkel, J. Electrical double layer 
on surface of solid and liquid bodies. 
II.-Surface tension, 337 ~-1. 

Fraenkel, W. Bearing metals, 3i.>:3A. ; 
corrosion of non-ferrous metals, 368A. 

France, James. Elected member, 15. 
Frank, Charles E. \Vire-straightening 

device, 522A. 
F1·ary, Francis C. Electrolytic refining 

of Al, 469A. 
Freeman, J. R., jun. Sec Hanson, D. 
French, Dudley Kimball. Elected 

member, 16. 
French, E. A. H. Prepinatiun of 

coppered glass mirrors, 4!)2A. 
Frerichs, G. Apparatus for exact 

reading of burcttcs, 437A.; measure
ments of intensities of multiplcts, 
412A. 

Freundlich , Herbert. Book : '' The 
Elements of Colloidal Chemistry," 
581A. 

Frey, H., and H. \Vitlter. Iron-con
taining alloys, 355A. 

Friederich, Ernst. Hitherto unkno"'n 
properties of simple compounds, and 
considerations relating to nnicties of 
solid condition, 5GUA. 

Friend, J. Newton, and J. S. Tidmus. 
Paper on "The Influence of Emul
soids upon the Ra.te of Di,;solution 
of Zinc in Solutions of Lead, )\ickd, 
and Copper Salts," 19. 

Friese, J., and E. \VaC'tzmann. Th1'111T 
of resistance t hnmometn, ..t.JS. I. " 

Frimaudeau, S. Book : " La soutlure 
elcctrique a Luc m6talliquL'," ;)SLI. 

Frion, P. lfrating with ptnnlned e11a.l. 
:;,).!_I. 

Frolich, Per K. Amphotcric character 
of gelatine and its bearing on cer
tain electrochemical phenomena, 
473.d. 

Fry, John. }foyes adoption of Treas
urer's report, 13. 

Fukagawa, Kurazo. Elected member, 
16. 

Fukuda, M. 8ee Takamine, T. 
Fulkerson, R. Perry. Yalue of tri

Rodium phospha tc as alkali cleaner, 
477A. 

Fulton, Charles H. Book: "Heat
Treating: its Principks and Appli
cations," 581.d. 

Furness, Rex. Acid and rust proof 
materials for chem. works, 486A. 

Fuss, V. Lautal, 34GA. 

Gadient, St. .:\licro-estinrntion oi l\Ig, 
426A. 

Gale, C. H. Artistic bronzes cast in 
Italian foundry, 542.d. 

Gandy, Sydney Gilchrist. Elected 
member, 255. 

Gant, T. H. Co: its production and 
some of its uses, 491.d. 

Garcin, A. Installation of a Ni plating 
bath for small articles, 476A. 

Gardner, J. Alex. l\Ielting borings and 
turnings, 533.d. 

Gaschler, A. Decomposition of Hg 
atom, 399A. 

Gatinel, A. Al-steel cables for trans
port of electricity, 488A. 

Gaven, John F. Cu roofing, 491A. 
Gawalowski, A. Sub:;titutcs for Pt, 

417.d. 
Gayler, Marie. Discussion on " The 

Alpha Phase Boundary in the Copper
Zinc l::lystern," 222; discussion on 
"The Equilibrium Diagram of the 
Aluminimn-Zinc ~ystem," 89. 

Gaylord, W. H., jun. Refractory 
linini:rs, 562~-I. 

Geiss, W., and J. A. )l. van Licmpt. 
Diffusion in metals in solid state, 
338.d. 

Geller, R. F. Laboratory testing of 
aluminous refractories, 563A. 

Genders, R. See Bailey,(;, L. 
Genders, R., and G. L. Bailey. Paper 

on "The .\lpha-Pbase Boundary in 
the Copper-Zinc Sy,.;t em," 213.-
Disc11s::1 io11 : .:\larie l;adL·r, 222; \\'. 
Hosn1hain, 222 ; T. 

0

Tumer, 222 ; 
V. Stockdale, 222.-Rrply to Di8-
c11.,sio11, 22:L---( 'orn.,pu11clrncc: 0. \Y. 
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Eili:;, 223.-Riply tu Curns1,011tlt11cc, 
225. 

Genders, R., and ~I. A. Haughton. 
l'se of fluxes in brass melting, ;')3oA. 

George, H. S. Simulating natural light 
in metallography, 38i5A. 

Gerlach, Walther. Behaviour of normal 
a toms under infltwnce of magnetic 
force, 397A. 

Gerlach, Walther, and \\'. ~ehiitz. 
Life-period of excited atoms, 393A. 

Gero, W. B. Sec Hidnert, PPter. 
G bosh, Nirendranath. Elected mm1 bPr, 

16. 
Ghosh, R. N. See flur, N. K. 
Gibbins, R. Lloyd, Disc11ssion on 

"Comparative Tests on :-:omc 
Varieties of Commercial Copper 
Rod," 183. 

Gibbs, J. Willard. Influence on science 
of phys. chemistr.v. 567A. 

Gibbs, William E. Book : " The Dust 
Hazard in Industry," 58LL 

Gibson, K. S. Direct reading photo
electric measurement of spectral 
transmission, 411A. 

Gibson, Thomas W. Nickel, 500A. 
Gilard, P. Slagging tests of refractory 

materials, 560A.; thermal con
ductivity of refractory materials, 
559A. 

Gilbert, Lionel Felix. Elected member, 
15. 

Gillett, H. W., and E. L. l\Iack. Book: 
"~Iolyblfrnum, Cerium, and Hclated 
Alloy Steels," u82A. ; presC"nt tcn
dencie:; in electric brass furnace, 
548.-1. 

Gilson, E. G. Genclitc-a 11<'\\' bParing 
material, 483A. 

Ginsberg, H. See Hoth, \\'. A. 
Glaser, L. C. l\Ietallography in polar

ized light, 385A. 
Glasstone, S. l\Ieasurement and cau::;c 

of overvoltage, 464A. 
Glocker, R. Dcfornw,tion-and re

crvstallization-structurcs of mctah, 
3Si A. ; sec Berthold, H. 

Grahmann, Werner. Crntal structure 
and chem. const it u tio;1, 388.-1. 

Gonzalez, F. SeP Hi:inigsd1midt. 0. 
Gooch, Frank Austin, and Philip Em

bury Browning. Bunk : " Outlinl's 
of Qua.litative Chemical ~\nalvsis." 
582.-1. . 

Gooding, Frank E. T:qll's a]l(l appli
rntions of BaLbit1. Lmll and roller 
bPt>ring hangers. 4-~-L I. 

Goodspeed, Thomas Wakefield. Houk : 

"The ~ton· uf the L'nivernity of 
Chicago, 1890-1925," 582A. • 

Goodwin, John Thomas. Elected mem
ber, 15. 

Gospel, Walter Proud. Elected student 
member, 256. 

Gosreau, R. C. Bonding high-temp. 
rdractories. fJ60A. 

Goucher, F. S. Deformation of tung
sten single n~·,;tals undrr tensiln 
stress, 314A. ; strength of tungst<·n 
single cr~·::;tals and it::; variation 'vith 
temp .. 314A. 

Gough, H. J. Book: "The Fatigue 
of )lctals," 582A. 

Goutal, E. E'ltimation of C content 
of fuels, organic matters, 1:dmctories, 
alloys, &c., 555A. 

Graber, M. E. See Sieg. L. P. 
Graham, A. K. Some relations betwc1·11 

microstructure of metal surfaces and 
electrodcposition made thereon, 
382.A. 

Graham, David Dunsmore. Elected 
member, 16. 

Gramont, Arnaud de. Practical 
methods of spectrum analysis for 
identification of the elements, 
418A. 

Grandadam, R. See Hackspill, L. 
Granger, A. Elect. h('ating in labora

tory, 5-17 A. 
Gray, William Carlaw. Elcrtrd mem

ber, 16. 
Greaves, Richard Henry. Supersatu

rated solid solutions. 3o4~i. 
Greaves, Richard Henry, an<l Harold 

\Yrighton. Book : " I>raetiral Micro
scopical Mdallography," 582.A. 

Green, Arthur L. Eliminating costly 
heating in the foundr~-. 534A. 

Greene, E.W., and 0. i~. Watts. Effect 
of reduced pressure on rate of eor
rosion of amalgamated Zn in acid 
and in alkali solutions. :~74..-1. 

Greene, Hermann L. Elected member, 
15. 

Greer, H. H. A. ~Pr011ds adoption of 
Rcpurt of Council. n. 

Gregg, William James. Elcctrtl 
mPmber, 15. 

Gregory, Harry George. Elected 
st udrn t mrm bn. 2.ifi. 

Greinacher, H. Hook : " Iorn•n mHl 
Ell'k tro11e11.' · .i~2. I. 

Grey, Egerton Charles. Bunk : .. l'ra.<·
t it·al Chemistry by .:\licru-.:\letlwtls," 

Grey, J. Arnoul de. Oxidizing. cemcn-
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htion. galvanizing, shPrardizing, 
metallization, 318A. 

Griffiths, Charles, and Lurien Levi. 
Book : "Traite d'anah·srs indus-
triellrs," 582A. · 

Grigorovitch, K. P. Xaturr and hard
ness of metals, 32;)A. 

Grindley, G. C. See Tyndall, A. )l. 
Grubb, A. A. Sand reclamation tests, 

533A. 
Grunow, William R. Production con

trol in non-ferrous rolling-mills, 520A. 
Guertler, W. Book edited by: 

'' Metallographie," 582A. 
Guillery, R. Cupping test on thin 

sheets, 443A. 
Guillet, Leon. Al and its uses, 485A.; 

deoxida tion and casting of Cu, 540A. ; 
doyen of French metallurgists, 
Alexander Pourcel, 56i A. ; elect. 
conductivity of commercial Al. 
Influence of impurities and treat
ment, 29i5A. ; elec. resistivity of 
commercial Al, 296A. ; history of 
light alloys of Al and present position 
of their manufacture, 489A. ; re
searches of Price and Grant relative 
to nickel-silver, 361A.; resistivity 
of metallurgical products, 332A. ; 
variation of hardness of Cu alloys 
with temp., 350A. 

Guillet, L., and A. Portcvin. Book: 
"Precis de Metallographic micro
scopique et de l\Iacrograrphfr," 582A. 

Gunnaiya, D. See Narayan, A. L. 
Gunther, Paul. Book: " TabcllPn zur 

Rontgenspcktralanalyse," 582A. ; 
see Bennewitz, K. 

Gunther, R. T. Book: "Ea.rlv Science 
in Oxford," 582A. • 

Gunther-Schulze, A. Processes occur
ring in Hg vacuum arc, 403A. ; work 
necessary to detach positive ions, 
396A. 

Guthrie, R. G. High-power magnifirn
tion in metallography. 384A. ; 
sample preparation for high-power 
photomicrography, 38;)_-L 

Guthrie, William J. ElectC'd nwmbcr, 
235. 

Gutlohn, L. Sre BPchhold. H. 
Gwyer, A. G. C. Discussion on ''A 

)lethod of Impnn-ing the PropertiPs 
of Aluminium Alloy Castings." 242. 

Haas, Arthur. Book : "Introduction 
to Tlwnretieal Phn;ies." ;iS2A. 

Haase, Carl. Sec :\!'a.sing. <_;eorg. 

Haber, F. Breakdown of the Hg atom, 
3!:l9A. 

Hackl, 0. Certain and exact method 
for establishing the end-point in 
~In titrations, 42i A. 

Hackspill, L., and R. Grandadam. 
Displacement of alkali metals by 
Fe, 318A. 

Hadfield, (Sir) Robert. Protectin paint 
coatings, 3i6A. 

Hagemann, George E. Standards in 
German industry, 483A. 

Hahn, F. L. C~nversion of cupric 
sulphide into cuprous sulphide by 
heating in current of H, 424A. 

Hahn, Oskar. Rumbling polishing pro
cess for Al, 525A. 

Haigh, B. Parker. Elastic and fatigue 
limits in metals, 445A. ; slag in
clusions in reJr,tion to fatigue, 320A. 

Hall, Edwin H. Theory of Hall effect 
and related effect fur several metals, 
328A. 

Hall, George. Ree Lambert, ·wcsley. 
Hall, J. A. Individual control of Au 

and Ag deposited by wt., 476A. 
Hallett-Carpenter, William. Elected 

member, 15. 
Ballmann, K. Aludur alloys as work

shop materials, 345A. 
Halse, Edward. Book: "Antimony 

Ores," 583A. 
Hamasumi, Matsujiro. Elected mem

ber, 2i55. 
Hamer, H. Ace Kolthoff, I. 1\1. 
Hamor, William Allen. Elected mcm

her, li5. 
Hamy, Maurice. Ritdiatinns of Cd 

emitted by vacuum tubes 'Yithout 
interior electrodes, 29flA. 

Hampton, William Huntley. .Assaying 
for Pt, 419A. 

Hancock, Walter C., and \Y_ E. King. 
• .\brasion of fireclav materials. 562A. 

Handford, Cecil. \:aln method of 
detecting minute slipping in metals, 
444A. 

Hanffstengel, G. von. rniversal bear
ing metal ThC'rmit. 336A. 

Hannich, Wilhelm. Ruby glass. 513-4. 
Hansen, H. M., and S. \Yerner. Optical 

spPctrum of hafnium, 402A. 
Hansen, H. M .. T. Takamine, and ~vcn 

\\'erner. Effect of ma!!netic and 
deetrie fiPld,.; on Hg Rpectrnm, 40-Lt. 

