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XIV.-FOUNDRY PRACTICE AND 
APPLIANCES. 

For keys to e.bbreviation11 used, aeo pp.. 356 a.nd 370. 

America 's Foundry ConditioOJ. U. Lohse (Z. V. d.!. , 1926, 70, 357-360). 
-A numbor of observations of foundry arrangements in At:llerica. made during 
a tour of instruction, are communicated.-G. S. 

Some Notes on Current American Foundry Practice. J. E. Fletcher 
(Found. Trade J ., 1926, 34, 363-366).-An address to the Birmingham Branch 
of the Institute of British Foundrymen.-W. H. D. 

ImpreaioOJ of American Feundri.,, S. H. RUl!SCll (Found. Trade .T., 1927, 
35, 3--jj).-Rcad before the East Midlands Branch of the l!ll!tituto of British 
Foundrymen.-W. H . D. 

The Fourlh Foundry Exhibition in Dttueldorf. C. Irreobergcr (Stahl '" 
Eisen, 1925, 45, 166&-1670, 1809-1815, 2009-2013; 1926, 46, 105-110).­
A vuy complete report on t.ho individual sections of the Exhibition.-0. S. 

A Modern Metallurgical Plant. Anon. (BrM8 World, 1926, 22, 87).-Givee 
illustrations and a. brief description of the now plant of the Niagara Falls 
Smelting and Refining Corporation, Buffalo, N.Y.- W. H.-R. 

The Present Slate of Our [Foundry) Industry, R. J . Shaw (Found. Tmde 
J., 1926, 34, 307-312).- Preeidential Address to the London Branch of t he 
Institute of British Foundrymen, and the discussion upon it.-W. H. D. 

Notes on Foundry Progress. S. G. Smith (Found. Trade J., 1926, 34, 
349-352, 37f>-376).-Presidential Addretie to the Lancaehire Branch of the 
!!ll!tituto of Britieh l<'oundrymen.- W. H. D. 

Non-Ferrous Foundry Plactiee. Arthur Logan (Found. Trade J., 1926, 
34, 505-507, 526-528).-An extract from a paper read before the Middlesbrough 
Branch of the Listitutc of British }"'oundrymen. L. considers bronzes at some 
length, and also brasses, manganese-bra.ss, and "aluminium -bronzc."-W. H. D. 

Cutting Costs in Non-Ferrous Plant. B. Finney (Iron Age, 1926, ll8, 
1471- 1476).- A detnilod deecription of a new American plant.-W. A. C. N. 

The Commercial Aspect of Foundry Work. J. Wolstonholme (Mech. 
World, 1926, 79, 249-250, 269-271).-Rcad before the Junior l!ll!titution of 
Engineers. The economics of the foundry are discussed, specific reference to 
cast iron only being made.-1''. J. 

Controlling Quality in a Brau Foundry. Reg. Micks (Canad. Found., 
1926, 17, (9). 19-21).-An illustrated description of the foundry of the Sully 
Brass Foundry, Ltd., Toronto, ,which deals with copper, brass, bronze, and 
Aluminium alloys.- W. H.·R. · 

Foundry Pianning for Economical Production, Evan J . Roae (Proc. 
huit. Brit. Found., 1924-25, 18, 624-659).-See J ., 1925, 34, 612, 

Applying Science in the Foundry. C. H. Ridsdalo (Found. Trade J. , 1926, 
34, 475-476, 499-504, 519-522).- A long descriptive articlo ehowing how it ie 
,necessary to know, not only the ordinary analyses of met&la, but also their 
structural constitution. The application of science in the foundry requiros 
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knowledge of the fundamental physical and chemical principles, a.nd of tho 
rceult.8 of certain procodure. The results of &ca.demic invostigations can be 
successfully applied by men whose sense of proportion and commercial 
perceptions have been developed by sufficient prn.otical experience and 
responsibility in works.-W. H. D. 

The Eu.mination of Metals. W. H. Poole (Proc. Inst. Bril. Found., 
I 924--25, 18, 529-542).-A paper which commences with observations on tho 
occurrcnco of gmphite in cast irons, and concludos with somo remarks on 
heavy core oil tcsts.-W. H. D. 

The Engineer and the Fonndry. Anon. (Engineer, 1926, 142, 200-201).­
.An addroos.- B. B. 

Brau Fonndry Uoe• Innovation1. Anon. (Foundry, 1926, M, 288).-A 
number of practical features in the furnace lay-out and crucible handling are 
described. An iron-grating runs parallel with tho row of oil-fired furnacoo, 
and servos to minimize da.ngers ensWng when a crucible of molten metal 
breaks, also to fe.cilita.tie recovery of spilled metal. The crucibles are mani· 
pulated in tong., the handles of which are bent at right angles, facilitating 
transfer to any part of tho foundry adjoining the melting room and obviating 
the inconvenience of standing over the furnace. Fumaoo covers are counter­
weighted, a.nd provision ma.do for running out any metal spilled in the fumaco 
through a hole in the back of the latter into ingot moulds.-F. J. 

Making a Special Pipe Connection. J. H. List (Found. Trade J., 1926, 84, 
435).- A short illustrated articlo which does not lend il<!elf to abstracting. 

-W.H. D. 
The Production of Secondary Aluminium and Aluminium Alloys from 

Scrap. Robert J. Anderson (Mining Mag., 1926, 35, 142- 154).-Covers the 
s&me ground as the recent scrios of articles by A. in Metal Ind. (N. Y.). (Cl. 
J., 1925, 34, 625; 1926, 36, 635.)--A. R. P. 

Saving in Foundry Handling with the Electric Ind111trial Truck. H. J. 
Payno (Am er. l'ound. Assoc. (Advance Copy), 1926, Sept. 1- 16).- Many 
standard types of material-handling equipment ha.vo a legitimate field of 
application in tho foundry. Each in its placo is best. While this paper is 
concerned primarily with the performance and operation of tho industrial 
electric truck, it is not .maintained that this equipment is a panacea. for all 
ma.teria.1-handling problems encountered in the foundry. Suoh a contention 
would discount the very real merits of the storage battery and truck tract.or in 
this typo of service. Sand, pig, scrap, cores, Basks, molten metal, scmi­
fini.shod cMtings, annealing pots and finished castings, together with waste, 
can, however, be handled effectively with the industrial truck in most casee. 
The practice of the Erie Malleable Iron Co. is described in detail, and since 
this concern has made effective use of this equipment in handling all of th.e8e 
ma.t.erials, the manner of succossful application of the equipment is clearly 
defined. Reference is made particularly to the performance of tho pot.­
charging truck and to the higher capacity lift truck units now coming into 
extensive service. The use of auxiliaries, such as special skids, scales, forks 
for converting standard elevating platform equipment to pot-handling trucks, 
is brought out. 'rho point is made that the lifo of this equipment, properly. 
mainta.incd, run~ to 12 years or more ; that the total cost of operation does not 
exceed $5.00 in ordinary foundry service ; that tho average per man increase 
in ea.pa.city obtained through its use runs from 5 to 15 times. A special effort 
has boon ma.do to suggest ways and means for improving the synchronization 
of tho storage battery truck and tractor with other types of handling equipment 
o! proved utility in the foundry. 
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The Conveyance of Material in the Fonndry (with Special Reference to the 
Production of Light Caatinp). J . M. Primrose (Proc. hl8t. Brit. Found., 
1924-25, 18, 567--070).-A short paper advocating the use of an elevated 
mono-rail carrying system in foundries as a. ma.nua.l la.hour-saving device. 

-W.H.D. 
Lifting Loadl that Slow up Production. E.T. Bennington (Ca11ad. Found., 

1926, 17, (7), 18, 28).-Deacribes the advant&gee of mechanical hoists and 
overhead carriers in the foundry.-W. H.-R. 

Handling Materials in a Fonndry. E. T. Bennington (Found. Trade J ., 
1926, 34, 293-294).-Rcad before the American Foundrymen's Aaaociation. 
(Soo J., 1926, 86, 629.)-E. C. 

Eleolrio Hoists a Factor in Elllciency. John Morris Combs ( Canad. 
Found., 1926, 17, (3), 14-16).-Deeoribee the various usoe of electric hoists in 
the foundry and shows how economies may be effected by the use of these. 

-W. H.·R. 
Foundry Trestle. Anon. (Found. Trade J. , 1926, 34, 362).-A note 

describing an efficient but inexpensive trestle for supporting moulds, cores, 
&c.-W.H.D. 

lllodern Pattern lllaking. J. A. Stevenson (Proc. l n&t. Brit. Found., 
1924-25, 18, 308--319).-Pattorn-making practice is discussed under the 
following headings : plates, oil-sand cores, fla.nged couplings, ring-oiling 
pedestals, pinion-housings, pipes, grooved rope pulleys, largo fiy-wheels, 
weaving-shed pulleys, and exhaust ca.sings.-W. H. D. 

The lllaking of Thin Section Patterns. T. W. Markland (Proc. ln&t. Brit. 
Found., 1924-25, 18, 807-<!17).-Describee the making of a plato pattern, 
with a few hints on camber.-W. H. D. 

Pattern Economieo. Anon. (Mech. World, 1926, 79, 12-13, 67, 124-125, 
168-169).-The two principal factors entering into the cost of patterns are 
quantity of timber used and time ocoupiod in construction. The cost ca.n 
sometimes be reduced without a. cOncomitant increase of coste in the foundry. 
but such an increase may generally be expected to a.ccrue. Eoonomies are 
classified and discussed.-};'. J. 

The Old Pattern Problem. Anon. (Jf ech. World, 1926, 79, 47).-A brief 
artiolo .on the storage of pa.ttcrns.- F. J. 

Fitting Irregular Pattern Shapeo. J . MoLachlan (Canad. Found., 1926, 
17, (8), 14-15).-Deecribee methods used in the preparation of circular and 
elliptical patterns.-W. H.-R. 

Gives Pattern Detail and lllethod of llloulding Axle Box. Joseph Horner 
(Foundry, 1926, 54, 242-243).-A well-illustrated article describing the 
making of pattern and mould for boa.ring boxes for Brititlh railway cars. 

-F. J. 
The Pattern Plata. Adolf Haug (Stahl u. Eim" 1925, 45, 1301- 1306).­

The development of the pattern a.nd its present forms a.re describcd.-G. S. 
Pattern Plates. E. R<mceray (Found. Trade J., 1926, 34, 89-92).-Rcad 

before Czecho·Slovakian }"oundrymen'a Association. Many illustrations with 
detailed deecriptiona.-E. C. 

A Scriber for Palternmakers. Anon. (Found. Trade J ., 1926, 34, 78).­
Deta.ils given of a simple and useful tool.-E. C. 

Core lllaking with Electric Heat. Anon. (Elcc. World, 1926, 88, 1226).­
The findings of the power committee of the N.E.L.A. on the advantages of 
electric boat for core making are swnmarized.-C. J. S. 

The Elfecta of llloiature Absorption on the Properties of Dry~d Cores. 
H. L. Campbell (Amer. Found. Aaaoc. (Advance Copy), 1927, J une, !-~).-

VOL. XX.X:VII. 2 Z 
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This paper deals with an inves tigation m&do to determine the changes in 
strength a.nd permeability of dry-sand cores when placed in grecnaa.nd moulds 
for different periods of time. Nine core-sand mixturee were med, the binders 
being linseed oil, rosin, pit.eh, cereal flours, sulphit.e liquor, mol&sseS, and 
doxtrin. Conclusions reached were that the deterioration in strength is 
dependent on the type of binders used and length of time left in moist mould. 
'The permeability is not changed on exposure to moist llir for periods of timo 
up to 24 hrs., and the a.mount of moisture absorbed by dry-sand cores from 
closed greensand moulds is relatively small. 

Core Suppor!a in Large Cutings. Ivan Lamoreux (A""1'. Found. Aa«>e. 
(Advance Copy), 1926, Sept., 1- 7).-A description of the precautions to be 
taken in providing efficient core supports in casting large iron a.rticlcs (such as 
pipes for chemica.1 factories) , including diagrams showing correct and incorrect 
ways of using the supports.-A. R. P . 

A Standard Sand !or U11e in Testing Core Binders. H. L. Campbell (Amer. 
Found. A880G. (Advance Copy), 1926, Sept., 1- 7).- In the dovelopment of 
mothods for testing core binders, it has been neoeesary to determine the 
influence of the size and shape of sand gmina on tho propcrtiee of cores. 
Tho purpose of this invostigation wa.s to establish a specification for sand 
which could bo recommended for general use in testing core binders. Twcnty­
fourreproscnt&tive samples of coro sands wore colloctcd from natural deposit.9, 
or from foundries, and were t.eeted for grain-size. Tho effect of grain-size on 
dry bond and permeabili ty was determined. From the results of tho tests it 
was concluded that sand for tosting purposes should be limited to one sieve 
sizo, which, a.ccording to C. 'e opinion, is that sand which passes a 60-mceh 
sieve and is retained on a 70-mesh sieve. 

Methods for Determining the Properties of Core1 made with Cereal Binders. 
H. L. Campbell (Found. Trade J ., 1926, 34, 327- 329).-!Wad before the 
American lfoundrymen's .Association (abstract a.bove).-W. H. D. 

Core Oil Specifications. V. A. Ci-osby (Amer. Found. A880G. (Advance 
Copy), 1927, June, 1-6).-C. discusses tho properties of core oils, which are 
examined to determine the quality of the oils puroha.scd. Specifications used 
are listed, u.nd the reMons for the items of the specifications are discussed. 

Foundry Blacking. D. G. Anderson •nd A. N. Ogdon (Amer. Found. 
AsBOC. (Advance Copy), 1927, June, 1-10).- Tho authors disouss the need for 
a test for foundry blackings which will give aome dofimte idea of the qu.Uty 
for foundry use. Chemical and microscopical examinations are not ea.till· 
factory, though they give some idea of the va.lue of the material. After some 
experimental work a method was dovclopod to teat the electrical resistance of 
a specimen under a standard pressure. This latter method ha.s proved to be 
of valuo in dctcnnining the quality of purohascd plumbago. A method of 
using comproR8cd air to keep the graphite in suspension aa a. liquid carrier is 
described. 

Gates and Risers. :F. C. Edwards (Proc. Inst. Brit. Found., 1924-26, 18, 
751- 772).-.$ee J ., 1925, 34, 624. 

The Production of Bronze (Rotgnu) Cylinder Liners. Gustav Krebs 
(Z. 9'8. Giesserei-Praxia: Daa .Metall, 1926, 47, 191-192).-The alloys, 
moulding, cores, a.nd ea.sting heads a.re discussed.-B. B. 

lncreuing Output with Moulding lllachine1. Reg. Mick• (Canad. Found., 
I 926, 17, (6), 17-19).-Describcs the working of the different type• of moulding 
machines, a.nd emphasizes the savings resulting from their use.- W. H.-R. 

Describes Loam Moulding Methods. Ben Shaw and J•mcs Edgar(Foundry, 
1929, 53, 956-958, 999-1002; 1926, 54, 21-23, 55-58, 112-115, 137-141, 
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184-187, 226--228, 276--270).-A series of articles in which method. of loam 
moulding aro amply illustrated and described. In article VI. (pp. 137- 141) 
the manner in which straw rope is applied to core barrels n.nd the purpose it 
servei3 in casting, the venting of barrels, need for gauge sticks, &c., are discussed. 
A line-drawing of a belt-driven machine for making loam cores in a. wide 
r&nge of sizes may interest tube-makers. In article IX. (pp. 276--279) tho 
essential features of making mouJds for propellers arc described.-F. J . 

The Reduction ol Moulding Losses. R. A. Greeno (Amer. Fuund. A•80C­
(Advanco Copy), 1927, June, 1- 11).-The problem G. considers ia what can 
ho done to get closer union or co-opera.tion between tho moulders, inittruct.Qrs, 
foremen, moto.UurgiBts, engineers, and other groups, with the main id0& of 
producing quality castings "'-ith a low loss. The plan put into practice at 
the Ohio Brass Company works is described in detail. Accurate records aro 
stated to be the nucleus of the system, and publicity creating interest and 
attracting attention to those records is a.n important follow-up point. By 
means of theso records there has been developed a friendly rivalry amongst 
the men and instructors to corn pete in reducing l068es. By means of this 
system the losses have been cut from a yearly avera.go of about 8·5% to 
about' 4·5%, which in their plant means a saving of somo 200,000 lb. of 
ea.stings. 

Small Work Moulding in Green and .Dry Sand. J. D. Nicholson (Proo. 
Inst. Brit. Found., 1024-25, 18, 51&-528).-See J., 1925, 34, 619. 

Inlluence ol the Wall Thiclmeu ol Moulds on the Cuting. F. Leitner 
(Stahl u. Eisen, 1926, 46, 629-631).-Casting tests with iron in moulds of 
different wall thicknesscs show the best structure with medium wall 
thlckncssea in almost tho same cooling timo as with tho thickest moulds. 

-G.S. 
The Mcnld- Ils Function and Preparation. J. E. Fletcher (Found. Trad< 

J., 1926, 34, 389-392, 413-415).- IW&d before the Manchester Metallurgical 
Society, and including F. 's own method of testing sa.nds.-W. H. D. 

Water-Cooled Metal Moulds. 0. Junker (Z. MeiaU/cunde, 1926, 18, 312-
314).-The action of a. water-cooled copper mould with a. thickness of 20 mm. 
is described, and its advantages in comparison with & mould of cast iron a.re 
referred to.-111. H. 

Notes on Moulding Sands. J . E. Fletcher (BuU. British Cast Iro" R ... 
Aa.!OC., No. 14, 1926, 3-7).-Thc dif!crent screen or ~ove tests for moulding 
sands arc discussed. The brass wire, squa.ro-meshod sioves recommended by 
tho I nstitute of Mining and Metallurgy are satisfactory if kept clean, but for 
regular work brass or copper sieves perforated with circular ho lee a.re better. 
Sieves passing 0 · 6, 0 · 25, and 0 · l mm. are suitable for rough foundry work. 
The gru.d.ing of moulding sands and the connection between chemical compot1i­
tion and gra.in-sizo a.re discUBBed and illUJJtratod graphically. Tho ratio 
silica : alumina decreases regularly a.a the grains becomo finer. The nature 
and origin of tho .Moxley sand are d.iscll88ed; this sand in some ways resembles 
& mixture of fine quartz and fuller's ea.rth.-W. H.·R. 

Moulding Sand. Anon. (Automobile Eng., 1026, 16, 176).-A ehort 
aooount of the essential requirements in regard to texture and composition of 
sand Ku..itable for various types of foundry casting. The ossential requirement.6 
of good moulding sand are onumera.tcd, under headings of permeability, 
infusibility, romov&bility to leave a clean, smooth skin, firmness when rammed 
in a mould, and comps.et enough to resist pressure of liquid metals. For light 
brass castings the % of silica recommended in a moulding sand is a.bout 80% 
compared with 85% for cast iron and 95% for stool castings.-J. P. 
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The Prelent Statwi ot the Laboratory Inveatigation ot Sanda. H . Ries 
(Proc. Inst. Brit. Found., 1924--25, 18, 32-55).-,<!oo J., 1925, 34, 622. 

Monlding Sand tor Aluminium Fonndries. Anon. (Aluminium, 1926, S. 
( 19), 7).-The most suitablo sands for aluminium loundrioe aro the so-called 
" fn.t "sand! to which a. small proportion of ooa.I duat has been added. Building 
sand or other loan sand bonded with linsocd oil, molasses or dextrin is bes~ for 
making the cores. The nccesaity for the provision of numerous risers in 
ma.king moulds for aluminium ea.stings is ompbasized.-A. R. P. 

Sand Control in the Foundry. H. W. Diotort and H. W. Wakofield, jun. 
(Amer. Found. A8.'0C. (Advance Copy), 1926,Sept., 1- 23).-A brief deecriptionia 
given of tho application of the various sand toet:a recommended by the A.F.A. 
to tho moulding sand used in a. largo American cast-iron foundry. Dry ea.nd 
strength and permeability a.re the two most important factors in reducing 
c83ting losses. The former may be increased by using a. higher percentage of 
water in tho groensand or by the addition of up to 3% of pitch, and the latter 
by reducing the fineness of the sand mix.-A. R. P. 

The Preparation of Moolding Sancla in the Foundry. A. Be.illot (Fonderit 
tnD(l., 1926, 20, 68- 71 ).-A critical exe.minl\tion of the American, German, and 
French methods of moulding sand propa.ra.tion. It is stated that the process 
genera.Uy adopted in French factories yields a sand a.s suitable for moulding 
purposes, yet in fewer steps, than those in operation in other countries. 

-W.A.C.N. 
Preparation of Foundry Sand. G. P iron (Fonderit mod., 1926, 20, 135-137). 

-'l'ho main qualities to which attention is drawn are pla.sticity, permeability, 
refrnctor"inoss, and homogeneity. It is also tio be remcmbored that no amount 
of physical propara.tion will give to any sand which has not a euita.blo chemical 
composition, thoso qualities which aro necessary for good moulding. Plant 
is described which has been designed to prepare ea.nd under somi-autiomatio 
control, and which, in one ma.chino, servos to give to the granules and the 
ml\trix a consistency which brings their physical propertios into better rela­
tionship and thus ultimately produces a finer working ma.terial.-W. A. C. N. 

Foundry Progress in Sand Preparation. C. D. Hollins (Canad. Found., 
1926, 17, (4), 20-21 ).-Reviews the introduction of mechanical sand mixen 
u.n<l cutters in the foundry industry.-W. H.-R. · 

Preparation and Use of lndUJtrial Special Sancla. W. M. Weigel (TraM. 
Amer. 1"8t. Min. Met. E1UJ., 1926, 78, 434-447).-,<!eo J ., 1926, 85, 807. 

Mining and Preparation of Eastern Monlding Sancla. R. M. Bird (TraM. 
Amer. ],..t, .Min. Md. Eng., 1926, 73, 381-388).-An illustr&tod doscription 
of methods of foundry sand production typical of tbo Now York and ·Now 
J ersey arcM.-R. G. 

Jlllinlng and Preparation of Eastern Monlding Sana.. R. M. Bird (Mi10. 
a>td M d ., 1926, 7, 61--M).-,<;oo ab<tract abovo.-A. R. P. 

Securing PerteoUy Conditioned Sand. F. A. Smith (Can<><l. Found., 19211, 
17, (4), 1~14).-Emphasizos the importance of thoroughly well mixed sand 
in foundry work, and the great value of mocha.nical mixers and sand-cutting 
macruncs.- W. H.-R. 

The Grading ot Moolding Sancla. C. A. Hansen (Amer. Found. A,,_, 
(Adv&nce Copy}, 1926, Sept., 1-30).-The character of the distribution al 
grain-sizes in moulding sands is a.na.lysed and described. .A simple method of 
determining the average fineness of grain is proposed a.a a be.sis for gradiq 
sands in respect of fincn888 of grain . Tho relation between this propoeed 
fineness scale and the grade numbers assigned by commercial sand produoen 
in the Albany di, trict (U.S.A.) is a.nalysed. The relations between finene11rol 
grain, .. detorminod by the proposed method, and variQ\UI phrs:ic~I propertieo 
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of sands, arc discussed, with pa.rticula.r reference to establishing an acccpta.ble 
ha.sis for the selection of sands for typical classes of foundry work. 

The Use of Standard Testa of Moulding Sanda. H . Ries (TraM. Amer. Inst. 
Min. Met. Eng., 1926, 73, 394--397).-See J ., 1926, 35, 806. 

A Practical View of Facing Sanda. Anon. {Fo1md. Trade J ., 1926, 34, 
79).-Description and composition of mixtures of these sands for different 
ol ... es of mouldings.-E. C. 

Heat Transference ol Moulding Sanda. Franz Roll (Giesserei-Zeit., 1926, 
23, 298-301).-Tests on casting iron in dry and green sand showed that no 
diroot relation can be es tablished bctweon the composition of the sand and its 
heat conductivity. Tho p.roportion of clay in the sand, however, seems to 
play an important part in restraining the ra.to of heat transmission thi'ough 
the mould, but the prcsonoo of we.tor in grecnsand moulds has little effect on 
their heat conductivity.- A. R. P. 

Permeability ol Moulding Sanda. J. C. A. Skerl {BuU. British Cast I ron 
Res. Assoc., No. 14, 1926, 20-23).-Dcscribes the effects of different factors 
on the permeability of moulding sands. An " ideal " sand consisting of 
spherical grains of equal diameter will have a porosity of about 47 %(i.e. a.bout 
47% of tho bulk will ho air spaces), and this is independent of the size of the 
grains. But the permeability to gases doorca.scs as the grains become smaller, 
owing to tho increase in surface which increases the frictional resistance to the 
nir. Tho amount of bonding material should be just sufficient to cover the 
surface of ea.eh grain; any excess over this amount is harmful, &e it tends to 
become sep3.ratcd from the grains and clogs up the pores. '!'he advantage of 
uniform grain-size is emphasized. Ramming should be carried out so 88 just 
to bring tbo bond envelopes of the sand grains into contact; any further 
ramming is harmful , a.a it tends t o detach the bond material from the grains. 
The uso of coal dust dooa not increase the effective permeability, as the coal 
dust itself gives off much gas when in contact with the hot metal. One of the 
mo.~t froquont ea.uses of "scabbing n is the patching of the mould with sand, 
which is moro moist than tho sand of tho mould.-W. H.· R. 

The Practical Utilization ol Apparatua !or Measuring the Permeability and 
Cohesion ol Moulding Sanda. R. Lemoine {Met. I nd. (Lond.), 1926, 29, 85, 
86, Ill , 136, 156--158).-Rcad before Institute of British Foundrymen 
(Discussion, pp. 31h'l6). See J., 1926, 38, 632-jj33.-E. C. 

Practical Utilization ol the Apparatua !or Measuring the Permeability and 
Cohesion ol Moulding Sanda. R . Lemoine (Fonderie nwd., 1926, 20, 155-162). 
-Apparatus and methods aro described which havo been applied in. largo 
acale practice for testing moulding sands, particularly with reference to the 
complex properties such a.s permeability. The regularity in composition and 
texture of the sands used is most desirable, and the author advocates frequent 
works' tests in order to control these.-W. A. C. N. 

The Relations ol Grain-Size and Grain Form to the Gu Permeability ol 
Koulding Sand. E. Diepschlag and H . Pannek {Stahl u. Ei~en, I 925, 45, 
641Hi53).-The gas permeability of moulding sand depends on the size of the 
grain as well as on the grain form. With sands with a content of sharp­
corncred grains the gas permeability is lowest if a.bout 45% of coarser grain is 
present. With higher contents of coarse grain the gas pormeability increases 
rapidly. With sands of round grains the permeability increases apparently 
with the contents of coarse grain .-G. S. 

The El!ect of Mulling on the Physical Properties ol Foundry Sanda. A. V. 
Leun (Amer. Found. A88oc. (Advance Copy), 1926, Sept., 1- 34).-Tests on a 
number of American foundry sands show that mulling is in all cases beneficial, 
but that the optimum period of mulling varies somewhat for different sands. 
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Jn genera.!, the permeability, tensilostrongth and compressive strength increase 
with the t ime of mull ing: for fine sa.nds 15 minutes' treatment is usually 
sufficient, whereas 10 minutes will suffice for medium and coarse sands. 
MuJling should be done on every batch of sand at least once a. week at the same 
time l\s new or waste so.nd is added to the heap. The best results a.re obtained 
when t he moisture eontent is somewhat below t he optimum, especially if the 
sand is fine and contains 15% or more of clay ; t his type of sand is completely 
spoilt if mulled too wet for l 0-20 minute..-A. R. P . 

Magnetic Separator PulleY!J in Foundrie•. C. H. S. Tupbolme (Found. 
Trade J., 1926, 34, 76-77).-Sciparator for removing ferrous particles from 
non-ferrous metals nnd sandq.- E. C. 

British Foundry TurDJ to Gas. Anon. (Braas World, l926, 22, 231-232).­
Dcscrihcs the dio foundry of R. W. Coan, Ltd., Goswell Rd., London, E.C. 
Gas-fi ring is used both for melting furnaces and drying ovens. &c. The work 
carried out is chiefly with aluminium alloys for the motor and aeroplane 
industries.-W. H.-R . 

Modern Induction Fnrnace Brass-Melting Practice. G. F. Hughes and 
P. L. Green (Found. Trade J., 1926, 34, 103- 104).-Extract from Braas 
World, 1925, 21, 205-207 (J., 1926, 36, 652).-E. C. 

Electric Fnrnace Practice in the Bronze Foundry. 1''. C. Heath ( World 
Power, 1926, 5, 61-62).-Abstract of a paper read before tbo American 
E lcctrcchcmical Society (J., 1925, 33, 537).-T. B. C. 

The Conveyance ol Air-Blast to Cupolas and Forced-Draught Fnrnacel. 
Walter J . May (MW.. JVorul, 1926, 79, 28-29).-Tochnical details concerning 
the pi po li r:ies for conveying air under pressure to furnaces are illustrated and 
<liscusscd. Pipes must be smooth internally. preferably solid drawn, and 
should be :Provided with ra.diused join ts and bends. Branch pipes should 
undergo n. change in diam. by means of tapered sections and not by stepped 
reductions. which preoont sharp edges to hinder the air flow. Methods of 
making joints and of cutting ofi the air supply arc discussed. An ai r curre.nt 
should not be split . if this can be a.voided; a separate fan or blower to each 
air line giving greater efficiency. Water should be kept out of the pipes. 

-F. J . 
Electric :Melting Pot. Anon. (Railway Rev., 1926, 79, 501).- A brief 

illustrn.ted descript ion of a 1000-lb. pot manufactured by the General E lectric 
Co. for melting metals at temperatures below 850° F. It ia fitted with three 
5 kw. immersion hea.tcrs.-J. C. C. 

Metal :Melting. -- (il!et. I nd. (Lond.), 1926, 29, 580-582).-A general 
discussion at the conjoint meeting of the Birmingham Local Section of the 
Institute of Metals and kindred sooioties.-W. H. D . 

Visual lodgment of Non-Ferrous Metal Temperaturet. R. R. Clarke 
(Amer. Found. A ssoc. (Advance Copy), 1926, Sept., 20-24).- The variation in 
t he surfa.ce colours of copper and copper alloys with t he temperature a.re 
described in detail, and the viscosity changes of the metal a.re discussed. 
Considerable information as to t he temperature of a brass or bronze melt ma.y 
be obtained by dipping a. skimmer bar into the metal and observing the wa.y 
the metal runs off the bar as it is withdrawn, or by dipping a ba.r of t he same 
a.Boy into the melt and observing t he rat e a.t which it melts into the bulk. 

-A. R. P. 
Application of Plw:et, &c., in !he Foundry. Walter J . May (Mech. World, 

1926, 79, 26&-267).- A low general observations on the use of ftuxos are 
given.- F. J. 

Granulation of Slags. B. Bogitch (Cornpt. rend., 1926, 183, 1291- 1292).­
}ltrther precautions to ho observed in granulating slags by B. 'e method 
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(J., 1926, 38, 423) consist in seeing that the jet of molten slag falls into 
the centre of the granulating tank, and, to a.void explosions with certain 
cobaltifcrous slags, in raising the temperature of the furnace just before 
pouring o.nd maintaining the water at 35°-40° C.-E. H. T. 

The Accumulation o! Admixturel by Repeated lllellinp. Jg. Pa vlof! 
(J. RWJs. Mu. Soc .• 1926, Part I ., (2), 245-265).-(Jn Russian.) How the 
constancy of the composition of a1loys is affected by repeated meltings, when 
some scrap is used in addition to the pure alloying metals, is discussed. After 
theoretical discussion of the process of tho accumulation of admixtures P. has 
deduced a formula 

S = O(l - a)_+ (-"- )"[s, _ 0(1- a) ] 
n l - a - k 1 - k 1-a-k 

whore 8n = % of bad admixture in the alloy after n meltings ; 80 = % of 
bad admixture in the alloy produced by the first melting ; a = % of bad 
admixture in the alloy before the first melting ; a = % of scra.p used in 
each melting ; k = Joss of metals in each melting; n = number of meltinga. 
P. also describes the application of this formula for various cases in practice 
of ferrous and non-ferrous allo)'B.-B. B. 

Boronic Alloying llletall. Anon. (Met. Ind. (Lona.), 1926, 28, 378--425). 
-A brief description of the use of boron, in the form of a special alloy, as a 
deoxidizer. The boronic a.lloYB are ma.de in many forms, the boron being 
alloyed with various metals.- E . C. 

lllagnesium : Melting- Culinp-Foundri... R. de Fleury (Ret'. M I t., 1926, 
23, 649--657).- The production of certs.in parts of aviation engines constitutes 
a considerable, if not inevitable, field of application for magnesium castings. 
Tho price of the meta.I, the cost of production, e.nd the difficulty of treatment 
should not stand in the way of its use. Its low density is of importance when 
its other properties a.re suita.blo for the work. The relation between the price 
of the metal and that of aluminium is discU&Sed. The difficulties of melting 
and casting a.re considered at length, with reference to the oxidation and 
nitrogenization of the charge and its fluidity. A 11 superheat" of 70° C. to 
50° C. above the melting point is considered to be necessary for the clean casting 
of the metal or Mg-rich alloy. The neceosity for using perfectly dry moulds 
is emphasized, on account of the liberation of hydrogen if the hot metal comes 
into contact with moisture. Sand moulda a.re difficult to use on this aocount; 
and sand free from clay, desiccated, mixed with tar, and heated, gives the best 
results. Fluxes a.re considered, and the one recommended is a mixture of 
fluoride and chloride of magnesium. Calcium fluoride is also used in small 
quantity, and is said to be decomposed in p&rt, with pa.ssage of calcium into 
the alloy. Zinc has boen used as an alloying metal, but small percentages of 
calcium a.re much more effective and improve the mechanical properties both 
of the cast and worked metal. In feeding the moulds the metal should be per­
fectly fluid, the runners as short as possible, and every effort must be made to 
exclude tho viscous covering formed by the suspension of the oxide in the 
superficial layer of meta.I. Technical details of melting practice and of remelting 
scrap and recovering metal from waste are given, and the industrial a.epects of 
magnesium-founding are discussed.-F. J. 

Some Problems o! Casting llletall and Alloya. C. A. Edwards (Bull. Brili•h 
Non-FOTOWJ Metals Ru. A&SOC. , No. 17, 1926, 11-20).-A large &mount of 
recent work on the effec t of ga.ees in metals is reviewed, with special reference to 
copper, for which the important gases a.re oxygen, sulphur dioxide, hydrogen, 
and perhaps some of the lighter hydrocarbons, such a.a methane. In genera.I, 
ga.soe are more soluble in liquid than in solid meta.ls, and hence gas is given up 
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on Bolidification with rosu1 ting unsoundness. The 1:1lower the cooling the greater 
is the chance of the 1ibcra.ted gas collecting into bubbles ; hence chill-castings 
are more easily obtained sound than sa.nd-ca.qtings. Different methods for 
improving castings of copper, brorv.c, &c., are discll58ed. The method of 
remelting usod by Archbutt for aluminium has somo effect with copper, but 
is hardly practicablo commorcially; similar remarks apply to melting in a 
vacuum . If molten copper is treated with e~cesa of copper oxide to o:ridiw the 
hydrogen, and the exce&1 of oxide removed by reduction, castings of density 
8 · 7 to 8 · 8 ca.n be obtained. I>assing an iner t gas through the mew enables 
cMtinga of density 8 · 8 to 8 · 86 to be obtained, but is hardly practicable in the 
foundry. R. suggoste blowing air through molten copper covered with charcoal; 
the a.ir will oxidiz:o the hydrogen, and the charcoal will reduce tho resulting 
copper oxide. The efioct of sulphur dioxide and water vapour oquilibria. are 
dil'!Cussed.. l i'or making sound bronze castings E. recommends meJting the 
copper under oxidizing conditions to remove the hydrogen, adding wood char· 
coal and a vory little phosphorus (as phosphor--0opper), the zinc e.nd tin being 
added after complete dooxidation.-W. H.-R. 

Contraction Stress : Canae and Remedies. F. C. Edw&rds (Proc. 1 ... 1. Brit. 
Fo1md., 1924-25, 18, 42&-439).-Sco J., 1925, 34, 629. 

Contraction in Alloy Casting. H. C. Dews (Fomu!. T radt. J ., 1926, 34, 
541--544, 561).-Rcad before a joint mooting of the London Local Section of 
tho I nstitute of MotaJs and the Institute of British Foundryrnen. An account 
is givou of the wa.ys in which the soundness of a casting is related to the voJume 
changes brought about by change of temporaturo. By control of the temperature 
gradient, so the.t it slopes evenly from the remotest points to a feeding point, 
sound cast ings should be obtaina.blo in most alloys irrespective of the length of 
tho freezing range.-W. H. D. 

Wasters. J . J . McClclland (Found. T rade J., !026, 34, 483-485).­
Rcad before the Wales and Monmouth Branch of the Instituto of British 
Foundrymen. The various types of wasters aro discussed under the following 
hcnds : nmouts, short pours, sea.ha, crushes, cold shuts, cross-joints, Jifting 
and breaking of cores, contraction crooks, dirt and s1a.g.-W. H . D. 

Scabs: Their Cau.oe and Remedy. H . S. Newton (Fou11d. 2'radt. J ., 1926, 
34, 167).-'J'ho views of a practical mn.n, with special reference to brass 
ca.stings.-E. C. 

An Analyllil of Defective Castings. E. Longden (Proc. ! 1U1I. Brit. Fou11d., 
1924-25, 18, 599--023).-See J., 1925, 34, 632. 

Primary Crystallization in Chrome-Hickel Steel ; ill Influence and Impartanee 
in Faults. l<'. Leitner (Stahl u. Eisen, 1926, 46, 525--533).- lly means of casting 
teats it is shown that the smallest crystals aro formed in the mean cast tempera· 
ture. Large crystals are detrimental on account of the collecting of impuritie& 
and the inclination to holes.-G. S. 

The Casting of Aluminium Alloya. Practical Noles on the Procea. Anon. 
(Chem. Age (Lond.), 1926, 14, Monthly Met . Soot., 3).- For making an 
aluminium-zinc-copper alloy for casting purposes a. 11 hardener" containing 
copper and zinc in tho desired ratio is first prepared, and this is then dissoJved 
in several times its weight of molten aluminium . '!'ho alloy 80 prepared ia 
o.no.lyacd and the requisite amount added to the moJten aluminium oonta.ined in 
an iron pot. 'fhe pot should bo ma.de of a high-carbon iron low in phosphorus, 
sulphur, and silicon, and shou1d have a smooth interior. Tho alloy should be 
co.st at as low a temperature as possibJo into warm moulds, care being taken not 
to interrupt the flow of metal during pouring, 80 as t.o a.void inclusion of oxide 
films. The more rapidly the metal is cooled tho finer is the crystalline structure 
and the stronger the alloy.-A. R. P. 
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The Relation of Caating Temperature to the PropertiOI ol Aluminium AIJ011. 
Anon. (Z. yes. Giesaerei-Praxia: Da. Met<Jll, 1926, 47, 122-123).-The pro­
perties and ea.sting of various aluminium alloys at different temperatures are 
dealt with.-B. B. 

The Outing ol Aluminium. Anon. (Braa• World, 1926, 22, 255-256).­
A general account of t ho conditions necessary for the eucooesful casting of 
o.luminium.-W. H.-R. 

The Caating of Aluminium. Anon. (Mer.h. World, 1926, 80, 483-484).­
Rcview of an article in the Braaa World (abstract abovc).-F. J. 

Aluminium Outing Output and its DiJllcnltiOI. Reg. Micks (Canad. Found., 
1926, 17, (9). 32-39).-Reviews the development of t he metallurgy of aluminium, 
and describes some of tho alloys in common use. Furnaces, fluxes, and general 
foundry practice are discUBScd ; the use of chloride of zinc a.a a flux is advocated. 
Mooha.nic&l moulding ma.chines and the methods of die-ca!ting are described. 

-W. H .-R. 
Aluminium Alloy Outings. S. L. Archbutt (Proc. Inst. Brit. Found., 

1924--25, 18, 201-230).~'lee J., 1925, 34, 416. 
Aluminium Cuting1. C. Dicken (Proc. l nat. Brit. Found., 1924--25, 18, 

345-350).-Soo J ., 1925, 34, 632. 
Modem Problems and Developments in Engineering Bronze Founding. 

Jo'mncis W. Rowe (Proc. hU1t. Brit. Found. , 1924--25, 18, 453--470).-See J ., 
1925, 34, 614. . 

Prevention of Porooity and Improvement in the Ph:l'lical Propertiu ol 
Gun-Metal. W. Reitmeister (F01md. Trade J ., 1926, 34, 177-180 ; M et. Ind. 
(Lond.), 1926, 29, 81).- Pa.por roa.d before the Vorein Deutscher Giesserei­
fachleute giving results of tests on bronze (eoppor 83, t in 5, zinc 9· 5, lead 2·5) 
ca.st under different conditions, and tests on the wear of alloys of a somewhat 
similar composition.-]~. C. 

German Silver Outings. Anon. (Found. Trade J ., 1926, 34, 168).­
Moulding, moUing, and pouring details in connoction with nickel-brass 
alloys.-E. C. 

Casting o! Locomotive Bearings with C&lcium Lead Allo11 and 11 Lurgi '' 
Hardened by the Addition ol Alkaline Earth Meta!J. H. Munter (Glaaera 
Ann., 1924, 95, 155- 159).-The alloy is cast into the bearing, and after cooling 
the core is pressed by hydraulic pressure again.Bt the bearing at a temporature 
of 200° C.-M. H . 

Casting a 35-Ton Lead Keel. Reg. Micks (Canad. Found., 1926, 17, (5), 
21).-Discusscs the best methods for casting a 35-ton lead keel made in three 
sections of which tbo heaviest weighed about 12 tonB. M. recommends 
ea.sting in a skin-dried sand mould or core mould. Chills or iron plates can bo 
placed on the heavier parts to onsuro even cooling. A closed mould will 
produce a bcttor and cleaner ea.sting than an opon mould. Ordinary oil-a&nd 
cores with a. coating of bJ a.ckwash are sui table for coring the bolt holes ; 
alternatively very slight ly tapered smooth iron rods coated with plumbago and 
oil ca.n be used. Largo risers are necessary to provide forehrinka.ge.-W. H .·R. 

Still Casting ol Metala. P . H. G. Durvillc (Amer. l Mt. Min . M et. Eng. 
(Advance Copy), 1927, Feb., 1-6).-The effect of the presence of small 
quantities of aluminium in alloys in producing a tenacioua surface film of 
alumina, ins()}uble in tho metal , is discussed. E vaporation of zino from 
brasses and nickol silver is reduced by the addition of aluminium to the alloys 
in amounts as small as 0 · 25 to 0 · 30%. Tho presence of the alumina film, 
however, necessitates special precautions against agitation during pouring, in 
order to a.void spongy or drossy regions in the casting. The method of using 
a strainer gate gives bad results.. Successful ea.sting of alloys containing 
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aluminium has been secured by two " still casting processes," (l) the tilt.uitr. 
procosa and (2) the bottom-pouring process. In t he tilting process the ingot 
mould and la.die a.re rigidly attached to each other. The molten metal is 
poured into the ladle, is skimmed, and transferred to the mould by smoothly 
tilting the whole system. This method cannot be applied to certain delicate 
nlloys, and sometimes it is difficult to tilt slowly enough to minimize shrinkage; 
there arc, however, important advantages, such a.a the good surface quality 
given to the ingot. Tho other method, known M bottom-pouring, is carried 
out by means of a gate which is built up to its full height during the pouring 
operation, so that the height of fall of the molten metal is always small. Pour­
ing can b" very slow, so ns to reduce shrinkage to the minimum, and very 
large castings can be ma.de. The process can be mechanica.lly operated. 

-R.G. 
Chill-Cast Bronze Gears. Anon. (Metallurgist (Suppt. to Engineer), 1926, 

2, 92-93).-An account of an article in Iron Age, 1926, 117, 6HH:ll8 (J., 1926, 
35, 820).-R. G. 

Some Notes on the Development of the Centrifugal Casting Proceu in 
Great Britain and Europe. J . E. Hurst (Amer. Fomul. Assoc. (Advance Copy), 
1926, Sept., 1- 15).-A short note on the early development of the centrifugal 
ea.sting process in Great Britain from the year 1809 is included in the pa.per, 
with special reference to the work of Joseph Whitley. The application of the 
process to the production of pipes in Orea.t Britain a.nd Belgium by the 
.La.vaud system is discussed together with some notes of the development of 
other centrifugal pipe-casting processes. The H urst.Ball system, of which H. 
is the joint inventor, is specially mentionod. This process is being developed, 
n.nd ha.s already been used to produce 35 in. diam. standard pipes, which aro 
probably the largest ea.stings ever produced by any centrifugal process. The 
Rpocia.l dovelopmcnt of the centrifugal process as applied to the production of 
castings for cylinder liner and piston rings is dealt with, and the properties of 
centrifugally cast ma.teril\>l for these special purposes is fuJJy described. Tho 
development of the application of the centrifugal process to tho production of 
CMtings in steel and non,.ferrou~ aUoya, and its application to the lining of 
pipes with concrete and other matorials, is dealt with. 

Some Notes on the Development of the Centrifngal Casting Procea in 
Great Britain and Europe. J.E. Hurst (Mel. Ind. (Lond.), 1926, 29, 319-321 , 
345-347; Fomul. Trade J., 1926, 34, 290-292).-Rcad before the American 
]i'oundrymen's .Association. Soo abstract above.-W. H . D. 

Worm-Wheel Castings. C. J. Fitzpatrick (Aut<ml<Jbile E11{J., 1926, 18, 
600).-The ea.sting of bronze worm gear blanks by the centrifugal process ia 
compared wit h the method of using chill ri ngs and complote dies. The la.ttier 
are claimed to compare favourably in structure and strength with the former, 
provided the chilling effect is sufficient to a.et completely through the section 
of the ea.sting without tapering oft towards the centre, the conditions to ensure 
which are detailed. Some difficulties encountered with the centrifugal 
method of ea.sting a.re discussed, such as freezing in layers, erosion of the 
inner refractory core, difficulty of casting teeth in the blank, difficulty in 
providing risers to carry off dirt from the inner surface. Jn America., it is 
claimed, semi-permanent mould ea.stings have been adopted in preference to 
ccntrifugaJ ea.stings on account of less costly plant being involved and sufli­
c:iently high-grade, uniform metal being produced. The tin-bronze genera.lly 
used contains 10- 12% of tin with 0· l to 0·3% phosphorus, a.nd impurities 
0·5% ma.x. Tho beneficial effect of from 2 to 3% nickel is claimed in t he 
tensile strength without a.dverscly a.fleeting the coeff. of friction.-J. P. · 
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Centrifugally Cast Bronze Gears. C. J . Fitzpatrick (Found. Trode J., 1926, 
34, 258).-0bserva.tions based on modern methods in the U.S.A. Tho bronze 
used is ossentia.Uy: tin, 11 ·0; lead, 0 ·25; phosphorus, 0·25; copper, 
roma.inder.-W. H. D. 

Bronze Worm-Gear Blanka Produced by Centrifugal Casting. C. J. 
Fitzpatrick (Engineering, 1926, 122, 395, 443).-A discusgion of the paper by 
F. W. Rowe read before the Institute of Metals(./., 1926, 36, 191- 203).-B. B. 

Centrifugal Casting and its Problems. L. ~'rommor (Meck. World, 1926, 
80, 383-384).-Reprintcd from a translation in Tron Age of an article which 
originally appeared in z. Jlf e/allkunde, 1925, 17, 245-250, 289- 293 (J., 1926, 
35, 8141.-l'. J. 

Centrifugal Casting. Anon. (English Jlfechanics, 1926, 123, 217-218, 229). 
-(1) An interesting account of a. method of reproducing small models, orna­
ments, insects, &c. , in any metal by centrifugally ca'iting into a plaster mould 
which has boon ma.de by immersion of the" original " in liquid plaster. The 
method is hardly of commercial application, but of possible use in special 
cases. (2) Details are given fo r touching up a.nd polishing the diminutive 
CJlStings mad e as described in t he first pa.rt of the a.rticle.-T. B. C. 

A Permanent-Mould Proceas. H. A. Schwartz (·A""'· Found. Assoc. 
(Advance Copy), 1926, Sept., 7- 19).-'fhc paper deals with a permanen~­
mould process where the temperature condition of the moulds during opera­
tions is stabilized ·within close limits at a predetermined range by the rogu1a.ted 
circulation of oil through the mould sections. This regulation serves, first, 
ma.tcrio.Uy to prolong the serviceable life of the mould structure by minimizing 
internal stresso8 induced by fluctuating temperatures, and, secondly, maintains 
an effective control over tho cooling velocity of the forming ea.stings, and 
thereby making possible uniform results M to ea.sting structural characteristics. 
Especial reference is ma.do to the possibility of materially shortening tho 
annealing operation on malleable cast iron produc·ed in permanent moulds 
opemting under the process, because of the effective control over primary 
graphitiza.tion made possible by the regulation of t he cooling velocity of t he 
forming ea.stings. 

Permanent and Long-Lile Moulda. Richard Moldonko (An"1'. Found. 
Assoc. (Advn.nce Copy), 1926, Sept., 1-8).-M. summarizes the position of the 
permanent and long-life mould in the foundry indmtry. The economical 
a.spocts of the developments a.re discussed, together with the utility of pcrnrn .. 
nent mould<i. Possible mould materials and trends of experimental work arc 
reviewed . 

Permanent and Long-Life Moulda. Richard Moldenke (Found. Trode J., 
1926, 34, 4:i9-440).- Read before the American Ii"'oundrymcn's Association 
(abstract above).-W. H. D. 

Aluminium Alloy Permanent-Mould Castinp . Robert J. Anderson 
(Amer. Fo1'nd. Assoc. (Advance Copy), 1926, Sept., 1-29).- A permanent-­
mould ea.sting is defined as a semi-finished (or, it may be, practically finished) 
ea.sting made by pouring a liquid alloy into a meta~ (usually ca.st-iron) mould, 
the alloy entering the mould solely under t he force of gravity. One object of 
this paper is to indicate to laundrymen the directions which have been taken 
by the more roccnt developments in aluminium alloy pcrma.nent-mouldcasting, 
and to present such information, and to indicate where additional information 
will ho found, as well as to assist them in taking up the production of castings 
by the permanent.mould process. Another object of the paper is to discuas 
briefly the properties, mode of manufacture, and fields of application of 
aluminium a lloy permanent-mould castings and to give comparison with 
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sand-castings and die-castings, thus assisting the consumer of cBSt.ingsin making 
a judicious choico of the correct kind of cli.stinge for specific purposes. Com· 
parison is made of the eand-, d.ic-, and permanent.mould ea.sting methods for 
producing aluminium alloy ea.stings, and the charaoteristics of the products 
obtained by these three methods are described. It is shown that aluminium 
a.Uoy permanent-mould castings have greator soundness, finer grain-size, 
greater strength and hardness, greater resistance to impact and altemating­
fatiguo stresses, and f.?rea.tcr resistance to corrosion than sand-castings. 'The 
general and 8pccific ficld!J of application for permanent-mould castings &l'fl 

discussed. 'l'ho kinda of alloys used for casting in permanent moulds are 
considered, and the mechanical properties of permanent-mould cast alloys are 
compared with sand-cast alloys. Brief deta.ils a.ro given of the permanent· 
moul<l process, n.nd the question of mould dosign nnd methods of gating a.re 
taken up. The sizes n.nd weights of ea.stings being made by the permanent,.. 
mould process a.re indicated, and tl10 question of casting tolerances is discussed. 
Finally, the occurrence of defects in castings and methods for the elimination 
of wasters in production arc described. 

Conflicting Foundry Methods [Die-Casting of Braaa and Bronze]. J oseph G. 
Kaiser (Broas World , 1926, 22, 263- 264).-Tho machines used for the we­
ca."!ting of low melting alloys of lead. tin, and zinc a.re not suitable for the 
higher temperatures of brasses and bronzes, owing to shrinkage, action of hot 
metal on dies, &c. K. has invented a ma.chino which overcomes these diffi. 
cultios, and enables complicated ea.stings of bra.'8 or bronze to be made by two 
men in from 20 to 30 seconds per co.sting. No details a.re given.-W. H .. R. 

Die-Casting of Aluminium and Brau. G. A. Fritze (Gewerbe.fteias, 1926, 
105, 18!l-JOJ ).- A short description of different types of machinco.-M. H. 

The Ef!ecl and Coal of Zinc and Aluminium on Die-Castings. Anon. 
(Machinery (N. Y.). 1926, 32, 567).- In order for wc·costings to compete with 
iron cruttings, the savings due to the reduction of machining operations mu'lt 
be greater than the additional cost of the meta.le. Becent increases in the 
price of zinc n.nd aluminium have seriously affected the die-ea.st ing industry. 

--J. c. c. 
The Production of Pressure Die-Castinga.- L Eustace J. Bedford 

(/lfocltinery (Lo11d.), 1026, 28, 33- 36).-DiscUBace the we.casting of aluminium, 
zinc:, lead, and tin alloys. TablCH a.re given of the compositions of the chief 
alloys of ea.eh type, together with design data. and notes on their uses. In 
dic·ca.sting aluminium alloys, the difficulty is to obtain a. satisfactory method 
of applying the pressure. Compressed air is expensive and tends to produce 
blowholcs, while plungers tend to seize in the pump and to erode. However, 
plungcr·opcrated machines a.re now being worked satisfactorily in England. 

-J.C. C. 
Pressure Die-Casting Processes, Pressure Die-Casting Machines. A. Kauf­

mann (Z. V. d. I., 1926, 70, 285-290).- A number of we-casting machin68 for 
the ma.nu.fa.cture of articles from tin , zinc, and aluminium alloys are described. 
With zinc and zinc alloys a tolerance of ± 0·02 mm. ca.n be obtained; with 
n.lwninium alloys it is ± 0 ·05 mm. DrBSS die-co.sting is not possible at present, 
as no material can withstand the high strains.-G. S. 

The Die-Casting Process. J ohn W. Harriman (TeclinO!]Taph, 1921, 88, 
99- 102).-A review, showing the possibilities a.nd limitations of the proce&a. 

Upgrading of Foundry Apprentices. C. Howard Ross (Amer. Fuund. 
ABBOC. (Advance Copy), 1927, June, 1-6).- R . outlines the method used in 
upgrading the various cla.sses of moulder a.pprcntices of the Union Malleable 
Iron Co. Tho method used is called the "earn o.n<l learn " method. The 
a.pprontit.-cs a.ro grouped into 3 olMHcs. 
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XV.-FURNACES AND FUELS. 

~or koys to abbreviations used, see pp. 356 imd 370. 

FURNACES. 

Fuels and Furnaces in Europe. W. Trinks (Fuels a1ul Furnacu, 1926, 4, 
19-30).- The article contains a description of recent European developments 
in the liquefaction and pulverizing of coal at the pit-head, of improvements in 
material -handling devices, furna.ce refra.ctorios and annea.1.ing furnaces (chiefly 
for steel) , and of modern types of welding torchos and atmosphere regulators 
for furn&COS.-A. R. P. 

Indualrial Furnaces Heated by Fuel- Heat-Treatmenl and Melting of 
llllelals in England. Anon. (llfdallwirtschaft, 1926, 5, 681Hl86).-A short 
description is given of various furnaces of tho Inoandescont Heat Co., Ltd., 
Birmingham.-B. B. 

When ii Electric Healing Adviaable? Anon. (Met. bid. (N. Y.), 1926, 24, 
58-59).-A full , illustratod abstract of a serial report of the power committee 
of the National Electric Light Association, New York. It attempts to 
point out a few of tho steps in the development of industrial elootrio heating, 
together with the reasons for them, and the general plan of future dovelopment. 
Various industrial beating processes are listed in tabular form, and opposite 
each are tabulated the corresponding temperatures involved, the load range 
(kw.}, the power fa.otor (%),and an indication a.e to whether the adoption of 
electric heating is standardized or might incur development charges, and 
whether its adoption is desirable, undesirable, or questionable. The report 
is interesting, and should be of uso to those who may be contemplating 
installation of electric powor for hea.ting.-T. B. C. 

Furnaces and Combualion. Anon. (Engineer, 1926, 141, 102).-A general 
discussion on the relation betwoon tho volume of a furnace and a proper com· 
bustion of solid, pulverized, and liquid fuels, and on recent improvements for 
tho accelerating of the oombustion.-B. B. 

Radiant-Heal Furnaces. Anon. (Engineering, 1926, 121, 100-108).-Tho 
phenomenon of surface combustion, which is applied now to industrial heating 
processes, has the advantages of enabling high furnace tompcraturea to bo 
obtained in conjunction with perfoct combustion, high thermal efficiency,and 
with complete absence of flame. Certain operations for which muflioe or 
crucibles have normally to be employed can be carried out in open furnaces of 
this type. Messrs. Krupp of Essen developed a series of various industri&l 
furnaces, employing the principle of surface combustion, and c&lled them 
radiant-brick furnaces. They are made for practically all industrial processes, 
such as reheating, forging, welding, annealing, tempering, hardening, melting, 
&c. Any kind of clean ga.s can be used as fuel. The heating elerilent which 
ia employed in all ca.sos is described. An illustrated description of some 
typical examples of furnaces is given. Stein and Atkinson, Ltd., 47 Victoria. 
Street, London, S.W. 1, have acquired the right to carry out the construction 
of these furnaces in Groat Britain.-B. B. 
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Radiant-Heat Furnaces. T. G. Tulloch (E11ginuri119, 1926, 121, lf.6).-
T. discusses t ho Krupp radiant-heat furnaces, and fi nds that a true surface 
combustion principle is not employed in this furn f\Ce. It appears to him tba.t 
the Krupp <lcs.ign is only 1\nother form of a. blowpipe whcro no catalytic surfaoo 
action 00011.TS, which should be in cn!c of surface combustion. [See also a 
letter of J. S. Atkinson (ibid., 1926, 121, 273) and a roply of T. G. Tulloch 
(ibid., 376), which both contain in teresting discussion.]-B. B . 

The Krupp Radiant-Brick Furnace. F. Muhlert (Apparalebau, 1020, 38, 
259-261 ).-Gas furnaces aro described in which the lining of brick is heated by 
surface combustion of u.n intimate m ixture of ga.s and n.ir. Too early com­
bustion is provcntct.I. by a. special contriv1mco. ThC' t ime of heating with 
furna.cc temperatures of 1000° to 1600° is 5 to 20 minutes. 'l'ho efficiency 
moa.surc in production is 30 to 50%.-G. S. 

Heating and Cooling of Metals by Radiation. G. Morcss~o (Rev. univ . 
.&Jines, 1926, [vii .], 11, 176-186).-Mathematical. The heating or cooling of 
metals by radiation follows a logarithmic la.w- i.e. T 1/ T2 = e•,, whore T 1 

!s the initial and T 1 tho final temperature (abs.) after the lapse of timo t. 
-A. R.P. 

Utilizing Waste Heat from Crucible Furnaces, &c. Walter J. May (MW.. 
IVor/tl, 1926, 80, 359- 360).-The two most important ways in which the 
waste heat from cruciblo furna.ccs could bo uLilizcd would bo for heating the 
core ovon (t .9. cores of tube ingots), drying pickled c1~stings, and warming 
crucible~. So Jong as the gases in the chimney aro at a temperature of 320° to 
375° C., there will be sufficient" puU 11 to effect the highest rate of combustion 
of the fuel. Any excCSH of heat in the fume.co gases above that required. to 
maintain such a " pull " mn.y be safely utilized. The general design of flues, 
their p<IBition and cross-sectional area, aro diecusscd and illustrated. The 
complcto abstraction of heat from the furnace gases is a. positive advantage 
where a suction fan is used to induce furnace draught, a.s the fan would ha.vo 
n. longer life. The supply of heated wator is another form of utilization of 
wa.sto heat. The cupola offers li ttle scope for economical utilization of wa.ate 
hca.t,-Ji'.J. 

Heating Phenomena in Muflle Furnaces. B. V. Starck (J. Rm•. Met. Soc., 
1926, Part I, (2), 184-198).-(In Russian.]. The processes of heating and 
cooli ng a.rodcscribed. The heating of a body in a furnace is mainly effected 

l3ody Tcmp.!raturn in the Vertical Mumo Furnace. •o. 
heotcd ---- - --------·~ fr<1m U"O. 
up to til?. il7. 817 . U17. 1017. 111 7. 1:!17. 

--- --- -------- - ------
100° 16·5 !0·5 7 ·0 5·0 3 ·5 

11 200° 3~·0 21·5 14 ·5 IO·O 7 ·5 
aoo• 5 1 ·5 32·5 2~ · 0 15 · () 11 ·0 8 ·0 
400° 72 ·5 45·0 20·0 20·6 15·0 8·0 
500• 10 1 ·5 50·5 30·0 :l6·5 18·0 \·~ 500• 170 ·0 80·0 50·0 33·5 23·0 17· 0 
700° l :l3·5 65·0 41 ·0 28·0 :3 
soo• 104 ·0 !l2·0 34·0 24·0 17·5 . 

1! ooo• S2·5 43·0 28·5 'S JOno• 66 ·6 35·5 24 ·5 
1100° 54·5 30·0 ~ 
l:!tJ0° 45·0 E'.i 
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by four processes : radiation, convection, conduction through the furna.oo 
atmosphere, and conduction through the arrangements for the supporting of 
the heated body. Of these processes tho first two are the most important. 
After a tbooretical discusaion of these processes, S. concludes that tho heaterl 
body reaches the temperature of the furnace a.ta quicker rate when the latt<>r 
.is higher. This conclusion is also supported by experiments of N. I . Belakw 
and P. F. Butirin, conducted at the Putiloff Works at Petrograd. '.rime and 
speed of bca.ting of a body in a furnace up to different temperatures at different 
temperatures of the furnace are given in the form of tables and diagrams. Jn 
the above table the time of heating is given in eeconds.-B. B. 

Recuperator. Anon. (Chem. and Met. Eng., 1926, 33, 565).-A recuperator 
built of metal is designed so that part of the air, on first entering, comes in 
contact with the hottest surfaces. This is said to give a greater rate of heat 
transfer, and to ensure tha.t tho metal in tho region of the hottest g&SCS is 
always cool enough for safe working. The rooupera.tor, which is iJlustra.tcd, 
is marketed by the M&ntle Engineering Co., Pittsburgh, Pa.-F. J . 

Interlocking Tilea for Furnace Roofs. Anon. (Found. Trade J., 1926, 34, 
336).-An illustrated description of an interlocking furnace roof tile which 
has been designed and patented in the U.S.A. Among other advantages, 
broken pieces, iI of appreciable size, cannot ~lip free or fall out.-W. H. D. 

Snapended Open-Hearth Roofs. Anon. (Iron Steel Canada, 1926, 9, 
93-94).-A description of the euspended tYPc of furnace roof. Two sets of 
silica bricks a.re used, one being hung from the furnace roof and the other set 
acting as fillers and fitting in between the suspended bricks. The entire 
weight of the roof is suspended vertically, and the bricks are thus relieved of 
the crushing pressure involved in the sprung arch construction. Arrangements 
are made to allow for expansion and contraction.-W. H.-R. 

A New Incandescent High-Temperature Melting Furnace. Anon. (Mel. 
Ind. (L<md. ), 1926, 29, 6CHll ).-An account of a small gas-fired furnace for the 
crucible me.ting of metals and alloys. A low·pressuro--6-10 in. water-gauge 
-heated air-blast is used with ordinary main pressure gas. A special feature 
of the furnace is the recuperative down-draught tower at tho back of the 
melting chamber. The furnace develops tempera.lures up to 1700° C. rapidly. 
This type of !urns.co can be oil-fired.-E. C. 

Town Gas-Fired Plate and Bar Reheating Furnace. Priest Furnaces, Ltd. 
(Gas J ., 1926, 176, 290).-A plate and bar reheating furnace of the regenera­
tive-recuperative type, 58 ft. long and fired by town's gas, is briefly described. 
Tho gas consumption of the furnace on starting up is about 15,000 cu. ft. per 
hr.-J. S. G. T. 

Burner Selection Involves Study of Entire Heating Problem. Anon. (Iron 
Trade Rev., 1926, 79, 576-577).-An abstract of a publication (BuU. No. 270; 
W. S. Rockwell Co., New York) on oil and gas burners, the object of which is to 
indicate briefly the conditions governing seloction and application of suitable 
burners.- T. D. C. 

Novel Ideas Feature: Home-lltade Brass Furnacea. Anon. (Foundry, 
1926, 64, 28--30).-A ba.ttory of oiJ.fired crucible furnaces for melting non· 
ferrous meta.la, as designed by C. Franz, is illustrated anddosoribed. Aapooial 
feature is the cast-iron frame brick-lined cover, pivoted and counterpoised to 
facilitate manipulation. This is described in detail, only a slight pressuro 
being roquired to lift the whole cover, which weighs 400 lb. There are 4 fur­
naces, each designed to hold 4 crucibles, but actually restricted to 3, the space 
for a fourth being used for preheating or drying crucibles. The oil is gravity 
fed, and air at J lb. / in.:a is used. Either a light distillate oil or waste Oil from 
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a.utomobi!e filling stations is used, tho oil consumption being l ·97 ga.ll. per 
100 lb. motal moltod.-F. J. 

Improved Oil Fuel Burners. Anon. (Amer. Machinist (Eur. Edn.), 1926, 
64, 54E).-The " Alcosa. "oil burners, having improved features, are illustrated 
and described. They a.re made in various sizes for opera.ting with low-pressure 
fan -blast, high-pressure air, or with dry steam. In the larger forms micrometer 
adjustment is provided for regulating both air and oil supply, two separate 
hand-wheel adjUBtment.s being fittod.-F. J. 

The Uae of Electric Furnaces at Niagara Falls, 1902-1926. F. A. J. 
FitzGerald (Amer. Electrochem. Soc. (Advance Copy), 1927, April, 47--00). 
-This paper presents figures showing tho remarkable growth of furnaces 
used in certain clectrothermic processes at Niagara. Falls during tho past 
25 yea.ni. 

Electric Furnaces !or Smelling. F. W. Freise ( Revista BrtUil. Eng., 1925, 
9, 46-49; Eng. Index, 1925, 248).- Discuases the application o! electrio 
furnaces to copper, tin, zinc, and their alloys; their advantages, power 
consumption, and comparative oost data. 

The Electric Furnace In lhe Metal Induatry. T. Metzger (Z. V. d. I., 1926, 
70, 349-356).-Tho latest designs of electric furnaces used in tho metal 
industry a.re described. Induction furnaces with an efficiency from 88 to 90% 
are much in use for brass. Bronze and red bra.as can bo melted in the electric 
arc furne.ce. High-frequency furne.ces are used for alloys with a high melting 
point; ~he efficiency is a.bout 65%. In order to got a good mixing of the 
bath, special mechanical or olectricaJ contrivances aro provided.-G. S. 

The Complete Eleotrillcation of lhe Foundry IndW1try. Leonard W. Egan 
(Proc. A•soc. Iron Stul Elect. Eny., 1923, 17, 377-420).-Details of equipment 
a.re given. The most comprehensive review covers the types and performances 
of the chief forms of electric melting furnaces available for foundry use, 
particularly for non-ferrous metals and alloys. The reclamation of castings 
by various methods of electric welding is discussed in the light of the beet 
practice in particular cases.--J. P . 

Twenly-Five Years of Non-Ferrous Electrothermics; Fifteen Years of 
Electric Brass Melling. H. W. Gillett (Amer. Electrochem. Soc. (Advanoe 
Copy), 1927, April, 229-249).-Aside from electric reduction in fused eaJt.s 
and the making of ferro-a.Hoyt!, clectrothermic reduction of ores of the non­
ferrous meta.ls is not commercially practised in America. EleotrothermiOB 
finds some application in annealing and heat-treatment of non-ferrous alloya, 
but its chief application is in melting. About 25% of the type met&l ia 
electrically melted. Electric melting is practically standard for nickel and ite 
alloys. About 90% of the output of brass, bronze, and "nickel-silver 11 from 
the rolling-mills and nearly 30% of t.hc output from foundries is melted in 
oJcctrio furnaces. The proportion of electrically melted metal is much greater 
in the brass industry than in the steel indu~try. E lootric bra.3s melting is now 
practically standardized upon three specific types o! !urnacee. 01 all the 
1000 individual olectrio brass fumacEs that have been built in America, both 
for domestic and export trade, more than 80% have been of these throe types. 
About 675,000 tons of brass, bronze. and "nickel-silver " were clectricaJly 
melted in 1926, requiring 180 million kw.-hr. ElOOtric brass furnaces used 
sa.oco.ooo worth of electric energy in 1926, 118E.d 40.000 fewer tons of fuel to 
genera.to tho electricity than would have been used direct in fuf'll-fired furnaces, . 
and saved 13,500 tons of metal that the fuel-fired furnaces would have loot. 
Tho saved metal is worth $2,500,000 a year. The development of electric 
brass melting to the pre&;nt point, where about 625 electric furna.cea Brll'O in 
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act ive use in tho United States &nd C&n&d& by &bout 175 ditier•nt firms, G. 
states t.o have been wholly brought about by American electro-met&llurgista. 

The Use of Electric Furnaces in Alloy and Non-Ferro"" llleial Foundries. 
Albert Lev&SSeur (Bull. Soc. fra•'f· Blect., 1926, [iv.], 6, 893-913).-The 
reasons which have delayed the introduction of electric furnaces for alloy 
melting are discussed. The principal types are described, and tables showing 
the energy consumed in melting various alloys are given tt.nd compared with 
non-electric furnaces. It is concludod that their use will become a.a general 
in Franco as it is in America.--C. J. S. 

The Electrical Melting of Meials with High Thermal Conductivily. R. Horn 
(Elektrotuh. Anzeiger, 1926, 43, 189- 190).-An electric furnace designed for 
melting metal with a high thermal conductivity is described. Furnaces in 
which iron and stool aro melted in an electric arc are not suitable for copper or 
zinc and similar meta.ls on account of the loss of material by vaporization. 
The furnace described is fed by 3-phase current using carbon electrodes, and 
the heat is transferred to the metal a.t a number of points so that the whole 
bulk of the metal becomes heated without any one point becoming too hot. 
For furnaces of oapaoity 1--5 tons a current of 2500-4200 amp. and 18-40 v. 
is used.-J. F . S. 

Notes on Furnaces for Eleclrochemistry. -- Bergeon &nd -- Bunet 
(B~U. Soc. franf. Bltct., 1926, 6, 873-892).-The design of transformers for 
metallurgical furnaces is discussed. particularly with respect to the power 
factor of the installation. An empirical formula for calculating the power 
factor of & furnace is developed.-{:. J . S. 

Electric Melting Furnaces. J. A. Beede (Ptoe. A•'°"· Iron Ste<l Elect. Eng., 
1924, 18, 735-748).-The developmonte in electric furnaces have been partly 
due to refmements in design, accessories and operation, and to increasing the 
productive capacity of the furnace. Details are given of the working and 
power consumption of several types of commercial furnaces, the multiple 
melting form on a turn-table being a novelty. The a.ctivitiee in melting and 
heat-treatment of metals and alloys show that the electric furnace is 888uming 
its proper position a.s a factor of great industrial importance. In view of the 
economies effected, convenience and precision of operation and comparative 
quality of product, such progross is inevit&ble.-J. P. ' 

New Tilting Tnl• Electric Furnace. Anon. (Wester" Mack. World, 1925, 
18, 464-465 ; Eng. Index, 1925, 248).-Describes the K&y patented furn&ee. 
The body is mounted to rotate on substantially horizontal axis, with a spout 
at each end for the pouring of metal. 

The Mignet Electrode and !he Mignet Furnace. Marco! Arrouet (A,,..,., 
Eleclrochem. Soc. (Advance Copy), 1927, April, 351-354).-For high-power 
electric furnaces, 3-phaso has been preferred in the past. However, A. shows 
t.hat when properly designed large single-phase furnaces a.re practice.I a.nd will 
operate efficiently. A feature of the new furna.oo is A. 'e improved continuous 
electrode of large cross·section. The bottom of the electrode is about 20 cm. 
above the bath, leaving a spacious zone for carrying out various rea.ctions, 
ouch M refining and alloying. 

Electric High-Temperature Furnaces up to 3300° c. by Gehelmrat Proleaor 
Dr. Tammann, GOttingen. E . LOwenstciu (Z. anorg. Ohem., 1926, 154, 
173-177).-'l'he short circuit furnaces with coal or graphite tubes, known aa 
" Tammann ,, furnaces, are briefly described.-G. S. 

A 100,000 Ampere Eleotric Furnace. Anon. (Elect. Rev., 1926, 99, 597). 
-It has been found that large furno.cos can be operated more economically 
than sma.11 ones. In a furnace of several thousand kw. capacity I ton of 
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carbide is produced per 3500 kw.-hrs., whilst in a. 500-kw. Curna.cc 4500 
kw.-hrs. arc required. Tbo furnace described has a single carbon electrode 
7 ft. 6 in. in diameter and 4 ft. high. An empirical formula. is given for the 
power factor, sin q> ~ 3Bl f . 10-• /11U, where Bis the length of the loop in metres, 
I the current, f the frequency, n the number of separate circuits connected to 
the elootrodes, and Uthe voltage at the soconda.ry terminals of the transformer. 

-C.J.S. 
The 100,000 Ampere Furnace at Saint-1ulien de Maurienne. Paul Bergoon 

(Bull. Soc. fraw;. Elut., 1926, 6, 71Hl0).-Details of construction of t his 
furnace, which has a. single carbon eloctrode, a.re given. Steps taken to 
reduce the inductance are described, and an empirical formula for calculating 
the power factor of a furnace, independent of the dimensions, is given. 

-C. J.S. 
Electric Brass Melting Reduces Coats. H. C. Thuork (Elect. IV orld, 1925, 

85, 357-358).- The installation of electric furnaces in place of coke-fired pit 
furnaces in 2 brass foundries reduced the melting costs from Sl5 to Sl 2 per 
ton in one case, and from 819 to Sl5 per ton in tho other. The furnaces had 
a capacity of 750 lb. oach.-C. J. S. · 

Eleclriftcation of the International Nickel Coy.'• Works for lllonel ll!etal. 
F. C. Wa18on (Proc. A880C. Iron Stul Elect, Eng., 1922, 16, 415-460).-Two 
electric refining furnaces a.re installed of 3 and 7 tons capacity. Details are 
given of plant lay-out, and JXJWCr distribution to various mills and motion. 
The furnaces are run on two voltages a.s required, using 3-phaso current. 
In operation they are charged with cold metal, and the power consumption 
varies from 642 to 714 kw. -hrs. per ton of melted metal. The furnaces have 
been in successful operation for some time with good results, and both have a 
JK>wer factor averaging 0·90.-J. P. 

Electric Heal Applied to Type Castings. Anon. (Elect. World, 1926, 88, 
706).- A pICa for the greater use of electricity in beating type-metal mel ting 
pots.-C. J. S. 

Small Electric Smelting Furnace for White ll!etal, Aluminium, Magnesium, 
and their Alloya. W. Rohn (Eng. Progrrua, 1925, 6, 71- 72).- Translated from 
Z. Jlfetallknnde, 1924, 16, 396-398. (J., 1925, 34, 637.) 

Electric Furnace for Silicon-Manganese. Anon. (Four llect., 1926, 86, 
165-166).-The furnace absorbs 1250 kw. and has two electrodes in series. 
Arrangements have been ma.de by special suspension devices to reduce t he 
time noccssa.ry to chu.nge a.n c)ectrodo to a minimum (a.bout 13 minutes). 
Each electrode ie of square section, 350 mm. side. Graphite is consumed at the 
rate o! 90 kg. per ton of silicon-manganese, containing 60% of manganese, 
produced. About 5500 kw.-hrs. &re absorbed per ton of alloy produced. 

- W.A.C.N. 
Electric Furnaces for Castings and Ingots. Edward 'l'. Moore (Elect. J., 

1926, 23, 279-284).- A doscription of a 15-ton 3-electrode steel-melting 
furnace.-C. J . S. · 

Electrically Heated Tinning Pots. Anon. (Elect. World, 1926, 88, 807-
808).- Electrically heated sheet metal tinning pots aro desoribed. Advantages 
claimed are : Uniform thickness of tin deposited, automatio cont:rol, and 
lower tin losses due to better temperaturo control.-C. J. S. . 

lledium and Low Temperature Applicatio111. E. A. Hurme (Proc. Auoo. 
lron Buel Ekct. Eng., 1924, 18, 771- 798).- The classification of furnaces for 
1000° to 2000° F. is given as medium, and ovens operating below 1000° F. u 
)ow-temperature units. The construction and automatic control of small and 
medium -sized furnaces a.re described. The figures given also include operating 
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costs in comparison with gas. Numerous applications of tho low~ ternperature 
heating &re given, including preheating for rolling operations and foundry 
drying and pattern plate heating.-J. P. 

Medium Temperature Furnace lnJlallatiollJI. C. F. Cone (Proc. Aasoc. 
Iron Steel Elect. E11{J., 1924, 18, 747-770).-Numorou.s praotic&l instances are 
quoted to show the certainty and efficiency of the resistor type of electric 
annealing and ha.king ovens for many purposes. Both intermittent and 
continuous forms a.re illustrated, some of the latter boing rotary in action. 
The use of those furnaces has been found to raise tho plant power factor by a 
large amount (up to 30%) with consequent decreased cost per kw.-hr. for the 
whole plant . Power consumption for various operations and furnace Rizcs are 
given for each type.-J. P. 

Electric Heat-Treating Furnaces. Anon. (Sieme1U1 Z., 1920, 6, 166-168).­
A review. 

Electric Anne&ling at Walworth Plant. J. L. Faden and J. D. MoManus 
(Elect. World, 1926, 88, 216--218).-0il-fired furnaoes have been replaced by 
resiatanco furnaces for annealing steel forgings . A 180-kw. furnace, divided 
into 8 chambers, is used, and the forgings aro 9arried through on hydraulically 
operated cars. A much better temp. control is obtained, and the annealing 
cycle reduced from 1 week to 6 hrs. The opera.ting costs, with power at 
I ·25 cents per unit, are reduced by 25%.-C. J. S. 

Electric Heat-Treating of Steel Casting11. L. E. Everett (Elect. World, 
0

1926, 87, 1233-1236).-Tho practical advantages of elootrio furnaces for 
annealing purposes are discusscd.-C. J. S. 

Electric Heat for the Machine Shop. P. F. Creasy (Amer. Machinist 
(Eur. Edn.). 1926, 64, 866--868).-Various applications of electricity for 
heating appliances arc described and illustrated. 'These include furnaces for 
the bright hardening of steel wire, lead ba.ths, ov<"ns, crucible furnacea, &c. 
The flexibility of design permitted by the use of metallic resistor electric 
heating elements gives this form of heating a decided advantage over the more 
cumbersome and unwieldy fuel-burning designs for special applications. This 
feature, combined with other inherent advantages (which are enumerated), 
accounts for the rapid growth in the use of electric heat for mecha.nic&1ly 
operated and continuous types of furnace, such as the wire hardening fuma.ce 
above mentioned.. Special electric furnaces a.re now supplied for low melting 
point alloys- e.g. solders, Babbitt, type metals, lead, and zinc.-F. J. 

Electric Furnaces at Works of Auto Machinery Co., Lid. Anon. (Amer. 
Machinist (Eur. Edn.). 1926, 65, 26-28E).-Various typee of elootric furnace, 
as installed for heat-treatment of steel, are illustrated and described.-F. J. 

Electric Anne&ling and Heat-Treating Furnaces. George P. Mills (Proc. 
Assoc. I ron Stul Elect. E11{J., 1921, 15, 1-20).-Details are given of the con­
struction and use of a Nichrome r ibbon resistor type of furnace, which is very 
efficient, and showed no deterioration after two years' service. The space 
occupied by the furnace is sma.ll compared with other types, and no fuel 
storage space is required. Working conditions are excellent in the absence of 
fumes, dirt, and noise. Two important considerations in laying out a new 
furnace were stated a.s: (I) The relation of furnace size to output, as it should 
be loaded to full capacity at a.U t imes ; variation in production should be met 
by insta.lling two or more furnaces to ensure capacity operation in t hose that 
are running. (2) Handling equipment and devicee should be co-ordinated 
nicely with the furnace; high-grade work can easily be spoiled in handling 
from the furnace, regardlees of the fact that the furnace ileelf might be working 
perfootly.-J. P. 
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Foundry has Electric Ovens. Anon. (lron Age, 1926, 117, 1703-1707).- The 
Ross-Meehan Foundry is completely equipped, from melting to heat-treatment 
plants, with electric furna.ces. They are used mostly for the ma.nufa.cture of 
steel products. The melt ing furnace is a 3-eleotrode tilting t.ype with a nominaJ 
rating of 3 tons per heat. Up to 12 tons, however, ha.s been melted in it by 
reducing the thickness of the lining. Moulds and cores arc dried in electric 
ovens, a. temperature .variation of only 5° F . being attained. The time of 
heating is controlled automatically by clocks fitted in the heating circuit. 
The moulds a.l'e fed in on trucks, and heating units are placed in the side walls 
and in a pit underneath tho truck. Caatin ga nre annea.led in a car-bottom 
type furnace with a capacity of 10 tons.-W. A. C. N. 

Heating Element. Anon. (OMni. a11d Met. Eng., 1926, 33, 4~5).-In the 
Backer process for insulating the element of an electrical heating device, 
applicable to water-heaters and hot plates, "Pyrox" is used (name derived 
from pyrochroitc, a. white manganese oxide crystallizing in the rhombohedra.I 
system). It is obtained by the conversion of metallic magnc..,ium into hydroxide 
by the application of steam at 300 lb. pressure. 'l'he hydroxide is then 
changed to oxide by heating. The details of manufacture of the element a.re 
briefiy described, a.nd the advantages of the heaters equipped therewith 
discU88"d.-F. J . 

Resistor Tubes !or Small Furnaces. Anon. (Chem. and Met. Eng., 1926, 
33, 641 ).-Alundum tubes for supporting the molybdenum resistance wire 
have boon foWld satisfactory in tubular furnaces used for wire-drawing in the ' 
manufacture of incandescent lamp filaments. The molybdenum wound tube 
is surrounded with magnesia., through which hydrogen can be passed to 
prevent oxidation of the molybdenum. ~l'omperatures up to 1700° C. can be 
reached. Longitudinal and transverse sections of the furnace are illustrated. 

- F.J. 
A General Method for Calculating the Properties of 3-Phaae Y-Connecled 

Arc Systems. A. E. R. Westman (Trans. Amer. Eleclrochem. Soc., 1926, 49, 
313-324).--See J. , 1926, 35, 831. 

The Power Factor of Electric Furnaces. P . Bcrgeon (BuU. Soc. fra~. 
Jllect., 1926, 6, 292-296).-The empirical formula given for the power !actor is 
•in <p ~ 3bIJ. IO-'/Un, where b is the length of tho loop in metroe, I the 
current, f the frequency, U the volta.ge of the secondary of the transformer, 
and n the number of separate circuits to the electrodea.-C. J . S. 

The Power Factor of Electric Furnaces. - Bcrgeon (Four elect. , 1926, 
35, 115--116).-'l'he power absorbed by a furno.oo is P = UI cos cp, where U iB 
the potential Mross the furnace terminals, I is the current, and cp is the a.ngle 
in the vector diagram comprising the clement.a U, Rf, and Lwl. Sin cp is given 

IM I 
by U ; hence the power factor may be found provided L (the self-induc· 

ta.nee) be known. B. develops these Iormuloo and applies them to known 
cnscs.- W. A. C. N. 

Vector Diagram !or Electric Furnaces. J . Bcrthenod (Rev. Gen. $1';;1., 
1926, 10, 697-698).-It is shown that t ho operation of electric furnacos can 
be studied very completely by means of a 11 circle 11 diagram ana.logous to that 
used for induction motors.-0. J . S. 

Antomallc Regula II on of Electric Furnaces. Anon. (Four llect., 1926, 
35, 51-53, 100-102).-The Thury regulator is described in detail, and di&grams, 
both of the individual machine and the Ja.y-out when connected to an &re 

furnace, a.re given. It consists essontia1ly of the following parts : Solenoid, 
a.utomo.tic commutator, bipolar switches, an additional supply of direct 
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current, and a transformer in thofurna.ce circuit. Regulation of either t:iension 
or the current intensity may be accomplished by coupling tho apparatus at 
different points in the circuit. The second regulator studied io ~he B.B.C. 
(Brown Bovori), in which hydraulic power is employod. The water pressure 
varico between 4 and 10 Btmoopheree.-W. A. C. N. 

Auxiliary Eqnipment for Eleclric Furnaces. J . 0. K•ller (Fuels and 
J'urnacu, 1926, 4, 49--06, 661--j)72, 789-794).-lllustmtiono with brief 
descriptions are given of various types of switch gear, fuse boxes, a.o. con­
tacton:i, control panels, relays, meters, transformers, and temperature control 
gears for operating electric furnaces, and in some cases wiring diagrams aro 
also shown.-A. R. P. 

The Theory of Electric Aro Furnaces According to Recent 1nv .. tlgalio111. 
E. de Loisy (Rev. Met., 1926, 23, 253-268).-Thc remarkably rapid develop­
ment of the a.re furnace during the last 30 years is noted, and its offeote on 
industrial procossos, such as the manu!a.oturo of calcium carbide and ferro. 
alloys. It is pointod out that it is probably on account of this rapid practical 
progrosa that the com plew theory of the arc furnace had not been thoroughly 
investigated until recently. The various factors concerned in the working 
of the furnace are mathematically considered. Tho work of Bergoon is quoted 
in the general exposition, whilst that of E. Riecke is translated in full, and 
included as a soparate part of the memoir.-F. J. 

Electrode Regulation in Electric Arc Fnmaces. Ernst Blau (Helios, 1926, 
32, 289-292) . ......{Antrol of the current in ele<itric arc !urnooeo depends upon 
the arc length, which may be regulatod automatically. Several systems a.re 
in uso and 3 aro described in detail . The electrode winding motors may be 
controlled: (1) By relay; (2) by Tirrill regulator; (3) the electrod ... are 
hydraulically opemted hut controlled electrically.-0. J . S. 

The Detroit Electric Rocking Furnace for lllleliing lllletall and lllletallic 
Alloy1. Hano Nathusius (Gi.,serei-Zeit., 1926, 23, 509-611).-The Detroit 
electric rocking furnace is of tho indire<::t arc type and appea.ra to be erten· 
sively used in America for melting copper, bronze, ami brass. The manufac­
turers claim a low power cost per ton of metal, a high electrical efficiency, low 
metal losses, and a.oourate oontrol of casting. ln support of this claim the 
author quotes the working details of several American foundries and compares 
the power consumption, &c., with that of other types of electric furnace. 

-A.R. P. 
Eleclric Resiltance Furnaces. W. Y. Anderson and W. P. Conly (Elut. 

Rev., 1926, 99, 178-179).-An electric resistance furnace inotalled by the 
Birmingham Electricity Department is deecribcd. The heating chamber is 
60 in. long by 40 in. wide by 20 in. high. The body of t ho furnace is made of 
mild stool shoot o.nd angles, and the interna.l fa.oe is lined with refractory brick. 
Between this is an insulating layer of firebrick. Nichrome spirals carried in 
grooves in the refractory aro used for the heating element. Data on power 
consumption is given. Radiation losses are 11 kw. at 500° C. and 23 kw. at 
the maximum temp. of 000° C. The furnace takos 3 hro. to heat up from cold, 
consuming 51 kw. per hr. The furnace can be opemted antomatic&lly by 
means of a time clock a.nd thermo-rcgula.tor.--C. J. S. 

ffigh-Speed High-Frequency Induolive Healing. E. F. Northrup (Amer. 
Ekctroc/.,,,., Soc. (Advance Copy), 1927, April, 497-513).- H.-F. inductive 
heating permits of almost unlimited speed of heating of a continuous conducting 
mass. The new 300-lb. ( 136 kg.) commercial alloy melting furnace ii deecribed. 
It is especially designed for melting ferrous alloys. Power is supplied by a 
150-kv&. genemtor &t 1920 cycleo and OOO v. The vory mpid heating givos 
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a. very high melting efficiency. Various oxamples a.re cited and efficiency 
calculations appended. Nichrome required 462 kw.-hrs. per metric ton. 

On High-Frequency Furnaces. J. Bronn (Z. Metallkunde, 1926, 18, 333-
338).-The transformation of usual a .c. into high-frequency current, and the 
construction as well as the manner of acting of a high-frequency furnace of 
the Compa.gnie Elcctro-Thennique, a.re fully described. The work of G. Riba.ud 
on the influence of different factors on the grade of action of high-frequency 
furnaceE' is discussed in detail. The dependence of the reception of heat of 
the metal within the furnace upon its electrical conductivity, the number of 
periods, the relation of the diameter and the height of the body to the di.a.meter 
and the height of the coils of the furnace, the number and closeness and the 
cross.section of the coils are considered. The ea.pa.city of action, the economy 
of high-frequency furnaces in relation to induction furnaces, and some other 
advantages are referred to.-M. H. 

The High-Frequency Electric Furnace. M. Gutmann (Four elect., 1926, 
35, 65-67).- Crodit is given 1\lessrs. Schneider in France for the conception of 
the first ideas on high-frequency furnaces, and to Northrup for developing 
the furnace on slightly different lines, to a. satisfactory working proposition. 
The adoption of a. high-frequency generator ha.s not yet made great strides in 
France, but in America the Westinghouse Co. have been able to supersede the 
old spark gap arrangement by a stable generating sot. The advantages of the 
high-frequency furn~e are well known- purity of product, e.tta.iument of high 
temperatures, and facility of fusion. The current consumption for nickel 
melting is said to be 350 kw.-hrs. per ton, and charges up to 150 kg. a.re now 
being melted in this type of furnace.-W. A. C. N. 

Electrical High-Frequency Induction Furnaces for Very High Temperatures. 
G. R.ibaud (Compt. rend., 1925, 180, 173~1735).-The heating space is a 
graphi te tube supported vertically and terminating a.tone (or both) encL! in a 
cylindrical piece of porous carbon, which is closed by a. plug (also of carbon) 
provided with a glass window and bored to a.dmit a current of inert gas, and 
to allow it and gaseous products to escape. If the cylindrical piece and the 
plug aro at least 8 cm. long, their thermal conductivity is so low that the plug 
may be removed by hand, even when the interior is at 3000° C. With a con· 
sumptionof 10 kw. , a. temperature of 3000° can be attained.in a furnace holding 
100 c.c., 2500° in a 500 c.o. furnace, and 1800° in one containing 3000 c.c. 
The porous carbon plug is very durable.-E. H . T . 

High-Frequency or"' lronless '' Induction Furnaces. Anon. (Nature, 1926, 
117, 760--762).- A description of an ironless induction furnace, the theory 
and applications. The article closes· with a short bibliography of the subject .. 

---J. F. S. 
The Irouless Induction Furnace. W. Fischer (Z. tech. Physik, 1926, 7, 

513--518).-The theory of high.frequency furnaces is developed and some 
examples described (see Franz Wever and W. Fischer, Mitt. K.- W. Inat. 
Eisenforschung, 1926, 8, 149- 170-a.bstract below).-G. S. 

The High-Frequency Induction Furnace. F. Wever (Stahl u. Eisen, 1926, 
46, 533-536).-A new arrangement for high.frequency plant, built after the 
principle of radio plant, is described, whereby the careless induction furna.oe 
has a higher efficiency. Other advantages of the furnace are: Quicker bath 
reaction in consequence of the electro-mechanical motion of tho bath, and the 
possibility of melting in vacuum or in certain a.tmospheres.- G. S. 