Hansen, M. ~l'P Tamnrnnn. (:. 
Hanson, D. Elected )il'mlwr of 

Council. 1-!. 
Hanson, D., and ,J. H.. Freeman. jun. 
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Cllnstitutiun of alloys of Fe and Xi, 
:ml A. 

Harden, Joh. -:\klting tests with elect. 
arc furnace Ly reduced prcs1mre, 
546A. ; see BPrlin, D. \\". 

Hardy, W. E. Brazing, ;)06A.; metal 
eye-glass frame repairs, 50UA. ; 
spectacle-frame repairs. 506--1. 

Hardyman, F. T. .:\laehine moul!ling 
methods, G3L1. . 

Harnecker, K., and E. Rassow. Etrh 
figurPs and twin formatiun in Fe, 
381A. 

Harper, D. R. (3rd), and W. B. Brown. 
l\Iathematical equations for heat 
conduction in fins of a.ir-cooled 
engines, 482A. 

Harris, Jonathan Wistar. Obituary 
notice, 279. 

Harris, Norman William. Elected 
student member, 17. 

Harris, R. E. Pole-effects and pressure 
shifts in the lines of the spectra of 
Zn and Ca, 407 A. 

Harrison, Reginald. Elected student 
member, 16. 

Harrison, T. R., and Paul D. Foote. 
Precise method of measuring small 
e.m.f. and the change in thermo
electric power of tin at m.p., 313A. 

Hartenheim, Max. Influence of Ra 
on elect. batteries, 468A. 

Harter, Isaac. Elected member, 25.). 
Hartig, Henry E. Apparent trans

mission of low velocity electrons 
through Al foil, 296A. 

Hartree, D. R. Atomic structure and 
reflection of X-rays Ly crystals, 
393A. 

Hartung, E. J'. Micro-chPmical estima
tion of very smn.11 amounts of Hg, 
427A. 

Hassreidter, V. Estimation of Bi in 
Pb ores and products. 422A. 

Hatfield, W. H. Corrosion as affecting 
the metals used in the mecha.nieal 
arts, 368A. ; corrosion of industria,l 
metals, 368A.; disc118sio11 on "The 
EffPet of C:rain-~ize upon Hardi1Pss 
and Annealing TemptTature," 1-lO. 

Hatschek, Emil. Book edited by : .. Thc 
Foundations of Colloid Ch~'mbtrY: 
a ~election of En!~- P<tpers Leari'i1g 
on the :-;ubject," 583A. 

Haughton, M. A. See Genders, R. 
Hausler, H. GnwimC'tric estimations 

with filter rods, 41.)A. 
Hay, R. See Andrew, J. H. 
Heath, F. C. Eket. furna.ce practice 

in bronze foundry, 53iA.; melting 
bronzes in ekct. furnaces, ii3i A. 

Hecht, H. Refractory-undt'r-luad test
ing maehine, 559A. 

Heczko, Theodor. Rapid d•·tt>rmina
tion of lr.rge q ur.n ti ties of }1 n by 
titration with H 3P05 , 427 A. 

Hedges, E. S., and J.E. 1'Iyers. :Metallic 
couples decomposing watc>r at ordin
ary temp., 341A.; periodic dissolu
tion of nwtalR, 34 LL 

Hefter, A. Modififd Hempel pipette, 
437A. 

Heggie, Richard Graeme. Elected 
student member, 256. 

Heide, W. von der. See Bahr, H. 
Heike, W., and Kath. Ledebur. (a+ 7) 

brass cu tee to id, 383A. 
Heidenhain, W. See Bauer, 0. 
Heikes, V. C. Arsenic, 490A. 
Heisenberg, W. See Kramers, H. A. 
Hencky, Heinrich. Some cases of 

static equilibrium in plastic bodies, 
444A. ; theory of plastic deforma
tions and the residual strains thus 
caused in the material, 320A. 

Hendel, J. M. Potassium permangan
ate as standard for iodimetry, 414A. 

Henry, A. V. Elect. resistivity of 
refractories, 560A. 

Heppenstall, Thomas Arthur, and 
\Villiam James Shutt. Conditions 
of the appearance of anode effects 
in electrolysis of fused chlorides, 
466A. 

Hering, Carl. Electromagnetic fcrces 
available in elect. furnaces, 545A. 

Hermanns, Hubert. New optical pyro
meter, 460A. 

Herrick, S. Treatment of nickel itch, 
477A. 

Herschman, H.K. See Yanick, J. S. 
Hersey, Mayo D., and Edward \Y. 

Butzlar. Determination of thermal 
conductivity of refractories, 560A. 

Herthel, E. C. See Lest~r. H. H. 
Bertog, H.J. den. See Aten, A. H. \Y. 
Hess, F. L. Radium, uranium, and 

yanadium, 501.-L 
Hesse, Wilh. Book: " Die Formcrei," 

583A. 
Heuser, Ludwig. Xew method of con

structing surfaee condensers, 4i9A. 
Hevesy, G. von. Atomic wt. of Zr and 

Hf, 31 iA. 
Heyl, George Edward. Elected mem

ber, 255. 
Heymans, Paul, G. R. Brophy, and 

_-\. L. Kimball, jun. Photo-elastic 
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nwtlwd for the dekrrninati1111 d 
causPs of failure of metal sinH:turcs, 
445.4. 

HeyrovskY, J'aroslav. Application of 
method of electrolysis with Hg 
dropping cathode, 467A.; electro
lysis with Hg dropping cathode, 
467 A. ; processes at Hg dropping 
cathode. !.-Deposition of metals, 
462A. ; ' processes at Hg dropping 
cathode. II. -Hydrogen ovcr
potentir l, 463A. 

Hibbert, Eva. See Knecht Edmund. 
Hickethier, Carlos F., and Ernesto E. J. 

Bachmann. Analyticalinvestigation 
of galvanized layers, 378A. 

Hickling, F. O. Hinged dies for 
piercing and trimming long shells, 
522A. 

'Hickson, E. F. See \Yalker, P. H. 
. lidnert, Peter. Thermal expansion of 

Al and various important Al alloys, 
295A., 583A. . 

Hidnert, Peter, and W. B. Gero. 
Thermal expansion of l\Io, 306A. 

Higgins, P. Kerr. "Happy-medium" 
wire, 492A. 

High ton, George. 0 bituary notice, 280. 
Hilberg, H. See Becker, E. 
Hilditch, Henry. Elected member, 16. 
Hill, Leonard. Book compiled by : 

'' The Chemical Engineering and 
Chemical Catalogue, 1925," 583A. 

Hiller, Heinrich. Book : " Labora-
toriumsbuch fi.ir die T01wrd0- und 
Aluminium-industri0," 583A. 

Hillman, L. A. Changes that have 
taken place in bearings, 483A. 

Hillman, V. E. Hunting ills with the 
X-ray, 455A. 

Hines, J'. F. Casting Al match plate 
patterns, 530A. ; metal patterns 
for foundry, 530A. 

Hippe!, A. von. On papN by J. FriPse 
and E. \Yaetzmann on '' The Th0orv 
of the Resistance ThermometC'r,'' 
4;)8.-L 

Hirabayashi, Ken-ichi. Se0 Xjshida, 
Dengoro. 

Hirose, Tsugio. Britth-lll'SS of Cu-Xi 
alloy for 0ninag0, 360.-1. 

Hirsch, --. l•'1wl and rdradmT 
lining matnial. .:lli L-1. · 

Hoare, Horace James. Eleckd m0m
b0r, lG. 

Hobday, Charles. Ekekd m0m bn, Ll. 
Hodgkin, Charles Ernest. E!Petcd 

member, 2;).). 
Hodson, Frank, :t11<l :\L ~em. :Xew 

>."11r\\'t"'ian Pkd. pig- iron furnace, 
;)4 i' .1. 0 

Hoffmann, R., and W. Stahl. Pro
perties, especially density, cubical 
contraction and tensile strength of 
rd1ned Al from the Erftwerk A.G. 
zu Grevenbroich, 296A. 

Hofman, H. 0. Book : '' }letallurgy 
of Copper," 583A. 

Hofmann, Karl A. Book : '' Lehrbuch 
der anorgr.nischen Chemie," 583A. 

H~jendahl, Kristian. Elect. con-
dnctiYity and certain other pro
perties of metals and alloys on the 
basis of Bohr's theory, 331A. 

Hoke, C. M. Poisons released in melt
ing Pt hardened with Os, 362A., 
500A. 

Holden, John Whittle. Elected mem
ber, 255. 

Holgersson, Sven, and Ernst Sedstrom . 
Lattice structure of certain metallic 
alloys, 387A. 

Holliday, Arthur. Elected member, 
256. 

Holman, Barnard Whelpton. Elected 
member, 2156. 

Holmes, C. W. H. Sand test methods, 
532A. 

Holmgren, Torsten. Soldered joints 
of Zn wires, 508A. 

Holmsen, P. Sodium, its use and 
us0fulness, 501A. 

Holmyard, E. J'. Book: "The Teach
ing of Science," 583A. 

Holtsmark, J., and B. Trumpy. 
Broadening of spectral lines.-III., 
41L1. 

Holverscheit, Walter. See Biltz, Wil
helm. 

Holzl, Franz, See :'.\Iiiller, Robert. 
Homfray, S. G., and F. Adam. Admir

alt.\' gun-metal scrap, 534A. ,,. 
Honda, Kotaro, and Yosikadu Okubo. 

CodI. of thermal expansion for Al 
alloys and alloys of }Ii-Fe and Co
Fe, 3-i5A. 

Honda, Ko taro, and Kinnoske Takahasi. 
Inckntation hardness of metals, 
4;)LL 

Honda; Kotaro, and Rytmosuke 
Yamada. Paper 011 " Some Experi
nwnts on the ~lbrasion of :'.\Ietals." 
-iD.-Correspo11de11ce: Samuel J. 
Hnsenberg, 69. 

Honegger, E. BehaYiour of metals 
snbj0rt0d to mech. stress, 320A.; 
e1>IT<1,,;j, 111 and 0ro,;i, >n 'if ,,;team-turbine 
blading, :~i~.J. 
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Honig, Reinhold. :-oil'(' :\1 iillt'J'. H.11 lwrt. 
Honigschmid, 0., and A. )fruwsen. 

H.evision of atomic wt. of Yt. 
Analysis of yttrium chloride, 316.-1. 

Sonigschmid, O., and E. Zintl. Atomic 
w·t. of hafnium, 304.-1. 

Honigschmidt, O., E. Zintl, and F. 
Gonzalez. Determination of atomic 
,\•t. of Zr, 3li..t. 

Soni, Helmut. Intensities of Zeeman 
components, 412A. 

Hook, Charles Ruffin. Elected mem-
ber, 15. 

Hooker, A. B. See Ilsley, L. C. 
Hoover, W. H. See Fairchild, C. 0. 
Bopfelt, Robert. Steam boiler fi.re-

bars "'ith protective coating, 3i6A. 
Bopking, A. G. Die-castings, 538A.. 
Hornbeck, 'J. W. Photo-electric re

sponse of K at low• temps., 311A.. 
Horner, 'Joseph G. Book: "l\Ietal 

Turning," 583A. ; book: "Pattern 
Making," 583A. 

Hornor, R. R. Bibliography on tin, 
313A. 

Borst, F. W. Testing materials (metals 
and alloys) to determine their suit
ability for constructing chemical 
apparatus, 478.A. 

Hort, W. Fatigue strength "'ith high
frequency loading, 445.A. 

Hougen, 0. A., and David H. EdW'ards. 
Effect of size and phys. properties 
on heat absorption of checker brick, 
565A. 

Houldsworth, H. S. Influence of rapid 
cooling on reversible expansion of 
fireclay, 562A.; sec Cobb, J. W. 

Bouldsworth, H. S., and John W. Cobb. 
Behaviour of clays, bauxitcs, &c., 
on heating.-!!., 563..t.; reversible 
thermal expansion of fireclay and 
other refractory materials, 562A. 

Howe, Harrison, E. Trend and pur
pose of modern research, 567 A. 

Hoyt, Samuel L. Ball indcnt.ation 
ha.rdness test. 452.-1. ; metallurgic-al 
education, 568.-1. 

Hollnagel, B. P. Ha.rdncss numbers 
and th£>ir reln.tion, 451A. 

Hubbard, Charles L. Control of power 
production. Selecting and storing 
the right coal, 552.-1. 

Hudson, A. St~c )foorhousc, S. 
Hudson, 'John Christopher. Elected 

member, 256. 
Hudson, W. E. Sc>c Dean. R. ~
Huggins, Maurice L. Crn;tal e!Pavn.!!C 

and strncturt'. 3S9..J. · ~ 

Hughes, C. W. SP<' C'ohlentz, '"· W. 
Hughes, R. T. Book: ''Hints on 

.Xotemaking in Science and )fathe
matics," 583.-1. 

Hughes, W. E. Impressions of Ameri
can electro-plating, 472.4.; studies 
on electro-plating, 472A.. 

Hull, Albert W., and ~. H. Williams. 
Determination of" e "from measure
ments of the Schrott effect, 333A. 

Hultgren, Axel. )letallographic exam
ination of prehistoric specimen of 
Cu, joined by welding, 383A. ; 
metallographic examination!'! of 
specimens of bronze from 8outh 
America, 383.4. 

Humfrey, 'John Charles Willis. Elected 
member, 256. 

Bungerer, E., and J. Koenigsberger. 
Applicability of theory of elasticity 
to plastic deformation from state of 
equilibrium, 447A. 

Hunter, 'James Waterston. Elected 
member, 256. 

Burdman, William Lawson. Elected 
member, 15. 

Bursch, H., and )J. Pulfrich. Softening 
temp. of fi.rebricks, 559A. 