Information on the High-Frequency Induction Furnace. !.- Theory and 
Construction of Iron!ess Induction Furnaces. Franz Wever and Wilhelm 
Fischer (Milt. K.·W. Inst. Eisenforschung, 1926, 8, 149- 170).--Coreleos 
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rnduction furnaces, which are heated by high-frequency energy, promise to 
become more important in the factory as well as in the laboratory. The 
influence of the different fa.ctol'8, such as frequency, nature of the material to 
be melted, aa also t he size of the furnace, are examined mathematically and 
the conditions for the highest efficiency obtained. Small furnaces require 
frequencies up to 8000 periods/sec.; with larger furnaces it is possible to go 
down to 500. A description and working results of furnaces of 3 and 30 kw. 
a.re given. The furnace efficiency reaches 55% under the best conditions. 

-G.S. 
Information on the High-Frequency Induction Furnace. U.- On the 

llel&llurgy of Ironleu Induction Furnace1. F. Wever •nd H. Neuh•uss 
(Mitt. K.· W. Inst. Eisenforschung, 1926, 8, 171-179).- Tosts with melting of 
iron a.nd nickel show the value of high-frequency furnaces in manufac­
turing high peroonta.ge meta.ls and alloys. The advantages of the furnaces 
lie in the rapid movement of the bath caused by the electrical proce.seea. 

-G.S. 
Induction Furnace Producee Superior Brau. G. C. Hoisterm•n (El<ct. 

World, 1925, 85, 617).-Low metal loss and greater uniformity of product •re 
claimed as the result of installing induction furnace& for brass melting.-C. J. S. 

Radio-Operated Furnace .lllollll Preciona lletall. Anon. (Bci. American 
1926, 135, 134-135).-A high-frequency furnace operated from six 250-w•tt 
valves has been installed in the Metallurgical Division of the (U.S.) Buro•u of 
Stand&rds. A short description of the principle of high-frequency furnaces is 
given, but the usual spark-gap and condenser converter only is described, no 
particula.n being given of the valve .installa.tion.-J. C. C. 

FUELS. 

On the Theory of Beating [by Fuel]. Honry Le Chatelior (Rev. Met., 1926, 
23, 629-M8).- Lo C. discusses at length the production and utilization of he&t 
derivod from the combustion of fuel. The transfer and utilization of heat are 
regulated by the laws of energy. Tho reasoning of S&di Carnot on the 
mochanical power of heat is equally valuablo in deaJ.ing with ite hea.ting power. 
Lord Kelvin pointed out that all operations of heating by fuel, carried out 
according to a strictly reversible process, give the maximum calorific return, 
and recommended the application of the Carnot cycle &a far aa possible. The 
work of Siemens in connection with recuperation and regeneration is also 
mentioned. Ca.mat compared the utilization of boat falling from a. high 
temperature to a lower one with that of a mass of water falling from a high to 
a low level. The passive resistances met with in each c&ae rosemble one 
another. The furnaces selected for furnishing the data upon which the 
·edensive calculations of the author are based are of the cylindrical typo, this 
being tho type which gives the highest therm&l efficiency. The calcina.tion of 
quartz in the ceramic industry, the melting of pig iron, and the calcination of 
limestone a.re ta.ken as typical operations. In e&eh ea.so the various reactions 
a.re fully discussed by the aid of dia.gre.m.a and equations. The utilization of 
he•t by loading the hot gases from the top of the furnace to the bottom for 
mixing with the air used for combustion is thooretically wrong, but has certain 
indiroct &dvantages. In cylindrical furnaces the hea.t changes are regulated 
by the laws of energy, and can be calculated strictly if small losses due to 
thermal conductivity a.re neglected. The subject is very thoroughly 
disoussod.-F. J. 
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Selection of Fuel !or the Heat-Treatment of MetaL -- (Met. Ind. (N. Y.), 
1926, 24, 112).-Abstract of a publication of the W. S. Rockwell Co., New 
York. Groat stress is laid upon the contention that the selection of a. fuel (or 
electricity) for heat-trc&ting meta.I, if based upon an abstract comparison of 
tho heating value of different forms of fuel, is misleading, and that if real 
oconomy and efficiency are to be attained in this connection, due consideration 
of the overall cost and the nature and quantity of the pa.rticule.r lino of finished 
good.a upon which a manufacturer is concentrating should be given. The 
abstract, however [and possibly the original pa.per-Note by Abstractor], f&ll.8 
short of actual illustrations of the application of this principle to actual 
instances, thereby lessening its value, and rather lamely concludes with a. table 
which merely expresses the cost, in dollars, per million 13.th.u. of various fuels 
of stated calorific va.lues.-T. B. C. 

Selection of Fuel for lhe Heat-Treatmenl of Metal. J. A. Doyle (Machinery 
(N. Y.), 1926, 32, 503).-lt is emphasized that no one fuel is best for all 
conditions. Ea.eh problem must be considered separately, and all circumstances 
taken into account.-J. C. C. 

Factors AJfecting Selection o! Fuel. Anon. (Blast-Fur. and Steel Plant, 
1926, 14, 141- 145).-An excellent and well-illuetrated review. The ultimate 
choice should bo based on cost per unit of goods manufactured and not on fuel 
costs alone. H ence furnace design must be fully considered with relation to 
the fuel and its character. Tbo method of considering the rola.tivo costs a.nd 
eflicioncios of various fuels (including eloctricity) is indicated.-W. L. K. 

Fuel Economy in the Foundry. A. Campion (Met. Ind. (Lond.), 1926, 29, 
03-65).-Rea.t generation, tomporature of gaseous current, heating reverbera­
tory furnaces, annealing operations, drying moulds, etc., are discussod.-E. C. 

Fuel Economy and lhe Metallurgical lndUJtry. E.W. Smith (Gas World, 
1927, 86, 240-242).-[Head before the Co-Ordinating Committee of the 
Staffordshire Iron and Steol Institute, the Birmingham Metallurgical Society, 
and the Birmingham Local Section, Institute of Metals.] Differential chargeo 
for town's gas used for industrial and domestic purposes, waste-heat boilers, 
bla.st-furnaco gas, and tho therms.I insulation of plant by aluminium paint, 
are briofly diBcussed.-J. S. G. T. 

Comparison of Gu and Eleclricily for Industrial Heating. R C. Gosreau 
(Chem. and Met. Eng., 1926, 33, 337-339).-Tho coat of heating in a process 
should not bo based on the purchase price per cu. ft. of gas or kw.-hr. of 
electriciJ;y, but should be calculated in accord with tho degree of utilization 
possible of the potentia.l energy in the source of heat. Thus the laboratory 
test whioh determines the calorific value of a gas gives no clue to the results of 
its utilization or efficiency. A gas-burner may have an efficiency, e.g.,of only 
72%. Another important factor is rate of heat absorption by the work, which 
is, in general, greater the larger the chamber in which the work is placed, 
provided that the chamber walls a.re hotter than the work. The tendency is to 
build the setting so that the maximum of heat generation ma.y be effected in a. 
minimum of space, which minimizes the heat losses and a.ccelera.tos the process. 
Gas-fired furnaces at working temperatures from 540° to 1000° C. often have a 
large ratio of furnace volume to size of work. The reasons a.re given. Gas 
suffers in calculations of heat losses and heat utilization, owing to their 
approximate nature and exclusion of consideration of practical conditions. In 
some equipments, heating by cliroct Ba.me radiation is attempted, and this is 
more economical than indirect heating, if direct impingement of the flamedoee 
not injure the work. General considerations of applying electricity to heating 
a.re given, and the significant points which constitute good designs for eloctrical 
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radiation heating apparatus are enumera.ted. Economic and commerci&l 
considerations, supported by ca.Joulations, disclose that many eleotricaJ 
industrial furnaces are operating with an overall utilization of the potential 
energy consumed approaching 85%, whereas the utilization value of gas may 
be as low as 50%. As the unit value of energy in any fuel increases, the 
percent&go of u tilization must inorea..56 or its use becomes prohibitive. 'rhus 
the cost of a fuel is not the determining factor but the degree of utilization . 

-F. J . 
lndUJtrial Heating by Town'• Gu. C. M. Walter {Ga.. World, 1927, 88, 

267-270).-[&iad before the Midlands District Conference, British Commercial 
Gas Association.] The design of industrial bee.ting plant , the use of t.own's 
gas for heating water and solutions, for stea.m raising, metal melting, drying 
and general heat.treatment, with special reference to operations carried out 
in Birmingham, are briefly referred tc.-J. S. G. T. 

Heal-Treatment Industrial Laboratories. Anon. {Met. !ml. (Lend.), 1926, 
29, 290--291).-Doscription of the heat-treatment and research laboratories at 
the Birmingham Gasworks which are available for the use of manufacturers. 

-E. C. 
Burning Fuel Oil Efficiently. MaxSklowky (Foundry, 1926, M, 196-198). 

-Abstract of a paper read before the American Iron and Steel Institute. 
The type of furnace and continuity of operation are important factors in 
operating oil-fired industrial furna.ce.s. Three distinct directions of effort may 
be applied for obtaining fuel economy-viz. (1) proper combustion efforts; 
(2) better furnace adaptation and construction; (3) better attention tc the 
furnace. An average efficiency of 15% should be attainable in practice. 

-F. J . 
Oil Burning !or General U1e1. F . Burgess (J. R. TraM. Junior /114t, Eng., 

1926, 36, 300-1!10).-The UBe of oil burning for both land and sea purpoees is 
described. The four """"ntials in the proper burning of oil are: (I) Atcmiza. 
tion of the oil to a fine mist; (2) complete combustion of the oil before it 
comes into contact with a solid; (3) the correct amount of air; and (4) com­
buation in the presence of a refractory which refleote heat ba.ok into the 
combustion zone and so maintains a. higher temperat·ure at the point of 
combustion. The relative advantages and disadve.nt&ges of oil compared with 
cOAl burning are discussed, and the steam jet, air jet, and preesure jet types 
of burners are desoribed.-W. H.-R. 

Oil-Fuel Burning Systema. Anon. {Mech. World, 1926, 80, 103-110).­
General principles of burning oil e.s a fuel aro discussed, and many typee of 
oil-burning equipment on the market a.re described and illustrated.-F. J . 

Who U101 Fuel Oil- How llluch- Wbere P H. J. Struth (Oil Trade, 1925, 
18, (2), 42-44, 83; C. Aba., 1925, 19, 1344).- Fucls used in industry, 
exclusive of fuels consumed by railways and steamships, are clll6sifi.ed a.a 
follows: manufactured ga.s 2, natural ga.s 4, anthracite coal 5, oil 12, coke 14, 
bituminous coal 63%. The consumption of fuel oil in millions of barrels is: 
ocoa.n transportation 65, railways 55, electrio power 50, petroleum refining 41 , 
ga.s manufacture 32, iron and steel in.dmtry 14, f oundriu 5, oar builders 5, sugar 
refining 5, smelting and refining 5, cement industry 3, ico manufacture 3, 
paper industry 3, slaughtering and meat industry 3, copper and braas industry 2, 
shipbuilding 2, brick plants 2, automobile manufacture 2, chemical and dye 
industry 2, flour milla 2, lumber mills 2, woollen mills 2, miscellaneous 
industries 17. 

The CombUJtibility and Strength of llletallurgical Coke with Larger 
Granulation. F. Hiiusser (with R. Bestehorn) (Stahl u. Eisen, 1925, 4li, 878-
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885; also GUi.ckauf, 1925, 6, 693--700).- 0f the numerous factors influencing 
t ho combustibility of coke, the size of the grain is the most important . The 
direct production of small coke is to ho desired. The strength of the coke is, 
above all, important for practical working. Good commercial bla.at -furnace 
coke is dis;inguished less by its high combustibility than by good st rength 
properties.-G. S. 

The Testing of Coke.-I. G. E . Foxwell and R. V. Wheeler (Fuel, 1925, 
4, 353-356).- An account of certain physical tests to be applied to coke. The 
tests considered in the present article are those connected with the real and 
apparent sp. gr., the shatter test, tumbler test , and the crushing strength. 
'l'ho method of s.:i.mpling is also considered. In determination of the real sp. 
gr. t he sample should be powdered to p!lss a 200 mosh. The apparent sp. gr. 
is best determined in a viscous liquid, such a..<J glycerine, for this prevents the . 
easy loss of gases from the coke. The porosity is best obtained by calculation 

• . truedensity - a.pparentdensity 
by means of the formula. : Porosity = true density X 100. 

The shatter tost is probably the best test for giving a measure of the mechanical 
strength of coke. The tumbler test cannot at present be accepted as a. 
standard test. The results obtained from t he oruahing st rength test are not 
of sufficient practical importance to justify the expenditure of labour a.nd 
time nocessary to obtain them.-J. F. S. 

laotherms of the Flame-Stream in Melallurgical Furnaces. Roman 
Dawidowski (Stahl'" Eisen, 1925, 45, 1265--1273).-In connection with the 
question of the applicability of the laws of hydraulics to ga.s stream in furnaces, 
temperature measurements · were carried out at different pointis of a test 
furnace. For comparison, corresponding flow movements on models were 
studied. A considera.ble reacmblanoe resulted. The difference between the 
specific weight of colder and warmer gas layers upon the gas ourront is of little 
importance; the chief action depends on the feed draught. The results of 
the tost for a suitable form of furnace chamber arc discuased.-G. S. 

Foundry Fuel Economics. Walter J. May (Mech. World , 1926, 79, 
450-451).-Points of economic importance in the purchase of coke for melting 
purposes a.ro discussed. The breaking of large pieces entails the production 
of "smalls," which are difficult to use. The screening and utilization of this 
material as well a.s of incompletely burnt coke from melting furnaces a.re also 
discussed. " Burnt " coke should be washed to remove adherent ash before 
using again as fuel. Fine coke ash makes an inferior abrasive or, with lime, 
a fairly good mortar. The chief form of economy is to have good furnaces. 

-F.J. 
An Investigation of the Behaviour of Solid Fuels during Oxidation. I.­

The Ignition of Solid Fuels. Burrows Moore and F. S. Sinnatt (Fml, 1925" t, 
194-198).- Exporiments have been me.de t o determine the ra.to of combustion 
of coal under standard conditions, based on tho assumption that the tendency 
of a. coal to ignite sponta.neoualy depends on the rate of production of heat. 
The combustible capacity of a coal is defined as the capacity to evolve heat on 
combustion, and it is a function of the actual amount of heat evolved and the 
rate of evolution. A small a.mount of a coal was placed in excess of oxygen at 
a. definite temperature, and the increase in temperature determined as a 
function of the time, over the pre-glowing period and during the glowing 
period up to the completion of the combustion. Every coal was aubsequently 
examined at the minimum glowing temporature. The minimum glow tempera­
ture is the same as the minimum temperature a.t which the coal increases in 
temperature in oxygen, and is characteristic of the coal. On plotting the 



Furnaces and Fuels 781 

temperature n.ga.inet the time tho curve first shows a slight fall, which is 
followed by a rapid rise to a maximum, after which it declines. The portion 
of tho curve running between the minimum temperature to the glow point is 
practically a straight line, the slope of which represents the rate of heat 
evolution during oxidation and before actual ignition. The elope is, therefore, 
a measure of the relative tcndoncios of coals to ignitesponta.noously. Expreeeed 
in degrees riso of 'temperature per sec., it is termed the ignition fact.or. Five 
coals gave ignition factors 2·5-4·9.-J. F. S. 

The Analyais of Solid Fuels. Re1>0rted by the Belgi&n RaiioD&! Chemical 
Committee. -- Huybrec:hts (Compt. rend. 6• conferenu internat. chim. 
(Bucarest), 1925, 320-361 ; 0. Abs., 1926, 20, 3342).-Abstracts of work 
published on this subject during the last 25 years, comprising 142 items 
(including a fow treatises on analytical chemistry) with alphabetical author 
index. 

Method Proposed by the Determinaiion of Volatile Matter in Coal. S. de 
Waard (Chem. Weekblad, 1925, 22, 525--530).-A method is described, with 
dra.wings of apparatus, which is used by the Rijke-Instituut voor Brandstoflen­
Economie (Dutch Institute of Fuel Economy) for the estimation of volatile 
matter in coal. The method consists shortly of heating l grm. of coal (B20 
meeh) in a poijsbed Ir-Pt crucible 26 x 30 mm. supported by a Ni-Cr triangle 
in an open oylindrica.l furnace. The furnace is boated by a Meker burner 
which givos a Oame 18- 20 cm. hlgh, the temperature reached being 950°. 
After heating for 7 minutes the crucible is cooled over HJ30, in a desiccator. 
The error does not exceed l o/o.-J. F. S. 

X-Ray Studies of Coal and Coke. Ancel St. John (Trana. Amer. I nst. 
Min. Met. Eng., 1926, 74, 640-652). 

Tentative Definitions cl Torma Relating to Coal and Coke [Dl21- 28T). 
Anon. (Proc. Amer. Soc. Test . Mat., 1926, 28, (I.), 903--905; also Amer. Soc. 
Teat. Mat. Tentative Standards, 1926, 604-006).-Definition& a.re given of: 
Proximate analysis ; ultima.te analysis ; moisture; ash; volatile matter ; 
fixed carbon; coke ; beehive coke; by-product coke; coke breeze; dry coke. 

Surface Combustion and Its Application. W. M. Hepburn (Proc. A88oc. 
Iron Steel Elect. Eng., 1923, 17, 537--552).- In attaining this method of high­
tempcra.ture combustion the correct ratio of air and gas has to be maintained, 
also a.n intimate mixing of the air andga.s, followed by a restricted.and definite 
controlled zone of combustion. The latter is accomplished by using either a 
furnace of t he refractory bed type or ono of the tunnel type. The former U8e8 

any granular refractory capa.blo of withstanding temperatures over 3400° F., 
andcombustionoccurs in the interstices, thus raising the mMB to incandescence. 
Heating is done by radie.tion. In the tunnel type the fuma.ce lining is a 
highly refractory coment, which radiates the heat, ae in a pot type, the working 
details of melting in which show a considerable sa.ving.--J. P . 

Ron-Complete Combusiion and Firing Control. D. Haarmann (Feuerungs­
teck,.ik, 1922, 10, 173- 176).-The application of registering apparatus for the 
control of the temperature and carbon dioxide content of the ftue gases is 
discussed. Even low content of 001 does not exclude the possibility of the 
presence of CO and other combustible gases in the chimney, therefore the 
question of proper combustion is fully considered, and the a.neJyais of the ftue 
gases for CO besido• 0 2 and CO, is advocated.-B. B. 

Theoretical and Recorded Pr ... ures in Omen Bomb Determinai!Olll. 
M. J. Bradley, C. Z. Rosecrans, and R . M. Corbin (lndust . and Etu;. Chem. , 
1926, 18, 307-309).-Prossures developed within the oxygen bomb during 
the combustion of different weights of crude petroleums, coals, benzene, 
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kerosene, and benzoic acid have been measured and photographic records 
made. A.sauming a heat loss of 50% of the heat of combustion of the fuel, up 
to the t ime of maximum pressure, a theoretical pressure can be calculated 
which will be safely above any actual pressure developed. By this method an 
estimate may be made of the weight of fuel and the initial oxygen pressure 
which can be safely employed. The rate of combustion, and therefore the 
maximum pressure, is controlled by the condition of the fuel and the size 
and shape of the containers in the bomb. A rapid method for the deter­
mination of the % of carbon and hydrogen in the fuel has boon developed. 

The Pocket Gas Tester. An Apparatns for Gas Investigation In a Dry Way. 
H . Stra.che and K. Kling (Feuerungstechnik, 1922, 11, 13- 15).-A new 
apparatus for the determination of carbon dioxide in ga.s mixture is described. 

-B.B. 
Pulverizing Coal in a Foundry. A. de Young (Canad. Found., 1926, 17, 

(5) , 24).-Describes a coal pulverizing plant in use at the Kuebler Foundries, 
Easton, Pa. The apparatus comprises a receiving hopper, a buoket elevator, 
a vertical waste-heat dryer, the pulverizer itself, which supplies air to carry 
the pulverized coal a.way from the pulverizer, and a secondary exhauster 
which supplies additional air for combustion.-W. H .-R. 

Pulverized Fuel in Metallurgical Furnace Practice. L. P. Sidney (Mel. 
Ind. (Land.), 1926, 29, 215- 220).-Illustrated description of the Buell system, 
with its dispersive burner and method for overcoming the dust difficulty. 
The application of this system to meta.llurgical furnaces appears practical, 
efficient, and economical.-E. C. 

Pulverize Coal at the Furnace. E. C. Kreutzberg (Foundry, 1926, 64, 
7-8).-A new type of coal pulverizer directly connected to the furnace and 
known as a unit pulverizer is illustrated and described. It is claimed that it 
effects a saving of more tha.n 25% in total melting costs as compared with 
hand-firing. In genera.I, the apparatus consists of a receiving hopper, a 
bucket elevator, a vertical waste-heat dryer, the pulver izer i teelf, which 
supplies a.ir to carry the pulverized coal away from tP,o pulverizer, and a 
secondary exhauster which supplies additional air for combustion. Illustrations 
show tho equipment attached to a. furnace for melting iron for malleable 
costings. A more rapid attainment of the required temperature and easier 
control of temperature than in hand-firing are claimed.-F. J . 

Pulverized Coal as Fuel for Copper-Refining Furnaces. E . S. Bardwell and 
Roy H. Miller (Trans. Amer. bu;t. Min. Mel. Eng., 1926, 74, 592-599).-See 
J., 1925, 34, 645. 

Pulverized Coal as a Fuel !or Copper-Refining Furnace. E. S. Bardwell 
and Roy H. Miller (Iron St.eel Canada, 192.5, 8, 232-233).-Extra.cts from a 
paper road before the American Institute of Mining and Meta.llurgicaJ Engineers. 
See J ., 1925, 34, 645.-W. H .-R. 

The Procesa of Combustion in the Firing ol Pulverized Coal. F. Schulte 
(Gliickauf, 1924, 60, 971- 9·78).-A review and diBcussion of the general 
chemica.1, physical, and mechanical principles. 

Tentative Method of Test for Fineness of Powdered Coal [Dl97- 26T]. 
Anon. (Proc. Amer. Soc. Test. Mat., 1926, 26, (1.), 898-902; also Amer. Soc. 
Test. Mat. Tentative SU.noorda, 1926, 59H03). 

The Combustion ol Fuel in Dual Form. A. B. Helbig ( Feuerungstechnik, 
1924, 12, (II ), 86 ; C.,-am Abs., 1924, 3, 228).-Attempts to increase burning 
efficiency and approach the highest temperatures theoretically possible with 
various fuels under ideal conditions have so far been hampered owing to lack 
of a suitable refractory for the furnace liniilgs. The softening point of firecla.y 
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brick is given as from 1200°-1400° C., and of silica brick 1600°- 1650° C., 
followed by very rapid softening above this tomperature. Magnesite bricks 
start to soften at 1500° C. but very gradually, so that at 1700° C. they still 
have some resist.&nce long after silica bricks ha.ve melted down. This ha,9 
led to the development cl tho Delbag pressure furnace, the side walls ol whioh 
are built ol refractory brick perforated with very fine holos (4200 per sq. m.). 
The entire furnace is surrounded by an air jacket under slight static prossure 
<:-2 in. water). Pulverized fuel, oil, or gas are introduced into the furnace 
with just .sufficient air for suspension of the particles, the ba.lance of the air for 
combustion being introduced through the pinholes in the walls. Advantages 
claimed aro: (1) Brick lining cooled bolow softening point; (2) layer ol air 
covering surface of bricks protects them from deposits of products of com· 
buation : (3) incoming air is preheated as it passes through tho bricks in a 
thin stroa.m and combustion is extremely rapid on entering the furne..ce ; 
{4) losses through radiation and conduction extremely low on &<lcount of air 
film covering furnace walls. With this furn&<lo continuous temperatures 
considerably over 1700° C. have been reached. 
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XVI.-REFRACTORIES AND F URNACE 
MATERIALS. 

For keys t o abbreviations used, see pp. 356 and 370. 

loinl Committee on Foundry Refractories . Preliminary Report of Sub­
CommilteeJ on Survey of Refractories In ihe Malleable, Slael, and Non-Ferrous 
Foundries. - - (Amer. Pound. Assoc. (Advance Copy), 1928, Sept., 53 pp.). 
-The first two reports doa.l with the composition and construction of furnooea, 
ladles, and moulds for the cast iron and steel industries, and the third with 
current melting practice, with especial reference to refra.ctorics, in the 
American brass industry. The last named embodies a summary of a question' 
naire sent to aU the brass foundries in the U.S.A. , of whom a.bout 37% replied. 
The larger plants use either open flame furnaces with oil fuel or electric 
furnaces of the indirect arc or induction type, wheroos the smaller plants use 
chiofiy coal- or coke-fired crucible furnaces or, to a smaller extent, gas- or 
oil-fired crucible furnaces. Jn the coke-fired furnaces destruction of rofrac. 
tories is chiefly due to the personal element, in gas- or oil-fired crucible furnaces 
to the cutting action of the flame, and in open fl ame furnaces to spa.lling, 
fluxing action of slags, or mechanical injury in charging. Indirect a.re 
furnaces are usually lined with diaspore bricks ; in this case spalling and 
penetration of metallic vapours into the lining a.re the chief ea.uses of its 
destruct ion.-A. R. P. 

A Review of the Work of ihe British Refractori., Research Association, 
Jllalnly from ihe Users Point of View. J. W. Mellor (Brit'8h C/ayworker, 1926, 
35, 67-69).- Resea.rch has been conducted on conductivity of furnace materials, 
re.dia.tion from furnace we.Us, insulation of furnaces and kilns, e.ffectof meche.nical 
stresses on refractories, conductivity of silica brick, action of gases on refrac· 
torics, sillimanite bricks, grog bricks, e.nd the bonding of silica bricks.-C. J . S. 

Refractories .Mall:ers extend Research Activity. L. S. Longenecker (Iron 
Trade Jlev. , 1926, 78, 24-25).-A review of the American refra.ctorics industry 
in 1925, with special reference to research problems.- W. L. K . 

Specillcations for the Manufacture of Refractory Materials. A. Popoff 
(Corriere Cerami•ti, 1926, 7, 35-37; Ceram. Aba. , 1926, 5, 316-317).- P. 
prepares specifications for rcfmctorios from their softening cone, ftux content, 
iron content, porosity, compressive strength, volume changes, resistance to 
temperature changes, resistance to slag and coke, and resistance to beat. A 
tolerance of ± 2% is allowed. 'I'ho composition and fineness of' grain of the 
refractory mort&?H are also specified. 

Standardization Sugge1tio111 for the Refractory Industry. L . Litinsky 
(J'tuerf eat, 1926, 2, 1-4).- The definition of the term " refractory" is dealt 
with. The classification and nomenclature of refractol'ies a.re discussed, and 
the a.dvantBges of standardizing are considered. The standards of dimensions 
and form, testing methods and specifications, aro examined.- B. B. 

The ROie of Specillc Beal In the Selection of Refractories. A. Erneet 
MacGcc (J. Amer. Ceram. Soc. , 1926, 9, 374- 379).-A brief discussion of op. 
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heat.a is given in which particula r emphasis is placed upon it.a determination 
at high temperatures, the methods which have been used in the past for it.a 
determination, and the application of the values in the selection of rofractoriee. 
Tho need of determining physical properties of bricks which have boen in 
service is pointed out. 

PorOlity and Specillc Gravity of Refractory llaterialt. E. Proesler (Corriere 
Ceramiati, J926, 7, 3-5; Ceramic Abs., 1926, 5, 259).-'l'he var ious methods 
of determining porosity and ep. gr. are described, and the accuracy of each 
method brought out. R easons for the air porosimeter being the host a.re 
given. 

The Determination ol the Bulle and Pore Volumes ol Refractory llatoriall. 
M. L. Hartmann, 0. B. Westmont, and S. F. Morgan (J. Amer. Ceram. Soc., 
1926, 9, 29!HllO).-A new sand displacemont method for the determination 
of the bulk volume and bulk sp. gr. of refractory or other material is described. 
A gas porosimoter with a. vertical U -tube manometer for tho determination of 
pore volumes of ma.torials is also described, together with calculations of 
poBSible errors. The porosities, bulk sp. gr., and calculated true ap. gr. of 
15 types of refractory bricks obtained by means of these two methods, and 
the usual water absorption method, a.re tabulated for oompa.riaon . 

The 11'.ercnry Balance-An Apparatus for 11'.eunring the Bulle Volume ol 
Brick. A. E. R. Wesiman (J. A""'1'. C<ram. Soc., 1926, 9, 311-318).-A new 
apparatus for measuring the bulk volume of bricks, called the mercury balance, 
is described, a nd its method of operation is given in detail Its great accuracy 
and other a.dvant&gos would recommend its use when a large number of very 
accurate measurements of bulk volume are required. 

The Elfect ol Atmoepheric CondilioM on lhe Load Te1t !or Refractorie1. 
Leonard }'rancis Sheerer (J. Amer. Ceram. Soc., 1926, 9, 279- 289).- The 
literature rola.tivo to the investigation was reviewed and criticized. Iron 
pyrite was added to clays in amounts varying from 0 to 5%. Tost-piecos 
2 X 2 X 4 ·5 in. were made by the stiff-mud and dry-press processes. After 
firing to cone 8 those were subjected to load tests at 1350° C. under oxidizing, 
neutral, and reducing ClOnditio.ns. Expansion and contraction values were 
plotted against t ime and temperature. Results undor reducing conditions. 
Expansion and contraction increased with increaso of pyrite content. 

Some Fnrnace Brick Teats. Anon. (Briti•h Clayworker, 1926, 86, 161).­
Practical tests !or comparing the quality of different kinds of refractory brick 
are reviewed. The roof of a large steel furnace is recommended )fJ:J the most 
crucial position for testing refrnctory bricks.-C. J . S. 

A llew Procea for the Testing of Refractory llaterial by Dyeing. Eduard 
Steinhoff and Fritz Hartmann (B er. V. d. Ei,,.nMUtenl<ute: Werk.81-0jJaU1J­
Bd1m11, 1925, No. 49 ; Stahl u. Eisen, 1925, 45, 337- 343).-By dyeing refrac­
tory mater ials with organic dyes their texture oe.n be extensively loosened. 
The firing temperature of fired clay and fireclay bricks, the local distribu­
tion of impurit ies, and the transformation of quartz can be determined in 
this ma.nnor.-G. S. 

The Resillanee ol Refractory llateriall to Change of Tempera~. W. Steger 
(Ber. V. d. EiBenhiittenkute: Werk.BroffaU1JBd&U88, 1925, No. 52 ; Stahl '" 
Ei&en, 1925, 45, 249- 259).- Tho temperature constant of refractory me.teri&ls 
depends not only on tho mat.eria.1, but also on the external form a.nd the inner 
texture of the bricks. A series of bricks was examined by difierent processes 
as to their res istance a.nd a temperature cha.rt drawn up. The great difference 
of firecla.y bricks depends on the different quantities, grain·size, and crystal 
form of the siHoa modifications. The sensitiveness of silica. bricks depends 
on the cristobalite tre.n.sforma.tion.-G. S. 
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Contribution to the Queation of Refractory Bricks when Bnrning Coal Dual. 
E. Steinhoff (Mitt. Dorlmu>1der Uni<m, 1924, 1, 160-165).-The behaviour 
more especially of compact silica bricks when firing with coal dust is inves­
tigated. In consequence of the sensitiveness against change in temperature 
and poor binding qualities of tho bricks, they have not proved satisfactory. 
As a new test, the heating of cylindrical spooimens in small coal furnaces, 
when blowing through coal dust, is rocommended.-G. S. 

Refractoriea for Blut-Farnaces and Coke-Ovena. M. C. Booze (Bla.ot-Fur. 
and Stul Plant, 1926, 14, 86-88).-A reviow of general interost to all uaers of 
refractories.-W. L. K. 

The Selection ol Refractory lllaterials Used In Induatrial Chemistry. Alfred B. 
Searle (Tndu8t. Chemist, 1926, 2, 51-53).-A diacussio~ of the properties and 
appropriate uses of a largo number of refractory substances. Reouperators 
and regenerators should be ma.do of aluminium fireclay, so as to bo able to 
withstand the sudden changes in temperaturo to which they a.re subjected. 
The general characteristics of many rcfractories are oonsidored.-J. F. S. 

Thermal Insulation of Electric Furoaoe1. M. L. Hartmann and 0. B. 
Woetmont (Amer. Elatroditm. Soc. (Advanco Copy), 1928, Oct., 165-176).­
Tho thermal insulation of various typos of electric furnaces is discussed. The 
thermal conductivities of fused alumina, fused magnesia., fireola.y, e.nd a high­
tompcra.ture insulating refractory are given in addition to the published data. 
on silicon carbide (carborundum) and silica.. Mean specific heat curves for 
those rcfra.ctories a.re also given. The temperatures, heat losses, and heat 
ea.pa.cities of 13 types of electric furnace linings a.re tabulated, with the inside 
surfacetempera.turos assumed to be 1600°, 1400°, and 1200° C. 'l'he object of 
this paper is to suggest possibilities of energy conservation in electric furnaces 
by properly designed composite walls. 'l.'he discussion is purposely ma.de 
general, for specific design features of individual types of electric furnaces 
would require a detailed study of each ea.so. 

Refractoriea !or Induction Furnaces. M. Unger (Amer. Elulrochem. Soc. 
(Advanco Copy), 1928, Oct., 41-46).-The requioilel! for a commcroial furnac• 
lining of induction furnaces are detailed and discussed. Of the various 
materials studied, magnesium oxide proved to be tho one refra.otory more 
nearly fulfilling the conditions than any other. Proper grading of the 
ma.gnosium oxide is very important. Pitch was selected. as the best bonding 
material. For continuous operation on stool and a slag analysing 20 to 25% 
silica, the magnesium mddo lining will last through 400 heats. 

Refractoriea for Induction Farnacel. M. Unger (Mu. buJ.. (L<md.), 1926, 
29, 416-417).-Rcad before the American Eloctroohemical Society. See 
abotract above.-W. H. D. 

Highly Relliltant Fireproof Coatings. F. Hartmann (Ber. V. d. Ei&en· 
l•illl<>1kule: IVerkatoffauimhwia, 1926, No. 92, 1- 7).-AI a protection against 
loco.I destruction of furnace material, coating aubatances are used which have 
a high melting point, arc not susceptible to attack by the flue-dust and slag, 
and which possess good ceramic properties at all temperatures. The theory 
of the protective action is developed in detail. As test of the quality, a test 
of softening under pressure is proposed. The particular works conditions 
must determine the choice to be made of the protective substances obtainable 
commercially.- G. S. 

Refractori., for Melting Pare Metals : Iron, lliokel, Platinum. Louis J ordan, 
A. A. Peterson, and L. H. Phelp• (Amer. Elulrochem. Soc. (Advance Copy), 
1926, Oct., 115-124).-The (U.S.) Bureau of Stand&rds hao carried out a very 
systematic investigation of the refractory materials best suited for the melting 
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of pure iron, nickel, a.nd the platinum meta.la . The nature or coQJpoeition of 
the pure meta.I or alloy to be melted, and the conditions under which it is 
required or is convenient to melt it, must ho known before o. proper choice of 
refractory for holding tho molten m888 can be made. Pure magnesia crucibles 
arc suitable for pure iron and iron alloys, but usually the magnesia crucibles 
contain too much sulphur, readily absorbed by the iron. Zircon added to the 
magnesia greatly increasoe the strength of the crucibles. The zircon must be 
low in phoRphorus. Pure iron melted in zirconia. crucibles was found to have 
taken up large amounts of silicon. Crucibles ma.de of " RR Alundum " 
contaminated the iron by as much as 0 ·07% silicon. Crucibles made of c .p. 
MgO with MgCJ, as binder proved to be moot B&tillfactory for pure iron and 
iron alloys. The making of these M:gO crucibles is described. Theseurucibles 
are likewise best suited for melting pure nickel. Crucibles made of zirconia, 
freed from carbon and acid soluble iron, are suitablo for melting pure platinum 
and platinum-rhodium alloys, provided that the melting is done under oxidizing 
conditions. The manufacture of zirconia crucibles is described. They are 
very hard a.nd mechanically strong. They with.stand temperatures up to 
2000° C. , but must be boated and cooled slowly. 

Refractories !or Melling Pure Metals. Iron, Nickel, Platinum. Louis 
Jordan, A. A. Peterson, and L. H. Phelps (Met. Ind. (Lond.), 1926, 29, 367-
369).-Read be!oro the American Electroohemica.I Society. See abstract 
above.-W. H. D. 

Fireproof lllateriala for the Iron and llletal llrlanu!actnring Industry. 
E. H . Schulz (Z. V. d. I ., 1926, 70, 408-410).-A brief survey ie given of the 
rcquircmcmta for fireproof building materials, and methods for the investigation 
and oxa.mination of their properties a.re outlincd.-G. S. 

Investigation and Testing of Fireproof Building Material for the Metallur­
gical Industry in Germany. K H. Schulz (Ber. V. d. Eisenhii!lenle11te : 
Werk.stoffau88chU8a, 1924, No. 64 ; Stahl v .. Eisen, 1925, 45, 1733-1739, 
1777- 1781).- The general requirements for fireproof building material and the 
methods of testing aro discusse<J.. Besides chemical analysis, determination 
of mechanical strength, porosity, change of volume on cooling and heating, 
the melting test and the examination of structure come under consideration 
88 accept.a.nee tests.- G. S. 

Foundry Refractories. M. C. Booze (FueZ.. and Furnaua, 1926, 4, 1071-
1076).- The action of slags, flame impingements, and thermal expansion on 
the life and efficiency of refraotoriee is discussed, with oepecial reference to 
cupola lininge.-A. R. l'. 

Clays !or Graphite Crucibles. Anon. (British Clayworker, 1926, 35, 214-
215).-&me notes on the kind of cl•yo moot suitable for mixing with graphite 
in the manufacture of crucibles for melting various metals and alloys. 
Crucibleo for melting brl\88 should be made with bond cl&yo having high 
crushing strength at 1100° C. and no structural change below 1250° C.---0. J . S. 

Refractory Articles from Tungsten Powder. J . Hard~n (Chem. and M et. 
Eng., 1926, 33, 543--644).- For high-frequency heating • crucible of good 
electrical conductivity, having a hlgh melting point and no free carbon, is 
needed. H. has ma.do such crucibles from commercial tungsten powder, 
ground to 80 to 90 mesh and mixed with 25% glucose water (warm) unt il 
plastic. The mass is knoa.ded and stamped in a tubular mould, extruded, 
heated to 60° to 80° C., &nd then shaped undor pressure into a crucible in a 
specie.I mould, which is illustrated and described. After drying by gradual 
baa.ting to 300°-400° C. , the crucible may be ha.ndlod. If heated to 600° C. in 
a. non-oxidizing a.tmoephere and cooled, it ma.y be drilled, filed, t urned, or 
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oven sorucned. Hardness a.nd durability are obtained by boa.ting in a. carbon 
tube furnace to 1000° C. Elec. resistance and sp. gr. were dot.ermined. 

-F.J. 
Comparative Tests of Some American and German Fireclay Brick. R. F. 

Geller and W. L. Pendergast (J. A1ner. Ceram. Soc., 1926, 9, 37CHl73).-The 
(U.S.) Bureau of Standards has recently completed a short invoatigation, 
comprising comparative tests of 6 brands of German-ma.do bricks and 
6 brands of Amorjcan-made bricks. The results indicate that the German 
bricks a.ro practically the equal of the American bricks. 

Fireclay Brick : Their .Manufacture, Properties, Uses, and Speciflcatiom. 
Anon. (U.S. Bur. Stand. Circ. No. 282, 1926, 1-50).-A brief history iB given 
of the manufacture of tireclay brick and of the growth of toohnicaJ research, 
and of the industry in tho U.S.A., together with essential information regarding 
the manufacture of fireclay bricks. and the cle.ssificat ion, properties, and uses 
of the finished product . Since the quality of firebricks and the uses to which 
they are a.daptcd depend largely on the raw clays used, a brief discussion is 
c..lso given of the goology of these materials, their cla&Ji.fication, and the 
cha racteristic properties of each cla.ss. In addition, the history of the 
development of the U.S. Government Ma.at.er Specification for Fi.reclay Brick, 
together wi th this specification and a list of the principal references to literature 
on the subject of fireclay bricks, is given. 

Fireclay Refractories. J. F. Hyidop (Roy. Te.eh. Coll. (Glasgow ) Met. Club 
J ., 1926, No. 5~ 30- 32).- A survey is made of the changes occurring in tho 
structure of fireclay as the result of heating to various temperatures , the effect 
of cllilcrent firings causing the final constitution to vary and produce several 
changes in degree of refractoriness. X·ray examination of refractory ma.terials 
is stated as very useful in identifying constituents difficult or impossible to 
recognize by petrographic methods. Six X·ray diJ!raction patterns •re 
reproduced, illustrating constitutional charges in silica.to bodios.-J. P. 

Fireclay Briclu. Edmund R. Thews (Found. Trade J. , 1926, 33, 339-341). 
- An article reviewing this subject.-E. C. 

A Compariaon ol the Uniformity of Strength and Texture of Firebrict made 
by Dilferent Proceu8'. A. E. R. Weetman and W. H . Pfei.trer (J. Amer. 
Ceram. Soc., 1926, 9, 626-632).-By assuming that the " deviations from the 
average" of the strengths and permeabilities of individual bricks of any one 
brand are governed by the laws of cha.nee, a comparison of the uniformity of 
strength and texture of a number of brands of brick ma.de by different proc688e8 
is obtained. Of tho brands examined, those ma.de by the stifi-mud process are 
found to be more uniform in strength and less uniform in structure than th086 
made by the dry-press process. The ha.nd·ma.de bricks show quite a variation 
in both strength and texture, whereas one brand of brick ma.de by a. semi-dry 
process (English typo machine) shows good uniformity in both strength and 
texture. 

United States Government .Muter Specification for Clay, Fire. Anon. 
(U.S. Bur. Stand. Circ. No. 298, 1926, !~).-Federal Specifications Board 
Spocifica.t ion No. 334A. This specification was officially promulgated by the 
Board on Oct. I , 1925, for the uso of the dcpartmente and independent 
establishments of the U.S. Government in the purcha.se of firecla.y. 

United States Government .Muter Specification for Refractories, FireclaJ, 
Plastic. Anon. (U.S. Bur. Stand. Circ. No. 297, 1926, 1-5).-Federal Specifi· 
cations Board Spooifica.tion No. 335A. This specification was oftioially 
promulgated by the Board on Oct . 1, 1925, for the use of tho departmente and 
independent establishments of the U.S. Government in tho purchase of 
pla.stic firoolay refrnctorics. 
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United Slatea Government Master SpeciJlcallon !or Brick, Fireolay. Anon. 
(U.S. B11r. Stand. Circ. No. 299, 1926, 1-7).- Federal Specifications Board 
Specification No. 268A . This specification was offici&lly promulgated by t.be 
Board on Jan. 22, 1925, for tho use of the department.. and independent 
establishment.. of tho U.S. Govomment in the purchase of firaclay brick. 

Fwiion Pointa of Firebrick-Coal AJh llllixlureo. L. C. Howitt (J. Amer. 
Cem1n. Soc., 1926, 9, 571Hi82).-Six typee of refractory bricks were tested with 
5 types of coal ash, the cone fusion-point.a of the briok-aeh mixtures being 
determined over a rango of 10% brick, 90% ash, to 40% brick, 60% ash. A 
depa.rturo wa.e made from previous methods in that high e.sh mixtures were 
studied rather than high brick mixtures, in the belief that boiler slags contain 
a relatively low proportion of the refractory. Sintered mixtures of the 
rofractory and a.sh tend to give higher fusion points than the raw mixtures do. 
Any determinations made in an uncontrolled atmosphere indicate that the 
"cone-slag test " is of very limited value aa a means of eelooting refra.ctories 
for boiler sorvico. 

Rallonal Analysis of Clay.-11. J. Spotle McDowell (J . Amer. Ceram. Soc., 
1926, 9, 61--05).-A review of tho literature on the subject. The methods of 
determining the rational analysis are shown to bo ino.ccurate. A bibliography 
of 13 references is appended. 

Cyanite-Clay Relractorie1.- I . H . C. Harrison (J. Amer. Cem.,., Soc., 
1926, 9, 257-271).-Tho diBBooiation of cyanite into mullite was studied. 
Bricks were mu.de of various mixes and their properties a.re given. 20% ia 
about the minimum a.mount of clay which will give the proper bond. It was 
found desirable in some cases to a.dd MgO in small a.mounts to promote a 
crystalline bond botween the dissociated cyanite grains and the bonding 
material. . 

Equilibrium Conaiderallona of Cyanile-Clay Relractorios.- 11. W. J . 
McCaughey and H . C. Harrison (J. Amer. Cem11'. Soc., 1926, 9, 271-278).­
The phase rule equilibrium relations are discussed. 

A Study of llullite Relractorieo Formed by Calcining Cyanite, lheir lndnalrial 
Applicallon. M. L. Freed (J. Amer. Ceram. Soc., 1926, 9, 249-256).-This 
paper is a progress report of an investigation dealing with refractory bodies 
made of cyanite, either ra.w or calcined, a.nd which was taken from a recently 
discovered deposit in India. The bodies were subjected to standard and 
modified laboratory tests for high-grade refractories. Petrographic analyses 
indicated complete conversion to mullite in the test-specimens, and the results 
of the laboratory tests indicate the bodies to be equal in quality to many eo­
callod " super·refrnctories " now on the market. 

A Study of the Shrinkage of Diupore Clay1.-I . S. M. Phelps (J, Amer. 
Coram. t;oc., 1926, 9, 659--067).-Diasporo refractories often pos8088 the 
undesirable characteristic of continual shrinkage in service, a.nd since it is not 
practical to alter such properties in the present manufacturing processes, the 
objoot of this study was to devise, if possible, a. manufacturing procesa to 
overcome this shortcoming. 1'his part of the pa.per reveals the mechanism of 
the firing shrinkage and describes the effect of particle size, time, and tempera­
ture upon the shrinkage of diasporo clays of varioll.8 compositions. The 
propertioe of the two major constituents of a typical sample are given, 88 well 
1\8 photomicrographs of interesting samples. Pa.rt II. will describe experi· 
mental work conducted to devise shrinkage processes and the properties of 
the products so made. 

Thermal Ana!ywia of Clays and Banxitet. N. S. Kurnakow and G. G. 
Urazow (Ann. lnat. anal. Phys.-Chim. (Leningrad), 1924, 2, 496-498; Bur. 
Chem. A.ba., 1926; [BJ, 547).-When pure kaolin, Al,O,. 2Si02, nH 10 (n = 



740 Abstracts of Papers 

about 2). is heated, an endothormio arrest occunJ at 558°--605° owing to the 
elimination of water, and an endothermic efiect (recalescenoo) at 950°-1000°. 
Under identical conditions the crysta.l line moi;iohydra.ted alumina, diaspor, 
shows a temperature arrest at 509°-555°, but, like other hydrated forms of 
alumina. inves~igated, no exothermic effect. The natural trihydrate (gibbsite) 
or artificial trihydratc is chara.oterized by two endothermic arrests on its 
beating curve, at 202°-296° and about 500°, the latter coinciding with that 
obsc.rved with diaspor. With the richly aluminiferous Tichwinski bau:rites 
containing up to 15% of water and not more th.a.n 12-15% of Si01, only one 
endothermic arn11t is found corresponding with that of di&apore (509°-555°); 
il the % silica exceed.9 12-15% the kaolinite arrest (558°-005°) is encountered. 
The latter bauxites evidently consist of a mixture of.diaspora and ka.olinite ; 
further , bauxites containing more than 14-15% water exhibit also a. lower 
&ITe8t at 200°-296°, indicating the presence of hydre.rgillite. 

Behaviour al Kaolin al a High Temperature. V. I. Isltjul (Ann. lnsl. 
anal. Phys.-Chim. (Leningrad), 1924, 2, 498-499 ; Bur. Chem. Abs., 1926, [BJ, 
547).-A sample of kaolin containing 44· 16% SiO,. 38·24% AI,O,. 13·35% 
H 20, and small proportions of various other oxides, lost its water at & dull-red 
heat and was thon readily decomposed by 2% hydrochloric acid solution, but 
the anhydrous AI,O, , 2Si02 , did not decompose. At 1000°-U00°, this residue 
wn.s decomposed into e. substance of tho composition of eillime.nite, Al20 3, 

Si02, and silica., which could be dissolved by 10% potassium hydroxide 
solution. A second sample of kaolin, containing 48·44 % Si01 e.nd 34 ·68% 
Al 20 3, and thUH more silica. than corresponds with the formula., Al10 ,,, 2Si01, 

2H 20, exhibited no free silica. in tho form of granules of quartz; after dehydra­
tion this sample beha.ved towards rca.gonts similarly to the previous one, but 
when boated to a higher temperature and then treated with 10% pota.ssium . 
hydroxide solution, it left e. residue having approximately the composition of 
the alumino-silic&te, 2Al20 3 , Si02• The basis of this kaolin is, therefore, 
probably not kaolinite, but either another a.lumin-osilica.to or e. mixture of 
alumino-silica.tcs. 

Investigation ol Silica Bricks.-1. E. Steinhoff (Miu. Dwtmunder Union,. 
1922, l , 61-67).-0n tho baais of somoinvestiga.tions of silica. bricks of different 
origin, S. discusses their testing for quality. Besides tho usual methods, such 
as chemical analysis, determination of the Sogor cone, &c., o.n oxe.mina.tion of 
the capability of resisting high temperature is proposed.-G. S. 

Contribution to the Study ol Silica Bricks. Dilatomelrio Analysis. Teoll 
ol Raw Malerial.- 1. --Travers and-- do Goloubinoff (Rev. Mlt., 1926, 
23, 27-47).-The history and problems of manufacture of silica. bricks are 
reviewed, and the preparation and properties of tho variotios of silica (quartz, 
tridymite, cristoba.lito, and amorphous silica.), together with their a.llotropio 
mod.ifica.tions, a.re discussed. Previous work on the ex&m.ination of these 
substances is reviewed as a preliminary to a dMoription of the authors' own 
work, particularly with the Chevenard dilatometric apparatus, which is 
illustrated a.nd described. The preparation of test-specimens is also doscribed, 
and considerable attention paid to the special feature shown by the large 
numbor of dila.tometric curves accompanying the a.rticlo.-F. J. 

Contribution to the Study ol Silica Briclu. Dilatomelric Analyail. Teoll 
ol Raw Malerial.-ll. -- Travers and -- do Go!oubinoff (Rev. MEI., 
1926, 23, 100-l!7).- Very full descriptions are given of the dilatometrio, 
densimctric, and optical methods of examining silica. bricks, and tests of raw 
material are discussed. The following new observations a.re made : The 
di.Ja.ta.tion curve shows a transformation a.t 210° C., and, thorefore, a total 
dilatation higher than proviously found. Throe discontinuities in the dilate.· 
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tion curve o( tridymitea.re noted, including one at 440°-450°C., not previously 
established. Above this temperature the dilatation·temperature relationship 
is linear up to 1000° C., tho coeff. of expansion being very sma.11. Tlie con­
cluaion of Endell that the ~-+ex change in cristobalite takes place alnggishly is 
not confirmed. The dilatometric method is applied to the ..,timation of the 
relative proportions of the constituents in silica bricks withe:atisfa.ctory results. 
As regards raw materials, the chemical test for fiuxea (alkalis and iron oxide) ia 
very important. The microscopic examination, using polarized light, reveals 
the distribution of impurities, and confirms the necossity for adequate grind­
ing in manufacture. Dila.tometric &n&lYlJiB of the constituents aft.er burning 
is regarded as one of the most important teat...-lf. J. 

Contribution to the Study of Silica Briclu. M. Widemann ( Ceramique, 
1926, 29, 165--175).-Thia is a paper giving details of the acie11tific teats 
which should be applied to refractories in genernl, and which have boon uaed 
in connection with trials of s ilica brick from many countries. It is concluded 
that the bricka of French manufacture are equal to thcae obtained from else· 
where. The invoetigations into the nature of the raw m&terials comprise 
tests on analyaia, thermal resistance, fusion temperature, texture, and any 
transformation points which may arise 88 tho temperature increaaee. On the 
finished brick tho examination is more exteneive, and includes, besides the 
above, a survey of density, porosity, expansion and contraction, resistance 
to heat and abrasion, attack by scoria, and speoifio heat. The article baa 
a number of excellent micro- and macrophotographs of typical bricks. 

-W.A.C. N. 
f The u .. of Silica Refractories. P. B. Robinacn (Chem. and Ind. (J. Soc. 

Chem. Ind. ), 1926, 4li, 29-33T).-A consideration of the properties of silica 
refractorics, including silica. bricks, half-ganieter, and fireoJay, with the object 
of expl&ining the difficulties which arise in the use of silica re!ractories in high­
temperature industries. The properties considered are: thermal expansion, 
thermal conductivity, spalling, and resistance to abrasion by dust and hot 
gases. In connection with the stocking of silica bricks, the crushing strength 
of bricks of difl'eront densities ~ft.er various water treatments is given. The 
jointing of silica bricks is also considered.--J. F . S. 

The U1e of Silica Refractories. P. B. Robinacn (British C/ayworl:u, 1926, 
84, 393-397).-From Chem. and I nd. (J. Soc. Chem. Ind.), 1926, 46, 29-33T. 
Soo abstract above.-C. J. S. 

Influence of the Oxide Admirlnrea on the Ph:roical PropertiM of Silica 
Brlclu. K. Ende!l and R.. Harr (Ber. Y. d. Eiarnkilltenlettte: WubWOatu· 
ackuu, 1925, No. 79 ; Stahl u. Eiam, 1926, 48, 187(}-1876).-Additiona of 
calcium oxide, aluminium oxide, and iron oxide t.o silica bricks increase the 
specific weight and probably also the reaistance to abrupt changes of tempera­
ture. '.fhe course of the tra.naformation, the porosity, and the mechanical 
strength are differently influenced. The softening temperature is lowered 
slightly by iron oxide, and considerably by alumina. From tQe result.a it is 
concluded that an alumina content above l ·5% should be avoided, and that a 
lime content up to 8% and an iron content up to 4% favoUl'8 the formation of 
tridymite.-G. s. 

The Etrect of Repeated Buming on the Slrooture and Propertleo of 
Lime-Bonded Silica Bricks. W. Hugill and W. J. Roos (TraM. Cuamic 
Boe., 1926, 21S, 82-93).--See abstract from other source, J., 1926, 35, 843. 

-C.J.S. 
The Addition ol Chromlnm Oxide to Silica Briolal. Sten Sandlund (Junl:. 

Ann., 1928, 45-52 ; C. Aba., 1925, 19, 566).--S. haa tested a method suggested 
by Domheckor for increasing the roeistance of silica bricks to the corrosive 
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Mtion of FeO-bcaring slol!" by e.dding Cr,O, to the bricks. A protecting layer 
of the highly rofr!Mltory chromium spine!, FeO.Cr,O, , is suppoeed to be formed 
at the oont!Mlt between the brick and the slag. In h&nd-me.de silica pots, 
fired at 1460°, slags of various compositions wero melted at temperatures of 
1550°-1600°. Chargco of 10 grm. wore used. The melting period was 40 
minut,e.<,. The compositions of the resulting melts a.re given. Chromium was 
not found in any of the melts, which shows that Cr10 1 does not react to form a 
fusible compound. An increase from 2 to 5% of Cr90 1 in the silic& pots baa 
only a email infiuence on their resistance to corrosion. 

Amorpbon1 Silica for Severe Service. William W. Winship (Chem. ana 
flt et. Eng., 1926, 33, 449).-Fused silica is recommended for omploym~nt in 
pro.ctically a.ll cases where unusual chemical, thermal and eloctrical conditions 
n.ro to bo encountered. It has high strength under comproasion, is light'in 
weight, free Crom la.t.entstrn.ins of manufacture, uniq uo as an electrical insulator, 
and in the case of cJea.r fuzcd quartz ware is transparent over praotically the 
entire spectrum, affording visibility under higb-tempera.ture conditions and 
allowing free trn.ruimission of ultra.-violet light. Its ability to withstand 
extreme temperature changes, its negligible expa.naion and other characteristice, 
are discussed. A new composition of similar properties, SUBCeptible of being 
moulded at low temperatures, is described.- F. J. 

An Application ol Recml&llized Silicon Carbide. F. A. J. Fit.zGerald 
(Amu. El.ulrochem. Soc. (Advance Copy), 1926, Oct., 279- 282).-The use of 
recrystallized Hilicon carbide ae & refractory material under cert.a.in special 
chomioa.l and physical conditions is described. 

Recryst&lli.zed Silicon Carbide 11 a Relractory. F. A. J. Fit7.Gerald (Chem. 
and Met. Eng., 1926, 83, 597).-Abstract of a paper read before the American 
E lectrochemical Society. (Abstract above. )-F. J . 

Thermal E•p&rulion ol Graphite. Peter Hidnert and W. T. Sweeney { U.8. 
Bur. Stana. Tech. Paper No. 835, 1927, 223-230).- This paper gives the re-
1mlts of an investigation on the therms.I expansion of longitudinal and 
transverse sections of artificial graphite electrode (99 ·2- 99·7% carbon) 
ovor various temperature ranges between room temperature and 600° C. A 
1mmmary of available data by previous observers on the thermal expa.Jl8.ion 
of graphite (natural and artificial) and of other forms of carbon is included. 
In tho present investigation the coetfs. of expansion of graphite were found 
to be low. The transverse samples expand considerably more than the 
longitudinal samplce (approx. 45 %). For both the longitudinal and tr&Dll­
verse samples the oocffs. of expansion decroase slightly as the purity (carbon 
content) increases. A t&bJe in the summary givos a rfieumtS of average cooff:s. 
of expansion derived from the data on all samples for various temperature 
ranges between 20° and 600° C. 

Determination ol the Melting Point ol Graphitic Carbon. E . Ryschkewit.ech 
and F. Merck (Z. Eltklrochem., 1926, 32, 42-45).- The method used was to 
measure the temperature of an electrically heated graphite tube at the 
moment of the appearance o( a definite white lino across the spocimon. This 
denoted the first point of fusion. The middle section of the tu~ was roduoed 
in thickness and a hole was bored in the wall a.t one side opposite to the 
observation tube, so that approximately black-body conditions were obtained 
n.t the point the tempomturo of which was measured. Arrangements were 
also ma.de to measure the temperature when the graphite was subjected to 
varioWJ prossuros. An atmosphere of argon wo.s maintained in the apparatus 
during the experiment.a. No regular alteration in fusion point with inorea.ae 
in pressure was found. A mean value of 3845° abs. was obtained for t he 
fusion point.- W. A. C. N. 
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Behaviour of Carborundum under Working Conditiom. F. G. Jaeger (Bull. 
Amer. Oeram. Soc., 1926, 6, 309-1111).-J. shows how with proper use car­
borundwn will give very fine service over a. long period of time. Combustion 
gases are more severe in their action on silicon carbide rofra.ctoriee when 
trapped than when freely circulating. " Protected " bricks showed de­
terioration and swelling where bricks exposed to the heat were unharmed. 
It is advisable to guard against cracking the surface of a C&rbofa.x muffie 
through mochanical strains, as there is a greater tendency for ga.s attack on 
the remaining refractory body if this happens. 

Fused Magnesite. Anon. (British O/aywork<r, 1926, 35, 71).-Magneoite 
fused electrically is superior to dead-bumod magnesite for making basic 
bricks. 'l"he technical difficulties of electricaJ fusion have been overcome, 
but cooling must be very slow. Fused magnesite articles aro sensitive to 
sudden temperature changes and tend to shrink in use. They should be pro­
tected from reduction by larger graphite or firoolay crucibles. Very small 
proportions of silica and a.lwnina. reduce the refractoriness, but thcee impuri­
ties may be removed by holding the magnesite a.t the fusion temperature 
for some time.-C. J . S. 

Preparation, Properties, and Anal:vais o! Bumi Magnesite. Alfred Stett­
bacher (Ohem.-Zeit., 1926, 60, 741-742, 771-774).-The paper describes the 
preparation of magnesia. for use in tho manufacture of magnesium oxychloride 
oemont.- A. R. P. 

On Some Uaes of Zirconia as a Relrsclory. Anon. (Rev. Chim. ind., 1926, 
36, 14-16)-A discussion of zirconia n.s a refractory material. The method 
of prepo.ra.tion and grinding of the material is described, and the colour 
changes which take pla.co in the material on beating to 2400° are discussed. 

-J.F.S. 
Andalnsite : a New Refractory. Anon. (British 0/aywork<r, 1926, 34, 

336).- Large deposits of anda.lusite a.re found in California.. It is similar to 
sillima.nite, hut more plentiful, and firebricks ma.de from it show no change 
in volume on heating. It softens at cone 35, as compared with cone 32 for 
ordin•ry fireclay.-C. J. $. 

Sil-0-Cel, an American Heal Isolation Material. E. Hirschbrich (Feuer/eat, 
1926, 2, 25-26).-The importance of the heat i•olation is discUBscd. Sil·O­
Cel described. Its properties and qualities are considered. Application of 
different grades of SiJ.Q.Cel is dealt with.-B. B. 

The Thermal Expamion · o! Some Fused <mdes Uaed as Refractories. 
George E. Merritt (Am<r. Elutrochem. Soc. (Advance Copy), 1926, Oct., 
283-291).-The thermal eXpansions of the oxidoa of silicon, thorium, and 
zirconium, of a inixture of one-to-one molecular proportions of thoria and 
zirconia., and of the refra.ctories ma.do of magnesia., alumina., and zirconia., 
were measured. The results are exhibited in graphical form and interoom­
pa.red. From tho form of the curves and other evidence, it is concluded 
that a. combination takes place when thoria. and zirconia. a.re fused in these 
proportions. 

The Romance of Carbon. Arthur D. Little (Jndust. and Eng. Oh.em., 1926, 
18, 444-451).-A comprehensive review of the proportieo of carbon in its 
various forms and of their a.pplications.-1' .... J, 

Clear Fuaed Qnarlz. ill Uses and Manufacture. E. R. ll-Orry (Trarl8. 
IUuminating Eng. Soc., 1926, 21, 64()-561).-The properties of clear fused 
quartz, its uses, a.nd data. pertaining to its ma.nufa.cturc, a.re given. A popular 
lecture.-C. J . S. 

The Manufacture of Bricka from Boiler Honse Aah and Clinker. Anon. 
(E"IJ. Rev., 1926, 39, 319-1124).-,Stationary boiler houses in this country turn 
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out 10 million tons of ash and clinker per annum. This waste product c&n 
he used for the production of ce.Icium silicate bricks. 'l'ypes of plant are 
<lcscribed. The groWld clinker is mixed with 6-10% quicklime, agitated, 
a.nd slaked with steam. After maturing, the pa.sto is pressed into bricks a.nd 
heated 5- 10 hrs. in steam at atmospheric pressure. Dricks obtained in this 
way ha.vo a high compressive strength (200 tons/ft.2 ), and are free from 
warping. They have a bluish colour resembling Staffordshire blue brick. 

-C. J.S. 
Cement for Relraclory Bricks Resistant lo High Temperalnree. Anon. 

{Four t lut., 1926, 35, 84-85).- " Hytempite " is a. plastic refractory material, 
made up of special ingredients with largo heat-resisting properties. (The 
ma.toria.l must not be confused with a chromium-nickel -iron alloymanuiactured 
in England and bearing the same name.) It is said to withstand tempera.turee 
up to 2000° C., and may ho ornployed in the form of bricks or a.s material to 
Uc rn.mmed behind formers in lining a furna.ce.-W. A. C. N. 

Investigations with Refractory Bricks. Bruno Schulz (Feuer/est, 1926, 
2, 33- a5).-The firo resistance of Seger's clay mixtures is discussed. The 
<:h~ssification of refractory bricks and their composition are considered. The 
influence of hen.t a.nd pressure and the relation of the analysis to the refra.ctory 
properties a.nd to the softening point of bricks a.re dealt with. The composi­
t ioM of coal slags as estimated during the experimonta in the German Navy 
and in a Swedish laboratory are given. The ma.in object of this paper ie to 
point out t ho necessity of sta.ndardiza.tion and introducing a cla.ssifica.tion of 
refractory bricks.- B. B. 

The Mechanism of Spalling. F. H. Norton (J. Amer. Oeram. Soc., 1926, 
9, 446-461).- A study has been made of the stresses and fractures developed 
in a solid when rapidly heated or cooled. 'l'he stresses were measured in 
ba.kcHte specimens by the photoela.stic method. High stresses in all oases 
were found to occur near the surface of the solids, but no high tension stresses 
were present when the specimens were being heated. A number of vitreous 
cln.y spheres and bricks w;cre heated and cooled rapidly , and the nature of the 
r:racks was noted. In practically every case the fractures occurred as pre­
dicted from the measured strosses. Torque-deflection curves were obtained 
for a. num her of fire.bricks in torsion at different temperatures. The tem· 
pcra.ture at which plastic flow occurs for every material tested was approxi­
mately the same as the temperature of the initial deflection under com­
pressive loads in a standard load test. 

The Spalling of Bricks. F. W. Preston (J. 4nwr. Oeram. Soc., 1926, 9, 
r.54--658).-llpalls in spalled bricks are, under the conditions postulated by 
F. H. Norton (ibid., 1925, 8, 29-39), tensile, not shear fractures. The surface 
of i>eparation bears no aim ple relation to the isothermal surfaces. In a 
"semi-jnfi nite " slab, the diffusivity has no influence on the tendency to 
spa.11, but docs influence the location of t he surface of parting. 

Pneumatic Gun Projects Refractory Cement. Anon. (Goal Age, 1926, 29, 
181 ).-A new air or steam gun for the projection of a. new refractory cement 
callod "ca.rbopla.stic " is describod. This instrument, which weighs only 
12 lb. a.n<l operates on either steam or air of 100 lb. fin. 2 pressure, can project 
refractory cement on to n. furnace wall at the rate of 100 lb. per minute. 
Ca.rbopla.stic, which chiefly consists of carborundum, inherits the heat-resist­
ing properties of the latter. The principle of the ordinary injector is utiliZed 
in the construction of this gun, and it can suck the cement from a. pail ·or 
bucket. Tho gun and " carhoplastic " are both placed on tho market by t,he 
Carborundum Company of Niagara ];'alls, N.Y.-B. B. 
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XVII.-MISCELLANEOUS. 

} .. or keys to abbreviations uaed, eee pp. 366 and 370. 

Friedrich Wohler. B. Rassow (Z. MetaUkunde , 1927, 19, 1- 2).-A 
biographical sket-Oh, in which references a.re made to the circumetancee of 
the discovery of aluminiu.m.-M. H. 

Friedrich WOhler, the Discoverer of Aluminium. Anon. (MetaUwirt.chaft, 
1927, 6, 6).-An historical review.-B. B. 

C. von Bach. To his 80th Birthday. Anon. (Z. Metallkunde, 1927, 19, 
81).-M. H. 

The Life and Work ol Ludwig Mond. Harold B. Dixon (Mem. Proc. 
Jfanchuter Phil. Soc., 1924, 69, 1-18). 

Professor Dr. B .- Kammerlingh Onnet. W. H. Keeeom (Phy.ica, 1926, 6, 
81-97).-An obituary notice. 

Heike Kammerlingh Onnea; lhe Work and the 11an: E . Mathias (Rev . . 
gen. Sci., 1926, 37, 294-298). 

B. Kammerlingh Onnea. 0 . Tomicek (Chem. Listy, 1926, 20, 144-148).­
An obituary notice. 

Sir Edward Thorpe (1845-1926). P . P . B. (J . Chem. Soc., 1926, 1031-
1050).-An obituary notice, with portrait. 

Melallurgy Fifty Yeart Ago and ·!low. W. M. Corse (buluat. and Eng. 
Chem., 1926, 18, 892-895).-The developments which have taken place in 
the extra.ction, purification, and applications of non-ferrous metals during 
the last 50 years a.re briefly outlined. Tho following metals are. considered: 
Copper, zinc, tin, lead, nickel, magnesium, cadmium, antimony, chromium, 
molybdenum, uranium, tungsten, tantalum, titanium, zirconium, vanadium, 
manganese, and silicon. The scientific development is attributed mainly to 
the microscope, pyrometer, X -rays, and the electric furnace.-F. J. 

The Development of the Reaearch,, on Melall after the World War. 
G. Sachs (MetaUwirtachaft, 1927, 8, 88-89).-A review.-B. B. 

Progreu in lhe Melallurgy of llon-Ferro111Melallin1924. Van der Putte 
(Rev. Univ. M inea, 1925, (vii.], 8, 37-60).-A review with BO referencee. 

Progr811 of Melall in 1926, Oullook for 1926. R. L. Agaseiz, and other• 
(Met. Ind. (N. Y.), 1926, 24, 22-24).-A popular review of the progreso in 
1925 and outlook for 1926 of the following industries : Copper, zinc, lead and 
tin, aluminium, and nickeJ.-T. B. C. 

Melallurgy aa a Profeuion. Anon. (MetaUurgiat (Suppt. to Engineu), 
1927, 3, 33-34).- Reasons for the dearth of Univereity etudente in metallurgy 
are discussed. It is considered that if more and better men are wanted, the 
profession must be mado more attraotivo.-R. G. 

The Melallurglsl in Industry. A. H . Munday (Metallurgiat (Suppt. to 
Engin<er), 1926, 2, 14!l-151).- An abridgment of the Chairman's addrese to 
the London Local Section of the Institute of Metals.-&. G. 

The Melallurglsl in Industry. Anon. (Mech. World, 1926, 80, 337-338).­
Editorial review of A. H. Mundey'e Chairman'• addrese to the London Local 
Soction of the Institute of Metals.-F. J. 
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The Metallurgilt In Industry. A. H. l\Iundey (Fou11d. Trad< J., 1926, 34, 
396).-C,'hnirman's address to the London Local Section of the Institute of 
l\Ietals.-W. H. D. 

Education In the Foundry. George Edginton (Found. Trade J ., 1926, 34, 
417--418, 436-437).- P residential Address to the Sheffield Branch of t he 
Institute of British Foundrymen.-W. H. D. 

The Value of Problems In Teaching Metallurgy. C. B. Carpenter (J. Eng. 
Ed11cation, 1925, 15, 695-705). 

Practical Deductions from Theoretical Metallurgy. Otto Foueener (Conti­
nental .Met. and Chem. Eny., 1926, 1, 99-101).-1'". shows how the mochanical 
propcrtiC8 of the a.tloys arc being changed in some cases if the idea.1 equili­
brium is not reached, and by what means the attainment of the equilibrium 
may be ha.stened.-B. B. 

Pbyaica and Metallurgy. Anon. (.Metallurgiat (Suppt. to Engineer), 1926, 
2, 97).-The increasing importance in metallurgical rosearch of X-ray methods 
of crystal analysis, spectroscopic methods of chemical analysis, and the use 
of the high-frequency induction furnace, aro disoussed.-R. G. 

The Engineer and the Study of Metala.-L W. Roland Necdb&m (IVorld 
Power, 1926, 5, 303-309).-A well-written and informative article on the 
application of tho " new metallurgy " to problems of engineering. 'l'he value 
of microscopical mcta.llurgy and metallography in indicating the existence 
(or otherwise) of properties of importance to the cnginoer is strcased, and 
tho limitations of this branch of investigation discUBSed. A method of filing 
the results of each micro-oxa.mina.tion is suggested, which in time would lead 
to an a.coumulation of data for re-examination and scrutiny as a whole. The 
result of thiJJ re·exa.mination would often help to fill in certain gaps in tho 
" message of the microscope "-gaps which aro of importance to the engineer ; 
thus would be removed much prejudice of some engineers against the ex­
penditure of time upon micro-analysis. N. thcn shows what should be t he 
relation between metallurgist and engineer, and indicates a viewpoint well 
worth consideration by members of both these professions ; a.n example in 
this connoction is furnished from the study of a.lt.ema.ting stresses upon 
enginooring matcrio.ls. By collaboration with the metallurgist the engineer 
will learn the limits of the tests which he may have come to regard as yield­
ing wholly conclusive criteria.. Evon if the results of the two methods of 
investigation-mechanical tests and microscopic a.nalysis--have not been 
completely associated, yet the dual investigation-if interpreted sanely-gives 
rise to greater confidence, and a. more t horough knowledge of real mechanical 
properties. A large portion of the article is devoted to consideration of the 
relation between tensile, fatigue, and hard.noes tests, and the valuable in­
formation to be obtained from a combined study of those properties. In 
conclmion, N. lists a number of modem motallurgical facilities which are 
available for giving the engineer valuable information and help (see following 
abstract). A few pertinent references are given.-T. B. C. 

The Engineer and the Study of Metala.- 11. W. Roland Needham (lforld 
Potuer, 1926, 6, 27- 32).-0/. abstract above. N. brioHy descr ibes, under 
separate headings, each of the following " metallurgical facilities " for in­
vestigation of engineers' problem.a : The X-ray examination of mat.erials, the 
Clink doctor for recording internal forging or ingot flaws, the quest for flaws 
by method of magnetic analysis, the drop of potent ial method for detec ting 
flu.ws, tho trepa.nning tool for removing central cores, tho micro-stress re­
corder, u.nd the commercial application of light a.lloys for forgings, castings, 
&c. Appropriate references to the literature are given in many ea.see. [Note 
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'by .A.Wtracior.-The information in this portion of the article' iB most up to 
date, and though written primarily for engineers, forms a very convenient 
summary of recent developmenta in methods of investigation, in which all 
motallurgiste cannot fail to be intoreetcd.)-T. B. C. 

The Britilh !ilon-Ferroua lletall Beoearch Alaocialion. Anon. (Mttal­
lurg;.,t (Suppt. to Engineer), 1926, 2, 76).-A brief account of the work of tho 
Association.-R. G. 

Relearch in llelalluzgical Literature. Richard Rimbach (Blast- Fur. and 
Steel Plant, 1926, 14, 396-1199).-lf thio article had been styled " Tho Use of 

. Metallurgical Literature in Research 11 it would have furnished an accurato 
indication of its contents. A fairly complete list of standard metallurgical 
text-books is given, classified into the various branches of the subject. This 
is followed by a list of sources of information regarding titles, d&tcs of publi· 
cation of books, articles, &c., on met&llurgy. Then follows & list of metal­
lurgical publications classified. Trade journals are listed separately in each 
cla.ss, whore these ox.iat. [Note by Ab,,tractor.-The article should prove useful 
a.s a guide to anyone socking tho most recent information on any branch of 
metallurgy, and includes the literature of the British, American, German, 
French, Italian, and Russian nations.}-T. B. C. 

The Preaent Position of the Invutigation of Metallic llaleriala. F. Korber 
(Z. V. d. I., 1926, 70, 491-496).~K. giv68 a brief oummary of the prooent 
position of the investigation of metals, with apeci&l reference to the la.teat 
reoulto obtained by examination with X-rayo.-G. S. 

Progr- in lletal Working in the Year 1925. L--Ohemical Trutment of 
lletall. R. Horn (MuaUwaren Ind. u. Galvano-Ted.., 1926, 24, 69-71).-A 
review. , 

Standardization of lletall and AI1011. G. Buchner (Bayer. Ind.- u. 
Gewb/.att., 1922, 54, (108), 89-00).-The German nomenclature of the different 
kinds of brass and bronze is given.-M. H. 

Nomenclature. Anon. (MetaUurgiat (Suppt. tQ Engineer), 1926, 2, 50-<;I). 
-A general discll88ion on the subject with reference to non·forrous metals 
and the inlldvjsability of naming micro.constituents after individual 1'68earch 
workere.-R. G. 

Chembtry in the Melalluzgical Division of the [U.S.] Bureau of Standard.I. 
H. W. Gillett (J. Ohen1. Edu.calion, 1926, 3, 148- 156). 

The New llelallurgical Laboratorieo at the Pitt.burgh Esperiment Station. 
Anon. (Scienu, 1926, 63, 223-224).-A brief account of the above laboratories, 
with particulars of staff, organization, &c.-W. H.-R. 

The Birmingham Works of H. H. Vivian and Company, Limited. Anon. 
(Found. Trade J., 1926, 34, 111- 114). 

The Problem of Secondary lletall in World Allain. Frederic W. Willard 
(lndU8t. and Eng. Chem., 1926, 18, 1178-1182).-Read at the conference on 
"The ROie of Chomiotry in the World's Future Al!airo" before the lnotituto 
of Politico. Th& metal resourceo of the world, as indicated by the inventory 
taken by Prof088or tor Meulon, will be exhausted in 1088 than 20 yearo. This 
is qualified by the belief that fresh oourc68 of metal will be disoovered, and 
also the treatment of low·gra.de ores and the recovery of secondary metals 

. will be stimulated. The possibilities of the six or seven economic metals, so 
Jar a.s secondary recovery is concerned, are reviewed. Our resourooe are being 
di"ipatcd to the extent that (a) oome meta.lo are used for purpoaoo whioh 
render their recovery in metallic form impossible, and (b) the margin between 
eecondary and primary metal values is too small to pa.y the ooet of collection. 
A joint Commission of t.ho American Institut.o of Mining and Metallurgical 
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Engineero and the lllining and Metallurgical Society of Amorica haa published 
a report which shows that tho United Statee are dependent upon outside 
sources for antimony, chromium, mercury, vanadium, o.nd zirconium; and 
have no prospect of providing from domestic ore sourcoe any appreciable 
proportion of their requirements of nickel, cobalt, platinum, or tin. This 
points to the importance of conserving and developing their soc:ondary metal 
rosources.-F. J. 

Utilization of Old llletala and llletallic Reliduet. Hermann Dahl (Gieaserei­
Zeit., 1926, 23, 389-398).-A discussion of tho economics of mot&l recovery 
from scrap and waste, with especial reference to present conditions in Germany. 

-A.R.P. 
The Recovery of Scrap Copper. Adolph Bregman (.Met. Ind. (N. Y.), 1926, 

24, 102-104).-Tho fourth of a series of articles on the reclamation of copper. 
'J'ho article is divided into : Introduction, extent of the industry, sources of 
scrap copper, methods of recovering ·clean copper, eliminating met&llic ;im­
purities, and refining brass scra.p. Tho two concluding divisions rcla.te to 
metal melting precautions a.nd recovery of metal from pic\tling solutions. 
The information is copious and practicable.-T. B. C. 

' Scrap llletal Separator E!!ecta Large Annual Saving. Ano:>.. (Iron Trade 
Rev., 1926, 79, 577).-An illustrated description of a magnetic separator for 
iron and Mone] metal scrap ; the prices of those materials, when 11 pure," 
being about 1 to 20, whereas mixed scrap eells at much the same figure as if 
it were all iron.-T. B. C. 

Granulation of Slags and llletala. B. Bogitoh (Compt. rend., 1926, 182, 
1221- 1223).-To obviato explooions due to the prcsenco of much metal in 
the molten slag, compressed air is injected. bolow the surface of· the water 
into which the mR.teria.l is dropped. Tests in which air under I kg. pressure 
was usod in granu1ating an iron-magnosium silica.to slag n.nd a. molten metal 
Hhowed that both smaller vessels and a shorter drop could be used with 
completo safety.-E. H . T. 

Contribution lo the Knowledge of the lllould Oue1 of Iron. E. Ameen 
and H. Willners (Jernk. Ann., 1926, 110, 107-124).-The arrangement for 
the investigation which is described in the article can probably be applied 
for tho colloction of the gases formed in tho casting of other metals.-Y. G. 

Selecting llletal Pickling Equipment. C. A. Crawford (Ince, 1924, 6, (2), 
12- 13).- ln acid atmoophereo Mone! metal sheaths, bolts, and genoral fitments 
a.re advised. They have much longer lives tha.n parts of gun-metal, &c. 

-W.A.C. N. 
llletal Pickling. T. Lowis Bailey (llf elallurgist (Suppt. to Engineer), 1926, 

2, 96).-A Jetter drawing attention to work on the subject carried out by 
E. Linder and the writer, published in the Fifty.Ninth Annual Report on 
Alkali, &c., Works, 1922.- R. G. 

The Pickling of Tinplale. Anon. (llfelallurgist (Suppt. to Enginetr), 1926, 
2, 100-101).- A summary of a report by the Chief Inspector of Alkali, &c., 
Works, 1022. The experiments described in the report were made for the 
purpooe of minimizing the amount of hydrogen evolved during the piokling 
process.-R.G. 

The Etching of llletala. Eugen Werner (llfetollwaren Ind.- "· Galvano­
T ech.), 1927, 26, 4S-50, 67-68).-A survey of various methods of etch­
ing used ntainly in the printing industry for aluminium, steel, and zinc. 

- B.B. 
To Unify Wire and Sheet llletal Oaugos. Anon. (Iron Trade Rev., 1926, 

128, 866).-An account o! a Conference held in New York on March JS, 1926, 
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with the objoot of eliminating the confusion ocoas.ionod by the use of the 
30 wire and shoot meta.I gauge systems in America. ; unification wa.a suggested, 
and a. sectional committee appointed to deal with the deta.ils of the scheme. 

- T . B.C. 
Indicator for Wire Gauge. Anon. (Meck. World, 1926, 79, 64).-A simple 

attachment to a. wire gauge is described, whereby the latter may be used in 
a dark store without the neoeseity of having to refer to the stamped gauge 
number.-F. J . 

The World'• Mineral Reaonrcea. lllonographl Relating to Dil!erent 
llletala.- VII. Marcel Fourment (Rev. MM., 1926, 23, 132-142).-The 
occurrence and uses of vanadium are discussed. The preparation and com­
positions of foITO-va.na.diurn cupro-vanadium, and a.Iuminium-va.nadium alloys 
are briefty discueeed.-F. J. 

The Aluminium Workl in Germany. --Monzon (Z.Melallkund<, 1927, 
19, 4--5).-Germa.ny produces more than 30,000 tons of aluminium per year. 

-M.H. 
The World'• Production of Aluminium Since ill Dilcovery. E. Scheuer 

(Z. MetaUkunde, 1927, 19, 6-8).-lnteresting details on the development of 
the world's output of aluminium, especially with regard to the prico and to 
the infiuonco of the different methods of production, a.re given. The world's 
production in 1926 is ootimated to be a.bout 200,000 tons.-M. H. 

Proflta in Fabricating Copper. Arthur Notman (Mel. 1714. (N. Y.), 1926, 
24, 55--57).-A report of a talk a t a meeting of tho New York Branch of the 
American Institute of Mining and Met&llurgic&I Enginoors. The report .is 
largely financial.- 'l'. B. (J. 

Proflta in the Copper Wire and Braa Induatry. Arthur Notman (Min. 
· and Met., 1926, 7, 121-126).-A sta.tistica.J. diacusaion of the financial position 

of the coppor industry in America.-A. R. P. 
Removal of Iron from Copper and Nickel lllattea. B. Bogitoh (Compt. 

rend., 1926, 182, 1473- 1475).-To investigate losses of copper and nickel 
during removal of fron, the powdered mattes was mixed with sand and 
sodium sulphate (M oxidant) and melted. Analysis of the slags showed that 
both copper and nickel were oxidized, and that the oxidation increased as 
the amount of iron diminished. Although nickel oxide has a greater heat 
of formation than copper oxide, less nickel than copper is lost in the slag : 
an anomaly duo to the great difference in tho heats of decomposition of 
cuprous and nickel sulphides. The last traooe of iron are more difficult to 
remove from nickel mattes than from coppor mattes. The more acid (and 
viscous) tho slag, the great.or is tho loss of copper, due to mechanical entangle­
ment, but this loss should not exceed 4--5% in practice : the ratios nickel 
oxide to ferrous oxide and cuprous oxide to ferrous oxide do not ohange. 

-E. H.T. 
Reatoralion of Ancient BrcDZOI. Colin G. ~1nk and C. H. Eldridge 

(Metropol. 111U8. (N. Y.) Report, 1926; C. ilba., 1925, 19, 3433).-An electro­
lytic method WM devolopod using 2% NaOH eolution as electrolyte. The 
bronze to be treated is made cathode and feeble currents are employed. 
Baaio carbonates and oxides in the crust are slowly reduced in place. 

lllanaging a Braa Shop. W. L. Abate (Met.1714.(N.Y.), 1926, 24, 11).-
A. outlines the necessary personality for the succossful running of a bra88 
manufacturing (or other) plant.-T. B. C. 

Oermaninm in a Britiah Mineral. Walter Scutt (Phil. Mag., 1926, [vii.] , 
1, 1007-1009).- Hithorto, germanium has been found in the soarce Bolivian 
minerals argyrodite (6-7% Ge), canfieldite (I ·8% Ge), and gennanite 
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(5-8% Go) found in S.W. Africn.. The occurrence of 2-4% of germanium 
in zinc blende derived from a lea.d mine in the neighbourhood of Devil's 
Bridge, Aberystwyth, h"" been ascer tained spect roscopically.-J. S. G. T. 

E%perimenla on the Removal of Antimony from Lead by the Dry lllethod. 
B. George (Metall u. Erz, 1925, .22. 27-34).-A serieo of experiment<! is 
described, in which it is shown that by puddling a mixture of antimonial lead 
o.nd fused litharge it is possible completely to remove the antimony as lead 
a.ntimoniate with the reduction of a corresponding a.mount of lead from the 
Jitharge. The most efficient removal in the shortest time is obtained by the 
use of only a. slight excess of litharge above the theoretical. With more than 
a 50% excess the reaction is appreciably retarded, and the qua.lity of the lead 
obtained is impaired.- A. R . P. 

The Production of llickel. W. R. Barolay (Met. Ind. (Lond.), 1926, 28, 
227-228).-Lccturc delivered at a joint mooting of the Birmingham Local 
Section of the Institute of Metals, Birmingham Metallurgical Society, Stafford­
shire Iron and Steel Institute, and Birmingham Jewellers and Silversmiths' 
Association. B. ga.vo a descr iption of his visit to the nickel ore mines, 
Sudbury, Canada.- E. C. 

Alloys of Iron Re1earoh. VD.-Preparation of High Purity Silicon. N. P. 
Tucker (fro,. Steel l n;it. (Advance Copy), 1927, May; 48-52).-lt ha.s been 
found that in commorciu.l silicon, containing from 93 to 98% silicon, t he 
impurities Lio either in distinct strata or in the int.ercrystalline boundaries. 
' Vhcn such material is attacked with a.cids the impurities, consisting mainly 
of iron and alum inium silicates and of silicides of iron, calcium, and ma.gnes­
ium, are dissolved, and evil-smelling and inflammable hydrides of silicon are. 
evolved. If the best available commercial silicon is finely powdered and 
treated sucoossively with aqua regia, hydrofiuoric and sulphuric 8.(lids, and 
finally with hydrochloric acid, a product is obtained which, in favourable 
circumsta.noos, contains 99·94% of silicon. Such materi&l, after melting 
down in a silica crucible, exhibits a microstructure confirming tho high purity 
of the product. 

Effort! ... Silver Cleaning. Roger S. Estey (Sci. American, 1927, 186, 
74-75).-Silverwarc may be cleaned by placing in a hot solution of baking 
wda and salt contained in a.n aluminium pan. An experiment showed that 
tarnish removed in this manner took only about half its weight of silver with 
it, whereas the usual method of cleaning silver removed about ton times as 
much silver e.s tarnish.-J. C. C. · 

The lllann!acture of Tin in Sweden. Albert af Forselles (bulustritidningen 
Nord.en, 1921, 36, 287-290).-Describes t he general methods used and a new 
aha.ft fuma.ce method suitable for Swedish conditions.-Y. G. · 

llletallio Uranium. J. F. Goggin, J. J. Cronin, H. C. Fogg, and C. James 
(lndwit. and Eng. Ckem., 1926, 18, 11 4- 116).-Preliminary attempts to 
reduce uranium oxide to metallic ur&nium by means of metallic calcium in 
a steel bomb placed in an evacuated steel tube, and heated, are described. 
The uranium obtained was in t ho form of powder, owing to the infusible 
calcium oxide preventing ooalcscenco of the reduced globules of metal. 
Subsequent experiments were carried out on uranium chloride, the prepara­
tion of which is described. A fused but ton of uranium was obtained, 
contaminated with iron (uranium 99·31 %, iron 0 ·57%, carbon 0 ·09%). 
The calcium used was the source of tho impurities, and by subliming it 
was sufficiently purified to yield, when used to reduce a fur ther quantity 
of uranium chloride, a. clean s ilvery, fused mass of uranium containing 
< 0·01 % of iron.-li.,. J. 
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Proceeding• of the Eighth Annnal lleeting of the American Zinc Institute. 
-- (Bull. Amer. Zinc. b Mt., 1926, 9,(5-6), 1- 175).-Full particulars of the 
moeting with verbatim reports of the discussions, &c.-W. H.-R. 

Zinc llel&llurgy in Tonkin [China]. M. Raby (Bull. Amer. Zirn: l mt., 
1926, 9, (4), 13- 21).- From the Far EasUrn Rtvitw(Shanghai). Details are 
given of methods of zinc metallurgy adopted by the Ore and Metallurgic 
Company of Indo·China.-W. H.·R. 

llel&llurgical Recovery of Zinc. C. E. Siebenthal (Met. hut. (Lond.), 1926, 
29, 173- 175, 194-195).- !Wprinted from the Bulletin of tht American Zino 
IMtiture.-E.C. · 

Studieo in the Control and Treatment of " Rickel Rub." Frederick M. R. 
Bulmer ond E. A. Mackenzie (J. lndust. Hyg., 1926, 8, 517~27).-" Nickel 
rash " occurs among employees in nickel-plating and nickel-refining works. 
In the works o( the International Nickel Co. of Canada, at Port Colborne, 
there were 43 cnsee in 1923, 22 in 1924, and 23 in 1925. The affection is 
not due to the ingestion of nickel, but ma.inly t.o an overheated environ­
ment. Fair-skinned people a.re more susceptible than d&rk-skinned. ' The 
treatment advised is oral administration of concentrated calcium chloride 
solution, which counteracts alkalosis of the blood caused by excessive heat. 

-E. H.T. 
llelal Poisoning in Indnotrial Life. Georg Wolff (Chtm .. Zeit., 1925, 49, 

389-390, 411-4 12).- A review of the effects of oxpoouro to dust and sprays 
contaioing compounds of lead, arsenic, phosphorus, mercury, chromium, 
copper and iron, together with a brief account of the.symptoms of poisoning 
and of means for a.voiding the da.nger.-A. R. P. 

Health Hazard ol Brua Foundries. J . A. Turner and L. R. Thompeon 
(M<t. but. (Lond.), 1926, 29, 36~64).-Abetracted from Public HwUh 
Bull<tin, No. 157, U.S. l'ublic Health Sorvice.-W. H . D. 

Lead Poisoning Among Oxf·Acelylene Welden In the Scrapping ol Ram 
Veuell. E.W. Brown (J. lndwt. Hyg., 1926, 8, 113-140; C. Aba., 1926, 20, 
1780).- In cutting old metal plates covered with lead paint and caulked with 
red lea.cl, plumbism ea.used 2105 days lost time in a working foroo averaging 
73 men. Air tests showed 4·9 mg. lead per cu. m. In a tot.I of 221 men 
employed during 8·3 months, the annual plumbism rate was 72·6 per 100 
employooe. Lead was found by the Fairhall method in 25 out of 26 urine 
specimens, in quantities varying from 0·05 to 2 · 15 mg. lead per 2000 o.c. 
The aizo of lead fume particles rising from the oxy-Metylene torch avoraged 
0 ·5 microns. Complete medical data. a.re presented. Preventive measures 
suggested a.re : Medical examination before and during employment; 
personal hygiene ; efficient respirators. Several masks woro carefully tested ; 
tho canister typo is best, but reduction of incidence of plumbism when using 
the host mask could not be demonstrated. 