Huth, Friedrich. Autogenous welding 
of Al, 513A. 

Hiittig, Gustav F., and l\fax Nette. 
Application of glass filters in qual. 
analysis, 413A. 

Hutton, R. S. Elected ::\Iem her of 
Council, 14. 

Hyman, Harry. Early history of Sb, 
490.A. 

Hyslop, 'Joseph Fraser. Elected mem
ber, l;). 

Igarashi, Isamu. Ag<'ing effect of 
quenched alloys, 364...t. 

Ilsley, L. C., and A. B. Hooker. Rela
tiYc safrt:v of brn.ss, Cu, and steel 
gauzes for use in miners' flame 
81tfrt~· lamps, 494.-1. 

Imhof, A. D<'monst.ration of station
ary waws in ckrtrically heated 
wires. 335.4. 

Ingersoll, L. R. Xon-magnetic films of 
Xi, 30SA. 

Inscoe, S. A. Bulging metlwds in 
manufo.cturt' of seamless hollow-ware, 
522..t. 

Ireton, B. 'J. C. Extreme ultm-violet 
sp<'ctrum of Uc and Sc, 402A.. 

Irion, Clarence E. ~t'(~ W t'ndt, Gem.Id 
11: 
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Irresberger, C. Centra.l Eurnpean 
foundry praet ic:e, 526A. 

Irwin, R. W. Compressibility of Sn
Sb-Pb all on, 362A. 

Ischie, William V. S<>e Lester, H. H. 
Ishiwara, Torajiro. Elected member, 

2;)6. 
Isihara, Tomimatu. Elected member, 

2;)(j; equilibrium diagram of the 
Cu-~n system, 383.-1. ; paper on 
· · Tlw Epiilibrium Diagram of the 
Aluminium-Zinc Svstem," n.-Dis
c118sion : l\Iarie Gayler, 89 ; \V. 
Roscnhain, 90 ; C. H. Desch, 90. 

Ising, Ernst. Theory of ferro-mag
netism, 326A. 

Israel, Robert Gordon. Elected student 
member, 16. 

Jackson, John Percival. Elected mem
ber, 15. 

Jacob, Arthur. Obituary notice, 280. 
Jacquet, A., and D. Tombeck. Book: 

" Elements de l\Ietallurgie," 584A. 
Jaenichen, E. Seo SauerW'ald, F. 
Jainschigg, Fr. F. Preparation of 

cerite earths by means of difference 
in solubility of their oxalates in 
mineral acids, 300A. 

Jakob, Max. Thermal conductivity 
of metals and alloys, 330A. ; thermal 
conductivity of technically im
portant metals and alloys, 330A. 

James, V. A. Electrolytic Cu tank
house of U.S. Metals Refining Co., 
Chrome, .N.J., 4iOA. 

Jander, Gerhart, Erwin \Vendehorst, 
and Bertold Weber. Determination 
of minute quantities of l\lg as mag
nesium-ammonium phosphate in 
presence of much Al. 426.-1. 

Janitzky, Alexander. Importtmce of 
gas-con te:1 t of nu ta ls in certain 
elect. phenomena, 333A. 

Jannin, L. Wearing te::;ts of P. 
Nicolau, 442A. 

Jaruhar, Akhileshwar Prasad. Elected 
member, 15. 

Jarvis, Ernest G. Corro-;ion and decay 
of metals and alloys, 3i LL ; kinks 
in brass ea,..,ting. • ;)-!LI. ; use of 
n1rc metals in production of Uerman 
~iln•r, 4fl;)_-L ; mt>elrnnicn.l bronzes, 
352.-L 

Jelinek, H. ~l'l' ,Jir;;a, F. 
Jellinek, Karl, and Johannes Czt>r

winski. Eq uilibrinm in moltPn con
dition between J,i. Ri. r1.nd tlwir 
d1loridt>,;. :1.itiA. 

J ~Jlinek, Karl, and ,Jost>ph Zykowski. 
Aftinitv of m"tn,ls to sulphur, 
342.--l.' 

Jenkins, W. A. Emission of positive 
ions from hot \\", 316.--l. 

Jennings, T. F. Copper castings from 
cupola meltl'd metal, 540A. ; melt
ing Cu in cupola, 536.-L 

Jilek, Ant. Cravimetric and vol. esti
mation of Sn. II.-Iodometrio titra
tion of ~n and analysis of Sn alloys, 
4'2!U. 

Jilek, Ant., and J. Lukas. Separation 
of Sn and W by rapid ~lectro-analysis, 
433.4. 

Jirsa, F., and H. Jelinek. Anodic 
oxidation of Au, 304A. 

Johanssen, C. H. See Borelius, G. 
John, W. E. \Yorking of tungsten, 

519.--l. 
Johner, H. See Treadwell, \V. D. 
Johnson, B. K. Improved revolution 

counter, 5i2A. 
Johnson, F. Correspondence on "Com

parative Tests on Some Yarieties 
of Commercial Copper Rod," 184; 
correspondence on '' The Density and 
Constitution of the Industrial 
Brasses," 211 ; correspondence on 
'' The Effect of Grain-Size upon 
Hardness and Annealing Tempera
ture," 141 ; waste products and 
losses in the non-ferrous metal 
industry, 5i0.--l. 

Johnson, F. M. G., and P. Larose. 
Diffusion of 0 through Ag, 312A. 

Johnson, J. B. Book: ":'.\1aterials of 
Construction,'' 584A. 

Johnson, Leslie William. See Aitchi
son, Leslie. 

Johnson, Wilfred. Elected student 
member, li. 

Johnston, Herbert D. Elected member, 
16. 

Johnston, Lawrence V. :'.\Ioulding a 
propeller in loam, 531A. 

J'ones, J. A. Discussion on "The 
Influence of Lead and Tin on the 
Brittle Ranges of Brass." 106. 

Jones, J. H. Kinetic energy of 
electrons emitted from a hot \\" 
filament, 316A. 

Jones, John Clifford. Elect Pd student 
member, 16. 

Jones, J. L. Core-ha.king ovens heated 
with elect. energy. 530.4. 

Jones, (Miss) Olwen. Rcftt'ction of 
plane pnlarizt>d light by cte!wd 
nietiik :3:HA. 
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Jones, Ronald L. Increasing speed of 
scleroscope, 453A. 

Jones, W. B. :\Ianganese-copper aids 
bronze mixture, 352A. 

Jonson, Per Abr. History of Talu 
mine and Talu copper works during 
nineteenth cPntury, 570A. 

Joos, G. See Angerer, E. von. 
Jouaust, --. Researches at Labora

toire Cmtral d'Electricite on the 
properties of Al, 343A. 

Jouniaux, A. Variation of molecular 
w't. of Hg with temp., 306A. ; varia
tion of molecular wt. of Zn, Cd, Pb, 
Bi, and Tl with temp., 317A. 

Jude, A. :Metallurgy and probability, 
569A. 

Jumau, L. Elcctrochemistry and elec
trometallurgy according to recent 
patents, 462A. 

Junkers, H. Junkers metallic aero
plane, 482A. ; metal aeroplanes, 
482A. 

Kahlbaum, William. Determining Zn 
and Pb in m<i.terials containing large 
amounts of C, 432A. 

Kahlenberg, Herman Heald. Boron 
and boron suboxide, 469A. 

Kakinuma, Usaka. Atomistic mechan
iRm of metal rolling, 322A. 

Kalling, Bo. Elect. resistance furnn,ce 
for high tcmpR., 546A. 

Kandler, H. New way to reduce 
notch effect, 446A. · 

Kapaun, Albin. See Krernann, Robflrt. 
Kariyone, Tatsuo. Literature on cata

lytic reductions with Pt and Pd, 
311A. 

Karrer, Enoch. Rccalesc!'nce in Sb, 
297A. 

Karrer, Enoch, and A. Poritsky. 
Tiltometer made of fine \Y wir~s, 
439A. 

Katz, S. H., and J. J. Bloomfield. 
Tests of hand-extinguishers on zinc 
dust fires. 571A. 

Kautny, Theo. Autog!'nous metal 
working. 515A. ; autogenous weld
ing of light mdals. 513A. ; joining 
of tubPs by autogenous welding. 
512A. 

Kaye, G. W. C. X-mn and tlwir 
industrial applic<i.tinn . .iJ;)_-t. 

Kaye, G. W. C., and E. A. Ow!'n. X
ra~- prntl'ctin' matniah, 456A. 

Keeley, T. C. Sep Bmmnqud. C. H. 
Keen, Bernard A. i"ee Coutts. John 

R.H. 
VOL. XXXIIT. 

Keinert, M. Book : '' Quellennach
weis zur :\IetallkundC'," 582A. 

Kemp, C. Norman. X-rav analnis 
of coal. 555A. · • 

Kempe, H. R., and ,Y. Hanneford 
Smith. Book compikd and edited 
b~- : " The Engineer's Y Par-Book," 
585A. 

Kennelly, A. E. Rductivity of 
recently discovered magnetic metal, 
Permalloy, 362A. 

Kenrick, John Timothy. Elected mem
ber, 16. 

Kent, Robert T. Savings from con
veyor and moulding equipment, 
531A. 

Kern, Edward F., and Edward .A. 
Capillon. Addition agents in tin
rcfining electrolytes, 47 LA. 

Kershaw, A. L. Elected member, '256. 
Kettridge, J. 0. Book : '' French

English and Englfr,h-FI'('nch Diction
ary of Technical TcrmR and Phrases," 
i'l8.5A. 

Khan, M. Mohammed yar. Elected 
member, 256. 

Khastgir, S. R. See Barkla, C. G. 
Kienzl, Hubert. See Kremann, Robert. 
Kieper, K. Vol. estimation of Zn, 

431A. 
Kiess, C. C. Book : " ScrieR in the 

Arc Spectrum of Molybdenum," 
585A. 

Kiess, C. C., and H<i.rriet Knudsen 
Kicss. Analysis of arc spectrum of 
Ti, 406A. 

Kiess, Harriet Knudsen. See Kicss, 
c. c. 

Kimball, A. L., jun. See Heymanns, 
Paul. 

Kimura, M., and G. Nakamura. 
Broadening of spectral lines caused 
bv increased c.d. ·and their Stark 
effects, 41 lA. 

Kindscher, E. Sec Rodt, V. 
King, A. Rcc<wery of Au absorbed 

in reduction work, 496A. 
King, A. S. Elect. furnace spectra 

of Ya and Cr in ultra-violet, 407 A. 
King, W. E. Sl'e Hancock, 'Yalter C. 
Kingdon, K. H. See Langmuir, Irving. 
Kinsey, A. S. Oxy-acet~·lene welding 

of non-ferrous metal~. 510A. 
Kirschner, Raphael Eugen. Possible 

uses for Zr, 504.-1. 
Kirst, L. A. See Erickson, \Ym. E. 
Kisser, ;J, Use of pilcrolonic acid for 

micro- and histological deketion of 
Ca. 420A. 

2Y 
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Kittow, John Hugh. Elected member, 
16. 

Kling, A., and A. Lassieur. Separa
tion of Al from Zn, }In, and Xi by 
acetate process, 432A. 

Kling, A., and (}Imc.) A. Lassieur. 
Separation of Zn and Ni with 
hydrogen sulphide, 436A. 

Klopstock, H. Investigation of work 
of turning tools, 523A. 

Klut, Hartwig. Water and pipe 
mat~rials, 375.-1. 

Knaus, Werner. Sec }l\illcr, Robert. 
Knecht, Edmund, and Eva, Hibbert. 

Book: " Nmv Reduction }lcthods in 
Yolumetrie Analysis," 585A. 

Knehans, K. Sec Sauenvald, F. 
Knibbs, N. V. S. Gas film theory of 

ovcrvoltage, 464A. 
Knipp, Charles T. Sec Brown, Hugh A. 
Knoblauch, Oscar. Precautions to be 

taken in order to avoid errors in 
measurement of temps., 457A. 

Knowles, H. B. See Lundell, G. E. F. 
Koenigsberger, J, See Hungorer, E. 
Kolthoff, I. M. Application of titanous 

chloride to potontiomotric titrations. 
!.-General considerations. Re
ducing action of titanous chloride 
solutions, 416A. ; book: "Kon
duktomctrischo Ti tra tionen," 585A. ; 
use of diphenyloarbazide as a qual. 
reagent for metals, 413A. 

Kolthoff, I. M., and H. Hamer. Micro
chemical detection of Cd and Zn as 
double pyridine compounds, 420A. 

Kolthoff, I. M., and 0. Tomicek. 
Application of titanous chloride to 
potentiometric titrations. II.
Purity, preparation, and standardiza
tion of the titrating liquid, 417 A. ; 
potentiometric determination of Y, 
Cr, and Fe in presence of each other 
and its use in analysis of steel, 430A. 

Konetschnigg, Anton. Sec l\Iiillcr, 
Robert. 

Koppel, I. Organization of chemical 
research, 568A. ; separation of 
molybdic and tungstic acids, 434A. 

Korber, Friedrich. W ork-hardcning and 
tensile strength, 448A. 

Korber, Friedrich, and Walter Rohland. 
Elastic bchaYiour of cold-drawn steel, 
323A. ; influence of alloying addi
tions and alterations in tPmp. upnn 
work-hardening of metals, 36iU. 

Korber, Friedrich, and H.uclnlf H. Sa.ck. 
Com pn.ra ti vc sta. tic and dynamic 
tensile tests, 449.1. 

Korber, Friedrich, and I var Bull 
Simonsen. Dynamic hardness test
ing by the diff~rential method, 45L-1. 

Korwin-Krukowski, H. Elected mem
bn, 256. 