Does an Inlnriouo Amount ol Lead Vapour Arise in Lead Burning P H. 
l<'iscber (Arch. Hyg., 1924, 94, 342-346; C. Ab•., 1925, 19, 1463-1464).-Whcn 
load is burned by the use of detonating gas, lead oxide is found in the air in 
quantitios so small that injurious amounts a.ro eoldom inhaled. 

Induolrial Lead Poisoning. Anon. (Pharm. Zentr., 1926, 87, 405-406).­
Doscriptive. 

The llechanlsm and Incidence of Induotrial Lead Polloning. Anon. 
(Larn;et, 1926, 211, (ii.), 1132- 1133).-A review of the subject dealing mainly 
with tho alleged greater susceptibility of women to poisoning from lead· 
inhalations, and with the admittedly greater severity of the symptoms in 
women, a.a compared with mcn.- E. H. T. 
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Medico-hygienic Oblervationa on the Prevention ol IndU1tri&J Dileuoa, 
E1Pecially Lead Poiloning. L. Schwartz (Z. angew. C""11., 1926, 39, 004-
507).-A disoU88ion of tho causes. symptoms &nd treatment of various in­
dustrial diseasce. The chief danger to workers using metallic lead is the 
inhalation of tho vapour of the metal or its volatilo oxides. The use of ory­
hydrogen flames by plumbers is associatod with greater danger than the use 
of oxy-coa.l gas or oxy-e.cetylone burners, but in e.ll cases a. certain element 
of risk is present. This may be neutralized to a great extent by a periodical 
change of employment.-A. R. P. 

Prophylaxis in Induatrlal Lead Poiloning. David McKail (J. lnduat. 
Hyg., 1926, 8, 74-77; C. Aba., 1926, 20, 1289).-Althoughinhalationoffumea 
or dust is tho ma.in channel of entrance, absorption of lea.cl takes pla.co ma.inly 
through the alimentary trac:t. Lea.d dust from tho upper respiratory passagoe 
i' swallowed and dissolved by tho HCI of the gastric juice. Prophylaxis lies 
in removal of dust at point of origin i avoidance of raising or inhaling dust; 
l'.icrupuloue olca.nlinese of face. ha.nds, tooth, a.nd clothing ; mouth-washing ; 
an a.ltuminous moal bcforo starting work; and a solublo sulpha.to cathartic 
once or twice a week. 'l'ho sulpha.to solution forms physiologically inert 
l'bSO,. 

Lead ADlllmia. May R. Mayers (J. Induat. Hyg., 1926, 8, 222-231; 
1: . Aba., 1926, 20, 2551- 2552).- An examination was made of 381 employees 
a.utivoJy at work in factories where thore is moro or lees exposure to lead dust 
and load products. The blood showed what M. calls lead an.,mia. This 
amemfa is chara.otorized by a relatively slight reduction in the red cell oount 
:md hoomoglobiu a.ssocio.tcd with rod cells of abnormal morphology out of &ll 
proportion to the apparently low-grado anoomia.. Of these abnormal rod 
Cl'lle, stippling ranked fourth in froquency of occurrence, being found in 39% 
of tho 238 cases showing characteristic blood changes. M. calls attention 
to the fact that in examining the blood of load workers the whole blood picture 
must be considered. and not morely the proaeuoo or absence of stippled cells. 
A control series of 250 normal individuals revealed the presence of stippling 
in l case (0·4%). 

Danger ol Mercury Vapour. A. Stock (Z. angew. Clum., 1926, 39, 461-
4U6).-A warning is given of the danger of prolonged exposure to the vapours 
(Wolved at ordinary temperaturoe by motaUio mercury, e.g. from mercury 
pumps, gas a.na.lysis a.ppa.mtus, and the like. A very complete description 
ia given of the slow development of mercury poisoning in workers in a. well­
vcntila.ted laboratory during a. period of several years ; the symptoma in­
clude nervous trouble, catarrh, and eye trouble, and can be allayed only by 
abstention from all contact with mercury for months or even years. Teats 
on tho usual dent.a.I amalgams showed serious loss of mercury to take place 
when tho hardened a.malgam was heated at 35° C. for eomo hours in a 
vacuum ; the average loss in this way was 6-6 mg. per week. Although 
those conditions do not entirely accord with those in the mouth, S. considers 
tha.t a.malga.m fillings for tooth a.re a source of danger to tho health of the 
patient.-A. R. P. 

On lhe Queation ol lhe Danger ol Meroury Vapcur. A Schmidt (Z. angew. 
Chem. , 1926, 39, 786), Georg Pinkus (ibid., 787-788), H. Reihlen (ibid., 788), 
.!<'. G. Radenwitz (ibid., 788-789), Ludwig Wolf (ibid., 789-790), Alfred Stook 
(ibid. , 790- 791 ).-A general discussion of Stock's paper (cf. aupra) S., R., 
and W. support Stock's contontion that contact with mercury at the ordinary 
t..cm peraturo results in tho slow development of symptom.a &BSocia.ted with 
mercury poiaoning, and that, in view of this, tho use of am&lgam fillin.gs in 
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dentistry should be abandoned. P. and G., on the other hand, consider th&t 
Stock greatly exaggerates the danger, the former having epent over 30 years 
distilling mercury and proparing dent.a.I amalgams without experiencing any 
unpleasant effects. G. considers that Stock's experiments, showing the 
possibility of serious loss of mercury from dental amalg&mB, are quite un­
represonta.tive of the conditions existing in the mouth. 

Stock, replying to the above discuss ion, said that experiments on 
old amalgams from teeth showed losses varying between 5 · 2 and 150 mg. 
per 300 sq. nun. of surface after heating for 3 days at 30° C. in t'Ot'UU.O. 

-A. R.P. 
On the Question of the Danger of Amalgam Fillings. Gustav Heber 

(Z. angew. Chem. , 1926, 39, 905-907).-Polemical against Stock (supra). 
Many years' experience of amalgam fillings has led to the conclusion that 
their use doos not produce any of the symptoms of mercurial poisoning de­
scribed by Stock. The most modem type of filling, consisting of platinum­
goJd-nickel amalgam, shows very littJe deterioration &fter several years in the 
mouth.-A. R . P. 

On the Question of the Danger o! Amalgam Fillings. L . Sterner-Rainer 
(Z. angew. Chem., 1926, 39, 907-908).-S.-R. support. Heber's view, and 
quotes the researches of Tam man and Dahl on mercury-tin-silver alloys to show 
that in a properly propared filling of tin-silver amalgam no free mercury should 
be present after hardening, the constituents of the hardcmed amalgam being 
Ag3Sn, ~Hg,, and a solid solution of mercury in tin.-A. R . P. 

On the Danger of lllleroury Vaponr. Karl Hofer (Z. angew. Chem., 1926, 
39, 1123-1124).-(Cf. 8Upf"G. ) H . has experiencedsimilar sYi:nptom.s to those 
described by Stock, as a result of working with electrical apparatus, including 
a mercury commutator over a period of many months. To avoid temperature 
changes the apparatus was operated. in a basement room with very little 
ventilation, the mean temperature being 30° C. Tho symptoms disappeared 
only after a prolonged interval of abstention from contact with mercury. 

-A. R. P. 
Contradiction of Profeuor Alfred Stock's Statements on the Danger of 

llllercury Vaponr and Amalgams. Georg Pinkus (Z. angew. Chem., 1926, 
39, 1534).-(Cf. 8Upra.) Ovor a poriod of 40 years no ill-effects have been 
experienced from the preparation and use of amalgams for dental purposes. 

-A. R. P. 
On the Danger of Poisoning by llllercury in Laboratories. Fritz G. 

Hoffmann (C'liem.;Zeit., 1926, 50, 927).-The suggestion of Stock (cf. aupra) 
that constant exposure to mercury vapour at the ordinary temperature lea.ds 
to sJow poisoning is not confirmed by the CXJ>oricnoo of H.- A. R. P. 

Poisoning by lllleroury Vaponr. L. M. Dennis (lnduat. and Eng. Chem., 
1926, 18, 1205).-Summary of a recent article by Allred Stock (Z. angew. 
Chem. 1926, 39, 461 ; this volume, p. 752) .-~'. J. 

Little Danger in Zinc. W. A. Ev&nB (BuU. Amer. Zinc. Inat., 1926, 9, 
(9-10), 33).-A discussion of the work of C. K . Drinker on the question of zinc 
poisoning. Zinc in itself is not a direct poison. The harmful effect of zinc 
fumes is due to the choking of the air cells by the small particles, and would 
result from any metallic dust. Zinc sulphate and chloride are, however, 
corrosive and diroctly poisonous.-W. H .-R. 

Occupational Syndrome among Workers in Zinc. C. P. McCord and Alfred 
Friedlander (Amer. J . Pub. Hw.Uh, 1926, 16, 274- 280; C. Ab•., 1926, 20, 
1779).-ln a galvanizing pJant 12 out of 15 workers employed 6 years or more 
had gastric and duodenal ulcers, but it is uncertain whether it was the zinc or 
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the other hazards. Zinc w&S found in the urine in excess of normal. Zinc 
was excreted long after removal from oxposuro. In another plant, where all 
employees had boon exposed less than 6 years a.nd where general plant 
conditions were better, no gastro-intestinal discaso wa.s found. A period 
of 6 t.o 20 years appears to be necessary for the production of the lesions 
described. 

Zinc. Analyaia cl Factory Inspection Reporll, 1920-1922.-m . Anon. 
(l nttr11at. Lab. Rev., 1926, 13, 546--549; J. I rniust. Jlyg., 1926, 8, 215A.).­
From Germany a.re repor ted cases of zinc ague from soldering galvanized 
utensi ls, from using a hlow-torch on ship-plates of galvanized steel, and in 
reducing zinc oxide olootrolytically. Similar symptoms aro recorded from a 
copper- rolling mill (duo to fine copper dust), and the conclusion is drawn that 
all hou.vy motalH under certain conditions can cause "brass-founders' " ague. 
I n Great Britain cases occurred due to cutting galvanized plates with the 
oxya.ootylcne flame ; and in the Netherl&nds there was one case due to ory­
acetylcnc-aoldoring of copper; attacks in brass-smelting varied in severity 
with the zinc content of t he materia.1.- E. H. T. 

A Clinical and Laboratory Investigation of the Eflect of lletallio Zinc, of 
Zinc Oxide, and ol Zinc Sulphide upon the Health of Workmen. Roger P. 
Ba.t-Ollclor, J . Winia.m Fehnel, R-0bcrt M. Thomson, and Katherine R. Drinker 
(J. Jntl.~t. H yg., 1926, 8, 322-363).-A dot&iledroportof clinical and laboratory 
studi"" on 24 workmen who were exposed to varying concentratioM of zinc, a.a 
zinc oxide, z.inc sulphide, and fine zinc-dust, for periods varying from 2 to 351 
years. Tho zinc compounds were ma.inly derived from ores, e.g. Fra.nklinite, 
containing only vory minute amounts of lead, cadmium, and arsenic. In no 
case was any a.cute or chronic illness, which could be ascribed to zinc-poisoning, 
oh.served ; and it is concluded that symptoms commonly attributed to zinc 
a.ro mostly probably duo to the lead, cadmium, arsenic, or antimony that 
accompany zinc in its ores.-E. H. T. 

The To:<lcity of Zinc. Anon. (Lancet, 1926, lll, 191).-Attontion is drawn 
to two rooent publications containing opposed viewR on the toxicity of zinc. 
The one (Archiv. I nternal. Met!.. , 1926, May 15) reports widoapread gastro­
intestinal symptoms, ranging from ga.stro-cnteritis in the young to gastric 
and duodenal ulcers in the elderly, among workers in galvanizing plants. 
Zinc is held to be the causative agent.-E. H. rl' . 

Some llodem AJpecll of Physical Research. [Sir] J. Alfred Ewing 
(Proc. Roy. Soc. Edinburgh, 1921Hl, 46, (I), J-8).-Roviews the main develop­
ments in physical science of the last fifty years.- W. H.-R. 

The Vital Need for Greater Financial Support ol Pure Science Reoearob. 
Herbert Hoover (Reprint anti. Gire. Seriu, Nat. Ru. Council [U.S.A.] , No. 66, 
1925, 1-43).- An address presented upon the Henry Robinson Tewney 
Lectureship before tho American Society of Mcoha.nico.l Engineers, 1925. 

The Vital Need for Greater Financial Support to Pure Science Research. 
Herbert Hoover (Michigan Tuhnic, 1926, 39, (2), 5-43, 21-22). 

Research- The llother of JndUJtry. Arthur D. Little (Michigan Ttchnic, 
1924, 37, (4), 18, 26-28). 

Research- A Mental Attitude. Charles F. Kettering (Michigan Tuhnic, 
1924, 37, (4 ), 22, 25). 

llotive and Obligation. Engineering, IndUJttjal Research, Research with­
out Utilitarian Objective, and the Interdependence of the Fieldl to which Ibey 
Pertain. F. B. J ewett (Reprint anti. Gire. Series, Nat. Ru. Council [U.S.A .], 
No. 68, 1925, 1-10).-An address delivered before the Section of E ngineering 
of the American Association for the Advancement of Science, 1925. 
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Report of Committee E-9 on Correlation of Reaearch. H. F. Moore (Proc. 
Atn<r. Soc. 2'MI. Mat., 1926, 28, (!.), 611-jjl8).-A general st&wmeot with 
regard to problems under investigation. Such topics 88 oorrosion·reeietant 
alloys, the effect of arsenic and tin on high-speed tool sU>el.8 and light high­
strength alloys are considered.-J. F. 8 . 

Research and Progre11. Charlos F. Ketwring (A,,..,.. Found. Auoc. 
(Advance Copy), 1926, Sept., 13 pp.).- An address emphasizing the 
dependence of progress on untiring and continual rosearoh.-A. R. P. 

Science and Engineering. William F. Durand (Reprint and Gire. S<riu 
Nat. Ru . Council [U.S.A.], No. 71, 1926, 1-13).-&prinWd from MW.. 
Eng., 1926, 48, 337-340) . . 

Honoura Courte.1 in American CollegH and Vnivenitieo. Frank Aydelotw 
(B•ll. Nat. Rue.arch Council [U.S.A.] , 1925, No. 52, 1-96).-Secood edition, 
revised. 

Second Cenauo of Graduate Reaearch Students in Chemlltry. Jamee F. 
Norris (Reprint and Gire. Seri .. , Nat. Rea. Cooncil [U.S.A .], No. 63, 1925, 
1-3).- &priowd from b1d•at. and Eng. Chem., 1925, 17, 756-756. The 
census shows that in 1924 the number of graduate research students in 
metallurgy in the U.S.A. was 38; in 1925 the number was 23. In 1925 there 
were, in addition, 5 graduate research students in metallogr&phy. The total 
number of graduate research students in all fields of chemistry was 1700 and 
1763 reepootively. 

Research-The Bond Between the Vnivenlly and lnduotry. A. E . White 
(Michigan T u hnic, 1921, 33, 6J-j!7). 

A Lilt ol Research ProblelDI in Chemiatry. J. E. Zanetti (Reprinl and 
Circ. Seriu, Nat. Ru . Council [U.S.A.], No. 63, 1924, 1- 9).-Reprintcd from 
b1duat. and Eng. 0Mm., 1924, 16, 304-307. 

The Finl Tool in Research-A Comprehemive Bibllocraph7. Dona! 
Hamilton Hainee (Michigan TW.nic, 1926, 39, (3), 10-11 , 21-22). 

The Quotation ol Scientiflo Belerenceo. Henry Leffmano (Science, 1926, 
63, 231).-DiscU8808 the beet way of giving scientific referencos. The beet 
order is(! ) the name of tho publication; (2) the serice number (if any) in 
brackets; (3) the ye&r; (4) tho volume; and (5) tho page. &man numerals 
should not be used. [NoU.-ThiB is the system used in t he J. Inat. Mel<IZ.., 
except that (2) and (3) are revorecd .] L. emphasizce the importance of . 
giving both year and volume, and discusses the question of international 
agreement on abbreviations for titles.-W. H.-R. 

The Application ol Results. Anon. (Metallurig•l (Suppt. w Engineer), 
1926, 2, ~).-It is suggeswd that two typee of reeearoh reports should be 
provided when publishing tho results of an investigation, ono report to include 
details of all work done and results obtained, and the other to be of a moro 
practical type, omitting all tho technical and scientific detail, but emphasizing 
the suggested practical applications of the reeults obtained. In t his way tho 
interest and appreciation of tho practical man might be arousod.-R. G. 

A Modero Theory ol Alchemy. A. J . Hopkins (Im, 1925, 7, (2l )(reprint); 
C. Ab•. , 1916, 20, 849).-Tho ancient philoeopher believed that (I ) matrer is 
ono ; (2) nothing exists except as it is good; (3) all nature is striving towards 
improvement; and (4) all nature is living. Artisans &t first m&de &rtifici&l 
products to simulate the natural, such a.a pearls and Tyria.n purple; later they 
prepared alley• and learned how w bronze metals. " Artistically euch alloye 
were transmuted into more noble ones.11 The now theory of a.lchemy &88um06 
that the alchemist inherited the a.hove ideas and empha.sized the import&nce 
of colour changes. " The a.lchemiat, like the artist, stressed the ohangea.ble 
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Arit1totelia.n qualities where we stress weight and fixed qualities. He changed 
colour; thore!oro (according to hie definition of gold) transmutation waa 
offootod." 

Lilt of Publications of tho [U.S.] National Reoearch Council and itl PelloWI 
and Partial List of Papers Having their Origin in the Aotivitiea of !Is Commllteel 
to lanuary 1, 191!6. Anon. (Reprint and Oirc. Seriu, Nat. Rea. Council 
[U.S.A.], No. 73, 1926, 1-70). 

The New Laboratories of the Ecole Cenlrale des Aris et Manufactures [Paris]. 
R. Villers (La Nature, 1925, 53, (ii. ), 14-16).-A abort descriptive article, 
with 6 illustrations, of the now laboratories of the Ecole Centrale des Arts et 
Manufactures, of which L. Guillet is director. There a.re laboratories for 
general physics, for ~ting constructional materials, and for applied physios, 
including heat-treatment of met&llurgica.l products; workshops, a foundry, 
and a laboratory for applied electricity are situated in tho basomont. The 
appa.ra.tus includes a horizontal Thomas.set ma.chine for tensile testing up to 
a maximum load of 50 tons, a Charpy pendulum maohino (50 kg. -m. ), and a 
Guillory rotarymachino for ehock to..ts (60 kg.·m. energy in fly-wheol). 

-E.H. T. 
Progrea1 in the Arl o! Electrical Precipil&tion Since 1900. P . E . Landolt 

(Amer. Electrochem. Soc., 1927, April, 155-158).-St&rting with the early 
researches of Lodge, Walker, and Cottrell, the rapid development of electrical 
precipitation up to the present da.y ie briefly recounted. Among the important 
steps in adva.nco wero the introduction of the mechanical rectifier; the large· 
sea.lo industrial installation a.t 50,000 to 75,000 v.; the introduction of gaa 
humidification in 1916 ; and the new" graded resista.nco" collecting electrode 
in 1923. At tho close of 1925 thero wcro over 300 Cottrell installation• in 
operation throughout the world. The applications a.re wide and varied. 

Pouibilitie1 o! Indnstrlal Healing. C. L. Ipson (Iron Steel Canada, 1925, 
8, 206-207).-A lengthy abstract of a paper road before the Amerioan 
lnstituto of Electrical Enginoere. .Soe J ., 1925, 34, 634.-W. H.-R. 

Magnetic Beluctivity Beiotio111hip. Raymond L. Sanford (U.S. Bur. 
Standards Sci. Paper No. 548, 1927, 743-755).-An oxporimentsJ and theo­
retical study of the m&gnetic properties of pure iron near saturation hM led to 
the conclusion that the so-called reluotivity relationship of Kennelly does not 
truly represent the properties of pure and homogeneous materials, and th&t 
the constants in the rcluctivity equation are without physioa.l eigni.fioa.nce. 
The Kennelly formula and one recently propoeed by Gokhale have practical 
value, oa.ch within its own ra.nge, for interpolation and extrapolation. The 
conclusion that the constants in the reluctivity formula are without phyBioal 
significanco makos the problem of correlating the magnetic properties of 
mat.erials with their other physical properties more difficult. A new baaia 
for correlation must ho sought. 

Tenl&tivo Definition o! lhe Term Screen (Sieve) [El3-28T). Anon. (Proc. 
Amer. Soc. T est. Mat., 1926, 26, (I.), 1091; aleo Amer. Soc. T eat. Mai. 
Tentative Standards, 1926, 992).-A eoroen (sieve) is dofincd ass. plate or sheet 
or a. woven oloth, with regularly spa.cod apertures of uniform size, mounted on 
a suitable frame or holder, for use in separating materials according to size. 

The American Electrochemical Society : A Betr01pecl and a Look Into llio 
Future. Louis Kahlonberg (Amer. Electrochem. Soc. (Advance Copy), 19117, 
April, 265-271). 
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BOOK REVIEWS. 

[All books reviewed below may bo conaulted in the Library of the lnBtitute.] 

A Comprehensive Treatise on Juorganio and Theoretical Chemiltry. By J . i,v. 
Moller. Volume Vil.' TI. Zr, HI, Tb, Go, So, Pb, Inert 0 1101. Med. Svo. 
Pp. x + 977,with255illuatra.tions. 1927. London: Longma.ns, Green & Co., 
Lid . (63•. net.) 

The pl"08cnt volumo deal1 with the clement.a of Group IV. of MeodeJCeff'a o1Mai6cation, 
which have not. b4,en conaiderod ~ the earlier volume, namely, titanium, zirconium, hafnium, 
t.horiuzn, germMium, tin, and lead, and a.lao with t.ho inert. guce. Tbo method of treatment 
atiopt.ed throughout. the work baa been maint.ained in the pre1ent Tolumo with the ll\mo u.U.­
fa.ctory result. SpeciAI attention ia pa.id to the alloys 11.od inLermotallio oompounde formed 
by t.ho met.a.la named with other meta.ls, numerie&l dat& of the propcrtiea of thcso alloy• o.ro 
given, and tn ma.oy oaees diagrama of the aUoy ayat.om1 are included. The treatment of 
thorium and germanium ia part.icula.rly good, and it includes moet of the reoeut work on these 
met.&bi as ,.·oil aa a full account oI t.be radio.chemistry of thorium and the elemontd of the 
thorium radio actin family. A utiafaotory account of the metal hafnium ia given, and bet$ 
t.be author is to be congratulated. on the lino he baa taken with reg&rd to the bafnium.-ccltium 
oontroveniy. Tho preeont Yolumo, liko ita predOOOMote, containa an ovcrwbolming amount of 
datA, a.nd juetifiCA the title oft.be work t.o the fulleet estont. So thoroughly baa Dr. Mellor 
done hie work, and •o complete are the refercnooa included, that workeH eeeking information 
on thcso olcmonta are almoet certain to find it in thia book, or at loaet a reference t.o it. 

Ono can with difficulty find anything to critioi.i:e adveraoly; the material of the bookie 
a.ccuroto anti well 1ot out, and the printing, paper, and general appc&ranoe a.re good . Tbo 
author ia to be congratulated on the production of ao admirable a volume, and above all thing1, 
tho tbankl of a. LI obomUita &re h.ia due, not only for the production of 10 uaefo.1 a book, but alao 
for the apecd with which ho is plaoing it. in their ha.nda.-J. F. SPZ!'t'OEB. 

Aluminium. The 1111etal and its Alloys. (A Critical Deacrlptive Treati1e. ) By 
bi. G. CoI'flOJ!. . Including a chapter on u Structurograpby," prepared in 
co-operation with J. R . Vilella. Med. 8vo. Pp. xx + 291, with 92 figures in 
the text and 122 pl.a.tcs. 1026. London: Chapman o.nd Hall, I ... td. (3&.) 

'.l'hia book ia written eo c&rclceely and in auoh slovenly style that the roader is &t. once 
prejudiced agai.net. it. Tho author £requently 1&ye; what be obrioualy doea not moo.n . Somo­
timct1 tho intention ii fairly obvious, a.a in the acntcnco (p. 28): "Thia phuo may not be 
entirely atablc a.nd li&ble to diasooi&te in a outectoidal way, lea ring liquid aluminium (uturat.ed 
lllith boron) and oryat.ala of boron 1aturatcd with aluminium." Somctimca the meaning ia 
thoroughly obeoUl'(I, aa in tbo ecnt.cnce (p. 73): "In fact., alaminium-ai.licon alloya, if treated in 
the manner det0tibed , are practically the only true outectical binary alloya of aluminiwn." 
Eumplea of auoh oarcle1111 writing may bo found on a.lmost every page . 

There is al10 throughout. tho book a lament.able la.ck of referenooa. Often where &uthoritiea 
a ro quoted no refcrcncca are given to any pa.rticular publiahed work, and at times tho namea a.re 
iua.ceurately quoted. }'or example, Hanaon and Gayler booome, on p. 81, Hanacn Gayler; 
Haughton, p. 96, booomce Houghton; and Hacnnl, p. 279, Henri. 'throughout. ihc book the 
National Phyeica.I La.bora.tory is co.llod the British National Phy11ioal Institute. Such un­
nuc011nry blemiahoe tend to hide the merit.a of the book and t.o create in the reader a aevcrely 
critical spirit. 
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Aft.er a short 110Ction on the propertice of aluminium, the binary and some tema.ry alloy 
ayak>ma are doecribed and di8CWl8ed. Tho value of this 100tion ia much reduoed by the lack of 
refercncce, An amusing featuro is the inoluaion of the number of U.S. po.tontll covering each 
system. 

'l'he sootion on the t.ecbnology of aluminium alloye contain1 much ueeful information, 
though some of it cannot be accepted without J'C8Crvationa. 

In the aootion on corrosion an intere&tingatt.empt is made t.oconnect the oorroeion properties 
of o.lloya with the potential differcnoea of the alloying elcmcnt.e. It ia doubtful whether thia 
method can provcaucceeaful, for there may be said of all thealloya what the autbor&&ys of one: 
" The potentials . , . in a.quoous solution are ao hMvily burdened with e lc.'<ltromotive forces 
from aide react.ions that no safe ooncluaiol18 can be drawn . . , • " 

[n the aootion on aluminium alloy11 in engineering work Lbe author point.a out the need of 
ch ooaing the alloy to auit the job, and rightly advi&cll the avoidance of the more oomplico.tcd 
alloys, except in places where their euperior properliea are heeded. 

Tho author UBC8 the uncomfortable word " structurography" to cover me.orography and 
micrography. He trea~ rather aevercly all but the moat recently publi1hed photomicrograph11 
of aluminium and its alloys. " There is no exaggeration in stating, that practically all pholo­
miorograph11 of aluminium alloys published before 192'2 reprcecnted mainly the structure of the 
dirt on their 11urfa.ce11." After all, there were poet.a before Homer. An etching reagt"nt con­
sisting of a &0lution of hydrofluoric and nitric acide in glycerine ie ohi.imed to be " by far the 
best " -a. claim not quite confirmed by the photorniorographa included in the book. 

The plaUlt of ml\Cro- and micro-photographs are very good. The photography is good, and 
the reproduction excellent. A reprcecntative eories ia ahown which should prove very useful 
for reference. A book for the critical oxpert rather than for the atudent.-J. D. G1wcu.,..- . 

Ancient Euptian Metallurgy. By H. Garland and C. O. Bannister. Cr. 8vo. 
Pp. xi + 214, with frontispioco a.nd 113 illustrations. 1927. London: Cha.rlee 
Griffin & Co., Ltd . (12a. Od.) 

A note attached to the Frontispiece and the Preface to tllis li ttle volume tell the lragio 
death of Major Garland a few days after hi.8 return to England after many years' labour in 
Egypt. 'fhe author had exceptional opportunities for the collection and thorough oxaminatJon 
of ancient mctn.1 spcoimens not elJJlily ohtfLinable by other mctallurgiet.11. The Oiaminlltion a.nd 
editing of the author's not.ea ha.Ye been ably carried out by Professor Bannister, who baa given 
us a book inteneely interesting to alJ atudents of Egyptian art aa well aS to metallurgie~. 

Among other details, a brief survey of Eygptian hi.story is given, together with the aourees 
of met.a.ls known to aooicnt Egyptiana. Two chapters aro devoted to the Bronze and Iron 
Age respectively, and it ie to be regretted that the origins.I not.ea on gold and silver .were found 
to ho too scrappy to be of any value and were therefore excluded from the book. 

By meo.ns of the micro·examination of the articles found , the author a hows that cored oopper 
oaating1 were being made aa early &11 3000 s.o. by the cirt ptt"du proce811!1, a method which waa 
not introduced into Oret.-cc-the country to which we owe the meet perfect antique exam plea 
of it-until a.bout 600 s. c . Alao, in the ant.hor'1 experience, almost every 11amplo of antique 
copper and many bronzes indicate the prosence of "coring" which, bcsidee 11howing that 
1yatern&tio annealing bad not. been applied, also dcmonatratea the permanence of the cut 
"cored" type of m.ieroatructure. 

After reading the chA.pter on " Ancient Egyptian Tools," the 1tudent will be imprCMed 
by the antiquated origin of many tools and implcmentlJ in everyday uae. 

The author emphasizes the probability of a much earlier iron ago in Egypt than that 
generally aceepted, and a.monget other evidence point.a out that.it ill highJy improbable that the 
magnificent 11culpturc11 and other work• in the ho.rdeet of atones, such as diorite, ba.&alt, and 
granite, could have been carved by copper and bronze toola, for the latt.er were not avail&ble 
until after 2476 a .c., and the proce8Be8 for hardening theee two metals were then unknown. 

1'he book contains numerous i1Juetration1 and photomierographe.- M. L. V. 0AYLl!!R. 
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Applied X·Rays. By Ooorge L . Clark. l\Icd. Svo. Pp. viii+ 255, with 99 illuatra­
t.iona. 1927. l.A>ndon: 'McGraw-Hill Publishing Co., )Jtd. (206.) 

The rmt.hor aima at presenting the achievement.a and posaibilltiee or the uao of X-rays in 
indust ry. Actually, apart. from the use of X-rayw in th~ detection of flawa in caetinga, very 
lit.t.le headway has been made in the induatria.I application of X-raye. Still the potentialities 
of 1uch applicl\l.ion are there, and we know of no bet\.cr work than the preacnt to recommend 
to met.allurgist.e anxiout to know aometbing of the development. and techniq ue of X-r&y 
analysir1. The book comprise& three eoct.iollll, devoted respectively to the funda.mentala of 
X- ray tciencc, the direct cffectll l\nd applications of X-radiationa, and tho analyaia of the 
ult.imn.t.o 1t ructure of materials. Jn the first sect.ion the equipment of an X -ray laboratory, 
the fundamenta l oharooter;stics of X-raya, and X-rny apootra and atomic structure are dia· 
oultSed. The aooond sootlon conl.aina cha.ptcrs devoted to the lonlution, olootrical, chemical, 
and biologica l ctfec!.A of X-raya, the me&Buremcnt of X-ray intensity and radiography, including 
thn examination of met.I~! outings and coal analyeia. Rcforencu is made to the p088iblo in­
hihition of corrcsion of motala by X·ra.y. Mctallurgiate will probably be moat. interested in the 
t.hirdaootion. Horeauch aubjectB ft.II the qualitative and quantitative X-ray analyaia of cryatal· 
line, am orph ous. and colloidal aubetancea, and X-ra.y diffraction methods u&ed in metallurgy, 
&rf'I well trcat.ed . Hitherto the industrial technique baa been developed principally in con­
nuotion with the X-ray analyais of 1teel. There &l"'O aig1111, how..,vcr, that eulightenod manu­
facturcn1 of other mctal11 and alloy11 are finding, and will find, atill more applicatfona of t he 
rays. X-ray• hft.ve been employed Lo detect intcrc ry111t.n.llinc corf'Ol!.ion in Duralumin (a defect. 
to whiub the dia.uter to the nirahip Slltn11ndot&h waa attributable), .ea.son-cracking in brau. 
t.he struct.nre of linned plate, gnlv1t.nized iron, copper, &c. The author la an onthuaia.at., and 
aulunita that." l>Cforc Jong an X-rl\y apparatus will be an e88011lial part of the reaeareh a.nd 
t.etting equipment of progressivl" mnnufacturera of raw m&terialt and 6nished metal product.." 
We hope: it. ml\y btt ao. Thi11 i11 the book for these progreaaive manufacturers and their atafla. 
I t is well goL up. is well prin tod on good pllper, and is aupplied with ad.equate re!erencca and 
name and subject indcxM. The price ia rc.-asonable.-J. $. 0 . TnoM.&.'J. 

Art de l 'Ingllnieur et IUtallurgie. R61iatance det llatllriau et Donn6ea 
numllrio.uea diveraea. .RedigOOs par L. Dcscroix. Preface do S ir Robort Hadfield. 
(Extrnit. du Volumo V., Annecs 1917-1922, Tabios AnnuelJce de Const&ntes et 
Donn(:cs nurnCriqucs .) 4to. Pp. 1660-1909. 1926. Jl&ris: Ga.uthier.Villan 
et Cio ; Chicago: University of Chicago Press; Cambridge: Cambridge 
University Pross. 
These 'rablea of Annual Const.ants are now well known and their value recognized. The 

section under review oontah111 the&e portions of Volume V. dealing with engineering and 
metallurgy. In the engineering acct.ion are given the mechanical conatanta of building 
mat.eriala, including timber, cement, and refrRCtory material11; of textilt'I and rubber; of 
lubrican~; and conatnn!.A req ui red in bydraulice and aerodynamics. Undcrt.hermalconetant. 
ue found the phyaioal and chemical properties of fuola, dat.a on pyrometry, aod the prope.rtiet 
of rdract.ory materials. In the metallurgical eection the equilibrium diagram• for a number 
of the commoner t.t.>ehniea l alloys will be found, the aluminium alloys being particularly well 
covered. It. is only nat.ural that. in aomo cuea later work baa ahown t.hat. modification in the 
diagram i. ncccaaary. Thua t.ho nickel-chromium diagram given on p. 1803 can no longer be 
consideretl oorroct.. A large proport.ion of the metallurgical &eo1.ion is devoted to iron a.nd a tee I, 
including hardening and methods of analyais. The following proportiea are conaidered in the 
caac of a comparatively •mall number of alloys, mainly apecial 1tec1J: aolubility, dilatation, 
11peci6e gravity, vi11Cosity. thermal and eleotrioal conductivit.ica, tranaltion hc&t, melting point, 
ftnd eorl"Ol!.ion. A furtht.r aootion gives reeulte of t he W1ual moobanioal test• for iron a.nd·1tee.l, 
aluminium 1~lloy11, and copper alloys, with a. di90uaslon of mcthodll of analysis and testing. 
'l'he index, which II arranged to fo llow the order of the pagea, ia given in }'rencb, German, 
I-;nglish, and It.alum. 1'hc mistakes in Engli.ah are rather numoroUJJ, but do not obacure the 
meaning. 'J'he aim of this compilation-namely, to oollcot togot.her all fund&mental data 
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referring to engineering materia.laand alla,..--haa been achieved in a m01teffi.oicnt manner, and 
1hould be of the greateet uao to pra.ct.ioal engineering. F rom & more purely acientifio point of 
view much oft.he data must be regarded aa out. of date, but tlilil ia of coune inovitablo and in 
no way detract. from the main objoot of the compUers.-C. J . S.11unu.1.t.a. 

Chemical Synonyms and Trade !fames. A Diclionar1 and Commercial Handbook. 
By Willia.m Ga.rdner. Third edition, revised and much enlarged. Roy. Svo. 
Pp. 355. 1926. ~ndon: Crosby Lockwood & Son. (Price 30•. net. ) 
'l'heflntcdition of this work was published in 1924 and reviewed in thitJournal, 31, 599. 

The fact that 11.. third odition ie already called for ia euffioient evidence of it. value to acientifio 
and oommerci11.I men. 'l'he proacnt volume contains over 20,000 definit.i.ont, or about 6000 
more than the tlret edition, occupying a further 84. pages and bringing the work completely 
up to date by the inolualon of many words recently introduced to diatinguitlb now 11.rtiolee of 
m&nufaoture. The rnet&Uurgioal aide is etrongly repreeented by de6nition1 of practically 
all the alloya 1old or used under trade nam~. including the Jat.cllt aluminium alloy1 developed 
in Germany. One or two of Lheeo definitions might be aomewh&t amended in future edition•; 
thu1 09mlridium itl a far commoner term commercially than iridoemine, and the definition 
might with advantage be placed under the former heading with the croe1-refcrenoe undu the 
latter, a leo rnontion might ho made of the ruthenium content of tbbi 1ubetancc. Again the 
definitiorui of matte and ape.isa ahould be amplified, the former to include nickel and niokel­
coppcr matte, and the latter toinoludeartifioial araenidca and antimonidee of nickel and cobalt 
produced a.a intermediate or by-produot4!1 in smelting opera.tiona. Another minor fault may 
perhaps be found with the definitiona of mineral• which &re rather unbalanced, undue 
prominence being given to eome of the very rare minerala to which very oomplcx form ule 
of doubtful value are aacribed, whereaa no fcrmule are given to 1ome of the commoner minerals 
aucb a& zircon. A brief mention of the uac or value of tho more Important mincrala would 
probably be welcomed by merch1mta and othen to whom parool1 of ore are frequently offered. 

The book bi admirably arranged fer ready reference, adequately cr068·indoxed, and printed. 
in a large clea.r type on good paper. Altogether it. i1 a. considerable advan~e on the earlier 
cditiom1. and should bo in the li brary of all thCISe concerned with the buying and soiling of 
chemical and anet.ullurgical productll.-A. R. Pow&LL. 

Chromium and itJ Congenen . By Reece H. Vallance a.nd Arthur A. Eldridge. 
(A Text-Book of Inorganic Chemistry. Edited by J. Newton Friend. 
Volumo VII. Part ill.) Demy Svo. Pp. xxvi + 380, with 6 figures in tho 
text. 1926. London: Charles Griffin & Co., Ltd. (IS..) 
In t.heso da.ya of int.enJlive reacareh anyone who undertakca tho publication of a book 

"dealing oompreheosivoly" with almoet any scientific queation ill faced with two difficulties. 
In the firat pla.oc, new data are appearing at aucb a rate that. even in the time which elapeet 
between the collection of matt.er for the book and it.A a.otual appe&rance in print new faota may 
be publiabed, which in certain direction.a make the information contained in the book out oI 
date and to that. extent ina.cour~tc. In the second place, the mua of data erllting ia ao great 
that, i.f an attempt i11 made to inolude it all in a. volume of re&M>nable ait.e, it i11 a tuk of wome 
magnitude to make the text. moderately ~ad.able. The latest addition to t.be well-lmown 
ecriea edited by Dr. Newton }~riend, which deala with the meta.le chromium, molybdenum, 
tungsten, and uranium, suffers to aome e.J:lent in both these rewpcot.8. Especially In regard lo 
the metallurgy of tho firet three clement.a, which are playing a prominent J>"rl in a tee I metallurgy 
and which proml&e to become even more important in the non-ferroua metal induatry, the in· 
formatioq contained ill 10 acanty and "unfrcah" that i t might well have bton omitted. On 
the other hand, the a.tLempt. to" deeoribe all the more important inorganic Mita" hu resulted 
In the rofeteoce t.oaeveral contiating of a bare mention of the fact that they have been prep&red, 
&nd one is inclined to wonder whether aome tabular arra.ngemcnt of the leaa important 811. lte 
of thoae included, with a r('fercnce to the location of ruuer informal.ion, would not have boon 
more satisfactory, leaving itpaoe for a. more complete diacu88ion of the other data deelt.with, 

Dctpite the above, perhaJ» unavoidable, defcota, thia volume form• a very uaeful addition 
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t o iLny t.cchnical library. It. co11tfl.in11 11. ma811 of information which is, 011 t.ho whole, vc.ry well 
tct nut. A very Jnrgo number of references is included which addt eo111ide rably to the Vt\lue 
n( lho publication, though one ia rather 11truck wi t.h the number of these which have da.tes prior 
to 1000 and the lcwneM of tboeo which ha\'C Appenretl aince, .say, IOJ7. Aa in the caec of ita 
predoot.'411on, the book is well printed and typogrnplLical e rrors a re rcmnrknbly fow. lt. is m08t 
certainly a. volume t.o which every mctfl.llurgist should hl\vc ready &OOOSB.-W. T. ORU'llTH.9. 

Dai Hafnium. By H. R oso. (Tagcsfra.gen a.us den gcbictcn der Na.turwisscn-
scha.ftcn und der Technik. Heft 86.) Dcmy Svo. Pp. 60, with 17 illustrations. 
192G. Bra.unschweig: }'rieclr. Vieweg und Sohn A.-G. (Po.per, R .M. 3.76.) 

J11st na the introduotion o[ ordinary aptlc tr08Copy by KirehhofJ and Bunse n wl\8 soon 
followed by the discovery of n number of new elements, so tho recently J.cvelopcd techniq ue 
of the product.ion of X -ray epoctrn. hu.s already r011ultl•d in th~ d iitoovery of ut lea.at four new 
e lemenLil-hafnium (ooltium ), masurium, rhenium, and illinium. Of theec, hafnium orceltiuru 
is the beat known. I LB di9Covery by Coster a.nd Hevesy wu announced in NrUwre in J anU&ry 
1923. Lit.cm tu re referring to th" metal ia aoattercd through current scientific reacaroh litera. 
lure . Tbo aprearnnce of the prl'8Cnt bookle t dc:aling with th~ aubject ill we.loomed. 

Sections of the work arc devoted lo the discovery of h11fnium, it.a geological dis t.ribution, 
chemistry and phyRiCll of the metal and it.ii compounda, and technical Bpplications of the 
<' lemcnL. We not-0 (p. ts) that the disooYery of the l.! lement. ill detinitoly ntlributod to Coeter 
t1.nd Hrvcay. Urbain o.nd 011u\Tillicr's claim to t he discovery is dismissed in a pnmgrnpb. 
'l'hoee familiar with the anbjrct will know that t.he quClltion of 1>riority of dilcovery is atill 
aub judict. Hafnium is not n. r are metal ; in the earth's eruat it occurs to about the same 
extent M nickel. A valuable tn.blo on p. 12 of the booklet givea t.he peroentage of hafnium 
oxide in various orea, princip-.lly zirconium orea. The nt.raction of t.be metal is doscribed. 
Revera! pound11 of hafnium have been produced, a.nd itA use for e lcotrio l&mp filamenta &nd aa 
the cathode in hot-cat.hode X-ray tubes is being deve loped . 

The book i11 carm.'8tly recommended to A. II dcairous of l>eooming fami liar in a. gt·noml we.y 
with the subjt.-ct. J .. it.era.ture referring to the metal ill MJhcdulcd for thoeo deairoua of morn 
d etailed informo.tion. An adequate index i.11 pro,'1d t.>d. ·'J'he book is of convenient size for 
tlrn pookot n.nd iti well priutcd.-J. S. 0. 'l'HOMA.8. 

Die Zerstiubungserscbeinungen bei Metallen uuter besonderer BerOck1lchti1ung 
der mechani1ch·thermischeo Zerstiubung uod der elektri1cheo Stossverdamp!ung. 
Von J oseph Fischer. (Fortschritte dcr Cbemjc, Physik und physikalisohon 
Chemie, hcrausgcgebcn von A. Euckcn, Band 19, Heft l.) Roy. Svo. Pp. 70, 
with 14 figures in the text. 19"27. .Berlin: Gcbrildcr Bomtraeger. (M. 4.80.) 

'J'hi11 monogra1>h, which coMt itutca the fir11t part of the nineteenth volume of Proleeaor 
Euckcn'aexooUeutae.rica of worluion the progresa of chemilltry, phyaica, and phy11lcalohemiatry, 
den.ls with the atomization o.n<l volatilizo.tion of rnctah1 from electrically heated filament.a and 
t he ph<'nomcn 11. accompnnying thia prooesa. 'J'he opening llCCtion of the book, oonai.l!ting of 
8 pp .• dcllla with the genera l phenomena of atomi1.ation in high vac ua., in g!U!C8, ancb rui nitrogen, 
chlorine, he lium, hydrogen, under low preMure, n.nd in gaaea, 1tuch &A tho indift'eront ga.&H, 
under high prCMurc, aa in the case of gas-ti lled lampe. 'J'hellCOOnd 1K."lltio11, conei.!!ting of 54 pp .• 
dcnl11 with spooinl point.& in connection with the n.tomi1.a.tion of motn.IJIJ. The investigations 
of Berliner and Oor:tz. are described and theiraignifiMnoo ia poink.'<l out. The practioal method.a 
by whid1 olcotrica\ atomization or vtlporizntion hns bcon oxa.mincd nrc given, including the 
ex:pcrimcntal r rollC\lurc of K ohlschiitter , Ow1thc1'8Clmltz, Kingdon and J..angmnir, t.hc General 
Electric Company, London, and many othcn. The em pirically found n.-gularitice depending 
on (a) the 11ize of the particlelf, (b) the current conditions, (c) powntial, (cl) temperature, and 
(11) the n1~turc of the metal, aro dctcriLcd and dillcusscd. 

'..l'ho Look i11 woll 1md clearly written, nnd givca n complete nccount of the position of oui 
knowlc1l~e of this eul>jeot. Jt. should be invaluable to thoec inll're.11tcd in the problema of 
lighting by mcana or meta.Ilic filament lwn).111.-J . 1<'. Su .. °'ou. 
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Engineering lletallmgy. A Text-Book for User1 of Metals. By Bradley Stoughton 
and Allison Butta. Med . Svo. Pp. xj + 441, with 152 illustrations. 1926. 
London: McGraw-Hill Publishing Co., Ltd. (20&. ) 

Ae pointed out in the Preface, tbo subject of metallurgy baa been approached from the 
9tandpoint of utility, with the purpose of giving tho reader or etudcnt an understanding of the 
rolat.iona of structures and propertiee. The book ie also to serve a.a a text-book whero only 
a short oOUl'KC in metallurgy is given, and is to supplement and not altogether replace locturca 
on engineering metallurgy. 

Th.ere is muoh to ho ea.id for a oonciac introduction to a acience which ia so oloecly allied 
with ot.hore, such aeenginecring and chemistry', and the authorH havogiven etudentain cogincer­
ing and workers in metallurgy a valuable book which will supply all their needs. For the 
student. in engineering, the authors, along with othcrin!ormation, havedcaltae fully as poeaiblc 
with metals and alloys, including their preparation, their physical and chernioal properties and 
adaptation to engineering purposes; while workers in metallurgy will find muob information 
which will form a valu11.blo be.ais for more advanced work. 

Tho authors have dealt also with the subject.a 0£ elootro-motallurgy; oorroeion and ita 
provontfon; fuels and combustion; slags, fluxce, Rnd rcfractories; and pyrometry. At the 
end of each chapter references Are given to periodical11 and text.books, but except for one or 
two cMCl!I no references are give11 to original papers, which, in the cue 0£ 11tudenta who wish to 
follow a more oxwndcd study, is pcrhape to be regretted. 

This book, however, Amply folfila t.llO purpose for which the authors intend it, and will 
bu of great value to all atudcnta needing nn introduction to the at.udy of metallurgy . 

- M. L. V. 0.AYI.P. 

Gmelins Bandbuch der anor1aoiacheo Chemie. Bearbeitet von R. J . Moyer. 
Achte AuHa.gc. Systom -Nummer 19 : Wiamut. Roy. 8vo. Pp. xxii + 229, 
with 11 figures . System-Nununer 20 : Lithium. Pp. xxiv + 254, with 
13 figures. 1027. Leipzigund Borlin: Verla.g Chemie G.m.b.H. (Subscription 
prices, M. 26 n..nd M. 28.50; single prices, ?ii. 33 a.nd ?tI. 37.60 respectively.) 

'fho prcacn t volumes conatituta two further part.a of the eighth edition of Grnelin'e hand-
book of inorganic ohomiatry. The meta.la lit.bi um and bi.emuth arc dealt with, in their respective 
vo1wnCfl, in &mOfltt.horough andaystematicmanner, all the litemture up to J uly 1926 haring 
bcon taken into n.ecount. The elomcnUI &nd their compounds are dealt.with from many point.a 
of view which arc of interCBt to the chemist., Md in consequence both volumca. contain an 
exceodingly large amount of useful data, both chemical and J>hyaico-chemie&I. A full &ccount 
of the dotootion and quantitative determination of t.hc elemcnta is given . In the volume 
don.ling with bismuth & number of pages is devoted to an accoun t ol the preparation and 
properties of the biKmuth.antimony aUoya. 'l'bo radioa.ctive isotopee of bismuth are oon­
sidcrod in considerable detail. A uec!uJ fco.t.urc, not often found in works on inorganic 
chemistry, is the description of the salt.'! of the meta.la with the com moner organic acid.a, and 
compounds of the anlt.s with organic subst.ancce. Both volumes are replete with reference& to 
the original literature. 

The work of compilation ha.a been carried out in a moat thorough, oocurato, and painalaking 
manner, ao that the volumce furniah a very complete and valuable account of the chemist-ry 
of the elements Lia.muth and lithium . The arrangement. oft.ho subjoot.-mat.ter iii plea.a.ing, and 
it present.a the data iu a moet a.ccessible form . 'l'ho paper o.nd printing of the volume arc good 
and miaprint.s arc rarc.-J. }'. SPENCER. 

Handbuch der autogenen lletallbearbeitung unter BerO.okliohtlgung der elelr:triachen 
Schweissung. Von 'fhoo Kautny. Dritte vOllig neube&rboitete und weeontlich 
erweitcrto AuAagc. Domy Svo. Pp. xii + 825, with 838 figures in the text. 
l !t27. Hall-a.-S. ' Carl Marhold. (Paper, R.M. 19; bound, R.M. 22.) 
'l.'o all who have studied continental methods of welding, particula.rlyautogenoua welding, 

"be author is kn own a.a a. prolific writer on the subject and the i.napiring force behind at leut 
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two journal• devoted to the art. H.e is thus qualified, not only bcciauao of bU own work, but 
aleo u a re1ult of his Intimate knowledge of the work of others, to eummariu hi.a concluaionJJ 
in a work ol this kind. In the first main soot.ion the principal metal• arc conl!idered in 
1mcoeiil8ion. The di&euuion embracee pbyaical and chemical proport.iee, in8ucnoc of heat­
troa.tmcnt, efft."(ltfl of Impurities, and the general relationship of theeo faoton to the welding 
of the commoner metala and their a.Hoya. In the eecond chapter the different pl'OOCMOB for 
joining metallic pnrtA are considered, while in the third the manufacture and etoragc of the 
gucs mcd are dealt with. Autogcnoua welding, including the uso of bcnzol and ooaJ.gu u 
well as twct.ylcnc, ia fully diaouseed in all ite a.epecta in the ne.s:t 900tlon. The various typce of 
bumeni fo r both welding and cutting, and the Eropcr adaptation or each to a particular olaaa 
or work, occupy over one liundrcd pagea of tbo text, while tho la.t two hundred pagea aro 
tlurotod to tho tcohniquo of welding. 1'he whole eubjoot is th11a covered very completely, 
and though tho author's idell9 may not entirely coincide with thoeo of 11omo of hie rctLdcr11, 
he must bo given tho credit for writing an extremely uaefu1 and informative book. Per· 
hnps the only scrioue defect. i.& the lack of clarity in eomo of the pbotomiorographa and 
i11111Mations which, aft.or all, is probably due to bad printing rather than bad authorship. 

-W. A. C. N1:w1iu.Y. 

High Vacua. By 0. ,V. C. Ka.yo. Demy 8vo. Pp. xii+ 175, with 91 illustra­
t.ions. 1927. London: Longma.ns, Green & Co .• Lt.d. (lOs. 6d. net.) 
Thi.a book ia baaod upon threo Cantor lectore1 delivered by the writer at the R oyal Society 

of Arla in 1026. The aut.hor'11 at.a.tua u auperintendent of the l 'hyaica Department of the 
National Phyaical Laboratory enaures that the aubjoct,.matter of the lcctur~ ia authoritative, 
u r to da.tc, aocl correct. Tho technique of the production of high vacua bAS made tremendous 
at. rides in recent years, and has played a leading part In the tteent development of atomio 
theory und certain indUBtrial prooeeece. To anyone dNiroue of luiowing what. dc-gree of 
vacuum is now obtainu.blo and how it may be att.ained this book is rooommonded . Chaptcn 
11re de'f'utcd to the bietorioal development of v&euum pumps, electric diacbargce in vacuum 
tubes, high va.ouum toohnique, joint.a, backing n.nd high.speed pumpe, absorption method.a of 
exhauetion, high va.ouum gn.uges, and pump speed.a. All are well treated. Probably the 
section that will appoa.1 moat generally to metaUurgillta ill Chapter V. devoted to methods of 
joining m11.t.eri11!11. Hore arc dcacribed the latett devolopmen ta in the art of joining glaea to 
platinum and platinized metal, copper, tungaten, nickel, and chrome iron, likewise joining silica 
to metnla nnd glMs. \\>"rung, metal to met.al joint.a, cement and rubber joints, are likcwieo 
ditctl88ed. Mercury ia the liquid most. commonly uacd in high vacuum pumpa oft.ho diifwrion 
or condensation types. Experimenta arc being made with other met.ale-e.g. oa.dmium-na 
the pumping fluid. 

Tho book is well got up, ia well printed on good paper ; the illuat.rationa aro oloar and well 
drawn; an adaquato index is provided, and tho price of the book la very reaaonable. 

-J. S. G. TUOIUS, 

L'Organitation Scientiflque dn Travail (" Scientific Organization of 'Vork "). Pa.r 
Georges Bricard. Pp. 210 , with 34 figures in the t.ext. 1927. Paris: Libraire 
Armand Colin. (RcliC, fr . 10.25; broch~. fr. 9.) 

'l'hi1 is primarily a book for large cmploycre of labour and tJ1cir depart.mental chiela, but. 
the hc1ula of small concema and moat intelligent employees with any am bition at all will find 
in it. much food for thought, and will probably derive eonaiden.ble beoc6t from ita perusal u 
well aa many hint.a and idea11 whioh, adapted to their own partioula.r oaee, will rotult. in improved 
efficiency and greater economy in the coat.of manufacture. Taylor'• aystem o{ worka organU .... 
tion bAS beon adopted for many years by some of the la.rgett engineering firms io the Uni~ 
St.a.tea, and ha.a also formed the buaia of acveral other method.a 0£ organization; the author hu 
studied the aystem and ita modificalions, ae well as rival aystem• in America and in France, 
u.nd the book under review is the result. I t contains an admirable ezpoal of the prinoiplea of 
the Taylor met.bod, nn example in detail of it.8 application to a large American work.I, with 
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rcprodnotiona of the various work.e-abeeta, requiilition form8, &c. The various met.bodA of 
payment for la.bour are diecueeed very fully and compared with one another. Finally, an 
historical 1uryoy of the growth of the syatcm in America and France is g!,•cn, together with 
a review of its advant.agea and disad\•&ntagce. 

The book ia well printed in a. clcn.r type, and the euhject·m:i.tter is arranged syeWmatic11.lly 
in a aeries of numbered aectiona ill every chapter. It. appean to be free from any eerioua 
misprint.6, but like a great number of French books it auft'crs from tho la.ck of an index. J t 
oo.n ho thoroughly recommended to all atudenta of work1 organization.-A. R. PoW%LL. 

Le Voile d'Iaia. Num~ro special conaacr6 i. l'AJcbimie (1926, 81, 669-779). Paris : 
Librairc Genera.le des Soiencee Occult.ee. 

Some conBidcrable discUMion baa taken place during recent years , principally in Cennan 
BCientific periodicals , &8 to th O po6SibiJity Of obtainiJ1g gold by the cJcctricaJ treatment Of 
mercury. On the one hand we bavc Mietbe and StD.lllmreich 8.88erting that they have obtained 
minute traoes of gold by subjecting mercury to high.voltage disohargce over a lengthy period, 
and on the other hand there is I>rofeaaor Haber maintaining that the gold waa in the apparatus 
in the form of an impurity in the constituent parte . Nagaoka, in Japan, claime to have con· 
firmed the roe:ult. of Miethe a.nd Stnmmr<'ich, but Dubme and Lotz uphold Haber' a explanation ; 
there the matter rcets for the present. Jn the volume under review we have a. number of 
}~rench chemist.a supporting one or other of these views , and generally diacu88ing the question 
as to the feMibility or othcrwi110 of making gold by tranamo.tat.ion. Naturally tbia dieoUAion 
revivce interest in tbo Work of the l\lchemiat.a, and tlm special number of a Journal, which 
appears normally to be d evoted to the occult sciences, attempts to show Lhe relation and the 
differences between modem thcorica of transmutation balled on rA.dioaotivc phenomena and 
the beliefs of thoee who spent their livee aeanibing for the philoeopher 'a atone. The editorial 
article admirably illustrat('s th ese relations and differences in a. truly witty French manner. 
In Franco, apparently, a lchemy is not yet dea.d, for th<'ro still exist.a a French AlchemicA.I 
Society in Douai, the Proaldent of which, ono M. Jollivet Castclot, givoa us full details of an 
·easy method of making gold from eilver; ono s imply melt8 the s ilver with natural aulphidea 
of arsenic or antimony and pa.rte the prOduot in nitric a-0id to obtain a residue of gold I Wo 
have not yot heard of a large-scale plant working on this proocas ! Jn an article on the con· 
quest of ancient scieneea we have another optimistic discourse on the po88ibilitiee, in the near 
future (!), of a general transmutation of one metal into another or aeveral othere. A much more 
rational view of the problem is taken by A. L61bvo in an article on tranamutat.ion from the 
ecientific point o[ view. .Here we have a aucoinct description of the modern conception of tho 
atom and of the interrelation11 of tho at.ems, and & brief di8Cussion of the relation between 
radioa.ctivo changes and transm utation as com monly interpreted . The five articlea following 
deal solely with various aapeete of tho old" science" of alchemy. The illustration.a are weird, 
and the explanations of their s ignificance (given a.a an appendix) are, to say the lea.at, quaint! 

-A. R. PoWJ:LL. 

Xacnetism and Atomic Structuze. By Edmund C. Stoner. Demy8vo. Pp. viii+ 
371, with 56 figures. 1926. London: Methuen & Co., Ltd . (188. net. ) 

In this book an account ia given of magnetic phenomena 11.nd of the attempt.a made to inter· 
prot them in tcrm.11 of the q uantum theory-work which is thodght to be of moet im portanoo 
and la.ating value being given prominence. Socb a book hu long been called for, and the 
author is a.a qualified aa anyone to attempt the difficult task of presenting a& intelligible a picture 
u poeaible of the preaent position of magnetic theory. The quantum theory and other modem 
development.a have landed ato.mio physics in a bog. The way outia by nomeana clear. Thus, 
in illustration of the pOllition, it may be remarked that op t ill quite recently it waa conaldettd. 
that mOBt of the d ifficulties inherent in Bohr' s periodic cla11&i fi ca.tion of the elcmenta were 
removed by Dr. Stoner's amendment of that ole111ifieation. Now some contend that thil 
amendment does nothing to clarify tho aitoation. We a.re back in the bog. To a.ttempt to 
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write a hook on rnagnotiam and atomic structu re un der those condiLiom1 requires courage, to 
say tlw least. Dr. Stoner haA done more than one could retu1onably expect, afid author and 
publitihcr nro to be congrntula.tcd on the result. ChRpters of the work arc devoted inltt' ali4 
to the earlier thcorie& or magnetism and its interpretation a.a an atomic phen omenon, the 
qaan!.um theory, the gyromagnetic effect, the magnetic dcTI.ation of &tomic rays, the Zeeman 
and other magneto-optical effects, diamagnetiem, and magnetism and chemistry. The 
prcsC'ntation i.9 almost entirely mathematical, and very coneidcrablo demands arc made upon 
the mathcm11.tical knowledge of the reader. The traditional "ii.rat four book11 of Euclid and 
algcbm to quadratics" won' t help one at a ll in digesting the work. 'l'he atandRrd of attain· 
mcnt ll (.'()Cll80.ry is that of a good honours dcgrt>e in applied mathematics or phyaics. Moet 
rcaderM thu11 equ ipped will profit much from reading the work. Each chapter conclndca with 
a orhkuJ s umm1~ry of thc mQllt important hooks and pnpora dealing with tho subjects treated. 
An Appendix brings the work up to dato ( 19'26), so far llK references aro concerned. Adequate 
name and su bject indexes arc provided; the book is well got up, is well pri nted, and is 
published at a rensonablo prioo.--J. S. G. THOM.AS. 

Materials of Construction : Their Manufacture and Propertiet. By Adolbcrt P. 
Milla. 'l'hird odition ,cditcd by Harrison W . Hayward. Med.Svo . Pp. xxiii + 
419, with 165 illustro.tiona. 1926. New York : J ohn Wiley & Sons, Inc. ; 
I~ondon : Chapman and H all, Ltd. (20s. net.) 

That. a. third edition of this book has Leen called for in eleven years pro,•ce that it& ut ility 
has liccn established; but. it suffers from the general dcfoot, one auppoAC8, of all so-called 
elementary works, that t·ho d il'id ing line between simple and e.dvanocd material is quite 
arbitrary. Thus there is lL tendency for the book to appear atrcased in part.foulttr port ions 
accol'ding to the viewpoint of the rcadl'r. The info rmation given in any particu lar section is 
in reality limito<l, but a genuine endeavour seems Lo have been made to cover the principal 
fc&turcs of the more commonly u~ matcri11.ls of construction . The author has gathered hie 
di&eussions into six acction.l:l, but t.hcy may be conven iently, and moro11imply. clas11ifled in four: 
(l) Cementing mntc.rials, concrete, stone, bricks and clay products; (2) timber; (3) metals, 
non.ferrous and ferrous ; (4) mcchanie11.I fabrics, including wir<Hopct1. Jn this l'd ition the 
portion devoted to all oy steels ha.a been revised and considerably extended. A 11pecilll point 
has l'l\.>en made throughout of llvoiding the inclusion of data tabulations whenever the latter 
coul d be prcacntcd grnphioally by curves and diagroms. It is to be deplored thn.t this same 
geneml principle has not been observed in giving a larger number of illustratio11 11 appropriate 
t.o tho text, which would have focua1:1ed on the studcnt8' mind11 the p}'ocesllt.'8 there described. 
Tho spaco devoted to non.ferrous metals and alloys is extremely meagro--aomo fifty po.gee 
- in which the ores and ex traction of the principal mct.al11, their a lloys, and 11ome of the 
fandanH.mta la of phyaical metallurgy, arc descri bed. Every oonatructionu.I engineer muet 
conaide>r this but the bare minimum. 'J'he references to books and pc-riodicl\IB from which 
data and infomiation have been d rawn for this work include only one item which i11 not. 
Amt'rican. Jt ia to bo regretted that such rcfercnce11, to which the ambit iou11 atudent. and 
prn.ctitioner will naturally tum for more extens ive information, contain no hint. of the vaat. 
amount of work done elsowhcre in the world .-W. A. C. NEWMAN. 

111'.etallniederschl i ge und lletallfirlungen. Prakti.scbe Anleitung !Ur Galvaniseure 
und Metallfirber der Schmnckwaren und somtiger Metall verarbeitenden 
lndustrien {"Deposi tion and Colouring of l\fotals. Pra.otical Introduction to 
El~troplating a.nd Colouring 'M eto.ls for the Jewellery n.nd Other Industries 

. Engaged in Working i\tetals "). Von F. Michel. Post Svo. Pp. viii + 179, 
with 13 figur<"?a in the text. 1927. Berlin: Julius Springer . {R.M. 6.00.) 

l 1 fsnh auser'a elaSHical work on elcctropla.ting and colouring meta.la covers sueh an 
immcneo a.mount of ground a.nd goes ao thoroughly into the theory of tho aubjcot that it is 
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muoh too advanced for study by the beginner or owner of a 11mAll c lootroplaUng phmt. Such 
people will therefore welcomo tho book under review which, although published at• reuonably 
low price, providre an Admi"'ble introduction to a complex 1ubject. Only euffioicnt of the 
elementary thoorctioal prineiplea underlying the aubjeet M will enable the reader to operato 
in an intelligent mallller the prooeeaee aub&cquently deeoribed arc diaca&Aed in the aimplcet 
language, and every technical term is clearly uplnined. 'l'ho preliminary treatment to which 
the met.al must. bo aubjootcd before immcnion in the plating bath and the ael.-up of the 
apparatus are diaouaeed in d ot.ail, then follow inst.ruotiona for plating with copper, braae, 
silver, gold, n ickel, cobalt, platinum, palladium, z.ino, tin, iron, lead, and &ovcral of lhe 1081 
irn1>0rtant meta.la. Considering the great. advauoea that have been made in reoent yeara in 
chromium plo.ting, cepccially in Oerrnany, it ia rather rcmukable that no rcforenoo ie made to 
it in tho book. However, the artiolce on t.ho other mct~Ue &re very well writ.Len, and tho 
proocdurc1 &J>plicablc to ea.oh particular oaao are minutely dcecribcd, ao that even the verieet 
amateur could hardly go wrong. The care of the bath ie an important point for 1uocesaful 
roeult8 in electroplating and i1 dealt with very thoroughly, aa aleo are po111ible oauaea of failure 
lo obtain good eoa.tinge. 

The book ie printed in " olcl\l' type on excellent paper, and the 1ubjcot-matt.er i.a well 
11.rnnged und er euitable headinge, which arc tabulated in a table of content.I at the beginning 
of the book in the order in which they occur in the ted; thie arrangement, however, h&rdly 
compem1at.cs for the Jack 0£ 1m index. An Engliab edition of thia handy little volum e would 
no doubt h!'ve a rco.dy eale.-A. R. POWELL. 

Jletallograpbic Re1earche1. Bued on a Coune of Lectures Delinred in the United 
StatH in 1925. By Carl Benedick&. Med. Svo. Pp. xi + 307, with 153 
illustrat ions. 1926. London: .McGra.w-Hill P ublishing Co ., Ltd. (208. net.) 

" Having been invited by t.ho American Institute of Mining and Metallurgical Engineers 
in Now York to deliver t.he lut bi.annual lecture of the Divillion of Met.all, the author alao 
prepared other looturCfl on related 11ubjccta which had recently been inveat.igated at the 
Metallogra6ek11. Jn11titutd at.Stockholm" (Profaoo). 'J'he 11ubjccta treated a.re: (I .) the kinctio 
conetitution of eolid matter, (11.) homogeneous t.hermoclootrio and olootrothcrmal e.lfccta, 
(Ill.) bardncsa and hardening, (IV.) rnetoorio iron and InVllt', (V.) high·powcr mioroACopy, 
(VJ. ) microchemical etching, (Vil.) on the first di&coveror of the critical point Ac jn stool, 
(VUI.) thermal curves, (lX.) 1poci60 gravity of molten iron, (X.) a rational ingot acct.ion for 
hard. rolled mat.-Orial, (X.1.) imd t.hc action of hot wall. A11 the author point. out in hi1 
Preface, Chaplen I. , ll[. , lV., V. , VU., and X . contain con11ider11.ble ma.tter which baa not 
bcc.n prcviollflily publillhed. or published only in part. in Swed.lab, &nd ahould oonaequently bo 
regarded aa original papers. 

The treatment of every eingle problem i11 very lucid and 1mggcetivc, tlnl8 opening a wido 
fie ld for further rc:8Qarch. Perhapa the moatintcre11tingaectlon to the memben of the lruititul-e 
will bo the one on the action of bot.. wall, deecribcd by the author M " a fa.et.or of fund&menta.J 
inBuenoc on the rapid corrosion of water tubce and related to t·ho segregation in hot metala." 
A.a a ooruideroblo number of papers have been read lately before this foat.itute both on the 
1ubjoot of oorn>Hion und of inverec ecgrega.tion, 11. "aynt-hotic" treatment. of the90 queetion1 
by Dr. Jknedicka may provo of oonaiderablc intemJt both to tho manufacturer and to the 
engineer. Th080 intorcatcd in rolling will appreciate the aut.hor' e treatment. of the problem 
of a rationa.I ingot 1100tion for hard.rolled mate.rial bnscd on b.ie experiment.a on iron.chromium 
eteele. 

Section IV. dC11.ls with the author'• aynthcei11 of meteoric iron and theconatitut.ion of Invar. 
I n both CMC8 a duplex structure haa been eatabliahed, and in the cue of lnvar moet beautiful 
experiment.I! on it-a thermal e.s:paneibility performed. Tbc11e latter give a baaia for an cxplana.· 
tion of tho inftucnoo of he11.t.-treatment. on the o.1:pan1ion of lnvar. 

Every motallographer will enjoy reading the aootion on high-power miol'08oopy (V.), on 
ihermo.I ourvca (VIII.), and on hardening (Ill. ), a8 well aa tbo introductory ehapt.er on the 
kinetic constitution of aol id matter. T hose intcrceted in tho biltory of acience wilJ ~rather 



. 77B Book Reviews 

aurpriacd to learn that. tho critical point Ac in at.eela (the point." a" or Tachemo!J) h&d been 
obtcned and de.cribed aa early aa 1777 by J . li'. Angcntcio, a Swedish ironmuk>r and a 
de50end&ntof ndiBtinguiahcdlinc ofme~n.llurgiats. A11 fa r back ae 1637 n. Roglum Laboratorinm 
(,'hcmJoum \\·tu1 iMtitutcd in Stockholm alongside a Hoard of Mines (Bagkolltgium), and the 
ln.bora.l-Ory'a ir11t.ructiou wu: '"fo in vestigate into the nature of the mctala in order to know 
how farit is pouiblo to improve t.hom." D r. Bonedicks ia of opinion that the 6ourlahing state 
of Swedish metallurgy in the eightccnt.h ocntury marked by the diaoovcry of ailicon, manganese, 
nickel, cobalt, and other metals , might. be connf'Ct.od with tho foundation of a State Chemical 
Laboratory in the Beventccnth century; it ia very likely t.hn.t the same high level of acicntifio 
rcecaroh wu rcaponHiblo also for tho intelligent int.t-rcst. in t he problem o{ hardening, which 
cvuntually led Angen1tein tot.ho dieooYcry or the deta lC800noe point.. 

Erery 1ootlon of the book ia Buppliod with u. summnry an t! a. hib! iography, and it has been 
Bo o.rra11god WI to preeent a coherent whole, The volumu is admlr11.bly illustra.tod and b1md. 
aomoly produocd. It. ia to be hoped that, like Dr. Bonodiuka' other works, it. wiU ovunt.ua lly 
fi nd itfl w11y to ovory motall ogro.phcr'1111hclf.-N. 'J'. ll•:LA 11r.w. 

lllletallogr&phie. Hora.usgcgcbon Yon , V. Guertlor. Zwoitor Ila.ad: Die Eigen-
1chaften der llletalle und lhrer Legieruugen. Zwoitor '!'oi l : Pby1ikalisohe 
lrletallkunde. Fi.infter Abschnitt : Du Volumen. Zwcito Lieforung : Die 
thermisobe Au1debnung. Von A. Schulzo. Sup. Roy. 8vo. Pp. xv + 82-336, 
with 108 i llust rations. 1926. Borlin : Vorla.g von GobrUdcr Borntraeger. 
(M. 18.80.) 

'l'he thermal c.xpanaibilit.y of metals and their alloyti baa rooc.ived much lcaa oooaideration 
thau moat. or the other methods of met.allographio analysifl Alld, up t.o quite reocntly, has been 
littl r· tUICtl 1\1 a. method of invC!ltiga.ti.ng the constitution of alloys; it. ha.11, however, a g:rca.t 
praotica.I importanoo, u, for instance, in o.eroplane tcclm ice, whero it ia often required to know 
tho uocffi cicnt of c1:1mmion of light o.lloya ; anot.her 11.pplication of this method i9 the atody of 
duplo.~ 11.lloys na brae1ct1 , oaet irons, 11.nd hypcr-cuteotoid steela, 

Dr. Schulxo'a work now pub!i.!thed deals with the.e and many other 11.1pocts of the quest ion . 
An account. of general rl"Searoh iagivcn in an introductory chapter and, fu r ther, under the namo 
of uvcry metal is givon 11. 11u mm a.ry of investigations mu.do. An interesting rcforcnoo ill given 
to the work of Wiebe (1878) on the Lherma.l oxpanaion in relation t.o the pcriod.io ayatom, and 
in Chapte r I ll. the therm.a.I e1:pa.nsion of oryatala is oonaidcred, with apocial reference to the 
work of Oriinoi9CU and Ooona, l'art IL dca!a wiLh various alloys, o.nd a. apocha.l chapter is 
dc\•ot.cd to Invar, where the latest n·aearchcs of Bonedick1 and Sederholm aro considered 
lllon,,;alde oorlicr OXf>erimcnta of Charpy and Oronf't . Much intercating material will be 
found in t:hapten1 XUI. and XlY. on the thermal w:panalon of amt1.lga1111 a..nd moll.en metnls. 

'£he book is written in a. clear nud conciac manner, is up to dato and, like the other par ts 
of Dr. Gucrtler'a "Mctallographic," of which it forme & aootion, ia very well produocd; tho 
diagrAms uroclenr, and it ia pro,;dcd with a. good indllX: by oon1ulting t.ho lo.ttcr any de!irod 
metallic 11yslem can be M.aily found . [n thie teepee&. tho only critici11m to be offered ill the 
nbecnco of~ bibUogr11.phy or of a. li8t. <.o[ relcroncce on the lines of auoh toxt-books as Mollor'a 
troatiac. 

Dr.Schul:r.o'a work forms the only full treatise on the aubjoct 1H•o.il11blonow. It bringabomo 
to tho mel.i\llograpber o.nd to the practical engineer tho groA t p<lf!SibilitiC'll of the method of 
thorinlll cxpo.naiLility, a.nd will be welcomed by both.-N. T. B•:u. u;;w. 

1116tallurgiea du Plomb, du Nickel et du Cobalt et des Alllages de CH JHtaux. Par 
M. E'ourmoot. ot LOOn Guillet. Med. 8vo. (Grandes EnoyclopCdies Ind ustrielles, 
publi6 sous la direction de L . Guillet .) Pp. 402, with 288 illustrations. 1926. 
Paris : J .. B. llailliero et F ils. (70 francs + 40% ma.jorn.tion.) 
Thia book forms ono of a. aeriea of mining a.nd metallurgical text.book.a which in tum ia par t 

of a lo. rgcr 11crics dealing with ind ustrial procesM.·a. Over two-thlrde of tho volumo is taken up 
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with th<' metallurb'Y of lead nnd, apnrt from two abort chapteni oo the propcrtie. of the mttal, 
ita compounds and it.II alloy11, the 330 pagce which form this portion are dovoted to dctcript.ion1 
of the extraction of lcM from it.a orct and tbo desilverization of the product. A comparatively 
dot.ailed description of the prooessea is givan, but it is doubtful whether thi.a will be of much 
intercftt to English readers, owing to the existence of admittedly more exbauative treatises on 
tho 1ubjoot in .Eng!Llh, not.ably that of Rofman . 

In tho soot.ion on nickel and cobalt aomo of the de~illl of the extraction of nickel from the 
Now Cn.lodoni1m orOfl are an addition to the literature on thil 1ubjeot. The dMOript.lona of 
the two prinoip11.l proooasos for the ertraotion of the metal from tbo C.Oadian oree, however, 
ahow thnt l.he authors are hardly aufait with the moro rooont dovelopmcntl which have taken 
place in Lhis aphero. The Hcport of the Ontario Nickel Commluion (publieh~ in 1917) haa 
lioon dr11wn upon to a oonsidcro.bfo e:rtent for information , and the fa.ota and the 1t.atiatioa, 
of which l\ largo numhor llro given, relate principally to the poeitinn uh atood. before about 
1919 or J~O. 

The ohaptcn de a.ling with the a.Hoya oft.ho meta.la coo.slat moetly of the equiUbrium diagrams 
of the various a lloy ayatems . Several of the diagram.a given are not up t.o date-for e:rample, 
there ia no mention of a.i ron in the nickel.iron diagram. It ie aiao eoofualng that when diagram a 
are repeated (in one caae the same one appears throo timoa) the relative aoaloa of the ordinates 
are not. the 1Ame in each cua, while the diagram ia often rcveraed end to end. In aome 
iust&noee, t.oo, the tomperaturoa given for lines in the diagram &re not e::ra.otly tbo same 
on repetition, while in one or two caaeti lines appearing in a figure are mlaaing entirely 
on it.a roitu1crtio11.-W. T. G 1U:H!TH8. 

Mol1bdin. Eine Monographie mit einem Anbang, enthaltend die Hauptan1PrD.che 
der wichtigsten in· und amlindi.scben Patente sur Gewtnnanc dn Mol1bdin1. 
Von Ernst Pokorny (Monographien Uber ehomiaoh-tcohniaohe Fa.brike.tions· 
Mothoden, Ba.nd XJ ... ). Mod. Svo. Pp. viii+ 200, with 62 figures in 
the text. 1927. Uallc (Salle) ' Wilhelm Knapp. (Och. R.M. 23.80; geb· 
R.M. 25.70.) 

l'hia very ootnprchcnsivo monograph baa been compiled by the author after many years 
of praoLic~l cx 1>ericnco in Lho manu facture of molybdenum. Rather moro than one-third 
of thu book is d evoted to dotaila of tbo various methods of produotion which may be used. 
Thirty pl'goe ouly aro devoted to molybdenum alloy11, whioh pcrmite only of a brief aLatement 
in regard to tbo method of preparation of e&eh of the known alloya . Thia oondenMtion i• 
deliberate, a.a tho author st-atoa in hia preface, sinoe the ground baa already been eoYered by 
other a.uLhore. Wo think it ia an unfortun&te arrangement, and that either the •ootion abould 
have been omitt.od. or, better 1LiU, treated more fully. The ne::rt 60 pagea cover the uaea of 
molybdmium und ite compounds in the art., the chief of which are the uae of tho met.al in the 
atoel indus try, or unalloyed in the electric l&111p industry; and the uae of it.e compounds in 
chemical technology. The lu.at 76 pagos of the book are of very doubtful value. They are 
oooupiod. by st.atiaLical lrabln of the pricee of molybdenum and ite compounds, detail• of 
production over a number of yeara, and finally the chief olai.nts of all patent.a dealing with 
molybdenum. Whilst tbo laat may have aome value, it la not •ufficient.Jy complete to be o{ 
real uso whero patent questions are involved, and the atatiatics will be of little intereat in the 
eouno ofa fow yeu.r;i. lL is diJappointing to find ao large a portion of the book oooupled with 
this data . 

Tho fir11t part. of t.he book ia really good, and oovera the varioua met.bode of product.Jon 
aocur.:i.t.cly and in great. detail. References to the literature are numeroua throughout, although 
oooo.a iono.\ly a. rofcrenoo only ia givon without q uoting rcaulte obtainod . Thua on p . 23 the 
read er is referred to original papers for cert.a.in propertie1 of the metal, when t.be actual data 
could havo been given in n.lm09t the sumo apa.oC. Tho book ia clearly printed, and illuatrated 
v.ith lino diagru.ma. No photorniorograpba appear, whioh ia to be regret.Ledin a metallurgical 
treatise. i>rin t-Ors' orron are rather numerous, and aome thirty enata have been oorrooted 



780 B ook Reviews 

un t he IMt pago. 'l'ho rca.dC' r is not li kely t.o dittco,•or thi11 list, however, until he !ms n ·o.d 
m 01Jt of the book .-C. J . Sx1T1tF.LLS. 

1914-1924. Diz Ans d 'Eftorts 1cienti6que1, Jndustriels et Coloniaux. Soua la 
<lircct ion du J ca.n Gora.rd. 4to . I n two volumes. (Volurno JI.) Paria: 
Chimic et I nclustric, 49 rue des Ma.t hu rins. 

To t he metallurgist tru .. second volumt1 is not quitu so 11pccially interesting as its Jlrede. 
c<'ltBOr ; bu t in !l moregoncr~l senscit mustnppcal to ovcryono AA avoryoomprehcnsivc digest of 
vnrying fi elds of l<'renoh industrioJ life. I n the twovolumC11 together prootically ~very feature 
upon which thoprOE.perityof 1'"rance dcpend.11 ha.a been dcu.Jt wit.h in more or le88cxtcndcd form, 
with illustrations and d iagrams where 11.pproprin.tc. '!'hue o.m ong many ot her eubjccte of very 
\'&ricd interest in tho present volume arc the foll owing, which are typical o[ t he wido rungc 
covered - hydraulic and electrical power at(Ltions , tho !thine industriC8 , automobile indus try, 
lnmks nnd bnnking, medicinal and aromatic plant cultivation, rubber, gums and lacquers, &c. 
F or the 11Rko o[ grouping the v&rious sections together the m&ttcr is a.rrangcd under two main 
hco.da-(1) the ooonomio industr iC8 of Fra.noc, and (2) Prcnch colonia l oflort . To the cnginL'Cr 
and metl\llurgist the m08t instracth•l' po.rt will probably be that i.n which works are described. 
1'his is a. coMidcrable aootion and is rich in illust.rations . 

Such a survey u is conta.ined in this work, while having no direct appeal to any particular 
industry and dealing only with t.he salient fea.turer:i or tbo various branches of F rench commerc ial 
c·n~rprisc, haa yet n very dC"fi nite value. The JJC.rspootivc of the wh ole ie without doubt 
truer tho.n that which can be d erived from an intcmal view of a s ingle phase of that. whole. 
To thie end the summary of achievement during the !ass t ten year& is impre88ive, and is n. mntl<!r 
for eincero congrnt.ulation.- W. A. C. Nr:w•u.N. 

Popular Fallacies Explained and Corrected . By A. S. E. Ackormo.n n. T hi rd 
Edit ion , wit h o.n Introduct.io n by Sir R ichard Gregory. P p. xvi + !}84 . 1023. 
(1 2s. 6d. not.) 

Scientiflc Paradoxes and Problems and Their Solution3. By A. S. E. Ackermann, 
with &n Introduction by C. V. Boys. Pp. viii+ 131. 1925. London: Tho 
Old ' .Ycstminstcr Presa. (5.r. not .) 

~[r . Ackerma.nn bus in these t wo books set out to doe troy ma.ny of the most cherished bel iefs, 
traditions, &ad supcntitions tha.t are !!It.ill current, in spite of tbo advance of science, in some 
cirolOl!I, a.nd which have been and&till are, in many cues, the eubjoot of a.great. deal of argument. 
where ver two or more people arc go.thcrod together in a spiri t of friendly controversy. He 
h88 ma.do the eollootiug of fallaeiea the hobby of his lifetime, and here ho gi'"es us the bcnoUt 
of his f'f'SCarcboe . There arc very few people l!IO well informed that they will not find some­
thing in both t hOAe books to interest them, aomething they have nlwaye believed to be t rue, 
but which ia hero shown to be a fal!ooy, and something the t rue e.xplanation of which will 
really oomc ae a great surpr iso. 'l'hc book& cover e.11 the tt11pects of human knowlcdge- hietory , 
s:cagru phy, literature, muaio, medicine, law, 11.nd all branc:he-s of science. 'fho portion& <lea ling 
with 1mt urnl p!lenomcna, science, and engineering arc pnr t.iculnrly intcrCflting and well written, 
nnd the 11.uthor hae gone to 11ome cons iderable trou ble in obtain ing explan(Lt.ions or many 
phenomena from exper ts in thnt p11.r ticulo r subject . '!'he smaller book contnins explanution.e 
of scientific paradoxes and problem&, diacuaacd by the uuthor in a ec.rics of brondco.st taHcs, 
and coven & very wide range, varying from purely acicntifio subjects to drawing-room 
"catohee." 

We can thoroughly recommend both books to ovcryono who desirCR a li ttle rclr~xati on 

from purely soicntifie reading, for their peruaal affords nn imlight. into the mentnl a ttitude 
towarW science oft.he "man in the etroet"; they will also provide material for amusement 
at BOCin l gathering&, i..nd suggest mcsna for entrapping the dogmatio person who knows all 
t.here is to know about a cer tain enbjcct.-A. R. POWELL. 
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Potentiometric Titratlon1. A TbeoreUcaI and PracUc&l 'l'reatiH. By I. M. Kolthoff 
and N. H owell }Urman. Med. 8vo. Pp. xii+ 345, ·with 45 figuree . 1926. 
New York: John Wiley & Sons, Joe.; London: Chapman R.nd Hall, Ltd 
(22•. 6d. net.) 

80-oallcd "clectromet.ric" titrat.ion1 may be divided int.o two cl8.88C11: conduct.ometrio 
titration& and potcntlometrie titrationa . Dr. Kolthoff hu already written a book dealing with 
the former cltl88 (see this J. , 1926, 83, 610) which, unfortunately, hae not yf' t been tranalatcd 
into English . In the book under review he hu, in collaboration with a prominent American 
invt'.'illigo.tor in th e same field, dealt entirely with the potentiometric t.ype of titration in which 
the end-poin t is uccrta.ined by mca11uring the change in potentia.l of a 1tandard cl1..-otrode during 
the titration. 'l'ho first. 130 pag~ of the book contain an admirablo and luoid cxpoeition of 
the theoretical principles of })roolpitation, neutralization, oxidatio11, and reduction reootlone, 
which aro explained in grcatdotal l, together with conaidcrationa of the poeaible 1ourcc1 of error 
and of the general conditiona fo r carrying out pot.entioinctric titration.a. 'l'he accond part of 
the work dcmla with prnctical appJlcatio1111, and is prefaced by chapter11 in which tho arrange· 
ment of tho nOOC89ary a pparat.ua a.nd the meana 0£ detecting the end-point are di11Cuaaed. 
Potentiometrie titrntlo11s aro more generally applicable to the determination of metal1 than 
o. rc eonduetomelric titrationt, 10 that thi1 book should prove to lie of contldurable intereat 
ui metallurgica l chenliata who wi1h to keep in touch with the la«.l8t advanctt in analytiual 
procedure u applied to their branch of the science. Unfortunately, the coet of the apparatu1 
rot"jUired is 11omewhat. high and, in the c...e of &0me mete.ta, no au16oiently accurate method baa 
yot ~n diacoveretl . Age.in, 10111e titrat.ioos oocupy too long a time coruparcd with the 
u1ual tilrationt u1ing indicators, or the addition of relatively e.xpeneive reagent.I, 1uch aa 
alcohol, may be oocouary to aocurc a well-marked end-point. No dou!Jt th08e drawba.cka 
to the moro oxtcndcd use of potent.iometrie titrationa in commercial work will aome day be 
removed, but their removal wlll require a great d eal of careful and pailllt&k.ing ro&Carch. 
To th08e detiiring an even mor~ intimate acquaintance with the eubjcct than can be obtained 
hy a perusal of this book, thu n umerous references given a.a footnotcll a.ud the complete 
Libliograpby at the end of the book will prove invaluable. Another uacful feature i1 the aerie• 
of Labfos showing the n ormal pot.cn lials of some electrode reaction.a, the ditaociation conat.&nta: 
of Rome acids and hWJClf, and tl1e solubility products of aome 11altt. 

'l'ho hook is well written, and the printing and binding are of a high 1t1U1dArd of e:r.cellence, 
whilst tiw few misprints noticed arc of a minor character and in no way dctrao t from t he value 
of the work .-A. H.. Powitu.. 

Tables of Phy~cal and Chemical Con.atauts and Some Jlathematical Functiont. By 
G. W. C. K•y• and T. H. Laby. Med . Svo. }'ilt b edition. l ' p. 161. 1926. 
London : Longrna.ns, Green & Co., Ltd. (148. net.) 

The first edition of Kaye and 1.aby'a well-known Ta.blce wu publilhed in 1911, and the 
appearance of suoooesive editions has merely served to confirm ita pre-eminence amongst. 
books of constants, of a convenic11taii.e foreMy rcferc-noo. There are numerouacomprehetlflive 
and cuml.Jrous volumes Availal.Jlo-Landolt-Bom11k-in, Rccueil de. Con•tantea Pbyaique. , 
lutentational Critical 'fablClf-to name but three. These work.!J look improuive on the ahelf. 
" Kaye and LafJy" i1 the tort of book one likciJ to have at one' a elbow. Looking up the valu~ 
of a phyaica l oonatant in it ia an easy matt.er. Very rarely have we failt:d in our que¥t. 'l'he 
general content~ of thu volurue are well known. In the present.edition new mat.t.er on Uolopca 
has OOen includt--d, and the table relating to the mechanical equivalent of beat rcriatd. The 
hook can be heartily recommended t.o any who have occWJion to ut10 dal.a of a general ohar­
act.<:r. 'l'he 11ize of the book precludClf it from containing d ata on very apcollll 1ubjeota . Thua 
the mt:tallurgiata 11ccltl11g the valuee of the deU11ity of brau or phoephor·broDJ.c will 6nd hi• 
lll"t.'<111 supplied. Not•o the mctallurgi1t• inquiring about" Laut.al" or any of the more recent 
aJJoy11. Only the old familia r brau, bronze, at.eel, Duralumin, "German s ilver," Manganin, 
\\ c. , are tabulated . We note the omi.asion of all reference to the fact that. some Britiab ailver 



782 Book Reviews 

coina contain nickol, in the table on page 22. Dut. it would be too much to expeot the book 
t o be brought up to date in all re:ipoote. That would ho a whole-time Job for the ant.hen . 
We would aak them to e::itend the eectione devoted to alloy• in a future edition, which will 
appear in due oourae, and metallurgists then will want nothing better than Kaye and La.by. 

-J. S. G. Tnox....s. 

Technical Education : It1 Development and Aim1. lly C. T. Millis. Post Svo. 
Pp. vii+ 183. 1925. New York : Longma.us, Oreon & Co. ($2.25); London: 
Edw&rd Arnold & Co. (Price 6s. not.) 

'fhti 11-uthor , wh1,for 30 ycarewa.s Prinoip&.I or tholloronghPolytoohnio IMtitntc, 1.mdcavours 
in thia little book to give an hiatorical out.line oft.ho development of technic"l education in 
thla country from t ho formation of the Mocha.nice' Inatitutc11 in the cnrly pnrt of the Just 
century, and of the Science &nd Art Dep11.rtment in 1859 to the found11.tion of the modern 
'l'oohnioal [uatitutea a.nd Schools, and to disou8!1 their aime a.nd mothodtt of tco.ching with t1rn 
idea. of pointing out poeaible openinga for impro,·cment in their eyllabuace. The rcault is an 
uxtremely int.-0.reating book, which ehould provide material for atudy and food for thought 
for all who b&ve the welf&re of the younger generation at. hea.rt a.e well a.s those who have 
undertaken the aomewhat thankleaa task of preparing them for entry into trades i.n which 
n. 1ound tcehnical education ia the tint atepping-•t.cmo towards aucCC88 in theee dnya of 
Htronuoua competition. ln the last four chaptcn the author baa llhly defined the a.im and 
scope of the varioua types of da.y and evening 'fechnlcnl l nstitntell and Continuation Sc.hoola, 
the history of moet of which baa been ditcwaed in the oarlicr part of the book. Some etrcs11 
ia laid on the nocesaity on the part of &ny institute not to deviate too far from the programme 
mapped out for it on it.a foundation; to thi.e error of judgment i.a a.aoribed the loes to t.cehnical 
cduOAtion of the Finabury 'roohnical College, whioh wa.11 the 6rat Toohnioal Institute to be 
opened in England. 

AA an example of the field to bo covered by a. dn.y cootinuation 1chool prepo.ring student!! 
for entry into the aogineering and mot.'\l t.radee, the excellent ayllabus or the 3-year cour!IO at 
the Junior Tocbnical School of tha Borough Polytoolinic i1 quoted in full in an ap1>eodix. 

'fhe book oo.n be thoroughly rooommunded to all intcrosLcd in toohnlcal education, 1\8 well 
tU to employen in technica.1 trades, who might thereby ho poreuado<l to om ula.Le the example 
of va.rioua City of London Companies and Guilds in fou nding nuw sohools nr ondowing ex isting 
one.! The employer might also 00 encouraged to appreelate moro fuUy the value of I\ 

toobnlcally trainod staff in improving hia bWJit1CHt1 and the ti'o.dc of the uounti'y aa a whole. 
-A .. R. Pow&LL. 

The Bureau of Standards : it1 Hi1tory, ActiviUes, and Organir.ation. By Gusta.vus 
A. \Vobor. (Institute for Government Rc8earch. Service .Monographs o f the 
United States Government, No. 30.) Demy 8vo. Pp. xv+ 209. 1925. 
Ba.ltimoro, Md. : The Johns Hopkins Pre88. ( $2.00.) 

This ia one or a seriea of monograph! prepa.rc.-d. by the Institute for C1oYemment Research, 
U.S.A., to Rftord n. d~·t.ailcd d~ription of each of the lifty or moro diatinot ae.rvicee of the . 
Government. Briefly, all the monograpba, including the preeent one, am prcp1m .. -d n.cconling 
to a uniform pla.n : sootiorui are devoted to the hi.story of the establishment and development 
uf the 1te:rvice; ita specific aotivitiCfl and orga.niz.ations; ita plant, Jaws, and regulatioMgovern. 
ing it.II oporatlona; It.a finance, and a. bibliography bearing on it.a service a.nd operation. The 
atatutory oristence oft.be Burca.u ofStandarda, Waahington, dates from March 3, 1001. Here 
it..11 birth and development are interestingly told. 'l 'ho mctallurglat will probably be mOt1t 
intcre1ted In the a.ocount of its numerous aoientiftc activitiCfl, 'l'heso cover all brancht'8 of 
pbyaical, chemical, and engineering rtCicnce. 'l'hu t1 from the subiiootion o( the book devoted to 
metallurgy we learn tha.t the metallurgical work undertaken by tho Bureau i.a extremely 
oomprehen11ive, embracing all meanM for tho oontrol of phytiictLI propcrtica of metallic matcriiLla. 
Routlno totting is confined to work for other Government d epo.rtmcnte . 'l'etLI for individulll 
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fi.rma are rarely undertaken. '1110 Bureau co-operate. with r.nd d OH not compet.e with 
commercial laboratorit'I. It.a mcl&Jlurgtcal activities are deecribed undrr five bca.ding1-viz. . 
optical, thermal, mechanical and chemical metallurgy, and experimental foundry work. 
Tbia it &!lint.cresting ~ading, as indeed ia the whole book. The roeulte obtained at the BW'!'a.u 
aro made available in the form of ecientific and toohnologic paper• publlabed a t very frequenL 
lolervala and iuued annually in bound volumes. Thete annual •olume. of ecient.i6c papcrt 
aro marvel• of choapneea, being ia&uC'd at $2 per volume, bound In cloth (S2.15 for foreign 
aubsoriptiorui). The Bureau al.&o isauca aimplification pra.ctioe reeommcndationa, building 
code rooommcndatione, and oLher publicationa. All theae a.otiritie9are10heduled and detailed 
in the book under review. We bcart.ily recommend it to induatri&lillte throughout the world. 
Prom it they will learn how the United States Government 11cuk11 to aid In the development of 
J>nrc aoicuoo nnd it.II applicationa. I t i1 & fine ta.le, well told. There is only one thing moro 
wo would wish, a.nd that ia that the publications of tbe Bureau were made more readily 
aooessiblo to the aoieutitic and induatrio.I public in EnglMd.-J. S. G. Tuox.u, 

The Corroalon of Metals. By Ulick R. Evane. Second edition. Dcmy 8vo. 
Pp. xvi + 259, with 28 illustrations. 1026. London : Edw&rd Arnold & Co. 
(15a. net.) 

I t la a doserved tribute to Mr. Evans t.hat ho ahould have been called upon to prepare 
a.1ccond ed ition of hia book within t.wo yeara of it. fit1t. publication. Both the 1Clcnce and 
practice or metallurgy continue to make aucb rapid atridee that current booka aoon become 
out or date, and it ia GBpecially deeirablc that comprehen1ive work.I of this type, which appeal 
toa wideciroleo{ roadert,ahould be frequently revitcd. While in tbe eooondedition the general 
arrangement. of the first ii retained, numerous addition.a have ix-en made to the ten, and 
rrfor'r'ncea to reoent paper• ban boon included. Informat.ion added to the German t ranalation 
of I.he fir.t edition by Dr. E. Honegger haa in 1ome CN!et alto been incorporated. The volume 
hlUJ increated in aiz.o to the CJ: l.ent 0£ forty-seven pagea &nd aix illuatrationa, the price being 
railed by one 1hllling. 

'l'he book is written with the rclreehing cl11rit.y of cxpreaeion generally aasooiated with 
Mr. Ev11,n1' publica.tiorui, a.ud is admirably print.W. Nono of the claaaee of readen for whom 
it ia in1.1mde<l !!hould hn.vo any difficulty in extra.ct.ing from it " !IU'gO amount of uaeful 
informa.t.ion. It ie to be hopod that the aooond edition will repeat the aucceaa of the 6.nt. 

-R.0&MDU8. 

The Metallurgi1i'1 Manual. By T. G. Ba.mford a.nd Ha.rold Harris. With a. Fore­
word by Thomas Turner . Demy Svo. Pp. x + 246, with 55 illustrations. 
1927. London : Chapman and Ha.ll, Ltd. (15". net.) 

Aa the iitlc conveys, this is intended aa a handy book for met.&Uurgititl in all pa.rte . 
Approximately one-half dcale with aseaya and analyaes of bullion , of ore., and of ferrouaand 
non-fcrroue mctiila. Sound met.hod.a are dl'8Cribed. ahortly, but with convincing ineitit.enoe 
upon csac.ntlal detliila. Short chapters on fuela, gu analyais, fireolayt, and smelting follow 
with a good colloolion of the main facts &nd figuree of the&o aubjeota ; then there a.re fuller 
chaptcni upon pyrometry and metallography, a.nd flnally eome tabulated informatioh of wide 
uAefnlneea. The iron-carbon equilibrium dlagr~m " with varioua usefu l working teru ­
peraturce '' in itself is nn education and a. boon . It is not olear why t.he 1ubject8 pyrometry 
and metallography 11hould h~vo been treated much more in the at.yle of tpe elementary tei:t.­
booka thR.n t.ho remainder. Probably these chapters could have becn'condensed to admit 
more ueeful informl\tion in the apace given. Elooiroplating ia touched upon, but elootrolyai1 
11.nd ekoetrotbcnnlos arc otherwise ignored . A chapter on the natu.re and use of variout 
rofractories would have boon welcome. 

1'he authora nppenr to have aimed at providing the traveller with & 1mall manual for moat 
of hia mctallurgic11.I informat.ion, And ha.ve oortainly auooceded In prcaenting & very uacful 
work.- A. C. V1vr.urf. 
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The Metallurgy of the Common lletalJ . .Gold. Silver, Iron (and Steel), Copper, 
Lead. and Zinc. Ry Leonard S. Austin. Sixth edition, thoroughly revised . 
) led . Svo. Pp. xv iii + 658, with 347 illustrations . 1926. New York: J ohn 
Wiley & Sons, Inc. London: Chapman and Ha.11, Ltd. (35s. net.) 

The fact that thia ia the sirtb edition of this volume proves that it fill s a want. 1L eom­
mcncca by dealing at conAidcrable length with the general problems of proceu metallurgy, 

11uch u the treatment of ores (it is a littfo difficult. to llCC why ea._;iting of metals ahould be 
included under this head), fucla, sampling, CurnaCCfl, kc., and then d iacus&CB the metallurgy or 
~old,si\\•t•r, iron and Mtool, copper, lead, and dnc. and finh1hea with six chaptc111 on the aubject 
of plant and equipment i;.nd on the Lm1inC811 of mt lR.llurgy-n truly ambitious problem­
indecd, the reviewer cannot help thinking that th(. author would h1we produced n better book 
hntl he Ileen ln11s ambitiouJJ, 

Dealing with lea.d-silvor n.nd copper ores the author spcakR with authority, ha•;ing had a 
quarter of a century's oxpericnoc with these materiel.ls, but in other places there arc very 
curious ata.temcnta. Perhaps the weakest pa.rt of the book iJJ that. on the subject of at.eel. 
Indeed, it may be qucstiOJ\Cd whether it is pos.11iblc to d eal o.t a ll aatiafaetorily '\\ith wrought 
iron anil ak."OI in 33 pages. In a. acct.ion headed " ll'ceuliBrities of St.eel" (p. 346) it ia JJtatcd 
thnt" If heated beyond a yellow boat (800° C.)stool may be burned and permanently injured. 
1t ffi\l8 t. tbCrcfore be worked at a lower heat than wrought iron. Wrought iron will accord· 
ingly Wt>ld btittcr than stt.-cl. " Lowl'r down on the aa.mt! page occurs the following:-" Higk 
Grade S!ul.-Thi11 is sk'OI made in the electric furnace." What hnve non-clcctric-furnaoc ateel­
makurt1 to say to this ? On the next pRgc it is slated that the maxim um ph08phorus content for 
opcn-hc-arth structural steel i!I 0 ·66%. Is th.is a typographical error for 0 ·06% ! Again, 
exception mul!lt be taken to the statement that " alloy 1tocls are divided into two groups, 
th08C alloyed with one rn ctal nnd quaternary at.eels a.lloyod with t.brec metals " (p. 347). 

Another curious definition is that which states that speller is an alloy of z.inc with lead, 
iron, and cadmium, and thuo procucds to state that electrolytic 11pelter may contain 99 ·96% 
of zinc ( p. 671). '1'hi8 is an eiu1.mplc of the deplorable result.a which may ari&e from the use or 
thtJ unfort.unnte term "11pc:lter," which originally eeem11 to have been more or lc88 reeervt.'<1 for 
the oommcrcial bmndJt or zinc containing U ·G% or more o( impurit.ies, but whioh is now used 
abl'lolu tcly inWrchnngeably with zinc. 

One minorcritioism- thc book is spoil f-din many placoo by a ouriouaayHtcm o( 1mnctuation. 
\\'hat, for ituitnnc~. is ru tiant by t he statement " ln ·thu courae of lmlf ttn hour, tho hot. ai r, 
le11.ving. the st.ovc falls at least IOO" U. in temperature"? (p. ?!17) . 

A pint from wcak1108SC118u<:h o.!l lh08e criticised above. tho book contnins a vnst amount 
o ( Vl'ry valuable mnttl' r ant.I i1:1 we.II and ve ry fully illustrated.--J. L. H• UOHTON. 
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SU:BJEGl' INDEX. 

[The letter "A." following a. pago num ber denotes a. rcfcrcnoo to the section 
of t ho Journo.l doa.ling wi th abstra.ots, bibliogro.phy, &c.] 

11 A " aluminium alloy1. Seo A lu­
mini'ltm alloys. 

Abbreviations used in J ournal, 356A., 
370.11. 

Absorption spectra. Seo Spectra. 
Abstractors, names, 35511. 
Accounb, JO. 
Aconmolator, lead, theory, 633.4. 
Acetic acid, 

action on metals nnd a lloys, 4-9SA. 
r esistance of metals and alloys, 

500.4. 
resistant alloys, 499A. 

Acetylene. Seo also IV tiding. 
action on copper nnd its alloys, 

683.4. 
Acid-resisting materials, 498A., 499A., 

GOO.II. 
Acids (see a.Isa Pickliny, &c.), 

action on meta.ls, 405A. 
pump, self-priming, Oi3A. 

Admiralty bronze. 800 JJr011zeJJ. 
Admiralty gun-metal. Soo Omt-nielal. 
Aeron, mechanical properties, 454A. 
Agglomeration of unmelted powders, 

435A. 
Aggregates, thermoelectri c powcr,4-81A. 
Airplanes, metal, construction, G5lA ., 

652.4. 
Ajax·Northrup elech'ic furnac e, 292, 

3 10 . 
Ajax·Wyatt electric furnace, 288, 300, 

3 L3, 31.'i, 316, 319; porformnnccs, 
29 1, 306. 

Alcbemistry, book review, 775A. 
Alchemy, modem theory, 755A. 
Alcumite, properties, 44Q.4. 
Alitation, 499.4. 
Alkali metal alloys, reactions with 

alkaline earth molala and their 
chlorides, 479A . 

Alkali metals {sec a lso Cce.si1on. 
Li thi1tm, PotWJsi1111~. Ru bidium, 
a nd Sodium), 

analysis, 507 A. 
atoms. mngnetir moments, 531A. 
photoelectric cell, Gi:J A. 

VOL. XXXVII 

Alkali metal.t­
separation, 507 A. 
1pectrum, doublets, G41A.; intensity 

relations in doublet.II of principal 
aeries, 547.A., 648A. 

vapour preuures, 4 J 6A. 
Alkall·residing alloys, 4 99A. 
Alkaline earth metals (see a lso under 

names of Alkaline e.artk me.lrll.!) , 
r eactions with a lkali metals and 

their ohlorides, 479A. 
spedrum, intensity relations of triplet 

components, 535A. 
Allotropy of-

Coball, 377.11 ., 396,J. 
Copper. 380A. 
Zinc. 415A. 

Alloys (sco also Eulectica, 1Solid 80lu ­
tiomr, Bearing alloy&, Br<utt, Bronze., 
(}1m-melal, Solders, &c., under 
trade names, and under names of 
individual metale), · 

binary, eutectic Jowering of freezing 
point, 483A . 

colour, relation to structure, 482A. 
composition, effect of remelting, 

711 A. 
crydal 1tructurc, 5 l 6A. 
diffusion, 434.A . 
electrical conductivity, relation to 

thormal conductivity, •180.tl . 
electrical contact, 612A. 
eQuilibdum relations in liquid a nd 

solid state, 466A. 
Hall etrect, relation to temp., 48011 . 
industrial, properties, 67 1A. 
interdendzitlc flow, 249. 
inverse segregation, 241 (Paper). 
limiting state1, 483A . 
liquation, theories, 243. 
Ludwig·Sord effect, 243, 484A. 
molten, elect. resist.a.nee, 480A. 

cloctrolytic conduction, 470A.; 
interna l friction, 456.d.; surface 
toneion, 392A. 

power to fill a moulded piece, in­
fluence of chem. compn., 482A. 

3E 
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AllOJl--
quatornary, gr&phic reprosontn.tion , 

485.4. 
qulnary, graphic ropresontation, 

4-85A. 
reaction limits, 4 17.4 . 
10Iidiftcation, 250. 
ternary, constitution, 485.4 . 
thermal conductivUy, 430A. ; rela tion 

to constitution, 480A.; relation 
to eloct. conductivity, 480-1. 

thermal expansion, 48LA. 
thermoelectric power, 481 A. 
transformations which take place in 

homogeneous phases without crys­
tallization changes, 483A . 

nndercooliog, 244. 
Almelec, properties, 452.tl . 
Alpax. (See Alutnin.ium.silicon alloy8, 

Silumin.) 
Alpha particles. See Rays. 
Alpha rays. See Rays. 
Aluminium-

aotion of cement, 497A.; nitric 
acid, 373.4. ; organic acids, 488A. 
oxygen-nitrogen mixtures, 434A. 

analysis, A.S.1'.M. methods, 565!1.; 
spectroscopic, 568A. 

anode film dielectric. 632A. 
anode films, electrosta.tio ca.pu.city. 

632A . 
anodic oxidation, 507A.; as pro. 

teotion against corrosion, 4.86.-1. 
book, 759!1. 

atomic weight. 425A. 
balh lubs, 648!1. 
boiling point, 433A. 
book review, 768.4. 
brazing, 680A. 
ea.ding, 713A. 
cemeotation by copper, 506A. 
coattng1, on meta.ls, production, 

505A. 
cold-rolled, crystal structure, 517 A. 
commercial, otfect of calcium, 77. 
cootainior silicon, effoct of calcium, 

77 (Pap.,.) . 
corro1ion by aoids, 487A.; by cone. 

sodium chlorido solns., 487A.; 
by hydrochloric acid, effect of 
thormal treatment, 4S-7A .; by 
neutiral salt solutions, 487A. 

crystals, rogula.r growth during ro. 
crystallization, 521A. 

deposition on, electrolytic, 64 1A. 
detection, 568A.; improvement in 

cobalt a.lum.inate test, 568A . 
die-casting, 716A . 
dilcovery, 371.A.. 

Aluminium-
electrical conductivity, 372A. ; effects 

of torsion, 371A. 
electrode potential, in aqueous solns., 

373A. ; theoretical, 373A. 
electromotive behaviour, 3i3A. 
estimation in bronze bearing metal , 

G60A.; in ferro.chrome, 077A. ; 
in light meta.ls, progress, 565A. 

ftfty year1' progress, 646A. 
finishes, black, 509A. 
flnilhing industry of Gormany, 648A. 
foundry, gas.heating, 7lOA.; temp. 

control, 6L5A . 
German production, 749A. 
history, 371A., 64_7A. 
industry, prospects, 046A . 
ingots for remelting, A.S.T.M. spoci· 

fications. 647.A.. 
latent heat of fusion, 431A., 432A. 
mechanical properties, 372A. 
melting, electric, 304, 722A. 
melting point, effect of cold.work, 

42211. 
metallography, 649A. 
miorostructure. 5L3A. 
molten, eJact. resistance, 426A. 
moulding sand for, 708A . 
ocolu1ion or gases, 436.4. 
paint, heat saver , 64SA . ; spraying 

of transformer tank, 648.-1. ; uses, 
506A.; value, 648A. 

pas1ivity, 374.4.; periodic, 631A. 
photoelectric emi11ion 1 428.4. 
pistons, compared with Silumin a nd 

magnesium pistons, 453A.; see 
also under Aluminium alloys. 

production., 634-A., 67LA. 
properliea, 671 A . 
protection a.gafoat corrosion, 486A" 

487A., 507A. 
recrystallizaUon, 372A ., 5l7A . 
r eftection of X-rays, 374A. 
secondary, prodn. from scrap, 704-A. 
sheet, action of magnesium sulphate 

soln., potassium chloride soln., 
and sodium chloride soln., 488A.; 
A.S.T.M. specifications, 647A.; 
Brinc11 hardness, 605.A. 

single crystals, behaviour unde r 
tension, 371A., 372A.; effects of 
torsion on thermal and elect. 
conductivities, 371A. 

soldering, 680A. 
1olders, 680A. 
101.s, preparation, 436A. 
solubility in hydrochloric acid, 487A. 
solubility rate in acids, 374A . ; in 

alkalis, 374A. 



Subject I ndex 787 

Aluminium-
1peciflc heat, 432A . 
spectrum, extreme uJtro.-vioJct , wave-

length otandardo, 533A. 
spraying on grate bars, 505A. 
1ubJimation pres1ure, 433A . 
technical importance, 64 9A. 
tensile properties of single crystnls, 

371A., 372A. 
thermal conductivity, effects of 

torsion, 371A . 
thermal hydrocblorJc acid test, 488A . 
uaes, 67LA . ; in appn.rntus industry, 

&ISA.; in electrothermics, 648A . 
very pure. mcch . properties, 372A. ; 

structure, 372.4. 
welding, 680A., 68 l A., 682A.; auto. 

gonous, 680.4 ., 681 A. 
working, book, 764 A. 
works of Aluminium Co. of America, 

648A . 
world ' s production einco discovery, 

749A. 
X·ray retraction, 4-43A. 

Aluminium alloys (sec aliio A lumin.ium­
bronze, Duralumin, Lautal, Siln.· 
min., &c.). 

agein g, 446.4. 
analysis, 565A .; A.8.T.'M. methods, 

565.tl. ; progress, 565A. 
anodic oxidation as protection against 

corrosion, 486A., 159A . 
book review, 768A . 
casting, 712A., 713A. 

ca~~~c~~~f;~~ure. rcJatio'\ to pro-

corrosion products, efl'oct of atmos-
pheric exposure, 486A . 

creep, 445A. 
deposits on, electrolytic, 64 l A. 
eftect of boron, 44 8...J. 
el ectrJcal conductivity, effect of atmos-

pheric ex posure, 480A . 
estimation of cadmium, 89. 
etchinr characteriatics in commercia l, 

Ul 2A . 
for casting, A.S.'l'.1\L specifications, 

G49A.; 13.F..S.A. specificA,tions 
reviewed, 649A.; properties, 445A ., 
44G;J . 

future developments, 671A. 
beat-treatment, 678A. 
mechanical properti es, affect of in-

clusions, 447A. ; influence of 
JJh rinkage., 459A. 

modified, improvement·, 44GA., •l47 A . 
moulding sand for , 708A . 
new, 445A. 
oxidizing salt test, 4 88.4. 

Aluminium allOJ'~ 
permanent mould culin11, 7H5A . 
piltoDJ, properties, 651A. 
protection against a.nodic corrosion, 

507A. 
r elative advantages of 1teel and, 

649A. 
1and-cutinp, A.S.1'.M. specifications, 

650A. 
1ea-water re1i1ti11g, 487 A . 
1econdary, prodn. from i:tcrap, 704A . 
ten1iJe properties, effect of atmospheric 

exposure, 486..4. . 
use in ammonia stilJe, 489A . ; in 

au tomobilos, 652A. ; in marine 
engineering, 652A.; in shipbuild­
ing, 648A. 

welding, autogcnous, 681.A . 
wrought, 446A . 
0 Y," hc&t-trcatment, 677A. 

Aluminium-beryllium alloy1, 
ageing phenomena, 447A. 
mechanical properties, 447A . 

Aluminium-bron1e1 " (see alao Alu­
minium copper alloya), 

acid-reailtance, 657 A . 
cutiog1, A.S.T.:M. apeoifica.tions, 

651A. 
heat·tre&tmeot, 678.tf. 
tran1formation1, 458.tf. 
vi1co1ity, 380A. 

Aluminium-cadmium allo11, 448A. 
Aluminium - cadm.jum - zinc alloys, 

mechl\nica1 properties, 448A. 
Aluminium-calcium-alloy1, electrical 

reeistl\noo, 448A., 449A. 
Aluminium-calcium-1ilicon alloy1, 

con1tltutio11, 448A. 
electrical conductivity, 84. 
hardneu, 81. 
tensile propertie1, 81. 

Aluminium-cobalt alloy1, eand-ctl8t, 
44 9A. 

Aluminium Company of America, 
Qucboc works, 648A . 

Aluminium-copper a.l.1011 (see also 
'"Alun1init1m-bronz~. " &c. ), 

acid-re1i1Un1, 657A. 
action of magnesium sulphate aolm1., 

488A. ; of potMSium chloride 
solns., 488..4 . ; of sodium chloride 
solrui., 488A. 

equilibrium r elations, 449A. 
aerregation, 483A. 
1olid 1olutloDJ, thermoeloct. pro­

perties, 481 A. 
vi1co1ib at high temps., 481.A. 

Aluminium - copper - iron - macneslum 
alloy1, effect of reheating, 449.A. 
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Aluminium-copper-manganeae alloys, 
crystal structure, 522A . 

Aluminium-copper-nickel alloys, Hall 
offoct, relation to temp., 480A. 

Aluminium - copper - nickel-magnesium 
alloys, 

ef!ect of reheating, 449A. 
heat-treatment, 677A. 

Aluminium-copper-silicon alloys, me­
chiinical properties as sand-cast and 
heat- treated, 449A. 

Aluminium-germanium alloys, 
ageing phenomena, 451A. 
constitution, 451A. 

Aluminium-iron alloys, 
solidification, 451A. 
temper colours, 473A. 

Alumininm·magnesium alloys, oonsti ­
t ul,ion, 452A. 

Aluminium-magnesium-silicon alloys, 
aa.n<l -ca.st, metallography, 452A . ; 
properties, 451A., 452A. 

Aluminium- magnesium .. z.inc alloys, 
mechanical properties, 6li3A. 

Aluminium-manganese alloys, 
equilibrium relations, •!52A. 
properties, 46!JA. 
uses, 46flA. 

Aluminium-manganese-copper alloys, 
properties, 469A. 
uses, 469A . 

Aluminium oxide, spectrum, band, 
53·1.4 . 

Aluminium-silicon ·alloys (sec ulso 
i:-Ji l1im1'.n, &c .), 

electrical conductivity, 8-1. 
hardness, 82. 
papers pnblisbed in 1928, critical 

discu&>ion,·4f1:tt1. 
sand-cast. modifi<:n.tion a.nd pro-

1xwti('s, 4:1311. 
solubility of silicon, 4&3A. 
tensile properties. 82. 

Aluminium - silver alloys, a.gPing 
phenomena., 454A . 

Aluminium-titanium alloys, compounds, 
454-A. 

Aluminium-zinc alloys, t ra.m1format ion 
in solid ata.te, 478A. 

Aluminium-zinc-tin alloys, 
corrosion, 454A. 
physical properties, 45-t..1 . 

Amalgams, 
Cadmium, behaviour in relation to 

W<Jston normal element, 633A. 
contact switches, 664.A. 
Copper, constitution, 4UOA . 
dental, 664.4 . 
fillings, danger, 7 53A . 

Amalgams, 
Gold, constitution, 469.4. 
liquid, uso in analysis, 563A" 564A . 
microstructure, 513A . 
Potassium, effect of light on inter­

action of water and, 470A. 
removal of ma.nga.nese, chromium, 

iron, coho.It, and nickel , 632A. 
Silver, constitution, 469.A.; crystal 

structure of Ag11Hg,, 523A. 
Sodium, effect of light on interaction 

of water and, 4 70A. 
Thallium, metallography, 513.A. 
Tin, mctn.Uography, 613A . 

Am brae, properties, 497 A. 
America. See United States of America. 
American Chemical Society, history, 

767A. 
American Electrochemical Society, 

756A . 
American Zinc Institute, eighth annual 

meeting, 751A. 
Ammonium chloride vapour, notion on 

metals, 435A . 
Amorphous ce.ent, 522A. 

ANALYSIS, METHODS OF. 
Analysis, 

colorimetric, 557 A. 
elec trolytic. rapid , 557 A . ; use oC 

mercury as cathode, 557A . 
ftlteringerucibles, porcelain, quar tz, 

and glass, 561A. 
gravimetric, use of organo-mctallic 

complexes, 557A. 
iodometriC, use of hydrazine sul­

phate, 662A. 
laboratory apparatus. Seo Labora· 

tory apparatus. 
mass, book, 762A . 
meta11urgical, a<frances in year 

1925, 557A. 
micro-, use or pyrophosphates, 

582A. 
potassium permanganate solutions, 

s tandardizn..t.ion, 56311 . 
precipitates, apparatus for auto­

matic washing, 56 LA. 
precipitations, electrolytic, gauze 

·cathode of V2A steel as' su bsti­
tuto for platinum, 061A. 

qualitative, book, 763A. 
quantitative, book, 758A. 
reagent chemicals, recommended 

spccifical.ions, 562A. 
solutions, apparatus for continu­

ous percolation and for fi ltra­
tion in neutral a~mospheros, 
fi6 1A. 



Subject Index 789 

Analysis. metboas of. 
Analysis, 

apectroscopic, book, 706.A . ; qunnti. 
ta.t.ivc, 553.A ., 5GOA. 

tbiosulphate solutions, keeping 
quality, 562A . ; variability of 
titre, 562A . 

va.cuum fUtration, uso of filter 
pump, 561A. 

"Volumetric, logarithmic tables for, 
558A . ; preci.111Jinn , 558A.; use 
of Jiqui<l amalgams, 563A., 
664A. 

Analysis of-
Alkali melals, 567 A . 
Aluminium, A.S.1'.i)I. methods, 

565A .; spectroscopic..:, 568A. 
Aluminium alloys,565A. ; A.S.T .M. 

methods, 565.4. ; progress, 5G5A. 
Boron alloys, 565.4. 
Brass, complete, 56GA . ; ingot.a 

aud castings, A.S.T.M. methods, 
566A . ; mpid, 566.4 . 

Bronze bearing metal, A.S.T.M . 
methods, 505A . 

Cmsium, qua.ntita.tivo, 666A. 
Columbium, 566A . 
Ferro alloys, A.S.T.M. methods, 

566A. 
Fuels (solid}, 731A . 
Non-ferrous metals and alloys, 

report of A.S.T.l\l. committee, 
564A. 

Rubidium, quaut.itati vo, 506A. 
Tantalum, D66A. 
Titanium chloride, 410.4 . 

Detection of-
Alumininm, 568.4.; improvement 

in cobalt aluminato test, 568A . 
Antimony, 508A. 
Arsenic, mercuric bromide paper 

for Gutzeit method, 509A . 
Beryllium, 568A. 
Bismuth, 569A .; qualita.tivo, 

potassium cobalticya u..ido as re­
agent, 571 A. 

Cadmium, 670.A. ; in presence of 
copper, 569A . 

Calcium, 57 l.A. 
Cobalt, spectroscopic, 569A. 
Copper, 569A. 
Heavy metals, 567 A . 
Iridium, 5S4A. 
Mercury, 570A. 
Metals, spot reactions, ·sosA. 
Molybdenum, 610A. 
Osmium, 584A. 
Palladium, 584A. 

.Platinum, 584..t. 

Anal15i1, method• of. 
Detection of-

Platinum metalJ, 584A. 
Produch of atomic dtsintegr&tion 

in transmutation of eloment-8, 
567A. 

Rare earths, 568A. 
Rhodium, 584A. 
Ruthenium, 570A ., 584A. 
Silver, 570A. 
Sodium, 570A. 
Strontium, 57 l A. 
Thorium, 668.A. ; drop reactions, 

57 lA . ; in incandescent filament 
'W-ires, 571A. 

Tin, blowpipe method, 571 A. 
Titanium, drop reactions, 571A. 
Tungsten, 568A. 
Vanadic acid by means of hydro­

gen J>eroxidc, 67 1A . 
Zinc, qualita.Hvo, potassium co­

balticyanide as reagent, 571A. 
Zirconium, 668A . ; d.rop reactions, 

571A . 
Estimation of-

Aluminium in bron:z.o bea.:ring 
meta.J, 566..1.; in ferro-chrome, 
577.d.; in light meta.ls, progress, 
565A. . 

Antimony, electrolytic, 677A.; in 
hydrochloric a.cid, electrolytic, 
577A. 

Arsenic, electrolytic, 577 A. ; gravi­
metric, 572A.; new methods, 
580A. 

Barium, 579A . 
Bismuth in copper, 577 A. : mioro­

chemica.l, 578..4.; volumetric, 
577A . 

Cadmium, gra.vimctric, by means 
of cya.na.mide, 588A. ; in t.inc 
and in alloys, 578A.; new 
method, 578A . 

Calcium, 579A.; by conversion 
of ox a.late to carbonate, 578A. ; 
in a luminium alloys, 89; in 
lead a.Jloys, 578A.; volumetric, 
by pptn. as oxalate, 578.d.; 
volumetric, in mineral sub­
stances containing phosphoric 
::icid, magnesium, iron, and 
a luminium, 579.d. 

Chromic acid by a tits.nous salt, 
using liquid a.ma.lga.ms, 563A. 

Chromium, volumetric, 579A. 
Cobalt, microchentlcal , use of py· 

phosphates, 582A. ; rapid, 
spectroscopy a.nd colorimct 
569A. ; volwnctric, 582A . 
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Aoa111i1. methods of. 
Eltimation o!­

Columhium. 583.A. 
Copper by ruea.ns of orthohydroxy. 

quinoline. 580A . ; by mca.ns 
of permanganate. 580A. ; in 
bronze, electrolytic, 268 ; new 
methods, 680A.; o::s:idimctric, 
by moans of bismuth a.malgt\m, 
564A.; quantitative, 580.A.; 
titrimctric, with pot.n.ssium iodide, 
580A. 

Ferrio iron by a. titanous 8alt , 
using liquid amalgams, 663.d.; 
cleotromctric (:una.ll quantities), 
G8 l A. 

Ferricyao.ide by a. titanous salt, 
using liquid ame.Jgams, 563.tl. 

Gold, potcntiomctrio, 6SOA . 
Iridium in small quantities, 584A. 
Lead, 581A. ; by oxida.tion with 

pensulpbatcs, 581A. ; in solder 
by calculation on the Archi ­
mcdcan principle, 587 A. 

Lithium in lee.cl a lloys, 578A. 
Maoganeae, bismuthat.e method, 

582A.; in rich alloys, 58LA.; 
mioroohemica.1, use of pyro­
pbospb&tes,.582A. 

Mercury. colorimotric, 582A.; in 
ntiuuto quantities, 582A.; in 
minute quantities, colorimotric, 
582A. ; new methods, 580A. 

Molybdenum in small quu.ntities, 
581A. 

Nickel, acidimctri c, by means of 
nickel dicyEmodia.midine, 583A. ; 
in minute quu.otitics, colori ­
metric, 583A. ; in presence of 
iron, electrolytic, two causes of 
erro r, 583..4. ; volumetric, 583.4. 

Osmium in 8.Ill&Jl quantit.ics, 584A. 
Os:ygen in refined copper, 583.4. 
Palladium in smo.U quantities, 

584A. 
Phosphoric acid by mca.ns of a. 

u ra.nyl salt, using l iquid amal­
gams, 563.A. 

Plattnum in small quantit ies, 
583A . , 584A. 

Platinum metals, 584.A. ; potcntio­
metrio, 584A. 

Pota11ium in potassium salts a.s 
perchlorate, 584A . ; polari­
mctric, 584A.; quantitative, by 
means of olectrometric titration, 
584A . 

Rhodium in small quantities, 
584A . 

Analysil, methods of. 
EJtimaUcn o[-

Ruthenium in small quantities, 
584A. 

Selenium by means of potassium 
ptirmanganate, 584.A.; qua.nti · 
tQ.ti vc, 584A. 

Silver, microchcmica.l, 585A . 
Sodium. gravimetric, 585A .; la 

lca.d a lloye, 578A. 
Strontium, 570.d. .; m.iorochemical, 

liS5A. 
Sulphate, modiflcntion o! J ellinck's 

1notbod, 58CiA . 
Sulphur in rofinod coppor, 583A. 
Tantalum, U83A.. 
Tellurium by means of pot.aas.ium · 

pormangano.te, 584A. ; in pres­
unce or ferric iron, selenium, 
and coppor, eloctromotric, 586A .; 
quantitative, 684-4.; rapid elec­
trolytic, by means of reduced 
pooontial, 585A. 

Thallium a.a thallous chromate, 
58GA . 

Thorium in small quantities, 587A. 
Thorium-X. quantitative, 586A. 
Tin, eloctrolytic, 677A. ; in solder 

by calculation on Archimedea.n 
principle, 687 A. ; oxidimetric, 
by meane of bismuth amalgam, 
56411. 

Tungsten by distillation in current 
of air and carbon tetra.chloride 
vapour, 58GA. ; in fcrro-tung. 
stcn by calcu]n.t.ion on tho Arcbi­
modcan principle, U87A.; in 
small quantities, 687 A . ; oxidi­
mctric, using liquid amalgams, 
56311 . 

Vanadium. action of potassium 
iodide on vana.dophosphoric acid, 
588..4. 

Zinc, gravimetric, by means 
of oyanamide, 688A.; micro­
chomical, uao of pyrophospbates, 
582A .; titrimetric, 588A. 

• 'recipi\&tion of-
Hydroi:ides, eloctrometric studiesr 

558il., 55911. 
Zirconium with picric acid, 588A. ~ 

Precipitation r eaction.1 of metals, 
559;1 . 

Separation of-
Alkali nie&als, 567A . 
Antimony from acid and a.lk. solos. , 

electrolytic, 672A. 
Artenic !rom solonium, 572A. 
Cadmium. new method, 578.t.1. 
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Anal.71il. metbodl of. 
Separation of-

Calcium (small quantities) from 
magnesium (largo amounts), 
573A. 

Copper by means o( ortbohydroxy­
quinoline, 580A.; in presence of 
cadmium, electrolytic, 613A . 

Gallium from aluminium and iron, 
574A. 

Hafnium from zirconium, 573A. 
Iridium from platinum and rho­

dium, GS·lA. 
Magne1ium Irom alkali motals, 

674A. 
Manganese and tine by NarS, 

574A. 
Metal1 by graded potentials, 557 A. ; 

oloctrolytic, by graded potentials, 
512A.; electrolytic, new method, 
672A. 

Nickel and iron from chromium, 
eloctrolytic, 574A. 

Palladium from platinum, 584A. 
Plalioum and ruthenium, 575A . ; 

from platinum meta.ls, 584A . 
Platinum metals, 57LJ . 
Radium and mesotborium·I. from 

barium by ionic migration 
mothod, 57 5A. 

Rare earth• by basic pptn., 575A . ; 
from uranium alkali uranyl­
sn.lioylatos, 67GA. 

Rhodium lrom p latinum, 584-A. ; 
from platinum and iridium, 
584A. 

Ruthenium from platinum, 684-A. 
Selenium and arsenic, 572A. 
Tant&lum and columbium, 575A. 
Thallium from other elements, 

586A. 
Zincandcopper,575A.; and nickel 

with hydrogen sulphide, 575A. 
Zirconium from iron, 575A. ; from 

other metals by fractional dis­
tillation, 575A.; from titanium, 
675A. 

Titration, 
electrometric, application of three­

oloctrodo valves, 676A. 
end-point, new type, 576A. 
micro ... burette with manometer, 

regulating device for, 576.d. 
potentiometric, 576A. 
potentiometric, book roviow, 781A. 
titanous chloride solution•, potentio-

motrio standnrdiza.tion, 662A. 
Titration of­

Barium 10111, 578A . 

Anal11il. methods of. 
Titration or-

lllercuey, potentiometric, alone and 
in presence of other metals, 
g:~~: ; with pot.aasium cyanide, 

PI~~:~~ metalt, potentiomotric, 

Potu1Jum. electromet.ric, 684.A. 
Tin in white metals with potassium 

bromide,.58GA. ; potontiomettic, 
with potassium bromate, 587A.; 
with forric oblorido, using indigo­
carmine as indicator, 687 A. 

Zinc, eloctrometric, 688A. : visual 
conductomotric, 588A. 

Ansmometer1, hot wire, 594A, 
Annealin1 (see also lieat-treatmet1t ), 

equipment of Western Electrio Co., 
677A . 

Annealins of-
Brau, elect., 678A. 
Copper wire, 678A. 
Gun-metal, 678A. 
Magnetic materialJ for telephone 

apparatus, electric, 677A. 
Allllual General •eetin1. I. 
Anode eflect, 

character or di1obarre in, 624.4. 
in electrol11i1 of molten salt.I, 

6!?4A. 
AnodH (see also Eltctrodu ), 

in1oluble, for electrolysis of brine, 
4D7A. 

nickel, wear, 625A. 
Anodic behaviour of metal1, electronic 

theory, 441A. 
Anodic polarization, oscillograph study, 

626A. 
Antimony, 

anodic behaviour in dil. sulphuric 
acid, 628A . 

deposition at mercury dropping 
cathode, 625A.; from acid and 
&lk. solna., electrolytic, 566.d. 

detection, 668A. 
estimation, electrolytic, 577 A . ; 

hydroohlorio acid, electrolytic, 
577;! .. 

Ball effect with weak fielde, 374A. 
latent heat of tmton, 431A ., 

432A. 
molten, elect . re1:1iata.ncc, 426A. 
occlu1ion of ga1e1, 4·36A. 
separation from acid and a.lk. aolns., 

electrolytic, 672.A. 
apecifl.c beat, 432A. 
1pectrum in ma.gnetic field , 545A. 
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Anlimony, 
thermoelectric properties, 481A. 
Zeeman effect, 045.'I. 

Antimony alloys. Seo JJabbitt mcial ,· 
lJcr•ri.11(1 alloys, &c. 

Antimony-bismuth alloys, 
electrical conductivity, 480A. 
electrolysis, 4 78.A. 
magnetic analysis, 3~. 
thermal conductivity, 480A.. 

Antimony-cadmium alloys, 
electrical conductivity, 480A . 
electrolysis, 478. 1. 
magnetic analysis, 3!J. 
thermal conductivity, 480A. . 

An timony-lead alloys, 
equilibrium relations, 465.4. 
magnetic analyais, 37 . 
microscopic ei:amination, preparation 

of s1x:cimcns, 5 14.4. 
solidus line, 467 A. 

Antimony-lead-arsenic alloys, constitu­
t.iou, 467A. 

Antimony-lead-zinc alloys, constitutio11, 
4<l7A, 

Antimony-silver alloy1, 
thermal expansion, 481 A. 
thermoelectric properties, 481 A. 

Antimony-tellurium alloys, mngn.ctic 
analysis, 4.2 . 

Antimony-tin alloys, 
magnetic analysis, 44. 
thermoelectric properties, 48 1..1. 

Antimony-tin-copper alloys (sue a.lso 
B ear·i.nu me/.a/,s), 

coustitu.tion, 4 i7.4 . 
Antimony-zinc alloys, mngnct icana.I ysis, 

4U, 
Apparatus, laboratory. Seo Laboratory 

apparatiaJ. 
Arc welding. Seo ll'e~li>1y . 
Argon, spec trum, .M-cloubkt, 03.J:A . ; 

6l1rics, 534.A. 
Arsenic, 

deposition n.t mercury dropping: 
catbodo, 625A . 

detection, morcuric l>romido pa.per 
fo r <:utzcit mctho<l, 5G9A . 

eaect on copper, 121 ( Ptiper). 
estimation, olcctroJytio, 677i1.; new 

methods, 580A. 
powdered, action or moist air, 

375A . 
aeparntion, gravimetric, 572A.; from 

selenium, 5i 2A . 
Arsenic-topper alloys, 

casting, 12·1. 
density, l27. 
electrical conductivity, 138. 

Anenic-c:>pper alloys. 
fatigue, 135. 
hardness, I 31L 
impact tests, 135. 
macrostructure, l ~O. 
microstructure, 139. 
rolling, 125. 
solid solubility of arsenic, l .fU. 
tensile tests, 127. 

ArsenJc-copper-oxygen alloys, 
culing, 144, 
density, 147. 
electrical conductivity, 150. 
fatigue, 161. 
hardness, 151. 
impact tests, 154. 
ma.crostructure, 154. 
microstructnre, 154. 
rolling, 145. 
tensile properties, 147. 

Anenic-le&d-antimony alloys, con~t. i Lu· 
tiou, 467.4. 

Arsenical copper. Seo Copper. 
Aterite, rcsiatnnco to corrosive wat.cra, 

500A. 
Atomic moment, variation, 429.4. 
Atomic number, relation to proper­

ties of ions in crystal lattico, 
531A. 

Atomic structure, 
book review, 775A. 
books, 757A., 759A., 7G1A., 

102A. 
general articles, 532A . 
magnetism and, 532A. 
teaching, 532A . 
theory, 530A . 

Ato mic structure of­
AgMg, 531.d. 
AuZn, 53 l A. 
Lead, 531 /J . 

Atomic weight or­
Aluminium, 425A. 
Carbon, 400A. 
Copper, :lSOA., 425A. 
Elements, 2nd report of lntcrrmtional 

Cttec. of lntnnnt.ional Union of 
Pure and Applied Chemistry, 
424:A . ; 7tb report of Corman 
Ctteo., 425.A.; 32nd report of 
American Ctteo., 425A . 

Lead, 300A ., 425.4. 
Selenium, 405A., 425A . 
Silver, 40GA,, 407.4, 
Titanium, 4 IOA. 
Zirconium, 415A . 

Atomiution of metals, book review, 
772...J. 



Subject I ndex 79S 

Atoms (seo also 1.'lcclroM, &c. ), 
alkali metal, magnetic moments , 

53 l A. 
complex, dy namical mod el, 529.4. 
electronic groups, synthesis, 527...J . 
elliptical orbits, modification of 

Sommorfeld's theory, 529A . 
forces of attraction and r epulJion, 

529A . 
having four magnetic \l>&rts, a.pplica. 

tion of Pauli's method of 
ordination, 631A. 

lithium-like, spectrum, 538A. 
magnetic properties, 429A. 
mechanics, book, 758A.; undula.tory 

theory, 530A. 
model.I, Whittaker's, 529A . 
orientation in magnetic field, optical 

evidence, 530A . 
radii, 530A . 
sodium-like, spectrum, 538A . 
structure. Seo Atomic structure. 

Auditor, ¥lection, 17. 

Babbitt metals. ScC\ Uearin[J alloys, a.nd 
under names of constitucut met.a.ls. 

Baily electric furnace, ;120. 
B&lls, hollow, from sheet molal and 

t ubes, 699A. 
Band spectra. Seo Spectra. 
Barium, 

estimation, 519A . 
ions, t it ra.tion, 67811. 

Bars, 
deftection, 696A . 
effect of combined tension (or com .. 

pression) and torsion, G07A. 
eye-shaped end, investigation by 

photo-elastic method, 602.il. 
failure due to impact, G03A. 
ftezure, statical bysteresi11 in , 602A. 

Bauxite, book, 761A. 
Bearing alloys (see a lso Babbitt metals, 

0<Jreco, Oenel'ilc, &.o. , and under 
names of constituent metals), 

ftuidity tests, 477A . 
footstep, 640A. 
locomotive, co.sting with calcium-lead 

a.Boys, 71311 . 
oil-rings, limitations, 6-IOA. 
railway car and tender, A.S.T.l\I. 

specifications, 64.6A. 
tests, 6 10.4 . 

Benedic.k's effect, 4.30A. 
Beryllium. 

density, 375.4. 
detection, 56SA. 
hardness, 375.4 . 

Beryllium, 
melting point, 375A. 
preparation, 375A. , 652A.,; electro-

lytio, 634'1. 
solubility in acids a.nd alka.lis, 375A. 
apectrum, series, 634A. 
thermochemiJt:J, 37GA . 
uaes, 652A. 

Beryllium alloya, future developments, 
67111 . 

Beryllium-aluminium alloys, 
ageing phenomena, 447.d. 
mechanical prpperties, 44 7 A. 

Beryllium-copper alloy11 

constitution, 459A., 400A . 
corrosion tests, 460A. 
mechanical propertiea, 459A. 

Binar1 alloy1. Seo Alloya, and under 
names of constituent metals. 

Biographie1. See Obit11ar ie1. 
Bismuth, 

anodic behaviour in dil. sulphuric 
acid, 628A . 

colloidal, 376A. 
cry1tallization, influence of X -ra.ye, 

375A. 
deposition nt mercury.d ropping ca­

thod e, 625.A. 
detection, 569A. ; qualitative potas­

sium cobaltioyanide as reagent, 
57111. 

effect on copper, 169 (Paptr). 
e1timation in copper, 577 ii. ; mioro-

obcntical, 678.d. ; volumet ric, 577.A. 
Hall effect in sput tered films, 376A . 
latent heal o! !Ulioo, 43 1.!l ., 432.!l. 
molten, elect. resistance, 426A. 
occurrence, 663.A. 
relloiog, 653A. 
1in1le crystals, therms.I conductivity, 

418A.; thermal e.m.f., 4-lSA. 
1pecidc heat, 432A . 
apect:um. fine structure, 534A. ; 

fluorescence, 545A.; in magnetic 
fie ld, 545.4 . ; K-~ric11 emission, 
547A. ; L-serics, precision meae­
uroments, 547A.; series, 534-.A. 

surface tension, 392A. 
thermoelectric properties, 481A . 
usea, 653A. 
Zeeman effect, 545A. 

Biamuth-antimony allo11, 
electrical conductivity, 480A. 
electrol11i1, 4 78.A . 
magnetic analysis, 38. 
thermal conductivity, 480.A. 

Bismu\h•cadmium allo11 1 

electrol;v1i1, 4 78.A . 
equilibrium relation11 455.A. 
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Bismuth-copper &11011. 
casting. 173. 
constitution, 172. 
density. 176. 
electrical conductitUJ, l 7G. 
electrical resistivity, 176. 
fatlgae test1, 177. 
hardneas, 175. 
impact tests, 177. 
maorostructure, 177. 
microstruohue, 172. 
rolling. 174. 
tensile properties, 176. 

Bi1muth-lead alloys, 
electrical conductivity, 48LL4 . 
magnetic analysis, 36. 
thermal conductivity, 480A. 

Bismuth-tellurium alloy1, magnetic 
a.nalyais, 41, 46. 

Bismuth-thallium alloy1, t.hormoelectrio 
properties, 481.4 . 

Bismuth-tin alloys, 
mag-netio analysis, 36. 
viscosity, 455A. 

Bismuth-zinc alloys, electrolysis, 478A .. 
Blacking, foundry, 706A. 
Boiling points o!-

Alumlnium, 433.tl. 
Cadmium, 433A. 
Ooball, 433.4 . 
Copper, 433A. 
Gold, 433A. 
Iron, 433A. 
Magneaium, 433.4. 
Manganese, 433A. 
Nickel, 433A. 

Boron, dooxidizers, 711.A. 
Boron allo11. a.na.lysia, 665A . 
Brau(es ) (seo a.lso .M·unh:: mt tal, Nickel­

bra.u, &o. , tmd under no.mes of 
constituent meta.ls), 

acid dips, 640A. 
action of sea-water on ancient 

ci:mnon, 489A. 
Admiralty condenser tubes and fe rrule 

stock, A.S .T.M. apecifica.tiona, 
66 1A . 

analysis, A.S.T.M. methods, 566A.; 
complete, 666.4.; rapid, 566A. 

annealing, elect., 678A. 
attack of molten tin, 194. 
ban for forgings and drop-forgings, 

B ritish spcoifica.tions, G60A. ; (high ­
specd sorowing a.nd turning), 
British spooifion.tions, 6GOA. 

castings, defects, 4-64:A. 
cotd .. rolled, OOha.viour in tension and 

compression, 4.64A. 
cold·worked, intcrnr.l stress, 464.tl. 

Bran( ea), 
.. compo1ltion," A.S.T.M. spccific•­

t ions, 661A. 
corrosion in calcium sa.He, 480.A .; 

in distilled water, 489.A.; in mag­
nesium salts, 489.4.; in sodium 
sa.lts, 4SOA.; in wa.tcr meters, 
489A. 

cracking, 183, 103. 
defects, common, 464- A . 
deposition, compositions of bathe, 

64 1A . 
depositt, "disoascs," 64 1A. 
die·C&1tin1, 716A. 
effect of arsenic, 465.d. 
effect of nickel. Seo Nicl.:el-brassu. 
endurance 0£ annealed and h&rd-

drawo, 464.A. 
e:s:udatioI11, 464.A. 
futeentb-centwy. cxa.mina.tion, 71 

(Note) . 
finishes, black, 509A. 
foundry, health hazards, 751A. ; 

temp. oontrola, 616A ., 616A . 
bigb-lensile bars and sectione, British 

epcoificn.tione, 660A. 
hot-brittleneas, 463A. 
liner, ahrinking & cylinder on a., 

662A. 
manufacture, 656.4. 
ma11 to weieht ratios, 532A. 
melting, electri c, 201, 3 14, 720A., 

722A .; in eleot. induction fumace, 
710A. 

Naval rods for etruotura.l purposes, 
A.S:r.M. epeci6cations, 661A. 

oxidation, anomalous protection 
age.inst, 38 l A. 

penetration by tin e.nd so lder, 183 
(Paptr). 

pipe £o r water services, long service, 
662A. 

plant, ma.na.gemcnt, 749A. 
pressing, 700A. 
protective oxide ftlms, formation, 

507A . 
red, uacd in ra.ilwa.y work, 466A. 
rods, dra.wn, 464-A. 
sections for fo rgings a.nd drop­

forgings, British specifications, 
660A. 

sheet, A.S.T.M. epecifice.tions, 661A. ; 
phys. properties, 600A . ; testing, 
600A. 

60 : 40, hardne111 463.A .; hea.t-treat -
ment, 463A.; miorostructurc, 
463A.; transition point, 463A. 

special, Brit.ish spcoi ficl\tions for 
ea.stings, GUOA. ; British specific&-
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Brul(es), 
tiona for ingo't.a fo r ca.&lings, 
660A . 

temperature o! melt. visual judgmcnt, 
7!0A. 

transformation• which ta.kc place in 
homogeneous pba.aes without 
crystallization changes, 483A . 

tubes, crtWking, 183 ; for railway 
rolling stock, British apccifioa.tions, 
654A. ; rcn.ming, 099A. ; welding, 
083Ll. 

viscosity, 380A., 481.A. 
wa1te, clcctrolytio treatment in 

hydrochloric acid solu., 637.d. 
weirht of stock for screw ma.chine 

parts, 662A. 
wire1, tenacity, 418A . 

Brazing, 
book, 762A. 
solder, British standard specification, 

610A. ; penetration of mild stool 
by, 215. 

Brazing of­
Alum.inlum, 680A. 
Cut iron, 679A . 

Brlnell hardne11 testing. Soo T e.ati1ig. 
Brinell hardneu testing machines. 

Soe Testing machines. . 
Brililh Non-Ferrous Met&ls R81earch 

A11oclation, work of, 747A. 
Brittleness. 

cold-, 422.A. 
hot-. 422A. 

BriUleness of-
Araenical copper, 51 (Paper). 
Lead. intcrcrystallino, 380A . 
Nickel, 395A. 

Bronze(•) (sec a lso Gun-metal, &c., 
and under nnmes of const.ituent 
metals), 

aluminium-. See Aluminium-
H bronzu," and Aluminium-copper 
alloy&. 

ancient bits and check pieces, 
660A . ; from Transvaal, 462A . ; 
rest.oration, 749A. 

bearing, A.S.'f.M. methods of analy-
sis, 565A.. 

casting, 22, 712A. 
coinage, ancient Chinese, 461.A. 
colouring, 660.4. 
compo1itiona, 660A. 
crystaWzaUon, 22. 
cylinder liners, prodn., 706A. 
depolition, eleotrolytio, 64111 . 
die·cr.sting, 716A. 
ductility, 46111 . 
.estimation of copper, oloctrolytic, 268. 

Bronae(a), 
exudatiom, 464.A. 
forginc, obaoge in properties by, 

461.il. 
foundinc, 21, 713A. 
foundtJ, eloct. funtaco practice, 

710.il. 
geara, chill-cut, 714.A. 
inverse 11crecaUon, 263. 
maneane1e.. Soo M anqanae-brcua. 
oocluaion o! gues, 436A . 
oxidation, anomalous protection 

against, 381.A. 
pho1phor. Seo Phoaplior-bronze. 
ph11ical propertiU, improvement, 

713A. 
porosity, prevention, 713..4. 
pre11ing1 change in properties by, 

461A. 
1and--cutinc1, A.S.T.:M. specifications 

for stoa.m or va.lves, 659i{. 
temperature o! melt, viaual judgment, 

7!0A. 
"'tin sweat," 251. 
trolle1 wire, A.S.T .M. spocificatioDB, 

6:;9A. 
worm·cear bl&nk11 centrifugal cast­

ing, 714A., 715A. 
zinc· , A.S.T.M. 1pocifioationa for 

sand castings, 6.58.ct. 
Bronsing, oleotrolytio, 641.A. 
Bureau of Standarda, 

book review. 782.A. 
ohemillry in met&llurgical dh'ilion, 

747A. 
Burettu, 

micro-, rapid method for calibra.­
tion, 589.A. 

new IJpe, 593.4. 
pinchcockt, :Mohr's modification, 

589A.; regulating device, t.189A. 
precWon, 589.A . 

Cable1, high·prossuro, tests, 673.d. 
Cadmium, 

anodu, poriodio phenomena., 630.A. 
boilin1 point, 433A. 
coatings, protection of iron, 505i.f . 
depo1ition, 641A., 645.d. .; action of 

gelatine, 641A . 
deiection, 570.A.; in presence of 

copper, 669A. 
eledrical rut.stance d own to l ·3° 

e.i~~~li!~~~·ra.vimetric, by means of 
cyanamido, l.i88A . ; in zino and 
in alloys, 578.A.; new method, 
578A. 
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Cadmium, 
latent heat or fusion, 43:?...t. 
molten, eloct. rcsista.nco, -4 26.4. 
overvoltage in liqu id ammonia and 

in wator, 628A . 
photoelectric cell, 653.4 . 
production, 653.4. 
propediet, 65.1A. 
separation, now method, !i7S.-I. 
single crystal!, thermal conductivity, 

4 18.-1. ; thermal e.m.f., 418A .; 
t hermal ox: pans ion , '~l !iA. ; thcrmo­
cloot. proper ties, ;U 5A . 

specific beat, 432A . 
1pectrum, offoct of elect. field, 

546A. ; tine struc ture, 534 11 . ; 
fiuorosconcc , 535A.; now Hnos, 
546A.; rod lino ).6438·7 , ohango 
of wavo-longth, 534A.; resonance 
lines, 535.4. ; under heavy current 
excitations, 553A. 

sublimaUon pressure, 433.4. 
vapour pressure, adjusted, 415..t. 

Cadmium-aluminium alloya, 448A. 
Cadmium-aluminium-zinc alloys, mc­

oha.1\icn.l properties, 44SA . 
Cadmium amalgams, behaviour in rela­

tion tn \Yeaton normal element, 633A. 
Cadmium-antimony alloys, 

electrical conductivity, 480.4 . 
electrolysis, 478A. 
magnetic nnalysis, 30. 
thermal conductivity, 4.80.4. 

Cadmium-bismuth allo:u. 
electrolysis, 4 78A. 
equilibrium relations, 455.-1 . 

Cadmium-lead alloys, 
electroly1ls, 478A. 
eutectic, etructurc, 108. 

Cadm.ium-1ulpbur mixtures, chcmi co.l 
rea.ctiona in solid pha.sc, 4·36A. 

Cs dmiam-tin alloys, eutectic strucl.uro, 
108. 

Cadmium-sine alloy1, 
con1Utution, 478A. 
electroly1is, 478.4. 
eutectic, formation of twin deforma­

tions, 483A. ; structure, 108. 
Cesium (goo a lso Alkali metals), 

&naJ ysis, quantitative, 566A. 
displacement by iron , 376A . · 
ions, aeoonda.ry electron emission 

produced by, 376A . 
preparation of small quantities, 404.d. 
1peotrum, i s-md se ries, 535A. ; lumi­

nescence, 635A. 
vapour, photo-ioniza.tion nnd rc la.tivo 

absorption probabi lities, 535-4. 
vapour pressures, 41 6!1 . 

Calcium, _ 
absorption of hydrogen, 4USA : 
action of oxygt'll-ni trogcn mixtures, 

434A. 
atom, excited, a.vcrngc life, 526A. 
detection, 57LA. 
estimation, 570A . ; by conversion of 

oxa.\f\ tc to cu.rbouo.tt-, 578A.; in 
nhuninium alloys , 80; in lca<l 
a lloys, G78A.; voh1metric, by 
P1•tn . as oxa.ln.tc, 578A. ; Yolu­
mctric, in mineral substances con· 
ta.iuing phosphori c n.oid, mag­
nc!'liu rn, iron, n.nd a..lunt ini um, 
57UJI. 

lattice energy, 527 A. 
production, 67 1A. 
properties, 67 l A . 
separation (small 'luantitics) from 

ma.gncsium (largo amounts), 673.A. 
spectrum, 11 and K l ines in 0-typc 

stars, 636A . ; K X-ra.y absorption 
edge, 536A.; spark d oublets, 
535A . ; station&ry lines in Q. &nd 
D -t.ypo stars, 636A . 

uses, 671.A. 
Calcinm·&luminlum alloys, electri ca l t·e. 

sista.nco, 44-SA ., 449A. 
Calcium · ailicide, crystal structure, 

521A. 
Calcium-1ilicon·aluminium alloy1, 

con1titution, 448A. 
electri cal conductivity, 84. 
hardness, 81. 
tensile properties, 81. 

Calorizing or metals, 606A . 
Carbon, 

atomic weight, 40011. 
1pectrum. ext reme ultra-violet, wave-

length atandards, 533A. 
Carborundum. Sec RefrMlorymateriala. 
Careco bearing alloy, 646.A. 
Casting (sec also .Moulds, &c.), 

centrifugal. Seo Centrifugal casting. 
die. Seo Die.c.<Uling. 
gra.vity. Sec Die...cMting. 
permanent mould. Seo Moulds, 

pernwnent. 
pres1ure. Sec Die-ca.sti11g. 
still·, 713A.. 

Casting or­
Aluminium, 713.4 . 
Aluminium alloys, 712A., 713-4. 
Arsenical copper, 124. 
Bronze, 22. 
Copper - arsenic - oxygen alloys,. 

144. 
Copper-bismuth alloys, 173. 
Mag nesium, 711 A. 
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C11tln1 ol-
Metala and alloys, 71lA . 
llickel-bra11, 662A. , 713A. 

Casting1, 
contraction stress, 712A. 
defective, analysis, 712A. 
inOuence of wall-thickneSI of moulds, 

707A. 
testing, 601A. 

Catalysis, theory and practice, book, 
70M. 

Catalytic action, 437A., 438A., 439A. 
Cathode di1per1ion problems, 44 IA., 

442A. 
Cathode sputtering, 407A.: oxpl1ma-

tion of phenomena, 441 A. 
Cathodes. Soe Ele.ctrodu. 
Celtium. See Bafnittm. 
Cement, action on metals, 4 97 A. 
Cemenbtion of aluminium by copper, 

506A. 
Centrifugal outing, 

7L4A., 7l5A. 
development in Ct. Brit.a.in 11nd 

J~urope, 71411 . 
Centrifugal cuting of bronze worm. 

gear blanks, 7l4A., 715A. 
Centrifugals for handling corrosive 

materinls, 501 A . 
Cerium, 

magnetic 101ceptibility, 416A. 
production, 671A . 
properties, 671A . 
uses, 671A. 

Cerium·iron alloys, preparation, <J56A. 
Cerium metals, clect rolyeis, 634A. 
Chemical constants, book review, 781A. 
Chemical properlle1. See uodcr 81Jecific 

71ropertiu. 
Chemical reactions in solid phue, 

method of invostigat.ion, 436A . 
Chemical resittinc materialJ, 497A., 

498A.,499A .. 500A . 
Chemical 1ynonym1, book rnview, 771.A . 
Chemical trade names, book review, 

771 11 . 
Chemicals, British, manufacturors, 

75711 . 
Chemistry, 

American, book, 761A. 
applied, reports on progress, 705.4. 
colloid, book, 763A. 
industrial, book, 758A. 
inorganic, book reviews, 708...1., 

77311. 
theoretical, book review, 768A . 

Chicago University, abstracts of theses, 
767A . 

Chlorination of metals, 435A. 

Chromium, 
anodic behaviour. in dil. sulpburio 

a.cid, 628A. 
book review, 771A. 
crystal structure of electrodopositfl, 

521A. 
deposilion, Colin }"'ink's patent, 

672A. ; from aqueous chromic 
acid solns., theory, 641A ., 642A . ; 
on automobilo part8, 072A.; on 
glass moulds, 643A.: pe.tent 
muddle, 072A.; progreBB in Gcr· 
me.ny, 6<J2A . ; removal of 
dangerous fumes, 643A . 

depo1ita. properties, 005A . 
electrochemical behaviour, 031A. 
estimation. volumetric. 579A. 
ferro. See Ferro-chromium. 
latent heat of fusion. 432A. 
pun, prepn., 377A. 
1peci1lc beat, 432A. 

Chromium allo11, 
chemical rui1t&nt, 653A . 
UH in chomical plant, lSOlA. 

Chrom.ium·cobalt·tongsten allo11. See 
Stellite. 

Chtomium·iron alloys (seo &l8o Ferro· 
chrome), 

coD1titutioo, 471A. 
manufacture, 063A. 
uses, 653A. 

Cbromium·iron--carbon alloys, constitu· 
tion, 456A. , 467A ., 470A. 

Chrom.ium·nickel alloys, 
constitution, 471A. 
manufacture, 053A. 
solid solutions, Iattico structure, 

410A. 
Ulfll, 653A. 

Cbromium·sillcon alloyt, 
manufacture. 663A . 
UHi, 653A . 

Clays. Seo Re/raclory malerial8. 
Coal(•) (sec aloo F·u.U), 

analysis, 731A . 
combultion. rato, 730A. 
e.tlmation of volatile matter, 731A . 
pulverized, combustion, 732A . ; for 

copper. refining, 732A.; in foundry, 
732A . ; te8t for finenOSB, 732A. 

term1 r elatinc to, definitions, 731A. 
:Z:·taJ 1tudiu, 731A. 

Coating of metalt. See Depo8ition, 
Galvanizing, Sherardizing, Spraying 
of mdal1, Tinning, &c. 

Co ball, 
ab1orption of hydrogen a.nd carbon 

dioxide, 396A. 
allolTopy, 377A., 396A. 
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Cobol~ 
boiling point. 43~A. 
book review, 778A. 
deposition, advnntagcs, 643A. ; 

compn . of baths. 643A. ; at mer­
cury dropping cathode, 625i l. 

detection, spec troscopic, 509.A. 
eleotrodeposition potentials, 627 A. 
estimation. mjcrochemicnl, use of 

pyrophosphatce, 582A. ; rapid , by 
epcct roscopy and colorimetry, 
li69A.; volumetric, 5S2A . 

Hall eftect in ovapol'u.tcd films, 
37811. 

latent beat of fu1ion, 43211. 
magnetic permeability, offoct of 

hydrosta.tic p rcs!rnrc, 378A. 
magnetic transformation, 429A. ; 

heat, 30GA. / 
non-magnetic films, 378A. 
passivity, periodic, 63 1.d. 
1peciflc heat, 390.4 . , 4:J2A. 
transformation, n1nv, 4f>SA. 

Cobalt alloys (sec a lso Stcllite), 
book review, 778.4. 

Cobalt-aluminium alloys. sand-cnst, 
449.4. 

Cobalt-cbromium-tun1sten alloys. Sec 
Stdlite. 

Cobalt-iron alloys, constitution, 4.57A. , 
46811. 

Cobalt-iron-nickel alloys. olcctrodcposi· 
tion potcntiu.ls, 627.4. 

Cobalt-nickel alloy1, constitution , 457A ., 
46811. 

Cobalt-tunraten alloys, constitution, 
458A. 

Coining, dies, 700A. 
Coke (Hee a lso Fut.la), 

metallurgical, combust ibi l ity and 
E.trcngth, 729.A.. ; purcha.sing, 
730A. 

term• relating to, definitions, 731A . 
teliing, 730'1. 
X-ray 1tudiea, 731.4 . 

Cold-working, 
etrect on evaporation. 422.4 . 
theoretical conaiderations. 420A ., 

4.21.4 . 
Colloidal metals. Sec under na.mcs of 

metals. 
Colloidal particle1, photophorcsis in 

o.quoous solns. , 436A. 
Colour o! alloys. rela.tion t.o structu re, 

482.1. 
Colouring o!­

Bronze, (HlUA. 
Bletala, 639.4., 07:.?A.; book review, 

77GA. 

Columbium, 
analy1i1, 567A. 
behaviour in presence of carbon 

tetrachloride, 583A . 
estimation. 583A. 

Combustion, surface, 731..4 . 
Compounda, 

Jntermetallic. Seo l ntermetallic 
compound&. 

metallic, thermal expansion, 481A. 
Compression testing. Seo T u t i11g , 
Compton ettect, a.coordi ng to SchrO­

diug1·r's theory, 550A . ; attempt to 
affect mo.gncti co.Uy, GOOA.; bearing 
on difTrn.ction of X-rays by cryetah1, 
649A. ; disappearance of unmodified 
li ne in, 649.4.; intcnejty of reflection 
of X -r&yff by crysta.ls a.nd, 520A. 

Condenser tubes, 
A.S.T.M. 1peciftcations. 661A. 
corrosion, 4 96JJ . 
corrosion prevention. 508.A. 

Conduction. metallic. duo.I theory, 
425A.; kineti c t heory, 426A. 

Conductivity, thermal, new method of 
determination, 430A. 

Conductivity of-
Alloy1, thcrmo.I, 430A . ; therma.1, 

relation to constitution, 480A. ; 
thermal, rela.tion to elect . , 480A. 

Aluminium, elect ., 372A. ; elect ., 
effects of torsion , 3ilA . ; thermal, 
offoote of torsion, 371A. 

Aluminium alloy1, elect., effect of 
a.tmospherj c exposure, 486A . 

Aluminium-calcium ·silicon alloys, 
elect., 84. 

Aluminium-silicon alloy1, elect., 84. 
Antimony·biamuth alloys, elect., 

480.A.; t hermal, 480A. 
Antimony·cadmium alloys, elect., 

480A . ; thermal, 480A. 
Arsenical copper, elect., 138. 
Bismuth single crystals, thermal, 

418A. 
Cadmium single c rystals, t.hcrmal, 

418A. 
Clouds, elect., 426A. 
Copper, e lect. , e ffect o f lead and tin 

with oxygen, 380A. 
Copper-arsenic·oi:ygen alloys, elect. , 

154. 
Copper·bismuth alloy1, d cct .• l 7G. 
Copper-palladium alloys, elect., 480A .; 

thcrmal,480A. 
Gold-silve r alloys, elect ., 480A.; 

t hermal, 48U.A. 
Lead-bismuth alloys, elect., 480A. ; 

therm Ill, 480A. 
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Conductivity o!-
Litbium, elect. , 391A. ; thermal, 

39 IA. 
Metals, tborm11l , 430A. 
Molten alloy11 elect., 4 79A. 
Ozlde mixtures, elect. , 426A. 
Platinum, olect ., influence ol abaorbod 

gas, 399A.; elect., influence of 
pressure, 399A. 

Single crystals of non-cubic metals, 
thermal, 418.4 . 

Sodium, elect., 391A.; tborma.l, 
391A. 

Tin, single crystals, thonno.l, 418A. 
TJn-zinc alloys, elect., 480..4. ; thor. 

mal, 480A. 
Tunpten, thermal, 410A. 
Zinc single crystals, tborma.l, 418A.. 

Conductors, electric. Boe Ca1Jle1. 
Con.dantan, 

Ball effect, rola.tion to tomp., 480A. 
ionization potenliall of nitrogen and 

iron on, 437A. 
ConltUuUonal diagrams. See .Equili· 

brium diagrams. 
Conatruct&l-2, properties, 446A. 
Condructal-8, properties, 44GA. 
Contact, oloctrica.l, tompoca.ture of a, 

Gl5A. 
Contact alloy1, 672A. 
Contact resistance, 428A. 
Copper, 

acid dips, 640A . 
action of acetylene, G83A. ; of milk, 

497A. 
allotropy, 380A. 
ancient bits and check pieces, 

660A. 
anisotropic. 380A. 
annealing of wire, 678A. 
annealing twiDJ, 417A. 
anodes, periodic phenomena, 630A. 
arlflnical,1 21; brittleness,5l(Paper); 

casting, 124; density, 127; effect 

~~S~yg::ti!~: :;:~~· c~~g~ct~v:;a~ 
ncss, 134; impact tests, 135; 
macrostruoture, 139; microstruc­
turc, 139; rolling, 125; so1id solu­
bility of arsenic, 140; temp. cooff. 
of olect . res ist.a.nee, 139; tensile 
properties, 127. 

atomic weight, 380A., 425A. 
" bed •elect," Dritish specifications, 

654A. 
boiling point, 433A . 
cable, A.S.T.M. specifications, 655A. 
cullng, 712A. 
casting1, exudations, 383A. 

Copper, 
cat&lyat, dehydrogenation and iso­

meric change of allyl alcohol by, 
383A. ; heat absorption of carbon 
monoxide on, 3~. 

calalylic aclion, 384;1., 385A. 
catalytically active, atructure, 61 3A . 
cold-rolled and annealed, crystal 

atructuro, 617..4 . 
containing cuprou1 oxide, action of 

zinc, tin, aluminium, and mag. 
nesium, 380A. 

crydals (large), production, 370.A. ; 
orientation in dependence of degrco 
of rolling, 379A. 

cr11tal 1tructure1 522A. 
cuprom oxl4e to. 382.A ., 383A. 
depo1ition, 646A .; acidity control of 

bath, 643.A.; heavy and npid, 
643A.; rapid, 043.A. 

deloclion, 569A. 
et!ect of araonic, 121 (Paper); anonic 

+ oxygen, 144; (Paper); bilmuth, 
169 (Paper). · 

eftect on condensed milk, 657A. 
electrical conductivity, effect of Jead 

and tin with oxygon, 380A . ; rela­
tion of annealing temp., 382.A. 

eleqtrJcal reaidaoce at very hjgh 

~':j~f :'!~~h !~y~~~. ;~1. ~ff~~~ 
20° t.o 900° C., 380A. 

el':!fd~ti382~~~~~.; ofwh~eui>;:~~ 
cakes, slabs, billets, ingots n.nd 
ingot bars, A.S.T . .M. 1pecifications, 
656A. 

embrittlement by hot reducing gases, 
383.A. ; annealing to provont, 
383A. 

endurance. 464.A. 
e1timation by means of orthohydroxy~ 

quinoline, 680.A.; by means of 
permangan&te, 680A. ; in bronze, 
electrolytic, 268 ; new methods, 
680A.; oxidimctric, by mea.ns of 
bismuth amalgams, 564.A.; qua.n. 
titative, 580.A.; titrimetric, with 
potassium iodide, 680.A. 

estimation ol bl1muth, 671.A. 
etchinc rearent. 69 (Note). 
erpan1lon, thennn-1, between + 101° 

C. •nd - 253° C., 379A. 
fireboxes, welding, 683.A. 
for electrical purpo1ea, 656.A. 
g:rain-1ize, relation to degree of de-

forrn&tion, 420A . 
Ball effect, rela.tion to temp., 480A. 
hardening, 461A. 
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Copper, 
hardness, 380..4. 
heated, action of reducing gases, 

383A . 
h igh conductivify, corrosion products, 

487A. 
ingots, inhomogeneity of zones of 

orv~tallh:a.tion , 382A . 
ioniiation potentials of nitrogen and 

iron on, 437 A. 
lake wi re bars, cakes, slabs, bille ts, 

ingots and ingot bars, A.S.T . .M. 
specifications, 650A. 

latent beat of fusion, 432A. 
low-temperature behaviour, 380A . 
lubrication, 38\ A . 
manufacture, 656A.; profits, 749.4 . 
mattes, removal o f iron, 749A . 
mechanical properties at high temps., 

382;1. 
microstructure, 513A.; change by 

rolling and annealing, 38211. 
occlusion of gases, 436A. 
optical constants, 429A. 
overvoltage, hydrogen , 628A.; in 

liquid am monia.and in water, 628A . 
oxidation, a.noma.lous protection 

against, 381A. 
phosphor-, A.S.T.M. spcoifications, 

U5SA.; comparison wit.h tough 
pitch ooppor, 382A. 

pipes fo r rai lwa.y rolling stock, 
British specHica.tions, 654A. ; fo r 
water services, long service, 662A. 

plates fo r railway rolling stock, 
British specifications, 654A. 

powdered, uso in a nalysis, 562A . 
protective oxide films, formation, 

507.4. 
r eaction wi th selenium tetra.chloricle, 

381A . 
recrystallization, 5 17 A. ; in hard. 

drawn wire, 521..t. 
reduced, catalytic o.ction, 384A ., 

385A. 
refined, estimation of oxygen, il83A.; 

estimation of sul phur, 583A. ; 
influence of cuprous oxide, 383A . 

refining, electro lytic, 63(.)A ., 637 A. 
rods for rai lway rolling stock, British 

specifica.tioni:i, 6f14A. 
rolls, engraved , 657A . 
scrap, recovery, 74SA. 
separation by mca.ns of ortho. 

hydroxyquinoline, 580A. ; in pres ­
ence of cadmium, electrolytic, 
573A . 

sheets, e lect.ro lyticn.lly deposited , pro­
perties, ~82A . 

Copper, 
silicon-, A.S.T.M. specifications, 

658A. 
so!tening of cold-rolled strip, effect of 

arsenic, 159; effect of arsenic + 
oxygen , 159. 

sots , prepara.tion, 436A. 
solubility in mercury, 470A. 
solution in aqueous solns. of ferric 

chloride, 381A. 
.specific heat, 432A. 
spectrum, arc, 536A. ; arc, ZC'cman 

effect and, 530A . ; explosion, 
550A . ; quartet and doublet terms, 
53GA . 

sublimation pressure, 4-33A. 
sulphur vapour coatings, 381A. 
surface colours, variation with temp., 

710A. 
te mperature of melt, vjsua.l judgroent·, 

7JOA. 
tough, cakes and biJlct s for rolling, 

British specifications, 654.A . 
tough pitch, compn.risor. wit..h phos­

phor izcd copper, 382A. 
trolley wire, A.S .T.~:I . specifications, 

6U5A . 
tubes (arscnico1), brit.t.Ieness, 01; for 

ra.ilway rolling stock, llrith1h spcci­
fico.tions, 654A.; Wl'lding, fi83A . 

va pour pressure, 433A. 
viscosity, 380..4 ., 481..4. 
welding, 682A., 683A. ; autogcnous, 

683A . ; oxy-acetylC'nc, 682A., 
683A . 

wetting of oils, heat of, 381A. 
wire, A.S.T.1'.'I. specifications, 054A., 

655A. ; cficct of process annealing 
temp. on fina l an.nealing temp. , 
379A . ; relation of annealing 
temp. to conductivity, 382A. 

X·ray absorption, 381A . 
X-ray r efraction, 44311. 

Copper alloys (sco also A lumin.imn· 
" bronze," Babbitt meta,l, Beariny 
a.Uoy,~, Bras8, Bronze, Dura.lumin, 
Gun-meta.I, .,Jfmitz mefa.l, &c.) 

action of 11cetylcnc, 683.il.; of m ilk . 
497A . 

annealing twins , 417A. 
crystal structure, 522 A . 
mechanical properties, influence of 

sh rinkage, 4£i9A . 
oxidation, anomalous protection 

against, 381A. 
surface colours, variation with temp., 

710A. 
temperature of melt, visu1tl judgment, 

7lOA . 
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Copper alioya-
viscosity, 380A., 481A. 
which do not soften at high tempera­

tures, 459A. 
Copper-aluminium alloys (sec a lso 

Aluminium.-" bronze"), 
acid-resisling, 657A. 
action of magnesium sulphato solns., 

4.SSA.; of potassium chloride sol us., 
488.il . ; of sodium chloride aolns., 
488A. 

equilibrium relations, 449A. 
segregation, 483.A. 
aolid solutions, thcrmoclcct . pro­

perties, 481 A. 
viscosity at high temps., 481A. 

Copper-aluminium-silicon alloys, moch­
nuical prope.rtiea as sand-cast and 
hca.t-trented, 449.4 . 

Copper amalgams, constitution, 
46aA . 

Copper-arsenic alloy1, 
casting, 124. 
density, 127. 
electrical conduciivUy, 138. 
fatigue, 135 
hardness, 134. 
impact tests, 135. 
macrostructure, 139. 
microdrueiure, 139. 
rolling, 125. 
solid solubility of arsenic. 140. 
tensile tests, 127. 

Copper-arsenic-oxygen alloys, 
casting, 144. 
density, 147. 
electrical conductivity, 155. 
fatigue. 151. 
he.rdness, 151. 
impad tests. 154. 
macrostrncture, 154. 
microstructure, 154. 
rolling, 145. 
tensile properties, 147. 

Copper-beryllium alloys, 
constitution, 459A. , 4liOA. 
corrosion tests, 460A . 
mechanical properties, 459A. 

Copper-bismuth alloys, 
casting, 173. 
constitution, 172. 
density, 175. 
electrical conductivity, 176. 
electrical resistivity, 176. 
fatigue te!lb, 177. 
hardness, 175. 
impact tests, 177. 
macrostructure, 177. 
microstructure, 17:!. 

VOL. xxxvrr. 

Copper-bismuth alloys, 
rolling, 174-. 
tensile properties, 175. 

Copper-gold alloy•, effect of load, 
466A . 

Copper-magnesium alloys, 
hardness, 94. 
mechanical propertia, 93. 
m.icro1tructure, 96. 
tensile properties, 95. 

Copper-mangane1e alloys, 
properties, 469A. 
segregation, 483A. 
solid solutions, thormoolect. pro­

perties, 481A. 
uses, 469A. 

Copper - manganese - aluminium alloy1 
(see also lle1u1ler's alloys), 

crystal structure, 522A. 
properties, 469A. 
uses, 469A. 

Copper-manganese-tin alloys, 
properties, 469A . 
uses, 469A. 

Copper-manganese-zinc alloys, 
con1titution, 465A. 
properUea, 479A. 
uses, 469.4. 

Copper-nickel alloys, 
colour, 460A . 
deposition, electrolytic, 643A. 
electric&! resistance, 460A . 
melting, electric, 293. 1 

• 

properiles, 472A . 
solid solutions, thermoclcct. pro­

perties, 48lA. 
Copper-nickel-aluminium alloys, Hall 

eftcct, relation to temp., 480A. 
Copper-nickel-zinc alloys. Soo Nickel­

brasa. 
Copper-pallaclium alloys, 

electric&! conductivity, 480.A. 
thermal conductivib, 480A . 

Copper-silicon alloys, properties, 460A ., 
461A . 

Copper-silver alloys, 
eutectic, structure, 103. 
solid solutioDJ, disintegration, 

483A. 
Copper-tin alloy1 (see &lso B ronze), 

equilibrium diagram, 188. 
euleclic, 188, 235. 
magnetic an&lysis, 46. 
microstructure, 189. 
solid solutions, thermoclcct. pro­

perties, 481.A. 
viscosity, 455A. 

Copper-tin-antimony alloys, constitu­
t-ion , 477.-1. 

3F 
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Copper-tin-zinc alloys, 
oon1titution, 465A. 
properties, 405A. 

Copper-zinc alloys (soe also Bras11, &c.), 
a: 10Ud solution, diffusion of zinc, 

462A. 
oonditution, 462A. 
electrode potential, 463A. 
hardneu, 4·63A. 
ma1t1eUc analysis, 45. 
1olid 1oluU0111, thormoclect. pro­

perties, 481A. 
Core oils, spocifi ca.tions, 700A. 
Core1, 

binders, stu.uda.rd sand for uso in 
testing, 70611. 

dry-aand, offocts of m oisture absorp­
tion, 705A . 

made with cereal binders, dotg. pro­
perties, 706A . 

making with elect . heat , 705A . 
1upport1 in largo on.stings, 70GA. 

Correspondence, principle of, G55A . 
Corrosion (see also DeJ>OSili01i, Gtd· 

tJani:ing, Painta, Spraying of 
metal&, 7'iniiing, &c.), 

accelerated tests, report of A.S.T.M. 
Cttce., 493.4. 

book review, 783A. 
by sea-water, 498.4. 
electrolytic studies, 49-lA. 
t1lt1ctrolytic theory, 494A. 
ftirroxyl indicator, 493.4. 
fundamental principles. 495A . 
intflnsivfl, porosity and, 494A. 
liquid line, 496A. 
prevention, 50711., 508A. , 509A. 

(see a lso Deposition, Galvar~izing, 
Pai1tts, Tinnilt!J, &c.). 

rapid, within capillaries, 493..4. 
research at Chomisch-Technische 

R eichsan.stalt, Borlin, 493A.; in 
Engl&nd, 493A. 

Corrosion fatigue, stress-strain-cycle 
relationship and, 423..4. 

Corrosion Fund, account.a, 12. 
Corrosion of-

Aluminium, by acids, 487 A. ; by 
cone. sodium chloride solns.,487A.; 
by hydrochloric acid, elleot of 
thermal treatment, 487 A. ; by 
neutral salt solutions, 487 A. 

Aluminium alloys, atmospheric, 486A. 
Brus in calcium salts, 489A. ; 

in distilled water, 489A. ; in mag­
nesium salt.a, 489.4. ; in sodium 
salt.a, 489..4. ; in water-meters, 
489A. 

CondenHr tubes, 496A. 

Corrosion ol-
Oream separators,. 497 A. 
Galvanized iron plates, 502A. 
Ouolene plant, 497A. 
Iron, 495A.; effect of temp. on 

liberation of hydrogen by, 492.A . 
Lead ca.blo sheaths, 490A. 
Locomotive boiler1, 496A. 
Nicktil alloy singe rolls, 490A. 
Non .. ferrous met&ls and alloys, report 

of A.S.'.l'.M. Cttce., 493A. 
Oil refinery apparatus, 496A. 
P etroleum refining plant, SOJA. 
Pulp and paper industry machinery, 

496A. 
Pumps, 498A . , 
Tinplate oonta.incra, 491A., 492A. 
Zinc, atmospheric, 493A.; effect of 

tomp. on liberation of hydrogen by, 
492A. ; in a lkaline aolns., 493A. 

Corrosion resistan t materials, 497 A., 
498A ., 499A., 500A., 501A. 

Cottrell proce11, development, 756.4. 
Council, 

Report. 1. 
votti of thanks to, 13. 

Cracking of brass, 183, 193. 
Cretip, 

failure of metals by, 42-lA. 
pamphlet, 766A. 

Crucibles, 
rraphite, cla.ya for, 737A. 
tungsten powder, 737A. 

Cry1tal aggregates, plastic deformo.tion, 
421A. · 

Crystal growth (see Also R ecrystalliza­
tion, &c.) ,,417A. 

Crystal growth in electrolytic deposits, 
63SA . 

Crystal habit, factors influencing, 619A. 
Crystal lattice (aec also Orystalstructure), 

orientation of cryatal in, 521A. 
reciprocal, a.nd X -ray diffraction 

patterns, 520A. 
relation between atomic number and 

properties of ions in, 63 1A. 
Cry1talli11tion, periodic, 34 7. 
Crystallography, geometrical, addition 

and subtraction rule in, 520..4. 
Crystal structure (see also Crystal lattice) , 

analysis, n ragg method, 516.A.; use 
of X-rays, 516A.; X-ra.y, and its 
relR.tion with chem. constitution, 
616A. . 

connection with chemical valency o.nd 
electron grouping, 620..4. 

Crystal structure of­
Ag1Hg,. 523A. 
Alloys, 516.A , 
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Cry1tal llructure ol-
Aluminium {cold -rolled), 517A. 
Calcium 1illcide, 52I A. 
Chromium elcot.rodepoait8, 521A. 
Copper, 522A. ; (a.nnca.lcd cold-rolled). 

5 17A. 
Copper alloys, 522A . 
Dnralumiu, 521A. 
Gallium, 522A. 
Gold, 522A. 
Bard-drawn wire1, 517A . 
Heu.tier 's alloys, 522.A. 
Magnesium dizincide, 623A . 
Magnesium plnmbide, 522A . 
Manganese-aluminium-copper alloys, 

522;!. 
.Molybdenum-carbon sy1tem, 524A. 
Osmium, 523A . 
Permalloy, 523A. 
Ruthenium, 523..4. 
Silver, 522A . 
Thallium, li23A. 
Tungsten-carbon system, 524.A . 

Crystall, 
angles, mco.eurcmcnt with micro-

eoopc, 620A. 
annealing twins, formation, 417A . 
concave forms in, 512A. 
deformed, meaning of Laue dis.gram, 

519A. 
growth, 612A . ; in suporsa.turated 

liquids, 331 (May Lecture}; theory 
of mechanism, 5 1011. 

inner dif!nsion in, temp. a t commence-
ment of, 419A. 

metallic. growth, 5 18A. 
optical anomalies, 519A. 
orientation. dctcrmina.tion by pro­

duction of slip-bands, 5 llA.; in 
m cta.l pieces, rclu.tio n t o cls.stic 
properties, 419A. 

plastic deformation, 42JA. 
aingle. Sec Single cryatall . 
small inclusions in, detection by pro­

duction of slip-bands, fi l l A. 
solution, 612A ., 518A . 
symmetry, ma.thcmatica.l study, 

510.1. 
I-ray reflection, intensity, 020A. 

Cupellation, los11ce, effect of air, 
564A. 

Copolas, a.ir-blast conveyance, 710A . 
Cutting, 

blowpipes, improvemen t, 693.A.; 
Weber cast -iron, 604.A. 

equipment at British Industries Fair, 
692A . 

machines, oxygen, 702A. 
oils, manuf., 702A. 

Cnttinc, 
pre11ure in milJing, 701.A. 
temperatures, measurement, 701.A. 
veloclt1 in milling, 701.d. 

Cyanide sores, treatment, 640.A . 

Deformation. See Plastic deformation. 
Den1it1 of-

Araenical copper, 127. 
Ber1llium, 375A. 
Copper-ar1enic-o:rygen alloy11 147. 
Copper-bi1mutb alloys, 175. 
Platinum (na.ti ve), 398.A. 
Silver, 400.A • 
Tungsten, effect of working, 4 l OA. 

Dental allo1s, oligodynamic action, 
HOA. 

Depo1itton (eoe a]eo Galtianizing, 
Shcrardizing, Spraying, Tinning, 
&c. ), 

acidity of solutions, 639A . 
addition aaentl, effect of various 

conditions, 639A . 
book review, 776A. 
cleaning 111tem1. 640A. 
conductivity of tolulions, 638.A. 
conectinK •• umatillactoQ '' electro-

lytes, 630.A . 
dipping bukeb , Monel metal, 641.4. 
m echa.nJcaJ, 638A. 
pla&ing generator, 640.A. 
recent advances, 637A. , 638.d. 
regulating the 1oluUon, 639A. 
1p0Uin1-out troubles, 640.ll. 
teaching principles, 637 A. 
treating c1anide 1ores, 640A. 
value of r esearch, 637A. 

Depo1ttlon o!-
Bru1, compositions of baths, 641 A. 
Bronce, electrolytic, 64IA. 
Cadmium, 64-IA., 645A. j eJectro-

Jytic, action of gelatine, 641.A . 
Chromium, Colin Fink'e patent, 

672.d.; po.tent muddle, M2A.; 
progress in Germany, 642A.; 
removal of dangerous fumes, 64 3A.; 
from aqueous chromic acid solna. , 
theory, 641A., 642A.; on auto~ 
mobile parts, 643A.; on glue 
mou1ds, 643A. 

Cobalt, advantages, 643A . ; compn. 
of baths, 643A. 

Copper, 045A.; acidity control of 
bath, 643A . ; heavy and rapid , 
643A.; rapid , 643;! . 

Copper~nickel alloys, elcct.rolytio, 
643A. 
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Deposition of-
Meta.Is on alu minium l\nd light 

alloye, elect ., 64 l A. 
Nickel, acid control of baths, 644A. ; 

building plating ta.nk, 1144.4.: 
commercial, 644A.; compn. and 
p roperties of solutions, 044A. ; dis­
m1ssion, 644.4. ; H-ion control o( 
baths with quinhyclrone eloctrodo, 
644.4.; on a luminium, 644A. 

Tin, elootrolytic, t\4511. 
Zinc from oloctrolytcs containing 

gela tine a.nd a luminium sulphate, 
H45.4 .: from anlpha.te solns., 
electrolytic, 645A. ; on positive 
polo of simple voltaic colJ , 645A . 

Detinning. 037A., 667 A. 
Detroit electric furnaces, 320, 725.4. 
Dezinciftcation. Sea CorrO!Jion. 
Didyminm, spectrum, ultra-red nb-

sorption, 537 A. 
Dle-casling, 

machines, 710.4. 
processes, 71 GA . 

Die-casting of­
Aluminium, 710 .:1. 
Brass, 716.4. 
Bronze, 710A. 

Dielectric constant of Selenium (rod 
cryst.'Ll!ine), 40511 . 

Diffusion of solids, 434A. 
Dilatation. See Ez pan.sio1i. 
Dilatometera, 59111., 692A. 
Dilatometric an&lysi1, 

applications, 485.4 . 
principles, 485A. 