Kosse!, W. Book: "Yalenzkrii.fte und 
Ri:intgenspektren: zwl'i Aufsiitze 
ii ber das Elektroncngcbau.de des 
Atoms," 585A. 

Kottcamp, John Paul. Book : 
''Strength of }latcrials," 585.-1. 

Kraemer, Elmer 0., and The. Svedberg. 
Formation of colloid solutions by 
elect. pulverization in high fre
quency a.c. arc, 343A. 

Kramers, H. A. Atomic theories de
veloped in rcc<'nt ycMs, 392A. 

Kramers, H. A., and \Y. Heisenberg. 
Scattning of radiation by atoms, 
3fl6A. 

Kraus, Charles A. Constitution of 
meta.Ilic substances, 398A. 

Kraus, Charles A., and Herman F. 
Kurtz. Rcductiun of metals from 
their salts by moans of other metals 
in liquid ammonia solution, 341A. 

Krause, B. G. Tumbling and burnish
ing, 525A. 

Krause, H. Surface treatment and 
colouring of metals from the stand
point of high quality work, 481A. 

Kremann, Robert, and Aribert Brodar. 
Electrolytic conduction in molten 
metallic alloys. II.-Ekctrolysis of 
Pb-Bi alloys, 36;-u. 

Kremann, Robert, and Albin Kapaun. 
Electrolysis of molten mualgams of 
Pb, Sn, and Bi, 33 7 :! . 

Kremann, Robert, Hubert Kicnzl, and 
Rudolf l\larkl. Electrolytic conduc
tion in molten metallic alloys. III. 
-Electroh·sis of Pb-Cd and Pb-Xa 
alloys, 365.A. 

Kremann, Robert, Richrtrd }Ii.iller, and 
Hu be rt Kicnzl. Ekctrolvtie con
duction in molten mdallic alloys. 
n·.--Eket.rolysis of Hg-Xa alloys, 
36;'5.1. 

Kremann, Robert, Richard ::\lull<'r, and 
Hugo Ortner. Electrolytic condu('
tion in molten metallic alloys. Y.
Electrolysis of alloys of Hg with K. 
C'a. and C<l, 365A. 

Kremann, Robert, Hugo Ortner. and 
RudtJlf }! ark!. ElectrolYtic Pun
tluctinn in molten mctaliic al!oYs. 
!.-Electrolysis of Zn-Sb allu~-,.;. 
:365.1. . 

Kremers, H. C. :->ceThump::-l ll, .\.Paul. 
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Kremers, H. C. Preparation and some 
properties of metallic X d, 307 A. 

Kremers, H. C., and Herman Bcukn. 
Prepamtion and some properties of 
metallic Cc, 299A. 

Krepelka, Henry. Revision of atomic 
wt. of Al. II.-Analvsis of alu
minium chloride, 297 A." 

Kreybig, Ludovicus. Book : " Thcoria 
Atomum et Idea Principii Diri
gcntis," 585A. 

Kriegsheim, H. Elected member, 16. 
Krivobok, V. N., and 0. E. Romig. 

Surfrcc structure versus inner ~truc
ture of metals, 382A. 

Kuhl, Hugo. Corrosion of metal water 
conduits, 372A. 

Kuhnel, --, and -- ~Iarzahn. 
Experiments to produce thief-proof 
lead seals, 497 A. 

Kuntze, W. Dividing machine, 450A.; 
hardening of material in flow cone, 
447A.; premature necking, 450A.; 
sec 8tamer, --. 

Kunz, G. F. Platinum, 500A. 
Kurtz, Herman F. See Kraus, 

Ch:ulcs A. 
Kutscher, G. Metal spray process and 

its use in practice, 379A. 

Lake, E. F. Drawing Chrome! wirc,521A. 
Lamb, Horace. Book : " Statics : in

cluding Hydrostatics and the Ele
ments of the Theory of Elasticity," 
385A. 

Lambert, --, and -- Andant. 
Metallization of surfaces by cathodic 
sputtering, 480A. 

Lambert, Albert John. Elected mem
ber, 16. 

Lambert, Wesley, and George Hall. 
Bell-founding, 527 A. 

Lambris, G. Estimation of :N in fuels, 
555A. 

Lande, A. See Back, E. 
Lang, Karl. l\Ieasurement cf X-ray 

standards, 408A. 
Langbein, George. Book : ·' Electru

Deposition of )ktab." 585_-L 
Langmuir, Irving, and K. H. Kingdon. 

Thermionic effocts cansC'd by vapours 
of alkali mC'ta]:..;, 318A. 

Langton, S. Casting of brn.ss and Al, 
541A. 

Languepin, 
welding. ;)10.-L 

Laporte, Marcel. 
R(l,dium," 585..t. 

Elect. re~;istancc 

Larde, J. ::\Ianufacture of cutlery in 
nickel-silver, 495A. 

Larose, P. See Johnson, F. l\I. G. 
Lasse, R. See Roth, \V. A. 
Lassieur, A. Economic anode for 

rapid electro-analysis, 416.A. ; electro
lytic separation c,f Cu, Sb, and Bi 
from Pb, 433.A. ; electrolytic separa
tion of Cu, Sb, Pb, and Sn, 433A. ; 
rapid electro-analytic separation, by 
graded potentials, of Ag, Cu, and Bi, 
435.-1. ; see Kling, A. 

Launert, A. See Peczalski, T. 
Lawrie, A. P. Suggestions for mag

netic theory of valency, 393A. 
Leach, Eric Rtvington. Elected student 

mem bcr, 256. 
Lebeau, P., and l\I. Picou. Arrange

ment permitting elect. heating 1'n 

vacua to high tern p., 54 7 A. 
Leblanc, M. M. New model of a 

regenerative copper oxide battei·y, 
467A. 

Lebrun, Maurice. Book:" La Soudure 
electriq ue a l' Arc," 586A. ; theoret
ical consideiations on arc-welding, 
509A. 

Le Chatelier, F. See Portevin, A. 
Le Chatelier, Henry. Book: "Science 

et Industrie," 586A. ; metallo
graphy, 380A.; scientific method in 
industry, 567 A. 

Lecouvray, Felix. 1\1 oulding machines 
in modern foundries, 532A. 

Ledebur, Kath. See Heike, W. 
Ledoux, Albert Reid. Obituary notice, 

567A. 
Lee, Everett S. Testing high-tension 

im pregna tcd-pa per-msula ted, lead
covered cable, 441A. 

Lee, O. Ivan. Tantalum, 502A. 
Lees, Charles H. Effect of torsion on 

thermal and elect. conductivities 
of metals, 331A. 

Le Grix, G. Study of brazed joints, 
507A. 

Legros, L. Al cables, plain and 
steel cored, for transmission lines, 
48iA. 

Lemaire, Andre. Thermoelectric pyro
meters, 459A. 

Lemarchand, --. Carrying down of 
)lg by calcium oxalate, 414A. ; 
sepa.rat.ion of .Xi. Co, Zn, and )Jn in 
qua!. analysis, 434.1. 

Leo, M. E;timation of Cu as sulphide, 
42-L-I. 

Lester, H. H., E. C. HPrthd, William 
)lrndius, and \\'illiam Y. Ischie. 
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Using X-rays to detect hidden 
dangers in plant equipment, 455A. 

Levi, Lucien. See Griffiths, Charles. 
Levi, M. Characteristic X-ravs from 

light elements, 408A. • 
Levitskii, M. Laws governing the Pd 

spectrum, 404A. ; Zeeman effect in 
spectrum of Pd, 404A. 

Levy, Leonard, and D. W. West. 
Reduction of radiographic exposures 
to one twenty-fifth of the normal 
amount by means of a new type of 
X-ray plate, 456A. 

Levy,S.I. Book: "TheRareEarths," 
586A. 

Lewis, Welborn Walker. Elected mem
ber, 16. 

Lewis, William C. McC. Book: "A 
System of Physical Chemistry," 
586A. 

Lieb, John W. Relative performance 
of W filament lamps under test upon 
a.c. and d.c. circuits, 502A. 

Liebermann, P. B. Advanced practice 
in anti-friction bearings, 483A. 

Liebreich, Erik. Electro-deposition of 
Cr, 475A.; see .Maas, E. 

Liebreich, Erik, and W. Wiederholt. 
Current potential curves of Ni and 
Al, 309A. 

Liempt, J. A. M. van. Hafnium oxide 
and W filaments, 315A. ; technical 
investigation of W powder, 315A. ; 
see Geiss, \V. 

Lind, S. C. See Moore, R. B. 
Lindermann, Leif. Rapid determina

tion of Pin phosphor-bronzes, 428A. 
Lindh, Axel E. K-Rontgen absorption 

spectra of elements Si, Ti, V, Cr, 
l\In, and Fe, 406A. ; K X-ray ab
sorption spectra of K and Ca, 
405A. 

Lindsay, R. Bruce. Atomic models of 
alkali metals, 394A. ; quantum 
numbers of Bohr orbits in alkali 
atoms, 395A. 

Linley, C. M. Book : " Practical 
Advice to Inventors and Patentees," 
586A. 

Linville, C. P. Bismuth, 490A.; 
cadmium, 490A. 

Little, Joseph Danforth. t-lhcffield 
plat~, 50LL 

Lloyd, L. Dwight. Wire cloth-its 
manufacture and uses, 481A. 

Lobley, A. G. Xon-metallic inclusions 
in meta.Is, with specia.l reference to 
Al. 294A. 

Locher, E. See \Yilkc-Dorfurt, E. 

Logan, George Alfred. Elected student 
member, 256. 

Loisy, E. de, and A. Portevin. l\Ietal
lurgical work of A. Pourcel, 56iA. 

Loosli, E. Breakdo"'n of Hg atom, 
399.d. 

Lorentz, H. A. '' The Motion of 
Electricity in Metals" (.J.~Iay Lecture), 
257. 

Lorenz, Richard. Equilibria. between 
metals and fused salts, 341A. 

Lo>kiewicz, Ladislar. Elected member, 
256. 

Lucas, Francis F. Photomicrography 
and technical microscopy in its 
application to telephone apparatus, 
386A. ; see Schumacher, Earle E. 

Luder, --. See Rostosky, L. 
Ludewig, P. Range of practical utility 

of Ra, 500.d. 
Ludin, E. Sound produced by electri

cally heated meta.Ilic filaments, 339A. 
Ludtke, Gerhard. Book edited by : 

"Minerva: Jahrbuch der Gclehrten
welt," 586A. 

Ludwik, P. Meaning of elastic limit, 
elongation and notch toughness for 
the constructor, 449A. 

Luechinger, Albert R. Arc-welding 
sheet metal parts, 509A. 

Luff, G. Separation of Cd and Zn by 
means of hydrogen sulphide, 432A. 

Luka'l, J. Sec Jilek, A. 
Luke, George E. Current capacity of 

wires and cables, 480A. 
Lukirsky, P., S. Scukareff, and 0. 

Trapcsnikoff. Electrolysis of cry.stals, 
397.d. 

Lund, G. K. See Bencdicks, C. 
Lundell, G. E. F., and H. B. Knowles. 

Determination of Ti by reduction 
with Zn and titration with per
manganate, 430A. 

Lunt, J. Spectrum of Ge, 402A. 
Lyman, Theodore. Book : '' L'Ultra

violet," 586A. ; series in spectra 
of Al and l\Ig in extreme ultra-violet, 
400.4., 401.d. 

Lyon, A. l. Al hard spots, 344.4. 

Maas, E., and E. Liebreich. Corrosion 
of metals, 36SA. 

McAdam, D. J., jun. Endurance pro
perties of alloys of Xi and of Cu, 
359.4. 

Mccorkle, Paul. Anhysteric magncto
stri<'tion e>ffects, 327 A. 

McCullough, James C., and Orland l\I. 
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Rieff. Prevention cf case-hardening 
by Cu plating, 492A. 

McGiehan, D. C. Tanks for airplanes 
fabricated from sheet Al by welding, 
514A. 

McHenry, E.W. See Powell, H. W. 
Mack, E. L. See Gillett, H. W. 
McKeehan, L. W. Ferro magnetism and 

its dependence on chem., thermal, and 
mech. conditions, 326A. 

Mackeown, S. S. Hall effect and 
specific resistance of cathodically 
deposited films of Au, 304A. 

McLachlan, James. Joining corners 
of large core-boxes, 530A. 

McLare, J. P. Repair of worn com
ponents by electro-deposition, 474A. 

McLay, A. B. See McLennan, J. C. 
McLennan, J. C., J. F. T. Young, and 

A. B . .McLay. Absorption and series 
spectra of Pb, 403A. ; absorption 
and series spectra of Sn, 406A. 

MacLeod, D. B. Relation between sur
face tension and density, 337A. 

McMeekan, J. Firebricks, fireclays, 
and other refractory materials, 563A. 

McMillan, Harry C. Special reamer 
for bronze, 523A. 

Macnamara, C. Permanent photo
graphs, 386A. 

Macnaughton, D. J. Hardness of 
e\ectro-deposit(d Fe, Ni, Co, and Cu, 
308A. 

Madrid, S. A. Burette for cyanide 
coppers, 437A. 

Maerkle, New results with 
Stellite tools, 350A. 

Malam, J. E. Phys. testing of metals, 
HOA. 

Malcolm, Vincent T. Elected member, 
16. 

Malgorn, G. Radiometallography, 
455A. 

Marais, C. F. Sec Tammann, G. 
Marchand, D. Accurate thermostat, 

458.4. 
Marchand, Jean. :'.\Ictallization in cold 

by meta.I spraying, 379.4. 
Marden, J. W. Titanium and zir

conium, 502.4.; sec .:\Ioore, R. B. 
Marie, C., and R. Audibert. Colloids 

and overvoltagc phenomena in 
PlPctrolysis, 465.4. 