Dipping, bright, 640A. 
Disintegration of elements, artificial, 

525A. 
Drawing properties of me&als, men.auro­

mont , 099A. 
Drop.forging, 700A. 
Duralumin (see also under names of 

constituen t meta ls), 
action of magnesium sulphate solns., 

488.4.; of poto.asium chloridesolns., 
488A.; of sodium chloride solns., 
488A. 

age-hardening, 44 9.4 . 
air1hip coverings, 652A. 
aircraft propellers, manuf., 651A. 
connecting rods, ma.ehining, 65 Lll. 
corrosion, 447A. 
cry.tat atructure, 52 1A. 
deposit• on, clootrolytic, 64- l A. 
endurance. 464A. 
heat-treatment, 44711•. , 1'49A. 
mechanical properties, 450A . 
production, 44-7A. 

Duralumin, 
propertie11 449.A . 
Sheet, effoct of heat-treatment on 

mechanice.l properties, 450A. ; 
hardness, 605A . 

uaes, 450A. 
welding, 682A. 

Dwi·manganeae, discovery, 385A .,386A. 
Dyehouse machinery, materials for, 

499A . 
Dynamometera, precision, temp. 

pcnsa.tion, 599.4. 

1:cole Centrale des Arts et Manuf-.ctureJ 
(Paris}. new labora tories, 756A. 

Education, tochnica.1, book reviews, 
782A. 

Egypt, ancient. metallurgy, book review, 
769A. · 

Eka~manganeu, d iscovery, 385A., 386A. 
Elastic limit, dynamic, 604A. 
ElaJticity, 

application of diffraction halos to, 
601A. 

book, 7G3A. 
Election of­

Auditor, 17. 
Membeu1 14, 329. 
omcera, 13. 
Student Members, 14:, 329. 

Electric currents, measurement by 
olrctronie emi1:1aion from heated 
wi res, 509A . 

Electric furnaces. Seo Furnaces. 
Electric welding. Seo 1V eldinv. 
Electrical conductivity. Sec Con-

ducti.i,ity. 
Electrical conductors, improving, 673A. 
Electrical overhead transmi11ion lines, 

672A. 
Electrical resistance (see also Con· 

ductitJity, eledric), 
measurement, methods, 611A. 

Electrical resistance materials, 072A . 
Electrical resistance ol-

Aluminium in molten sta.t.c , 4_26A. 
Aluminium-calcium alloys, 448A., 

449A. 
Antimony in molt<'n state, 426A. 
Arsenical copper, temp. cocff. , 139. 
Bismuth in molt.cn Rtate, 426A . 
Cadmium d own t o l · 3° u.ba., 387 A.; 

in molten state, 426.A. 
Copper, effect of lea.cl a.nd t in with 

oxygcn, 3SOA. ; from 20°io 900°C., 
3SUA. ; wires a.~ very high fre. 
qucncieR, 383A. · 
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Electric•l reai1tance of­
Copper-bi1mutb alloyr , 176. 
Copper-nickel alloys, 460A. 
Gold dov.rn to 1·3° abs., 387.A . 
Indium at low t.emps. , 427A . 
Iron down to l · 3° u.bs., 387 A . 
Lead in molten state, 426.4 . 
Mercury, 426A. 
Metallic materials fo r electric hcatiJ1 g, 

A.S.T.M . mothoa of test, OllA. 
Metals, effect of absorbed gas fi lm, 

4.27A. ; relation between change 
a.t fus ion o.nd crystal lattice, 
427A.; thcorcLicu.l com1idc ru.tions 
o{ valency and, 4.27A . 

Molten metals and alloys, 480.4 . 
Nickel dowu to l · 3° a bs., 387A. 
Nickel steels, d(:pcndence upon 

compn., temp., ond hcat-trcatm<'nt., 
414A ., •175. 1. 

Pia.Unum down to 1 ·3° n.l.m. , 387A. 
Pure metalJ in molten sta.tc, 426A. 
Silver down to 1 ·3° abs ., 387A. ; in 

molten state, 4!?6.4. 
Tin in molten stn.te, 42GA . 
Tungsten, 410A.; effect of working, 

4IOA. 
Zinc down to 1 ·3° llbs., 387A.; in 

molten state, 426A. 
Electricity, comparison with gns fo r 

indust. heating, 72811. 
Electrowcapillarity, theory, 624A. 
Electrochemiatry, 

future trenda, U2 l A. 
industrial, 25 yca.tfl' progress, 621A . ; 

roviow for year 1920, 62 1.4. 
theoretical, 25 yea rs' progress, 62 1 A . 

Electrowdepoaition. See Depoaiiion .. 
Electrode poteotJal, clcctrokinetio be­

haviour o.nd , G:llA. 
Electrode potential of-

Aluminium, in o.qucoua aolns., 373A.; 
t heoretical, 373A . 

Copperwzioc alloys, 463.d. 
Thallium, 409A. 

Electrode. (seo a.lso Anode.a), 
lliguet, 72 1 A. 

Electroly1i1, a ltcma.ting curren t, a r­
rangement for, 622A.; new method 
of measurement in, 622;1. 

Electrolytic analysis. Sec Analysi8. 
Electrolytic deposition. See Depo8i-

iion. 
Electrolytic refining. Seo l?efininy. 
Electromotive behaviour of Aluminium, 

373A. 
ElectromoUve power, m1:chn.11 ism of d C" · 

vclopmC'nt, rclu.tio n of hydrat ion and 
adsorption , 024.d. 

Electron(s) (sec a.1!:10 A lonu), 
book, 758A ., 759A. 
emission from cold meta.ls, 442A . 
heat capacity, 428A. 
Lorenz, moving a.rbit.ra.rily along &. 

straight line, 528A . 
spinning, in hydrogcn -Jike spectra , 

528A . 
structure, 527A. 
sub-, existence, 527A., G28A. 
variable ma11, 627.A . 

Electro-plating. Sec D epositfon. 
Elektron (sec a lso M aqnuiutti alloy1), 

manufacture, 468A. 
protective oxide layer, 400A . 

Element No. 61, discovery, 41 0.A . , 
417A . 

Elements, 
arti6Cial disintegration, 525A . 
periodic cla11i6cailon, 443.4 . , 444 A . 

Elinvar, ha irsprings, manuf. und p1 0· 

pert .ic11, 11 5. 
Elkonite copper-tungsten electrodes, 

691;1. 
Embo11ing dies, 701A. 
Enamellinc, 

furnaces, comparison of gas- and coal­
fi red, 507;1 . 

industry in Sout.11 (U.S.A .), 507A. 
Endurance. Sec J'aligue of t1&elala. 
Endurance limlt, 4.23.d . 
Endurance of-

Bra11, 464 A. 
Copper, 464.ll. 
Duralumin, 464A . 

Entropy, chnngc on mC"lt ing, 432A . 
Eppley standard cells at hich tempera­

tures, 633A . 
Equilibrium diagram•, general pro -

pcrtice, 485A. 
Estimation. Sec A11alysi11. 
Etching figures, na.turc, 512.d . 
Etching of metals, 748.d. 
Etching reagents, potassium forri ­

oyanide, durability, 514A . 
Etching reagent. for­

Copper, 69 (Note). 
Germanium, 386A. 

Europium, 11pectrum, a.re, new l ines, 
537;1. 

Eutectic1, 
lowering of freezing point in bina ry 

systems, 483A. 
structure, a.p1>lica tion of strain 

met hods to investigation, 103 
(Note). 

win deformatJont, fo rma.tiou, 
483A. 

Everdur, properties, 497.A. 
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Expansion. 
coeftlcient, a.nd froo spa.ce, 433A. 
therm&), ROntgonogra.phic dotermina. 

tion, 6 lOA. 
Ex)amion of-

Allo71, thorma.1, 48IA. 
Alum.inium·iron alloys on solidifica­

tion, 45LA. 
Aotimony·1ilver alloys, 481A. 
Copper, t herma.1, botwoon + 101° C. 

a nd - 263° C. , 379!1. 
lnvar, 472A.. 
Meb.11, thermal, book review, 778A.; 

thermal ooofI., iufluonco of work­
ing, 433A. 

Tungsten, thermal, 610A. 
Edensometer1 for threads and wires, 

609A. 
Martens tne, modified, 4 79.1 . 
mechanical autographic, 609A . 
new type, 609A. 

Failure of metalJ by creep, 423.-1. 
Pall&eiff, popular, book review, 780A. 
Patigue (soe also Enduranu), 

corrosion-. Soo Oorro3io1& fatigu e. 
Fatigue of-

Arsenic.t copper, 135'. 
Copper-arienio-oxygen alloys, 15 1. 
Copper-bismuth alloys, 177. 
ltetall, offoot of grooves, thread.a, 

a.ud corrosion, 424A. ; general 
survey, 422A.; mechanism, 42:l.4., 
42411.: present knowledge, 424A. 

Fatigue tuting. See T u ti.ng. 
Ferro alloys, 

analy1i1, A.S.T.M. methods, GOGA. 
aamplinr. 5661:1. 

Ferro-chromium. 
A.S.T.M. 1peciflcation1, 653A. 
estimation of aluminium, 577.4. 
indudry, history, 635.4.. 

Ferromagnetic metals, ruo.gnotic trans­
formation, 429A.. 

Perro - marnetism of nickel and 
quantum state or its atoms, 396.4. 

Ferro-manganese, 
A.S.T.lll. 1peciftcations, 663A. 
anodic behaviour, 460.A. 
history, 392A. 
properties, 392A. 

Ferro-molybdenum, 
manufacture, 395A. 
worldnr. 395A. 

Perro-tungsten, estimation of tungsten 
by <Jalcula.tion on the An.1 himedoa.n 
principlo, 587A. 

Ferro-vanadium, A.S.T.M. specifica­
tions, 668A. 

Filaments, manuf&cturo, 699.4. 
Films. very thin, electrolytic deposition, 

638A. 
Fireboxes. See Locomotii:ea. 
Fireclay bricks. Soo R efractory mate­

rial&. 
Flame spectra. Seo Spectra. 
Flaws, methods or observation in metal 

surfaces, 6 11 .d. 
Flowmeteu, new types, 593A., 69-tA . 
Fluxes, use, 710...1. 
Foils, metal, propnration, 67GA . 
Forming, d ies, 700.4. 
Foundry, 

American practice, 703A. 
apprentices, upgrading, 716A.. 
book, 765A. 
British industry, present state, 703.4 . 
education in. 746A. 
Hhibitlon in DUS801dorf, 703A. 
handlinr of materials, 705A. 
lay·out, 704A. 
planning for oconomical production, 

703A. 
practice, non.(orrous, 703A. 
trestle fo r supporting moulds, &c., 

705A. 
Fracture, oont.inuous, reduction of risk 

of, 603A. 
France, 

lt:cole Centrale des Arb et Manu· 
factures (Paris), 760A. 

industrial eftort, book roview, 780A. 
Friction. elastic r u.ngo, 601A. 
Fuell (SOO also Coal, Coke, Ona, Oil 

fu el, &c.), 
economy, 728A. 
European developments, 717 A. 
selection, fo.ct-0rs affecting, 728.d.; 

for hcat..t.roatmont, 72811. 
solid, ignition, 73011. 

Furnaces, 
Ajax-Northrup, electric, 292, 3 l0. 
Aju-Wyall, 288, 300, 313, 315, 316, 

319; performances, 291, 306. 
Baily, 320. 
crucible, utilizing wasto heat from, 

71 8A. 
Detroit, 320, 725.4. 
electric, Ajax.Northrup, 292, 310; 

Ajax-Wyatt, 288, 300, 306, 313, 
315, 310, 319; 1i.utomntic control, 
724A ., 725A.; auxiliary equip­
ment, 725A.; Daily, 320; design 
of tr1msformors, 721A.; Detroit, 
:120, 725A. ; oloctrodo rog ul o.tion, 
725.A. ; erected or being erected 
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J'urnAoea. 
in Gro&t Britain, 299; for braaa 
melting, 720A.; for moJting, work· 
ing, and power conBumption, 
721A.; for melting metals with 
high thom1al conductivity, 72 1A.; 
for refining Mone! metal, 722A . ; 
for eilicon-manganese, 722A.; 
H.-F. induction, 726A ., 726A., 
727A.; heat.treating, 290, 301, 
302, 30G, 722A., 723A., 724A.; 
Kay tilting, 721.4.; latest dceigne, 
720A . ; melting in U.S.A., 314; 
Miguct, 721A.; non-ferrous, 287 
(Paper); 100,000 amp., 721A., 
722A.; "pinch offoct," 308; 
power {actor, 724A.; refra.ctories, 
136A. ; resistor tubes, 724A.; 
Russ induction, 306; l'ammann, 
721.d.; uso at Niagara Falls from 
1902 to 1926, 720.A.; use for alloy 
melting, 721A.; vector diagram 
for, 724..A.; Wa.t.&on, 304; when 
advisable, 717 A. 

eleotricauuealing,ad vantages, 6781-1 .; 
of ' Vee tern Electric Co., 677 A. 

electric aro, theory, 725A. 
electric resistance, 725A. 
electric vacuum, improved, 600.d. 
European developmenta, 717.A . 
flame atream in, isotherms, 730A. 
forced-draught, convcya.nco of a.ir-

blagt, 710A. 
gas-ftted, 710A. ; burner selection, 

719.A.; for heat-t reating, 720A. i 
for molLing, 719A. 

heat-trenting, 717A. 
high-frequency electric, 287. 
Kay tilting electric, 72 l A. 
Krupp ra.diu.ut-hea.t, 717A., 718A. 
laboratory, 590A. 
lead-bath, elect. heated, 677 A. 
ltiguet electric, 721A. 
Muftle, heating phonomcna. in, 718A. 
oil-ft.red annealing, 677A.; crucible, 

710A.; improved burners, 720A. 
radiant-heat, Krnpp, 717A., 718A. 
roofs, interlocking tiles, 719.A.; sus-

pended, 7JOA. 
Run, 306. 
Hlt-batb, elect. hea.ted, 677 A. 
Tammann electric, 721A. 
temperatwea, pyrometers for mca.s-

urerucnt, 618.d. 
volume, relation to combustion of 

fools, 717A. 
Watson, 304. 

Fu1ible alloys, tra.nsformation phe­
uomena., 456A. 

Gallium, 
cr11tal 1tructure, 622A. 
uparation from aluminium and iron, 

674A. 
vapow, reson1mce potentials, 637A. 

Galvanised coatin11, microstructure, 
613A. 

Galvanised iron or 1teel telephone and 
teles:raph line wire, A.8.T.M. epccill · 
cationa, 670A. 

Galvanised iron or 1teel tie wiret, 
.A.S.T.M. specifications, 670A. 

Galvanised iron platH. 
ftte, corroaion test·8, 602A . 
spray-. corrosion t ests, 502A. 

Galvanised 1heet1, 
blilter1, C&UBO of, 602A. 
branding of Qoalit1, 670A. 
fire te1tl, 670A. 
bot-dipped, A.S.T.M. epecifioations, 

669A. 
Galvanised sheet 1teel, bend teat., 

G02A. 
Galvanisinr, 

coatinga, A.S.T.M. specifications, 
502A.; Preece test, 603.A. 

modern practice, 502.A. 
workeu, ocoupa.tional syndrome 

among, 763A ., 764.A. 
Galvanizing ol iron and steel wire, 

502A. 
Galvanometer1, 

magnetic 1creenin1 of, 507 A., 
698A. 

moving-magnet, 597A. 
vibration, 097A. 

Gamma-rays. Sec Raya. 
Gas( ea) (see a.Leo Fuda), 

compari1on with clectticity for indust . 
heating, 728.A. 

flow, a.pparatus for measurement, 
694A. 

occlu1ion, 436A. 
pocket te1ter, 732A . 

. temperature, mcaaurement, 619.4.. 
G&1-flred lurnacH. Seo Furnac:u. 
Gates, 706.tl. 
Genelite, 646A. 
Germanium, 

book review, 768.A. 
contact-voltase un1itivib, 386A. 
etching reagent•. 386A. 
melting point, 386A. 
occwrencein Bolivia, 749A . 
preparation, 386A. 
purification, modified vacuum ap· 

pa.ratua for, 592...1. 
volatility in hydrogen and in vacuo, 

386A. 
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Germanium·alumioium alloys, 
ageing phenomena, 451A. 
constitution, 45JA . 

German silver. Seo N 1'ckel-bras.j, 
Germany, 

atumiuinm production. 74 011. 
material standards, G'i l A . 

Glass to metal joints. 59i A. 
Glucioium. S«o JJeryllium. 
Gold , 

anisotropic, 3SOA. 
anodic behaviour in <lil. sulphuric 

acid , 02811. 
anodic oxidation, 387. I. 
boiling point, 433.4 . 
catalytic docomposit ion of hyd rogen 

iodide, 387A . 
colloidal, ana lysis, 388A. ; cons t,i­

tu t.i on , 388A . ; in s ilicic acid gel, 
rhythmic d iurna l ba ud11, 3SOA . 

crystal structure, 022 .-1 . 
dispersoid synthesis, 388A. 
effect of lead, 4GOA . 
electrical resistance tlown to l · 3° C., 

:187A. 
estimation, potcnLiomot ric, 580A. 
Hall effect, relation to tomp., 480.4 . 
latent heat of fusion, 432A. 
native, hardness, 38611 . ; origin , 

:!86.4. 
optical con1tanb, 429A. 
overvoltage, hydrogen, G28A . 
photoelectric emiuion, 428A . 
precipitation by proteins, :JSSil . 
protection by proteins, 388A. 
separation from si lver, Bn.tc h process, 

635.4.. ; from silver, conductfri ty 
of cloctrolytcs, 63G.4. 

sols, coagula t ion, e ffect of temp. 
on velocity, 388A.; diffc rcmtly 
coloured, 388A . ; prepa ration from 
dilute a lk. gold chloride solns., 
growth of sme.ll gold pal'ticles, 
388A. 

speci fic heat, 432A . 
spectral emissivity 11s function of gold , 

408.4 . 
spectrum, coincidoncc of some lines of 

tha llium, 537...J.; K -8ories omis­
sion, 54 7 A. ; L-sories, precision 
measurements, 541A . 

transmutation, book roviow, 774 A. 
o[ mercury in to, 43911., 4-40A. 

vapour pre!lsure, 433.-1 . 
Gold amalgams, constitution. 4G9.4. 
Gold-copper alloys, offoc t of lead, 4G6 A. 
Gold-silver alloys, 

action of nitric acid, 405A . 
electrical conductivity, 480A. 

Gold-silver •lloys, 
equilibrium r elations in liquid and 

solid s tut.c, 466/1 . 
thermal conductivity, •lSOA . 

Gold-zinc alloys, compound AuZn, 
ntomjc struct ure, 531A . 

Goniometer, X-ray, ' Vcisscn bcrg. 595A . 
Grain-growth (sec a lso CNJ&tal yrowth, 

RccrystalUzalion, &c. ), 
relation of surface to volume in 

crystals as deter mining factor, 
5 1911 . 

Grain-size, rclntion to degrco of do. 
formation, 420.4. 

Granulation of slags and metals, 
748A. 

Grnphite. Seo Rrfmcfory materials. 
Gravimetric analysi1. Soe An<'.lysi8. 
Gravity casting. Soo Die-cmti11y. 
Oun-metal (aee al8o under nnmcH of 

const.it ucnt metllls), 
heat-&reatment, 67 811 . 
physical properties, im1Jrovcmont., 

71 3A. 
porosity, prevent ion, 713A. 

Hafnium, 
book r eview, 768.4 ., 772A. 
books, 762.4. , 7G5A . 
modificati on changes, 41511. 
separation from zirconium, 573A. 
1pectrum, a rc, 573A. 
thermionic emission, 413.4. 

Hairspring strip, tost.ing, 11 !). 
Hairsprings, 

manufacture, 111. 
proper ties, 111 . 

H all eft'ect, 
new experiment on, 4:;0A. 
relation to allied effech , 4:.l0.1. 
r etardation in magnetic field , 430A. 

Hall eft'ect in-
Antimony with wea k fields, 374.A. 
Bismuth sputte red fi lms, i170..t. 
Cobalt e va porated films, :J78A . 
Con1,antan, rela t ion to tomp .. 480A. 
Copper, relation to temp., 480.4 . 
Copper-nickel-aluminium alloys, rcJa. 

tion to t.em p., 4 BOA. 
Gold , relation to temp., 480A . 
Iron evaporated fi lms, 37 811 . 
Manganin, relation to temp., 48011 . 
Nickel evaporated fil ms, 37811 . 
Palladium ovaporntcd fi lms, 378A. 
I'hosphor-bronze, rclnt ion to temp., 

480.4 . 
Platinum evaporn t.cd film s, 378A. 
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Handling of materials, 705A. 
Hardening 

by cold deformation, 420A. 
by dispersed constituents precipib.ted 

from solid solutions, 479A . 
cry1tal lattice and, 420A. 
strain-, 420A., 421A. 
theory, 420A. 

Hardness, Hortz.iao, npparatus to meas­
ure, 606.4. 

Hardness te1ting. Soo T esti11.g. 
Hardness testing machines. See Test­

ing 1nuchi11e8. 
Hardness teats . Soo Teati11g. 
Hardness of-

Aluminium shoot, GOSA. 
Aluminium-calcium-silicon alloys, 81. 
Aluminium-sili con alloya, 82. 
Arsenical copper, 134. 
Beryllium. 375.4. 
Br&SI (GU' 40), 463.1 . 
Copper, 380A. 
Copper-arsenic-oxygen alloy1, 151. 
Copper-bismuth alloys, 175. 
Copper·zinc alloys, 46JA. 
Dlll'alumin sheet , 605A. 
Gold (notive), 386A. 
Lautal, 450A. 
Magnesium-copper alloys, 04 . 
Platinum (nati\'e), 30SA. 

B oating, 
comparison of gas and electricity, 

728A. 
industrial, possibilities, 756A. 
theory, 727 A. 

Heat-treating furnaces. Sec Ji'urnaccs. 
Heat-treatment (seo al so Amt~ali11q, 

&o.), 
gas fuel, 729.4 . 
selection of fuel, 72SA. 
furnaces. Sec Punuca. 

Heat-treatment of­
Aluminium alloys, G78A. 
•• AlumJnium-bronzes,11 678A. 
Aluminium-copper-nickel-magnesium 

(piston) alloy, 677A . 
Brass (60' 40), 463A . 
Oun-metal, 678A. 
"Y" alloy, 677A. 

Helium, spectrum, time intervals be­
tween appears.nee of certain lines, 
54L4 . 

Heu1ler 's alloys, crystal structure, 
o22A. 

Heterogeneous systems, equilibrium, 
624A. 

High vacua, book review, 774A. 
Hon. Treasw er 's Report, !) . 
Hot-galvanizing. Sec Galvmu':zing. 

Boote Fund, accounts, 11. 
Hydrochloric acid, 

action on metals and alloys, 498A. 
transference numbers in glycerol­

wn.ter mixtures, 633A . 
Hydrogen, spectrum, continuous, 637.A. 
HydroKen-ion concentzaUon, determina­

tion, 622A ., 623A. 
Hypernik, cores for current tra.nsformers, 

665.4 . 

Illinium, discovery, 389A. 
Illumination of IPECilllf'DI. S~c 

.Metallcgraphy . 
Impact testlng. Sec Tuti11u. 
Incandescent Beat Co., Ltd., heat· 

t reating furnaces, 717 A . 
Indium, 

electzical resistance at low t emps .• 
421A . 

v&pow, resonance poten tials, 537 A . 
Inner structure of metals, practical 

eignifica.ncc, 611A . 
Inorganic 1ub1tancea, propcrtifB, book, 

765A. 
Intercrystalline penetration of metala, 

183, 193, 218, 224 . 
Interfaces, equi librium at, 624A. 
Intermetallic compoundt, preparation 

by wet method, 484A. 
Internal 1tre11. Seo Season.crackinu, 

&c. 
Internal stre11 in Bran, 464A. 
Invar (sec also Nickel alloys), 

abnormal expan1ion, 472A. 
hait1pring1, 01a.nuf. and properties, 

11 5. 
microstructu.re, 472A. 
UH fo r precision balances, 591A. 

lnnrse aegregatlon, 
avoidance, 266. 
contraction theory, 248, 284 . 
theory, 262. 

lnverae aegregation in­
Alloy1, 241 (!'aper) . 
Bronze, 253. 

Iridium, 
detection, 584A . 
eltimation in small quantities, 

584A . 
separation from platinum and rho­

dium, 684A . 
spectrum, K-scrice cmiBBion, 547A.; 

L·scries, precision measurements, 
547A.; ..4/ -scrics X-ray, 542A . 

Iridosmine. preparation of platinum 
meta.ls from, 402A. 
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Iron, 
anodio beha viour in dit. sulphuric 

a.cid,62811. 
boiling point, 433A. 
ca1ting1, segregation, 483.A. 
corrosion. 495A. ; effect of temp. on 

liberation of hydrogen by, 492A. 
electrical re1i1t&oce down to l · 3° 

a.ha., 387A. 
electrodeposition potentials. 627 A . 
ferric, estimation in 11rua.ll quantities , 

5S3A. 
Ball errect in ovapor&tod fi lms, 378A. 
ionization potential1 of nitrogen and 

hydrogen on, 437 A . 
latent beat of fwioo, 43211. 
magoeUc permeability, effect of 

bydrosta.tio pressure, 378A. 
magnetic transformation, 429A. 
mould gues, 748..4 . 
non-magnetic 6Jms, 378.-l . 
occluaion of gases, 436A. 
overvoltage in l iquid ammonia o.nd 

in water, 628.A. 
passivit1't periodic, 631A. 
photoelectric em.iJsion, 428A. 
pyrophoric, absorption of hydrogen 

and oarbon dioxide, 306.4. 
tingle cry1tal1, longitudinal ma.gneto-

rcsi11ttmcc, 410A.; tens.city, 418A. 
1011, propa.ra.tion, 436A. 
speoidc heat. 432A. 
spectrum, explosion, 55011 . 

Iron-aluminium a1loys1 

1olidi8oation, 45 1 A. 
temper colours, 473A. 

Iron-cubon alloys, temper colours, 
473A. 

Iron-carbon-nickel alloys, lattice con­
stant, rcln.tion t.o density, 474A. 

Iron-cerium alloys, preparation, 45GA. 
Iron-chromium allo71 (soe al.so Ferro-

tl&romium), 
conslltution1 47 l t.l . 
m~u!acture, 653t.l. 
uses, 653A. 

Iron-chromium-carbon alloys, consti­
tution, 456A., 451A. 

Iron-chromium-nickel alloys, constitu­
tion, 470A. 

Iron-cobaU alloys, constitution, 457 A., 
468A. 

Iron-cobalt-nickel alloys, elootrodeposi­
t ion potontia.18, 627A. 

Iron group, mo.gncton numbora, spectro­
scopic oxplBnation, 547A. 

Iron-manganue alloy1, 
mechanical properUea, 469A . 
physical properties, 469A.. 

Iron-molybdenum alloy1, constitution, 
470.4. 

Iron-nickel alloys (soo aJso lnvar, 
Mumllal, Per'1wlloy, &c.), 

constitution, 471A. 
lattice constant, relation tq density, 

474A. 
magnetization, 473A. 
solid solutions, la.tt.ico structure, 

470.4. 
1peciflc heat, 4 73A . 
temper colours, 473A. 

Iron-nickel meteorites, structure, 474A. 
Iron-tin alloys, constitution, 477A. 
Iron-tungsten alloys, constitution ,4-77 A. 
Iron-vanadium alloys, tempor colours, 

4.73A. 
Isotopes, 

atomic conftauration, 524.A. 
mass spectra and, 524A. 
non-radioactive, 524A. 
origins, 524.A. 
proportions in different isotopic 

olemente, 524A. 
radioactive, 524A . 
relation bctwoon atomic wt., Hfo 

p:iriocl. and manner of transforma­
tion, 524-A. 

teparation, 524.A . 
Isotopes o!-

Lead, atomic wt. 1 300A . ; studios on, 
390A . 

UranJum, 4. l 3A. 

Jolly balance, automatic calculating 
device. GO l A. 

Joule etrect, oxpla.incd by Bohr's t heory, 
428.4 . 

Kaolin. Soo Refractory malerial8. 
Kay tilting electric furn ace, 721A. 
Knud1en efteot, 430A. 
Krupp r&di&nt·heat furnace1, 717A., 

718A. 
" K.S.-Seewauer," properties, 445A ., 

487.4., 648.4. 
Kunheim metal, preparation, 635A . 

Laboratory apparatus-
Ammeten, 599.A. 
Anemometer•, bot wire, 594A. 
Balances, British chemical and 

physical , 50 l A.; precision, uso of 
Invar for, G91A. · 
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Laboratory &pparatua-
Bomb calorimeten, Krupp V2A 

steel as pla.tinum substitute, 589A . 
BureUe1 , modification of Mohr's 

pinchcock, 589A. ; now type, 
693A.; precision, 689A.; regu­
la.ting device for pincbcocks, 589.A. 

Condensert, list, 596A.; variable a ir, 
list, 596A. 

Contact breaker, adjust.able, 599A. 
Dilatometers, 591 A., 592A. 
Dynamometers, p recision, tem p . com-

pensation, 599A. 
Electrometer, Compton. l.i98A. 
Filtering crucibles, porcelain, quartz, 

and g lass, 561A . 
Flowmeters, new ty1>ee, 593A., 

594A. 
Furnaces, improvod oloctric vacuum, 

G90A .; laboratory load, 690A. 
Galvanometers, magnetic ecroeniug 

of, 597A . ; moving-magnet, 597.A.; 
vibration, 591A. 

Goniometer, \Vcissonborg X-ray, 
695A. 

Heatinr apparatus, simple, 590A. 
Inductance standards. Hst, 590A . 
lolly balance, automatic calculating 

device. 591A . 
Micro-balance, Kuhlmann, 501A . 
Micro-burettes, rapid method for 

calibration, 589.A. 
Micrometer, measuring, t190A. 
:Microscopes. Soo j f icroscopeR. 
Optical multiplier, 59QA. 
Polari1cope for det.e rmiui~1g feeble 

pola.rization, 597 A. 
PotenUometer11 Drit.ish ma.do, 598.4. ; 

improvements, 598.4. ; portable, 
598.4. ; Tinsey-GaU, applications, 
598A. 

Pyrometers. Seo Pyrom.etcra. 
Quartz mercury lamp, ox porioncc, 

595A. 
Record measuring machine, 595A. 
Rnbber moulded article!, 591A. 
She&rer X-ray tube, modification, 

595A. 
Spectrograph, vacuum, 59-fA . 
Speclromeier, ultra-rod, 59-tA. ; X­

ray, with whicf1 wave-lengths are 
road directly on an ordinary 
micrometer screw, 594A. 

Sputtering apparatus, now, 595A . 
Stop .. watch, new, 596A. 
Testing machines. Seo 1'clllin.g 

11taehinea. 
Thermo~onverter, reliable, 597.A. 
Thermometers. Seo 21hermometer11. 

Laboratory apparatut-
Thermo-re1ulator1, mercury, inter. 

ru ptor for use with, 590A.; 
toluene - mercury, a.utomatic, 
590A. 

Thermo1tat, gas-controlled, preven­
tion of fl ickering in flamoa of, 
590.d. 

V0Umeter1, permanent magnet, 699.A: .; 
tr;ode, 598.d. 

Wubabottlet, non-spattering, con­
tinuous·stream, 689A. 

Wbeabtone bridge, control key, 
598.d. 

Xaray tube, new, 595A. 
Lanthanum, 

maanetio 1u1ceptibilib, 416A. 
spectrum, torms, 537 A. 

Latent beat of fusion, 
theor1, 432.A:. 

Latent beat of fu1ion o!­
Aluminium, 431A ., 432.A.. 
Antimony, 431A., 432.d. 
Bi1muth, 431A., 432.d. 
Cadmium, 432A. 
Chromium, 432.d. 
Cobalt, 432.d. 
Copper, 432A. 
Gold, 432A. 
Iron, 432A. 
Lead, 431.d., 432A . 
lla1ne1ium, 431A. 
llllanganen, 432A. 
lliokel, 432A. 
Palladium, 432.A:. 
Platinum, 432A. 
Selenium, 405.A . 
Silver, 432A. 
Thallium, 432A. 
Tin, 431A ., 432A . 
Zinc, 431.A., 432A. 

Lattice ltructnre. Seo Oryatal lattice 
and Oryatal structure. 

Lau tat, 
hardne11, 450.4. 
mecba'nical propertie1, 450A . 
pb71lcal propertie1, 450.A. 

Lead, 
ab1orptlon coe!I. for a tmoepbcric 

penetrating radia.tion, 390.A. 
accumulator, theory, 633.A . 
action of cement, 497.A. 
annual production in U.S.A. , 662.A. 
a.nodes, periodic phenomena, 630.A. 
anodic behaviour in dil. sulphuric 

acid, 628A. 
atomic 1tructnre, 631A. 
atomic weight, 390A ., 425A. 
book reviews, 768A .• 778.A. 
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Le&d. 
brittleness. intercrystaUinc, 389A . 
cables, intercrysta llino bri t tleness, 

38Q.4 . 
oa1ting a 35-ton keel, 713A. 
corrosion of cable sheaths, 490A . 
deposits, electrochcm. and X -ray 

studies, 644A . 
estimation, 581A.; by oxidation with 

porsulpha.tes, 581A. ; in solder by 
caloulation on tho Archimcdcan 
principle, 587A. 

future, 662A. 
isotopes, atomic wt., :HWA.; ba.n<l 

spectra., 538A. ; studies on, 390A. 
latent heat of fusion, 431...1., 432A . 
molecular weight, va.rin.tio n wi th 

tomp., 390.A . 
molten. elect. resistance, 4-26.1. 
overvoltage in liquid ammon ia a nd in 

watvr, 628A. 
parting plant of U.S.S. Lead Refinery, 

Inc., 03711. 
pipea, ea.uses of ruptut·c, GG3A. 
poisoning, 75111., 1G2A. 
radioactivity, effects of 13unlight, 

40311. 
removal of antimony by dry mctho<l, 

750.il. 
Roman, from F olkcat-Oue and Rich ­

boro Cast.le. silver contents. 73 
(Nole) . 

aelf-diftusion, 434A. 
sots, p re pa ration, 436A . 
specific heat, 432A . 
apectrum, arc, 538A .; explosion, 

rcvorst\l of lines, 538A.; in mag­
netic fie ld . 54-5A.; K-StJrics emis­
sion, 54iA. ; £.series, p recision 
measurements, 047A. 

storage battery, 634.4 . 
transmutation into mercury, 440...1. 
waste from pipes, use for solders, 

663A. 
welding. a.utoge nous, 684.A. 
world's production, 662A. 
Zeeman effect, 64LJA. 

Lead alloys (sec also Babbitt 1netals. 
Bearing metal.8, Soldera, &c.}, 

anti-friction, influence of po_uring 
temp., and mould temp., 466A. 

book review, 778A. 
estimation of calcium, 57SA.; of 

lithium, 578A.; of sodium, 678A . 
hardening, 467A. 

" Lead anmmia," 152A. 
Lead-antimony alloys, 

equilibrium relations, 45:1.1. 
magnetic analysis, 37. 

Lead-antimony alloys, 
microscopic examination, prepo.ru.tion 

of specimens, 0 14A. 
1olidus line, 467A. 

Lead-antimony-arsenic alloys, constitu ­
tion, 467A. 

Lead-bismuth alloya, 
electrical conductivity, 480A. 
magnetic analysis. 36. 
thermal conductivity , 480...4. 

Lead-cadmium alloys, 
electrolysis, 4 78A. 
eutectic, structure, 108. 

Lead-lithium alloys. constitution, 467A. 
Lead-tellurium ailoys, magnetic ana ly­

sis, 43 . 
Lead-thorium alloys. I .. udwig - Sorct 

effect, 484A . 
Lead-tin alloys (see also Solders), 

eutectic, crysta.lliza.tito11, 106 (Nole) ; 
structure, 106, 108 . 

Ludwig-Soret effect, 4-84.4 . 
magnetic analysis, 37. 

Lead-zinc alloys, cleo troly1:1i1:1, 4 7811. 
Lead-zinc-antimony alloys, constitu­

tion, 467A . 
Line spectra. Sec Spectra. 
Liquation (sec also l nverse 8Egreyatfon), 

theories, 243 . 
Liquids, 

flow, measurement of quick changes, 
504A . 

veldcity of outflow, measurement, 
594A. 

Lithium (1:1cc nl&.o Alkali: melalP. ), 
electrical conductivity, 391A. 
e1timation in lead !\lloys, 578A. 
reaction with nitrogC"11, 3UJA. 
specific beat, 391A. 
1pectrum, apa.rk, 538A. 
thermal conductivity, 391A . 

Lithium - lead aJloys, constitution, 
467A . 

Local Sections, progra.mmcs, 1926-1927, 
5. 

Locomotives, 
bearings, ea.sting with ea.lcium-lca.d 

nlloye, 713A. 
boilers, co rros ion, 496.4 . 
driving box facing, ea.sting in place of, 

675A. 
driving boxes, types and repair, 

676A. 
firebox stay-bolts, 675A . 
flreboz.es, weld ing, 683A. 

Lubrication of -
Fine mechanisms, 596.4. 
Metals, 381 A. 

Ludwig-Sorel effect, 243, 484A. 
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Magnesite. See llt'frmtory malcrial.fl. 
Magnesium, 

action of liquid ammonia. solne. of 
salts or a lkali a.nd a.lk. earth metals 
on, 441A.; oxygen-nitrogen mix-
tures, 434A. ~ 

anodes, periodic phenomeno., 630A. 
boiling point, 43:lA. 
casting, 7llA. 
castings, propertice, 4G8A. 
fluzes, 711A. 
foundries , 711 A • 
latent beat of fusion, 431 A. 
melting, 711 A. ; e lect., i 22A . 
moulds for, 7 UA. 
pistons, compared with aluminium 

and Silumin pistonM, 463A. 
production, 671A. ; electrolytic, 

635A . 
properties, 67 l A. 
scrap, remelting, 71 IA. 
separation from a lkali metals, 

.57411. 
1011, preparation, 430A. 
aublimation pressure, 433A. 
survey, 39 l A. . 
uses, 67 1A. 

Magnesium alloys (ace also Elektron, 
&c.), 

casting, 468A . 
constitution, 408.t:f. 
future development!, 07 1A. 
mechanical properties, 663A. 
survey, 391A. 
use in aircraft, 663A. 

Magnesinm·alumininm alloys, constitu­
tion, 4Ci2A. 

Magnesium-aluminium-zinc alloys, me­
cba.nica.l properties, 663.tl. 

Marnesium-copper alloys, 
hardness, 94. 
JQecbanieo.1 properties, 93. 
micro1tro.ciure, 96. 
tensile properties, 95. 

Magnesium djzinoide, cry.stal structure, 
523A. 

Magnesium plumbide, crystal structure, 
52211. 

Magnesium-silver alloys, 
470A. 
compound AgMg, o.tomio structure, 

53JA. 
Magneaium - zinc alloys, compound 

.M gZn., infiuenco on ageing en.pa.city 
of aluminium alloys, 4G2A . 

MngneUc anal:vais as a means of 
studying structuro of non-magnetic 
ulloys, ~9 ( 1-'tqt.r) . 

Ma1netlc permeability of-
Cobalt. effect of hydrostatic preuure, 

378A . 
Iron, effect of hydrostatic pre88urc, 

378A. 
Nickel, effect of hydrostatic pres­

sure, 378A . 
MagneUc properties of­

Atom.1, 429A. 
Nickel, 396A . , 397A. 

Magnetic reluctivUy relatiouhip, 
756A. 

Magnetic su1ceptibility, apparatus for 
measurement, 30. 

Magnetic 1uaoeptibili{y of­
Cerium, 416A. 
Lanthanum, 416.A. 
Praseodymium, 416A. 
Yllriom, 416A. 

Magnetism, book review, 77GA. 
Manganese. 

bo!liuc point, 433A . 
depo1ition a.t mercury dropping 

cathode, 625il . 
estimation. bismut.hate method, 

682A.; in rich alloys, 6811'.; 
miorochcmica.l, use of pyrophos· 
phatce, 582A. 

Manganeu, 
fer ro- (see Ferro-manganea~). 
history, 302A. 
latent heat of fusion, 432A. 
meltinc point, 392A. 
occurrence, 392A ., 663A. 
optical coDltanb, 4_29A. 
properties, 392A. 
pure, prcpn., 391il. 
aeparatlon from zinc by Na1S, 

574A. 
tranlformation heat, 432A. 
tran1formations, 392A. 
u101:663A. 

Manganese-aluminium allo11, 
equilibrium relations, 452.A. 
properties, 469A. 
uses, 469A . 

Jlang1nese-bra11, 
ingot. for sand-casting8, A.S.T . .M. 

specifications, 661A. 
1and-caatinp, A.S.T.:M. specifications, 

662il. 
Manganese-'' bronze. ' ' Sec M anganue­

brCMa. 
ltanganete·copper alloys, 

propertiea, 460A. 
1egregation, 483A. 
solid solutions, tbcrmoelcot. pro. 

pcrt.ies, 481A. 
UleS, 469A. 
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Manganese-copper-aluminium alloy1, 
or11tal dructure, 5:12A. 
properties, 469A. 
Ul&I, 409A. 

Manganese-copper-Un allo11. 
properties, 469A.. 
utes, 469A. 

Manganese-copper-zinc alloys, 
conltitntion, 465A . 
properties, 469A . 
UHi, 4:(19.4. 

Manganese-iron alloys (seo also Ferro. 
manganese), 

mechanical properties, 469.rl. 
phytioal properties, 469A. 

!langanen-1ilver alloy1, 
propertiu , 469A. 
uses, 409.4 . 

Mangaoin, 
Hall effect, rcla.tion to temp., 480A . 
1peciflo resistance and tem p. coeffa., 

460A . 
.Mass &o weight ratio!, 532A . 
Masurium, 385A. 
Materials of construction, book roviow, 

716A . 
Mathieuen's law, o:ottonsion, 428.4. 
May L&atnre, 329, 331. 
Mechanical properties. Soo under spoci-

fic proportios. 
Melting, oloctr ic, 287, 299. 
MeJUng fa_rnaces. Seo PHrnru:u. 
Meltingor-

aUoys, accnmula.tion of admixtures, 
7llA . 

Aluminium, electric, 304. 722A. 
Brass, elootric, 314, 722A. 
Magnesium, 711A. ; elect ., 722.4. 
Jllelals, 710.4 . 
Kiokel .. brass, 71 3A. 
Type metal. eloot ., 722A. 
White metal, oloot., 722A . 

Melting point o!-
Alumlnium, offoct of cold-work, 

422A; 
Beryllium, 375A. 
Germanium, 386A. 
Manganese, 392A. 
Metals, effect of coJd.work, 422A . 
Platinum, 399.4. 
Potusin.m, 407A. 
Sodium, 407.4. 
Tantalum, 408A. 

Melting pot, electric, 710A. 
Members, 

death11 2. 
election, 14, 329. 
obituary notices, 351. 

Membership curve, 2. 

Mercury, 
adsorption of ions, 394.4. 
anodes, periodic phenomena, 630A. 
arc rectifiers, 664.A. 
atoms, excitation potcntia1", 540A.; 

magnetic moment, 393A. 
contact switches. 664..4. . 
critical potentials, significance in 

terms of moto.sta.blo atoms and 
radiation, 394.A. . 

detection, 5iOA. 
disttllation, apparatus, 593A.; in 

vacuum, s imple apparatus, 692.4. 
dropping electrode, adsorption of ions, 

39,lA.; resoa.rcbes with, 625A ., 
626.4., 62DA . 

electrical resistance, 426A. 
electro·capillarity, influence. of col­

loida l solos., 626A. 
estimation, colorimetric, 582.4. ; in 

minute quo.ntitics, 682A.; in 
minute qua.ntitiee, colorimot.ric, 
58211. : new met hods, 5SOA . 

gas compressor, 663A . 
gold-free, propn. , 392A: 
normal cathode fall of potential, effect 

of a.lka.li or alka.li oa.rth metall!, 
393A . 

overvoltage, cathodic, 629A. ; hydro­
gen, 628A.; inliquida.mmonia.and 
in wntor, 628A. 

photoelectric properties , 392A . 
poisoning, 752A .• 753A. 
solid, metallography, 513;1. 
solubility o! copper. 470..41 
solubility of metals of iron group, 

470A. 
specifte gravity, 392A . 
spectrum, anoma.lous Zeeman effect 

of l ino 5791 a nd its ea.tcll ito 
-0· 124 ,5il A. ; band fluorescence, 
539.'I. ; bands at .\2536 and .\2540, 
539.4. ; continuous, 639;1. ; effect 
of helium on intensity, 541A.; cx­
plosiou, 639.4. , 550A. ; fluores-

~~nc1efn~,9A &h~~ns:~~n~~!~~cto~ 
54.0A . ; £-series, precision mcaa­
urements, 64 7 A. ; magnetic eopa­
ration of lino 5770 into nonet 
of special typo, 541...:1 . ; new line, 
546A. ; new terms, 647.A.; apa.rk, 
in extreme red, 538;1 . ; spark, in 
extreme ultra.violet, 530A. ; time 
intcrvala between appearance of 
certain lines, 541..4.; vari&tions 
of intensity of lines of a t riplet, 
54I A. 

surface tension, 392.4. 
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Jllteraury , 
titration, potentiomctric, a lone and in 

presence of other metal.H, 582A. ; 
with potassium cyanide, 682A. 

tran1mutation into gold, 4·39A., 440A. 
tran1mutation ot lead into, 440A. 
vapour, absorption coeff. for slow 

electrons, 540A. ; adsorption by 
M tivatcd wood charcou.l, 394A.; 
do.nger, 752A ., 763A~ ; duration of 
phosphorescence, 393A. ; electric ­
ally excited, anomalous dispersion 
by, 394;1.; formation of negative 
ions, 394A.; ionization potential, 
304A. ; mechanism of react ions 
photoscosi tized by, 393A . ; photo­
elcct. ionization, 540A.; resonanoo 
pot.cntiBJ, 394A . ; sclcc:ti vc disper­
sion at i\2636absorptionli11c , 541A . 

vapour lamp of high intensity, electro­
lysis of dichromic ncid under, 
394A. 

X-ray diffraction, 523A. 
Mercury alloys. Sec Amalgam., , 
Mesothorium 2, 

disintegration. 40!lA . 
hall·period, 409.A. 

Metal spraying. Sec SprayimJ. 
Metallisation. See Spraying. 
Metallorraphy (sec e.lso Photomiero. 

graphy), 
book reviewa, 777 A., 778A. 
books, 758A ., 161A. 
high·power, 6L2A. 
poll1hing machine, 515A. 
pro1ress, 510A. 
report of A.S.1'.M. Cttce. , 610A. 
specimens, se lection and preparation , 

610,1. 
term, definition, 51 l A. 
terms relating to, standard definitions, 

61lA. . 
ultra-violet, 512A. 
X-ray, glossary o( terms, 511A.; 

report of A.S .T .l\I. Cttcc. , 6 10.A. 
MetallW"liCal literature, use, in re­

search, 747.A. 
Met&llurgbt in industry, 745A. 
Metalluzgy, 

appUoation to engineering, 746A. 
aa profesaion, 745A. 
book r eviews, 769A., 770A., 773.Li., 

718A ., 179A. , 783A., 784A. 
books, 757A., 760A., 765A. 
developments during last 60 years, 

745A. 
teaching, value of problems, 746.A . 
theoretical. practical deductions from, 

146A . 

Meyer11 analysis, 380.A. 
Microphoto1raphy. See Ph.otomicro-

oraphy. 
Micro1copu, 

illuminator1, 615.A. 
metallur(ic&l, care of eyea when using, 

515A . 
obfectives, list of .British and foreign, 

515.A. 
tube lenrth, 616.A. 

Miguet electric furnace, 72IA. 
:Mi1uet electrode, 721.4,, 
llilk. action on met.a.ls and alloya, 

497A. 
Milling, cutt ing velocity and cutting 

pr088ure, 701A. 
ltixton1, theory, and the logarithmic 

mixture role, 484.4. 
ltolecoler ray1, deflection in magnetic 

field, 533A . 
Molecular structure, 632A. 

macnetitm and, 532A. 
ltolecular weisht of-

Lead, variation with temp., 390.A. 
Tin, variatfon with temp., 410A . 

MolecolM, 
diatomic, theory o( Bpectra, 656A. 

. mechanic1, undulatory theory, 530.4. 
monatom.ic, of rare gaaes, 633A. 
rotation, 633A. 

Molten meta11 and allo11, 
attack on ccrtnin non-ferrous meta.la 

and alloye, 193 (Paper). 
equilibria between taltl and, 434 A. 
1urface tension. 392.A . 

Molybdenum, 
bibllorrapbJ. 395A. 
book review, 779A. 
chem.Jc al propertiM, 394A . 
deleclion, 670A. 
estimation jn small qua.ntities, 

587A. 
incandescent, deviation from Lam. 

bort's la.w, 412.4.; pola.rization of 
light omitted, 4 12A. 

metallurl}', 394A. 
occurrence, 394.A . 
o~~';.A'. propn. of chemically pure, 

photoelectric em.i11ion, 428A. 
ph11ical properties, 394A. 
p01ition in normal potential seriM, 

632.'l. 
salts. prepn. of chemica.lly pure, 

413A . 
1econdar:r electron emiulon, 395A. 
tingle crystal wires, tena-0itJ, '4.\SA. 
therm.ionic emil1ion, 4l3A . 
UIMI, 394-A. 
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Molybdenum, 
working, 395A. 
X-ray scattering, 395A. 

Molybdenum-carbon system, crystal 
structure, 524A. 

Molybdenum-iron alloys, constitution, 
470.4. 

Molybdenum-steels, 
manufacture, 395A. 
working, 3.95A. 

Molybdenum·tungsten alloys, 
solid solutions, resistance limit.a, 

477A. 
Monet metal (see also Nickel alloys ), 

&etion of vanilla. oxtra.cts, 665A. 
ftUer cloths for lubricating oils, 

673A. 
refining furnaces, electric, 722A. 
rings, ma.nuf. , 701A. 
springs, 665A. 
tensile properties at olovated temps., 

479.4. 
uses, 673A. 

Montegal, properties, 445A. 
Moulding, 

dry-sand, of small work, 707 A. 
green-sand, of sma.11 work, 707A. 
loam, methods, 706A. 
1011es, reduction, 707 A. 

Moulding machines, working, 706A. 
Moulding sands, 

cohesion, 709.4. 
cutting machines, 708.4 . 
for aluminium foundries, 708A. 
gas permeability, measurement, 

709A.; relation of grain- sizo a nd 
_grain-form, 709A. 

grading, 707 A., 708.4. 
grain-size, connec tion of chom. 

compn., 707 A. 
heat transference, 709A. 
laboratory investigation, present 

status, 708A. 
mixers, mechanical, 70SA. 
physical properties, cffoct of mullillg, 

709A. 
preparation, 708.4 . 
requirements, 708A. 
1ieve tests, 707 A. 
!ells, 708A. , 709A. ; standard, 

709A. 
Moulds, 

long-life, 7l5A. 
metal, wa.ter-coolcd, 707 A . 
permanent, 715A. 
preparation, 706.A ., 707 A. 
wall thickness, influence on casting, 

707A. 
Muffles, heating phenomena in , 71SA. 

Mumetal, ma.gnctic shield for sensitive 
gn.lvanometers, 597A., 59SA . 

Muntz metnl(seealso Rrasse.i, and under 
names of constituent metals), 

condenser tube nlates, A.S .T.M. 
spoeifica.tions, 661A. 

Mnsoum exhibits, cleaning and restora­
tion , book, 760A . 

National Physical Laboratory, collected 
rcsca.rchcs, 7tH-A. 

National Research Council (U.S.A.), 
list of publications, 756A.. 

Naval brass. See Brass. 
Neumann bands, 512A . 
Nickel, . 

absorption of hydrogen a.nd carbon 
dioxide', 306A. 

anodes. effect of impurities, 025.4 .; 
wca.r, 62511. 

anodic behaviour in dil. sulphuric 
acid, 628A. 

boilers, destruction by he.a.ting gas, 
490A. 

boiling point, 433A. 
book review. 778.A. 
brittleness, 305A. 
carbide, 397 A. 
catalytic action, 397;L, 308A . 
chemically pure, uses, 6G-tA. 
coinage, book, 758A. 
crucibles, prolonging l ife for sodium 

peroxide fusions, 562A. 
deoxidation. 395A. 
deposition, acid control of baths, 

644A. ; at mercury dropping 
cn.thodc, 625A. ; building plating 
tank, 644A.; commercial, G44A.; 
compn. a.nd properties of solut ions, 
G44A. ; discussion, 644A. ; H -ion 
control of baths with qu inhydrone 
electrode, 644A.; on a luminium, 
644A. 

deposits, durab1o, 644.A.; protective 
value, 40011. 

effect on brasses. Sec Nickel-braBSe·9. 
electrical resistance down t o 1-3° a.bs., 

387A. 
electrodeposition potentials, 627A. 
estimation, a<:id imetric, by mean:'! of 

nickel dicya.nodia.midine, 683A. ; 
in minute quantities, colorimetric, 
583A.; iu presence of iron, 
electrolytic, two causes of erro r, 
583A.; volumetric , 583A . 

!erro~magnetism, and quantum Rt.ate 
of its atoms, 396A. 
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HickeJ, 
flnisbes, black, 509A. 
Ball eftect in evaporated films, 378A. 
industry, 664A . 
ionization potentials of nitrogen and 

iron on, 437.£1 . 
latent beat of fusion, 432A . 
magnetic analy1i1, 33. 
magnetic permeability, effect of hydro­

sta.tio pressure, 378A. 
magnetic properties of singlo crystals, 

3D7A . 
magnetic spectrum of wires , 397 A. 
magnetic transformation, 429A. ; 

heat, 396A. 
magnetization, 390A. ; discontinui­

ties, 397A . ; sp. hc&t and, 307.d. 
magneto-thermal phenomena, 396.A. 
mash-tubs, influence on acidity, 

H-ion concn . and colour of wart, 
665A. 

mattes, removal of iron, 749A. 
membranes, prepn. for ultra-filtra-

tion, 665A. 
non-magnetic films, 378A. 
optical constants, 429A. 
overvoltage, hydrogen, 628A. ; in 

liquid ammonia and in wa.tcr, 
628A . 

paasivity, periodic, 631A. 
photoelectric emission, 428A . 
production, 750A. 
dnga, manuf., 701.A. 
separation from chromium, electro­

lytic, 574A. 
single crystals, magnetic properties, 

307A. 
sola, preparation, 436A. 
specific heat, 396A., 432A . 
apectral emissivity as function of 

temp., 408.A. 
spectrum, absorption, 54_2A.; arc., 

542A. 
uses, 664A .; in hca.t-trea.ting high. 

speed wire drills, 665A . 
Nickel alloys (see a.11:10 Con.!lantan, 

Monel metal, Nickel-brass, Perm­
alloy, &c.), 

acid-resisting, 498A. 
book review, 778.A. 
corrosion of singe rolls, 490A. 

lfickel-bra11, 
casting, 662A., 713A. 
composition, 662A. 
cracking, in course of annealing, 

465A. 
deozidation, 662A. 
hairsprings, ma.nuf. and properties, 

116. 
VOL. XXXVU. 

Nickel-br&11, 
melting, 713A . ; electric, 293. 
moulding, 662A., 713A. 
apecial, 465A. 
tentile properties, 465A. 

Nickel-chromium allo11, 
constitution, 471A. 
manufacture, 653A. 
tolid 1olution1, lattice structure, 

470A. 
uses, 653A. 

Nickel-chromium-iron ano1s, cOnatitu­
tion, 470A. 

Nickel-cobalt alloy-1, constitution, 4.67 A., 
458A. 

lfickel-copper allo11, 
colour, 460A. 
depo1itton. electrolytic, 643A. 
eftect on bru1e11. See also Nk.kel· 

brasua. 
electrical reailtance, 460A . 
melting, eleotric, 293. 
properties, 4 72A. 
1olid 1olutton1, thermoelect. pro­

perties, 481A. 
Nickel-copper-aluminium allo11, H&ll 

effect, rela.tion to temp .. 480A. 
lfictel-copper-zino allo11. See Niclcel­

brwa. 
lfickel-iron allOJI (see also Munutal, 

P ermall<>y, &c.), 
coD.1tuulion, 471A. 
corea for current tran.sforJnen, 665A.. 
lattice condant, relation to density, 

474A. 
magnetization, 473A. 
solid 1oluilon1, latticestruoture, 470A . 
apeoiflc heat, 473A. 
temper coloun, 473A . 

Jfickei.tron-carbon allo11, lattice con­
stant, relation to density, 4.74A . 

Niokei.tron-cobaU allo11. electrodeposi­
tion potentials, 627A . 

lfickeJ..iron meteorites, structure, 474A. 
Nickel . rub, control and treatment, 

751A . 
Nickel ailver. See Nic~l-bra&a. 
ll'ickel-alee!1. See Steela. 
lfickel-tunclten allo71, wires, tenacity, 

418A . 
Niobium. See Columhium. 
Nitric acid, 

action on aluminium, 373A.; on 
metals and alloy~. 498A . 

reaidant metall and allo71, 500A. 
lfitrocen, 

reaction with lithium, 391A. 
apectrum, extreme ultra.violet, wave­

length standards, 533.A. . 
3G 
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Witrogen-ozygen mixtures, action on 
metals, 434.d. 

Womenclature, 747A . 

Obituary notices, 351. 
Occlusion of guea, 436A. 
Oftleen, election, 13. 
Oil·ftred furnaces. See }'urnac~. 
Oil fuela (soo a.lso F tte/8), 

burninc. 729A. 
industrial uae1, 129A. 

Oligodynamfo action of metall, 440A. 
Optical con1tanta of-

ltetalJ, dotm. , 429A . 
Tunll(1ten, cbangcA with temp., 

412A. 
Optical Convention, exhibits at, 596A . 
Organisation, ecientific, book, 774A. 
01mium, . 

crystal structure, 523A. 
dtleolion, 584A. 
estimation in amall quantities, 

584A. 
spectrum, K-scrica omission, 547A.; 

Jf-aer ioa X-ray, 542A. 
Ounce metal, A.S.T.M . specifications, 

661A. 
Onrpotential. theory, 629A. 
Ovenoltace, 

anodic, measurements with cathode 
ray oscillograph. 628A. 

review of work, 627 A. 
Overvoltage of-

Cadmium in liquid ammonia and in 
wa.t.er, 628.4. 

Copper, hydrogen, 628A.; in liquid 
&mmonia and in water, 628A . 

Gold, hydrogen, 628A. 
Iron in liquid ammonia and in water, 

628A. 
Lead in liquid ammonia and in water, 

628A. 
lfercury, c&thodic, 629A. ; hyd rogen, 

628A.: in Hquid ammonia and in 
water, 628A. 

llickol, hydrogen, 628A . ; in liquid 
ammonia and in water, 628A. 

PlaUnum, hydrogen, 628A. 
Silver in liquid ammonia and in 

wa.tcr, 628A . 
ZJnc, hydrogen, 629A. ; in liquid 

ammonia and in water, 628A . 
Oxidation potentials, effect of electrode 

mato.rial, 631A. 
Ox1cen, 

estimation in refined copper, 
~~A : 

0Qgen, 
spectrum, bands in ult,ra . violet, 

542A. ; extreme ultra-violet, wave­
length st.e.ndards, 533A. 

Oxygen·nitrogen mixtures, action on 
mete. ls, 434A. 

Paint, 
aluminium, uses, 500A . 

Palladium, 
deloclion, 584A. 
estimation in Bma.lt quantities, 584A. 
Hall effect in evaporated films, 

378A. 
latent heat of fu.1ion, 432A. 
separation from platinum, 584A. 
spectrum, K·ecrieB, precision mcasuro-

menta, 542A. 
Palladium allo1s, hairsprings, 117. 
Palladiom·copper allo11. 

electrical conductivity, 480A. 
thermal conductivity, 480A. 

Paramagnetbm, 429A. 
Parkeriliog of met&l1, 506A . 
Pucben· Back eftect. partial intenBitics 

of 7A.-eman component.a, 538A ., 
5~3A . 

Pa11ivlty, b29A. 
theory, electronic, 630A. 

PaJSivlty of-
Alumioium, 374/J. ;'" periodic, 63 1A. 
Cobalt, periodic, U3 1A. 
lroa, periodic, 631A. 
Hickel, periodic, 631A. 

Pattern plate, 705A . 
Patterns , 

economies, 705A. 
irrfgular 1bape, 705A . 
making, 705A. 
1torace, 705A. 
thin secUon, 705A. 

Periodic clauifloation of elements, 
443A., 444A. 

Periodicals abstracted, 356A. 
Permalloy, crystal 11.tructuro, 523A. 
Pewter, ancient Chinese, 461A. 
p H, determination, 622A ., 623A . 
Pbate rllle, 4.85..4. 
Pbo1pboric acid, 

action on met&ls and alloyB, 498.4. 
91~:;:,t~~n:Lq:Aa:!af;a;e, ~].1 

Pbo1phor·bron11, 
Hall eftect, relation to temp., 48-0A. 
h&ir1prin11, rnanuf. and properties, 

11 6. 
wire•, tena.city, 4 l SA. 
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Photoelectric cell. alkali metals, 673.A. 
Photoelectric e«ect. theory, 428A. 
Photoelectric emi11ion from-

Ketal1 as function of temp. of 
exciting radiations, 428A. 

Oxide~coated filaments, 428A. 
Photoelectric properties of mercury, 

39211. 
Photomicrograph1, A.S.T .M. at.andard 

rules governing prcJ>&ration , 511.A. 
Photomicrography (see nh:10 M efallo­

y,aphy), 
book, 762A. 
screen bolder. 615A . 

Photo1en1ithitJ o! Selenium, 405.4 . 
Physical corutantl, book review, 781A. 
Phylical properties. St.e al8o under 

epeci6c properties . 
Pby1ic1, 

books, 76911 ., 761A., 76311., 76411 . , 
767A. 

bi1tory, book, 769.A. . 
Piclr:Ung, 

equipment, material for, 600A. 
fumes, removal, 6731:1. 
1olntion1, practica.1 chem. control, 

507A . 
Pickling of-

Metal1, equipment, 748A. 
Tinplate, 748A. 

Pinch eft'ect in electric furnaces, 308 . 
Pipes. 

joint•. 675.A. 
manufacture and lay-out, 674A. 

Plaatic deformation (sco also Deforma­
tion, &c.), 

8.ow of material during, 699A., 700A. 
power expended, 700A. 

Plaatic deformation of­
Cry1tal agrregatea, 421A. 
Cr11taJ1, 421A. 
Zinc singlo cryeto.18, 414A. 

Plaaticity of metala, 421A ., 422.A. 
Platinum, 

anodic behaviour in dil. sulphuric 
acid, 628A. 

01ta1J1b, velocity of hydrogen elec. 
trode reaction on. 400A. 

c1'8l1tio decompoaition of nitric 
oxide, 40111.; of nitrous os:ide, 
400A. 

catalytic hydrogenation by, theory, 
400A. 

colloidal, in silicic acid gel, rhythmic 
diurnal bands, 389A. 

cr11tall, 402A. 
detection, 584A. 
displacement by hydrogen under high 

pressure, 399A . 

Platinum, 
electrical conduetiTitJ, influence of 

absorbed gu, 399.A. ; influence of 
prcBsuro, 399A . 

electrical reailtance down to l ·3° 
abs., 387A. 

electrodes, paM&ge of electricity 
between, in t:acuo, 399.A. 

eatimatlon in minute quantities, 
683A., 684A. 

r•I, propo., 401A . 
Ball effect in evaporated fiJms, 

378A . 
hiatorr, 665.A. 
latent heat of fution, 432.A. 
melting point, 399.A. 
natin, density, 398.A.; existence in 

quartz veins at Caho de Gata, 
398.A . ; hardneaa, 398.A.; micro. 
structure, 398.A. 

occurrence, 665A.; in Norwegian 
rocks and mineralB, 683A. · 

ovenoltage, hydrogen, 628.A. 
ozide-coated fllament1, photoelect. 

emiuion from, 428..4.; varjation 
of work-function with temp., 401..4. 

photoelectric emiuion, 428A. ; in-
fluence of absorbed g&a, 399A. 

separation from platinum metalti, 
584.4.; from ruthenium, 676A. 

apeotral emiulvitJ a.a function of 
temp., 408A. 

spectrum, K-sories omjMion, 547.A.; 
£-series, preci8ion meaauremcnh, 
547.A.; M-seriea X -ra.y, 642.A . 

1ub1titute for bomb calorimeters, 
589A. 

audace, interaction of hydrogen and 
carbon dioxide on , 400.A . 

thermJonio and 11hotoelectdc emJ1 .. 
1ion, concurrent variation.a with 
state of surface, 4-0 l A. 

thermionic emiuion of incandescent, 
in vapoun of iodine, 402.A. 

trade rerulation1, 665.A. 
wtrn, tenacity, 418.A. 

Platinum black, adsorption of gaaee, 
476A. 

Platinum metalt, 
analytical reaction11 new, 674.A. 
behaviour to silver and gold in cupol· 

ling heate from 1100° to 1200° C., 
476A. 

detection, 584-A. 
ea:timaU.on, 684A. ; potentiometric, 

584A. 
geochemistry, 683.A. 
preparation from iridoemine, 402.A . 
aeparation, 674.A. 
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Platinum meta11, 
titration, potontiometric, 584A. 
DIN, 665A. 

Plumbing ft:duru, U.S. Govt. master 
specifica.tion, 674A. 

Polariscope for determining feeble 
polarization, 597 A. 

Polarization of-

ll~t:A .~0~iro~;i1~~fil~~o~l~~~: 
626A. ; measurement, 627A. ; used 
as electrolytes, 627A. 

Zinc in neut ral and acid sotns. of zinc 
salts by a..c. and d.o., 626A. 

Polonium, radioactivity, effect.a of sun· 
light, 403A. 

Potauium (see also Alkal• metal.a), 
chemical comtanb, 408A. 
combination with carbon, 404A . 
estimation in pota.ssium salts as per-

chlorate, 584A. ; polarimetric, 
584A.; qua.ntita.tive, by means of 
clectrometric titration, 584A. 

ionised, spectrum, 542A . 
ioDJ, dependence of froo pa.thin vari -

ous ga.ses on their velocity, 526A . 
latent heat of vaporization, 408A . 
melting point, 407 A. 
preparation of small quantities, 404A. 
radioactivity, 404A. 
1pectrum, flash arc, 542A . ; lumines­

cence, 542A. 
titration, electrometric, 584A. 
vapour, thermionic phenomena. caused 

by, 543A. 
vapour pre11ure, 407A ., 416A. 

Pota11ium amalgam•, interaction of 
water and, effect of light, 470A. 

Potuaium ferrioyanide, durability 
etching reagent, 5 14A. 

PotentialJ, electrode. Seo Electrode 
potentials. 

Potentiometer•, 
Brililh made, 508A . 
improvemen&a, 598A. 
portable, 598A. 
Tinny-Gall, a.pplic&tions, 598A. 

Pouring. Soo Castina. 
Powden, 

preued, strength on annealing, 482A. 
unmelted, agglomeration, 435A. 

Praseodymium, magnetic susceptibility, 
4!6A. 

Precioua metal.I. See under ne.mos of 
precious metals. 

Precipitation, eloot.rica.l, progress, 756A. 
President. Soe Dewranee, (Sir) John. 
Presidential Addre11, 21. 
Pressing of brast, 700A. 

Pre11ure, high, materials to withstand, 
674A. 

Pressure die-outing. Soo Die-c~ting. 
Pure metal.I, production, advances, 

417A . 
Pyrometer1 (soe a lso Thermocouplu), 

controller, 619.A. 
fUament, elect. heatod, 617A .. 
for 1urface temperature measurement, 

611A. 
gas, 619A. 
optical, calibration, 618A . 
radiation, considerations. 618A.; 

Germa.n recommended pra.otice, 
618A.; types, 618A. 

resistance, 6l8A . 
Slemem incandescent filament, 6 l 9A. 
apectro·micro·, 618A. 
thermocouple, construction, 615A. ; 

use, 61 5A. 
thermo·electric, 617A. 
total-radiation, influence of lens a.b. 

sorption, 619A. 
Pyrometrio conea. 

characterb:tics, 620A . 
European and American, comparison 

of softening points, 620A. 
Seger, renumbering, 619A. 

Pyrometry 
in the foundry, 615A .• 616A., 617A. 
radiation, principles, 618A. 
1pectral. of glowing bodies, 619A. 
terDll, standard definitions, 614A. 

PyrophorJo allOJ, preparation, 634.A. 

Qualitative analy1i1. See A noJyai4. 
Quantitative analysis. Soo A nalyaia. 
Quantum dynamic•, equations, oporn.tor 

ca.Jculus and solution of, 531A. 
Quantum mechanic•, 566A . 
Quaternary aJloy1. Boe AUoya. 
Quenching. Seo Heal-treatment. 
Quicbilver. Soo Mercury. 
Quinhydrooe electrode, application to 

meMurement of pH values in solns. 
containing copper ions and other 
bivalent ions, 622A.; bch&\•iour in 
soln1:1. of neutral copper sulphate, 
6231!. 

Radioactivity of- . 
Lead, effects of sunlight, 403A. 
Polonium, effects of s unlight, 403A. 
Potas1ium, 404A. 
Rubidium, 4.04A . 
Thorium, 404A . 
Uranium, 404A. 
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Radiology 
book review, 770A. 
indu1trial, 613..4. 

Radiology of castiog1. A.S.T.M. recom­
mended pr&cticc, 612A. 

Radium, 
radiation, absorption measurement.a, 

542A. 
separation from barium by ion ic 

migration method, 676A. 
1peotrum, ~-ray, 542.4., 643A. 

Radlum·O, 
exi1tence, 404.A . 
-y-radiation, 543A. 
half·period, 404.A . 
1tra11ling of a: ... p&rliclea from, 404A. 

Radium·D, 
eleotrodeposition, 404A. 
electrolysis, 405£1. 

Radium ... }I), 
electrodepo1ition, 404A. 
electroly1J1, 405A . 

Radon, ionization in spheric&) veesels, 
406A. 

Rare earth metals (au undtr names of 
rare ca.rth metals), 

ma.goetic 1U1ceptibility, 416A. 
Rare eartb1, 

detection, 568A. ... 
separation by ha.sic pptn ., 675A.; 

Crom uranium a lkali uranylsalicy­
lates, 676A. 

Rare metals. Stt ·under names of rare 
metals. 

Rays, ex, 
anomalous scattering, 526A ., 629A. 
atopping powers of metala, 443A. 

Raya, cathode, 
book, 762A. 
scattering, 442A. 

Raya,,.., 
aecondary ndiationa produced by, 

443A. 
apectroscopy of, 554.4. 

Rays, R6ntgen, 
absorpUoo, theory, 529A. 
applied, book review, 770A. 
book, 762A., 763A., 764A. 
diftractioo by crystals, bee.ring of 

Compton effect, 549A. 
interfereocea, influence of temp., 

62 1A . 
man scattering coetocient, 443.A. 
polarization of scattered, 549A. 
reflecUoo by crystals, and Compton 

effect, 520A. 
refraction by method of total re · 

Hection, 536.4.; in prisms of 
va.rious materials, 443...4, 

Raya, Untcen. 
refracUve inde:a:, determination, 695A. 
scattered, ,f phenomenon, 662.A. 
term valu11, criticaJ potentials and, 

660A. 
Re&m.in1 of brau tubes, 699A. 
Recrystalli1atton (aec al.60 Cry8tal 

growth), 420A., 421'1. 
nuclei, 618A. 
temperature, relation to melting 

temp., 4lOA. 
Recry1t1llisation of­

AlumiDium, 372A., 617.il. 
Copper, 517A .; wire, 621.A. 
Face-centred metllll, 617..4.. 
Noble metal alloys, 482.A. . 
Silver, 617A. 

Recuperator1, 719.A. 
RefinJnr, electrolytic, during pa.at 25 

years, 636A . 
Reflninr ot­

Blomulh, 663A. 
Copper, electrolytic, analyaes of cell 

voltages, 637.d . ; electrolytic, im. 
provemente in series system de. 
veloped by Nichol. Copper Co., 
636A.; electrolytic, i.p. resistivity 
of electrolytes and method of 
caloulation, 637A . ; electrolytic, 
25 years' progress, 636..4. 

Tiu, 666A. 
Reflecting power. See Opticalcon.ttanU 
Refractive iodes. See Optical wn.tlanla . 
Relraotlve iodes of Selenium (red 

crystalline ), 405.A. 

REFRACTORY llATERIALS­
action of 1lap, 737.A. 
American in.au.try, 734.A. 
British Refractori11 Re11arch 

A11oolation, review of work of, 
734A. 

bulk volume, 735.:4 . 
cement, 744.A.. 
coatinc1, highly resistant, 736A. 
efllctency, infiuence of slags, flame 

impingements, a.nd thermal ex. 
pansion, 737.d. 

tor blut furnaces, 736.A.. 
tor brua melting furnac11, 734A . 
for electric furnac11, 316, 736.A. 
tor furnace. bunlloc coal dust, 

736A. 
tor meltlnr pure metllll, 736A., 

737A. 
foundry, report of Cttce. of 

American Foundrymen's A.880· 
ciation, 734.A. 
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Refractory materiall-
life, influence of slags, flame im­

pingement.e, and thermal ex­
pansion, 737A. 

load tut, effect of atmospheric 
conditions, 135A. 

pore volumu, 735A. 
poro1Uy, 735A. 
requirements, 737A. 
retiltance to temp. changes, 

735A. 
selection, 736A. ; rOle of ep. heat, 

734A. 
ap&llinr, 744A . 
1peciflcation.1, 734A. 
1pectftc rravib, 73GA. 
1tandardi:l:ation suggestions, 734-A. 
te1tinr by dyeing, 735A.; in 

Germany, 737A. 
tub, practical, 735A. 

Andalu1ite, 743A. 
Bauzites, thermal analysis, 739A. 
Bricks, manuf. from boiler-house 

a.sh and clinker, 743A . 
Carbon, graphitic, melting point, 

742A.; properties, 743A. 
Carboru.ndum, beha.viour under work­

ing conditions, 743A . 
Cla11 (see also Kaolin ); rational 

analysis, 739A.; thermal analysis, 
739A. 

01anite, mullite refractorics formed 
by ca.lcining, 739A. 

C1anite clay, d issociation of cya.nite 
into mullite, 730A.; equilib. con­
sidora.tions, 739A. 

Diupore clays, shrinkage, 739A. 
Firebriok ma.de by different processes, 
· comparison of uniformity of 

strongth and toxturo, 738A. 
Fireola7, cha.ngea in structure on 

boa.ting, 738A.; properties, 741A.; 
U.S. Govt. master specifica.tions, 
738A . 

Fireclay brick, comparison of German 
a.nd America.n, 738A. : ma.nuf., 
738A.; specifications, 738A . ; uses, 
738A. ; U.S. Govt. ma.ater specifi­
ca.tion, 739A. 

Fireclay~oal uh miztures, fusion 
points, 739A. 

Fuaed oxidea, thermal expansion, 
743A. 

Graphite for crucibles, clay for 
mixing with, 737A.; thermal ex­
pansion, 742A. 

Kaolin, bohaviour at high temp., 
740A. 

Marnesite, fused, 743A. 

R efractor, materiall-
Quartz, cloa.r fused, uses and ma.nut., 

743A. 
Silica, a.morphous, for severe sorvice, 

742A. 
Silica bricks, addition of chromium 

oxide, 741A . ; dilatomet.ric 
analysis, 740A.; inftuonoe of oxide 
admixtures on phys. properties, 
741A. ; limo bonded, effect of 
repeated burning on structure a.nd 
properties, 741A.; properties, 
741A.; scientific tests, 741A. ; 
testing for qua.lity, 74-0A. 

Silicon carbide, rocrysta.llizod, use, 
742A. 

Sil-0-Cel, 743A. 
Tungsten powder, 737A. 
Zirconia, uses, 743A. 

Remelting, effect on compn. of alloys, 
7llA. 

Report of Council, l. 
Report of Bon. Treasurer, 9. 
Research, 754A., 755A. 

indultrial, co.oper&tive, book, 759.A. 
metallur(ical, development since 

world war, 745A. 
ph]Ulical, modern a.specta, 754A . 
problem1 in chemistry, list, 755A . 
pure 1oience, nood for greater financia l 

support, 754A. 
reporta, 755A. 

Re1istance, electrical . See Electrical 
resistance. 

Rhenium, 385A. 
Rhodium, 

detection, 584A. 
edimation in small quantities, 

584A. 
Hp&ration from platinum, 584A.; 

from platinum a.nd iridium. 
584A. 

spectrum, a.re, 543A. 
Kiters, 706A. 
Riveted joints, strength, 679A . 
Riveting, pneumatic, 679A. 
Rockwell hardne11 testing maohine1. 

See Taiing machinu. 
Rolling, 

cold·, costs, 701A . 
relation between power and output, 

700A. 
Rolling-mill, 

cold-, s ix-roll , cluster type, 701A. 
conversion of steam drive to electric 

d rive, 701A. 
reversing, equipment, 701A . 
spindles, protection, 701A. 
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Rotling o!-
Copper-arsenic-oxygen alloy1, 145. 
Copper-bismuth aU0111 174. 

Roll of the Institute, l. 
Rontgen analysis. See Cr-ystal !tructure. 
Mntgen ray1. Sec Raya, R6ntgm. 
RlSntgen spectrum. See Spectrum. 
Ropes, meta.I wire, 695A. 
Ro11e 11 metal, tra.naformation pheno­

mcna., 455.tl. 
Royal Society, year-book, 765A. 
Rubidium (see also A lkali metals), 

anal11i1, quantitative, 660A. 
displacement by iron, 376A. 
prepuation of small quantities, 404..4. 
radioactivity, 404A . 
spectrum, fta.sh arc, 543A. 
vapour, thermionic phenomena.caused 

by, 543A . 
vapour pressures, 416A. 

Rupture, 609A. 
modulw, relation t o diam. of test­

ba.ra, 002A. 
Rust induction electric fuznace, 306. 
Ruthenium, 

crystal structnre, 523A. 
detection, 570.tl., 584A . 
estimation in small quantities, 584A . 
separation from pla.tinum, 584-A. 
apectrum, a.re regul.o.ritiet1, M3A. 

Salt driera, materials for uae in, 501A. 
81t.mpling of ferro alloys, !'">66A. 
Sands, moulding, Sec Mo11ldh1g sands. 
Scabs, ea.use and remedies, 712A . 
Scandium, spectrum, ma.gnctic resolu-

tion, 543.4. 
Scientific paradoxet, book review, 780A. 
Scientific soeieties, year-book, 706.A. 
Scleron, mecba.oical propertice, 454A. 
Scrap metal, 

claui8.cation, standard, 671A. 
magnetic separator, 748A . 
utilisation, 747A., 748A . 

Screen (1ieve), definition of lerm, 756A. 
ScreeD.., wire, British standard table, 

612A.; l•boratory teat., 612A . 
Set.son cracking. See i nternal atress. 
Secondary metall, 747A ., 748A . 
Seger cones, renumbering, 619A. 
Segregation in-

Copper· aluminium alloys, 483A. 
Copper-manganeH alloys, 483A. 
Iron castings, 483A. 

Selenium, 
atomic weight, 405A., 426A. 
colloidal, 406A. 

Selenium, 
coollnr curves, 405A . 
cry1taWne, ligbt sensit.iveneu, 406.A. 
estimation by means of potaesium 

permangana.te, 584-A.; q uantita­
tive, 684A. 

beatinr curves, 405A. 
he&t of trana!ormation. 4'05.A . 
latent he&t of futon. 405.4. . 
photosensltirity, 405.A . 
red cr:rstaWne, dielectric conat ., 

405A. ; prepn., 405A.; refractive 
index, 4015A . ; sp. heat, 4015A. 

1peci8.e heat. 405A. 
1pectrum. fluorescence, 644.A ., 1545A. 
Tapour, nl60n&nce rays, 644.A. . 

Sell·diftuion. in 1olid met1ll, 434A. 
Sen1itivene11 in metals, 603A. 
Separation. See A nalyaia. 
Ser111 spectra. See Sputra. 
Shearer :l:·ray tube, modifica.tion, 

595A. 
Shee' me&&l causes, unification, 699A.., 

748A. 
Sheruditin.11 506A . 

electro-, of large part., 503A. 
Silica bricltl. Seo Refractory materiaU. 
Silicon, high-purity, preparation, 760A . 
Silicon·&lumin.ium &ll.071 (aee also 

S ilumin, &c. ), 
electric&! conductirib, 84. 
hardn.111, 82. . 
papers published in 1828. critical dia-

cuaaion, 453A . 
11.nd-<iast, modification and pro­

per ties, 453A. 
solubillb of 1Wcon, 453.A. 
tensile proputi11, 82. 

Slliconooellciom·alumin.ium allo11, 
electrical conductirity, 84. 
hardD.811, 81. 
temlle propertiea. 81. 

Silicon-<ihrom.ium allors, 
manufacture, 653A. 
• .... 653A. 

Sllicon·copper allo11, properties, 460.A. , 
46lA. 

Sllicon·manrane1e, electric furnace for, 
722A. 

SUum.in (see alao Aluminium-ailiwn 
alloy>}, 

action of magnesium sulphate solna., 
488.A.; of potauium chloride 
aolns., 488A. ; of sodium chloride 
solns., 488A. 

improvement. 4-53A. 
occlusion of 1ue1, 436A . 
piltoDJ, compared with aluminium 

and magneaium pistons, 453A. 
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SHver, 
allilotrophic, 380A. 
an~. periodic phenomena, 

atomic wei1ht, 406A ., 407A. 
ea~~~~ disintegration in hydrogen, 

cleaning, 750A . 
cr:v1tal structure, 522A. 
cu~:~~~on lo11es, cfTcct of air, 

denaity, 406A . 
detection, 570A. 
electrical resittance down to l · 3° abs., 

387.1. 
electro·deposib, arrangement of 

micro-crystals, 5 l3A. 
utimation, miorochemical, 586A. 
et':~~::~on, effect of cold-working, 

to~;~i. regularities in spectrum, 

latent heat of fusion, 432A. 
melting, electric, 293. 
molten, elec t . resistance, 426A. 
overvoltage in liqu id ammonia and in 

wa.U.·r, 628A. 
photoelectric emi11lon, 428A. 
recryatallization, 617A. 
1eparation from gold, Bat.eh process, 

63511 . ; conductivity of electro­
lytes, 636A. 

10~;~:/lritish standard apcc ilica.tion, 

1ols, Brcdig's, stabi lity and constitu­
tion , 1iQ7A. 

1peciftc heat, 406A ., 432A. 
spectrum, conditions of appca.ra.nce 

and structure of hands between 
A333_0. and A3358, 5«A. ; K -ecries, 
proc1a1on measurements, 542A. 

1terling Oa.tware, American stock 
items, 606A . 

thermoelectric properties, 481A. 
valve action in aqueous solns. of 

potn.'t8ium 1Ji lvcr cyanide, 033A. 
X-ray refraction, 44·3A . 

Silver alloys, 
new, 47fiA. 
phy1ic&l properties, 491A. 
tarnish resistance, 491A. 

Silver-aluminium alloys, ageing pheno­
mena., 454.4 . 

Silver amalgams, 
constUution, 469A. 
ory1tal structure of Ar, B1,, 623A. 

Silver-antimony allo71, 
thermal expan1ion, 48IA. 
thermoelectric properties, 481A. 

Silver-copper alloy1, 
eutectic, structure, 103. 
solid 1olution1, disintegration, 483A.; 

thcrmoclect. properties, 481A . 
Silver-gold alloys, 

action of nitric «Cid, 495A. 
electrical conductivity, 480A . 
eQuilibrium relations in liquid and 

solid state, 466A. 
thermal conductivity, 480A. 

Silver-magnesium alloy1, 476A . 
co~3~~:~d Agllg, atomic structuru, 

Silver-manganese alloy1, 
propertie1, 469A. 
wes, 469A. 

Silvering of mirror1, new method, 
666A. 

Single cry1tal1, 
preparation, 417.A . , 516A . 
tenacity, M affected by pla.st ic 

deformation, 418A. ; modulus of 
torsion and, 418A. 

X-ray rotation photograpb1, inter­
pretat ion, 550.A.. 

Single cry1tal1 of-
Aluminlum, behaviour under tension, 

371A., 372A.; effects of torsion 
on thermal and ele<:t. . conductivi­
ties, 371A . 

Bl1mutb, t hermal conduct ivity, 
418A.; the.rma.lc.m.f., 418A. 

Cadmium, thermal conductivity, 
418.4.; thermal e.m.f., ~U SA .; 
thermaloxpansion,415A. ; them10-
elcct. properties, 416A. 

Iron, longitudinal magncto-rosista.nce, 
419A.; tenacity, 418A. 

Molybdenum, te na.oity, 418A. 
Rickel, magnetic properties, 397A. 
Tin, thermal conductivity, 418.4.; 

therm u.l e.m.f. , 418.d. 
Tunpteu, h istory of devcloptncnt, 

411A.; prcpn. of 6la.menta by 
Pintsch process, 411 A. 

Zinc, behaviour under atreas, 4l4 A. ; 
t hermal conducti vity, 418A.; 
thermal e.m.f., 418A. ; thermal 
expansion, 415A. ; thcnnoelect. 
effect, 414A . ; thcrmoelect. pro­
pertica, 415A.; twinning, 417.A. 

Sla11, granulation, 710A., 748A. 
Slio-band1, 511A. 
Soci6t6 Franoa.ise de Physique, exhibi­

tion of scien tifi c e.ppa.ratus, 509.A. 
Sodium (sea a.lso Alkali metala), 

absorption of hydrogen, 408A. 
chemical cou1tant1, 408A. 
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Sodium, 
deteclioo, 670A. 
electrical conductivity, 391A. 
estimation, gravimetric, 585A.; in 

len.d alloys, 67811. 
latent heat of vaporisation, 40SA. 
melting point. 4-07 A . 
producUon, 671A. 
properties, 671A. 
specific heat, 391A. 
spectrum, flash arc, 544A. ; pola.riza­

tion of resonance fluoref!Ct"ncc, 
544A. 

thermal conductivity, 3DlA. 
UJel, 671A. 
vapour pressure, 407A., 416A. 

Sodium amalgams, interaction of water 
and, effect of light, 470A. 

Sort metals, microscopic oxa.mina.tion, 
preparation of specimens, 514.A. 

Soft-soldering. Soo Soldering 
Solderinr, 

book, 762A. 
compounds, 680A. 

Soldering of aluminium, 680A. 
Bolden (see oho under names of con­

stituent meta.ls), 
aluminium, 680A. 
brazing, British standard specifica­

tion, 679A. 
conservation of tin, 666.4. 
&1timation of lea.cl, 587A.; solder, 

G87A. 
bard, properties, 680A. 
penetration of brass, 183. 
silver, British standard specification, 

610A. 
soft, properties, 680..4 . 
1pecial, properties, 680A. 

"Soldou soldering compound, 680A. 
Solidiftcalion of alloys, 260. 
Solid solutiont (sec al.so Alloys), 345. 

compounds in, 484..4. 
miscibility gaps in, 484..4 . 
1uper1aturated, disintegration, 48!JA. 
theory, 484A . 
tbermoeleclric properllet, 481A . 

Solid state, 
chemistry of, 417 A. 
diffusion in, 417 A.. 

Sols, metal, effect in delaying detona­
tion in intornal combustion engines, 
437A.; preparation, 436A.. 

Space lattice. See Crystal lattice. 
Sp&rk spectra. See Spectra. 
Specific aravib, terms relating to, de­

finitions, 612..4. 
Speciflc sravity of mercury 392A. 

Specific beat, determination at high 
temps. , now method, 430A. 

Speoiflc heat of­
Aluminium. 432..4. 
Antimony, 432..4. 
Bilmulh, 432A. 
Cadmium, 432A. 
Chromium, 432..4. 
Cobal~ 396A ., 432A. 
Copper, 4·32A . 
Gold, 432..4. 
Iron, 432A . 
Lead, 432A. 
Lilhlum, 391A. 
lllckel, 396A., 432A . 
!rficltel·irOD allo11, 473A . 
Selenium. 405A. 
Silver, 406A., 432.il . 
Sodlum, 391A. 
Tin, 432A. 
Tungsten, 411A. 
Zinc, 432A. 

Spectra, 

&b!:~!!i::~re~:~:{j~fi1~pl08iOnB of 

band, origin, 1563.A . 
broadening, apparatus for, 564A . 
continuous, quantum theory, 650A. 
flame, and chemical reactions, 5MA. 
Frannbofer linet, width, 655A. 
line, transformation into continuous 

:hro~1;hm ~~ ~'i::Xin~f r:Otn~ti~~ 
certain critical dena.ity, 5153.4 . 

lines, intensity measurements, 655.4..; 
occurrence of harmonic& in, 554A . 

magnetic, effoot of constant magnetic 
field , 554A. 

molecular, interpretation, 556A . 
multiplet1, intensity mcaaurementa, 

555A. 
1tellar, a.beorption linea, 561A.,552A . 
ultra-violet, projection, 694A . 
X-ray, dependence of intcmity of 

lines upon number of cathode 
electrons, 548A. ; exception lo 
intemity rule relating to, 548.A. ; 
intcnaitiea in L-seriea, 648..4. ; 
K·aeri.08 measurement.a, 549A. ; 
sa.t.ellitcs of lines, MSA. ; 1ereening 
constants of magnetic doublct.fl, 
549A. 

Spectral emi11ivity of-
Gold ae function of t.emp., 408.A. 
Nickel a.a function of temp., 408..4 . 
Platinum aa function of temp., 

408A. 
Tantalum as function of temp., 

408A. 
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Spectrograph, 
vacuum, 694-A. 
X-ra7, focusing, for use at low tern ps., 

521 11. 
Spectrometer, 

ultra-red, 604A. 
X-ray, with which wa.ve-lengtha are 

rca.d directly on an ordinary 
micrometer screw, 594A. 

Speotro1copic analyais, quant itative, 
553.A., 660A . 

Spectro1copy, 
applicaUon1 in chemical and metal­

lurgical test ing, Gl3A. 
books, 767A. 
J:-ray, development during 1921-

1926, 548A.; importance in dis­
covery of new elements, 548.A . 

Spectrum ol-
Alkali metall, doublets, 547A. ; in­

tensity relations in doublets of 
principal series, 547.A., 548A. 

Alkaline euthl, intensity relations 
of triplet components, 635A. 

Aluminium, extreme ultra-violet, 
wave-length standards, 633A. 

Aluminium oxide. band, 534A. 
Antimony in magnetic field, 545A . 
Argon, M -doublct, 534A. ; series, 

53411 . 
Atomic 11.tem having two electrons, 

551A . 
Beryllium, series, 534A. 
Bismuth, fine structure, 534A.; 

fluorescence, 645A.; in magnetic 
fie ld, 545A.; K -series emission, 
54 7 A. ; L-serics, precision measure­
ments, 547A.; series, 534A. 

Cadmium, effect of elect . field, 546A. ; 
finostructuro,534A.; fl uorescence, 
535A .; new lines, 546A. ; rod 
line ?l.G438 ·7 !.., change of wave­
length, 534A. ; resonance lines, 
535A . ; under hca vy current exci­
tations, 563A. 

C•ium, luminescenoo, 535.A.; l a-11td 
scric.!I, 535A. 

Calcium, 11 and K lines in 0-type 
ata.rtJ, 536A . ; K X-ray absorption 
odge, 536A. ; spark doublets, 
535A . ; stationary lines in 0- and 
B -typo atars, 536A. · 

Carbon, extreme ultra.-violet , wave­
length standards, 533A. 