Marki, Rudolf. ~ee Kremann, Robert. 
Martin, L. C. Book : ·' Optical 

:'.\lPasuring Instruments,'' 586A. 
Martin, L. H. See Stoner, E. C. 
Marx, Erich. Book edited by: 

" Ha.ndbuch der Radiologic," i586A. 

Marzahn, --. See Kuhnel,--. 
Masing, G. ~.\Iteration in volume of 

a body stressed elastically, 323A. ; 
cold-working and cold-hardening of 
meta.ls, 321.A. ; cracking of brass due 
to internal stresses, 353.4. 

Masing, Georg, and Carl Haase. In
ternal stress in brass tubes and 
methods for its removal, 353A. 

Mason, F. A. Book: "An Introduc
tion to the Literature of Chemistry 
for Senior Students and Research 
Chemists," 586.A. 

Mason, F. W. Book: "Mass Spectra 
and Isotopes," 287A. 

Masters, David. How bells are made, 
527A. 

Masters, H. K. Antimony, 490A. 
Matheson, J. Book: "The l\Ieta.1-

worker's Practical Calculator," 587 A. 
Mathews, J. Howard. Book, edited 

by : " Colloid Symposium Mono
graph," 587A. 

Mathewson, C. H. Trend of phys. 
metallurgy, 380A. 

Mathias, D. L. Action of drawing 
dies on metals, 521A. 

Matignon, C., and Carl Faurholt. Dis
covery of Al by Oersted in 1825, 
297A. 

Matula, V. Anthocyanin as indicator 
for acidimetry, 414.4. 

Maxted, E. B. Adsorption of cata
lytically poisonous metals by Pt. 
!.-Adsorption of Pb and Hg, 310A. 

May, Walter J. Collection of scrap 
metals, 533.A. ; experiment in 
foundry, 527.A. 

Maybrey, H. J. Use of l\Jg, 535.A. 
Maynard, T. Poole. Bauxite and Al, 

485A. 
Meadowcroft, J. W. Elect. spot weld

ing of Al or Duralumin, 512.4. 
Mecke, R. Structure of a class of 

band spectra, 41 lA. 
Meggers, W. F. Book : '' In vestiga

tions on the Platinum .l\Ietals. YII. 
-Arc Spectra of the Platinum 
.:\Ietals (4500A. to 9000A.)," 587.A. ; 
1921 Report of CommitteL [of Opt. 
Soc. Amer.] on standard wave
lengths, 408.4. ; rPgulari ties in arc 
spectrum of Cb, 40 LL ; spectrum 
regularities for Sc and Yt, 405..-1.; 
vanadium multiplets and Zeeman 
effect, 406..-1. 

Meissner, K. L. AdYancc>s in metal
lurgy of important metals during 
and since the \"\'ar, 478..-1. 
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Mekeel, D. L. Purchase of coal under 
specification of calorific Yaluc, 552A. 

Mellon, M. G. Calculating the results 
of a volumetric analvsis, 413A. 

Mellor, J. W. Book~ "~.\. Compre
hensive Treatise on Inorganic and 
Theoretical Chemistry," 587A.; 
book : '' :\Iodern Inorganic Chem
istry," 587 A. 

Meloche, Daniel Harvey. Elected 
member, 16. 

Melsom, S. W., and W. E. Boor. Current 
rating of single-conductor, had
covered, low-tension cables on single
phase a.c. circuits, 497 A. 

Memmler, K. Book: " Das Material
priifungswmen," 587A. 

Mendius, William. See Lester, H. H. 
Menon, Chenglath Kunhirama. Elected 

student member, 17. 
Merica, P. D. Correspondence on" Sur

face Abrasion as a Potential Cause of 
Localized Corrosion," 48. 

Merrett, W. H. Vote of thanks to 
Council, 15. 

Merrils, F. S. Fatigue of metals, 319A. 
Messner, Emil. Elected member, 16. 
Meunier, Stanilas. Rare metals and 

their us0s in industry, 481A. 
Meuwsen, A. See Ho~igschmidt, 0. 
Meyer, Fritz Nicholas. Elected mem

ber, 1 (i. 
Meyer, Stefan. :;\Iagnetization numbers 

of the rare earths, 397A. 
Michaud, Felix. Photoelectric cell, 

480A. 
Miethe, A. Breakdown of Hg a tom, 

399A.; formation of Au from Hg 
under influence of elect. discharges, 
306A. 

Miethe, A., and H. Stammreich. Quant. 
indication of small amounts of noble 
metal in Hg, 421A. 

Miething, H. Temp. measurement and 
total radiation, 457 A. ; see )Iocllcr, 
H. 

Miksch, Rudolf. See )loser, Ludwig. 
Millar, Russell W. Vapour pressure of 

monatomic elenH'nts, 337 A. 
Miller, Benjamin L. Graphite, ;)66A. 
Miller, Fred J. \Y a8te in metal trades 

industry, 56!LL 
Miller, H. Founding of brass in :\Iexioo, 

;)2iA. 
Miller, L. F. N" ew arrangenlf'n t for 
mca~uring magnl'tostrietiun, 32iA. 

Miller, S. W. (:as-weldi11g Al. 512.i. 
Milligan, Elva Smith. ~ee Congdon. 

L?on :\. 

Millikan, Robert Andrews. Book : 
''The Electrcn," ;)87~1. 

Millington, W. E. W. See Thompson, 
F. C. 

Millot, Andre. Elected member, 16. 
Mishima, T. See Xagaoka, H. 
Missenden, John. Yttrium, 316.i. 
Mitchell, W. M. Resolving power, 

magnification and enlargement, 385A. 
Mitman, Carl W. Lead, 30;3A. 
Mitschek, H. Determination of l\In in 

special steels and alloys containing 
Co, 426A. 

Moeller, H., and H. l\liething. Radia
tion omission of molten Al, 296A. 

Moeller, M. Measurement of temp. of 
molten meta.ls, 457 A. 

Mohler, F. L. See Ruark, Arthur E. 
Montrichard, E. AnalysiR of industrial 

flue gases, 555A. 
Moore, H. Discussion on '' Compata

tive Tests on Some Varieties of 
Commercial Copper Rod," 181 ; d,is
cussion on " The Density and Con
stitution of the Industrial Brasses," 
205. 

Moore, Howard R., and W. Albert 
Noyes. Photochemical studies. ll. 
-Activation of a Hg surface by 
light. Possible relation between 
photoelectric effect and photo
chernioal a.et ion, 333A. 

Moore, R. B., S. C. Lind, J. W. Marden, 
J. P. Bonardi, C. W. Davis, and 
J. E. Conley. Analytical methods 
for certain metals, including Ce, Th, 
l\lo, W, Ra, U, V, Ti, and Zr, 423A. 

Moorhouse, S., and A. Hudson. Ma.k
ing solder from scrap, 534A. 

Moose, Joe E., and S. W. Parr. Re
determination of heats of oxidation 
of certain metals, 336A. 

Morrell, R. S. Protective paint coat
ings, 3i6A. 

Morris, J. V. L. Training of workers 
in manufacture, 5iLL 

Morrison, James E. ::\Janagement in 
the brass and copper industry, 570A. 

Mortimer, F. Spencer. :\I.p., la.tent 
heat of fusion, and solubility, 336A. 

Mortimer, George. Al casting alloys, 
539A. ; corre8pondence on " A 
:Method of ImproYing the Properties 
of ~.\.luminium Alloy Ca.stings," 247. 

Moser, Ludwig, and Rudolf .'.\liksch. 
Estima.tfon and separation of rare 
meta.ls frum other meta ls. l\~.
Yol. estimation of To and its gravi
metric st>para.tion from Se, -1-2\JA. 
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Moser, Max. Xl'W mC'thod for inter
preting nutchc·d-bar impact test re
sults, 446A. 

Milek, Franz-Joh. Determination of 
Zn and Sb in ingots, 431A. 

Millier, Alex. Determination of crv~:tal 
axes in " single crystal " Al bar:s by 
means of X-rays, 390A. 

Millier, Carl. \\" arc lamps "ith in
creased brilliance, 503A. 

Millier, Erich. Book: " Elektro-
chemisches Praktikum," 587 A. 

Millier, J. A., and A. Foix. Estima
tion of small quantities of Au coluri
metrically as colloidal Au, 42;L1. 

Millier, John Hughes. New method 
for gravimetric determination of Ce, 
425A.. 

Muller, Richard. See Kremann, Ro bnt. 
Muller, Robert, Reinhold Honig, and 

Anton Konetschnigg. Electrolysis of 
non-aqucoussolutions. V.-Attempts 
to deposit certain heavy meta.ls from 
anhydrous pyridine, 473A.. 

J)Iuller, Robert, Franz Holzl, \Verner 
Knaus, :Franz Planiszig, and Konrad 
Prett. Electrolysis of non-aqueous 
solutions. IV.-Attempts tc· deposit 
certain earth and alkali earth metals 
from anhydrous pyridine, 473A. 

Muller, R. W. New foundry of Turna
toria de Ficr si Fabrica de l\lasini 
S.A. at Oradca l\Iare (Rumania), 
ti26A.; Zn losses in brass melting 
and their recovery, 536A. 

Muller - Leverkusen, --, and Wolf 
Johannes. Passivity of metals, 
especially iron, 465A.. 

Mulligan, M. J. Electrometric titration 
of ferrous Fe with potassium di
chromat<', 426A. 

Mulliken, Robert S. Separation of 
isotopeg. Application of systema,tic 
fractionation to Hg in a high-spPcd 
cva pora tion - diffusion apparatus, 
400A.. ; sepa,ration of isotopes [of 
Hg] by distillation and analogous 
processes, 400A. 

Muntz, (Sir) Gerard A. Correspondence 
on "Comparative Tests on Somn 
\-arieties of Commercial Copper Hod," 
185. 

Myers, J. E. Sec Hedges, E. S. 

Nadai, A. Commencement of flo"• in 
a. toro;ional rod, 44-LL ; planes of 
slip which form in loading of solid 
bodies, 4-14.-1. 

Nagaoka, H., and Y. Sugiura. Spectro
scopic evidence of isotopy, 400A.. 

Nagaoka, H., Y. Sugiura, and T. :'.\Iis
hima. Fine structure of Hg lines 
and the isotopes, 404.-1. 

Nagel, Conrad F., jun. Elected mem
ber, 2;)6; fusion welding of Al, 513A. 

Nakamura, G. Spectra of Hg cmitkd 
from various parts of a discharge 
tube, 403.-1. ; :-ice Kimura, :'.\J. 

Name, R. G. van, and F. Fenwick. 
Behaviour of electrodes of Pt and 
Pt alloys in electromctric analysis 
I.-Dissimilar dectrodes, 4l 5A.; be
haviour of electrodes of Pt and Pt 
alloys in clectrometric analysis. II. 
-Pulltriz<'<l clef'trodes, 416A. 

Narain, Ram. Elected member, 16. 
Narayan, A. L., and D. Gunnaiya. 

Absorption of Li vapour, 403A.. 
Narayan, A. L., and IC Rangadhama 

Row. Fluorescence and channelled 
absorption spectra of Bi vapour at 
high temps., 401A. 

Narayan, A. 1,., D. Gunnaiya, and K. R. 
Rao. Absorption and dispersion of 
TI vapour, 406A. 

Naray-Szab6, St. von. See Brummer, E. 
Nette, Max. See Hiittig, Gustav F. 
Neubecker, William. Covering tower 

roofs with sheet Cu, 492A. 
Neufeld, Martin W. Chemistry of 

welding, 509A.. 
Neumann, B., and H. Richter. 

Attempts to separate metallic W 
from solutions of W salts, 477 A. 

Neumann, Gustav. Formulro for cal
culation of volumes of air and com
bustion products rmd for verification 
of composition of gases arising from 
corn bust ion or gasification of fuels, 
533.-1. 

Neumann, 0. See Euck<'n, A. 
Neumann-Spallart, K. :'.\Jicro-clectro

lytic determination of Ag and Zn, 
.J.2().-1. 

Neuwahl, R. See Schreiber, G. 
Newbery, E. Oven-oltage and transfer 

resistance, 4G3A. 
Newcomb, R. W. Xew type of auto

matic temp. regulator and its appli
cation to heat-treating furnaces, 
543.4. 

Newman, F. H. Emis;;ion spectra of 
mixed alkali vapours, 408A. 

Nicholls, M. L. t:'ce Orndorff, W. R. 
Nichols, E. F., and J. D. Tear. Joining 

the infra-n'd and electric wave 
spectra, 410.-1. 
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Nicholson, J. W. Binding of electrons 
by atoms, 394.i.. 

Nicolau, P. Calibration of tensile 
te8ting machines, 450A. ; Jannin 
abrasion test applied to anti-friction 
metals, 441.A. 

Niewengloswki, G. H. Book: " Les 
Rayons X et le Radium," 58iA. 

Nikonov, J. P. Soldering Zn die-
castings, 509.i.. 

Nishida, Dengoro, and Ken-ichi Hira
bayashi. Reaction of potassium per
manganate with cuprous oxide in 
dilute sulphuric acid, and determina
tion of metallic Cu and cuprous 
and cupric oxides in their mixtures, 
425A. 

N oddack, W. See Eggert, J. 
Norbury, A. L. Discussion on "The 

Density and Constitution of the 
Indu8trial Brasses," 205; Note on 
'' The Effects of Certain Elements 
on the Electrical Resistivity of 
Copper," 91.-Discussion: T. Turner, 
94.-Reply to Discussion, 94.-Corre
spondence, 95. 

Norbury, A. L., and T. Samuel. Brinell
tensile relationship, 452A. 

North, John D. Case for metal con
struction of aeroplanes, 482A. 

North, John D., and Leslie Aitchison . 
.Materials in aircraft construction, 
482.d.. 

Noyes, W. Albert. See ~Iooie, Ho•vard 
R. 

Nyberg, H. D. Nyberg element, 46i A. 

O'Day, Marcus D. New application 
of bar method for measurement of 
thermal conductivity, 330.i.. 

Oden, Sven. See Coutts, John R. H. 
Oebbeke, K., and ~I. von Schwarz. 

Texture pictures of native metals, 
380A. 

O'Harra, B. M. Oxidation of Zn 
vapour by carbon monoxide, 3li A. 

Oishi, Genji. Elected member, 256. 
Okubo, Yosikadu. I-lee Honda, K6tar6. 
Onnes, H. Kamerlingh. Sec Tuyn, 

w. 
Orcel, J. Temps. of dehydra.tion of 

silica, tcs, 564A .. 
O'Reilly, B. Wire-flattening mill rolls, 

52LL 
Orengo, --. Apparatus employed in 

the preparation and combustion of 
powdned coal, 554.-!. 

Orndorff, W. R., and }l. L. );'ichulls. 

Dinitroso-resorcinol as reagent for 
quant. determination of Co in 
presence of Ni and other metals of 
.Fe group, 421.A. 

Ornstein, L. S., and H. C. Burger. 
Intensity of multiplet lines, 412~-L 

Ortner, Hugo. See Kremann, Robert.· 
Osswald, Herman. Difl.iculties in 

making tapered shells, 522A. 
Ost, H. Book : '' Lehrbuch der chem

ischen Technologie," 58iA. 
Ostby, R. E. Reclaiming precious 

metals in jewellery manufacture, 
510A. 

Otto, Hans P. Cheapening of products 
and die-casting proces8, 538A. 

Overbeck, W. J. Painting and preser
vation of metal surfaces, 376A. 

Overton, C. Press tools for making 
bushings, 524.A. 

Owe, Aage W. Quant. analy8is of Sn 
and Pb in hermetics, 420A. 

Owen, E. A. See Kaye, G. W. C. 
Owen, E. A., and G. D. Preston. Modi

fication of powder method of deter
mining structure of metal orystal8, 
390A. 

Owen, W. G. Progress in the manu
facture and use of clay refractories, 
563A. 

Pack, Charles. Cores and slides for 
die-casting die8, 539A.; design of 
die-casting dies, 539.A. ; develop
ments in die-casting practice, 539A.; 
die-casting dies and their design, 
539A. ; die-castings requiring two 
operationH, 539A. ; types of die
casting machines, 539.d. 

Pagel, H. Armin. Seo Brinton, Paul 
H. l\1.-P. 

Palmrer, Wilh. Electrochemical in
dustry of tiwcden, 462A. ; electro
lytic manufacture of Zn, 4ilA. 

Palmrer, Wilh., and A. Wejnarth. 
Electrolytic refining of zinc, 4i2A. 

Palmer, W. G., and F. H. Constable. 
Catalytic action of copper. !\'.
Periodic variation of <.tctivity with 
tom p. of reduction, 302.-!. ; ea talytic 
activity of Cu. \".-Comparison o± 
ra.tes of dehydrogenation of various 
alcohols, 303.-!. 

Paris, E. Corrosion of Fe and its 
suppression by do-aerating of the 
wa. ter, 315.-1. 

Pariser, E. A. Al, its occurrence, 
alloys, a.nd uses, 344A. 
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Parlour, George S. Elected mem her, 
16. 

Parmelee, H. C. Developments in 
electrochemistry and electrometal-
1 urgy, 462A. 

Parr, S. W. See )loose, Joe E. 
Parry, Walter Jones. Obituary notice, 

281. 
Parsons, (the Hon. Sir) Charleii A. 

Elected )lembcr of Council, 14. 
Parsons, James Albert. Elected mem

ber, 256. 
Partington, J. R. Overvoltage and 

phys. properties, 465A. ; see Doolan, 
J. J. 

Patry, Edouard. Elected member, 256. 
Patterson, Austin M. Book : "A 

Uerman-English Dictionary for 
Chemists," 588A. 

Pauli, 0. Debye-Scherrer method for 
investigation of crystal structure, 
389A. 

Pavelka, F. See Feigl, F. 
Peacock, H. B. Hall effect and sp. 

resistance in thin eve,porated films 
of Fe, Co, Ni, Pd, and Pt, 301A. 

Pease, Robert N. Sizes of atoms in 
diamond type crystals, 395A. 

Pechinger, L. Thermoelectric effect in 
a homogeneous wire with abrupt 
change of section, 328A. 

Peck, Nelson Chaffee. Elected student 
member, 256. 

Peck, R. W. Practical drop-forging 
methods, 524A. 

Peczalski, T., and A. Launert. Elect. 
resistance and density of Cu '' ce
mented" in some salts, 302A. 

Peebles, R. A. l\laking moulds, 
531A. 

Peirce, W. M. Preece test for zinc
coated materials, 379A. 

Perrin, R. Penetration into steel of 
bronze at high temps., 351A. 

Pfeiffer, Paul. Position of Be and :\lg 
in periodic system of clcnwnts, 
2H8A. 

Pfleiderer, G. See Ehrhardt, l' do. 
Phalen, W. C. )Jg industry in C.S.A., 

498A. 
Phelps, John. Slags produced m 

melting siln'r alloys, 537 A. 
Phillips, Albert John. Elected stud('n t 

member. 256. 
Phillips, S. H. Duralumin, its com

position imd treatm('nt, 3-±6.-1. 
Phillips, W. M. Durability of pla.frd 

surfal'P,.;, 377 A. 
Phragmen, G. See Bencdicks, C. 

Pickering, H. B. Sand - cutting 
machines, 532A. 

Pickwell, G. V. Sec Troendly, H. P. 
Picou, M. See Lebeau, P. 
Pied, H. Precipitation of Ta and Cb 

with cupferron and their separation 
from Fe, 435.d. 

Pierpont, Frank Hinman. Elected mem
ber, 256. 

Piersol, Robert J. Cold electronic 
discharge from l\Io, 307 A. 

Pionchon, J., and (l\liss) F. Demora. 
Formation, by wet method, of 
layers of cuprous oxide endowed 
"\Vith photoelectric properties, 467 A. 

Pirani, M., and K. Conrad. Determi
nation of the actual temp. of opaque 
diffuse reflecting bodies, 457 A. 

Pisek, Mont. Francis. Elected mem-
ber, 256. 

Planiszig, Franz. See Muller, Robert, 
Pogodin, S. See Schemtschushny, S. 
Pokrowski, G. I. Absorption of light 

by optically non-homogeneous media. 
-I., 334A. ; absorption of light in 
optically heterogeneous media.-II., 
386A. 

Polanyi, M., and E. Schmid. Structure 
of Worked metals, 380A. 

Pollak, I. Quant. microanalysis, 415A.; 
see Strebinger, R. 

Pollen, Stephen Hungerford. Elected 
member, 256. 

Pollock, Thomas Valentine. Elected 
m<,mbcr, 16. 

Polushkin, E. P. Alloys of Fe and U, 
363A. ; internal stress('s in metals, 
319A. 

Poncelet, E. Working of rolling·mills, 
520A. 

Pool, George Erskine. Elected mBm
ber, 17. 

Poritsky, A. Sec Kar:rer, Enoch. 
Porter, Alfred W. Standardization of 

sign of electric potential, -±63A. 
Porter, Horace C. Low temp. coal 

carbonization and its prospective 
industrial development, 552..-1. 

Portevin, A. Oxidizing fluxes in 
melting non-ferrous metals, 536A. ; 
see Guillet, L. ; sec Loisv, E. de. 

Portevin, A., and A. B;izon. First 
International Foundry Congress, 
527 _-1. 

Portevin, A,, and F. Le Cha.tdier. 
Light alloys of high strength "ithout 
:'.\lg, 345A.; thermal treatment of 
light alloys of Al with Cu, 
345.d. 
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Paste, Emerson P. Relative action of 
acids on cnamel.-Y., 3iiA. 

Potter, Harold H. Distribution of 
velocities among electrons emitted 
by hot Pt in atmosphere of H, 310A. 

Potts, Harold E. Book: "Patents: 
Invention and :\Iethod," 588A. 

Potts, Matthew W. Handling materials 
by cable conveyor, 529A. ; how 
mechanical handling cuts power 
costs, 529A. ; industrial transporta
tion over definite lines of travel, 
528A. ; mechanical handling at 
River Rouge, 528A. ; multiplied 
man power and simplifi<'d handling, 
529A. 

Pourcel, Alexander. Metallurgical work 
of, 567A. 

Powell, Donald. Elected student mem
ber, 16. 

Powell, H. W., and E. W. l\IcHcnry. 
Corrosion of tin container by canned 
foods, 374A. 

Powell, Pendleton. Mo, its alloys and 
its applicability as an alloying con
stituent, 357A., 358A. 

Prandtl, Ii. Practical exiimples of a 
theorem of Hencky's regarding 
plastic equilibrium, 443A. ; resist
ance to penetration (hardness) of 
plastic materials of construction 
and the strength of cutting edges, 
324.1. 

Prausnitz, Paul H. Fitted glass filter 
discs, 437 A. 

Preece, Archie. Elected student mem
ber, 16 .. 

Prescott, John. Book: "Applied Elas-
ticity, 588.A. 

Preston, G. D. See Owen, E. A. 
Prett, Konrad. See Muller, Robert. 
Price, B. K. Cleaning automobile 

castings, 537 A. 
Pridgeon, L. A., and W. L. Badger. 

Effect of surface conditions on heat 
transfer in evaporators, 478A. 

Priebe, C. T. 'Yhat becomes of the 
chips, 57LL 

Primrose, J. S. Glen. Heat-treatmmt 
of Cu alloys, 505A. 

Prosser, Cyril Ernest. Eleckd mc-r' · 
her, 1 i. 

Pryer, Frederick. Elected studcnt mem
ber, 256. 

Pulfrich, M. See Hursch, H. 
Pullin, V. E. Radiological rt'scarC'h, 

45;"L:l. 
Pulsifer, H. B. Book: " Structura.l 

)Jetallography," 588A. ; new ml'thod 

of preparing specimens of metals, 
384.-1. 

Puri, V. S. Sec Allmftnd, A. J. 
Putnam, Palmer Cosslett. '' A Chart 

showing the ChPmical Relationships 
in the }lincral Kingdom," 588A. 

Putte, M. van der. Influence of cathode 
on structure of electrolytic deposits, 
474A. ; spectrography: its applica
tion to metallurgy, 417 A. 

Quack, L. Xcw torch for lead burning, 
497A. 

Quimby, Walker S. Press tools for 
bcnding strip Al, 523..:1. 

Quin, L. H. Book compiled by: 
'' Quin's :'.\Ietal Handbook and 
Statistics," 588A. 

Rakowski, Victor. Future of zinc 
mining depends on galvanizing in
dustry, 504.A. 

Ralston, Oliver C. H in Zn cathodes, 
474A. 

Ramanathan, K. R. Temp. variation 
of elect. resistance of Cu and Fe 
fused with mica, 302A. 

Ramberg, Ludwig. Thermostats and 
regulators, electric heating, 438A. 

Ramsbottom, J. E. See Chapman, 
D. L. 

Ransom, Frederick. Elected member, 
16. 

Rao, K. Rangadhama. Fluorescence 
and channelled absorption of Bi at 
high temps., 401A.; see Narayan, 
A. L. 

Rapatz, F. Book : " Die Edclstiihle," 
588A ; high-speed steel and cutting 
metal, 363A. 

Rasson, E. Sec Harncck<'r, K. 
Rawlins, F. I. G. Intcrmetallic com

pounds, 380A. 
Ray, B. B. Dep<'ndPncc of the Ka 

doublet with (upon) diffrrcnt chemical 
compounds (combinations), 412A.; 
sec ~iegbahn, ::\1. 

Rayleigh, Lord. Book: ·'John 'Yilliam 
~trutt, third Baron Rayleigh, 0.1\l., 
F.R.~.," 588.-L 

Reber, James W. \Yaste-hrnt and 
gas-fired boikrn, 551A. 

Reboul, G., n.nd -- Boden. New 
methcd llf producing radiations 
,;itnatrd betwePn ultra,-Yiolet and 
X-rays, 40DA. 
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Redenbacher, W. Cse of thermo
couples, 469A. 

Reedy, J. H. Bouk : " Elementary 
Qualitative Analvsis," 588A. 

Rees, Sydney Henry. Elected member, 
17. 

Rees, W. J. Durability of refractories, 
559A. 

Regelsterger, F. Light metals m 
alloys, 363.A. 

Reinders, W., and A. ,V. Yervloet. 
Equilibria of W and its oxides with 
Hand water vapour, 316A. 

Reis, A., and L. Zimmermann. Hard
ness and hardness anisotrophy, 325A. 

Rengade, E., and E. Desvignes. Hard
ness of refractories at high temps., 
558A. 

Retschinsky, T. Au in Hg (arc) lamp, 
399A. 

Rettew, H. F., and C. Thumin. Tests 
on riveted joints in sheet Duralumin, 
347A. 

Reuleaux, 0. Sclcron alloys, 346A. 
Reynolds, J. F. Bronze or Babbitt for 

camshaft bearings, 484A. 
Rhead, E. L. Book : '' Metallurgy : 

An Elementary Text-Book," 588A. 
Rhein, U. See \Vilkc-Dorfurt, E. 
Rice, E. W. Field of research in in

dustrial institutions, 567 A. 
Rich, I. B., and Fred Wohlert. Bab

bitting cast iron, 485A. 
Richards, Theodore W. Atomic weights 

and isotopes, 400A. ; compressi
bility, internal pressure, and atomic 
magnitudes, 338A. 