Copper, a.re, 536A.; arc, Zeeman 
effect and, 536A. ; cxploaion, 
550A.; quartet and doublet ter mB, 
536A. 

Spectrum ol-
Didymium. ultra-red absorption, 

537;1. 
Element. of first and second large 

grouJ>8. fund amental terms, 554A . 
Europium, arc, new lines, 637 A. 
Gold, coincidence of eomo lines of 

thall ium, 537A.; K-aorioaemission, 
54 7 A. ; L-soriee, precision measure­
ment.a, 047A. 

Hafnium, arc, 573A. 
Helium, time intorvals betwoen 

appearance of certain lines, 
54lll. 

Hydrogen, continuous, 637 A. 
Iridium, K-serics emission, 541A .; 

L-aorics, precision measurements, 
5471.1.; M-series X-ray, 5-l 2A. 

Iron, explosion, G50A. 
L&nthanum, terms, 637 A . 
Lead, arc, 538A.; explosion, re­

versal of li nes, 538A.; in magnetic 
field, 545A.; K-series emission, 
54-7A.; L-serios,precision measure­
ments, 547A. 

Lead isotopes, band, 538A. 
Light elements, maas. 553A. 
Lighter element., ROntgen £ -series, 

54911 . 
Lithium, spark, 538A. 
Lithium·like atotnl, 538A . 
Lower element., X-ray, 549A . 
Mercury, anomalous Zcoman e ffect 

of lino 5791 and its satellite 
- 0·124 , 641A. ; band fluores­
cence, 639A.: bands at A2536 
and A2540, 639A . ; continuous, 
639A.: effect of helium on in­
tensity, 541A.; explosion, 539A., 
550A ."; fluorescence, 539A. .; in­
tensity and width of lines, 54-l A.; 
L-scries, precision measurements, 
547A.; luminesoonce,MOA . ; mag· 
nctio separation of lino 0770 in to 
nonot of spocial type, 541A.; new 
line, 546A.; now terms, 547A.; 
spark, in extreme rod, 538A. ; 
spark, in extreme ultra-violet , 
539A. ; time intervals between 
appearance of corta.in lines, 541A.; 
vari atJons of intensity of lines of 
a triplet, 541A. 

llet&ll excited by means of high 
tension o.nd heavy current, 554.A.; 
under bee.vy current excitations. 
553A. 

lllolecules (dlatomlo), theory, 556A. 
Nickel, absorption, 042A.; arc, 

542A. 
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Spec trum of-
lfitrogen, extreme ultr&-violet, wa.vo­

lcngth standards, 533A. 
Osmium, K-series emission, 547A.; 

Af.serios X -ray, 642A. 
Ozygen, band.a in ultra-violet, 642A.; 

extreme ultro.-violct, wavo-lougth 
sto.ndarda, 533A. 

Palladium, K -serics, precision mea­
surements, 642A. 

Platinum, K -surics erni88ion, 547A.; 
L-serics, prooision measurements, 
547A.; .Al-series X-ray, 642A . 

Potaa1ium, flash arc, 54_2A.; (ionized), 
542A.; luminescence, 542A. 

Radium, f)-ray, 542A., 543A. 
Rhodium, arc, 543.A. 
Rubidium. flash a.re, 643A. 
Ruthenium, arc regularities, 643A. 
Scandium. ma.gnetio resolution, 

M3A. 
Selenium, .ftuorescencc, 544.1 ., 545A. 
Silver, conditions of appearance and 

structure of b&.nds between A3330 
&nd •3358, 5'14A.; (ionized), regu­
larities, 544.A.; K -scries, precision 
measurements, 542A. 

Sodium, flash aro, 544A. ; polariza­
tion of reaona.noe fiuoreacencc, 
544A. 

Sodium-like atom.t, 638A. 
Solution1, epo.rk, a.ppa.ra.tus fo r pro­

ducing, 594-A. 
Sulphur rroup, fluorescence, 545A . 
Tant&lum, K-eerica emisaion, 547A.; 

L·soriea, precision mea.aurements, 
545A. 

Tellurium, fluorescence, 545A. 
Thallium. coincidence of eomo lines 

of go ld, 537A.; K-seriee emission, 
54 7 A. ; L-eeriee, procieion measure­
ments, 547.4. 

Thorium, helium linee in, 546.A. ; 
1..1-serics, precision mcaauromente, 
547A.; lines of tranaformation 
product.a in, 546A. 

Tio, a.re, 545A.; a.re, excitation of 
enhanced lines, 54.5..4.; explosion, 
eelf-roversal of lines, 545.4 . ; in 
magnetic field, 545.4. 

Tungsten, K-sories, 626A.; K -eeries 
emission, 547A.; L-seriee, pre­
cision measurements, 54 7 A. 

Uranium, helium lines in, .646A.; 
lines of tra.nsforma.tion products 
in, 54.6A.; L-sories, precision 
mca.Auromcnts, 547A. 

Vanadium. ionized, multiplots in, 
546A. 

Spectrum of-
Zinc, effect of cloct. Geld, 546.A. ; 

new line, 546.4 .; new tenna, 
547A.; radiation emit ted by 
optically excited vapour, 54.6A.; 
resonance linea, 535A.; under 
heavy current excitatione, 553.d. 

Spalter. See Zinc. 
Spraying of-

AlumJDinm on grate bare, 506.d. 
Lead. modified pietol fo r, 505.d . 

Sprayinc o! meta..11, 
Meurer powder method, 504A . 
present position, 504A. 
Schoop method, improved, 604...4. 
tbeorJ and practice, 604A. 

Sputterinc apparatut. new, 595.d. 
Standardisation of metall, 74-7.A. 
Stark effect from point of view of 

Schroedinge.r'equantum theory ,563.A. 
Steel, 

chrome-Dickel-. primary cryata.llita­
t ion , 712A. 

bainprinp, manuf. and properties, 
114. 

mild, penetration by brazing solder 
and other metale, 216 (Paptr). 

nickel-, dependence of elect. reeist­
ance upon compn., temp., and heat. 
treatment, 474.4., 476.&.; relation 
of la.tt.ico con&t.. to denaity, 
474A. 

Stelllte, wolding rod, 091.A. 
Stelllfuig of melall, 505.A., 653A. 
Still ca1tin1. 713.d . 
Storage batteriH, 634A. 
Stre11e1 (see also 111.ternal atrua}, 

local, 602A. 
Strontium, 

detection, 571A. 
estimation.. 679A.; microchemical, 

585.A. -
Student members, election, 14, 329. 
Sulphur, 

.. timation in refined copper, 683.A. 
inftuence on properties of non-ferrous 

meta.le, 482.d. 
Sulphur-cadmium mizturu, chemical 

reaction& in aolid phuo, 436.A. 
Sulphur poup, spectrum, fluorescence, 

545A. 
Sulphuric acld, 

action on mcta]a and alloya, 
498.A.. 

resiltance of metall and allo11. 
600A . 

Superconduction, 426A. 
Surface temperature1, mea.aurement, 

617A. 
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Swface tension, 
measurement, Gl 2A.; by chainomatic 

ha.lance, 592A. ; by ring method, 
592A. 

Surface tension of­
Bi1muth, 392A. 
Mercury, 392A. 
Molten metall and alloya, 392A. 

Surf-alloy, 503A. 
Sweden, manufacture of tin, 750A. 
Systems, 

binary. See Alloys, binaMJ. 
ternary. See A Uoys, ternary. 

Tammann electric furnace, 721A. 
Tantalum, 

anal:v1is, 566A . 
anode films, electrostatic ea.pa.city, 

6:l2A. 
anodic behaviour in dH. sulphuric 

acid, 628A. 
ductile, production, 666A. 
estimation, 583A. 
incandescent, deviation from Lam­

bcrt'e law, 4 12A.; pola.rizntion of 
light emitted, 412A. 

melting point, 408A. 
photoelectric emi11ion, 428A. 
separation from colum bium, 575A. 
1pectral em.i11ivity as function of 

tcrnp., 408A . 
spectrum, X-sorios emission , 547A.; 

L-scriee, precision mcnsurcmcnts, 
645A. 

use, 666A . 
wirea, tenacity, 418A. 

Tellurium, 
estimation by means of pota~ium 

permanganate, 584-A.; in prosencc 
of ferric iron, selenium, and copper, 
eloctromctrie, 586A.; quantita­
tive, 584-A . ; rapid electrolytic, 
by meam of reduced potential, 
585A. 

spectrum. fiuorcscence, 545A. 
Tellurium-antimony alloys, magnetfo 

analysis, 42. 
Tellurium-bismuth alloys, magnetic 

ana lysis, 41, 46. 
Tellurium-lead alloys, magnetic analysis, 

43. 
Tellurium-tin alloys, magnetic analysis, 

40. 
Temperature, measurement. Sec Pyro­

metry. 
Tempering. See Annealing, Heat-

trr.atment, &c. 

Tensile properties of-
Aluminium alloys, effect of atmos-

pheric exposure, 486A. 
Aluminium-calcium-silicon alloys, 81. 
Aluminium-silicon alloys, 82. 
Aluminium 1ingle crystals, 371A., 

372A. 
Arsenical copper, 127. 
Copper-auenic-oxygen alloys, 147. 
Copper-bismuth aJloys, 175. 
Magnesium-copper alloys, 95. 
Iltetall, calcula.tion from Ilrincll 

ha.rdness, 608A. 
Monel metal at elevated temps.,479A . 
Nickel-bra11es, 465A. 
Sheet metals, effect of sizo and shape 

of test-specimen, 607A. 
Stainless iron at elevated temps., 

4i9A . 
Zinc, effect of cold- rolling, 414A. 

Tension testing. See T estin9. 
Ternary alloys. See Alloys. 

TESTING, .METHODS OF­
Testin1, 

Committee E-1 of A.S.T.'M., re­
port, 600.4. 

compression, A.S.T.M. methods, 
610A. ; theory, 610A . 

fatigue, 603A . 
general articles, 600A., 601A. 
hardneH. Uriuell method, 604A.; 

606A ., 606A. ; indent.a.tlon, 
604A., 605A., 606A.; of soft 
meta.ls, 604A . ; pendulum 
method, 607A . ; relation of 
Drincll to Rockwell numbers, 
606A.; Rockwell method, 606A .; 
scratch, bibliography, 604A. 

impact, replies to questionnai re, 
603A. ; significance, 603A. 

instruction in. 601A. 
magnetic, 611A. 
m.icro-ha.rdness, 604A. 
standardization of methods, OOO.A. 
tension, 607 A., 608A. ; of thin sheet 

meta.ls, OOSA. 
teDJion-elongation diagram, 609A. 
terms relating to, definitions, 600A. 
torsion, now twist meter for , 602A . 
WOhler fatigue speciment, 603A. 

Testing machines, 
Alternating-stress testing, electro-

magnetic, 602A. 
Avery universal, 610A. 
box meuure11 for, 611A. 
Brinell hardness, motor-driven, 

605A. 
Buckton universal, Ol OA. 
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Testin1, method• or­
Tutlng machinet, 

endurance, 609A. 
extenaometars for threads and 

wires, 609A . : mecbn.nical auto­
graphic, 609A.; new type, 609A. 

Pirth hardometer, 607A. 
hardness, 605A. , 606A. , 601A. 
h1draulic, 610A. 
impact, calibration, 603A. 
1pring manometeu for, 611A. 
straining apparatus for breaking 

wiros and ropes, 601A. 
torsion, Amsler, 602A. 
verification, A.S.T.M. methods, 

610A., 611A. 

Testing of-
Bra11 sheet. 600.4. 
Ca1Unga. 601A. 
Hairspring strip, 119. 
Thin 1heet metals, 600A. 

Tests, 
bearing, 610A. 
bole 1hearlng, 610A . 
impact. notched-bar, value, 603.A.; 

repoated, 604A . 
notched~bar. comparison of stti.tic and 

dynamic, 609A. 
ten1ile, comparison of atatio a.nd 

dynamic, 609A. ; with notched 
t.est-piecos, 60911. 

Thallium. · 
cryltal 1trncture, 523A. 
electrode potential. 409A. 
esHmation a.a tba.Uous ohromate,586A. 
latent heat of fusion. 432A. 
separation from othorelomcnts, 580A. 
1pectrum. coincidcnco o f somo lines 

of gold, 537A.; K-series emiMion, 
54 7 A . ; L-serics, precision me&l5urc­
monts, 547.A. 

transformation heat, 432A. 
Thallium amalgam.a., mctallogra.pby, 

513.4 . 
Thallium· bilmuth alloy1, thermoelectric 

properties, 481A . 
Thermal conductivity. See Comluctivity. 
Thermal electromotive force of­

Bismuth single cryatale, 418A. 
Cadmium si11gle crystals, 4.18..4. 
Single crystals of non-cubic metals, 

4 18A. 
Tin singlo crystals, 418A: 
Zinc s ingle crystals, 418A. 

Thermal expansion. Sec Bxpanaion. 
Thermal ionization of elements, experi­

mental proof, 437A. 
Thermal treatment. See Heat-treatment. 

Thermionic efteot, theory, 429A. 
Thermocouple• (see also Pyrometer~), 

metala and alloya for, 616.A.. 
portable device for measurement o f 

sudace temps., 617..4. 
amall, construction, 616.A. 
temp. meuuremeot with, 616.A . 

Thermoelectric effect. 428.A. 
Thermoelectrlo effect in line, single 

cryete.~, 414.A.. 
Thermoelectric power of­

Arrregate1, 481A. 
Alloy1, 481A . 
AnUmony, 481A . 
Antlmon1·1ilver alloys. 481A. 
Antimony-tin alloya, 481 A. 
Bilmulh, 481A . 
Biamuth·tballium alloya, 481.A. 
Silver, 481A . 
Tin, 4.81A. 

Thermoelectric propertie1 o! aolid aolu­
tlona, 481A . 

Thermo-element, 
German recommended practice, 618A. 
vacuum, 617A. 

Thermometer1, 
placln1 of, 6 1GA. 
Quarts-gallium for h igh te mpe., 614A. 
resiatance. calibration at oxygen 

boiling point and carbon dioxide 
sublimation point, 614..4 . 

tenalon and ruiltance for use in 
region of temp. of liquid nitrogen 
and hydrogen, 590A . 

teatin1, 614.A. 
Thermometry, 614:A. 
Thermorerulator, 

mercury, interruptor for use with, 
590A. 

toluen~mercurJ, automatic, 590A. 
Thermoscope for Uquid~air batb1, 615.A. 
Thermoatat, gas.controlled, prevention 

of flickering in flamos of, 590A . 
Thomaon effect, influence of strain, 

430A. 
Thom.ton eftect in tun11ten, 410..4 . 
Thorium, 

book review, 768..4 . 
detection, 568..4.; drop reactions, 

57 1 A . ; in incandescent 6Jamcnt, 
671 A. 

duclile, prepn., 409.4 . 
eaUmation in small quantities, 587.A. 
radloacllvily, 404A. 
spectrum, helium Jines in, 54-6A. ; 

Jines of transformation product.a in, 
546A . ; L -series, precision measure. 
menta, 547A. 

thermionic emi.11Jon, 413.4.. 
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Thorium· lead al1071, Ludwig· Soret 
effect., 484A. 

Tborium·X, estim ation , qu&ntitativo, 
586A. 

Tin, 
anodes, periodic phenomena., 

630A . 
book revtew, 768A . 
chemical properties, 666A . 
con1ervation in solders a.nd dipping 

ba ths,. 666A. 
depo1ition at mercury dropping 

cathode, 626A . ; electrolytic, 
64511. 

detection, blowpipe method , 671 A. 
estimation, olect rolytic, 577.A .; in 

solder by calou la.tion on the Archi­
mcdoa.n principle, 687A. ; oxidi­
metrio, by means of bismuth 
ama.lga.m, 564A. 

latent heat o! fusion, 4·31.d., 432A. 
manufacture in Sweden, 750A. 
molecular weight, va.riation with 

temp. , 41 0A . 
molten, elect. resistance, 426A . 
occlu1ion of gues, 430.d. 
occurrence, 666A . 
penetration of bru1, 183. 
pbo1pbor·1 A.S.T.M. epocifications, 

666A. 
pby1ical p ropert ies, 666.A. 
recovery. Seo Detinning. 
reflninc. 666A. 
removal from tioplate. See Delin­

ning. 
single crystals. thermal conductivity, 

418.4.; thermal e.m. f., 418A . 
1011, prepa ro.tion, 436A. 
1peciflo beat, 432A. 
spectrum, a.re, :'S45A. ; a rc, exoitn.· 

tioo of enhanced lines, 545A. ; 
explosion, self-reversal of lines, 
545A. ; in magnetic fie ld, 545A. 

thermoelectric propertiei, 48 1A. 
titration in white metals with 

pota.ssium bromide, 586A . ; 
potcntiomctrio, with potassium 
broma.to, 587A.; with fe rric 
chloride, using indigocarmlne as 
indicator, 687A. 

Zeeman effect, 545A. ; in certain 
enhanced lines, 54-5A. 

Tio alloys. See Bahbilt metal&, Btaring 
metalB, Soldtr8, &o. 

Tin-aluminium-line alloys, 
corrosion, 4ts4A. 
pby1ical propertiH, 454A . 

Tiu amalgam1, 
metallography, 5 l3A. 

Tin-antimony alloys, 
magnetic analyli11 44. 
thermoelectric propertiH, 48 l A . 

Tin-bismuth aUoy1, 
magnetic analy1i1, 36. 
vilcolity, 455A. 

Tin-cadmium alloys. eutectic, structure, 
108. 

Tio-copper alloys (see A.lao B ronzu). 
equilibrium diagram, 188. 
eutecUc, 188, 235. 
magnetic analysis, 4.B. 
microstructure, 189. 
viscosity, 455A. 

Tio-copper-antimony alloJt. constitu­
t ion, 477A. 

Tin-copper-sine alloys. 
constitution, 465A . 
properties, 465A. 

Tin-iron al1oy1, oon11titut ion, 477A. 
Tin-lead alloys (see &ho Soldera), 

eutectic, crystallization, 100 (Nole); 
etn1cture, 106, I08. 

Ludwig-Soret effect. 484A. 
magnetic an1l71l .. 37. 

Tin-manganese-copper alloys, 
properties, 469A . 
"Tin 1weat," 261. 
uses. 469A. 

Tin-tellurium allo:va, ma.gnctic a.n&lysie, 
40. 

Tin-zinc allon, 
electrical conductivity, 480.A. 
eutectic, etruot.urc, 103, 108. 
thermal conductivity, 480.A . 

Tinning or-
Iron and 1teel wire, 602A . 
Iron caatfng1, 504A. 

Tinning, 
pott, elect . heated, 722A. 
proce11e1, oompa.rison of old a.nd new, 

503A. 
Tin plate. 

badly produced, dangers, 504A. 
corrodon of cont.A.incn1, 491A. 
di1coloratlon of canned tooda. 666A. 
pickling, 748A. 
1crap, recovery of t.in, 637.A., 667A . 

Titanium, 
absorption of hydrogen, 413A. 
action of oxygen -nitrogen mixtures, 

434A. 
atomic weight, 410.A. 
book revie-w, 768A. 
detection, drop roa.otioos, 571A. 
Ulel, 668A. 

Titanium-alumib.ium allo71, compounds, 
454A. 

Titanium chloride, a.nalysie, 410A. 
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Titration. Seo Analysia. 
Torrion testinr. See T u ting. 
Torsional vibration. damping properties 

of metals in, 602A . 
Trammuta&ion of metall, 439A., 

440A. 
Treuurer'• Report, 9. 
Trouton'• law, extension to fusion of 

met.a.Is, 431A. 
Tobe.. condenser. See ConckMer tubu. 
Tungsten, 

arc lamps, 668A. 
bars, hollowing by central fusion, 

411 A. 
brigh&nus, 4 l0A.. 
colour temperature, 410A. 
density, effect of working, 410A. 
detection, 568A . 
electrical r esistance, 41 OA. ; effect 

of working, 410A. 
electrodes, carefully purified, sparking 

potentials of discha.rgo tubes con­
taining. 41 2A. 

utimation by distillation in ourront 
of air and carbon tetra.chlorido 
vapour, 586.4.; in ferro-tungsten 
by calculation on the Archimodcan 
principle, 587A. ; in small quanti­
ties, 687 A. ; oxidimetric, using 
liquid ama1ga.ms, 563A. 

fllamenb. grain boundary pheno­
mena, 4 llA.; influence of crystal 
structure on stabiUty of form, 
412A. ; ma.nu!., 668A. 

incandeticeot, deviation from La.m­
bert's law, 412A . ; polarization of 
light emitted, 412A . 

optical condanb, changes with temp., 
412A. 

oDdes, propn. of chemically pure, 
413A . 

photoelectric emiJsion, 428A . 
physic&! properties a.t high temp., 

•HOA.; effect of working, 410A. 
position in normal potential Hrietl, 

632A . 
powder, A.S.T.M. spocifica.tions, 

66BA. 
s&lb, propn. of chomicaUy puro, 

413A . 
single crystal, prepn. of fi la.ments by 

PinU!ch process, 4U A. ; history 
of development, 4 11A. 

speciftc heat, 4 11A. 
spectral emi11ivity, 410A . 
spectrum, explosion, 41 2A . ; K-

seriee, 520A . ; K-aerics emiSHion, 
547A . ; L-soriee,prccis ion mcasurc­
ments, 547A.. 

Ton.pten, 
surface, int..era.ction of c&rbon dioxide 

a.nd hydrogen on, 4l2A. 
thermal oondacth'it1, 410.A. 
thermal ezpanaton coef!., 610A. 
thermionic and photoelectric emil· 

t ioo, concurrent variations with 
state of surface, 4-0 1.A. . 

thermionic emi11ion, 410A., 413A . 
Thompson eflect. 410A. 
thoria in, 411 A. 
total radiation intensity, 410A. 
vaporisation ra.te, 410A . 
wirH, elect. explosion, 4 12.4.; ten&· 

city, 418A . 
Tungsten-carbon s1stem, crystal st ruc­

ture, 524A. 
Tun11ten-cobaU alloy1. canst itution, 

458A. -
Tungllen-cobalt-chromium allo11. See 

Sttllitt. 
Tunglten·iron allo1s, constitution,4 77 A. 
Tung.ten-molybdenum allo11, solid solu· 

tions, resistance limits, 477.d. 
Tunpten·nickel allo11, wires, tenacity, 

418A. 
Type metal, mr.lting, eloot ., 722.4. 

Undercooling ol allo11. 244. 
United State1 ol America. 

Bureau o! Standards, book review, 
782A.; chemjstry in met&Uurgi­
ca.1 divi..sion, 747A . 

Chicago Univerllt1, a.betra.ct& of 
t hesea, 767A. 

Collece1 and uninr1itiet, honours 
courses in, 755A. 

foundry cond1Uon1. 703A . 
Graduate retearch 1tudent1 in chem­

istry, second census, 75t.iA. 
National Retearch Council, list of 

publications, 766A. 
Uranium, 

i1otopes, 413.A . 
preparation, 760.4 . 
rad.ioacUvlb, 404A. 
1pectrnm, helium lines in , 546A.; 

linee of transformation product& 
in, 546A. ; L-seriea, precision 
measurements, 547.A. 

Vacuum, high, pr0duction by means of 
Le.ngmuir'e pumps, 593A. 

Valve1, design, for pressure of 3f tons, 
674A. 
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Vanadic acid, detection by means of 
hydrogen peroxide, 571A. 

Vanadium, 
ab9orptioo of hydrogen, 413A . 
ettimation, action o f pot&s8.ium iodide 

on vanadophosphoric acid , 688A. 
occurrence, 749A. 
1pectrum (ionized), mult iplete in, 

546A. 
wes. 668A., 749A . 

Vanadium, ferro- . Sec FtN'O·vanadium. 
Vanadium-iron alloy~. temper colours, 

473A. 
Vapour preasure ot­

Oadmium. adjusted , 415.4 . 
Cetium. 416.4. 
Copper, 433A. 
Gold, 433A. 
Liquid and solid metals. 432A. 
Potaasium, 4.07A., 4 16.tl. 
Rubidium. 416A . 
Sodium. 407A ., 4 16A. 
Zinc, adjueted, 415A. 

VitcoJUJ of-
0 Aluminium-bronze," 380A. 
BiJmuth-tin alloys, 455A. 
Braues, 380.A. 
Copper, 380A.; at high temps.,481A. 
Copper alloy1 &t high t..c mps., 481A. 
Copper-tin alloys, 455A. 

Vivian & Co., Ltd., H. H ., Birmingham 
works, 747A . 

Volatilizalion of metall from eloct. 
hea.tod fi laments, book roview, 772.4. 

Voltmeters, 
permanent magnet, 699.4. 
lriode, G99A. 

Wuh-boUlu, non-spattering, continu-
ous-st ream, 689A. 

Wuter1, 71 2A . 
W&Uon electric furnace, 304. 
Welded joinh, 

1lrenglh, 680A. 
tesb roquirod by British Admiralty 

and Lloyd's Register of Shipping, 
689.4 . 

Welded pres1Ure veuell. safoty, 684A. 
Welder1, eye protection, 687 A. 
Weldlur, 

acetylene, dissolved, 698A. ; dry, 
691A.; explosions, 698A. ; pro­
duction,697A.; purificat ion,697A. 

acet7lene 1ener&ton1 improvcmente, • 
696A., 697A. 

added metals in, 690A. 

Welding, 
auto1enou1, rocommendations of Sth 

Federal Congrcsa of I talian Associa­
tion of Steam Boiler Users, 687 A. 

blowpipu, caro in handling, 693A.; 
consumption of a.cotylene, 694_A. ; 
essentia l innovation, 694-A.; im­
p_rovoment, 693A . ; increasing 
yield, 694A.; oxy-acetylene flame 
and yield, 603A. ; return of oxy­
gen, 694.4. 

book review, 773A . 
bronze rod, 684-A. 
electric arc, 688A . ; aa me.nufactu ri ng 

process, 680A.; controller, 692A.; 
deposit efficiency of oleotrodos, 
691 A . ; ductile welds, 689A. ; 
factors affecting a rc stability, 
691A .; fa.otors affecti ng penetra­
t ion, 689.4. ; hea.t distribution in 
nrc, 689;1 . ; in locomotive works, 
686A.: of ea.sily oxidizablo wires, 
69lA. ; tran.aformcrs, 691A. 

electrodes, copper-tungsten, 691A.; 
efficiency, 69 LA.; metallic, value 
of current when using, 692A.; 
steel, effect of surface, 691A. 

eumpln , 684A. , 685A. 
department, centralized, 685A. 
d.ilcu11lon, 686A . 
flller rod, 690A. 
Jlux powden wjth aluminium conten t , 

691A. 
ru cylinden, second report of re. 

search ctteo., 696A. ; Swiss regu­
lations, 695A . 

ru outlets, prevention of freezing up, 
693A. 

gu regulator1, consumption pressure 
gauge 695A.; improvements, 
694.il. 

Liverpool school, 685A. 
machine, Sonoco., 693A.; at British 

I ndustries Fai r, 093A.; efficiency, 
692A.; for India, 692A.; por t­
able, 693A. ; Westinghouse auto­
matic, 693A.; Wilson, 693A. 

oxy-aceblene, 688A . 
oxy-benzol, 688A.; apparatus, 695A. 
ozygeo, cost, 696.tl. ; production, 

696A. 
ozygen cyllnden, handling, 696A. 
preparation of materials, &c., 687A. 
1cientifl.c 1upervilion, 685A . 
1hop1, dist ribution of oxygen, 

695A. 
1pot, Amoawold machine, 692A.; 

Gibb air-operatod machine, 692A. 
machines, 689A. 
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Welding, 
Slelllle rod, 600A . 
use of atomic hydrogen, 689A., 600A. 

Weldiocol-
Aluminium. 680A., 681A., 682A.; 

a.utogonous, 680A .• 681A. 
Aluminium alloy1, autogenoua, 681A. 
Can1, barrels, or tankl, fire riaka, 

684A. 
Copper, 682A,. 683A.; a.ut.ogcnous, 

683A. ; oxy . acetylene, 682A., 
683A. 

Duralumin, 682A. 
Lead, autogcnous, 684A . 
Sheet metal structur es, 685A. 

Wheabtone bridge, control key, 
698A. 

White metal• (sec also Babbitt 1nelal.t 
and under names of constituent 
metals), 

bearing alloy1, fluidity tests, 471A. 
melting, elect., 722.A. 

Wire, 
electric, rnn.nuf. , 699A. 
electricaUy exploded, 553A., 554..4 . 
hard~drawn, cryst.a.l structure, 517A. 
rings, former, 699A. 
tcreen cloth. mounting for corroeion 

tests, 076A.; specifications, 676A. 
Wire gauges, 

indicator fo r, 749A. 
uni8cation, 748A. 

Worked metala:, distribution of energy 
in, 379A. 

X-ray crystal analy11a. See Crystal 
struclut'e. 

X-ray crystal structure. See Crystal 
alruclut'e. 

~:~:; :::~:gr.8:. 8G:'8Pectrog,.aph. 
X-ray Spectrometer. Seo Spectromelet'. 
X~rays . Soo Rays, ROntyen. 
X-rays, examination of met all by. See 

Radiology. 

" Y " aluminium alloy1 See Alum.in­
i11m alloya. 

Yield point, 422A. 
YUrium, 

·magnetic 1u1ceptibility, 416A. 
preparation, 413..:'l . 
properUes. 413A. 

Yttrium ozide, pure, preparation, 
675A. 

VOL. XXXVII. 

Zeeman effect, phenomena acoompa.ny-
~~,ds~~1;~ in weak magnotie 

Zeeman effect ln­
Antimony, 545A. 
Bi1muth, 54.SA. 
Lead, 545A. 
Tin, 545A.; (cert.a.in enhanced linea). 

545A . 
Zinc, 

action of cement. 407 A. 
allolropy,416A . 
anodes, periodic phenomena., 630A. 
Britiah 1peciflcatio1t1, 668A ., 669A . 
coar1e-grained, plastic deformation, 

414A. 
coating1, 502A., 503A. ; micro. 

structure, 613A. ; Preeco teat, 
503A. 

corro1ion. atmoepberic, 493A. ; effect 
of temp. on libora.tion of hydrogen 
by, 492A. ; in alkaline solna., 
493A. 

depo1ition from electrolytes contain. 
ing gelatine and aluminium sul­
phate, electrolytic, 645A . ; from 
sulphate baths, electrolytic, 645A . ; 
on poeitive pole of simple voltaic 
cell, 645A . Soo a.lso Galoonizing. 

depo1illon potential in zinc eul· 
pba.te soln., influence of proportion 
of gelatine in electrolyte, 645.A. 

detection, qualitative, potassium co­
balticyanide u reagent, 57 1A . 

di11oluUon in hydrochloric acid, 
492A . ; su lphuric acid, 492.A. 

dust, passivity, 669A . 
electrical reai1tance down to l • 3° C .. 

387A. 
electrodet, polarization in neutral 

and acid aolns. of zinc aa.lte by 
d.o . and a.c., 626A . 

electrolytic, 25 years' progress, 636A. 
eiitimation, gravimetric, by means of 

cyanamide, 688A.; microchemica.l, 
use of pyrophoepb.&tes, 582A. ; 
titrimetric, 588A. 

estimation o! cadmium, 578.A. 
evaporation, effect of cold-working, 

422A. 
latent beat o! fusion. 431A., 432A. 
metallurn in Ton.kin, China., 751.A. 
molten, elect . resiBtance, 426A. 
occlusion of gues, 436A. 
optical cowtanta, 429A. 
overvOUage, hydrogen, 629A.; in 

liquid a.mmoniaand in water, 628..4. 
ozide, froe energy of formation, 

415A. 
3H 
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Zinc. 
photoelectric emi11ion. 428A. 
poiloning, 7 53A., 7 54A. 
production, eloctrolytic, 635A. 
pure, chem. properties, 414A . ; com­

parison with commercial grades, 
414A.; phys. properties, 4l4A.; 
properties at normal and elevated 
tempo., 415A. 

recovery, 751A . 
rolled, proposod outline for specifica­

tions, 669A. 
rooftng, 670A. 
sepuation from &1'8Cnic, 572A . ; from 

copper, 515A.; from nickel with 
hydrogen sulphide, 575A . 

1in1le cry1tal1, behaviour under 
stress, 414A.; thermal conduc­
tivity, 418A.; thermal e.m.f., 
418A.; thermal oxpansion, 415A . ; 
thermoeloot. effoct, 414A.; t.hermo­
elcct, properties, 415A.; twinning, 
4 l7A. 

1lab, impurities, 670A. 
1ols, preparation, 436A. 
1olution in acid.I, catalytic action of 

metals on, 492A. 
1peciftcatiou, British standa.rd, 

758A. 
1pecift.c beat, 432A . 
1pectrum, effect of elect. field, 546A.; 

now line,540A . ; newterrus,547A.; 
radiation emittod by optically ex. 
cited vapour, 546A.; rcsona.nce 
lines, 535A.; under heavy current 
excitations, 553A . 

tensile drengtb, effect of cold.rolling, 
414.4 . 

titration, oloct.romctric, 588A. ; visual 
conduotomotric, 588;1 . 

twinning, 4 L 7 A . 
usea, 670A. 
vapour, equilib. with ca rbon monoxide 

a.nd carbon dioxide, 4L5A. 
vapour preasure, adjusted, 415A. 
workers, occupational syndrome 

among, 753A., 754A. 
Zinc ague, 754A. 
Zinc allop, for die.casting, r6sum6 of 

work of Cttee. of Deutsche Gesell· · 
sobs.ft fiir Metallkunde, 478A. 

Zinc .. alum.ioinm alloys, tra.nsforma.tion 
in solid state, 478A. 

Zinc .. aluminium .. cadmium allo71, 
mechanical properties, 448A. 

Zinc-aluminium-tin alloys, 
corrosion, 454A. 
physical propertie1, 454A. 

Zinc-antimony alloys, ma.gnoticanaJysis, 
40. 

Zinc-bilmu&h alloY11 , electrolysis, 478A. 
Zinc-cadmium alloys, 

oomutution, 478A. 
electrolysiJ, 478A. 
eutectic, format.ion of twin deform&· 

tions, 483A.; structure, l08. 
Zinc-copper alloys (see also Braasea), 

«-solid solution, diftusion of Zinc, 
462A . 

constitution, 462A. 
electrode potential, 463A. 
hardness, 463A . 
magnetic analysis, 45. 
solid solutions, thermoelect. pro­

perties, 48 l A. 
Zinc-copper-manganese allo11. constitu­

tion, 465A. 
Zinc-copper-tin alloys, 

comtitution, 465A. 
properties, 465A . 

Zinc-gold alloys, compound AuZn, 
atomic structure, 531.tl. 

Zinc-lead alloys, eloctrolyeis, 478A. 
Zinc-lead-antimony alloy1, constitution, 

467A . 
Zinc - marn.e1ium alloys, compound 

MgZni, influence on ageing capacity 
of alum inium a lloys, 4-52A. 

Zinc - magnesium - aluminium alloys, 
mechanical propert.ies, 663A. 

Zinc-manganete-copper alloys, 
properties, 469A . 
UHi, 469A. 

Zinc-tin alloy1, 
electrical conductivity, 480A. 
eutectic, s tructure, 10:3, 108. 
thermal conductivity, 480.4. 

Zirconia. Seo Refractory materiala. 
Zirconium, 

atomic weight, 41GA . 
book review. 768A. 
detection, 568A.; drop react-ions, 

57lA . 
modification changes, 415A. 
po11ible uses, 670A. 
precipitation with pioric acid, 588A. 
separation from iron, 575A . ; from 

other meta.ls by fra.otiona.I distilla­
tion, 575A.: from titanium, 575A. 

thermionic emi11ion, 413A . 
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[The letter" A." following a pBgO number denotes a reference to the 1eotion 
of the Journal dealing with a.bstra.ots, &c.] 

Abate, W. L. Managing a braes shop, 
749A. 

Abbink, l. H. Set Dorgclo, H. lJ. 
Abel, E., and O. Rcdlich. Ternary 

oy>t.cm Pb-Sb-As, 467A . 
Aborn, Robert H. Su }"ri)licb, Per K . 
Adam, R. Detection and detn. of 

impurities in Al and its aUoye by 
spectrogra.phic method, 568A. 

Adami, F. W., and :R. H. Kean. 
Merumrcment of surface temps. Il. 
-Compa.ri1ton o{ various methods, 
617A. 

Adcock, F. Alloys of Fo research. 
V.-Propn. of pure Cr, 377A. 

Addicks, Lawrence. Electrolytic ro-

Af:!i:E. d~~n~etn~~ ~et~.:~·on 
orystn. of Bi, 375.A.. 

A1u1iz:, R. L. Progress of metals in 
1925. Outlook for 1026, 746A . 

Agt, F. P. G. A. 1. van. See K6esom, 
IV.Ji. 

A' Hearn, F . .M. Shrinking a cylinder 
on bre.ss liner, 662A . 

AUchison, Leslie. Steel and light &lloys 
a.s engineering materials, 649A. 
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Ale:rander, George lamN. Cu a.t low 
t.cmpa., 380A. 
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Allen, R.H. Radio.tion, 648A. 
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•.o.- 1., 626A. 
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382A. 

Amhn. E., and H. Willnen . Mould 
gaees of iron, 748.A . 
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G. 

Ande.r1011, D. 0., and A. N. Ogden. 
Foundry blacking, 706A. 

Anderson, D. 8. Gorrupondtnce on 
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structure, 621A.: mecb. properties 
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Andenon. W. Y., and W. P. Conly. 
Elect. reeistanco furnaces , 726A. 
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Structure of the Atom," 757.A . 
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Quant. mea.aurement of quick oha.nges 
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in exploaion apeotrum of Pb, 6a8A. 

ArataUu, Btm1U:u, and Ma.&aru Shoda. 
Solf-rovemal of linee in exploeion 
spectrum of Sn, 546A. 
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'' 1'he Mechanism of Inveno Segrega.­
tion in Alloys," 275. 



886 Name I ndex 

Archer, R . 1111. Somosonsitivorc6.ecting 
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Archer, Robed S. Hardening of metals 
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eolid aolns., 479A. 
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Bruggen . Reoryatn. phenomena. in 
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membQr, 330. 
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Arrouet, Marcel. :Miguet electrode and 
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Alterblum, Ilaria. Duration of pboa­
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ber, 16. 
Ato, Sunao, and Isa.buro Wada. 
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ber, 16. 
Amtin. 1. Methods of preventing 

corroaion of condcnaor tubca, 508A. 
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767A., (reonew) 784A . 

AHr7, 1. W., and C. J. Smit.hells. 
Efloct of working on pby&. properties 
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Babllk, Heins. Detn. of quality of 
Zn coatings, 603.d. ; modem gal­
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Baker, T. B. Hg contact awi tches a.nd 
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Balu1e, G. J~uminesoenco of K vapour 
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B&lllier, M. A. Lightening of auto­
mobilo vebicloa by use of light 
metals, 6:>2.A. 
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Bardwell, E. S., and Roy H . Miller. 
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Scattered X-rays. J phenomenon.­
VU., G62A. 
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Therma.l conductivity of wire1, 430A . 
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troubles, 640A.; treating cyanide 
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Barton, A. W. Existence and half. 
period of RaO, 404A . 
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member, 15; book: '.'Nickel 
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soft metals, 604A. ; in1truotion in 
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streDKth and hardness of light 
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Ba7erle, V. Resea.rohes with Hg 

:f°li"St. ::dh~1,e626"A-:-Deposition 
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Beam1, 1. W. Time interval between 
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Bearden, 1. A. Meuurements and 
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Beck, P. W. Screen holder for pboto­
miorogra.phy, 515A. 

Beet, Guido. Theory of photoelect. 
effect, 4.28A. 
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Beck, R. Duralumin, 450A. 
Becker, Au1u1t. Bee Lonard, PhiUpp. 
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tempo., 610A. 
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Bedford, Eudace l. Prodn. of pressure 

die-cutings.-1., 716A.. 
Bedrea1, c .-0. Physical system of the 

elements, 444A. 
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Beebe, Ralph Alonso. H ea.t absorption 
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Biho11nek, P. Origin of penetrating 
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on tbo Crystallization of the Lead­
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.. The Penetration o( Mild Steel by 
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229. 

Benedetti-Pichler, A. Qual. micro­
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BenedicU, Carl. Book : " Mctallo­
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777A.; high-power microscopy, 
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Bea.ecliclu, Carl, and Per Sederholm. 
Abnormal citpn.nsion of Invn.r, 472A. 

Benedict, W. Bearing metal to with­
stand high loads, 646A. 

Bengougb, G. D. 1 and J . l\1. Stuart. 
Anodic oxida.tion of Al and its 
alloys Ml protection against corrosion, 
486A. 

Ben.gou1b, O. D., and H. Sutton. Pro­
tection of Al and its alloys against 
anodic corrosion, 507.A. 

Bengtuon, Ernest, and Erik Svenaaon. 
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Bennett, Ellil Hasl&m. Elected mem­
ber, 16. 

Bennington, E. T. Handling materials 
in foundry, 705A.; lifting loads 
that slow up prodn., 705A. 

Bent. B . E., and G. A. Hunt. Non­
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bot tle. 589A . 

Bentler, Hubert Foot.stop bc&rings, 
646A . 

Benton, Arthur F. Adeorption of 
gases by platinum black, 476.A.; 
gel of metaflio Pt, 4-0 I A. 

Beruovald-Cbestov, T&ti&na. llook: 
" Statistiquo intcllectuello do la. 
Fra.noc," 758A. 

Berg, Otto. ROntgcn spectroscopy and 
discovery of new elements, 548A.; 
X-ra.y spectroscopy and detection 
of eka-manganeees, 560A. 

Berg, Otto, and Ida Tacke. Eka-
manganeee. II.-X.ra.y spt.."etro-
acopio part, 385.4. 

Berg, 0 . W. See Gloditsoh, (Mlle. ) E. 
Berg, R. New methods for scpn. and 

detn . of metals by help of ortho-

~~~~~~i~~~~~·. 1.-Scpn. and 

Bergeon, Paul. 100,000 amp. furnace 
at St. Julitin de Ma.uriennc, 722A.; 
power fact.or of elect . furnace, 724A . 

Bergeon, Paul, and -- Bunet. Fur· 
naces for clootroohemietry, 721A. 

Berger, 111f. Hyclra.ulic testing and 
breaking machine, 6IOA. 

Bergkamp, Erich Schwarz. Kuhlmann 
micro-balance. Use of porcelain, 
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in miorochom. analysis, 561.A . 

Berptrom, F. W. Diepla.ccment of 
metals from aolns . of their salts 
by less olectropositive element.a. 
111.-Action of liquid ammonia. solu­
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metals on .Mg and other elements, 
441.4. 

Berkmann, Sophie, J. Utshm, and H. 
Zoohcr . Anisotrophio Cu, Ag, and 
Au, 380A. 

Bernal, J . D. Intorpreta.tion of X-ray, 
single crystal, rotation phot.ogrnpllS, 
560A. 

Bernhardt, Fritz. Experiments re­
lating to traneform&tion of Hg into 
Au, employing high-pressure Hg arc 
lamp, 440;1 . 

Berry, E. R. Clear fused quartz, 
74311. 

Bartbelot, 1. Su Marie, C. 
Bedbenod, 1. Vector diagram for 

eloct. furnaces, 724A. 
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Berne. Edcar. Detn. of Zn by titri­
metry, 688.4. 

Bhatnagar, S. S., Ma.La. Prasad , and 
D. M. Mukerji. Effect of light on 
interaction of water and Na and 
K a.ma.lga.ms, 470.A. 

Bidwell, C. C. Thermal conductivity 
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Bieler, E. 8. Il&nd apccLra of Pb 
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F...a.stem moulding sands, 708A. 
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· Focke. Solid eolns. of Cr and Ni 
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65; J. Ji. Grant, 66; R. Lloyd 
Gibbins, 66.- CorreApondence: F. 
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Bleohachmidt, Erich. Cathode dis· 
porsion in relation to working con· 
ditions. Cat.hode dispersion pro· 
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Bleeker, (Mias) C. E. F lame spectra 
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Blum, William. Cr plating is C:<:· 

panding, 64:2.4.; future trends in 
clootrochemistry, 621A.; tc&ehing 
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see Thomas, C. T. 

Blum, Wlllf&m, a.nd H. S. Rawdon. 
Principles of electrolytic stud ies on 
corrosion, 4941' . 

Blumer, Ham. Scattering of light by 
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Bode. Kurt. See Ruer, RudoU. 
Bode111tein, Max. Tboory of catalyt ic 

hydrogenation by Pt, 400A . 
Bod.emtein, M:a:r, 0. Hahn, O. HOnig­

schmidt, H.. J . Meyer. Seventh 
Report of Gorman Atomic Weight 
Cttee., 425A. 

Boer, 1. H. de. See Arkel, A. E. v&n. 
Boer, 1. B. de. P. Cla.uaiua, and G. 

Zecher. Simple method of prepn. of 
amall quantities of K, Rb, or Ca, 
404.4. 

•· Bo1&nd7, 81., and M. P61anyi. 
Rapid analysis of bra.ea, 566.tt. 
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Arnaldo. 

Boritch, B. Granulation of slags, 
710A.; granulation of slags and 
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structure of Ca.Si,, 621.tt. 
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ber, 15. 
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of the Atom," 758A. 

Bornet, L. Coloured reactions of 
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649A. 
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tion to m.p. of meta.ls, 419.tt. 

BOttcer, Kurt, a.nd Wilho.lm BOttger. 
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acid iodide aolne., 676A. 
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Bouldoire1, l ean. Transformation• of 

Al-bronzes, 468..4 . 
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modem e et l'electron," 768A. 
Bowden, F. P. See MoAulay, A. L. 
Bowen, I. 8., and S. B . Ingram. Wave-

~i~f!~ a~!~: ~~ ;,r~to~:nttAi: 
b33A. 

Bowen, I. 8., and R. A. Millikan. 
Series spectra of beryllium Bel and 
Be,., 634A . ; stripped Yt (Ym) 
&nd Zr (Zriv), 546A. 

Bowen, 101eph Cecil. Elected member, 
329. 
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thermocouple devioe compensated for 
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Boyer, Sylvester. High-temp. ther-
mometer, 614A. 

Boynton, B . C. Report of Cttee. 
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510A. 

Brace. P. B. Corrupondence on 
" Electric }Uma.cce in Non-~"'errous 
Metallurgy," 324. 

Bradley, l. C. R ele.tion of annea.ling 
temp. t o conductivity of Cu wire, 
382A.; au B .. oett, W. H . 

Br&dleJ, M. 1., C. Z. Roeecra.na, and 
R . M. Corbin. Thccrctical and re­
corded prcseurea in oxygen bomb 
detne ., 731A . 

Bradley, W. II. Su .Foote, H . W. 
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structures and its relation with 
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metals, 435A . 
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ber, 16. 

Braymer, D. B. See Roe, A. C. 
Bredemeier, H. Tbcrmodynamical 
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484A. 
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Cu, 748A. 

Breit, O. Appn. of Pauli'a method of 
co.ordination to a.toms htwing 4 
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Breitin1er, O. See Grube, G. 
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Bre11ier, l. S t.t Fabrf!lguc, -. 
Brett, C. W. Roola.mation of defective 
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ductivity and thermal e. m.f. of single 
crystals of several non-cubic met&le, 
418...t. 

Brieger, C. S t.e Bachmann, \V. 
Brint, Denni• Brook. Book : " Quanti­

tative Analys is," 758A . 
Bri111, O. H. Straggling of ex· pa.rticles 

from RaC, 404.A.. 
BrWouiu, Marcel. Plasticity of solids, 

121A. 
Bri1coe1 Henry Vincent Aird. Percy 

Lucock Robinson, a.nd George 
Edward Stcphonaon. }~leet . ex­
plosion of tungsten wires, 4 l2A . 

Britton, George T., and Jamee W. 
McBain. Ama1gams of Au a.nd Hg, 
469A. 

Britton, Hubert Thomas Stanley. 
Blootromctric studies of pptn. of 
hydroxides. 1.- Pptn. of mag­
neaium, mango.nous, ferrous, cobalt, 
nickel, a.nd tboriwn hydroxides by 
use of hydrogen electrode, 558.4. ; 
II.-Pptn. of hyd10xidcs of Zn, Cr, 
Be, Al, bivalent Sn, and Zr by use 
of hydrogen electrode, and their 
alleged amphoteric nature, 55Sd . : 
lll.-Pptn. of cerito group of rare 
carths and of yttrium hydroxide by 
uso of hydrogen electrode, 559A. ; 
JV.-Pptn. of morcurio, Cd, Pb, Ag, 
cupric, un.nfo, and ferric hydroxides 
by use of oxygen eloctrode, 559A. 

Briwul, A. A. :Modification of method 
of. dotg. sulphate according to 
J ell inek, 686A. 

Brockman, C. l . 25 years of olectro­
chemistry, 621A. 

Brode, Robert B. Absorption coeff. 
for slow electrons in H g vapour, 
540A. 

Broder, l . See Moscicki, I . 
Bronn, l. lligh-froquency furnacee, 

726..J . 
Brooldlllld, l ulius Lucretiut. Elected 

member, 16. 
Brown, David. E lected atudent 

member, J5. 
Brown, Denton l . Electrolytic sepn . 

of meta.la, 672A. 
Brown, E. W. .Pb poisoning among 

oxyacetylene welders in scrapping 
naval veseols, 75lA . 

Browning, B. L. Su Schrenk, W. T. 
Browrudon, H. W. Di.acu1111Wn on. 

" Electric Furnaces in Non-Ferrous 
Metallurgy," 300; d"1cua11ion on 
" Penetration of Brass by Tin and 
Solder," 230. 

Bru6re, P. Construction of stable 
aoJorimetric eta.odards for use i 
mea.eurement of p H valuet, 623..4.n 
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prcpn. of colorimetric standards !or 
rapid examination of weakly acid or 
alk . zone, 623A . 

v. Bruggeo, M. G. Bee Arkel, A. E. van. 
Brubns, G. New precision burettes, 

589A. 
Bruin, T. L. de. Spectrum of ionized 

K , 542A. 
Brakl, Alfred. See Moser, Ludwig. 
Brunetti, Rita. Discovery and K­

absorption const. of element No. 61, 
417A. 

Bruylaob:, P., F. Lafortune, and L. 
Vorbruggen. New detn . of n.tomio 
wt. of Sc, 405A. · 

Bruyne, !i. A. de, a.nd R. W.W. Sander­
son. Electrostatic capacity of Al 
and Ta anode films, 632A . 

Buchner, G. Standardization o( metals 
and alloys, 747A. 

Bilcker, H. Use of elect. heated se.lt­
bath fumaoo, 671A. 

Buckley, H. Book : '' A Short History 
of }>hysics," 759.d. 

Budgeo, !i. F. AI~-Zn alloys, 
448A . ; influence of Cd on Al, 448A . ; 
production of Cd, 653A.; zinc-Cd 
alloys, 478A. 

Bulmer, Frederick M. R., a.nd E. A. 
Mackenzie. Control and treatment 
of nickel ra.sb, 761A. 

Buod, --. See Bergeon, -. 
Burgarth, Rugibertb. Rel&tions be­

tween theoretical considerations of 
valency and elect. resistance of 
metals, 427A. 

Burgess, F. Oil burning for general 
usce, 729A. 

Burrows, Henry Willoo. Elected 
student mem her, 330. 

Burab~ Walther. Bcnedicks and 
Knudsen effect, 430A . 

Bu1chlinger, H. Al a.s raw material in 
apparatus industry, 488A., 648A.; 
Al as working material in inorg. 
chemistry, 488A . 

Bu11, l . See Boyer, M. \V. 
Butler, Albert Quirg. See Baxter, 

Gregory Paul. 
Butler, l . A. V. Equilib. of hetero­

geneous systems including eloctro­
lytea. Il.-Equilib. at interfaces 
and theory of eleetro-capill&rity, 
624A. 

Buller, 1. A. V., W. E. Hugh, and D. H. 
H ey. Effect of electrode material 
on orida.tion potentials, 631A. 

Butb:, Alli100. See Stoughton, 
Bradley. 

Cabrera, B. Magnetism of structure of 
atoms and molecules , 532A . 

Cadenbacb, GUJtav. Su Fredenhagen, 
Karl. 

Cady, H. P . See Groening, ...... A. 
Caldwell, l ames. Elect. welded con­

struction, 689A. 
Caltbrop, l. E. Effects of torsion on 

thermal a.nd elect . oonduotivities of 
Al, with special reference to single 
crystals, 37 lA . 

Campa. Maria. Ha.JI effect in Sb in 
weak fields, 374A. 

Campbell, Alan :Newton. Anodio 
behaviour of lcrro-Mn, 469A. 

Campbell, Albert. New stop-watch, 
596A. 

Campbell. Donald F. Paper 
" Electric Furnac• in 1'on-FerroUJ 
Metallorn ,'; 281.-Di8eu11ion: H . 
W. Brownsdon, 300; W.R. Barclay, 
302 ; A. G. Lobley, 304; M. Haas, 
306; H. H. Hayes, 306; O. Frick, 
308; W. Rosenhain, 309.-Repliu 

~~c:ra£:nC~i~ti!:3:ilt;oJ.u~~~: 
314; H. W. Gillett, 3H; H . E. 
Marten, 316; D. D. Miller, 318.; 
P. H. Brace, 324.-Reply to Corre­
aponcknce, 325. 

Campbell, H . L. Effects of moisture 
absorption on propertica of dry­
ee.nd cores, 706A. ; methods of 
detg. properties of oorea made with 
cereal binders, 706A. ; standard 
ea.nd for use in testing core binder&, 
706A. 

Campbell, William. Report of Cttee. 
B-2 of A.S.T.M. on non-fen·ous 
meta.le and a lloys, 664A.; report of 
Sub-Cttee. I. of E·4 of A.S.T.M. on 
seleotion and preparation of samples 
for metallographic examination, 
510A. ; 25 years of meta.Jlography, 
5IOA. 

Campion, A. Fuel economy in foundry, 
728A . 

Campion, Edward Wim low. Elected 
member, 15. 

Canall, E. Vol. detn. of Ca. in mineral 
substa.ncea contg. phosphoric acid, 
Mg, Fe, and Al, 679A. 

Ca.nneri, G., and L. Fernandes. Ana.lyt. 
sepn. of rare ea.rths from uranium 
alka.J.i uranyl-salicylatea, 676A. 

Cantella, R. c. Metb&ne equilib.-11., 
439A. 

Capp, 1. A. Report of Cttee. B-J. 
of A.S.T.:M. on Cu wire, 654A.; 
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roport of Cttec. E-1. of A .8.T.M . on 
mothoda of tee ting, 600A. 

Carpenter, C. B. Value of problems in 
teaching mcta.llurgy, 746A. 

Carpentec.. Cranston B. E lootrica.lly 
hca.tcd b&tb fuma.cC9, 677A. 

Carpenter, B. C. B . Methods of 
growing large meta.I crystals , 516A . 

Carpenter, B . C. B ., and S. Tamura. 
Formation of twinned metallic 
oryata.la , 417A. ; prodn. of large Cu 
crystals, 379.tl. 

Carr, 1. T. Aro welding of sea.ma in 
steel pl&tcs, 685A. 

Carr, Richard E1hoU. E lected member, 
16. 

Carter, N. M. See Shrum, G. M. 
Carter, Ruto1 Pre.d on. Elected student 

mem ber, 330. 
Cupari, FritL Elected member, 16. 
Cuaie, A. II. See R obinson, H . R . 
Cattela.in, E. Use of hydrazine sul-

pha.te in iodometry, 562A. ; UBC of 
organo-mcta.llic complexes in gravi­
metric analyaia, 55711 . 

Caven, R. M. Book: " Atoms and 
Mok.-culea," 159A. 

Centner11wer, Miec1y1law. Thickness 
of pMSive layor of surfa.ce, and speed 
of solo . of Al, 314A. 

Oentnerazwer, M.lecQ1law, and :M. 
Strauma11is. Ca.t.a.lytic phenomena 
when Zu is dis8olved in acids , 492;!.; 
overvolta.go of R on fmcly divided 
metals and it.a connection with cata­
lytic action of metals on soln . of Zn, 
492A. 

Ceotoernwer, Jlliec111Iaw, and W. 
7..ablooki . Rate of soly. of Al, 374A. 

Chadwick, l. Artificial disintegration 
of dcmcnta, 525A. 

Challant, Erio William. Elected stu<lcnt 
mem ber, 330. 

Chen, Lan Hua. Su Harkins, William 
D. 

Cbenaul~ R. L. Su Mohler, k'. L . 
Chevenard, P . Alloys of l"c, Cr, and 

Ni, 47lA.; apparatus for detg. 
thermal transforma.tions of steels 
a.ntl anomalies in special alloys, 
5DIA.; new form of differential 
dilatomoter, 59111.; revol'8iblo 
anomaly of oupro-niokels in region 
of paramagnetic state, 460A . ; .JU 
Portcvin, A. 

Chtkashige, Muumi. R elation between 
colour and structure of alloys, 482A . 

Chri1tie, lobn L. Corre11pondence on 
" Electric .ll .. ume.ces in Non-Ferrous 

Metallurgy," 313; .JU Webster, 
Wm. Reuben. 

Chwolaon, Orest-DaniloviO. Book: 
"D;o Physik 1914-1926," 759A . ; 
book: "Trait.6 de physique," 759..4. 

mart , Frances Hurd. 470° C. transi­
tion point in cast 60 : 40 b1ass , 
463.A .; he&t-trea.tment, microstruc­
ture, and ha.rdncss of 60 : 40 brass , 
463A. 

Clark, George L. Book : " Applied 
X-Rays,'1 750A .. {review), 770.A.; 
.tee F16lich, Per K. 

Clark, L . H . Seoonda.ry radiations 
produced by y-ra.ys a.nd their effect 
upon y-ra.y absorpt ion mca.surcments, 
443A.; ocntrifuga.!s for handling 
corrosive materia ls, 601.d. 

Clarke, R. R. Visual judgmcnt of non­
ferrous meta.I temperatures , 710A. 

Clau1ius, P. Su Boer, J . H . de. 
Clennell, l . E. Vol. estn. of Ni and 

Co, 583A . 
Clemhaw, l. C. Su TapselJ , II . J . 
Cloke, Paul. Resist.a.nee of Cu at high 

temps., 380A . 
Coats, B arry P. Device for &rc­

welding easi ly oxid izablo wires , 691 A. 
Cochrane, H. H. Copper's superiority 

in high voltage transmiSBion, 656A. 
Cocks, H. C. See Allmtmd, A. J. 
Cockt, William Trevor. E lected mem­

ber, 16. 
Colcord, F. F. Pa rting plant of U.S.S. 

l.ca.d Refinery, Inc., 037 A . 
Colcord, F. F., E. F. K em , a.n<l J. J. 

.Mulligan. Conductivity of electro­
lytes used in electrolyti c sepn. of 
Ag and Au, 63GA. 

Collins, Hawk1worth . Structure of Pb, 
531A. 

Collins, W. D., H. V. Farr, J oseph 
R osin , 0. C. Spencer, a.nd Edward 
Wiebers . R ecommended specifica­
tions for a.na.lyticn.l reagent chemicals, 
562A. 

Colli1, Edgar L., and H. )it. Vernon. 
Comparison of old and new tinning 
processes, 503A. 

Colvin, Fred B. Connecting rods in 
Stutz. shops, 6.51A.; how Curtiss 
makes meta.I aircraft propelJers, 
651A. 

Combs, John Morris. :mectric hoists, 
705A . 

Comments. Carl . Use of Al in ship­
building, 648A . 

Compton. Arthur H. Book: '' X -Ra.ys 
and Elect rons ," 759A. 
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Compton, K. T. Cumula.tive ioniz.a.tion 
in s tellar atmospheres , 555A. 

Compton. K. T., and C. H . Thoma.s . 
Soft X -rays : improvements in 
tt.>chnique and now results for C, Cu, 
and W, 537A. 

Condon, Edward. Theory of ·intenaity 
distribution in band systems, 553.t.l . 

Cone, C. F. Medium t.emp. furna.co 
installations, 723A. 

Conly, W. P. See Anderson, W. Y. 
Connolly, T. F. Microscope tube 

length, G!M . 
Co111igny, 1. Stopping powers of 

meta.ls fo r « -rays, 443A . 
Constable, F. H. Initial stages of 

dehydrogenation and isomeric change · 
of allyl alcohol by Cu catalyst, 
383A. ; st ructure of oate.lytica.Uy 
active Cu, 513A. 

Conselmann, W. Su M•nthey, E. 
Cooley, W. B. Su Hineline, H . J). 
Corbin, R. 11. Su Bradley, M. J . 
Corey, R. B. See Laubcngayer, A. W. 

g~!~;:1• ~-. ~~ 8~f-~:1~~~ R~cid-
res ist ing ma.to.rial, 657A.; mct.BJ­
lu rgy 50 yea.rs ago and n ow, 
74GA . 

Corton, III. G. Book : " Aluminium," 
769A., (review), 768.d.. ; Cu a lloys 
for high temps ., 459A. ; Cu- Be 
a lloys, 459A., 460.A.; Cu hardened 
by nowmethod, 461A.: Cu-Si a lloys, 
460A. ; improving elect . conductor 
a lloys, 673A. ; Mn in non-ferrous 
alloys , 469A. 

Cosens, C. R. Valve vo lt.met.er with 
eolf-cont.ained batteries, 698A. 

Costa, 1.·L. Mass spectra of some 
light elements, 553A . 

Coater, D., and M. J . Druyvostcyn. 
Sat.ellitus of Rontgen diagram lines, 
548A . 

Cournot, l ean, and J ean Ba ry. Certain 
elect rolytic deposits on Al and light 
alloys ; thei r &dbee ion a.nd resistance 
to sea -water, MI A. 

Cournot, lean, and R . Pages. Sequel 
t.o study of viscosity at high temps., 
481A. ; tes ts on viscosity of Cu a nd 
;i. a lloys, 380A . 

Couroot, l ean, and E ugAno P ero t. 
Cement.at.ion of Al by means of Cu, 
506A. 

Courtine1, --. Model of periodic 
table, 444.4. 

Crane, Charles Richard, (II.) . E lected 
member. 15. 

Crawford, C. A. Selecting metal 
pickling equipment, 748A. 

Craw1baw, 1. E. Su Foley, Fra.nci1 
B. 

Creu1, P. P. Elect . heat !or ma.ohioe. 
shop, 723A. 

Crepu, Enrico. Constitution of binary 
alloys of Cu and Zn, 462..4. . ; gravi ­
me t.rio detn . of Na, 685..4. 

Crew, W. B . New effect in photoelect. 
emiBSion from oxide-coated filaments. 
428A. 

Croni~ l. l . Su Coggin, J . F. 
Cro1b7, V. A. Core oil specifications, 

706A . 
Cunlil!e, P . W.,R. G. Franklin,R. E.W. 

Maddison, and L . Reeve. Photo­
chemical technique. Ill.-Quart.z­
meroury lamp in use, 696A. 

Con1, L. Detn. of Cu by means of 
pennang&nate, 680A . 

Curtis, Prank W. Driving-box practice 
at C. and N .W. shops , 675A . ; weld­
ing and air equipment in Danville 
ebope, 692A. 

CJr, B . 1111. Puro zino, 414.4. 
Csochralllki, l . SHumin : proceas for 

improvement, 463A. 
CzochralJJd, l ., and E. Ra.eeow. Binary 

alloys of Pb with Li up to 2 ·2% L i, 
467A. 

Dadieu, Arm.in. Electromotive be. 
haviour of Al, 373.4. 

Daeves, Kul. Elected member, 329. 
Dahl, Hermann. Use of old metals 

a nd metsllic reeidues , 748A. 
Dahl, Otto. Su Afasing, Georg ; 1ee 

Tammann, G. 
DanJelJ, Samuel. Effect of reheating 

on Al-Cu-Ni- Mg and AJ-Cu-Fo-Mg 
(piston) al.loya, 449A. ; fusion-joining 
of metallic materials in aircraft con­
struction, 687A.; properties of some 
sand-ea.et alloys Al eontg. Si and Mg, 

~t°ii-bf;:r~k~·ys~f4 s~0:.~ :;~d 
method fo r heat-treatment of Al­
Cu-N;- Mg (piaton) &lloy, 677A.; 
Mand-cast alloys of Al oontg. Co, 
449;1 . 

Daniet., Samuel, and D . M. Warner. 
Mech. properties of Al-Cu-Si alloy 
as sand.cast and aa heat-treated, 
449A. 

Danz, B . See Magnus, A. 
Darb1, Erne1t K. Fluidity teets of 

white-metal bearing alloys, 477A. 
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Darwin. C. O. Book : " Rocent De­
vclopmentainAtomic Theory," 759A. 

Dnenport. Edmund 8. Grain boundary 
phenomena in W fila.mcnte, 411A. 

Davey, Wheeler P. Study of crystal 
structure and it& appns. I V. and 
V.-Bra.gg method of crystal analysis. 
VL-Powder method of crystal 
analysis, 517 A. ; theory of mechan­
ism of crystal growth, 519A. 

D&vid1ohn, l. K eeping quality of 
thiosulphatc solns., 562A. 

Davidson, Edward. Elected member, 
16. 

Daviu, Ann Catherine. Electron as 
key to at.omic structure, 527A. 

Davies, Aun Catherine, and Frank 
!!~to:~lu~~~ntials and X-ray 

Davies, Earl C. E ., and Victorian 
Sivcr tz. Rythmic diwnal bands of 
Au and Pt in eilicio acid gel, 389A. 

Davieti, E. L., and G. H . Livens. 
Kinetic theory of metallic con­
duction a.nd sca.Uering of electrons 
by atoms, 426A . 

Davle1, Leonard. Ek'<ltcd member. 16. 
Davis, C. B. Su Deuson, H. N. van. 
D&wet:e, L. E. See Oberhotlor, P. 
D&widow1ki, Roman. Isotherms of 

flame stream in meta.Uurgical fur· 
naccs, 730A. 

Dawson, l. R. Strength of welded 
joint.e, 686A. 

D&JDff, B. A. Paschon galvanometer, 
597A. 

Dean, George. At. wt. of C and Ag, 
406A . 

Dean, R. 8. Set Zickrick, Lyall . 
Dean, R. 8., and J. L. Gregg. Genera.I 

theory of metallic hardening, 420A. 
Dean, R. 8., Lyall Zickrick, and F . C. 

Nix . Pb-Sb system, and hardening 
of Pb a lloys, 467A. 

De Bloi.t, Lewi• A. Book : " Industrial 
Safety Organization," 769A. 

de Boer. See Boer. 
de Bruin. Su Bruin. 
De Bruyn, C. A. Lobr1. See Lohry de 

Bruyn, C. A. 
de Bru7J1e. Stt Bruyne. 
Decouft.6, - . Strength of ri vetcd 

joints, 679A. 
de Fleury. See Fleury. 
De Foe, O. K. Stt J auncey, G. E. M. 
de Ooloubinotr, -. See Goloubinoff. 
de B emp&inne. See Hcmptinne. 
DeJ&rdin, Oeorce1. Spark spectrum of 

Hg in extreme ultra-violet, 539A. 

DelauneJ, Eug6ne. New method for 
quant. analysis by mcane of X -rays, 
560A. 

Deni161, Oeorea. New method of 
detecting and of quickly detg. Co 
by spectroacopy and colorime try, 
569A. 

Denina, Erne.to. New theory of F~ry 
for lead aooumulator, G33A. 

Dennil, L. M. Poisoning by Hg 
vapour, 753A . 

Denni1on, David M. Rotation of mole 
oulcs, 533A. 

De Remer, 1. G. Mercury compressor , 
663A. 

Dern, G. Su R othort, C. 
de Rubifll . Set Rubies. 
Detch, Cecil B . Chemistry of solids, 

417A . ; growth of meta.Ilic crysta ls, 
518A. 

de Sohulthe11. Bet Schulthess. 
Dflllgranget, A. R epairing oil-saturated 

crank-cases, 682.A . ; ue Granjon, R. 
DeUJen, B. lf. v&n, L. I . Sha.w, and 

C. H. Davia. Phys. properties and 
methods of teets for sheet brass, 
600A. 

Deubob, Otcu . Elected member, 15. 
Dew, WaUer A., and Hugh S. Taylor. 

Adsorption and hea.t of adsorption 
of ammonia gas on metallic cata.Jyats , 
438A. 

de Waard. Su \Vao.rd. 
de WilniewU:I. Su Wisniewski. 
Dewnoee, (Sir) 1ohn. E lected Pres i· 

dent, 13; .. Pretldenttal Addre11," 
21 ; reply to vote of thanks, 18; 
reply t.o vote of thanks to Council, 
14. 

Dews, B . C. Contraction in a.lloy 
caeting, 71211.; diacuuion on " The 
:Mechanism of Inverse Segregation in 
Alloys," 278. 

De Young, A. Pulveri?.ing coa l in 
foundry, 732A. 

Dicken, C. Al castings, 713.A. 
Dick:aee, Cedric Bernud. E lected 

member, 15. 
Dleckhau1, 101. Elcotcd member , 16. 
Die171ehlag, E., &nd H. Pannck. Reta. 

tions of grain-size and gra.in·form to 
ga.s-permeo.bility of moulding sand, 
709A. 

Dietert, B. W., and H . W. \Vakefield, 
~~~A. Sand control in foun_dry, 

Difbtra, D. W. Sse Jacgon, F . M. 
Dinklet, W. Segregation phenomena, 

483A. 
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Dirac. P. A. It. Effect of Compton 
ecattering by froe electrons in atell&r 
atmosphere, M9A.. 

Diloh. l . Thermal expansion of some 
substanoes.-Il., 434..A. 

Dix. E. H .• Jun., and \V. D . Keith. 
Equilib. relation& in Al-Mn alloys 
of high purity, 462A. ; etohing 
characteristics of conatituente in com­
mcrcia.l Al alloys, 512A. 

Dix, E. H., Jun., and H . H . R ichardson. 
Equilib. rela.tione in Al-Cu alloys of 
high purity, 449A. 

Dixon, Harold B. Life and °"'ork of 
Ludwig Mond, 745A . 

Doan, G. System AJ-C&-Si, 448A. 
Doan, Richard L. R efra.otion of X ­

raya by method of total reflection, 
536A. 

Dobbs, E. l. Commercial deposition of 
Ni, 644.A. 

Donald, M. B. Corroaion, 495A.. 
Donner, Oerbard. Elected member, 330. 
Dorenleldt, (lime.)--. s .. Gleditech, 

(Mlle.) E. 
Dorgelo, H. B. Intensity relations of 

triplet components of alk. eartha 
and apa.rk doublets of Ca, 535A. 

Dor1elo, B. B., and J . H . Abbink. 
" Red" and " bluo " argon spectrum 
in extromo ultra-violet, 634.A. 

D6ring, Tb. Advances in field of 
mct&I analysis in 1925, 667A. 

Dorsey, N. Ernest. Measurement of 
surface tension , 612A. 

DoweU. l. H. Defiootion of bars, 596...4. 
Downes, T. W. Hn.rdness testing of 

t hin Dura.lumin sheet, 605..4. 
Downing, A. C. Simplified moving 

magnet galvanometer, 697.A. ; aee 
Anrop, G. V. 

Doyle, 1. A. ScJcotion of fuel for he&t· 
trea~ment of metal, 728.A. 

Drath, G. Su Sauerwald, F. 
Dresbach, II., and H. R. Hosmer. Polarization of metals used as 

clectrodce, 627A. 
Drinker, Katherine R. Su Batohelor, 

R oger I>. 
Drossbacb, Panl. Theoretical potential 

of Al, 373A. 
Druce, 1. G. F. Discovery of eka­

and dvi-ma.ngancae, 386A. 
Druyvedeyn, M. 1. See Coster, D. 
Duflleux. - . Origin of band spectra, 

653..1. 
Duhme, E., and A. Lotz. Note on 

J!&Ooidblr:i!:e!~~.~~~~ich on 

Dunn. lohn. 8tanle1. Diffulion of Zn 
in et aeries of solid soln. in Cu, 462A. 

Durand, Wllliam P. Science and 
engineering, 755A.. 

Durbin, :r. JI. Dependence of free 
path of K ions in various gaees on 
volocity, 526A. 

Durrell. L. W., Fred G. Person, and 
Charles F. Rogere. Measurement of 
surface tension by cha.inomatic 
bala.nce, 592A. 

Durrille, P. B . G. Still casting of 
metals, 713.A. 

Dnnuge7, E. New light alloy of high 

:bi~~ :at~~el!::"w;~A~nd elect. 
DDJcbnlb, B. Devolopment of W 

~*~c~!~n':~ fitt· of W singlo 
Du Tot, Stuart Clair. Elooted member, 

16. 
Dye, D. W. Magnetic ecreening of 

galvanomcten, 697A. 
D.11ou. 0 . Malcolm. Chemistry and 

metallurgy of Zr and HI, 670A. ; 
Mn: ite alloys and ueea, 663A . ; 
mottgy . and ueee of Bi, 653.d. ; 
mettgy. and U8C8 of Sn, 666A. ; 
mettgy. and uses of V and Ti, 668A. 

Eardle1-WUmol, V. L . Mo. Metal­
lurgy, uses, occurrence, mining, and 
concn. of oree, 394A. 

Eastman, E. D. Thermoelect. effect.I 
and heat capa.oity of electrons in 
meta.la, 428A. 

Eckart, Carl. Operator calculus and 
the solution of cquationa of quantum 
dynamico, 531A. 

Eckart, William Banldno. Elected 
member, 16. 

Eddington. A. I. Absorption of radis­
t.ion inside a atar, 551A.; limiting 
case in theory of radioactive equilib., 
551A. 

Edgar, 1ames. See Shaw, Ben. 
Edgin.lion, Oeor1e. Education in 

foundry, 746A. 
Edmond.loo, W., and A. Egerton. 

Chem. and other thermal oonat. of 
Na. and K, 408..d.; vapour pressures 
and m.p . of Na and K, 407A. 

Edwarda, C. A. Problems of casting 
meta.le and alloys, 711.A. 

Edwards, :r. 0. Contra.otion etreBSJ 
712A . ; ga.tea and risers, 706.A. 

Edwards, lnuiu1 David. Al from 
Oerated to Arvida, 371.A. ; Al paint, 
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048A .; Al paint in faotory, 649.A.; 
50 yr.al"8' progreaa in Al, 646A.; au 
l'ost.crud, M&rtin. 

Edwa.rdJ, lanim David., and Cyril S. 
Ta.ylor. Rcaistivity of Al-Cd a.lloys, 
«BA., «9A. 

Eerriwe, Edwin. Dcl ic&to colour re­
action for detection of Sb and W, 
568A. 

Eaenterre, P. Elootrolytic manuf. of 
Mg, 635A . 

E1u.. Leonard W. Completo electrifi-
cation of foundry industry, 720A. 

Ereberg, Birrer. :Elected member, 329. 
Egerton. A. Su Edmondson, W. 
Eggert, H. Pa.Hsi.vity, 029A. 
Ehrenfeucbt, Wiktor. Resona.nee rays 

of So vapour, 544.A. 
Elaen.haft, F. Existence of sub­

el~ctrons, 528A.; velocity of small 
spheres in gases and their eloct. 
charges, 528A. 

Eiohinrer, A. Su Ros, M. 
Eimer, Aucuat. Early days in carbide 

and fcrrochromc indust ries, 635A. 
Ekwall, Per. Detn. of Pb by oxidation 

with }>Crt1ul1>hate, 581A. 
Eldtidle. Arthur H. See Vallance, 

Roooc H . 
Eldddre. C. H . Su }'ink, Colin G. 
Eldridge. lohn A. Crit. i>0tcntials of 

spark lines of Hg. 539A.; Whittaker's 
atomic model, 529A. 

Elloabe, Alberto. See Gans, Ricardo. 
Ellington, 0. C. British standard 

table of wire scn..'Cns .- II., 612..4. 
EUill, A. R. Scientific supervision of 

welcling, 685.4 . 
ElU., C. D., and W. A. Wooster. Reh~­

tive intensities of groups in magnetic 
~-ra.y spectre. of RaB and RaC, 
543A. 

Ellis, 0 . W. Influence of pouring 
temp. and mould temp. on properties 
of lead-base anti-friction alloy, 466A. 

Elllwortb, Vivian M., and J. J . Hopficld . 
Oxygen bands in ultra..violet, M2A. 

EmeJianova, lf. V. R esearches with 
Hg dropping cathodu. VII.-Ni and 
Co, 625A . 

Eodell, K., and R. Harr. Influence of 
oxide admixtures on phys. properties 
of siJica. bricks, 741A . 

Endo, Hikol6. See Honda., K 6t.ar0. 
Engel, Gerhardt. Cutting velocity and 

cutting pressure in miUing, 701A. 
Ep1tein, Paul 8. Stark effect from 

point of view of Schroedinger'& 
quantum theory, 553A. 

Erbacber, Otto. Su Hahn, Otto. 
Emit, P. A. Equipment for high­

prcseuro reactions, 674A. i high­
pressure research equipment, 674A. 

Erwin, lamet. Mosque of St. Sophi a. 
re-roofed with Zn, 670A. 

Eakeland, Slgo.rd. Variations in in­
tensity of Linea of a Hg triplet , 
641A. 

E1nault· PeHerJe, R. Apparatus to 
measure H ertzian batdneea, 606A. 

E11er, Hana, and Paul Obcrhoffer. 
Now universal dilatometer, 592A. 

E1te7, Roger S. Effortless ailvcr clean­
ing, 750A. 

E1till, B . W., and R . L . Nugent. New 
confim10.tory teat for Al, 568A. 

Evans, B. 8. Appara.tm1 for continuous 
percolation and for .filtration in 
neutral atm., 561A. 

Evans, Derek Curti1. Su Russell, 
Alexander Smith. 

Evans, Ulick R. Book : " Die Kor­
roeion dcr Mctalle," 760A.; book : 
" The Corrosion of Meta.la," 760.4., 
(review) 783A. ; clMr:u.uion on" Pene­
tration of BrMS by 'fin a.nd Solder," 
"Tho Atta.ck of .Molten Metals on 
Certain Non-l!"crroua Meta.ls a.nd 
Alloys," and " 'rhe Penetration of 
.Mild ' teel by Brazing Solder a.nd 
Other Metals," 224 ; ferroxyl indi­
cator in corrosion research, 493.A . ; 
{unda.mental principles of corrosion, 
495A .; porosity and intensive cor­
rosion, 494A . 

Evans, W. A. LittJc danger in zinc, 
753A. 

Everett, L. E. Elect . heat-treating of 
steel en.stings, 723'4 . 

Everette, Willil Eu1ene1. Elected 
member, 329. 

Ewing, (Sir) 1. Alfred. Modem aspects 
of phys. research, '1MA.. 