Richards, Theodore· W., and Theodore 
Dunham, jun. Effect of changing 
hydrogen-ion concentration on poten
tial of Zn electrode, 466A. 

Richards, Theodore W., and Charles P. 
Smith. Heat of solution of Tl in 
dilute TI amalgams, 313A. 

Richards, Theodore W ., and Setsuro 
Tamaru. Heat of solution of Cd in 
hvclrochloric acid, 298A. 

Richards, Theodore W., and Thorbergur 
Thorvaldson. HPat of solution of 
Zn in hydrochloriP acid, 31 i A. 

Richardson, Harold Harmond. Elected 
mPmbcr, 16. 

Richardson, O. W. Electron emrns10n 
from nwtals as a function of temp., 
334.-1. 

Richardson, O. W., and A. F. A. 
Young. Thermionic Work-functions 
and photoelectric thresholds uf 
al ka.li metals, 318.-:1. 

Richter, Hermann. Autogcnous weld
ing of Cu in con;.;truction of apparatus 
and tulws, ;)15.-1. ; see Xcumann, B. 

Rickard, T. A. First use of metals, 
478A. 

Rideal, Eric K. }[echanif-m of re
versible electrode, 462A. 

Ridyard, H. N. }Ictal to glass joint, 
506A. 

Rieff, Orland M. Sec :\TcCullough, 
Jame;; C. 

Riemer, J. Behaviour of Pb washers 
between flanges of cast Fe shaft 
linings, 497A. 

Ringer, W. E. See Zwaardamaker, H. 
Ritchie, L. M. See Vinal, G. W. 
Roberts, Howard S. Furnace temp. 

regulator, 545A.; some new standard 
melting points at high temps., 457A. 

Roberts, H. T. Polishing Al castings, 
525A. 

Roberts, J. Keith. Thermal expansion 
of crystals of metallic Bi, 298A. 

Rohl, Rudolf. Solubility of Ni in water 
containing carbon dioxide, 308A. 

Rockwell, Stanley P. Practical metal
lography, 380A. 

Rodt, V., and E. Kindschcr. Separa
tion of small quantities of Ca from 
much Mg, 433A. 

Roedel, Edwin. Metallic sodium formed 
in sea-water, 469A. 

Rogers, James Henry. Elected mem
ber, 256. 

Rohde, F. Development of elect. 
driving of rolling-mills, 521A. 

Rohland, Walter. See Korber, Fried
rich. 

Rohmann, Hermann. Electric current 
across gaps in rauco, 333A. 

Rohn, W. Electrical bright annealing 
furnaces, 548A. ; preparation of 
pure Cr by direct reduction of oxide 
with H, 300A. ; tlwrmo-clC'ctric in
vestigationf; upon Ni alloys, 358A. 

Rohner, L. V. See Congdon, Leon A. 
Rohrbach, --. Large all-metal sea

planes, 489A. 
Rohre, K. Distillation of arsenious, 

antimonious, and stannic chloridei:;, 
432A. 

Rohrig, H. Soft annealing of Al, 505A. 
Rohrig, H., and'"· Borchert. Influence 

of annealing upon reactivity of Al, 
2H5.-l. 

Rolfe. R. T. }!e('h. ksting of materials, 
4-HU. 

Rollefson, G. K. High resistance for 
use "'ith dectrometer, 572A. 
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Romig, 0. E. See Krirnbok, Y. X. 
Rontgen, W. K. Concerning a new 

kind of rav, 456A. 
Rose, (Sir) Thomas Kirke. Xote on" The 

Density of Rhodium," 109.-Dis
cussion : W. Roscnhain, 111 ; C. H. 
Desch, 111; A. J. Webb, 112; T. 
Turner, 112.-Rcplie8 to Discussion, 
112, 113.-Correspo11de11ce: Ernest 
A. Smith, 113.-Rcply to Correspon
dence, 114. 

Rosenberg, Samuel J. Corres po11de11ce 
on " Some Experiments on the 
Abrasion of ::\letals," 69. 

Rosenhain, W. Discussion on " A 
.:\Iethod of Improving the Properties 
of Aluminium Alloy Castings," 243; 
d1'.scussion on " The Alpha Phase 
Boundary in the Copper-Zinc 
System," 222 ; discussion on " The 
Density and Constitution of the 
Industrial Brasses," 203, 206; dis
cussion on "The Density of 
Rhodium," 111 ; discussion on " The 
Effect of Grain-Size upon Hardness 
and Annealing Temperature," 137 ; 
discussion on " The Equilibrium 
Diagram of the Aluminium-Zinc 
System," 90 ; internal structure of 
alloys, 380A. ; when metals get 
tired, 446:1. 

Rosenhain, W., and S. L. Archbutt. 
Light alloys of Al, 345A. ; use of 
fluxes in melting of Al an<l its alloys, 
535A. 

Rosenthaler, L. Crystal reactions of 
K, l\fg, and ammonium, 421A.; 
microchernical analysis. 424A. 

Roshong, Roy George. Elected mem
ber, li. 

Rostosky, L. Joining Al to Al and 
other metals, 507 A. ; soldering Al, 
508:1. 

Rostosky, L., and--Liider. Soldering 
and 'wlding of Al, 508A. 

Roth, Walther. Book editrd by. 
"Chemiker-Kalmdn, 1925," 588A: 

Roth, W. A. PLitinum substitutes and 
conductivity titrations, 41 i _1. 

Roth, W. A., and R. Lasse. ::\!irro
com bust inn bum b and micro-calori
meter, 55liA. 

Roth, W. A., H. Cinsbrrg. and R. 
La.sse. )! icro-0urn bust.inn born b and 
mir ro-calorimetrr, 55liA. 

Rougier, R. Photo-electric cells uf the 
alka.linc metals. Prqla,ration and 
use in photometry, 318.-J.. 

Rousiers, Paul de. Book : · · Le:,; 

Grandcs Industries )I oderncs. II.
La ::\letallurgic," 589--1. 

Row, K. Rangadhama. Sec Xaravan, 
_.\.. L. • 

Rowe, Francis W. Controlling brass 
shop detail, 528A. ; operation of a 
brass foundry under scientific con
trol, 527A. 

Royds, T. Apparent tripling of certain 
lines in arc spectra, 410A. 

Ruark, Arthur E., F. L. Mohler, Paul 
D. Foote, and R. L. Chenault. 
Spectra and critical potentials of 
fifth group elements, 407A. 

Rumbold, W. G. Book: "Bauxite 
and Aluminium," 589A . 

Runge, J. Elect. conductivity of 
metallic aggregates, 366A. 

Russell, A. S. Complexity of elements. 
I.-Elements of odd atomic number, 
395--1. ; complexity of elements. 
II.-Elements of even atomic num
ber, 395A. ; need for redetermination 
of atomic weights of U, Th, and Ra, 
316A. ; radioactive disintegration 
series an<l relation of actinium to 
U, 335A. ; see ~Widdowson, W. P. 

Rutherford, (Sir) Ernest. Natural and 
artificial dis integration of the ele
ments, 396A., 397A. 

Rutherford, (Sir) E., and J. Chadwick. 
Disintegration of elements by a 
particles, 396A. 

Ruttan, R. F. Plan for development of 
industrial research in Canada, 567 A. 

Ryland, Herbert S. Manufacture of 
gold-filled spectacle frames, 496A. 

Ryschkewitz, Eugen·. l\1. p. and volati
lization of graphite, 565A. 

Sachs, G. Analysis of 
test, 450A. ; book: 
griffc dcr mechanischcn 
drr ::\Ietalle," 589A. ; 
solid bodies, 442A. 

the tensile 
"Grundbe
Tcchnologie 
friction of 

Sachsenberg, E. Book : '' .:\lechan-
isehe Tcchnologie drr .:\Ietallc in 
Frngc und Antwort," 589A. 

Sack, Rudolf H. See Korber, Friedrich. 
Safraneck, Jaroslav. )lagnetiza tion of 

alloys of Xi-Cr beyond Curie point, 
3J9A. ; magnetiza.tinn of electro
lytic Xi-Cr ahoys. 359.--1. 

Saha, Megh N ad. Tern p. ionization of 
l'll'lllt'll ts of higher groups in periodic 
l·las;;itication, 410_--I. 

Saldau, P. ~PP ~oldau. P. 
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Sale, Rhoda R. C. See Barkla, C. n. 
Salis, G. von. Primary arc spectrum 

of Zn and Cd, 40iA. 
Salpeter, J. Coeff. of expansion of 

mantle wire, 480A. ; theorv of 
hardening and softening of 'glass 
[and metal], 324A. 

Samuel, T. See Norbury, A. L. 
Sander, B. l\Iodel for illustration of 

space lattices and complexes, 389A. 
Sauerwald, F. Dependence of hard

ness [of metals] upon temp., 324A. 
Sauerwald, F., and G. Elsner. Bri

quetting and fritting of metallic 
oxides and power of adhesion between 
oxide surfaces, 339A. 

Sauerwald, F., and E. Jaenichen. 
Power of adhesion between metallic 
surfaces, 339A. 

Sauerwald, F., and K. Knehans. De
pendence on temp. of hardness of 
metals, 451A. 

Sayers, R. R., and P. A. Surgeon. Hg 
poisoning, 57 lA. 

Schaaf, William L. See Sobon, Julian 
Arell. 

Schaeffer, John A., and Bernard S. 
White. Book: "Chemical Analvsis 
of Lea.d and its Compounds," 589A. 

Schafmeister, P. See Tammann, G. 
Schalchlin, W. Elect. resistance of 

contacts, 480A. 
Schantl, E. Goppelsroeder test for 

Al and its application in micro
chemistry, 420A. 

Schatzel, Rudolph Albert. Elected 
member, 256. 

Scheel, Karl, and Friedr. Blankenstein. 
Sp. gr. of Hg, 306A. 

Schemtschushny, S., and S. Pogodin. 
Specific resistance and temp. coeff. 
of alloys of the ::\Ianganin type, 350A.; 
temp. coeff. of elect. resistance of 
::\Ianganin and Constantan. 3;)0A. 

Schiebold, E. Theories of ddormation 
criticized from the X-ra.v rcseard1 
viewpoint, 32LL ; work'-hardening 
question from standpoint of X-ra_'.· 
investigation. I.-:'.\Iechanirn1 of de
formation of crystalline m('dia and 
its characteristics in X-ray piC'tures. 
321A. 

Schimpf, M. New methods of gas
firing, 543A. 

Schmid, E. See Polan-ri, ::\I. 
Schmidt, Max. DC'tc;mination of n 

in AL 43LL 
Schneider, William G. C'u alloys and 

the utilization of Cu, 494A. • 

Schoenfeld, J. ::\kthod of detecting and 
preventing lead poisoning. 5iL-( 

Schofield, F. H. Thermal and elect. 
conductivities of some pure metals, 
331A. 

Scholl, J' oseph. Slip and fracture 
phenomenon, 444A. 

Schoop, M. U. :New metallizing pro
cess, 3i9A. ; theory of process for 
autogenous welding of Al, 513A.; 
theory regarding procPssC>s of auto
genous Al welding, 513A. 

Schramm, G. N. See (Vinal) G. W. 
Schreiber, G., and R. Neuwahl. Elek

tron, 356A. 
Schriever, William. Simple rigidity of 

a drawn 'V wire at incandescent 
temps., 31.5A. 

Schroeder, Frederic W. Sec ·Wilson, 
Hewitt. 

Schuberth, H. Book : " Das Atzen 
der Metalle fi.ir kunstgewarbliche 
Zwecke," 589A. 

Schueler, J. L. New method for zinc
coating wire, 378A. 

Schtiler, Hermann. Fine structures in 
primary arc spectrum of Li, 403A. 

Schulte, F. New appamtus for and 
experiments on firing with coal dust, 
553A. 

Schulte, W. Economical treatment of 
scrap Al, 533A. 

Schulz, E. H. Stellite and Stellite
. like alloys, 349A. 

Schulz, Hans. Reflection of surfaces 
producing partial scattering, 386A. 

Schulze, A. Book : " Die elektrische 
und thermischc Leitfahigkcit," 582A. 

Schulze, A. Gunther-. See Gunther
Schulze, A. 

Schumacher, Earle E. Correlation bc
twcf'n era.ck development in glasR 
while conducting electricity and 
chem. composition of glass, 572A. 

Schumacher, Earle E., and Francis F. 
Lucas. Photomicrographic evidencf' 
of crystal structure of pure Ce, :ml A. 

Schurmann, Analysis of Sn, 
420A. 

Schiltz, W. Sef' GE'rlach, "·· 
Schwartz, H. A. P_'.-rometry, 459A. 
Schwartz, Kevie W. Cr plating using 

Cr anodes, 4 7 <'LL 
Schwarz, M. von. Coarsely cr_'.·stalline 

brnring metal, 356A.; sf'e Oebbeke, 
K. 

Schwier, Carl. Elect. furnace for 
YitrPous E'namelling. 377 .~. 

Scott, D. H. Determination of vapour 
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pressures of Cs and Rb, and a calcu
lation of their chem. constants, 299..:-:!. 