E yles, A. Autoge.noua welding o[ Al 
and its alloya, G81A.; a.utogenous 
welding of Cu by oxy-a.oetylenc 
process, 683A . ; cast welding Al, 
682A . ; conserva.tion of Sn in solders 

~~~ ~;i~~s~a.~A~~tiA~~ldf!i;"~ 
a.J.loy caating1, 681 A. 

.Fabrilsue, -, and J . Breseier. 
Detection of Bi, 569.d.. 

.Faden, l. L. Load-bath furnace im­
proves tool hardening, 677.d. 
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Faden, J . L., and J. D. MoManus. 
Elect. annealing at WaJworth plant, 
723.4. 

Fairchild, C. O., and M. F. Peters. 
Characteristics of pyrometric cones, 
620.4. 

Fairhall, Lawrence T. Colorimetri c 
detn. of minute am t.8 . of Ni . 
l>ota.88ium ditbio-oxala.te as scnsitivo 
reagent, 583A. 

Fajans, K. R elation between atomic 
wt., lifo pe ri od, and manner of trans­
formation of isotopes, 524A. 

Farmakides, N. M. Su Millier, Robert. 
Farr, C. C. Struc ture of atom, 

532A. 
Farr, H. V. S ee Collins, W. D. 
Faust, -. Competition of meta.I 

&lloya , 672A. 
Fehnel, 1. William. Su .Ba.tchelor, 

Roger P. 
Feist. F. Capillary chem. prooo&Ses in 

spot reactions. 568A. 
Feist. F., and I . Pollak. Microcbem. 

detn. of Ag. 685A. 
Felch, D. H. W. Uuilding a valve for 

pres8urc o( 3 ~- tons, 674A . 
Fern&nde1, Lorenzo. Bee Canner i, G. ; 

.Jee Rolla, Luigi. 
Few1ner, Otto. Practical deductions 

from theoretical metallurgy, 746A. 
Feu11ner, OUo, and E. Ramb. Damp· 

ing properties of some meta.hi in 
torsional vibration, 00-2A. 

Fink, Colin G. Recent advances in 
electro-deposition, 637A . 

Fink, Colin G., and C. H. Eldridge. 
Resto1 a.tion of ancient bronzes, 
749A. 

Fink, Colin G., and Li Chi Pan. In­
solub!o anodes fo r electrolysis of 
brine, 497A. 

Finkeldey, William H. Microatructure 
of Zn coatings, 513A . 

Fiimer . B. Cutting 008t.8 in non. 
ferrous plant, 703.4. 

Finney, W. .R.. and H. \V. Young. 
Scale a.nd com>Bion problems in 
ga.soline p lants, 49711. 

Filcbbeck, Kurt. Coating of Cu by 
S vapour, 38lA . 

Fiacher. A. Book : " Elektroanalyt. 
ischc Schnellmethoden,'' 760A. 

Fischer, H. Docs an injuriou.8 amow1t 
of Pb vapour arise in lead burning ? 
751A. 

Fi1cher, lo1eph. Book: '' Die Zerst&.ub­
ungserscheinungcn bei MetaJJcn," 
760A. 

Pilcher, P. Elect. conductivity of 
solid oxide mixtures, 426.A. 

Pilcher, V. Equilib. relations fo r Bi­
Cd &nd Pb-.'~b in liquid and solid 
state, 455A.; equilib. relations fo r 
metallic &l1oys in liquid and solid 
state with an appn. to Au- Ag alloys, 
466A. ; thermodyna.mica of change. 
a.hie subetances with applications, 
484A. 

Fischer, Wilhelm. Ironless induction 
furnace, 726A.; 6t.e Wever, Franz. 

Filzl!Orald, F. A. l . Appn . of re. 
crystallized silicon carbide, 742A.; 
recryBtallized silicon carbide 68 re­
fractory, 742A.; use of elect. 
fumaocs at Niagara Falls, 1902-1926, 
720A. 

Fitzpatrick, C. l . Bronze worm-gear 
pl&nk.s produood by centrifugal caat.­
ing, 715A. ; centrifugally ea.at bronze 
gcan1, 715.A.; worm-wheel outings, 
714A. 

Fluchner, E. See Strebinger, R. 
FleiachmanD, R. Transformation phe­

nomena exhibited by eaeily fuaible 
alloys (Rose's met.a.I), 455.d. 

Fletcher, 1. E. Current American 
foundry practice, 703A. ; moulding 
sa.nds, 707A.; the mould-its 
function and propn ., 707.A. 

Flelll'J'. R. de. Magnesium, 711A.; 
8f:t. Portcvin, A. M. 

Plowen, A. E. Cream eepa.rator 
p resents corrosion problems, 497A. 

Floch. Paul. Aoidimetrio detn . of Ni 
by means of nickel dicyanodiamidine, 
583A. 

Focke, A. E. See Blake, F . C. 
Foerster. Fritz. ll'onn of electrolytic· 

ally deposited met.a.la, 638A . 
Fogg, B. C. Su Goggin, J . K 
Foley, Francia B. Amorp.hous cement 

and formation of forrite in light of 
X-ray evidence, 522A. 

Foley, Francia B., and J . E . Crawshaw. 
Efioct of air gap in explosion ayst.em 
on prodn . of Neumann bands, 512.A . 

Foote, B . W., and \V. :M. Bradley. 
Detn. of Ca by conversion of the 
oxalate t.o carbonate, 578A. 

Foote, Paul D. Relation between 
metallurgy and atomic structure, 
532A .; 1u Mohler, F. L. 

Forbes, Oeorre Shannon, and Philip 
Albert Leighton. Electrolysis of 
dicbromio acid under Hg vapour 
lamp of high intensity, 394.A. 

Ford, (Mila) Grace W. Su H&naon, D. 
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l'orati, B. Cata1yaia by action of sub­
divided motala. IIl.-Hea.t of ad­
sorption of H on Ni, 397 A. 

Forrer. R. Discontinuitiee in mag­
netization of Ni, 397A.; aee \ ·Veiss, 
Pierre. 

Fonelles, Albert al. .Ma.nu!. of tin in 
Sweden, 750A. 

FOnter, -. Measurement of high 
temps., and improved elect. hea.tcd 
filament pyrometor, 617A. 

Ponter, R. Crysta.I lii.ttico of Pcrm-
o.lloy, 52:~A. • 

Fo11, Feodore F. E lected member, 15. 
Foulk, C. W., a.nd A. T. Ba.wdcn. 

New typo of end-point in electro­
met.rio titration& and its appn. to 
iodometry, 076A. 

Fourmeot. Marcel \Vorld's mineral 
resources. Different mctals.-VII., 
749A . 

Pourment, Marcel. and Uon Guillet. 
Book : ":M6tallurgies du J>lomb, du 
Nickol et du Cobalt et Alliages de 
cea Metaux," 760-4., (review) 778A. 

Fowler, (Sit) Helll'J'. Elected Vicc-
Prcsident. 13. 

PowlBr, B. W. See Shrum, G. M. 
Fowler. R. B . Theory of absorption 

F;::. i~.8~~a;nd~~r;:_ ~!:Scnheim. 
AppnA. of sta.tistice.l mechanics to 
determine propertiea of matter in 
stelle.r interiors. ! .-Mean molccule.r 
wt . II.-Adia.batice, 556.d . 

Fowler. R.H., and E. A. Milne. Maxime. 
of e.bsorption linea in stclle.r spect ra. 
-II., 551A. 

Fox, Cyril S. Doak : " Bauxite," 
761.4. 

Foxwell, O. E. , and R. V. Wheeler. 
Testing of coko.-1., 730A. 

F·raenkel, W. Reactiona by disintcgra· 
tion of superaatura.ted solid solutions, 
483A.: au Lorenz, Richard. 

Praenkel, W., and J. Spanner. Trana· 
formation of Zn- Al alloys in solid 
state, 478A. 

Fraine, Walter. Electrodeposition of 
Sn, 64:5.A. 

Francoil, Maurice, and (Mlle.) Lauro 
Seguin. Change of oobolt or metallic 
As in contact with moist air, 375.A. 

Prank, Peter. Ele<:ted member, 16. 
Frankenburger, Walter. Chem. com­

bination of N and Li and mechanism 
of reaction , 391A . 

Franklin, .Tack. .Elected student 
member, 16. 

Franklin, R. G. 8te CunJiffo, P. \V. 
Frins, Ham. Direction of emission 

of scconda.ry ~-ra.diation, 442..4. 
Frary, Francil C. F uture develop· 

mcnta in ligb.t metals, 671..4. 
Fredenbagen, Karl, and Gu8t.&v Caden· 

bach. Combina.tion o{ K with C, 
404A. 

Freed. II. L. Mulliterefra.ctorice, 739A. 
Freeman, 8. B. Corrosion of condenser 

tubes, 406A. 
Freise, F. W. Elec t . furnaces for 

smelting, 720A . 
French, D. K . Brass services and 

specie.I gooscnecks used by H n.cken· 
oack Water Co., 662A. 

French, H. l. Meta.ls for service at 
high temps., 674..A. 

French. Sidney l . Su Kablcnbcrg, 
Louis. 

Frerich•, R. Intensity meaaurcmcnta 
of multiplcte, 655A. 

Freund, Hugo. Colorimetric analysis 
of some metals, 667.d. 

Friauf, .Tames B. Crystal structure of 
MgsPb, 622A. .; crystal structure of 
MgZn,, 523A. 

Frick, OUO. D'6cu.aaion on. ' • Electric 
Fuma.ocs in Non-Ferrous Metal­
lurgy," 308. 

Fricke, B. Scpn. of Ga from Al and 
Fe, 574.4. 

Fridli. RodoU. Scpn. of As from Sc, 
a.nd ite gravimetric estn., 572A . 

Friedel, G. Growth and soln. of 
crystal•, 512.4., 518A. ; soln. of 
concave forms in cryat.a.la, 612A. 

Friedlander, Allred. Set McCord, C. P. 
Friend, l. lfewton. Periodic sphere 

and position of rare earth metals, 
444A. 

Friend • .T. Newton, and W. E. Thornoy­
croft . Paper on " Examination of 
a Filteenth·Cenlur1 • Bra11,' 11 71 ; 
papt.r on " Note on the Silver Con­
tents ol Roman Lead lrom Folkestone 
and Richboro' Cadle," 73.-CON'e· 
ap<m<knu: E. A. Smith, 74.­
Reply to Corrupo""'1u;e, 7 5. 

Friman, Einar. Prcoieion mca.eure­
rucnte in L-ecries of elements \V to 
U, 547A. 

Frith, lullu1. Corrupondence on. 
" Elcatrio l!' uma.ccs in Non-Ferrous 
Metallurgy," 314. 

Fritz, I. C. New procese for preventing 
freezing up of gas outlets, 693.A. 

Fritze. O. A. Die-casting of Al and 
brass, 716A. 
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Fr~Ucb, Per K. Elcctrodcposition of 
Zn !rorn electrolytes contg. gcle.tine 
and aluminium sulphate, 645A. 

Fr6lich, Per K., George L. Cla.rk, and 
Robert H. Abom. Elcctrochem. and 
X-ray studies of Pb deposits, 644.A. 

Frommer, L. Ccnkifuga.1 ca.ating, 
71M. 

Frost, E. C. Sfe J once, C. O. 
Fry, Ad. Heat-resisting metal articles, 

499A. 
Fucb11 Leopold, and \Vo. Pauli . Genera.I 

colloid chemistry. XVIL-Analysis 
and constitution of colloidal Au, 
388.4 . 

F iichibauer, Chr., and Herm Meier. 
In tensity rela tions in doublets of 
principal series of alkali metals, 
M7A. 

Fujioka, Yoshio. Efluct of elect. field 
on spectral lines of Zn and Cd, 
646.4 . 

Fukuda,. Mibmharu. Change of wave­
longth ol Cd red lino A 6438·7A, 
634.1. ; new lines (la- 2p1,1) of Zn, 
Cd, and Hg, 546A . 

Fukuda, llibuharu, Tamio Kuyama., 
and Y&&hushi Uchida.. pootra of 
metals under hl"avy current excita­
tion, 653A . 

Fulda. W. Tech. prodn . of Al, 63.U. 
Fuller, T. 8. Embrittlemcnt of Cu 

Fu~~!~!.~~~~g f~i:rl~~~·of li ttle 
thingt1 in standardization of meth ods 
of testing, 600A. 

Furman, N. Howell. Ru Kolthoff, I. M. 
FUrth. Ado!!. New method for 

measurement in a..c. elcctrolyaia, 
622A. 

Fudhmann, Ernst. Su !-;chmidt, Her­
mann. 

Fu1eya, Giichito, and Ma.aa.ta.ka Nagano. 
Addition agents in elootrodcpoai t ion. 
Effoct of various con di tiona on 
cryatalloidal addition a.gents, 639.4. 

Fuss, - . Lauta.l, 450A. 
Patagaml, Tetsugoro. Bee N&ga.oka, 

Han taro. 

Gaehr, Paa.1 F. Projection of ultra.-
violet lines, 594-A . 

Galibourc, 1. Bee Guillet, L . 
Gandhi, N. P. Elected member, 16. 
Ga111, Ricardo, Alberto Elica.be, and 

Zelman WeinsWCk. How do acids 
attack meta.ls? 495.4. 

Gailz, Marianne. See IAnmz, R ichard . 
voL. xxxvrr. 

Garard, Ira D. Simple rule for clo.asi­
ficat ion of elements , 444A . 

Gardner, B. A. Metallic primers fo r 
new wooden at ructurcR, 676A. 

Gard.Der, William. Book : " Chemical 
Synonyms and Trade Namee," 761A., 
(revi<1D)77 I A . 

Garland, H., and C. O. Ba.nni.llter. 
Book : 11 Ancient Egyptian Metal· 
lut"IJy," 76 IA. , \r!view) 769A . 

Garner, Maud. SignifiMnce of varia­
tion in Smoluohoweki coagulation 
ooell. (~), 436A. 

Garner, Maud, and W. C. M. Lewis. 
Effect of temp. on rate of coR.gula· 
tion of Au sol, 388A. . 

Garre, Btirnward. Rea.et.ions of motale 
wit·h solid saJt.B on a.nnea.I.ing, i 96A.; 
strength of pressed metallic powders 
on annealing, 482A. 

Garrett, ll. W. P088ibility of trans­
mutation by electronic bomb&rd· 
ment, 439A. ; t ransmutation of Hg 
into Au, 439A. 

Guchler, A. Transmutation of Hg 
into Au, 439A. 

Gaviola. E., and Peter Pring8hoim. 
Tentative tecb. explanation of appar­
ently too small degree of polarization 
of resonance radiation in magnetic 
field. 443A. 

Oawne, lamea Orville. Elected member, 
15. 

Gayler, Marie L. V. Alloys of Fe 
roaearcb. VI .-Prepn. of pure Mn, 
391.4. 

Oauont, Fetdinando. Attempt to 
determine quant.itatively Th .X, 686.A. 

Gebhardt. B. Su Marckwald, M. 
Geel, W. C. van. Jntenaitieeof Zeem&n 

component.a in partial Paeohen-Ba.ok 
effect, 638A. 

Oeell, P. Bee Michela, A. 
Oellm&n, W. Detection of small 

quantitieA of Ag and Cd, 670A.. 
Geiss, W., and J . A. M. va.n Licmpt. 

Binary sy9tem Co-W, 4G8A. ; ex· 
tended law of Mattheieaen , 428.A. 

Geller, B. F., and W. L . Pendcrgu t. 

~:f be:!~~O fi~~a;f b~~: ~~~C&n 
Geller, B. :r., and E. E. P roealer. Com· 

ra~r;: O:n~of::~J:in~;:ms:t~: 
cone9, 620..-1. 

Genders, R. Di4cu4aion on " Brittle· 
nes" in Arsenical Copper," 6JS; -dM­
cuuion on " Invoetigat ion oI t he 
Effects of I mpurities on Copper," 

31 
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178 ; diAC1'-'8ion on " The At ta.ck of 
Molt.en Mct&la on Certain Non· 
Ferrous Metals and Alloys." 226; 
paper on •• The llecbanism of Inverse 
8epe1ation in Allo11." with an 
Appendi:1: on " The Accurate Deter­
mination of Copper in Bronse bJ 
Electrol111a," by R . A. F. Hammond , 
241.- D Mcuufon. : T. Turner, 270; 

~;t ~~t~· 1;.:h'bI.i.(12i5h;mr£: 
Bailey, 276; J . D. Grogan, 277; 
H . C. Dews, 2 18.-Rtpli~ to Di1t­
cu.-aion., 278, 280.-Corru pondence : 
C. H. Bierbaum, 281 ; .fi ... Hargreaves , 
281 ; W. Hume-Rothery, 283 ; A. J. 
PhiUipB, 283.-Reply to CorrtJtpond­
tnu, 285; pap~r on " The Penetra­
tion of llild Steel by Bruins Bolder 
and Other lletall," 215.-DisC'IUsion.: 
U. R. Evans, 224; ~. V. Williams, 
226; D. Lewis, 228 ; N. T. Bela.iew, 
220; W. H. J . Yemen, 230.-Reply 
to Di.tciusion, 23J .-Oorn.9p<mdenct: 
D.S. Anderson and G. E. Pool, 237; 
\V. n. Parker, 239.- Reply to Co"t· 
1ponde11u, 240 ; vote of thanks to 
Council, 14. 

Georre, B. Removal of Sb from Pb 
by dry method, 750A. 

Georce1 B aDJ. Hard brazing of cast 
iron, 679A. 

George, l . D. Zn protects Jama ica 
chu rch Bteeplc, 670A . 

Gerlach, Walter. Correct execution 
and int.crpretation of ' ' quant. 
spectral anBlysef'," 660A. 

German, B. K. St&nd1nditing the 
Brinell hardness test, 606A. 

Gibbinl, B . L1074. ~cuaaion on 
" Brittleness in Araonic&l Copper," 
66; elected member of Council, 13. 

Gib1on, A. H. Pi.at.on temps. and heat 
flow in high-speed petrol engines, 
65JA . 

Gieseler, H., and W. Grotrian . Structure 
of a.re spootrum of Pb, li38A . 

Gillett. B . W. Chemistry in the metal­
lurgical diviaion of tbo But eau of 
St.andard11, 7 4. 7 A. ; corru pon.denu on 
" Electric Fumacce in Non-Ferrous 
Metallurgy," 314" ; 25 years of non­
ferrous elcctrotbermics: lli years 
cleot. bra88 melt ing, 720A . 

Gillon, E . G. Some limitations of oil 
ring bearings, 646.d. 

GJus, llJ?OD 8. Variation with temp. 
of work-function of oxide-coated Pt·, 
401A . 

Glantone. Samuel. Eleotrolytic pola.ri· 
zation . 11.-Catbodio ovcrvoli&E;:e of 
Hg,629A . III.-D;tlusionlayor,626A. 

i~;~l:~roN1~~;i;.on V.~~~:·:~~ 
deposition potentiaJs of alloys of Fe, 
Co, a nd Ni, 627A. 

Gledilleb, (llllle.) E., (Mme.)--Doren­
lcldt, and 0 . IV. Berg. Dctn. of &t. 

~t~~!v~~xft:i: 1!t~;:t:r:~~~;~ 
390A. 

Olocker, R., and H. Widman. P rocesa 
for rccrysLn. o! Ag, Cu, and Al, 
5!7A. 

Omelia,-. Book : '' Handbuch der 
anorga.nisohen Chemie," 76 1A •• (re­
view) 773A. 

Goche, 0 . 81!.e Ba.Ja.ssc. G. 
Ooem, E. See Gruneisen, E. 
Goerena, Paul. E lected morn ber, 15. 
Goeta, Aleunder. Book : ·• Physik 

und Technik des H ochva.kuums," 
761A . 

Goggin, l . F., J. J . Cronin, H . C. Fogg, 
a.nd C. James. :Metallic U, 750A. 

Golcltchmidl, Pried.a. Su Tiede, Erich. 
y , CJOler , Frhr., &nd G. Sachs. Be. 

ha.viour of Al crystals under tension. 
1.-Gcomctrical theory, 372A . ; 
rolli.ng and roorystallization-tcz:turo 
of regular face-centred motals.-1 .. 
II., 5t7A.; st.ruoture and mcch. 
proport.ics of very pure Al, 
372A. 

v. M ler, Frbr., R . Karuop, and G. 
Sache. Behaviour of Al crystals in 
tensile tests, 371 A. 

Goloubinoa, - de. Su Travers, 

Goa.a• les, F. St.e H 6nigschmid, O. 
Goodm.n, Ill. D. Confltant vc,Jtage 

and variable volt.age, 691A. ; keeping 
welder in condition, 697.A. 

Gordon, W. Com pt.on effect, aooording 
t.o Sohr&linger 'a theory, 55-0A. 

G6rnan4t, Bu4oll. Al finishing in­
dust ry of Get"many, 648A. 

Ooueau, &. C. Comparison of gas 
and elec tricity for industrial heating, 
728.4. 

GoodJmU, 8. Detn . of terms of La 
epcctrum, 537A. 

Ooudsmit, 8., J . van dor MO:rk, and 
P . Zeeman . .Ma.gnctio resolution u! 
So spectrum, 543A. 

Gou1b, H. l . R ecent researches a.nd 
their bearing on theory of failure 
of metals. 424.A. 
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Gr:r·:~u..t ~e:An.e:b·HZB~~t~~ip.f~ 
Hughes. 

Granjon. R., P. Ro8C'mbc11'., and A. 
Desgrangce . Pra.ct.ical oxy-acetylene 
welding, 688A. 

Grant. 1. H. Di&c1Ut1 ion. on "Brittle· 
ncas in Arscnical Copper," 66. 

Green. l. B. Deposit e fficiency' of 
~lcctrodes, 091A.; effect of surface 
on atccl elcotrodcs, 691A.; fa.otors 
affecting a.re stability, 691.4.; factors 
affecting penetration, 089A.; heat· 
distribution in the arc, 689A. ; 
metallography for welder, 085A.; 
observation testing by fille r rod, 
690A. 

Green, P. L. Su Hughes, G. F . 
Green, Thomu Edward, and Cyri l 

Norman Hinehelwood. Catalytic 
dccompn. of nitric oxide at surfM.co 
ol Pt, 40JA . 

Greene, R. A. R eduction of moulding 
}oases, 707.A. 

Greenwood, ll'orri1 . Elected member, 
16. 

Greer, WHlard N. See Parker, Hl'nry C. 
Gregg, l . L. See Dean, R. S. ; &u 

Sadtler, C. D. 
Ore11on, Robert Leonard. Elected 

mem b<H', 330. 
Grempe, P. Max. Elect . welding 

practice, 688A. 
Grenar le, lame.1 B. Elected member, 

15. 
Grenan, L. H. See J ordan, Louii. 
Grenet, Loub. I .imiting !ta.tes of 

aUoys, 483A. 
Oriflths, Albert Prevention of 8.icker· 

ing in flames of ga.a-oontrollcd 
thermostat, 590A . 

Orillllbs, Ezer. See Awbcry, J . H . 
Oriftlthl, William E. Set Uain, Edgar 

c. 
Grigorovitch, Konstantin Petrovilch. 

F.lecte<l member, 330. 
Grimm, Albert. Su Pranrltl, Wilhelm. 
Oroenins , A. A., with H . P. Cady. 

Decompn. potentials and metal over· 
voltage.i in liquid ammonia and in 
water, 628.4 . 

Grogan, l . D. Di.tt;ttA.tion on " The 
Moohaniem of Inverse Segregation 
in AUoys," 277; 7iaper on. "The 
ln8uence of Calcium on Aluminium 
ContainingSWcon,' ' with &nAppendix 
on " The Edimation of Calcium in 
AluminJnm Alloys " by P . G. Ward, 
77.-Di.Jc1u1ion: H. Sutton, 89; 

Max Ha.a.a, 90; F . C. Thompeon, ·oo. 
-Repl.iu to Di.tcU41Urn, 91. 

Gronwall, T. H., and Victor K . La Mer. 
Extension of Debye·Hilckel theory 
of strong electrolytes to cone. aoln., 
633.4 . 

Oroaman.n, Marcut A. Nature of 
Cr-}"e-C diagr., 4G7 A. 

Orotewold, Kurt. American ex-
periences '\\-ith &eid·resiet ing and 
alk"1i-tc3ieting alioyR, 499.A. 

Grotrian, W. M-doublet in spectrum 
of A, 534.A . ; su Oieaeler, H. 

Gronme-OrHmailo, W. 2. E lected 
member, 15. 

Grubb, A. A., L. H. Mn,,.hall, and C. V. 
Nass. Thf'.nnooouplo fo r ladle temp. 
of brsss, 616A ., 617A . 

Grube, G., &nd 0. Rrcitinger. E lf'ctro­
chem. behaviour of Cr. 111.­
Equilib. potential Cr/Cr++ in tUI· 
phate sotne ., 631A. 

Grun, B:. TeRting of materials. 600A . 
Grfineiaen. E., and E. Goens. Metal 

crystals. III.- Tbcrm&l expansion 
of Zn and Cd, 416A. ; 1V.-1'bermo­
clcct. properties of Zn and Cd, 
415A . 

Guertler, W. It. Book : " Met&llo­
graphie," 761.A ., (rtvitw) 718A. ; 
corrosion resistance of metalB • nd 
alloya, 499A . ; development of in­
vestigation of conatituti ~n of ternary 
systems, 485A. ; new 1ilver &1loy1, 
476A.; problem of e.cid-reaiating 
metallic ma.teria.18, 498A . 

Our1enheim, E. A. Su Fowler, R. H . 
Guillet, L6on. Influence of Rhrinkage 

on mecb. propcrticR of alloys of Cu 
and alloy1 of Al, 459A.; product.I of 
metallurgy and the induRtria.I alloys, 
671A. ; au. Fourment, M. 

Ouillel, J.6011, and J. O&libourg. Heat· 
treatment of light alloy1, 678A . 

Guillet, L6on, and Albert Portevin. 
lnfiuence of chem. compn. of alloys 
on facility of obtnining moulded 
piE'CcS, 48:.!A. 

Gunderson, L. 0. Corrosion an electro· 
chem. phenom<"na, 494A. 

Gunther, Otto. Rwit protection 
through Cr deposit.I , 606A. 

Ot1ntber, P. Analyt . chem. use of 
Rtsntgen spcctroBcopy, 660A. ; quant. 
R ontgen spectral analysis, 660A. 

onnlher-8obul1e, A. Cathodic sputter · 
ing. IT.-Dorivation of Jaws of di&· 
integration hy impact by meau1 of 
Ag in H, 407 A. ; effect of addition 
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of ama.11 proportions of alkali or 
a.lk&li earth metals to Hg upon 
normuJ cathode fa.11 of potential, 
393A. ; valve action of Ag in &qucous 
!Wins . of pota88ium silver cyanide, 
633A. 

Garney, It. W. Number of particles in 
~-ray spoctra . Il.-Thorium-B and 
thorium (C + D), 626A. 

Qutbier, A. ThormBI colloid-synthesis . 
H.-Colloid• l Se, 406A. 

Gutbier, A., and Theo. Ka.utter. Col­
lnirlal lli, 376A. 

Gutmann, II. H.-F. elect. furnaces, 
726A. 

Haardt, R. Su Levi, G. R . 

H~=i~n.:1~ndDfin~0~~~~1!Y,1;~1A~om-
H&U, Arthur. Book : " Atomic 

Theory," 761A . 
H&U, Jllax. Corrosion research in 

' England , 493.-1 . ; di.&cU&aior. on, 
" Electric Furna.cce in Non-li'errous 

!'!~~!lu~it,~cn~6 ; of d'Ca;~f~°,; :: 
Aluminium Containing Silicon," 90; 
meMage from tbo Deutsche Gesell· 
sohaft fiir .Mcta.Ukunde, 17. 

Haue, Carl. Su l\.1a.aing, Georg. 
Haue, W. See Rie&enfold , E. H. 
Hacklpill, L., and H. Pinck. DiapJa.ce· 

ment of Cs and Rb by J.4"e, 370.d. 
Hacbpill, L., and A. Sigot. Continuous 

automatic a.ppa.ra.tua for distilling 
Hg in vacuo, 693A. . 

Hac18eld, (Sir) Robert. Alloy• of Fe 
and Mn contg. low C, 469A . ; Mn and 
it.a properties, 392A. 

HadJieft', It. D. Appa:r&tua for auto· 
matically washing ppt.a., 561A. 

Hadley. Everett Addison. El~ted 
member. 330. 

Haehnel, OUo. Corrosion of lead cable 
ahoaths, 400A. ; intercrystaHine 
brittlcnces in telephone ca.ble8, 389A . 

Haenui, P. B in Al o.nd Al a lloys, 
USA. 

Hagedorn, P. A. Aro welding plant in 
ma.intenance wotk, 692A . 

Hahn, Friedrich L. P rogre8s in ana.1. 
chem. of light metals, 666A. 

Hahn, Priedrioh L., and Georg 'Veiler. 
Vol. dotn . of Ca by pptn. as oxalate 
fo11owed by titmtion with per­
manganate, 678.4. 

Hahn, Olio. Isotopes of U, 413A.: 
1t.t Bodcnatcin, M. 

H&hn, Otto, and Otto E rbaebcr. 
Homogeneity of disintegration and 
half-period of mcsothorium 2, 
409A. 

Bahn, Otto, &nd L. Meitner. ~ -ra.y 
spectrum of Ra., 542A. 

Hahnemann, W., H. Hecht, and E . 
\Vilckens. New testing machine for 
ropea.tcd loading test.A, 609A. 

Haines, Donal Hamilton. Fi1'8t tool in 
rcaearch- a oomprcl1onsive biblio· 
graphy, 755A . 

HalberAma, If. A. Sell-starting W aro 
lamp, 668A. 

Ball, Andrew S. Pyrometn control in 
brass fou ndry, 6 l6A. 

Hall. Edwin H. Dual theory of 
metallic conduction, 425A . ; four 
tra.nsverec effects and t.hei r rcla.t ions 
in certain metals, 4_29A. 

Hall, Lawrence P. See R ichards, 
Theodore W. 

Halliwell, George P. St.e Pill ing, 
Norman B. 

Halstead, Thomu, and Dona.Id P. 
Smi th . Constitut.ion of alloys Al­
Mg from 32 to 48o/o Mg, 452A. 

Hammett, Louis P. Velocity of H 
electrode reaction on Pt ca.talyst.e, 
400A. 

Hammond, R. A. F. S ee Genders, R . 
Hanawalt, l. A., a.nd L. R. IngersoJI . 

Non- magnetic films of Fe, Co, and 
Ni, 378A. 

Hanemann, H., and F. Liicke. R e· 
cryatn. and hot-deformation , 420.4. 

Hanle, W. Polarization of resonance 
fluorcscenco of Na. vapour by excita­
tion with circuJarly polarized light, 
544A. 

Hannah, 'J. Dickson. Const.ruction of 
small thermocouples , 616A. 

Ha.n.sen, O. A. Grading of moulding 
sands, 708.4 . 

Ha.men, M:. Com,titution of red bra.BJ, 
465A . ; destruction of Ni boilers by 
heating ga.s, 490A . ; -paper on .. lfote 
on the llagne1ium-Ricb M:asnMium­
Copper Alloys," 93.-Diacu.ision: 
J . IV. J enkin, JOO ; S. L . Arehbut t, 
101.-Reply to D i&cwc11ion, 102. 

Han1er, Klaus. Cu-Zn alloys, 662..4. 
H&lllon, D. }"'-atiguo of meta.ls, 42 4-A . 
HaDJon. D., and (Miss) Grace W . . F'ord. 

P a7Jtr on 11 Investigation ol the 
Eftecb of Impuritie1 on Copper. 
Put V .-The Eftect ol Bi1muth on 
Copper," 169. - D iJJc11.111ion: R . 
Genders , 178; L. Tavomer, 179 ; 
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W. Rosl'nhain, 179; R. S. Hutton, 
179.-Reply to Discuaaion, 180.­
Corrupondence : }'. J ohnson, 180.­
Repl.y to Corrtaponckncc, 181. 

Han1on, D., and C. B . .Ma.rry&t. Paper 
on. " Investigation of the Etrectl of 
Impurities OD Copper. Part m.­
Tbe Effect of Arsenic on Copper. 
Part IV.- The Eftect of Arnn.Jo Plu• 
Oz7gen on Copper," 121.-DiB· 
cu&&ion : L. 'fa.vcmer, 163; W. 
lloecnha.in, 164; T. Turner, 164; 
N. l'. S. Hubbard, 166.-Reply to 
D isct14'Bion, 165.-Corrupondence: J:i'. 
J ohnson, 165.-R eply to Corrupo'ncl­
enct, 167. 

Hatada, Takayua. Elected member, 
330. 

Birden, 1. R efractory articles from 
tungsten powder, 737 A. 

Harder, O. E. See Roycreon, L . H . 
Ha.rdmeier, W. AnomaJous scattering 

of ix -rays, 526A ., 520A. 
Hardy, lames. Elected member, 329. 
Harritt. T. F. Hall effec t in Bi 

sputtered films , 376A. 
Har1reavea, F. Corre.tponcknce cm 

" The .Mecha.niem of Inverso Segre­
gation in Alloys," 28 1 ; paper on 
" Note on the C?J1tallization of the 
Lead~Tin Eotectic/ ' l06.- DW­
c11asion: N. T. Dclaiow, 109.-Reply 
to Di8cu&8ion., 109 ; paper on " The 
Application of Strain Methods to the 
Inve1Ugation of the Struotu.re of 
EntecUc AU011," 103. 

Haring, B. E. Measuring pola.riia.tion 
and resistivi ty, 627A. 

Harkins, William D., 1.'. i.~. Young, &n.d 
Lan Hua Chon. Ring met.hod for 
detn. of eurfa.co tension, 592A. 

Harper, lames C. Former for wire 
rings, 699A. 

Harper, Wm. E. Modem ama.Jga.m 
procedure, 664A . 

Harr, R. Bee Endell , K. 
Harriman, lohn W. Die-008ting pro­

ccse, 716.4. 
B uris, Albert Victor. E lected member, 

16; Stellite su rfacing or " StcUit­
ing," 653A. 

Harris, Harold. Su Bamfortl, T. G. 
Harris, J . A., ].J. ]!'. Yntema., a.nd D. S. 

Hopkins. lllinium, 389A. 
Harrison, H. C. Cya.nite-cla.y rcfrac­

tories.-1., 739.A. ; aee McCa.ughey, 
w. J. 

Harrison, T. H. Concurrent variations 
in thermionie and phot oelect. 

emission from Pt a.nd W with etate 
of surfaces of these metaJa, 401.A . 

Harrow, Benjamin. Book : " The 
Romance of the Atom," 762A . 

Hant. P. A. nn der. Spectra of Sn, 
Pb, Sb, and Bi in m&gnotio field, 
545A . 

Hadler, Harold l . DMcuaBion. on 
'' Penetration of Braas by Tin and 
Solder," 224.; paper on " The 
Allaok of llollen llelt.11 on Cerlaln 
Non·Ferrou1 Met&lt and AlloJ1." 
193.-DWcuaaion: U. R. Evans, 
224 ; R. Genders, 226; F. C. 
Thompaon, 227; D. Lewis, 228; 
A. Pinkert.on, 228; W. H . J . Vernon, 
230; T. Turner, 230.-Repliu to 
DMcuuion, 232, 234.--Corrupcmd­
enc.e : W. Hume-Rothery, 236.­
Reply to OorrUpon~nu, 240. 

Hartmann, Pridolln. H ighly-reeiat&nt 
fireproof coatings, 736A.; aee Hof­
mann, K . A. 

Hartmann, Jl'rits. Bee Steinhoff, 
Edua.rd. 

Hartmann. m:. L., and O. B. Westmont. 
Thermal i nsulation of elect. furnace•, 
736A. 

H&rtmann, K. L.. O. B. Weatmont, 
and S. F. :Morga.n. Detn. of bulk 
and pore volumes of refra.otory 
mo.teria.le , 735A. 

Hartree, D. R. Spectra of some Li· 
like and Na.-like atoms, 538A. 

Barilhorn, L. Convenient arr&nge­
ment for meaaurement of very small 
currents, 599A. 

Harv07, Dean. Roport of Ctt.ee. B·4 
of A.S.T.?tt . on metaUio material• for 
elect. beating, 672A. 

Huohe, R. L., M. PoJanyi, a.nd E . Vogt. 
Spectral distribution of intensity in 
D-lines of chem. luminescent epeo-

u!:e~ ~: NSe~"~h:: 5f.4.A. 
Babchek, E., and P. C. L. Thome •. 

.Met.a.I sole in non-dissociating liquids. 
11.-Compn. of disperse phue of Ni 
sole in benzene and tolucnt', 
398A. 

Haug, Adolf. Pattern pla te, 706.A. 
Haughton, l . L. Oorrupontknu on 

" Penetration of Braas by Tin and 
Solder," 234. 

Haupt, B . Beha.viour·of Fe, red brasa, 
a.nd yellow brass with waeto 1alt 
eolne. of potash induatry •t ordinary 
temp. a.nd in boiler& under preBSure, 
489A. 



Name I ndex 

Baurowitz, Felix. Preparation o( et.able 
metal aole in benzene, 436A. 

B&ulfln. l. Corroeion researches at 
Chemisoh-'f cohsniecho Reichansta.lt, 
Berlin, 493A. 

Hiuuer, F. Combustibility and 
strength o( metallurgical coke with 
larger granulation, 129A. 

Hay, R. Phys. properties of Duralu­
min, 4-49A. 

Hayes, B. H. DJ.9c·:,.saion OB 
41 E lectric 

l!'uma.cea in Non-ll'erroua Metal­
lurgy," 300. 

Haywood, William George. Elected 
member, 330. 

Heape, Baroid. Obituary notice, 351. 
Heath, F. C. Elect. furnace pra.ctico 

in bronze foundry, 7lOA. 
Heber, Gu1tav. Danger of amalgam 

fiUings, 753A. 
Becht, B . See Ha.hnoma.nn, W. 
Be~kendorn, Alfon1. See Rupe, H . 
Heczto, Theodor. Act.ion of KI on 

va.na.dophosphoric e.cid, 588A. 
Hedges, Ernest Sydney. Liquid-lino 

oorroaion, 496.A . ; periodic c.Jectro­
chcm. passivity of jj'o, Co, Ni, and 
Al, 631A . ; periodic phenomena. &t 
anodes of Cu and Ag, 630A.; periodic 
phenomena. a.t. a.nodea of Mg, Zn, Cd, 
Hg, 8n, and Pb, and at. an una.tta.ck­
a.b le anode, 630.4. 

Hedvall, J . A. Phys. a.nd chem. pro­
ccssea in a.gglomemtion of unmeltcd 
1>0wders, 435A. 

Heinrich, Sydney George Salter. EJe~tcd 
member, 16. 

Heisenberg, W. Quantum mechanics, 
556A.; spectra. of atomic systowa 
having two electrons, 550A. 

Heiderman, G. C. Induction furnace 
produces superior bra.as, 727A. 

Helbig, A. B. Combustion of fuel in 
dust form, 732A. 

Beller, Richard. See Stock, Alfred. 
Helser, P. D. Lab. load fumacc, 

fi!lOA. 
Hemingway, Lawrence. Elected mem­

ber, 16. 
Bemptinne, Marc de. Thermal ex ­

pansion of meta.Ilic compde., 481A. 
Bencky, Heinrich. Nature of plastic 

deformation. II,- Jj'Jow of plaatic 
Hubstn.ncce and loss of energy during 
forging and rolling, 699A. 

Hencky, JC. See Knoblauch, Oec. 
Benning, F. PoseibilitiC'B of practical 

temp. measurement below - J 93° C., 
614A.; tension- and rcsi!ttn.nce-

thermometer for use in region of 
temp. of liquid N and H, 590A. 

Henninr, F., and \V. Heuee. Ba.sis for 
calibration of opt. temp. scale, 
618A.: spectro-micropyi;omcter and 
opt. observation of m.p. llf Pt and 
other metals, 618A . 

Henry, Pierre. Diffusion ol solids, 
434A. 

Hepburn, W. If. Surface combustion 
and its appn., 7:llA. 

Berasymenko, P. R esearches with Hg 
dropping ca.thode. IV.-cha.ngcs in 
overvoltage with concn. of hydrions, 
629A . 

Herbert, E. G. Meas11remcrit of 
cutting temps., 701A. 

Hermanowicz, E. See Ja.blczynski, K. 
Herrent, Pierre. rhase-ruJc diagrams 

and their industrial importance, 
48:JA. 

Herrmann, Kurt. Influence of ab­
sorbed gas on phot.oelect. electron 
emiseion and elect. conduotivity of 
P t, 399.'I. 

Henchkowitach, M. Titrimetric detn. 
of Cu with Kl, 580A. 

Herschman, B. K. See J ordan , Louis. 
Herz, Richard. Book : " ROntgen­

strahlcn," 7U2A. 
Herz, W. Cooff. of expa.nsion and l n.."O 

space, 433A. 
Herzog, B. C. Recent progress of Cr 

plating in Gcm1any, 6-l:lA. 
Herzog, Jt,. O., and K . Wcisaenberg. 

l\.loleculc in crystals, 533A. 
Reuse, W. See H enning, F. 
Beualer, Fr. Magnetism and crystal 

structure ol Mn- Al-Cu alloys, 522.4 . 
Heuller, Otto. Ternary system Cu-

Zn- Mn, 465A . ; l'a.mmann, 
Gustav. 

v. Hevesy, Oeorg. Book: " Das ele­
ment Hafnium," 162A. 

v. Heve1y, Georg, and A. Obrutsheva. 
Self-diffusion in solid meta.ls, 434A . 

Hewitt, L. C. Fusion points ol firobriok 
coal ash mixtures, 739A. 

Bey, D. B. S ee Butler, J. A. V. 
Heyl. Paul Jt,. Atoms of energy, 

532A. 
Bepovlkj, l. Researches with drop­

ping Hg cathode. llI.- Theory of 
over-potential, 629A. 

Bidnezt, Peter, and W. T . Sweeney. 
Thermal expansion of graphite, 
742A. 

Bi1gin1, W. F. Thermometry, 614A. 
Hild.Hob, T. P. See Armatrong, E. F. 
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Hill, A. V. Mumetal m&gnetio 1hield 
for sensitive ge.lvanometer , 698.A. 

Hill. Edwin A. Crystal angles, mea-

Hi~~~ :~d~!::. m~~scow., 6i~~gh 
RandlCll. Book ' " Handbook of 
Photomicrography," 762A. 

Bind. Thomu W. Preventing corro­
sion with protootivo coa.tinge, 508A. 

Hineline, H. D.1 and \V. B. Cooley. 
EJec trodeposition of Cu-Ni alloys, 
643A . 

Himbelwood, C1ril Korman. See Groen, 
'l'homas Edward ; aee Hutchinson, 
WiUia.m Kenneth; "ee Prichard, 
Charles Ross. 

Himhelwood, C1ril Worman, and 
Charles Rosa Prichard. Compariaon 
between bomogeneoua thermal de­
compn. of nitrous oxide and its 
heterogeneous catalytic deoompn. 
on surfa.ce of Pt, 400A . ; interaction 
of C0 1 and Hon eurf&ceof W, 412A . ; 
relation of homogeneous to oat.alyzed 
reactions . Ca.talytio decompn. of 
ffi, on euda.oe of Au, 387A . 

v. Hippel, Adur. Cathode a tomization 
problems, 441A. ; theory ol cathode 
dispereion. Cathode dispersion pro b· 
lems .-111., 442A . 

Hirata, Bideki. Syatem of orbital­
plancs in inner region of an &tom, 
a.nd 0-triplets in X -ray apectra 
bcJonging to L-serjee, 529.A. 

Hirata, Hideki, a.nd Hisaji K omataubara. 
Arrangement of micro-crystals in 
Ag d eposited by elec trolysis, 613A. 

Hir1cbbrlcb, E. Sil.Q.Cel, 74 3A. 
HJelmliler, l . D. B.0011.L Structural 

B~;~;a~s~~n8:°r~;:~:~ 4:1~!-violet 
spt.>etra using large angles ol incidence, 
594A . 

Hobart, H. )I., and W. Sparagan. Arc 
welding as ma.nufg. process, 689A. 

Hodler, A. See M.agnue, A. 
Holer, Karl. Danger of Hg va.pour, 

753A. 
Boft, F. A. Metal-outting oila and 

compde., 702A. 
Hoffman, Otto Emil. E lected mom bcr, 

15. 
Hoftmann, Friis O. Danger of poison­

ing by H g in Jabs., 763A. 
Holman, F. M.p . of Pt, 399A . 
Holmann, B:. A., F ridolin Hartmann, 

and Kur t Nagel. Action of a.m­
monium chloride vapour on meta.ls . 
a.nd correspondence of ammonium 

ealte with bydroxonium salt. u 
acid1, 43t'iA. 

Holnk111, B.heluhol4. Elected member, 
16. 

Hollinphead, T. E., and T. J. Otter­
bacher. Suitability of Monel metrJ. 
for vanilla. flavouring containers, 
666A. 

HoWm, C. D. Foundry progretl in 
sand prepn., 708.A:. 

Holm, B.ap.u. Contact reei1tance, 
t 28A. . 

Bolman, Bernard W. Paptr on '' An 
Etohtnr Reacent lor Copper," 69.­
Corru'J'OndeP&u : W. H. Merrett, 69. 
-Reply lo Corrupondenu, 70. 

Holm•, Arthur, and R obert W. Lawson . 
Radioactivity of K and its geological 
significance, 4()(..4. 

Holton. W. B. Su Thompson, A. P . 
Homer, Waller HemJ. Elected mem· 

ber, 330. 
Bonda, KOtarO. Compariaon of static 

and dynamfo tensile and notched-bar 
tests , 609A.; theory of harden.iD.g 
of metals, 420A. 

Honda. Dtar6, and Hikoz~ Endo. 
PaJ>tr 0 1' " •acnetto Ana1J1il u a 
Keana of lluQinc lhe llruclure of 
Jron-Macneti.o Allo11," 29. 

Honda. B:6tarG, and Kinnoeuk6 
Takahui. Indentation bardneu of 
met&la, 604A. 

H6nfpohmid, 0 . Su Bodenetein, M. 
H6nfpchmid, o.. E. Zintl, and F. 

Gonz&lez. Atomio wt. of Zr, 416A. 
Hoover, Herbert. Vit&l ueed for greater ::::bl, 

7
s;irrt to pure eoience 

Hopfleld, J. l . See Ellsworth, Viviim 
M. 

Hoptlm, A. l . Modem theory of 
a lchemy, 755.A: . 

Hoptim, B. 8. Building bJooke of the 
universe, 389A . ; Au Harri.1, J . A. 

Hort. Takeo. Absorption apeotra pro· 

~1~:!nt1.~1 6~1.l~i~:dio~~ti;:n:n_d 
s:r~·~_:~e i8';!°f{o~i:;~· 
HOrir, H., and Elizabet.Ii Harig. 

Radiation pyrometry, 618.A. . 
Horn, Hana A. Welding and aoldering 

of Al, 680A. 
Horn. B. Elect. melting of met.all 

with high t hermal conductivity, 
721A.; progreas in metal working 
in 192tS. !.-Chem. treatment of 
metals, 747.A.. 
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Horner. 101epb. Pattern detail and 
method of moulding a.xle box, 705.4 . 

Horovitz, Karl. li'ocussing X-ray 
spectrograph for low temps. , 52 lA. 

Borton. Frank. S ee Davies, Ann 
Catherine. 

Hosmer, B. R. See Dresbach, M. 
Bo1okawa, Yabei. See Takemura., 

Kango. 
Hotben&ll, A. W. Acidity of certain 

electroplating solne., 639A . 
Bou1toun, R. A. Theory of absorp­

tion of X-rays, 520A. 
Boutem&n1, F. O. Band fluoresoencc of 

Hg va.pour, 539.4. ; photoeloct. 
ionization of Hg vapour, 540A. 

Boward, Frank C. Elected member, 
15. 

Bowe, Arthur William. Elected mem­
ber, 15. 

Bo1t, Samuel L. l>te.stic deformation 
of a Zn single crystal, 414A. 

Bo1t, Samuel L., and '!'. R. Schormer­
hom. Hardness of Cu, and Mcyor's 
analysis, 380A . 

Hubbard, N. F. S. Di.scussioii on 
"BrittleneBB in Arsonical Co}lpor ," 
60; tli8ciusion on " lnveatig&tion of 
the Effects of Impurities on Copper." 
165. 

Huber, H., L. Kirschfeld, "'nd A. 
Sic;verts. V, Ti, &nd H, 413A. 

Bftckel, Walter. Book : " Ka.talyse 
mit Kolloiden Motallen," 162A. 

Buff, Ernest. Uses of Stelli te welding 
rod, 690A . 

Buulns, Maurice L. Atomic radii .­
II .. 530A. 

Hugh, W. E. See Butler, J. A. V. 
Hughes, O. F., &nd P. L. Green. Modem 

induction furnace brass-melting 
practice, 710A. 

Hugill, W., &nd \V. J. Rees. Effect of 

:~~~tcs bu~{ in,i~~-t!:~~~~uro s~i~~ 
brickR, 741A. 

Hull, Alberl W., and J . M. H yatt. 
Secondary electron emission from 
Mo, 395A. 

Hull, F. A. Report of Sub-Cttce. VIII. 
of Cttec. A-5 of A.S.T.M. on tests of 
met&llio coated products, 601A. 

Bumby, Spencer Robert, and Michael 
Willoox P errin . Deposition of 
metallic Zn on positive pole of 1implo 
voltaic cell, 645A. 

Hume·Rothery, William. Connection 
between chem. v&lcncy, electron 
grouping, and crystal structure, 

520A.; correapo1idenct on'' Penctra.­
Wm of Brass by Tin &nd Solder," 
236; corrupondence on" The Atta.ck 
of Molten Metals on Certain Non­
Fcrrous Mota.ls and Alloys ," 235; .. 
corrtwpondence on " Tho Mech&niam 
of Inverse Segrego.tion in .4.Jloys," 
283. 

Humphreys, Cynan Lloyd. E lected 
student member, 1 G. 

Humphries, C. H. Plating for Cr for 
wea.r, 642A. 

Hund, F. Interpretation of molecular 
spectra..-!., 556A . 

Hunt, O. A. See Bent, H. E. 
Hurme, E. A. Medium a.nd low temp. 

appns., 722A. 
Burst, 1. E. Dovolopment of centri­

fugal casting process in Ct. l3rit&in 
and Europe, 714A . 

Hutchinson, William Kenneth, and 
Cyril Norm&n Hinshelwood. Inter­
action of H and N 20 on surface of 
Au, 387A. 

Huth, Friedrich. Autogenoua wekling of 
Al, 68lt1. 

HuUon, R. S. Diac1U1sion on" Investi­
gation of the Effects o( Impurities 
on Copper," 179; vote of thanks to 
Prc3idcnt for his address, 17. 

Huybrechtl, -. Analysis of solid 
fuels, 73l A. 

HyaU, 1. M. Secondary electron 
emission produced by poaitvo Cs 
ions, 376A.; •ee Hull, Albert W. 

Hyslop, 1. F. Fireclay refractories, 
738.4 . 

Inamullah, Syed. E lected member, 
16. 

Ingersoll, L. R. See Hanawalt, J. A. 
Inglis, N. F. Hysteresis and fatigue of 

\ \'Ohler rota.ting cantilcver epooimco, 
603A . 

Ingram, S. B. See Bowen, I . S. 
Inscoe, S. A. Seaming methods in 

hollow-ware manuf., 700A . 
Ionescu, Th. J oule effect, explained 

by Bohr's theory, 428A . 
Ipatief. V., and A. Andreevsky. Dis· 

pls.cemcnt of Pt by H under pressure, 
399A. 

Ipsen, C. L. Possibilities of industrial 
heating, 756A. 

lrre1berger. C. Fourth foundry ex­
hibition in Dtisse1dorf, 703A. 

Irwin. P. L. Fatigue of metals by 
· direct atress, 423A. 
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llg11rt1cbev, K. Relation o( hydration 
and a.dl!lorption to meoba.niam o( 
development of electromotive power, 
624A . 

llkjul, V. I. Bcha.viour of kaolin a.t 
high temps., 740A. 

l arail, H . Magneto-speotrosoopio in· 
vestigations of .Ni wires by mea.ns of 
short H crtzia.n waves , 397A. 

lve.t, Herbert E. Alkali metal photo­
elect. ccU, 073A . 

h ey, Albert H eiltJ. Elected member, 
330. 

Iwad , KeizO. OccluRion of gases by 
meta.ls and alloys in liquid and solid 
ot&teo, 436A. 

llmai11Jdi, B. A., and B. I. K openskii. 
Benzidino rcsearohcs. I.- Paasivity 
of zinc dust, 069..4. 

J ablc:17mki, B:., a.nd E. Hermanowicz. 
Kinetic investigations of velocity of 
soln. of Al in acids a.nd alkalis, 
374;1. 

J ablomki, L . Corrosion and protection 
of Al, 481A. 

J ack.Ion, D. H. Suggest.cd appns. of 
water de-a.eration, 608.4 . 

Jackson, James. Dotinning of cans, 
661A. 

Jackson, Wilfred J . Seconda.ry 
emi88ions from metals duo to 
bombardment by high-speed positive 
ions, 442A. 

J aeger, F. 0 . Bcha.viour of ca.rborun­
dum under working conditions, 743A. 

J aeger, F . .M., and D. W. Dijkatra.. 
Proportions of different isotopes in 
isotopic e.lemcnta, 524.A. 

J aeger, F. II., P. Terpstra, a.nd H. G. K. 
Wcstcnbrink. Cryata.l atructure of 
Ga, 522A . 

J'ahn. J'. See Schoeller, W. R. 
J'ak:ob, B ans. See K ohn, H edwig. 
J akob, Max. Therma.l oonduotivity of 

Ja=~~i~. ms~~·o~~i:~lis~~~30A . 
James, Robert. Ha.ula.ge a.nd winding 

rupee, 675A. 
l ander, G., n.nd 0. Pfundt. Vol. dctn. 

of Zn by visual oonductometrio 
titration, 588A. 

J'amen, A. F. J. See K ocsom, '\V. H. 
Jarei, Vojti~ b . Elected meruber, 15. 
l arvis, C. W. Resona.nee and ioniza-

tion potentia.ls in Hg vapour, 394.A.; 
reeona.nco potcntia.ls in Ga o.nd In 
vapou.1'8, 537.d. 

l anil, Eru.l!llt G. Bronzet in common.. 
uaage, 660A. 

Ju11er, T. M. Bea Moore, H. F . 
launce1, G. E. M. I ntensity of 

reflection of X-rays by crystal.a and 
Compton effect, 520..4. 

l auncey, 0 . E. K., and R. A. Boyd. 
Disappee.rance of unmodified line in 
Compton effect, 649..4. 

l aunoe7, G. E. M. , &nd O. K. De Foe. 
Energy reappearing &l!I cha.racterietio 
X- ra.ys when X -rays a.ro absorbed in 
Cu, 381A. 

Jeft:riet, Zay. Al anditaalloys,447A . ; 
report of Sub-Cttee . VI. of Cttee. 
E-4 of A.S.T.M. on X·r&y metallo­
gra.pby, 510..4. 

Jeft:riet, Zay, and P. Tr.rsov. Tunget.en 
and thoria., 4UA . 

J ellinek, l. Bee Jina, F. 
lellinek, X. EquilibriP. in fused salts 

(Reactions between alloy& of alkali 
a.nd a.Jk. earth metals and their 
chlorides), 479.A. 

l enckea. Edwin B:. Puro ozidea and 
aalta of W and 1tlo, 413A . 

J enge, W. Su Schulz, E. H. 
lenktn, C. Prewln. R ubber in the 

lab.,591A. 
Jenkin, J . W. Dilcu111ion on " Note 

on the Magnesium-Rich Magneaium­
Copper Alloys, 11 100. 

J ette, Eric R. Mobility of iona in 
aoln., with particular reference to 
sepa.ration of isotopes, 524.A. ; aee 
Kendall, Jamee. 

lewell, Lewia E. Dlumina.tor ·for WJe 

in mcta.Uographio mioroecopy_, 515.A. 
l ewett, P. B. Motive and obligation, 

754A . 
·J es, Piotr . Thermionic emisaion of 

inca.ndoscent Pt in vapours of I, 
402A . 

J ilek, Ant. Bee Lukas, J. 
Jilek, Ant., and Jan Luka.a. E lectro­

lytic aepn . of Cu in presence of Cd, 
6i 3.4. 

Jirsa, F., and J . J eHinek . Anodic 
oxidation of Au.-lll., 387..4 . 

J oel, E. Su Zaigmondy, R. 
Johlin, I . JI . !ting method for aurface 

tension meaaurement, 592A. 
Johnson, F. Corrupondenct on "Brit­

t.lenc88 in Ar&enica.l Copper," 67; 
Corrupondence on " Inveatiga.tion 
of the Effects of Impuritiea on 
Copper," 165, 180. 

lobn1on, Martin C. Cumulative ioni:r.a . 
tion in stell&r atmoapherea, 525A . ; 
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scatt.cri ng a.nd absorption in atmos· 
pberes of omiS&ion lino stars. 
551A . 

lones, C. O., a.nd E . C. Frost. Detn. 
o f Km all amt.&. of Bi in Cu, 577A . 

lones, E. O., and E. 'Vhitehca.d. 
Cracking of niokel-eilvers in OOUl'Be of 
annealing, 465A. 

Jones, L. T. Vo.ria.blo mass of the 
electron, 527 A . 

Jones, W. R. D. Mg and its alloys, 
468A. 

l t5nnon, Axel. Exception to intensity 
rulo relating to ROntgcn spectra, 
548A.; intensities in L -R Ontgen 
series, 548A. 

lord11n, Louis, L. H . Gren&ll , and H.K . 
H erschma.n. Tarnish rcsista.nce a.nd 
some phys. properties of Ag a.Uoys, 
49J A. 

Jordan, Louis, A. A. l'etcrson, and 
L. 1:£. Phelps. Rcfnt.ctorics for melt­
ing pure mete.la: F e, Ni, Pt, 736.4. , 
737A. 

Jordan, P. Theory of atomic structure, 
530A. 

louaust, - -. Photoolcct . cells, 673A . 
louniauz, A. Extension of Trouton'e 

rule to fusion of mcto.ls, 431A ; 
vario.t ion of mol. wt. of Pb with 
temp., 390A ; variation of mol. wt. 
of Sn with tem p., 410A. 

lrmer, W. Hardcningofmctals,420A. 
lubit1, W. Influence of working on 

cocff . of thermal expansion of metals, 
433.4. 

J'umau, L. Theory of Pb &ccumulo.tor, 
63:1.4. 

lung, B. ROntgenograpbic inYestiga­
tion of Cu, Ag, and Au, 522A. 

1~;~.0. Water.coolep, metal moulds, 

Kahlenber1, Lou.is. American Electro ­
chomical Society, 756A. 

Kahlenberg, Louis, and Sidney J . 
l!'n·nch. Potential of Al in a.quoous 
so Ins., 373A. 

Kaiser, Clifford F. Elected student 
m<'m ber, 330. 

Kaiser, Joseph O. Conflicting foundry 
methods, 716.4. 

Kalpers, B . Alloys of Cr, 653A. 
Kameyama, Naoto. Elected member, 
3~0. 

Kamientkl, Bogd11.o. Naturo of ah· 
sorption of H by Na. and Ca, 408A. 

Ki ndler, Hermann. and E . H . 

Schult.. Now wa.y to reduce r ielc 
of cont inuous fracture, 603A. 

Kapu6ci6U:t, W. Fluorescence of Cd 
vapour, 535A. ; line fluorescence of 
Cd vapour, 535.4. 

Karnop, R. St.~ v. GOlcr, }Thr. 
Karnop, R., and O. Sachs. Behaviour 

of Al crystals under tension. II.­
Experimental, 372A. 

Karm, George 1111. Test for Cd in 
presence of Cu, 669A . 

Karr et, Enoch. 'rherinoBCopc for liquid· 
air baths, 615A. 

Ku1un, A. See Smits, A. 
Kaufmann. Albert. Elected member, 

16 : prn11sure die.ea.sting, pressure 
die.casting machine11, 716A. 

Kautn1, Thf'o. Book : "Handbuch 
der autogenen Meta.llbearbeitung 
untcr Bori.ieksichtigung der elektri· 
echen Schweissung." 762A., (review) 
773A .; use of aoetylcno forautogenous 
metal working, 697A . ; use of 
benzol for autogenous welding and 
cutting. 695A . 

Kautter, Theo. l;cc Gutbicr, A. 
Kawakami, Muuo. Sp. heat of Fo-Ni 

alloye, 473A. 
Kaye, O. W. C. Book: " High Vacua," 

762A ., (revi.w) 774A . 
Kaye, o. W. 0 .nd T. H. Laby. 

]look: ' 1 P hysical and Chemical 
ComJtants and Some Alathema.tica l 
Functions," 762A., (review) 781A. 

Kasa.rnoV1ki1, I . A. Photoeensibility of 
Se, 405A. 

Kean, R. H. See Adams, !I .... W. 
Keel,-. Know yourblowpipe,694.A. 
Ket11om, W. H. H. Ka.mmerliogb 

Onnce, 745A . 
Keesom, W. H., .F. P . G. A. J. van Agt, 

and A. }~. J. Jansen. Thermal 
expansion of Cu between+ 101° C. 
and - 253° C., 379A. 

Keinath, Georr. Mcaeurement of re· 
sist&nce, 611A. 

Keith, W. D. Su Dix, E. H ., jun. 
v. Keler, Theodore R. Cr plating 

p•teni muddle, 642.4. 
Keller, l . 0 . Amtilia.ry equipment for 

elect. furnaces, 725A . 
KeU.trOm, Gunnar. Precision measu.re­

mente in K ·series of Pd and Ag, 
542A. 

Kemmerer, Geo,. and H elmuth H. 
Schrenk. .Mercurio bromide paper 
for Gutzeit mothod for Ae, 569.A . 

Kempf, L. W. Set Archer, Robert S. 
Kendall, laml!ll, a.nd Will iam 'Vest. 
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Attempted eepn. of Hf and Zr by 
ionic Jnigmtion method, 573A. 

Kendall, lames, Eric R . J ette, .nd 
William West. Scpn. of Ra. and of 
mesothorium I. from Ba by ionic 
migration method, 575.!f. 

Kenned1, lohn Carroll. Elected 
member, 15. 

Kennedy, Walter. Eloot . reeistAnce 
ma.tcri a.ls, 672A. 

Kern, E. F. See Colcord, F. F . 
Kerr, William. .F'ail uro of metals by 

creep, 423A. 
Kenid1e, Pb1llis II. Too.te1. Use of 

gla.as electrodes, 6!?3A . 
Kencbbaum, Friedrich P. Electod 

member, 330. 
Ketterinl', Charles F. Research-a. 

mental attitude, 754A.; research 
aud progress, 755A . 

Keu1ean, G. B . Statical hyeteresie in 
flexure of bars, 602A . 

Keys, D. B. Review of research work 

x~:,;:~~~- ~~ MJ~:~:!ida, c. G. 
Kichlu, Pratap Kilchen. Aro spectrum 

of Cu, 536.4. 
Kiddle, Richard B. Shrinking a. cylinder 

on brass liner, 662A. 
Kienle, B . Stationary Ca. line in 0-

and ll-type stars, 536A. 
Killetrer, D. B. Industry finds a. new 

tool-X-ray•, 613.4.; $300,000,000 
annually consumed by rust, 498A. 

Killian, Thomu 1. Thermionic pheno­
mena caused by vapours of Rb a.nd 
K , 543A. 

Kindlcher, E. See Rodt, V. 
King, Baroll 8. S ee R ichards, 

l'heodoro IV. 
King, 1. F., and R. N. W88hburne. 

Electromct.ric detn. of small amt.&. of 
ferric iron, 681.4. 

King, l . T. .Effect of air on cupellation 
lo88Cs, 564A. 

King, W. G., juo. S et. Ma.ntell, C. L. 
Kinkead, R. E . Rcsca.roh in welding 

industry, 686A. 
K!rscbleld, L. Su Huber, H. 
Ki1tiak:ow1ky, Geor1e B. Ionization 

potentials of N and H on Fe and 
other metals, 437 A. 

Klin1. A., A. l .a.saiour, and (Mme. ) 
A . .La.ssicur. Scpn . of Zn and Ni by 
moans of H.S, 576.4. 

Kling, K. l1t.e Strachc, H . 
Klingaman, Foster E. Selective dis­

pcl"lion of .Hg vapour &t .\2536 
a.bsorption line, M l A. 

K.lln.khardt, B . Now method for detm. 
of sp. heat •thigh tempo., 430A . 

Klop1te1, Paul B. Surface tension 
meaaurement by ring method, 692...4 . 

K.101, l. Renaming of Seger cones, 
619A . 

Knauer, P .. a.nd 0 . Stern. Evidence ot 
small magnetic moments of moleoules, 
393A. 

Knein, M. Theory of compresaion 
tests, 610A. 

K1:!~in!·o?ibi~k: ~ot~~;~A.00 
Knoblauch, 01c., and K . Hencky. 

Book : " Anleitung zu genauen 
teohnischen Temper&turmeBSung," 
762A. 

Koos, lohn D. Six-roll, cluster typo 
cold mill, 70 1.4 . 

Koch, -. Doto. of So and Pb in 
solder and of Win ferro-tungsten by 
calculation on Arobimedean prin­
ciple, 587.4 . 

Koch, Lilel . Set Maaing, Georg. 
Koeni1sber1er, 1. Modulus of t orsion 

and tenacity of eingle· and multi­
cryet&l wire11, 418.A . 

Koets, P. Su Arkel, A. E. van. 
Koblrauch, K. W. F. Contradictory 

results of experiments with R&C-')' 
radiation, M3A. 

Kohn, Bedwi1, a.nd Ha.ns Jakob. In­
tensity rela.tions in doublete of 
principa.l series of alk&li metals, 
448A., 547A. 

KolhOr1ter, Werner. Reply to pa.per 
by Boh6unek on origin of penetrating 
radiation of atmosphere, 390A. 

Kollmann, K. Su Ta.mmann, Georg. 
Koltbol, I . M. Book : ••Die Maet­

analyse," 762A . ; specific reagent 
for Na, 670A. 

Kolthoff, I. K., andN. Howell Furman. 
Book: " Potentiometrie Titrations," 
762.4 ., (revi<W) 781A. 

Komatsu, Sbi1era. Catalytic act.ion. 
IV.-New function of reduced Cu, 
384A. 

Komatsu, Bbi1eru. and ?ttaaao Kurata. 
Cata.lytio action. Vl.--Cata.lytic 
action of reduced Cu on acid amide, 
384A . XI.-Cat&lytio act ivity of 
reduced Cu.-1., 385A. 

Komatsu, Bhi1era, and Shozo Ye.ma.­
guchi . Camphor fl6 rics. III.­
Catalytic act ion of reduced Cu on 
doxtro -ca.mphoroximo, 384A, 

Komatlu, Bhi1era, and Takehiko Yuki­
tomo. Camphor seriee. V.-C&ta-
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lytio action of reduced Cu and 
reduced Ni on l-mentbol, 384A. 

Komatsubara., Hiaaji. See Hirata., 
liideki. 

Konen, B. Position of qua.nt. spectra.I 
&na.lysis, 560A. 

Konsobak, Martin. See Ruff, Otto. 
Kopenskil, B. L See Izmailskii, B. A. 
Koppel, Ivan. Book : " Der Bau dcr 

A tome und das periodische System," 
762.4. 

K6rber, Friedrich. Deformation a.nd 
rocrystn., 421A.; present position 
of investigation of metallic ma.tcria.ls, 
747A. 

Kordea. E. Cha.nge of entropy on 
melting. ! .-Variation of entropy 
oha.nga of elements with atomic no. , 
432A. ; eutootio lowering of freezing 
point in binary systems, 483A . 

Koref, F. Influence of c rystal struc­
ture on sta.hility of form of tungsten 
illuminating bodies, 412A . 

Korn, A. l!.,oroos of attraction aud 
repulsion in a.toms, 529..4. 

Kossek, L. Su Moser, Ludwig. 
K6ster, W. Teohnologio behaviour of 

drawn brass rods, 464A. 
K6ster, W., a.nd F . Mi.iller. Soly. of 

Si in Al, 453.4. 
Koszegi, D. Vol. method for quant. 

detn. of Cu, 580A. 
Kraus, Edward H. Ca.lcula.ting Jolly 

ba.hmco, 591.d. 
Kraus, E. l. Scheme of logarithmic 

tAblos for vol. a.naly11is, 55SA. 
Krause, E. Cr plating in f&<ltory pra.c · 

tico, 643A. 
Krauskopf, Francia F., a.nd Carl E. 

Swartz. Molybdenum thiocyana.t.e 
a.nd qua.I. detection of Mo, 570A. 

Krebs, Gustav. Prodn. of bronze 
cylinder liners, 706.4. 

Kremann, Robert. Eloctrolytio con­
duction in molten metallic alloys. 
XVIII.-Sumruary of preceding 
papers, 479A. 

Kremann, Robert, and Andreas TrOstcr. 
Electrolytic conduction in molten 
lll'Jt&llic alloys. XVII.-Electrolysis 
of alloys of Zn with Pb, Bi , a.nd Cd, 
of Sb with Bi and Cd, a.nd of Cd with 
Pb •nd B;, 478A. 

Kremers, H. C. See Thompson, A. P. 
Kreutzberc. E. C. Pulvorizing coal a.t 

furn!Mle, 732A. 
Kr ivobok, Vsevolod Nichola.. Elected 

member, 15. 
Kris, Antonin. Elected member, 16. 

Kroll, W. Al-Ago.lloysshowingageing 
phenomena, 454A . ; Al a.lloys show­
ing ageing phenomena. R epla.cement 
of Si by Bo in a.lloys of Duralumin, 
Lauta.l and Aludur type, 447A.; 
Al alloys showing ageing phenomena. 
Replacement of Si with Ge, 451A.; 
diagr. Al-Ge, 45l A . ; mccb. pro­
perties of binary Al-Bo e.lloys, 447 A.; 
prcpn. of Be, 37GA. 

Krumme, P . Ge.Iva.nitlng and tinning 
of iron and steel wire, 502A. 

Kilhoel, R. and W. Ma.rzahn. New 
red br888 R5 in railway work, 
466A. 

Kt1hnel, R. (with W . Marza.hn, -­
Mohrmann, and E. Ncsema.nn) . 
Constitution a.nd properties of red 
brass, 465A. 

Kuhnen, B. Light metals in transport, 
652.4. 

Kunsman, C. H. Thermionio pro­
perties of some mixtures used a.a 
catalysts in synthesis of ammonia, 
676.4. 

Kuntze, W. Tensile tests with notched 
tcst-piccce, 609-4. 

Kuni, lacob, J ohn B. Taylor, and 
Worth H . Rodebush. Magnetic pro­
perties of a.toms, 429A. 

Kurata, lllasao. See Komatsu, Shigeru. 
Kurnakow, N. S. General properties 

of chem. diagrams, 485A. 
Kurnakow. N. S., and G. G. Uru7.0v. 

Thermo.I analysis of clays and 
bauxitcR, 739A. 

Kdrschner, K., and K. Soha.rrer. Use 
of powdered Cu in ana.lytica.l 
chemistry, 662A . 

Kurtchatov, T .. and K . Sinclnikov. 
Transmission of low velooityolectrons 
through thin metallic foils, 442A. 

Koyama, Tamio. See J.."ukuda, 
Mitsuharu. 

Kfropouloa, 8. Props.ration, refractive 
iudcx a.nd dielectric const. of red 
crysta.Uino Se, 405A. 

Ladenburg, R. Anomalous dispersion 
by electrically e:::cited H, li e, Ne, 
and Hg, 394A. 

Laft'ray, 1. Spark spectrum of Hg in 
extreme red, 538A. 

Laffitte, P. Ag-~lg alloys, 476A. 
Lafortune, F. See Bruylants, P. 
Lai, Emil. Cu and its treatment, 382A., 

656A . 
La Iller, Victor X. Su Gronwa.ll, T . H, 
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Lamoreux, Ivan. Core support! in 
la.rge caatings, '206A. 

Lampe, B. lnftuenoo of Ni mash tubft 
on a.oidity , H-ion concn. and colour 
of wort, 665A. 

Lancaster, Ro1. Elected member, 330. 
Lancing, William D. Electronic theory 

of passivity, 630A. ' 
Landau, L . Theory of spectra of 

diatomic molecules, 556A. 
Landolt, P. E. Progress in a.rt of 

c leot. pptn . since 1900, 766.A.. 
Lange, HeJns. Colouring of metals, 

672LJ. : Cr plating, 505A . ; meta.I 
prcoipita.tions and sepa.ra.tions, 635A . 

Laoceoberg, Frederick C. Elected 
member, 330. 

Laporte, Otto. Fundamental terms of 
spectra of first and second large 

La~~~~;.· g:~ · ~n~8 ~.egg::·~:rl~d. 
:E:~r~~!t:rs ~~Pi~~~tbor~u:~ C::J~ 

Latarev, P. Theory of "olid solutions, 
484A. 

Luauite, E. America.n a.nd English 
work on corrosion, 493.A.. 

Luchkuew, W. Set Linnik, , V. 
Lusienr, Arnold. Electrolytic sepam.· 

:~~~~ ~1'ee~~~e:&lr.i~nti$!:pa~!i~~! 
by gra.ded potentiala, 657 A. ; 8ce 
Kling, A. 

Lusleur, (llme.) A. See Kling, A. 
Ll11l6, Frans. Construct.ion and 

ma.Wria.l, 60lA.; va.lue of notch· 
bar impact test, 603A. 

LaU.61, (ll'me.) l . 8. Absorption me&e· 
uromcnts of radiation of Ra and of 
its scoonda.ry r&diation, M2A. 

Laubengayer. A. W., and R. B. Corey. 
Ge. XCH. - ?tlodified form of 
va.cuum apparatus for p urification 
and study of volatile compda. of Ge, 
592A. 

v. Laue, K . Influence of temp. on 
interferences of X-rays, 521A. 

v. Laue, II., and Nikhitranja.n Sen. Calculation of fall of potential in ion 
a.nd electron gases emitted by glowing 
meta.Is, 441A. 

L&wrence, Ernu t O. Method of high 
procision for detn. of orit. potentials 
and ioniution potential of Hg 
va.pour, 394A.; principle of corre. 
spondenco, 655A. 

Lawson, Robert W. Su Holmes, 
Arthur. 

Leber, A. Su Manchot, W. 

Le Ohatelier, HentJ. Theory of hea'ting, 
727A . 

Lecoq, Raoul. Simple analyt. appa.· 
re.tue, 593A. 

Lee, Thomu L. Elected member, 16. 
Lelh re, Albert. Book : " Pour le 

soudeur-braaeeur," 762A . 
Left'mallD, BenrJ. Quotation of soien· 

tifio references, 756A. 
Le Guyon. Robert P. Titration of B• 

ions, 678A. 
Leide, Arvi4. K·aerice R ontgen spec­

tra., 549A. 
Leighton. Alan. Interrupter fo r use 

with Hg thermo-regulator, 690A. 
Leighton, Philip Albert. Set Forbes, 

George Sh&nnon . 
Lein, Carl. New poroelain·metal 

R tlntgen tube designed by M&nii.e 
Siegbahn, 695A.; opt. instruments 
for invettiga.tione in ultra-red and 
ultr&-violot, 594.d . 

LeiJt. M. OJigodynamio action of 
metals employed in dent.iatry, .UOA. 

Leiter, Sunn B. Annealing of corn· 
mcrcil\l Cu to _prevent embrittlement 

Le!>fue~;cin~==~ !~~~U thickneu 
of moulds on ea.sting, 707A. ; 
primary oryatn. in Cr-Ni-etoel, ita 
influence and importance in faults, 
7 l2A. 

Lemoine, B.. Practical use of appa. 
ratus fo r meaauring permeability and 
cohesion of moulding ea.ode, 709.A.. 

Lenard~ Philipp. and August Becker. 
BoClk : "KathodenstrahJen," 762A . 

Len.her, Victor. Quant. detn. of Se 
and To, 684A . 

Leonhudt, lobau.nea. Meaning of 
Laue diagrams from deformed 
crystals, 619A. 

Le Rolland, P. Measurement of he.rd· 
nees by pendulum, 607A. 

Leroux, lohann Aokln Armud. 
Elected member, 16. 

Leroux, Lucien. Meta.le of Pt ores, 
665A. 

Leneil, JI., and R. Stribeck. Endur. 
a.nee limit of iron and steel in 
aJtema.ting bending compared with 
result.a given by tensile tests, 602.A.. 

Lessheim. Ham. and R udoll Sa.muel. 
Synthesis of e1ootronio groupa in 
atom, 627.A. 

Leu, Allred. Dcfiection of molecular 

JA~a.!.sl~ V~a~nff!~ !:~~~!:~n phys. 
properties of foundry sa.nds, 709A. 
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Levuaeur. Albert. U11e of elect. 
furnaces in a lloy and non-ferrous 
metal foundries, 721A. 

Levi, G. R., and R. Haa.rdt. Catalytic 
action considered as surface action, 
437 A. ; cryetalJine structure of Ru 
and Os, 523A. 

Lev1, 8. See v. Traubenberg, H einrich 
Rausch. 

Lewis, Dartrey. Diacut&ion on" P ene­
trat ion of Brass by Tin and Solder, " 
"The Attack of .Molten Metals on 
Certain Non-Ferrous Meta.ls a.nd 
Alloys," and " The Penetration of 
Mild Steel by Bra.zing Solder and 
Other Meta.ls," 228. 

Lewi1, E. W. l pdust. radiology, 613A. 
Lewi.I, W. C. 14. S ee Ga rner, .Maud . 
:r..Jcbtenecker. Karl. Theory of mixtures 

and Joga.rithruic mixture rule, 484A . 
Liebreich, E. Theory of ck-ctrolyti c 

deposition of Cr from aqueous 
chromic acid solns., 641A. 

Liempt. 1 . A. M. van. Colour of Cu- Ni 
a.U c.ye, 460A . ; rcaietrm ce limits of 
W-Mo solid eoJne .- IL, 477A.; see 
Gcies , W. 

Liuegaug. Wilhelm. S ee Schmidt, 
Hermann. 

LiDcoln, l. P. Welded preseure vessels , 
684 /l. 

Lindemuth. L. B. Theory of ea.use of 
blisters on ga.Jvanized sheets, 502A. 

Linder, Ernest O. Thennoelect. effect 
in single crystal Zn, 414A . 

Lindh, Axel E. Development of ROnt· 
gen spectroacopy durjng 1921- 1925, 
548;1. 

Lind.ridge, Frederick Oeorce. Elec ted 
member, 329. 

Lind.HJ, Oeo. A., and Geo. D. Van 
Dyke. K X · ray absorption of Ca. 
in calcite, gypsum, a.nd 6.uori te, 
636A. 

Lindt, V. Metallogra.phio studies on 
corrosion in pulp and pa.per industry 
and wood grinders, 496A. 

Linnik, W ., and W. La.schkarew. 
Detn. of refractive index of Rontgen 
rays, employing phenomenon of 
tot.a.I reflection , 695A. 

Liuner, Anton. Elected member, 329. 
Lid, 1. B. Making a epecial p ipe 

connection, 704.A. 
Lilinaky, L. Sta.ndardiution suggcs· 

t ions fo r refractory industry, 734A . 
LiUle, Arthur D. Research, 754A. ; 

romance of carbon, 743A. 
Livens, O. H. See Da.viea, E . L. 

Lloyd, F. E., a.nd G. W. Soa.rth. Surface 
tensiometer and osmometcr for class 
work, 592A. 

Lloyd, William V. See Sand , H enry 
J. s. 

Lobley, A. O. D McU&ion on " Electric 
IiUmacesinNon-FerrousMctallurgy,' ' 
304. 

LobQ' de Bruyn, C. A. Elected 
member, 330. 

Lockyer, William l . S. Apparatus for 
bron.d.ening spectra, 554A. 

Logan, Arthur. Non-ferrous foundry 
pro.ct ico, 703A . 

Lohse, U. America's foundry con­
ditions , 703.4 . 

Loisy, E. de. Theory of elect. a.re 
furnaces, 725A. 

Lomak.in. B. A. New appn.ratus for 
producing spark spectrum of solns., 
594.4 . 

Loncden, E. Analysis of defective 
castings, 71 2A. 

Lon1eneclr:er, L. 8. R efrac tory re­
search, 734A. 

Loomi1, A. G., and J . K Walters. 
Calibration of resistance thermo­
meters at oxygen b.p. and CO, 
sublimation point, 6 14-A . 

Lord, lamee. S ee Blake, F . C. 
Lorens, B. A. Book : " Lectures on 

Theoretical Physics," 763A. 
Lorens, Richard. W. Fraenkel, a.nd 

Marianne Ganz. Equilib. oI Sn and 
Pb with stannous chloride and lead 
chloride, 4IOA. 

Los&na, L. S ee Montemartini , C. 
Lott, Edwud William. Elected mcm~ 

bcr, :130. 
Lob, A. S e,_ Duhme, E. 
Love, A. E. B . Book : " A Trca.tise 

on the Mathematical Theory of 
E la.sticity," 763A. 

Lowenstein, E. Elect. high tern p. 
furnaces up to 3300° C., 72 1A. 

Loyarte, Ram6n G. Excitat ion paten· 
tiu.ls of Hg atoms, G40A . 

Lucas, Franci1 F. Appn . of micro­
tome methods to prepn . of soft 
meta.ls for micro-exa.mina.tion, 514A .; 
ultra-violet metallography, 512A. 

Lucu1e, Walter W. T ransference 
numbers of HCl in glycerol-water 
roixturea, 632.tJ. 

Lilclr:e, F. S ee Hanemann, H . 
LUder, E. See R ostosky , L. 
Ludwik, P . Crystal lattice and hard-

ening, 420A . ; yieJd -point, cold· 
and bot-brittleness , 422A. 
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Luer, P. U!tra-rcd abeorption •peC· 
trum of didymium in gla.ssca and 
solns .• 537 A. 

Lui1i, Elio De. Detn. of Mn in rich 
alloys. 581A. 

Lu.tu, lao. Bee Jilek, Ant. 
Luku, lao, and A. JHek. E lectro· 

::fus~~ti°,I'66~. ~b ~:p~ ac;~t~1~7~ 
detn. o( Te by mCAns o( reduced 

roj~n:::J • :i~~~ins8.et~· :i~c~~f;~i':. 
572A. 

Lukao1, Hiram S. Uso o( Hg as 
cathode in electro-analysis, 567A. 

Lunde, Gulbrand. Occurrenco o( Pt 
in Norwegian rocks a.nd minerals. 
Geochemistry of Pt metals, 683;1. 

Lapan, Andrei. E lected member, 16. 
Lux, H. Electronic structure of ele. 

mcnts haaed on chem. propertieA, 
027A. 

llcAdam, D. l ., juo. Corrosion-fat igue, 
424.4. ; stress-strain-cycle relation­
ship and corrosion-fatigue of meta.ls, 
42:1A. 

McAulay, A. L., and F. P. Bowden. 
H over-potential at Hg cathode, 
628A. 

lleBain, lame1 W. Su Britton, 
George T . 

MoCalfery, Richard. E lected member, 
330. 

lllcCaugbey, W. 1., and H. C. Harrison. 
EquiJ ib. considerations of oyanite­
clay refractorics.-11., 730A. 

McClellaod, 1. 1. \Vaeten, 712A . 
Mccord, C. P., a.nd Alfred F ried lander. 

Occupational syndromo among 
workers in zinc, 753.4. 

McCullocb, Leon. Rapid corrosion of 
metals by acid within capill&ries. 
Reply by U. R . E'·ano, 493A. 

•cDoonell, M. E. Rust-proofing of 
materials, 501A. . 

McDowell, 1. SpoU1. R a.tional ana.lyaie 
of clay.-IT., 739A. 

MaeOee, A. Ernest. R6le of ep. beat 
in solection of rcfract.oriea, 734A. 

ltcRotobison, lobn P. E lectrodcposi­
tion of Ra-D and Ra.E, 404A.; 
electrolysis of Ra.·D and Ra.-E, 
405A . 

Molnto1b, Donald H. Dctn. of metallic 
Jlb in metallu rg ical products and 
pigments, 681A. 

KeKail, David. Prophyla.xie in in­
dustria.J lead poil1oni11g, 752A. 

McKa7, Burb Victor. Obituary notioe, 
351. 

McKay, Robert I . Practical mee of 
. pure Ni, 664....4.; still plugs for 
unueual pre88ures, 674-A. 

MoKeeban, L. W. Gl0888ry of torms 
relating to X -ray metallography, 
5 l!A . 

XeK.enna, lamu l. Elected member, 
15. 

Maelr:euie, E . A. Su Bulmer, 
Frederick M. R . 

Maclr:ensie, Glad11 I. Su Barkle., C. G. 
McLaehlan, l. Fitting irregular pa.ttem 

•h•pce, 705A. 
Baclean, Well lohn. Ele-0ted member, 

329. 
McLennan, I . c .. I. Walleratein, and 

H. Grayso n Smith. Fluore&eence 
spectra of eulphur group, 545A. 

llacXahon, A. B . J.ight een.aitivenese 
of crystall ine Se, 406A. 

•e•anus, l. D. Bee Fa.den, J . L. 
Maclfair, Walter A. Fine etructure of 

cvrtain lines and energy levela of 
Cd, 634A. 

MaoQui1r. C. E. Cr a.lloys in chem. 
plant equipment, 501A.; resistant 
Cr alloys, 653A. 

MoVetty, P. G., and N. L. Mochel . 
Tensile properties of stainless iron 
and other alloys a.t elevated temp., 
479A. 

•adcllson, R. E. W. Su Cunliffe, 
P .W. 

Xaedje, C. W. Modern tungsten lamp 
making, 668A. 

M&IDUJ, A .. and H. Danz. Sp. heat of 
W, B, boron nitride, and beryllium 
oxide, 4.ll.4 . 

Marnm, A., and A. Hodlor. Sp. heat 
of Ag a.nd diamonds in higher temp. 
ranges, 406A. 

•ater, Cbarle1 G. Adjueted vapour 
preBSurcs of Zn and Cd, 416A . 

Bater, Charle• G., George 8. Park.a, 
and C. Travis Anderson . Free 
energy of format ion of zinc oxide, 
415A . 

:::::~:.~. i.~u fi:f.b~i!ieneB1of braea, 
463A. 

••it1, Giria.dra Watb. E:leoted student 
member, 330. 

Maiewlki, Wttold. Luminescence of 
Hg vapour in electrodele88 discharge, 
540A. 

•aiomdar, Kanakenda.. Abeorption 
spectrum of Ni, 542.A . 
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•aUock, A. Stre88C11 involved in tests 
of ha rdnc88 and a. table of com­
parative ha.rdneu of certain metallic 
elements. 604-A. • 

)(alone. E. L. Hjgh temp. oxidation 
in rou ting furnace, 601A. 

llaoohot, W., and A. Leber. Compels. 
and a lloys of T i with Al, 454.A . 

Mandi, l . Set. Strebinger, R . 
Manle7, l. 1. Use of Inva.r steel for 

preci1ion balances, 69I A.. 
Bllanntnr, Fred. E leotul member, 17. 
llanninr , lohn. Prepn. of Ni mem­

brrmcs for ultr~-filtra.tion, 665A. 
Mantell, C. L. Scro.p detinning a.fiords 

big outlet for Cl, 667 A. ; utilization 
of Cl in recovery of Sn a.nd Sn sa.lts 
from tinpla.to ecra.p, 668.':I. 

Jllr.ntell, C. L., a.nd W. G. King, j un . 
Reversed potentia.Js in corrosion of 
tinpll\tc, 491A. 

ll&ntbeJ , E., and W. Conzelma.nn. 
Anode effect in electrolysis of molten 
salts, 624-A . 

llappin. Harry. Meronrygi lding, 664.4. 
•aracineau, (Mlle.) St. Special effects 

of sunlight on radio-a.c tivity of 
polonium and lead, 403.d.. 

llarchal, {IDJ.e.) G. Sec Matignon, C. 
Karohanl, E. W., and J . L. Miller. 

Method of observing flaws in met.al 
surfaces and of uompa.ring con­
ductivitiea of met.a.I platea, 6U A. 

llarokwald, M., and H. Gobha.rdt. 
Gravimetric detn. of Zn by cya.na.­
mido, 688A. 

Kardles. E. W. l. Su Sime, C. J. 
Karle, c.. and J. Berthelot. Two 

causes of error in electrolytic detn. 
of Ni in presence of Fe, 583A. 

Mark. Hermann. Book : " Rontgen­
stra.hlen in Chemie und Phyaik," 
763A. 

llark, l . van der. Set Goudsmit, S. 
llartland, 2:. W. Making of thin 

section pattern.a , 705A. 
llutovebkil, A. E. Structure of mole­

oulea, 532A. 
Kuti, Georre Harold. E lected 

member, 15. 
llarle, Martin van. E lected member, 

330. 
M&r1h, Kirtland. Temp. control in Al 

foundries , 615A. 
Xanhall, Abraham Lincoln. Eleotro­

depoeition of Zn from sulphate 
solne., 646A.; mechanism of re­
actions vhoto-aeneitizcd by Hg 
va.pour, 393A. ; synthetic !ormaldc-

hyde from Co+ H 2• Mechanism of 
sensitized photo-chemical reaction, 
664 A. 

M&rshall. L. B . Su Grubb, A. A. 
Martell, P. New rust-preventing media, 

509A. 
•artin, H. E. Correapondenct o·ii. 

" Electric }"'urnaces in Non-l!"'errous 
Metallurgy," 316. 

ltarzabn, W, Su Kuhnel, R. 
Jllubiyam~ Yo1hto. Bet ShOji, 

Hikoroku. 
Ifallng, Geor1. Elected member, 16; 

corrosion of braes in water meters, 
489A.; thermoelcct. power of 
metallic aggregates, 481A. 

M:uing, Georg, and O. Da.hl. Expans ion 
on aolidn. of Al contg. Fe, 451A. ; 
solidification of Al contg. 1''e, 
45JA. 

lluing, Georg, A.ncl Ca.rt Haase. EJcct. 
conductivity of commercial Al, 
372A. ; magnitude and distribution 
of internal strain in cold-worked 
brass, 464.4. 

llllu iog, Oeorg, and Liscl K och. ))e. 
oxida tion of Ni, 305A . 

Mu illg, Geor g, and Wilhelm Ma.uksch . 
Behaviour of oold-rollcd bra.ea in 
tension and compreaaion, 464A. 

lllluiog, G., and M'. P6Janyi . Tensile 
strength of Zn and cold-working, 
414A. 

MasJin, Ernes t Seba. J.~ lectcd member, 
15. 

ltasumoto, Bunkicbi. Camphor series. 
X.-Synthesis of camphor. I.­
Catalytic action of reduced Cu on 
bom cols, 384-A. 

Muumoto, Hakar. Co-Ni and Co-Fo 
equilib. diagram, 457A . : new aUo. 
tropy of Co, 377A.; new transform&· 
tion of Co and equib. dia.gr. of Ni-Co 
and Fe-Co, 468A. 

ltalbevet, 1. Uite of fil ter pulp in 
vacuum filtration, 561A. 

Xalbsw10~ C. H., and Albert J . 
Phillips. Plastic deformation of 
c~arse-grained Zn, 414A . 

ltalhiu, E. H eike Kammcrlingh 
Onnca, 740A . 

Jlatl1non, O. .Electrolytic product ion 
of Be, 634A. 

ltati1non, 0., and (M lle. ) O. M&rchal. 
Thermochem. of Bo, 375A. 

llatt oyama, Yot hiji. Elect . resisto.nce 
of molten mete.la and alloys, 480A. ; 
e leot . resistance of pure metals · 
molten state, 426A . 
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llaugin, Cb. Reciprocal lattices and 
X-ray diffraction patterns, 620A. 

Mauk1oh, Wilhelm. See Mn.sing, Georg. 
lta:symowicz, Wladimir. See Moser, 

Ludwig. 
May, Walter 1. Appn. of fluxes, &c., 

in foundry, 710A.; conveyance of 
air-bla.1Jt to cupolas and forced 
draught furnaces, 710A. ; foundry 
fuel oconomios, 730A.; utilizing 
waat.o heat from crucible furnaces, 
&o., 718A. 

Mayer, Max. Elected member, 17. 
Mayers, May R. Lead anaimin., 762A. 
ltaynz, Theodore. Indust. power plant 

piping, 675A. 
Mayr, C. Variability of tit.re of thio­

eulphat.e solns., 562.A. 
Mazumdar, K . See Sahu., M. N. 
Mauucobelli, A., and A. Vercillo. 

Prepara.tion of inte rmetaJlic oompd8. 
by wet method, 4-84 A . 

Meadowcroft, 1. W. Efficiency from 
welding rua.chinc8, 692A . 

M:edicut, Ludwig. .Book : "Kurz.c 
Anlcitung zur qun.litMiven Analyse," 

. 763.4. 
Meggen, W.F. Multiplet.s in spcctrum 

of ionized V .-II., 546A. 
M:eggeu , W. F., and Otto Ln.portc. 

Arc spectrum rcgularitice for Ru, 
543.1. 

Meier, B erm. See FUuhtbauer, Ohr. 
Meigen, W., and K. Stock·SohrObcr. 

Dctn . of S in metallic alloys and its 
influence on their properties, 685A. 

llleigb, OharlH Ha.rold. Elootcd mem ­
ber, 16. 

Meikle, George. El~ct-ed member, 329. 
1llei11oer, K. L. AJ-Si a.Uoy& in year 

1926, 453A.; microetructuro of AJ, 
513.4. ; new Al alloys, 446.4 . ; new 
developments in p roces.s for im · 
proving Al ea.sting alloys, 447A.; 
process of improvement in modified 
Al a.Uoy&, 446A.; aee Sander, ·w. 

MeiS1ner, K. W. Series of Mgon 
spectrum , 5'.lU.; series relating to 
a.re spectrum of A.-1., 534.A. 

Meissner, Walther. Mca.suroments 
employing liquid He. II.-Rcaist­
anco of Au, Zn, Cd, Pt, Ni, Fe, o.nd 
Ag, down t o l ·3° abs., 387A. 

Meitner, L. See Hahn, O. 
Melchior, P. German mat.orial ·111tan­

dat'(ls of non-ferrous metals, 671.A. . 
Mellet, R. Vol. detn. of Ca. in mineral 

substances contg. phosphoric e.cid, 
Mg, Fe, and Al, 679A. 

VOL. XXXyV. 

Mellor, 1. W. Book, "A Compre-
hensive TreatiBC on Inorganic and 
Theoretical Chemistry," 763.A., 
(review) 768A. t work of British 
Refractories Research A&sn., 734A . 

llen1ing1 Lucy. IntenAitiee of Zeeman 
components in partial Paachon-Ba.ck: 
effect, 663.A. . 

Mensen, -. Al works in Germany, 
740.4 • • 

llenzie1, Al&n W. C., and C. A. Sloat. 
Millikan rays and a.ccelcra.tion of 
ra.dioactive change, 626.A.. 

Merck, P. Su Ryschkewitsch, E. 
Merica, Paul D. Ni and metal .in­

dustriefl, 664.A . : Ni industry, 664-A. 
lllenett, W. H. Corrupondenu on 

" An Etching Reagent for Copper," 
69. 

lllerriu, M. B . Improvement.a in series 
system of electrolytic Cu refining 
recently developed by Nichol.a Copper 
Co., 636A . 

llerritt, Eroemt. Contact rectification 
by mct.&Uic Ge, 386A. 

llerritt, Georce E . Thermo.I ezpansion 
of some fused oxides uBCd &e re· 
ira.ctories, 743A . 

llertem, A. Corrosion of Al by cone. 
NaCl soln., 487A . 

Merton, T. R. Meaeurement of 
intensity o( spectra.J. lines, 555.A. 

Mertz, Pierre. Direct measurement o( 
X-ray ma.ea sca.ttcring ooeff., 443A. 

M:etae, Wilhelm. Ste M.Uller, Erich. 
Meusneer, George Paul. Elected 

member, 15. 
M:eueoger, Helen A. Significance of 

certain crit. potentials of Hg in 
terms of rncta.etable atoms and 
radiation, 394.4. 

lletqer, T. Elect. furna.ce in meta) 
industry, 720A. 

Jlrleuleo, H. ter. Simple heating a.p· 
pa.ratus, 690A. 

lleunier, F. .Electrolytic overvoltage, 
627A. 

Meurer, --. Present position of 
metal-spra;>ing process anp. .Meurer 

.rar~er-;r.rayi:1g b=.;..~· a'nd 
conservation of materi&la, G03A:. 

lteyer, O., and F. E. C. Scheffer. 
Carbide of Ni, 397.1. 

Meyer, H. H. St.t. Tamm&nn, G. 
Meyer, luliw, and Anton Pawletta. 

Detection of vanadic acid by mea.na 

.::e~Y:.°f.on J:r::::~s~~~}t~ . 
3K 
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Jliohel. P. Book: '' Metallnieder-
sohlago und Meta.lliirbungen," 
763A., (review) 776.4 . 

Jfichell, A., and P. Geels. Influence of 
J>U99A .on elect. conductivity of 

Eckl, Re1. A1 caating output &nd 
its difficulties. 7l 3A. ; cs.eting a 
35-ton lead keel, 713.A.; controll ing 
quality in bl'&88 found.zjt 703A.; 
incroµ ing output with moulding 
m e.chinCR, 706.A . 

lllcnah, Kul. Elect. welding, 688A. 
Midclleton. A. R. R eaction of 

•• aluminion " with hydroI.ides of 
Be, rare earths, Zr and Th, 568A. 

Kierdel, O. Welding with atomic 
hydrogen, 690A. 

Kiert, (Sir) Benr1 A. May Lecture on 
" The Growth of Crystals in Super­
e&turated Liquids," 331. 

llietbe, A., and H. St&mmreich. 
1' .. ormation of Au from Hg, 440A . 

lliething, H. Siemen's incandescent 
filament pyrometer, 619A. 

Jllllar, Ruanll W. Vapour pressures 
of some liquid and solid meta.la, 
432A. 

Xil.ler, Albert Buil. E lected member, 
J 5; metal aorophmo construction, 
651A. 

Killer, Dwi1M D. Corrupondtnce on 
· ' Elcotric }"'umaoes in Non-Ferrous 
Aletallurgy," 318. 

Xiller, H. 1. PClpe,. on "Penetration 
o! Brus bJ Tin and Solder, with a 
Few Motes on the Copper·Tin Equill .. 
brlum Diagram," 183.-D M-cu.s8ion, 
Sir G. A. Muntz, 223; H . J. Hartley, 
224; U. R . Evans, 224; D. Lewis, 
228; A. Pinkerton , 228 ; H . W. 
Brownsdon, 230; W. H . J . Vernon, 
230; T . 'l'urner, 230.-&ply to 
DMcv.uion, 233.--Corrupondenu : 
J. L. Haughton, 234; W. Hume. 
Rothery, 236, 237.-Rtply to 001'T•· 
apon<knu, 239. 

Miller, 1. L. Su Marchant, E. W. 
lliller, &07 H. Su Be.rdwell, E. S. 
ltiller, 8. W. Oxy-acetylene welding 

of Cu, 682A. 
Xilllau, E. Action of gelatin on 

electrolysis of Cd, 641.4. 
Millikan. It. A. High-frequency rays 

of cosmic origin, 525A . ; see Bowen, 
I . S. 

lllWnrlon, W. E. W ., and F. C. 
Thompson. Pra.ctica.l aignificance of 
inner structure of metals, 611.d. 

llilll1, C. T. Book : " Technical Edu­
cation," 763..4., (,.e&lieio) 782A. 

lllillJ, Adelber\ P. Book : " Materials 
of Construction," 763A., (review) 
776A. 

lllillJ, Georae P. Eloct. annealing and 
heat-treating fum&CC8, 723.A. 

Hilne, E. A. Absorption coefl. and 

fa~::~;! s~~~:a~~~~; ph:~:t;:;~~ 
detn. of average life of excited Ca 
atom, 626A .; equilib. of Ca. chromo­
sphere, 636A . ; R ossela.nd's integral 
for stellar absorption cocff., 552A. ; 
atcHa.r absorption ooeff., 551A.; 
width of ]'rannhofer lines, 555.A. ; 
aee Fowler, R.H. 

Jllilhima. Tadao. Su Nagaoka., Ha.nta.ro. 
llUcbell. Allan Konroe. E lected 

member, 330. 
llitchell, Patrick. Transmutation of 

elcment8, 440A. 
Mitchell, R . C. Economical design in 

the pialing shopo, 641A. 
lllitiaev, W. K. Effect of constant 

magnetic field upon magnetic spectra., 
654...4. 

lliyagt, Otororo. Failure of bars due 
to impact , 603A . 

Miyake, M. Su Stoughton, Bra.dlcy. 
)(iyanilbi, Micbika. Excitation of 

enhanced lines of Sn in area a.nd 
Zeeman effect of certain· enhanced 
lines of Sn, 6415.A. 

Jloohol, II. L. Su MoVotty, P. G. 
Moeller, •az. P laoing of apparatus for 

elect. temp. measurement, 616A. 
llobler, F. L., Paul D. lfoote1 and R . L. 

Chenault. Photo-ionization a.nd re­
lative absorpt ion probabilities of Ca 
vapour, 635A. 

Mohr, F . Box-mca.aures &nd spring 
ma.nometon for teRting maohines, 
61LA . 

Mohrmann, -. Su Kuhnel, R. 
Moldenke, Richard. Pcm•a.nent and 

long lifo mou lds, 715A. 
Moll, W. l . B . Reliable thermo­

convortor, 697A.; vacuum thermo­
element, 617A. 

Moltban, Wilhelm. Dependence of 
degree of vacuum attainable by 
means of diffusion air pump upon 
purity of Hg vapour used, 593.4. 

Mond,Ludwig. Lifeandworkof, 745A . 
Mondib, Adrien. Book : " Cours de 

physique industriellc," 764.A . 
•onroe, C. 1., and W. D. Turner. New 

-perlodic ta.blo of elements, 444A. 
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lllootemartini, C., and L . Losa.na. 
Action of mixtures of 0 a.nd N on a. 
fow elements, 434A. 

Jlonnl, P. M. Colorimetric researches 
on S and Se, 40621 . 

lloore, Burrows, and l!.,. S. Sin.natt. 
lgnition of solid fuels, 730A. 

lloore, E. Le R . Now method for 
teaching atoms and molcoulea, 532A. 

llloore, Edw&rd T. E lect. furna.ccs for 
castings and ingot.e, 722A. 

Moore, B. Elected mem bor of CounciJ, 
13. 

Moore, H., and S. Beckinsale. Paper 
o~ .. N 0"91 on the lllanu!acture a.nd 
Properties o! Bair1pring1," 111.­
D•&culflion: G. Sa.cha, 119.-Reply 
to n~acuaaion, 120. 

Moore, B. F. Fa.tigue of non-ferrous 
metals, 422A. ; mechanism of fatigue 
f&ilure of metals, 423A.; report of 
Ctteo.E-9of A.S.T.M. on oorrela.tion 
of research, 755A. 

Koore, B. F., and T . M. JMper. 
Ev.idonce and detn . of a fatigue limit 
in meta.ls, 603A.. 

Moore, R. R. Effect of grooves, 
threads, and corrosion u pon fatiguo 
of motals, 424.A. 

Xore116e, G. Heat. of fmion of metals, 
431.-t.; heating o.nd oooling of 
metals by radiation, 718..4. 

Marean, 8. P. Su Hartman, M. L . 
Mortimer, Georre. Al ea.sting alloys : 

B.E.S.A. specificationB reviewed, 
649.4. ; l ight alloy ea.stings in marine 
engineering, 652.4. 

llo1c:iclri, I ., and J . Broder. Spheroidal 
state of liquid in presence of heated 
met.ll.l aurfa.cea, 434A. 

Motend1, L. New modification of 
Mohr's pinchcock for burettes, 589A. 

Jiloser, Ludwig. Sepn . of Zr from Ti, 
575.4. 

Moser, Ludwig, and Alfred Bruk! 
(with L. Ko ... k). S.pn. &nd dotn . 
of ra.re metals from other metals. 
Vill.-Detn. of 'fl e.s tha.llous 
chromate and ita scpn. from other 
e lements, 686.4. 

•oser, Ludwig, and Wla.dimir Maxy­
mowicz. Use of porcelain filtering 
crucibles in a.nalyais, 561A. 

Mo1er, Ludwig, and Erich Ritsohcl. 
Qua.nt. a.nalyais of Rb and Ca, 666.A. 

Moser, Ludwig, and Karl Schmidt . 
Sepn. and detn. of rare metals from 
othe r metals. VII.-Dctn. of \V 
and it.a compda. by distn. in current 

of air and ca.rbon tetrachloride 
vapour, 686A . 

lloHr,Ludwis, and WilhelmSchOninger. 
Simple method of etanda.n:lii.ing 
potasaium perma.ngana.te 80lna. with 
electrolytic iron, 663A. 

Mour, M. Brinell ball teat.a, 606.A.; 
tcBting of working rua.terial.8 in 
pra.ctice, 601.A. 

Kountfort, BaWorth BillatJ'. Elected 
member, Hi. 

llluenob, Reinhold Karl. Elected 
member, 329. 

Muhlert, F. Krupp radiant brick 
furnace, 718A. 

•mr. Oeorre Wallace. Elected mem· 
ber, 330. 

Mukerjl, D. M. Su Bhatnagar, S. 8. 
Mtlller, Cul Prodn. of very thin 

meta.Ilic film a, 638.4. 
lltUler, B. Theory of electrolytic 

deposition of Cr from aquooua 
chromic a.cid solna. , 64-2A. 

llO.Uer, Erich, and Wilhelm Mcue. 
Vol. d•tn . of Cr, 579A. 

110.ller, Erich. a.nd Fritz Weisbrod. 
Potentiometric deto. of Au, n81A. 

Mtulu, P. 8tt K01ter, W. 
Miller, Friedrich. Potentiomet.ric deto. 

of Pt metals, 68Lt. 
Mtlllu, lohn Bu1h11, Edwin Frederic 

Pike, a.nd A. Kenneth Graham. 
Prepa.ration of meta.Ilic Ge and 
volatility of meta.l in H and in vacua, 
386A. 

110.Uer, M. Su Wenger, P. 
lltlller, Robert, Alfons Schimke, and 

N. :M. Farmakidee. Pptn. reaction• 
of metala in anhydrous eolna.-1., 
559A. 

Mtlllu, Robert. a.nd Franz Thoia. 
Pptn. rea.ctions Of Ni and Co chlorides 
with Zn or Cd in anhydroua ethyl 
alcohol. Pptn. reactjons of metals 
in anbydrou1 aolna.-ll., 669A. 

llulliran, 1. 1. Su Colcord, F. F. 
Xulliken. Robert 8. Electronic states 

d~:oo!':d m:roo:. I~~:~r:ie:! 
of postula.tea. Interpretation of CuH, 
CH, and CO b&nd typee, 556A.; 
IL-Spectra involving term.a 
eaaentia.lly of the form B (jl.....a1 ) , 

656A. 
llund, w. loniza.tion by re.don in 

spherical vessels, 406.A.. 
Munder, A. B. Metallurgist in indU8· 

try, 746...4.. , 74.6A. ; second.I adoption 
of Report of Council. 13. 
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Manter, H. Ca.sting loco. boa.rings with 
C&-Pb alloys aod Lurgi hardenod by 
a<ldn . of alk. ea.rlh metals, 7 J 3.A. 

Munb,, (Sir) Gerard A. Di.8c1U11i.on 01' 
" Penetration of Bra.as by Tin and 
Solder," 22:;. 

MOuiog, Ernst. Su. Tuba.ndt, C. 
Murakami, TU:ejlro. and Kinfohi 

Somcya. Durability of alk. soln. of 
potassium ferricya.nide as etching 
reagent, 6 14A. 

MurphJ, A. 1. See Rosenba.in , W. 
lludi, llalvalli Ounda1111a Krishna. 

Elootcd member, 15. 
ltyUUJ, F. T horma.I HCI test and 

reaction ola88eeofA1,488A. ; therm.a.I 
teat.tube tests for Al foil, 488.4. 

•r.sano, lluatata. Su Fuseya., 
Oiichiro. 

Xaraolr.&, Hantaro. Number 0£ 
electrons and a-puticlcs in a.tom.ic 
nuclei, 524A. 

lfa1aoka, Hantaro, and Tctsugoro Futa­
gami. Coincidence of some spectral 
lines of Au and Th, 537 A. ; explos ion 
spectra of Hg, 639.-4 . ; He lines in 
speotra. of U and 'fh, 646.4 . ; in ­
stantaneous photogra.phs of electric­
ally exploded wires, 554A. ; lines 
of tra.nsforma.tion products of U and 
Th in spcctr& of these elements, 
646.4.; occurrence of harmonios in 
spcotral lines, 654A. 

Ragaoka, Bantaro, Totsugoro F uta.gami, 
and '.foshio .Machida. Elect. ex­
plosion of wires and threads, 553.4. . 

•aiaoka, Bantaro, Teteugoro Fut.agami, 
and H ikoichi Oba.ta. Spectra of 
meta.le excited by means of high 
tension And heavy current, 554A. 

Xacaoka, Hantaro, and 'l'adao Miehima. 
Anomalous Zeeman ofloct of Hg line 
6791 and its satellite - 0 · 124, M IA. ; 
fine atmoture of lli lines, 534A. ; 
fine structure of Cd lines , 534-A. ; 
ma.gnetic scpn. of Hg line 5770 into 
nonet of special type, 54. l A. 

Nakamura, GlHburo. Bands a t i\2536 
and A2640 of Hg, 539A. 

lfuh, William G. Effect of H e on 

x~~:~:~Y ~~. H!ndP6~.ru~h~~!~ky. 
Dependence of intensity .of R 6ntgen 
epeotral lines on number of cathode 
electrons, 648A. 

Xu1, C. V. See Grubb, A. A. 
RathU1iUJ, Bans. Dotroitelectric rock­

ing fuma.oo, 725.il . 
Needham, W. Roland . . Engineer and 

study of meta.la.-I.-11., 746A. 
Keel, Th. Examination of metals by 

X-raya, 613A. 
Kelton, T. Bolland. Recent develop ­

ments in uso and fabrication of 
corrosion-resiatant alloys, 499A . 

lrelJon, W. Duralumin welding, 682A. 
lfem.ilov, V. See Shemtecbushni, S. 
lfeaemann, E. See Kuhnel, R. 
lfeuhau11, B . St.t. Wever, Franz:. 
Heumann, E. Sllrfacc treatment of 

meta.la with Al, 505A. 
Newbery, Ed1ar. Anodic ovcrvoltagc 

measurements with cathodic ray 
oacillogr&pb, 628A. 

Rewman, F. H. Flash arc spectrum of 
K , 542A.; fta.sb aro epectrum of 
Na., 644.A.: " flash " are epootrum 
of Rb, 643A. 

Xewton, B . 8. &Abs, 712A. 
lficholu, Warren W. X 0 ray spectro­

meter with '\lbich wave.lengtb.t a re 
re&d di rectly on ordinary micrometer 
screws, 594A . 

Xichol11, Noel Albert. E lected member, 
329. 

lricholJon, 1. D. Small work moulding 
in green and dry sand, 707 A. 

Xicol, A. E. Conductivity o1 pin.t ing 
solns .. 638A . 

Xicollet, - . .l\iea.suremcnt of hard­
ness by Rockwell machine, OOOA. 

lrtelten, Walter M. li'ormation of 
n oga.t ive ions in Hg vo.pour, 394A. 

lfiewodnicsanU;i, Henryk. Fluorescence 
of superheated Hg vapour, 539A . 

lfikitin, X. Absorption of H and C01 
by phosphoric iron, Ni, and Co, . 
396A. 

Xilbimuza. Hideo. Elected member, 
330. 

llilblmura, Kojiro. Elected member, 
15. 

lrix, Poster C. Su Dean, R . S. ; au 
Schumachor, Earle E. 

lfoddack, Ida. Su Noddack, Walter . 
Su alao 1.'a.cke, Ida. 

Xoddack, Walter, and Ida Noddack. 
Muurium and rhenium, 386A . ; 
eka-mango.neso. ! .-Chemical part, 
385.'1 . ; rhenium and maaurium, 
385A. 

Norbury, A. L. Thcrmooloo t. properties 
of certain ruot&.llio solid eolns., 
481A. 
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1'orrJ1, lames F. Second oonsus (in 
U.S.A.) of gradua.to research students 
in chemistry. 755A. 

lforlbrupp, E. F. High-•pced H.-}' . 
inductive heating, 725A. 

1'odon, F. H. Mechanism of spa.lling, 
744A. 

Morton, l. T., a.nd B. E. Warren . 
Plastic deformation of metals, 421A. 

Ifotman, Arthur. Profits in Cu wire 
and brass industry, 749A.; profits 
in fabricating copper, 749.4. 

KoUincham, W. B. Normal arc ebar­
actcriatic curves : dependcnco on 
abs. temp. of anode, 625A. 

l'owac.k, Leo. Influence of sm&ll &ddi­
tions of Pb to Au, 466...J. 

lfucenl, R. L. Su Estill, H. W. 
N:rs, 1. }'ceding plates with current 

rectified by means of electrolytic 
cells, 634A. 

Obata, Hilr.oiehi. See Nagaoka, 
Han taro. 

Obata, lftichi. Relation between temp. 
and Hall effect in some alloys, 
480-4 . 

Oberhotfer, Paul. Bee Esser, Hans. 
Oberhofter, Paul. and L . E. Daweke. 

Improved differential dila.tomcter, 
691A. 

Obrubcheve.. A. See Hevesy, G. 
Obst, W. Action of cement on meta.Ii!, 

497A. 
O'Connor, W. l . Lcad- ita demand 

and future, 662A . 
Oddo, Giuseppe. "My periodic claaaifica· 

tion of elemcnta and elect . constitu­
tion of atoms and of valence, 443A. 

Od6en, Per Guataf. E lected member, 
JO. 

v. OeUingen, W. F. Automatic thermo­
regu lator depending on flow of 
warmed liquid, 590.A. 

Ogburn, 8. C., jun. Qua.I. eepn. of 
Pt meta.ls, 574A. . ; some new a.nalyt­
ioa.I reactions of Pt metals, 574A. 

Ogden, A. }{. Su Anderson, D. G. 
Ohr&. M:uakichi. Elcotrolyeis of 

mete.le of Ce fa.mily and prepn. of 
pyropboric alloy, 634.A . 

Oldenberg, Otto. Continuous spectrum 
of H, 537A. 

Ollard, E. A. Advances jn electro­
deposit.ion, 638A. ; Ni depositing 
eolns., 644A. ; Ni plating, 644.A . 

Onnes, Heike XammerUngh. Obituary 
notices, 745A.; £ee Tujjn, \ V. 

Onoda, Taduhi. Overvoltago. J.-

Op~:!r:t~~r,0;~ri~lta~:~:~~. theory 

0r:~~o;tinC;'y~~:t:::Pt~#A. 
Orlich, Ernst Book : "An1eitungen 

zum Arbciten im eJektrotechniM:hen 
Laborat-0rium," 764.A. 

Ormoot, B. Formation of cobalt 
mercurithiocy•mate in HN01 aoln. 
a.a qua.I. reaction for Hg, 670.A. 

01&1ra, AtomJ. Relation between 
lattice const. and density in Fe-C-Ni 
aUoya, 474.A.; relation between 
lattico conet. and density of Fe-Ni 
alloys, 474:..t. 

011enowr.. z. A. Bee Schilow, Eugen. 
O' Sullivan. luper B. Appn . of quin­

hydrone electrode to measurement of 
pH values in &<>lne. contg. Cu ione 
and other bivalent iona, 622.A..; 
behaviour of quinhydrono elt!otrodo 
in aolns. of neutraJ copper sulphate, 
623A. 

Otani, Bunt~. Silumin and ita 
atructure, 463A . 

Ott, C. :I'. B•e Pearce, J . N . 
Ott, H. New meta.I Rontgen ray tube, 

595A . 
OUerbacber, T. l. Su Hollingshead, 

T. E. 
OUo, Carl. Improvement of cobalt 

a.lumina.te test for Al, 668A, ; ae po. 
of Mg from alkali metals, 674A. 

Owen, E. A., and G. D. Preaton. 
Atomic structure of AgMg and 
AuZn, 631A. 

Pari1, B. 8 et. Coumot, J ean. 
Painton, Edgar T. Book : " The 

Working of Aluminium,' ' 76'..4. 
Palmaer. ltnut Wilhelm. E lected mem­

ber, 329. 
Palmer, Edsar. Another UMl for Zn, 

670A. 
Pan, Li Chi. Bee Fink, Colin 0 . 
Pannek, H. Bee Diepechlag, E . 
Paolont, C. Su Trca.dwell, W. D. 
Park, Bart. Bismutha.t.e method for 

Mn, 682A. 
Parker, Henry C., and Willard N . 

Greer. H-ion control of Ni-plating 
baths with <1ui.nhydrone electrode, 
644A. 

Parker, W. B. Corrt.Ap<mdt:netS o,. 
••The Penetration of Mild Steel by 
Brar.ing Solder and Other Metola, ' 
239. 



. 870 Name I ndex 

Parkimon, 1. L. Accurate o.d.justa.ble 
contact brca.ker, 599.4. 

Parks, Georce S. Su r.t&ier, Charles G. 
Parks, R. A. Theory &nd practice of 

meta.I spraying proce88, 504.A . 
Parnall, Walter Rudolph. Elected 

mem ber, 330. 
Par1001, A. L. Preeorvatfon of minerals, 

507A. 
Par1on1, (the Bon. Sir ) CbarlH A. 

E lected member of (',ouncil, 13 . 
Partington, 1. & .• and N, L. Anfilogoff . 

I mproved fonn of elect. vacuum 
furn o.cc, 690A . 

Puley, Arthur. Elected member, 320. 
Puley, Charles Rectnald. E lected 

morn her, 330. 
Patalong, H. S,,e Sa.uorwa.ld, F. 
Patob, J(. K. B. Heat-treatment im­

proves bronzes, 678A. 
Pauli, Wo. Su Fucbfil, Leopold. 
Pauli, Wo, a nd F. Pcrlak. General 

colloid ohewiatry. XXI.-St.ability 
and constitution of Brcdig'A Ag aols, 
407.4 . 

Paulinr, Linu1. Screening consts. of 
relativistic or magnetic Rontgen ray 
doublet, 549.4. 

Pavelka, F. Drop rea.ctions fo r det.eo­
tio n of Ti , Zr, and T h,671A. 

Pavlotf, lg. Aooumulation of &dmixtu~s 
by rcpeat.-0d mcltinga, 711A. 

Pawletta, Anton. Su Meyer, Julius. 
Payne, H. l. Saving in foundry 

handling with elect. i mlustrial truck, 
704..!. 

Payne, R. J, 111. Potcntii.lmoter im· 
provcmcnt, 598A . 

Pea.cock, B . B. H all effect in eve.po· 
rat<..-d films of Fe, Co, Ni, Pd, a.nd 
Pt, 378.!I . -

Pearce, l . G. Modulus of rupture in 
varioua eizca of test-bar, 602A. 

Pearce, l.1'., and C. N. Ott. Meobanism 
of catalytic dccompn. of est.en by 
Ni, 398A. 

Pechal, Frank. Elected member, 15. 
P6cheux, B. Working and charactcr­

ietioa of tungsten aro lamp, 668A. 
PeUerie, R. F.lnautl-. See Esnault­

Peltc rio, R. 
Pendergut, W. L. See Geller, R . 11~. 
Perard, Albert. Study of monochromatic 

radiation& of Cd in Michelson and 
Ba.my lamps from standpoint of thei r 
appns. to metrology, 635A . 

PerJd111, B . F. Corrosion in oil re­
finery, 496A. 

Perlak,F. See Pauli, W. 

Perlits. B&rold. Apparent relation be­
tween r&te of change of elect . 
resistance at fusion and crystal 
lattice of mctn.Jlio elements, 427A. 

Perot, Euctne. See Coumot, J . 
Perrin, Jlllich&el Willcoz. Su Humby, 

Spencer Robert. 
Penon, Fred. G. Su Durrell , L . W. 
Pe1ob&rd, Jlhrcel. Magnetization of 

ferro-nickels (para.magnetic proper­
ti es), 473A.; m&gnctiza.tion of ierro­
nickcls (thcrmomagnetio properties}, 
473A.; magnetization of fcrro­
nickels (saturation a.nd atomic mo­
ments). 473.4 .. 

Peter, A. Normalized parts from 
pre11scd bra88 for German Sta.tcRlya., 
700A. 

PMert, K. F. Stt Fairchild, C. 0 . 
Petersen, Alfred. Elected member, 16; 

modern rcsee.roh in sphere of non­
ferrouB meta.ls, especially of light 
metals, 649A. 

Petenon, A. A. See J ordan, Louis. 

Pe~~!!e~i a~0d :r~~~t0::~~:.~~~ 
Petteruoo.. H. Detection of products 

of atomic d_iaintegra.tion in tranemu­
ta.tion o( clement.JJ, 667 A . 

Petty, D. X. Converting exieting 
rolling mills from et.cam-engine to 
elect . motor drive, 701A. 

Peyrot, ll&urice. Ma.nu(. of elect. wires, 
G99A. 

Pfeifter, W. B . See Westman, A. E . ll.. 
Pfe1torl, Gerhard. Dotn. of opt. const.8. 

o( metals in vieiblo 11.nd ultra-violet 
pa.rt of spectrum, 429A.-

Pfundt, O. See Ja.nder, 0 . 
Phelps, L. H. Su J ord&n, Louie. 
Phelp1, S. )(. Shrinkage of diupore 

cl&ys.- 1., 739A. 
PhJlipp, 0 1oar I1uc. .E.Jcotcd member, 

16. 
Philippi, Heinrich. Elected member, 17. 
Phillipi, Alber~ l. Oorrupondtnu on 

" The .Mechanism o( Inverse Segre­
gation in Alloys," 283; 1u Mathew· 
son , C. H . ; att Price, W. B. 

PbJllip1, S. B. Properties o( Duralu­
min, 449A. 

Phillipi, W. Temp. compensation of 
p recieion dynamometor instruments, 
699A. 

Phillipi, W. lf. Cr plating and auto­
mobiles, 642A . 

Philpot. A. l . Radiation pyrameters, 
618.4 . 

Phu1m~n. G6da. See Wc.slgrcn, Arne. 
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Picazo. Gabriel. Elected member, 15. 
Piccardo, Georrto. Set RoUa, Luigi. 
PfobJer, A. Benedetti-. See Benedetti-

Pichler. 
Pierce, B . C. Cd plating, 64 lA. 
Pierce, W. M:. Good Zn roofing methods, 

670A . 
Pike, Edwin Frederic. Su :Miiller, 

J ohn Hughes. 
Pilling, Borman B., and George P. 

Ha.Uiwell . Effect of Pb a.nd Sn with 
0 on conducti vity and duotHity of 
Cu, 380A. 

Pinell:, B. Su HackspiU, L. 
Pinkerton, Andrew. Di&cu1aicm on 

'• Penetration of IlraH by Tin and 
Solder," and •' The Attack of Molten 
Metals on Certain Non-Ferrous Metals 
and Allo)'B," 228. 

Pinkua, Oeor1. Contradiction of Alfred 
Stock's statementa on danger of Hg 
vapoura.nd n.ma.lga.ma, 753A . ; danger 
of Hg vapour, 752A. 

Piroo, G. Prcpn. of foundry sand, 
708A . 

Pitzer, L. E. Na,01 fusions in Ni 
cruciblce, 562A. 

Piutti, Arnaldo, and Enrico Boggio­
Lcra. Transmutation of Hg into 
Au, 439A. 

Phrowant1, Eugen. Elected member, 
16. 

;::::~t~·L s .0Pt0:~d":t~~~· :~0~ 
in 0 -type stars, 536A. 

PockelJ, Agn•. Mo&Burcment of eur­
face tension with balance, 692A. 

Pogorzelaka, ladwira. ltakowJc1-. See 
Ra.kowicz-Pogorzelska., Jadwiga.. 

Pohlalld, Erich. Su Stock, Allred. 
Poirot. 0 . Detootion of Cu, 569A. 
Pokorn1, Ern1t. Book : " Molybdan," 

704A., {review) 779.d. 
P6t•nyi, II. Extensometer fo r thread& 

a.nd wires, 609A.; aee v. Bogandy, 
St. ; au Ha.ache, R . L. ; au Ma.sing, 
Georg. 

Pollak, 1. Su Feigl, F. ; aee Strcbinger, 
R. 

Polvani, G. Eventual retardation of 
Hall effect in magnetic fie ld, 430A. ; 
new experiment on the Hall effcot, 
430A. 

Pomero1, Willi&m C. Quantum 
analysis of ba.nd spectrum of AlO 
(M200-~4650), 534A. 

Pomp, A. Fixing tho price of a job 
a.nd c&lculating for prime cost& in 
cold-rolling mills, 701A. 

Pool, 0. E. Corrupomlenu o?J '' The 
Penetration of Mild Steel by Brazing 
Solder and Other Metals,' ' 237. 

Pool, H. O. Su Taylor, W. W. 
Poole, W. H. Examination of metals, 

704A . 
Popeoco, 1.-0. Capillary and phot.o­

elect. properties of Hg, 392A. 
Popofl', A. Specifioa.tions for manuf. 

of refractory materials, 734A. 
Popplelon, o. 0 . Elect.ed Audit.or, 

17. 
Porievln, Alberl ll. Su Guillet, LOOn. 
Porterln. Alberl ll., and P. Cheven&rd. 

Principles and chief appn1. of 
dilatometric &na.lysis of materiab, 
485A . 

Porterin, Alberl ll., and R. de Fleury. 
tntra-light alloy• and their utiJiz.a. 
tion on aircraft, 663.d. 

POlefptJ, V. Resonanoe abaorption in 
region of X-rays, 626A. 

Potte, E. P. Enamelling industry in 
the South, 507 A. 

Poth, E. l. Su R ollefson, G. K. 
Potter, H. H. Proportionality of mau 

and wt., 532A.; .ree Sucbmith, W. 
Powell, l. H. F1owmeter, 693A.. 
Pownall, 1. P. Book : •' Organized 

Publication," 764.d . 

rrb;d"b.:'.::1':b.. s.~;n~P:p~r1~; 
pure yttrium oxide, 575.A.. 

PrandU, Wilhelm, arid Albert Grimm. 
Search for c}ement 61.- ll., 416..4 . 

Pratt. Ro1don 8. Su Webster, Wm. 
Reuben. 

Pr•aler, E. E. Porosity and 1p. gr. 
of refractory ma.teriala, 736..4.; •u 
Geller, R. F. 

Pr•ton, P. W. Spalling of bricks, 
744A. 

Pr•ton, G. D. Su Owen, E. A. 
Price, W. B., and A. J . Phillipe. Exu­

da.tions on brass and bronze, 4MA. 
Prichard, Chari• •-· Su Hinehel­

wood, Cyril Norman. 
Prichard, Oh&rlM Rou, and Cyril 

Norman Hinshelwood. Interaction 
of Band CO, on surface of Pt, 400.A. . 

Prideaux, E. B. R. Su Taylor, W. W. 
Pr!01U17, P. W. lnduatrial appn. of 

x.rays, 613.d. 
Primr01e, B . 8. Gun-metal castings, 

678A. 
PrimroH, l. M. Conveyanoe of 

ma.teri&l in foundry, 706..4. . 
Prince, D. C. Mercury aro rectifiera, 

664A. 
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Prl.npbeim, Peter. See Gaviola, E. 
Print, l . A. DHTNction of X-rays by 

Hg, 523A. 
Prochaska, George L. Elected member, 

16. 
Proator, Charles B. Can ghu;!J moulds 

be coated with Cr ?, 643A . 
Pr1ad, llata. Su Dhatnagar, S. S. 
Puig, Ignacio. Phys. discontinuity of 

tna.tter, 532A. 
Pullin, V. E., and \V, J. Wi.lltshire. 

Book: " X-Rays PMlt and llrcHcnt," 
764.A . 

Pullifer, B . B. l\_1icroetructuro of Cu, 
613A. 

Purd7, C. B. Electro-eherardi:ting largo 
parts, 603A. 

PoUe, - van der. Progress in 
metallurgy of non-ferrous metals in 
1924, 745A. 

Quadtat, Otokar. Elected member, 
330. 

Quarder, B. llolarization by impact 
illuminl\tion.- 1., 540A. 

Quick, G. W. Lab. tests on non. 
ferrous screen wire cloth, 612A. 

Rabald, Erich. Influence of proportion 
of gelatin in electrolyte on still- and 
deposition-potential of Zn in ZnSO, 
soln., 645A. 

Raby, It. Zn metallurgy in Tonkin, 
China, 75!A. 

Ractwib, Erich, and Erich K. 0 . 
Schmidt. Appn. of oxidizing salt 
test of Mylius to various light metal 
alloys , 488.'I. 

Radenwitz, F. G. Dange r of Hg vapour, 
752A. 

Rainer, L. Sterner•. Bu Sterner· 
Rainer, L. 

Rakowicz·Pogorzellka, ladwiga. Reso­
nance Jines of 'l'e vapour, 545A. 

Raku1iu, M. A. Su Zelinski, N. D. 
Ralston, Oliver C. 25 yea.re1' progress 

in e lectrolytic Zn, 635A. 
Ramb, E. See 1'"cussner, 0 . 
Randles, W. Brough. See Hind, H. 

Lloyd . 
Rankin, lamu 8. Elo.stio range of 

friction, 601A. 
Raper, Alan Riohard1on. E lootod 

student member, 16. 
Raquet, D. Sensitivity of certain 

reagents for Sr and Ca, 671A. 

v. Ruchenky, JI. 'T'hoory of beats of 
fuaion, 432A.; theory of thermionic 
effect, 429.4 . 

Ra11ow, B. Friedrich \V6hler. 745A. 
Ras1ow, E. See Czochralski, J. 
Rathke, H. Su Saucnvald, F. 
Rauch, August. Quant. estn. of K by 

elcctromctric titration, 584.A.; 6ee 
Zintl, .B. 

Rawdon, Henry 8. Protection of Fe 
by Cd, 505A.; report of Sub-Cttco. 
V. of Cttec. E-4 of A.S.T.M. on 
micro·hn.rdnees, 604A. ; report of 
Suh-Ctt.oo. VII. ol Cttec. A-5 ol 
A.S.T.M. on accelerated t.eet.a,493A.; 
see Blum, W. 

Ray, Satyendra. Ag dcpoait in fringes 
on parallel glass plates, 615A . ; 
transformatjon of line epeotrum into 
continuous spectrum by passage 
through absorbing soln. of certain 
crit. density, 553A. 

Rayleigh, Lord. Continuous apectrum 
of Hg, 539A . 

Read, Charles LUUe. E lected member, 
!fi. 

Read, H. S. .Effect of temp. on X-ray 
absorption, 552A. 

Rebbeclr:, Leopold Edward. Elected 
member, 330. 

Redlich, O. St.a Abel, E. 
Rees , W. 1. See Hugill. W. 
Reeve, L. See Cunliffe, P. W. 
Reeves, Bernard George. Elootcd 

member, 329. 
Regener, Erich. Sub-electron, 527 A. 
Reihlen, H. Danger of Hg vapour, 

702A . 
Reiner, St Compn,rativo corrosion 

t e1:1t& with spray-galvanized and 
fire.galvanized iron plates, 502A. 

Reininger, H. Improvement of Jight 
metal cast alloys with aid of de­
o.xidizing additions to molten alloy, 
446A . 

Reioo10, E. A. St.d Skowronski, S. 
Reis, A. Quant. spectra.I analysis, 

560A. 
Rei11, Max. Exist.enoc of sub-electrons, 

528.4 .; velocity of fall of solid 
spherol!I of radii down to l x l<r' 
cm. and their elect. charges, 627A. 

Reissau1, Georg Gunther. Dotn. of 
Zn by clcctrometric titration, 688A. ; 

~0~th~de~~~~e~~ - ~~tti !io~~ ;;f~~ 
Reitmell ter, W. Pttvention of poros ity 

and improvement in phys. pro1>0rties 
oi gun-motal, 7 l 3A. 
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Reklbinskil, V. lridoemine and prepn. 
of metals of Pt group from i~. 402A. 

Remy, Heinrich. Chemistry of Ru, 
570A. ; comparative teata on a.ctivity 
of contact eubatancee.-IV., 439A. 

Reyenoo, L. B.1 0 . E . Harder, and 
l... E. Swearingen. Nature of metal 
films reduced on eurla.coe of silica 
gel, 437A. 

Rhtlnboldl,--. IOOyoar&-AJ, 647A. 
Rhodes, P. N. See &ame, J . W. 
Ribaud, G. F.Jcct. H .-F. induction 

furna.cce for very high temps., 726A. 
Ribbeck, Pritz. Dependence of elect. 

resistance of nickel etcele upon 
composition, tem p., and hea.t-treat­
ment, 474.4, 475A. 

Ricard, G. Manuf. of filaments of 

Ri~~&n~~':n~~a(b:~;!:~A~ondensing 
pans.] Sweetened condensed milk. 
Vl.-Tal.lowinDt&,657A. 

Richard, Eug6ne. Colorimetric detn. 
of H-ion conon . of solos., 623A. 

Richards, C. E. Detn. of Pb, 681A. 
Ricbard1, Evan Simi. Elected member, 

330. 
Richards, Theodore W., and Lawrence 

P. Ha.II. Atomio wt . of uranium 
lead , 390A. 

RicbardJ, Theodore W., Harold S. 
King , Rnd Lawrence P . Hall . . At­
tempts to !ractiona.to mixed isotopes 
of Pb, and a.tomio wt. of Pb, 390A. 

Ricbard1on, D., and E. W. Birch. 
Welding facts and figurca.-I .-Vm., 
686.4. 

Richard1on, E. O. Hot wire anemo­
meters, GMA. 

Richard1on, B . B. See Dix, E. II., jun. 
Richter, 0. F. Spinning electron in 

hydrogen-like spectra, 528.A. 
Richter, He.rmann. Autogenoua weld­

ing o( Cu used in construct.ion of 
appara tus a.nd of tubes, 683-4. 

Ride&!, Eric K., and Hugh S. Taylor. 
~ok : " Catalyaia in Theory and 
l:>ractioo," 765A . 

Ridsdale, C. H. Applying ecience in 
foundry, 703A. 

Rieni.oker, O. Bet Zintl, E. 
Ries, H. Present status of lab. investi ­

gation Qf sands, 708A.; use of 
standa.rd tests of moulding sands, 
709A . 

Riesenfeld, E. H., and W. Haase. 
Prepn. of Au.free Hg, 39211. 

Rile7, Harry LiJter, and Herbert 
Brereton Baker. Dotn. of atomic 

wt. of Ag by diroot ratio of Ag to 
0 in silver oxide, 407A. 

Rimbach, Richard. Reeearoh in metal­
Jurgical litcrature, 747A . 

Biune, P. Fine structure and X.ra.y 
methods with regard to opt. anomalies 
of crystals, 5 l 9A. 

RJp&n, R. Now method for detn. and 
for scpn. of Cd, 618A. ; new mioro­
ohem. method for aepn. of Zn and 
Cu, 575A. 

::~:i~~·i!;ob~l~= ~~!:~.6~~~ig. 
Roberdl, W. II, Resistance of Cu 

wires at very high freq uencie1, 383A. 
Roberti, P. L. Aro wefding aided by 

hydrogen, 690A.; eleotrodeefficienoy, 
691A. 

Roberti, B. W. Modification of deaign 
of Shearer X·ray tube, 695..4. 

Roberts, William lohn Stuart. Elect.ed 
student member, 16. 

Robert1on. Andrew. Need for te1ting 
materials, 601A . 

Robert.on, lohn K. Merton'• method 
of measuring half-width of spectral 
source, 656A. 

Robin1on, Almon. Pb storage battery 
in 1902, 634A . 

Robin1on, H. R., and A. M. C888ie. 