Scott, E. Baliol. Tin, 502A. 
Scott, Wilfred W. Diphenylamine in-

<lic[l,tor vol. dctn. of Fe, 42.JA. 
Scott, Wirt S. Operating costs and 
, industrial electric heating, 547.-1. 
Scukareff, S. Sf'c Lukirsky, P. 
Sebelien, John. Analysis and origin 

of prehistoric bronzes, 352A. 
Sedstrom, Ernst. See Holgersson, Sven. 
Seede, John A. Energy consumed by 

electrochemical and metal-refining 
processes, 462A. ; see Crago, H. R. 

Seel, K. Rapid electrolytic determina
tion of Bi and its use in analysis of 
Bi ores and products, 422A. 

Seigle, J. Permanent deformation of 
wire broken on wire tension-test 
machines, 448A. 

Seligman, R. Di8cussion on " A 
.:\1ethod of Improving the PropcrtiC':-; 
of Aluminium Alloy Castings," 2-10, 
2~3. 

Selincourt, M. de. Effect of temp. on 
anomalous reflection of Ag, 3 l2A. 

Seljakow, N. Rontgeno - graphical 
method for determination of abs. 
dimensions of single crystals in 
materials having a micro-crystalline 
structure, 390A. 

Sem, M. See Hodson, Frank. 
Semon, Waldo L. See Smith, G. l\IcP. 
Seymour, Hartland. Explosive ten-

dencies of pulverized coal, 554A. 
Seymour, W. Storage of bituminous 

coal, 552A. 
Shah, Pir Ghulam Jilani. Elected mem

ber, 17. 
Shanks, Samuel. Elected student mem

ber, 17. 
Shapleigh, J. Corrosion and its rela

tion to safety in chem. plants, 37 LI. 
Sharma, R. K. See Sur, N. K. 
Shaver, W. W. Extreme ultra-violet 

spectra of alkali metals, 407 A. 
Shaw, Ben. Sec Edgar, James. 
Shaw, Ben., and James E. Edgar. 

:!'\otes on cores, 529A. 
Shearcroft, W. F. F. Book : " The 

Story of the Atom," i)89A. 
Shearer, G. Hcl[l,tion between mob

cul[l,r mid crvstal snnmet.rv [l,S shown 
by X-ray cr)·st[l,l a:'nalysis; 389A. 

Sheeler, R. C. Paint as a rust prc
vcntn,tin', 3i6A. 

Sheffield, C. G., and H. H. Fleming. 
Stnra!.!;e nnd handling of fuel oil in 
industrial plants, ;J;JU_-1. 

Shenstone, A. G. Low voltage arc 
spectrum of Cu, 401A. 

Shepard, R. L. C:::e of Pb and glycerin 
for bright Ni, 476A. 

Shigemune, Ryoicbi. Seger cones, 566.A. 
Shikata, Masuzo. Concentration cells 

and electrolysis of sodium cthoxidc 
solutions, 463A. 

Shires, Geoffrey A. Elcctrometric titra
tion. Im·cstign,tion of its method::; 
and application to certain metallur
gical analy8cs, 416.-1. 

Shoemaker, Robert J. Elected mem
ber, l G. 

Shutt, William James. See Hcpprn
stall, Thomas Arthur. 

Sidener, Charles F. t:lco Stoppd, 
Arthur E. 

Sieg, L. P. General relation between 
an adiabatic coeff. of elasticity and 
the abs. m. p. for several meta If', 
323A. ; optical constants of Sc in 
form of isolated crystals, 31L1.; 
principal reflecting powers of Tc, 
313A. 

Sieg, L. P., and l\I. E. Graber. Crvstal
linc irnturc of sputtered Te film, 391_-I. 

Siegbahn, Manne. Seo Biicklin, E. 
Siegbahn, Manne, and B. B. Hay. 

Irregularity of Ka doublets in ele
ments of lower atomic number. 
~park lines of Cu, 402.A. 

Siegbahn, Manne, a.ncl Robert Thora'us. 
Bxtcn,.;ion of X-ray spcct.rcscopic 
field, 408A. 

Sieglerschmidt, H. Determination of 
the alteration in length of wires 
stressed in tension by the '' bending 
rolls test," 448A. 

Sieurin, E., and Fredr. Carlsson. 
Testing of firebricks under pressure 
at high temps., 5;J8A. 

Sigrist, J., P. Winkler, and .:\1. \Yantz. 
Attempts to prepare Cr by clectro
lvtic method, 30UA. 

Silberstein, J. Cr plating, 47 ;)A. 

Simonds, Herbert R. Casting Al cycle 
parts, 540A. ; producing cores in 
quantities, 529_-I. 

Simonsen, Ivar Bull. See Korber, 
Friedrich. 

Sims, Clarence E. Arc n•gulation in 
elect. furnaces and pilot~ light con
trol, 5-l.JA.; O'l'C \\'i]:-;on, Hewitt. 

Singh, Lachbman. Elected mcm bt·r, 
lli. 

Si;co, Frank T. Fluorine acts upun 
rdrnctorics. i>GlL-1. 

Skan, Sylvia W. :-:;ce Southwell, R. \". 
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Skinner, C. E. Industrial research, 
56/A. 

Skowronski, S. Progress in clectro
J~·tic refining of metals during last 
clN~aclr. 4:69A. ; selenium and tellu
rium, :.iOLL 

Skrabal, A. Agf'ing of volumetric 
thiosulphate solutions, 4:13A. 

Slater, James Cuthbert-Bede. Elected 
member, 17. 

Sligh, T. S. Pla.tinum resist£rnce ther
mometer construction, 459A. 

Smalley, Oliver. l\laking long lifo 
moulds, 531A.; manufacture d 
Ii igh-grade • .\.1 and bronze powden~, 
J86A. 

Smith, A. J. ::\Jrlting by n.d. gas and 
other fuels, 53-!A., 543A. 

Smith, Anthony J. Eleckd member, 
16. 

Smith, Archibald John. Elected mem
ber, 16. 

Smith, C. Coulson-. See Coulson-Smith, 
c. 

Smith, Charles P. See Richn.rdr-:, Theo
dore W. 

Smith, Ernest A. Book : ''The Plati
num l\letals," 589.A. ; corres pondc11 ce 
on " The Density of Rhodium," 11 :l; 
modern uses of Zn, 503A. ; Pt 
substitutes, 500A. 

Smith, E. W., and F. S. Townend. 
2\frmufacture of oven cok(', ;)54:.·1. 

Smith, G. Frederick. lJse of bromato 
in vol. analysif. I\".-Prcparatfon 
r,nd properties of normal and basic 
nurcuric bromate, 413.A. 

Smith, G. McP., and 'Yaldo L. Semon. 
.:\lcchanism of precipitation of metal:-; 
by hydrogen sulphide. Co~our study 
nf certain sulphur complexes of Hg, 
:3ll6A. 

Smith, H. Grayson. Fine strncturn 
of the band spectra of Na, K, and 
Xa-K vapours, 405A. 

Smith, J. D. Main. Atomic structure, 
:rn2A. ; book : " Chemistry and 
Atomic Structure," 590 • ..J. ; book : 
'' Periodic Clasi,;ificn. tion and A tomie 
Structures of the Element:;;," 5\10.l. 

Smith, J. H. J. bnornrnl reflection of 
X-ran, 38fU. 

Smith, 
0

Sinclair. Electricall~- 1·xpl< 1tkd 
win's in high Yacuum. :~:3:U. 

Smith, Sydney Norman. Elected student 
lllC'lll btT, 16. 

Smith, S. W. DisCll·'·'ion 011 "The 
Den:;;it\· nnd l'(lnstitntit>ll of the 
Industi·ial Brnsse:;;," ~Uli. 

Smith, (Sir) William E. Elected \"ice
President, 14. 

Smith, W. Hanneford. See Kempe, 
R.R. 

Smithells, C. J. Vote of thanks to 
Council, 16. 

Smits, A. Electromotive beliaviour of 
Al, 296A. ; electromotive behaviour 
of Mg-II., 305A.; electromotive 
equilibrium and polarization, 464:A. 

Smits, E. See Zwaardemaker, H. 
Smout, A. J. G. Discussion on" Com

parative Tests on Some Varieties of 
Commercial Copper Rod," 180; 
discussion on '' The Removal of Red 
Stains from Brass," 160. 

Snook, S. W. G. Use of Ni-Cr alloys 
in glass industry, 500A. 

Snyder, N. H. Coal analy:;;is, 555A. 
Sohon, Julian Arell, and William L. 

Schaaf. Book compiled by: "A 
Reference List of Bibliographies, 
Chemistry, Chemical Technology, and 
Chemical Engineering published 
since 1900," 590A. 

Soldau, P. Equilibrium in Au-Zn 
system (on basis of elect. con
ductivity investigations at high 
temps.), 355A. 

Somerset, Henry St. John. Elected 
member, 16. 

Someya, Kinichi. Selective determina
tion of V in presence of Fe and Cr. 

• !.-determination of V in presence 
of Fe, 430A. 

Sommer, L. A. Spark s1wctrum of 
Cs, 401A. ; see Bechert, K. 

Sommerfeld, Arnold. Book: " Atom
bau und Spektrallinien," 590A. ; 
intensity of X-ray lines, 409A. 

Sonder, Richard A. Structure of 
atomic nuclei, 395..1. 

Sorensen, A. J. l\I agnetic properties of 
thin films of ferro-magnetic metals 
produced by the eyaporation method, 
327A. 

Southgate, George T. Boosting flamu 
temps. with ekct. arc. ,)4/A. 

Southwell, R. V., and ~yh-ia ''°· t-ikan. 
Stability under shca1:ing forces of a 
flat elastic strip, 323A. 

Speck, T. R. Furnace design and per
formance, 543A. 

Specketer, H. Elcctnwhemical inclui,;try 
in nermany. 462A. 

Speller, Frank Newman. Elected mcm
bn, 16. 

Spengler, 0. ~oldering of "\.I, 501 ~-l ., 
508A. 
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Spennrath, J. Book: " Elements de 
chimie industrielk," 590A. 

Spittle, A. :\Ianufacture of brass and 
Cu sheets and seamless drawn tubes, 
520A. 

Spooner, T. Effect of superposed a.c. 
on apparent magnetic permeability 
and hysteresis loss, 326A. 

Spraragen, W. Fluxes and slags in 
welding, 51 lA. 

Springer, J. F. Welding Cu fireboxes 
of locomotives, 5liLL 

Springer, J. W. Alkalimetry of zinc 
ammonium phosphate, 431A.; elec
trolytic estimation of Zn, 431A. 

Spurr, Josiah Edward, and Felix Edgar 
\Vormser. Book edited bv : "The 
Marketing of :\Ictals and 51inerals," 
590A. 

Stack, J. R. Electrolytic refining of 
Sn, 471A. 

Stager, H., and J. P. Bohnenblust. 
Catalytic action of metals on mineral 
oils, 341A. 

Stahl, W. Complete analysis of crude 
Pb, 419A. ; complete analysis of 
crude Zn, 420A. ; complete analysis 
of refined soft Pb, 4 UL4. ; see Hoff
mann, R. 

Stamer, --, and \V. Kuntze. Stress 
distribution in the cone of flow, 448A. 

Stammreich, H. Breakdown of Hg 
atom, 399A.; determination of Au in 
Hg, 425A. ; see ~1iethe, A. • 

Stanley, Frank A. Press tools for Al 
ware, 522A. 

Stansfield, Alfred, and W. V. Faith. 
Constitution of Ni-Cu mattes, 360A. 

Stead, John Edward. Obituary notice, 
.567A. 

Steidler, F. l\Iicrochemical reactions 
of Zr and some related elements, 
421A. 

Steigmann, A. Precipitation process 
for Ag and Au, 428A. 

Steinach, Hubert, and Georg Buchner. 
Book : " Die galvanischcn :\Ietall
niedersehlage und dercn Ausfiihr
ung," 590A. 

Steinert, J. Economic prospects of 
utilization of peat. 5;)0A. 

Steinhardt, Peter. Theories concerning 
pyrophoric prop<:>rty of cerite nwtals, 
300A. 

Stelling, Ernesto. Solution of tin and 
antimonv oxides, 430A. 

Sterzel, K: A. Fundanwntals of tech
nical diagnosis bv means of X-ravs, 
with spc~ial rcfcr~nce to Fe, 456A~ 

Stevens, Frederic B. Buffing and 
polishing data, 525A. 

Stifler, W. W. See Clark, George L. 
Stillman, John Maxson. Boc.k: "The 

Story of EJ.rly Chemistry," 590A. 
Stintzing, H. Dissectable space lattice 

model, 389A. 
Stirlen, E. D. Double wedge com

parator for controlling acidity of Ni 
solutions, 476.4. 

Stockdale, D. Di.9c11s8ion on ''The 
Alpha Phase Boundary in the 
Copper-Zinc System," 222. 

Stokes, Francis Wm. Elected member, 
16. 

Stoner, E. C., and L. H. l\Iartin. Ab
sorption of X-rays, 334A. 

Stoppel, Arthur E. Seo Brinton, Paul 
H . .l\1.-P. 

Stoppel, Arthur E., Charles F. Sidener, 
and Paul H. :'.\f.-P. Brinton. Iodo
metric determination of V, 430A. 

Stout, William B. Duralumin : its 
properties and commercial possi
bilities, 490A. 

Strahan, James Walker. Elected mem
ber, 17. 

Strauch, G. See Classen, A. 
Strebinger, R., and J. Pollak. l\J icro

analytical determination of Cu and 
Ni in presence of each other, 424A. 

Street, Louis Joseph. Elected member, 
17. 

Stromeyer, Charles Edmund. Elected 
member, 256. 

Sugden, Samuel. Determination of sur
face tension from rise in capillary 
tubes, 337A. 

Sugiura, Y. See Nagaoka, H. 
Suhrmann, Rudolf. Dependence of 

electron emission on gas content of 
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