~~~:2' b;de~~:z :~~h~:e:~i 
abeorption of homogeneous X-rays, 
525A. 

Robin1on, P. B. Uso of silica re­
fractoric1, 741A . 

Robi111on, Perc1 Lacock. Su BriBcoe, 
Henry Vincent Aird . 

Rob1on, St1nle1. Elected mem her, 
330. 

Bodebu1h, W. B. Compact arrange­
ment of periodic table, 444A. ; .su 
Kunz, Jacob. 

Rodt, V., and E. Kindscber. Sepn. of 
small quantities of Ca from largo 
am ta. of Mg, 673..J. 

Roe, A. C., and D. H. Braymer . Cu 
wire that is used in motor repair 
work, 656A. 

Roren, A1J1tin r . Addition and eub­
tra.otion rule in geometrical oryatal. 
Jography, 520A . ; math. 1tudy of 
crystal symmetry, 619.d.. 

Rorer•, Charle1 F. Su DurreU, L. W. 
Roger1, R. A. M series X-ray absorp­

tion spectra of Os, Ir, and Pt, 542A. 
Bohmann. Hermann. P&M&ge of 

electricity between Pt electrodee in 
vacuo, 399A. 
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Rohn, W. Acid-resisting alloys with 
Ni base , 498.4.; metals o.nd a.Boys 
for thermocouples for high-tem p. 
mca.surement, 616.4. ; ema.11 elect. 
smelting furnace for white metal, 
Al, Mg, a.nd their alloys, 722A. 

R6hrig, JI. Brincll ha.rdnesa of Lautal 
between 20° and 51..:0° C., 450A. 

Roll. Prans. Heat transference of 
moulding sands, 700A . 

Rolla, Luigi. E lected member, 329. 
Rolla, Luigi, and .Lorenzo Fcrn&ndee. 

Element of at. nfl. 61, 417A . 
Rolla, Luigi, and Giorgio Piccardi. 

Chem. properties and ionization 
potentials, 437 A. 

RoJJeflon, G. K., and E. J . Poth. New 
method for study of soft X-ra.ye, 
62 ·~A . 

Romanotr, V. I. Prodn. of high vacuum 
by means of Langmuir'e pumps a.nd 
its appn . to distilJa.tion of Hg, 593A. 

Romig, Orlando E. Propn. of metallic 
single cryst a.ls and twinning in Zn 
and Zn single crystals, 417A. 

Ronceray, E. E lected mem her, 17 ; 
pattern plat.c.s, 705A . 

Rondelli, Tito. Removal of Sn from 
tin-ple.tcd scrap, 667A . 

Ros, JI., n.nd A. Eichinger. Tests to 
clC'ar up question of danger of 
rupture, 609A. 

Rose, B. Book: " Du Hafnium," 
76511 ., (rem'.ew) 772A. 

RosecraDJ, C. Z. See Bradley. :M. J. 
Rosemberg, P. Su Gra.njon, R. 
Rosenberg. J'acob Ellis, and Gebhard 

Stegeman. Adsorption of ions by 
meta.Ilic Hg, 394.A. 

Rosenhain, W. Adva.nccs in prodn. 
of pure metals, 417A . ; dife uasicm on 
" Electric Furnaces in Non.Ferrous 
Motn.llurgy," 309; discussion on 
" Investigation of the Effects of 
Impurities on Copper," 164, 179; 
elected Vice-President, 13 ; wrought 
light alloys, 446A . 

Roseoha.io, W., and A. J. Murphy. 
Metn.llogra.phy of solid }Jg and 
amalgamtt, 613A. 

Rosin, J'osepb. See Collins, \V. D . 
Ro11, C. Boward. Upgrading of 

foundry apprentices, 716A . 
Ross, Evan I. Foundry planning for 

economical prodn., 703A. 
Ro11, P. A. X-rays scattered by Mo, 

396.4 . 
Rouelaod, 8. Absorption of radiation 

within star, 551A. 

Rostosky, L. Process of joining Al 
with Al and other meta.la, 68 1A.; 
welding a.nd soldering of Al, 680A . 

Rostosll:y, L.1 and E. Liider. Al solders, 
680A. 

Roth , W. A. Krupp steel V2A as 
Pt substitute in lab .• 589A. 

Rother, Franz. Emission of electrons 
from cold metals, 442A . 

Rother, Willard B . Elected member, 
15 . 

Rothert, C., and G. Dern. " Germa.n 
silver" a lloys, 465A. 

Rouse, Edwin W., and Paul K . Aubel. 
Analyses of Cu-refining cell voltages , 
637.4 . 

Rou11eau, Ed. Estn . of smAll quantities 
of Al in ferro-chrome, 577 A: ; separa­
tion of Ni and Fe from Cr by electro· 
lysis, 574A. 

Rowe, Francis W. Appu. of metallo­
graphy in bronze founding, 513.4. ; 
modem problems and developments 
in engineering bronw founding, 7 l 3A. 

Rowe, B. Vapour pressul"('B of alkali 
meta.ls, 416A. 

Rowell, Sydney William. See RueselI, 
Alexand('r Smith. 

Roy, 8. C. Total photo-elect. emission 
of electrons from metals as function 
of temp. of exciting radia.tien, 428A. 

Roiansky, D. Ferro-magnetism of Ni 
and quantum state of its atoms, 
396A. 

Rubies, 8. Pifta de. New lines, between 
wave-lengths 3500 I.A. and 3100 I.A. 
in arc apcctrum of Eu under normal 
pn's&ure, 537 A. 

Rubio, E. Existence of native Pt in 
severs.I quartz veins at Ca.ho du 
Gata, 398.4. 

Rudelotr, JI. Hole shearing tests with 
cast iron, 610.t.! . 

Ruer, RudoU, and Kurt Bode. Copper 
oxide and at. wt. of Cu, 380A. ; 
ma.gnctfo tro.m~forma.tion of ferro· 

Ru~~g~~~~ :~ta~s~!~9'fiirsch . To/>. 
chemical influence, an exam·ple of 
scpn. of "Mn and Zn with Na,;S, 574.4 . 

Rutr, Otto, and :Martin K onachak. 
Work in high-temp. ranges, 433..4. 

Ruf!, Otto, and Erich Thomas. De· 

~;~c~: ~! ~~1r~~ &T~~~~~ For:~~t;. 
Cb and Ta, 583A. 

Rutr, Otto. and Ernst Vidic. Ruthenium 
pent.a.fluoride and a method for sep.n 
of }lt and Ru, 575.4. 
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Ruotolo, D. Wt. of brass stock for 
screw machine part&, 662A. 

R.upe, H., and Alfone Heokendom. 
Catalytic hydrogenation of cyanogen 
compd8., 398.4. 

Bupp, E. 'J'ime of illumination of 
at.ome, resonance in alks.lis and in 
magnetic field , 443A. 

Rupp, E., W. Wegner, and P. Maihs. 
Tit.ration of Hg with K CN and K . 
J ellinok's " titration" of weak dis. 
sooiatcd salts, 1582A. 

Ruuell, Alezander Smith. and Sydney 
William Rowell. Positions of \ V 
a.nd Mo in normal potential eeric-s, 
632A. 

Ku11ell, Alexander Smith, Derek Curt.is 
Evans, and Sydney William R owell. 
Order of removal of Mn, Or, Fe, Co, 
and Ni f rom amalgams, 632A. 

RuaseU. Robert Price. Eloctcd member, 
329. 

Russell, S. H. Impressions of American 
foundries, 703A. 

Rybir, St. Modulus of torsion and 
tensile strength of single- and multi­
crystal wires , 418.4. 

R}'lcbknritlch, E., and F. Merck. 
Dotn. of m. p. of grapbitio carbon, 
742A . 

SabaUer, Paul. Direct hydrogenation 
method by metallic catalysts , 430.4 . 

Sach1, G. Ageing of Al aUoys, 446.4. ; 
development of research on metals 
after world-war, 745A. ; di6ctUJJion 
on. 11 Notes on the Manuf&cture and 
Properties of Hairapringa," 119 ; 

~~~~~. Jr~~~m~ee ~:~~p. i:~~ 
&ee Schiebold, E . 

Sadtler, C. B., and J . L. Gregg. Defor­
mation ol Al alloy by const. loa.d, 
445.!I . 

Saha. Mesh Mad. Ioniza.tion in stellar 
atmospheres and steric factor, MSA. 

Saha, llegh Mad, N. K. Sur, and K. 
Mazumdar. Experimental proof of 
thermal ionization of elements, 437A. 

St. Zohn, Ancel. X-ray studies of coal 
and coke, 731A. 

St. lohn, H. M. Temp. control in 
'brass fou ndry, 615A. 

Saint Paul de Sincay, Balton. Elected 
member, 330. 

Samuel, - . Action of aolns. on Al 
and its a lloys and on some rust­
protcoting agents, 4-88A. 

Samuel, Rudolf. Bee Le88heim, Ban1. 
Sand, Henry l . 8., and William V. 

Lloyd. Arrangement for a.c. electro-
1)'11is, 622" . 

Sander, W. Con1truota.l, 445A. 
Sander, W. (wilb K . L. MeiNner). 

Influence of oompd. MgZn on 
ageing capacity of afuminium alloys, 
452A. 

iandera, K. Influence of colloidal 
solns. upon electro -capillarity of Hg, 
626.!I. 

Sandeuon, R. W. W. See Bruyne, 
N. A.de. 

Sandlund, Sten. Addn. of chromium 
oxide t o silica Qricke, 741.A . 

Bandved, Karl. Potentiometric titra. 
tion of Sn with KBr01, 687 A. 

Sanford, Ra1mond L. Magnetic reluc­
tivity relationship, 766.A . 

Sansenbacber, Richard. :Meaeurement 
of elect. charge carri ed' by vaporized 
mist particle&, 627 A. 

8a1aki, Kuuo. Su Uchida, Shun-ichi. 
Sauerwald, P. Density meMuremente 

at high temps. VIl.-Deneitiee of 
liquid alloys Pd-Cd, Cd-Sn, Zn-Sn, 
and of liquid Cd, 467A . 

Sauerwald, P •• and G. Drath. Su.rfaco 
tension of molten metals and alJoya. 
1.-Max. bubble-prcMure teet and 
eurfe.ce tension of Hg and Bi, 
392A. 

Sauerwald, F., H. Pata.long, and H . 
Rathke. Effect of cold-working on 
rato of eve.por&tion , with note on 
melting &nd transition pointe of 
cold-worked metala, 422.A . 

Sauerwald, P., and K. TOpler. Internal 
friction of molten metals and alloys. 
H .-Further information on methods 

~: m;i~:na~:;~ ~~~n~llo~ f~:~c:: 
455A . 

Sauri, A. l. Reeovery of Sn from 
tinned iron scrap, 637A. 

Sawamura, Biro1bJ. E lected member, 
330. 

Sawyer, Ralph A., and Norman C. 
Beese. New term.a in spectra of 
Zn and Hg, 647A. 

Sa1le1, Bertram l. Elected member, 
15. 

Sane, M. I'. New type of mirror 
oxtensometer, 609A. 

Sborgi, U. Electronic theory of anodic 
behtwiour of metal&, especially those 
exhibiting p&88ivity phenomena.­
I.-II., 4'1A. 
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Scarlh. G. W. Su Lloyd, F. E. 
Schack, A. Oas radiation from phys. 

and tccb. standpoint, 610A. 
Schalk.au. ArturF. W. E lcct.ed member, 

330. 
Schalnikotr, A. Bee Scmenoff, N. 
Scbaphont, W. F. Sucec88ful expansion 

joint, 676A . 
Scbarawaky, P . Su Naslcdow, D. 
Scharrer, K. See Ktirschncr, K . 
Soheel, Karl . Thermal oxpa.n15ion of 

some 1mh8tances.-I., 43311. 
Scheel, Karl. and F riedr. Bla.nkenstcin. 

Sp. gr. of Hg, 392A. 
Scbetrer, P. E. C. Su.Meyer, G . 
Scboock, J'riodrlcb lhdoll. E lected 

member, 330. 
Schermerhorn, T. R. See Hoyt, 

Samuel L. 
Scheuer, E. Scleron and Aeron, 454A. ; 

world 's prodn. of Al since its dis­
covery, 749Jf. 

Schiebold, Albin Erntt. Elected member, 
330. 

Scbiebold, E. Set Seidl, E. 
Scbiebold, E., and O. Sa.ohs. Graphic 

d titn . of le.ttice orientation of crystals 
by means o f Laue proce88. Regular 
growt h of Al crystals during re­
cryetn., 521A. 

Schilow, Eagen. Ra.pid method for 
calibro.tion of micro-burettcs, 689A. 

Sohilow, Eugen, a.nd Z. A. Osscnowa.. 
Micro-titr&tion mC\thods, 676A. 

Schimke, AU001. Su 1\llilter, Robert. 
Schischld n, V. Character of discha.rge 

in a.node effect, 624A. 
Schleede, Arthur. See Tiede, Erich. 
Scbleicher, A. Change of properties of 

tin-bronze by pressing a.nd fo rging, 
461A. 

Schleicher, A., a.nd L . Toussaint . 
Estn. a.nd sepn . of As, Sb, a.nd Sn 
by elect rolysis, 577A.; V2A steel 
in electro.a.na.lytioa.l pptns. , 561A. 

Sohleioher, A .. with L . 'l'ou~aint and 
P. H. Troquay. Detn. of Sb by 
electrolysis in HCl soln., 677A. 

Sohluttig, Willi . . Titrat ing Sn with 
ferric chloride, using indigocarminc, 
587.4 . 

Schmid, E. Tenacity of single crystals 
as affected by pla.stio deformation, 
418A. 

Schmid, E., a.nd G. W&.sserma.nu . 
Recrystallization of Cu wire, 521A.; 
ROntgenographic experiments on the 
Dura!umin problem, 52 1A. ; texture 
of ba.rd ·drawn wires, 617A . 

Schmidt, A. Danger of Hg vapour, 
752A . 

Schmidt, Erich K. O. See Ra.ckwitz, 
E rich. 

Schmidt, Hermann. Gas pyrometer, 
619A.; procc88 for meaauring gaa 

~n~J:;jn6~~ies~1:ioJ~~l pyrometry 

Schmidt, Hermann, and Emeet Furth· 
mann . Influence of lens absorption 
when mco.suring with total radiation 
pyrometers, OlUA . 

Schmidt, Hermann, &nd ' Vilhelm 
J ... iesegang. Curve dis.gr. for visible 
spectrum of Wien's dispersion equa­
tion, 619.4. 

Scbmidt, Karl. Elected member, 16; 
ue Moser, Ludwig. 

Schmierer, 1. M. J.::Sti mation o { internal 
resistance in dry batteries, 634A. 

Schmitt., Karl Otto. Precision vol. 
analysiB. L-Deecription and ac­
curacy of methods, 558A. 

Schmit:l, Conrad. Comparat ive tests 
of power required and rolling output 
on ingots, 700A. 

Schneider, Wm. O. An alloy often 
redisoovered, 662A. ; bra.Pa and 
copper pipe for water services and 
plumbing, 602A. 

Schoeller, W. R. D etn. e;f Cd in 
spcltcr and alloys, 578A. 

Schoeller, W. R., and C. Jahn . AnaJyt . 
chem. of Ta, Nb, and their mineral 
a.asocia.ietJ. VI.- Pptn . of earth a.cids 
by Na compels., 566A. 

Sch6nlnger, Wilhelm. Set. Moser, 
J.udwig. 

Scbonland, B. F. 1. Scattering of 
cathode rays, 442..4 . 

Soboop, M. U. New metallizing process, 
504A. 

Schrenk, Helmuth H . Su K emmerer, 
Ceo. 

Schrenk, W. T., and B. L. Browning. 
])etn . of So and Te by means of 
KMnO,, 584A . ; elcctrometric detn. 
of •re in presence of ferric iron, 
Se, and Cu, 586A. 

Bchr6ber. K . Stock·. See Stock-
SchrObcr, K. 

Sobr6dinger, E. Undulatory theory of 
mechanics of atoms and molecules, 
530A. 

Schueler, 1. L. Coating wiro with Zn, 
645..t. 

Schulte. P. Procoas of combustion in 
firing of pulverized coal, 732.A. 
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8obuUhe11, Martin C. de. Elected 
member, 329. 

8cbul1, - -. Testa with Al in BC&· 

water, 487A. 
Schul.a. Bruno. R efractory bricks, 744A. 
Sobuls. E. B. li'ireproof ma.teri&Jrs for 

iron and metal manufg. industry, 
737A.; investigation and tcating of 
fireproof building material for metal· 
lurgical indu.B~l) in Gerwany, 737..4..; 
11u, Ki.ndler, Hermann. 

Schulz, E. H., and W. J enge. Chemical 
rosiitting a.Uoya and their properties, 
498A . 

Schulze. A. Book: ''Die Thennische 
Ausdcbnung," 761..4.. 

SchulH, Alfred. Behaviour of Cd 
amalgams in relation t t) Weston 
normal element, 633..4. : rela.tion 
between thermal and elect. ·con­
ductivities in alloys, 480A.; thermal 
conductivity and conductivity-rela­
tion of aUoys in relation to their 
constitution, 480A. 

Scbulse, A. Gt1nther-. Stt. Giinther­
Scbulze, A . 

Sohulse, E. See Wenzel, M. 
Scbomacber, Earle E., a.nd Foster C. 

Nix. Solidus line in Pb-Sb BY11t.em, 
467A. 

Soburmann, E., and W. B<Sbm. Detn. of 
Ca., Na, and Li in new Pb slloY11. 578A. 

Schl1ts, Wilhelm. Optica.l evidence for 
orientation of a.tome in ma.gnet io 
field, 530A.; pheno1nena. accom· 
pa.nying Zeeman effect observed in 
weak wa.gnotio fielda and their 
variation due t.o preacnco of foreign 
gases, 552A. 

l chwarb, H. A. Permanent mould 
process, 71 5.4.. 

Schwartz, L. Medioo-hygenic observa· 
tions on prevention of induat. 
diseaaea, cspeoially lead poiaoning, 
7G2A . 

v. Schwartz, M. Strength of pure Al 
at high temps., 372A.; tech. hard­
ness measurement, 604.A . ; tensile 
strength of pure Al a.t elevated 
t.cmps ., 372A. 

Scott, Arthur P. Relationship between 
atomic no. and properties of ions 
in oryata.l lattice. Ill.-Metallio 
at.&te, 53JA. 

Scutt, Walter. Ge in a. British mineral, 
749A . 

Searle, Allred B. Selection of refractory 
materials usod in induetrial cbemiatry, 
736A. 

Searle, V. L. B . Oscillographic study of 
anodic polarization, 626A. . . 

Sean, 610. W. Crit . etudies on fusion 
of rare metal ores. II.-Sepn. of 
Ta. and Cb, 675..4.. 

Sederbolm, Per. See Benedick•, Ca.rl . 
Beede, 1. A. E lect. melting fuma.oea, 

721.4. 
Serorblom, Wilhelm. Book ' " Proper· 

ties o f Inorganic Subetancee," 766A. . 
Sesuin. ( lltle.) Lau.re. Su Fra.n~ois, 

Maurice. 
Seidl, Erloh. li:lected momber, 17. 
Seid~ Erich, •nd E. Sohiebold. Be. 

haviour of induatri&l Cu ; illu1tra.ted 
by cold.treatment, 382A. 

Seigle, 1. Effect of combined tension 
(or compression} a.nd tonion on ban, 
601A. 

Sel6nyi, P. Detection of Th in incan­
desoent filament.a, 671A. 

Semenof!,. X., and A. Scbalnikoff. 
Invcstiga.tion of chem. reactions in 
solid phase, 436A. 

Seo, 1'1khitrujan. Su v. Laue, M. 
Stn, If. B. Elect.. field near surface 

of a.tome of certain elemente ae 
deduced from doublet aeparationa of 
their spectre., 527 A. 

Seu.the, Adoll. Titration of Sn in white 
metal with KBr, 686..4. 

Sul, Tb. . Effeot of &boorbed g .. film 
on elect. resiet&nce . of wire, 
427A . 

Se:vmour, Bartland. Corrosion in 
pumps, 498A. 

Shaw, Ben, a.nd Ja.me• Edga.r. Loam 
moulding, 706A. 

Shaw, L. I . See Deusen, H. N. va.n. 
Shaw, B. 1. Present state of foundry 

industry, 703A. · 
Sbcbukarn, 8. Periodic cl.&88ification 

of elements from .point of view of 
study oJ isotopes, 443.A. 

Sheerer, Leonard l'rancil. Effect of 
a.tm. conditions on load test for re­
fraotories , 735A . 

Sheldon, Ellsworth. Ma..intenance of 
motive power on New Engla.nd Rys. , 
676A. 

Shemtscbushn.y, 8. r. Phys. and chem. 
investigation of native .Au, 386.A. i 
structure of native Pt., 398A. . 

&hemtlohmhof, 8. F., a.nd V. Nemilov. 
Sp. resista.nce a.nd temp. coeffs. of 
a.lloy11 of :Ma.nga.nin seriea, 460A.. 

Sheo1tone, A. 0 . Quartet a.nd doublet 
terms in Cu 111pectrum, 636.A.; 
spectrum of Cull, 636A.. 
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Shepherd, B . H. Analysis of Al alloys, 
565;!. 

Sheppard, 8. E. Apparently anomalous 
protec t.ion against oxidation, 381A. 

Sherwood, Richard Luke. E lected 
member, 15. 

Sboda, Masaru. See Arakatsu,Bunsa.ku . 
Sb6ji. Bikoroku. Plaaticity of metals.­

I. , 42ld., 422.4. 
Sb6j i, Hikoroku. and Yoshio Mashiya.ma.. 

Plasticity of metal.a at high temps.- · 
II., 422A. 

Sholes, C. E. Corrosion..rosistivc meta ls, 
499A. 

Shrum. G. M., N. i\f . Carter, and H. \V. 
Fowler. ls-md series of C8 and 
other a lkali metals, 635A. 

Shute, Alfred l . Development of Cu 
•.rire annealing, 678A. 

Sidney, L. P. Pulverized fuel in 
metallurgical furnace practice, 732A. 

Siebe, P . Dctn. of Brinell ha.rdncss 
of thin Al sheets, 605A. ; motallo­
g r&pbic obsen •a.t io ns on Cu10 in Cu, 
383A.; stra.ining apparatus for 
breaking normal spi ral wiro, 601A . 

Biebel, Erich. Power expended and 
fiow o f material during plastic 
deformation, 700A. 

Siebel. G. Su Tamm&nn, Georg. 
Siebenthal, C. E. Metatlurgica.l 

covery of Zn, 670A., 751A. 
Sievert., A. Su Huber, H . 
Sigot, A. Su H a.ckspill, L . 
Siller1, Frederick, ju.n. Crystal struc­

ture of electro-deposited Cr, 621A. 
Simon, Franz. New and aim pie method 

for attaining ve ry low temps., 
690A . 

Simi , C. l ., and E . W. J . ?tia rdles. 
Effect of metallic sols in delaying 
detonation in internal com buation 
engines, 437 A. 

Sinelnikov, X. Stt Kwitcbatov, T . 
Singleton, W. Detection and cstn. of 

Pt meta.ls, 584A. ; detection and 
estn. of email amts. of W, Mo, and 
Th. 587A . 

Sinnatt. F. S. Stt Moore, Burrows. 
Sitedz, Victorian. Su • Davies, Earl 

C. H. 
Sizoo, G. J . Super-conducting stato in 

metals, 426A. 
Skerl, l . G. A. Permeability of mould­

ing sands, 709A. 
8klov1k1, Jiu:. Iluming fuel oil effi­

ciently, 729A. 
Skowrolllki, 8. 25 yea.rs' progress in 

electro lyt.i.e rc6uing of Cu, 636A. 

Slr:owronald, 8 ., and E. A. Reinoso . 
Sp. res istivity of Cu-refining electro­
lytes and methods of calculation, 
637.4 . 

Slack, C. II. Refract ion of X-rays in 
prisms of various ma.toriale, 443A. 

Slater, Ian Grifti&h. Elected member, 
16. 

Slater, J . C. Dynamical model for 
complex a.toms, 529.A . 

Slepian, l . Temp. of a cont.act, 616.4 . 
Sloat, C. A. See Menzies, Alan W. C. 
Smalley, Oliver. Special Ni-bra.Kaea, 

465A. 
Smekal, A. Molecular theory of 

strength a.nd strain-hardening, 420A. 
Smith, C. Coulson. Zn and electrolytic 

recovery, 635A _ 
Smith, C. P. Appns. of spectroecopy 

in chem. and metallurgical testing, 
613.4. 

Smith, D. 14. Spect ru m of Zn, 54GA. 
Suiith, Donald P . Set Halstead , 

'l' homas. 
Smith, Ernest A. Correspondence on 

" Note on tho Silver Contents of 
Roman Lead from Folkcstone and 
Richboro Castle," 74. 

Smith, E. W. Fuel econ omy and 
metallurgical industry, 728A . 

Smith, F. A. Securing perfectly con­
ditioned sand, 708A . 

Smith, Hugh E. Influance of strain 
on 'fhomson effect, 430A. ; report 
of Sub-Cttce. VI. of Cttee. A-6 of 
A.S.'l'.M. on specifien.tions for zinc­
ooatcd products, 502A. 

Smith, B . Grayson. See McLennan, 
J . c. 

Smith, Henr1 Heron. E lected member, 
15. 

Smith, Howard Moorman. Elected 
student member, 16. 

Smith, H. M. R . Finishing tools for 
braes press ing, 700A. 

Smith, J . Hammond. New twist mete r 
for tore ion tMta, 602A. ; some 
aspects at corros ion, 494A. 

Smith, Robert Low. E lected member, 
15. 

Smith, S. G. Foundry prC1gresa, 703A . 
Smith, 8. W. Disc-uasion on " 'l'he 

:Mechanism of Inverse Segregation 
in Alloys," 271; vote of thanks to 
Council, 13. 

8mitbell1, C. 1. Manuf. of tungsten 
file.mentl:I , 668A.; aee Avery, J. W. 

Smib, A. On paper by Haber, 
Jaenicke~ and Matthias on alleged 
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prodn. of Au from Hg, «OA. ; trans· 
formation of elements, 432A. 

Smits, A., and A. Karsoen . Disintegr&· 
tion of Pb atom, 440A. 

Smout, A. 1. O. Elected Member of 
Council. 13. 

Smd. l. H.cscarchcs with Hg dropping 
cathode. IX.-Sn, 626A. 

Snyder, Jllonroe B. Universal atomio 
volcanism and Millikan cosmic rays, 
526A. ; Wlivcrea.l atomic voloaniam 
an<l ultimate atom, 526A. 

Boddy, Frederick, Origins and con· 
ceptione of isotopes, 524...4. 

S0Uan1 Andrzej. Conditions of forma­
tion of bands in mixtu re of H and 
Hg vapour, 540A. 

Someya, Kin'iehi. mio of liquid 
amalg&ms in vol. analysis. II.­
Oxidirnetric detn. of W, &c., by 
using Pb and Bi amalgams, 663A.; 
I V.-Reducing action of Bi amalgam, 
reduction of U, and appn. of di­
obromatc titration, 563A.; V.­
Eetn. of H.sPO, by ura.nyl ea.It, 563.A.. ; 
VI .- Estn. of chromic acid, ferric 
iron, and ferricyanide by tita.nowi 
salt, 663.A.. ; Vll.-Oxidimetric 
estn. of Cr, 664.A .; VIII.-Oxi· 
dimctric cstn. of Cu and Sn by means 
of Bi amalgam, 664.A..; 8ee Mura­
kami, Ta.kejiro. 

Sommer, L . A . Arc spectrum of Rh, 
543A. ; Zeeman effect and structure 
of arc spectrum of Cu, 636A. ; see 
Bechcrt, K. 

Sommerfeld, A. Set Laporte, O. 
Sonoda, S. Properties of electrolytic 

copper sheets, 382A. 
Sowder, S. Ueo of Ni in heat-treating 

high-speed wire drills, 665A . 
Soyenkof!, Basil C. Calvanoplastic 

plating with Ni, 644.A.; quick 
methods of Cu plating, 643A. 

. Spacu, G. 'l'wo very delicate reactions 
for Cu, 569A. 

Spanner, l . Set Fraenkel, W . 
Sparagan, W. See Hobart, H . M. 
Specketer, Heinrich. Elected member, 

330. 
Spencer, G. C. Set Collins, W. D . 
Speller, F. N. Steam boiler protcctiOn, 

508A. 
&peter, Mas. Pptn. of Zr with picric 

acid, 588A. 
Spooner, Thomas. Appns. of a .c. 

potentiometer, 598A. ; current trans­
fo rmers with Ni-Fe cores, 665A. 

Stiblein, F. Simple expa.naion appara­
tus for high temps.; exparunon of 
carbon-steels at oha.nge period, 592.A. 

Slaoy, H. A. Bend teata of galvanized 
aheet steel, 602.A . 

Stahl, Erhardt. Book: 1
' Meta.11-

giesserei," 765A , 
Stammreich, H. See Miet.be, A. 
Starck, B. V. Heating phenomena. in 

muffle furnaces, 718A . 

st~r:;h:;edE.ar~~ndeofr~:;.dsu~la~~ 
490A . 

Ste1eman, Gebhard. Su Roaenberg, 
Jacob Ellie. 

Steier, W. Reaistance of refractory 
materials to oha.nge of temp., 
735A. 

Steinhoft, Eduard. Refra.ctory bricks 
when burning coal dust, 736A.; 
silica brickti.-I., 740A. 

Steinbotr, Eduard, and Fritz Hartmann. 
New process for testing refractory 
material by dyeing, 736A. 

Stender, W. W. Eleotrolyt. treatment 
of brass waetc in HCl soln., 637A. 

Stepbenaon, B. R., and J . M. Cork. 
K-seriea emission spectra. for elements 
T• (73) to Bi (83), 547A. 

Stephenaon, George Edward. Su 
Briscoe, Henry Vincent Afrd . 

Stern, O. Su Knauer, F. 
Sterner .. Ralner, L. Danger of amalgam 

fillings, 763A.; recrystn. and soften· 
ing of noble meta.I alloys, 482A. 

Stettbacher, Alfred. New methods of 
detg. Cu, As, and Hg, 680.d. ; prepn., 
properties a.nd ane.lyeis of burnt 
magnesite, 743.4. 

Steudel. H. Inclusions in light metals 
and their effect on meoh. properties, 
447A. 

Stevenaon, A. E. Diacolora.tioo in 
canned food, 666.A . 

Stevenson, 1. A. .Modern . pattern 
making, 706A. 

Stewart, A. W. Classification of atoms, 
444-4. 

Stewart. lohn Q. 'Width of Frannhofer 
lines, 555.A. 

Stewart, Will. Gas-welding a.lloysteela, 
685A. 

Stintsing, Hu10. Sources of error in 
qu&nt. chem. analyaia by meana of 
l:Wntgen emiBSion spectra, 660.A. 

Stock, Alfred. Da.nger of Hg vapour, 
752A. 

Stock, Alfred, and R ichard Heller. 
Estn . of small quantities of Hg, 682A. 
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Stock, Alfred, and Erich Pohla.nd. 
Colorimet ric cstn. of very sm&ll 
quantities of Hg, 682A. 

Stock-Sohr6ber, K. See Meigon, W. 
Stokes, B . E. Reversing mill driving 

equipment, 70 1A. 
Stoner, Edmund C. Book : " Magnet­

ism a.nd Atomic Structure," 7U5A,. 
(review} 775.A . ; magnetism and 
molecular etruoture, 532A. 

Storm, R. A. Structural welding, 
687A. 

8tou1hton, Bradley, and Allison Butts. 
Book: "Enginoering Meta.1.lurgy," 
765A., (review) 773A . 

Stourhton, Bradley, and M. Miyake. 
Mg-base alloys, 468...t. 

Stout, Wm. B. All-metal ~irpla.ne, 
652.tl. 

Slrache, H., &nd K. Kling. Pocket g&S 
teeter, 732~4. 

Straum&nil, II. Su Ccntnerszwer, M. 
Strebinger, R., and E. l!1Mchncr. 

MioroanalyticaJ detn. of Bi, 678A. 
8trebln1er, R., and J . Mand!. Mioro­

chem. detn. of Sr, 585.A. 
Strebinger, R., and J . Pollak. Use of 

pyrophosphates in mior .... -analysis, 
582A. . 

Stribeck, R. See Leseel•, M. 
&truth, H. l. Who uses fuel oil?, 

729A . 
Sluarl, l . J(. Su Bengougb, G. D. 
Subramaniam, lll'. Al anode film 

dielectric, 632A. 
Suchanek, Ham. Prepn. of Cc-Fe 

(pyropborio) &lloys, 466A. 
Sucklmitb, W., and H. H. Potter. 

:Ma.gnetio propert ies of single crystals 
of Ni, 397A. 

Sullivan, l. W. N. Book : " Gallio : 
or the Tyranny of Science," 166A. 

Sur, Nalini Kanta. Arc spectrum of 
Pb, 038A. ; arc spectrum of Sn, 
645.tl.; •«S.h&, M. N. 

Sutton. H . Corrosion of Al alloys, 
488A . ; diacuuion on" The Influence 
of Ca.lcium on Aluminium Containing 
Silicon," 89; au Bengough, G. D. 

Sdda, 1. Simple appa.ratue for distil­
lation of Hg tn vacuo, 592A. 

Svemson, Erik. Su Bengt.eson, Ernest. 
Swartz, Carl E. Su Krauskopf, Francis 

F. 
Swearingen. L. E. See Reycrson , 

L. H . 
8weel1, B. T. Practical chem, control 

of pickling room solne. in enamel 
industry, 507.A. 

Sweeney, W. T. Su IDdncrt, Peter. 
Swift, W, C. Bronze welding appns., 

684A . 
Sykes, lames Arthur. Elected member, 

! 6. 
Sykes, W. P . Fe-Mo system, 470 A.; 

Fo-W syetem, 477A. 
Szebell6dy, L. Detn. of Ca., Sr, and 

Ba, 579A. 

Tacke, Ida. See Berg, Otto ; see 
Noddack, Walter. 

Tafe l, Wilb. Problems of mechanics, 
technology, and metallurgy, 609A. 

Tak, W. G. van der. Elected member, 
17. 

Takabui, Kinno1uk6. Su H onda., · 
KOta.rO. 

Takemura, K&ngo, and Ya.beiHosokawa.. 
Eye-shaped end of bar investjgated 
by photo.clastio method, 602A. 

Talbot, William lohn. Elected mem­
ber, 15. 

Tammann, G. Crystal orientation in 
metal pieces in relation to elastic 
properties, 419A.; temp. at begin­
ning of inner diffusion in crystals, 
419A. 

Tammann, G., &nd Otto Dahl. Pb­
Zn-Sb &lloys, 467 A. 

Tammann, G., and O. Hcusler. Trans­
formations which take place in 
homogeneous phases without crystn. 
changes, 483A . 

Tammann, G., and K. Kollmann. 
Soly. of metals of Fe group and d 
Cu in Hg, 470.tl. 

Tammann, G., and H. H. Meyer. 
Detn. of orientation of crystals by 
prodn. of slip bands, 611 .4 . ; detec­
t ion of small inclusions in crystals 
by prodn. of s lip bands, 5llA. ; 
orientation of orystals of Cu in 
dependence on degree of rolling, 
379<1. 

Tammann, G., &nd G. Siebel. Temper 
colours on }tle--C alloys and on Fe 
solid solns . Fe-Ni, ] 'e- V, and Fe-Al, 
473A. 

Tamura, S. See Carpenter, H. C. H. 
T~psell, H. 1., and J . C. Clensha.w. 

Doak : " Properties of Materials at 
High Temperatures.-!.," 766.4. 

Tarsov, P. See J effries, Za.y. 
Taverner, L. Discussion on " Investi­

gation of the Effects of Impurities 
on Copper," 163, 179. 

Taylor, Cyril S. See Edwards, J un ius D . 



Taylor, Edga: Willmott. Elected 
rnomber, 15. 

Taylor, F. l . Overhead transmission 
lines, 672A . 

Taylor, Bugh S. .Mechanism of activa. 
tiou at catalytic surfaces, 438A.; 
su Dew, Walter A.; see Rideal, 
E ricK. 

Taylor, lames. l\fca.surcmcnt of currents 
by electronic emission from heated 
wires, 599A . ; sparking potentials 
of discharge tubes contg. carefully 
purified eleotrodes, 412.A. 

Taylor, lohn B. ?ti&gnetic moments 
of alkali metal atoms, 531.A.; 
flU Kunz, Jacob. 

Ta1lor, llla:k Beraohel. Elootcd mem­
ber, 16. 

Taylor, !i. O. Corrosion and phys. 
properties of some alloys of Al, 
Zn, o.nd Sn, 454·A. 

Taylor, W. A. ;\ oidity control in Cu 
bath, 643A.; a.oidity control in Ni 
bath, 644A. 

Taylor, W. W., E. D.R. Prideaux, and 
}L G. l>ool. Rca.cti.on between sole· 
niurn tetrachloride and Cu, 381A. 

Templin, R. L . Etloots of size and 
shapo of test specimen on tcnsilo 
properties of sheet metals, 607 A.; 
methods for detg. t.cnsilc properties 
of thin sheet metals, 608A. 

Terpstra, P. Crystal structure of TI , 
!i23A.; see J aeger, l!' . M. 

Theis, E. Equilib. between Zn vapour, 
CO •nd CO,. 4 IGA. 

Thews, Edmund R. Fireolay bricks, 
738A. 

Thews, Richard. .Ma.nu!. o! "mixed 
tin," 666.A. 

Tbibaud, Jean. Spcctrogra.phy of y· 
rays; Secondary /J·ray spectra and 
cryste.llinc diffraction, 664A . 

Thierbach, Bruno. Book : " Elektro· 
w&rmowirtscha!t in dcr lndustric," 
766A. 

Tboi1, Fra1111. Bu Miiller, Robert. 
Thomat, C. H. Bee Compton, K. T. 
Tbomu. C. T., and W. Blum. Pro. 

tcctivo va.Jue of Ni plating.-ll., 
490A. 

Thomas, Erich. See Rufi, Otto . 
Thomp1on. A. P., \ V. B. Holton, and 

H. C. Kremers. Prcpn . and pro· 
pert.ice of metallic Yt, 413A. 

Tbomp1on, P. C. Elected mcm her of 
Council, 13 ; discu181'on on " The 
AttBck of Molten Met als on Certain 
Non-Ferrous Meta.ls and Alloys," 

VOL. XXXVU. 

~Bi 

227; diacu,.1t'on On " The lnfluonoc 
of Calcium on Aluminium Containing 
Silicon," 90; diJJC1U1icm on "Tho 

~ll~~~s~f/::M~~"~::::~~~~,~~ 
Thomp1on, l . G. Nitrogen fixation 

involves combination of high pres· 
aures and temps., 674..4.; resista.nco 
of metal& to nitric acid, 500A . 

Thomp1on, L . It. See Turner, J. A . 
TbomJon. Robert X. See Batobolor, 

Roger P . 
Thor•u1, Robert. X·ray spectra of 

lower elementa.-Il., 649..4 . 
Thorne. P. C. L. Su Batscbek, E. 
Thorne1crofl. W. E. Su Friend, J. 

Newton. 
Thorpe, (Sit) Edward. Obitua.ry notiot', 

745A. 
Thorsen, V. Series roprcsonta.tion of 

spectrum of Bi, 634.A. 
Thuert, B. C. Elect. hrau melting 

reduces costs, 722A. 
Thum. E. E. Are welded prceeure 

ve88els safe?, 684..4 . · 
Thurlby, Ernoll Ooor10. Elected 

student member, 16. 
Tioclo, Erich, Arthur Schleede, and 

Frieda Goldschmidt. Formation of 
Au from Hg, 440A. 

Timm, W. A. Elect. annca.ling of 
magnetic materials for telephone 
apparatus, 677A. 

Timpanaro, Seb. Quant. spectra.I 
ana.lysia, 553.A. 

Tod, lohn Alexander. Elected member, 
330. 

Toller, Bush Bolton. Elected member, 
330. 

TomJeek, O. H. Ka.mmerlingh Onncs, 
746A. 

T6pler, J[, See Saucrwa1d, F. 
TOl*erud, Karlin, and J unius David 

Edwa.rds. Disoovery of Al, 371.d.. 
Tour, Sam. Report of Cttee. B-3 of 

A.S.T.M. on corrosion, 493.A . 
Touaainl, L . See Schleicher, A. 
v. Traubenberr, BeJnrioh B.amcb, and 

S. Levy. Polariscope for detg. feeble 
pola.rir.ation, 697A. 

Travers, - , and - de GoloubinofJ . 
St.udy of silica bricks. Dila.tomotric 
J~7.:i;4:oJ.est• of raw material.­

TravU, l . T. Corrosion of Ni alloy 
ainge rolls, 490A. 

Treadwell, W. D., and C. J;>aoloni. 
Appn. o! 3-electrode Ta.Ives in electro· 
metric titration&, 676.A. 

3L 
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Trebitlcb, Heinrich. Velocity of fa ll 
of sol id spheres of radii down to 
l x 10'-' cm. and their elect. charges, 
521A. 

Treciak, St. See Bckier, E. 
Trillat, leao-l1cques. Appn. of X-rays 

in metallurgy, 516A. 
Trinkl, W. F uels and fu rnaces in 

Europe, 717A . 
Troller, A. Autogcnou11 . welding in 

a tomic H, 690A. 
Troquay, P. H. See Eichlcichcr, A. 
Tt6der, Andreu. See Kremann, Robert. 
Trumpy, B. I ntensity and wid th of 

spcct ra1 lines, 54. l A. 
Truthe, W. Behaviour cf Pt meta.ls 

to A~ and Au in cupell ing heats from 
1100 and 1200° C., 476A. 

TscbiJchewU:i, ff. Analysis of boron 
a lloys, 565A. 

Tubandt, C., and Ernst Mi.inzing. 
Equilib. between molten meta.ls and 
salVI, 434A. 

Tocker, N. P. Alloys of 1' .. c research. 
VII.-PrcpQ. of high purity Si, 750.4. 

Tuijo, W., and H . Kammerlingh 
Onnce. }~ lect. resistance of In in 
temp. region of liquid Hl~, 427A. 

Tulloch, T. O. Radiant beat fu rnacf's. 
718; 1. 

Tupholme, C. H. S. Magnetic separator 
puUoys in foundricR, 710A. 

Turner, F. C. :Mech. a u togra.phic ex · 
temwmcter, G09A. 

Turner, 1. A., and I.. . R . 'IbompRon. 
Health ha1.ard of brass foundries , 
751A. 

Turner, T. DMcussion 01• ' ' Investiga­
t ion o( the Effects o( Impurities on 
Copper," l64 ; disc11 R11io11, 01i · • Pene­
t ration of llnt.Bs by Tin and Solder," 
a.nd "Tho Atta.ck of Molten .M eta ls 
on Certain Non-] 'crrous .Metals and 
Alloys," 230 ; discruaion on " The 
Mechanism o{ Invcrec Segregation in 
Alloys," 270. 

Turner, W. D. Set Monroe, C. J. 
Tarowa-Pollat, Tll. B. S ee Zelinski , 

N.D. 
Tout, 1. H. van der. R ontgen L­

spootr& of lighter elements, 549..t. 
TwJm&n, Frank. E leotcd mcmhel', 15. 
Trier, Cha:plin. l3ook : " Chemical 

Engineering Economics,' ' 766.A. 

Uchida, Sbun-ichi. R ea.et.ion mechan­
ism o{ catnlyt.io oxidation of 
a.mmonia, 438A . 

Uchida, Shuo~icbi, and Kazuo Sasaki. 
Action of HN03 on A l, 373A . 

Uchida, Yuhushi . See F ukuda, 
Mitauharu. 

Udale, Stanley Martin. Elected member, 
15. 

Umino, Sabur6. Heats of tra.nelorma· 
tion and fusion in carbon steels, cast 
iron, and some other meta.le, 432A.; 
h eat of transformation in Ni and Co, 
396A . ; la.ten t heat of fusion of 
several meta.Ja a.nd their ap. heats 
at high temps., 432A . 

Unger, M. Refractories for induction 
fu rnaces, 736A . 

Urazov, G. O. See K u ma.kov, N. S. 
U!lber, F. L. E lcctroki nct ic behaviour 

and electrode potential, 63 l A. 
Utzioo, S. l)rcpn. of difforent.ly 

coloured Au sots by means of 
biological fluids, 388A . 

Valeton, J. 1. P. Symmet ry of sylvinc 
and t.hc nature of etching fig:urt>S, 
512A. 

Vallance, Reece H., and Arthur A. 
E ldridge. n ook : "Ch romium and 
i ts Congeners," 761A., (review) 7i l A. 

van Agt. See Agt. 
van Arkel. Su Ark£'1. 
van Aubel. Bee Au l>cl. 
van der Putte, See J! uttc . 
van Deusen. See Dcusen. 
van der Harst. See H a.rst. 
van der Mark. See l\1a.rk. 
van der Tak, W. G. See Tak. 
van der Tuuk. See 'J'uuk. 
Van Dyke. Geo. D. See J,inchm.y , 

Goo. A. 
van Geel. See Geel. 
Vanioukov, V. A. Batch process for 

electrolytic St'pn. o{ Au from Ag, 
635A. 

van Liempt. l1et Licmpt. 
van Marie. See :M.arle. 
Vardy, William Andrew Shalr:es:peare. 

E lected mem ber, 330. 
Vegard1 L. Variations of in tensity of 

lines of a Hg triplet , 541A. 
v. Vegesack, A. Heterogeneous equilib. 

liquidus-solidus in ternary system 
F<>-Cr-C, 456A. 

Verbruggen, L. See Bruyhmts, P. 
VerciJlo, A. S ee MazzuccbeJJi, A. 
Vernon, H. M. See Collis, Edgar L. 
Vernon, W. H. 1. Disc1£8sion on 

" Penetration of Bra.ss by Tin and 
Solder," "'l'he Atta.ck of l\loltC'n 
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i\lot.als on Cort&in Non-Ferrous 
M ctals and Alloys," and 0 The Pene­
tration of Mild Steel by Brazing 
Solder and other Metals," 230; 
formation of protective oxide films 
on Cu and brass by exposure to air 
at various temps., 507A . 

Verrill, F . D. Shipyard pncumatio 
plant and pneumatic riveting, 679.4. 

Vidic, Ernst. See Ruff, Otto. 
Vieweg, R. See Vieweg, V. 
Vieweg, V., and R . Vieweg. Bearing 

teats, 6IOA. 
VU1er1, R. New labs. of r.colc Central 

dc11 Arts et Manufo.ctu.rcs, Paris, 
756A. 

Vinal. O. W. Electrochcmistry and 
cleotron1cta.llurgy, 621A. 

Vining, Ralph Edward. Elected mem­
ber, 16. 

Vivian, Hugh. E lected member of 
Council , 13. 

Vogel, l . H. Acetylene explosions, 
698-1 . 

Vogel, 0 . See Bauer, 0. 
Vogel, Rudolf. Formation of twin 

defonnotions in cutectics, 483A.; 
structure of Fe-Ni meteorites, 474-A. 

Vogt, E. S ee Haaohc. R. L. 
Volkringer, H. Continuous spectrum 

o[ Hg, 539.4. 
Vollenbruck, O. Su Bauer, 0 . 
Volshtein, L. II. E lec trode potential 

"' '.rl , 409.4 . 
von Bogandy. See Bogandy. 
von Bruggen. Su Bruggcn. 
von GOler. See GOler. 
von Hevesy. Bee Hevesy. 
voo Kippel. Su Hlppel. 
von Keler. Su Koler. 
von Laue. See Laue. 
von Oettingen. See Oettingcn. 
von Ra.ohevsky. See Raschovsky. 
von Sobwar&z. See Schwartz. 
von Traubenberg. See Traubenbcrg. 
von Vegenclr. Su Vcgesack. 
von Weimarn. S ee Wcimn.m. 
von Welsbacb. Su 'Vclsba.ch. 
von Wisniewski. See Wisniewski. 
Vosburgh, Warren C. Eppley unaatd. 

standard celle at high tompe., 
633.4. 

Von, William. Diseases of brass 
deposits, 641A. 

Vuilleumier, E. A. Correcting " un­
satisfactory" electrolytes, 639A . 

Vilrtheim, A. Doto . of K in K salts 
1H1 perchlorate, 584.A. 

Waard, S. de. Detn . of volatile matter 
in coal , 731A . 

Wada, lu.buro. Su Ato, Sunao. 
Wade, lam• W. Future of lead 

supply, 662A. 
Wagner, Peter A. Ancient bronze 

from Tran11vaal, 462A. 
Wakefleld, H. W ., Jun. See Dietert, 

H.W. 
Wakelee, Ronald. Finding diam. of 

blanks for flanged 11heJla , 700.4.. 
W&loo&t, Albert l. Some factors in· 

fluencing crystal habit, 519A. 
Walker, O. W. Rel&tion of aurface to 

volume in crystals &a & determining 
fa.ctor in gr&in·growth of metala, 
519A. 

Waller, lvar. Stark effect of 11econd 
order in c&11e of H, and Rydberg 
correction referring to spectra. of He 
and J~i +, 538A .. 

Wallera&ein, I. Su :McLennan, J . C. 
Walm1Jey, B . P. Conductivity of 

clouds dispenicd from an arc.-11., 
426A. 

Walter, B. Attempt to v&ry arti­
ficially the rate of radiative dis· 
integrnt.ion , 525A. 

WaUer, O. X . Industrial heating by 
town's gas, 729A . 

Walten, 1. E. Su Loomis, A. G. 
Wang, C. Compn. of Wu-chou o.>inage, 

and oxa.wination of &noient pewter, 
46IA . 

Wang, S. C. Configuration of Lorentz 
electron moving arbitrarily along a 
straight Hne, 528A. 

Word, P. (!. Su Grogan , J. D. 
Warner, D. JI. Su Daniels, Sa.muel. 
Warren, B. E. See. Norton, J . T. 
Washburne, R. Jr. Su Kiog, J. F. 
Wassemann, 0 . Su Schmid, E . 
Wabon, F. C. Electrification of Inter-

national Nickel Co.'a works for 
Monel metal, 722A. 

Wabon, Henry. Elected member, 330. 
Wabon, W. H. Su Barkla, C. G. 
Weber, Oult&TUI A. Book : " The 

Bureau of Standarda,'' 767 A., (review) 
782A. 

Webster, 0 . It. Useful aJloya of Al 
and their propertiea, 447.J. . 

Web1ter, W. L. Longitudinal magneto­
resist.anoe effect in single cryetala of 
Fe, 419A. 

Webtter, Wm. Reuben.. Cu and brae• 
manuf., 666A. 

Webster, Wm. Reuben.. J ohn L. Christie, 
and Roydon S. Prati. Comparati1'o 
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p ropcrtiea of i ougb pit.eh and pboe­
pborized copper, 382-4. 

Week•, H. B. Vote of tha.nka t o 
P rceidcnt fo r hie Addret1e, 18. 

Wegner, W. See Jtupp, E . 
Wegscheider, Rudolf. lndependent 

components and univariant systems, 
48fi.4 . 

Weigel, W. M. Prcpn. and use o{ 
industrial epocial eands, 708A. 

Wei1le, 1. 1. La.tticoenergy, and work 
nt!Cessary to dot&.oh elootrons from 
Ca, 527A . 

Weil, WaUer. Elected member, 330. 
Weiler, Oeor1. See H ahn, Friedrich L. 
v. Wetmarn, P. P. Di.spcrsoideynthesis 

ol Au.-II., 388A. 
Weisbrod, Fritz. See MUllor, Erich . 
Weiss, B . Appn. of X-ra.y spectro­

ecopy lo study of metals, 516.:1.. 
WeiH, Pierre. Equation of magnet ic 

1:1t4tc a.nd variation of atomic mo­
ment, 429A . ; para.magnetism inde­
pendent of temp., 429A.; sp. heat 
and magnetization of Ni, 397A. 

Wein, Pierre, and R. Forrer. Magneti· 
zation and ma.gnet.o.therrua.J pheno· 
mt·na of Ni, 396A . 

Weilnnberg, K. See. Herwg, R. O. 
v. Wellbacb, C. Auer. R ceea.rchee to 

discove r element No. 61, 416A . 
Welter, Georr. E lected member, 15; 

repeated impe.ot streng t.h and dy· 
ne.mio elaatio limit, 604.4. 

Wendehorst, Erwin. Colorimetric detn. 
of Mo, 582A. 

Wearer, P., and J\f. Miiltcr. Sepn. of 
Zr from }"c, 575A. 

Weinstock, Zelman. Su Gane, Ricardo. 
Wenne.rlOf, Ina. P recision meaeuro· 

men ta in L·ecries of Ta. 546A. 
Wenzel, M., and E . Schulze. Gas 

pyrometers, 619A . 
Werner, Eugen. E tching of metaL'l, 

748d . ; media for rust prevuntion, 
500.4 . 

Werner, Mn . Rate of aoly. of Al 
in HC!, 487.4. 

Wernor, 8. SpH-rk spectrum of Li , 
538.1. 

We.ryha. Aleknnder. Ag, Au, and Cu 
a.mn.Jgams, 460A. 

West, Willlam. Set Kendall , James. 
Wu tenbrink, H. G. K. Set J aeger, 

}'.ill . 
Westgren, Arne, n.nd Costa. PhragmCn. 

Struoturo of alloys, fil6A.; X-ray 
~~:1~ift Qf system& \V-C and Mo-C, 

Westlake, B . W. G. Mea.aurcment 
of combustion chamber temps., 
618A. 

Wellman, A. E. R. General method 
for calculating properties of a.phase 
Y·connectcd a.re systems, 724A.; 
mercury bala.nce, 735A. 

Weitman, A. E. R., and W. H . Pfeiffer . 
Comparison of uniformity of strength 
a.nd tex tu re of fi re. brick made by 
different processes, 738A. 

Wedmont, O. B. See Ha.rtman, 
M. J,. 

We.trip, George MeredJth. Hydrogen 
ovcrvoltago of Zn, 629A. 

Wever, Franz. H .• ·F. induction furnace, 
726A. 

Wever, Franz, and Wilhelm Fischer. 
H.-F. induction furnace. ! .- Theory 
and construction of iron.lees induc­
tion fumace, 726A . 

Wever, Franz., a.nd H. Ncubauu. 
H .-1". induction furnace. II .- Metal· 
lurgy of iron- less inductior. furnace, 
727A. 

Wever, Franz, and W. Rcinekcn. 
Alloys o{ .l!"e and Sn, 477A. 

Wheeler, R. V. See Foxwell , G. E . 
White, A. E. Rcaoorch, 755A . 
White, Charles Lawton. Elected 

student member, 16. 
Whitehead, E. See J ones, K 0. 
Wiebers, Edward. See Collins, W. D. 
Wichmann, Arthur Paul. E lected 

member, 16. 
Widemann, M. Silica bricks, 74.lA. 
Widman, H. Ses Glockcr, R. 
Wiederholt, W. Influence of thermal 

treatment of Al on ite rate of soly. 
in HCI, 487A. 

Wigg, Edward William. Elcct.cd mem­
ber, 330. 

Wi.kuJ, M:vkola. :{l.cgula.ting device for 
pinchoocks of burett.cs, 589A . 

Wilclr:eos, E. Set Halmcmann, W. 
Wilkinson, George D. Gas p roducce 

better results (in ena.mclling) at 
less cogt, 507 A. 

Willard, Frederic W. Problem of second­
ary metals in world affairs, 747A. 

Willett, G. H. Pipework : ite manuf. 
and Io.y-Out, 674A. 

Williams, E. B . MBgnetic eusccpti. 
bility o{ ru.ro earth metals, 416A. 

Williams, E. 1. Compton effect and 
rufi cction of X -r1Lys by cryata.ls, 
540A. 

Williamt, Harry M. E lected member, 
JU. 



Name I ndex 885 

Willlamt, B. V. DMcu..taion on "The 
J>onetra.tion of 1tlild Steel by Bra-iing 
Solder •nd Other Metals," 226. 

Willis, William A. Dracing up Cu and 
brass, 657A. 

Willnen, H. Su AmOOn, E. 
WillslrO<>, l ohn William Wesley. 

Elected member, 330. 
Willbhfre, W . 1. See Pullin , V. E . 
Wilmot, v. L. Eardle1·. Set Eardlcy­
)la Wilmot, V. J,. 
WU.on, Brneei. Corrosion products 

and mcoh. properties of certain light 
Al a.Uoys as affected by atm. ex­
posure, 486.4. 

Winans, l . G. R&diaiion emitted 
by optica.lly excited Zn vapour, 
54611 . 

Winship, William W. Amorphous 
silica for severe service, 742A . 

Winter, R. ll. Su Barratt, T. 
Wilniewskl, Felb:-l ol\chim . Doublets 

of alko..li metals, 047A.; monatomic 
moleoulo of rare gaseFJ , 533A. 

Wi11, E. Study of oxJ•-acc tylcno fla.mo 

w::~t;~1~!i~~~wBt~:~::~c~i skeooh, 
74GA. 

Wolf, K. Accuracy of cloctromctric 
method of detg. pH, 62211 . 

Woll, Ludwig. Danger of Hg poisoning, 
7~2.4 . 

Woltr, Georg. Metal poisoning in 
industrial life, 75L4 . 

Wol,tenholme, l . Commercia.J aspect of 
foundry work, 703A. 

Woo, Y. H. Disappearance of un­
modified line in Compton ofieot, 
649A. 

Wood, l oseph Kaye. Ma.teria.la used in 
cloot. ma.oh.foe de&ign, 672A. 

Wood, R. W. Structure of Cd and 
Zn resonance lines, 635A. 

Wood1on, l ames Clay. Elected member, 
330. 

Wood ward, R. W. Report of Cttce. 
D-14 of A.S.'f.M. on screen wire 
cloth, 67611. 

Woog, Paul. Hollowing of tungsten 
bare by central fueion , 4.llA. 

Wooster. W. A. Su Ellis, C. D. 
Worthing, A. O. Dovia.tion from 

La.mbcrt'il la\V and pola.riza.tion of 
light omitted by incanrlcsccnt W, 
Ta., and Mo, a.nd changes in opt. 
const. of W with temp., 412A.; 
spectral c:misaivit.ics of 'l'a, Pt, Ni, 
and Au as function of temp., and 
m.p. of Ta, 408.4 . 

Woyno, Tadeun lerSJ. Crysta.llo-
f;~~. ~~~'- of artificial amalgam 

Wray, R obed I . Al paint fo r industria.l 
plants, 506A. 

Wr6bel, A. Polarimetrio dctn. of 
inactive substances: potaasium, 
664A. 

Wulf, Theodor. Book : " Lehrbuch 
dcr Phyeik," 767A. 

Wunder, W. Al in eleotrotoohnica, 
648.4. 

Wnthricb, OoUUeb. Elected member, 
15. 

Wyman, Le Roy Linwood. Elected 
member, 16. 

Yamasuchi, Sbozo. Catalytic aation 
of reduced Cu on acetophenone 
oximc, 385..4.; catalytic action of 
reduced Cu on benza.ldoximes,386.4 . : 
cata.lytio action of reduced Cu on 
oximcs, 385A. ; cata.lytic action of 
reduced Cu on pi.naoones, 385A. ; 
8U Komatsu, Shigeru. 

Yeh, CbJ Son. Effect of hydrostatic 
pressure on magnetic permeability 
of Fe, Co, and !'Ii, 378A. 

Yenbcb, a. Eatn. of motal surface 
1notcotion by electrolytic Cr plating, 
643A. 

Yotema, L. P. See Ha.rria, J . A. 
Yoder, C. P. E loot. annealing, 

677A. 
Young, H. \Voiding Cu fireboxea, 

683.4. 
Youns , B . W. See Finney, W. R. 
Youns . T. F. -Su Harkins, William D. 
Yukitomo, Takeb.iko. Su Komatau, 

Sbigcru. 

Zablocki, W. Set Centner&'T.Wer, M. 
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