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TELEVISION AFTER THE WAR

NE of the most remarkable achievements in the
O application of science to the everyday life of

the community was the development of television

before the War. "The first public service of h|ﬁh-
definkion television, in Great Britain or any other
country, was inaugurated at the British ‘Broad-
casting Corporation’s station at Alexandra Palace in
November 1936. Prior to the closing down of the
station for military reasons in September 1939, the
television service had reached a highstandard ; the
Programme technique had made great progress, and
he Tesult was a service of considerable entertainment
value. Some twenty thousand television receivers
were in use by thedqeneral public, and although the
service was confined to the London area, it is prob-
able that several hundred thousand persons were
more or less regular ‘viewers’ either in their own
homes or elsewhere. These and many others have
probably been wondering for some time past exactly
what are the prospects of television after the War,
and to what extent the lead which Britain estab-
lished in this field nearlz ten years ago will be main-
tained in the future. There has naturally been some
cause for anxiety in this matter, since the United
States had the advanta?e of more than two years of
continued deveIoBmen on an almost pedce-time
basis after the outbreak of war in Europe ; and even
to-day there are in the United States a number of
television transmitting stations in operation on an
experimental or other basis. _ _

Although for some ﬁears Bast the entire technical
resources of Britain have been mobilized for the
Provmon and operation of radio equipment required
for the conduct of the War, a few members of the
industry, Government establishments and the B.B.C.
have béen able to give some thought to matters con-
cerning the future organization ofa television service.
For example, a paper_entitled “A Survey of the
Problem of Post-war Television” was read by Mr.
B. J. Edwards before the Radio Section of the
Institution of Electrical Engineers, last year ; and
the paper, with the extensive discussion which fol-
lowed it, have r_ecentlg/ been published in the Journal
of the Institution (91, Part 111, 163 ; December
19442: Technical discussions before the same In-
stitution on matters affecting the improvement of
television were also held in the Frevmus ear (J. Inst.
Elec. Eng., 90, I11, 147 and 91, I11, 11). More recently,
Mr. H. L. Kirke, of the B.B.C., has (Iuve_n a discourse
on the subject before the Royal Institution; an
abstract of this will be found on p. 621 of this issue
of Nature. _ - _

In the meantime, the Television Committee
appointed in 1943 under the chairmanship of Lord
Hankey, has completed its duties; and 1ts report
issued a short time ago, Erowdes a very careful and
authoritative review of the whole subject*.

The Television Committee was. charged with the
duties of preparing plans for the reinstatement of the
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television service of Great Britain and its extension
to the larger centres of population, and of con-
sidering the provision to be made for research and
development and the guidance to be given to manu-
facturers, with a view especially to the F]rom otion of
the exP_ort trade. The report opens with a reference
to the first Television Committee under the chairman-
ShIP of the late Lord Selsdon, and to the installation
of the Alexandra Palace station after the report of
this committee (Cmd. 4793) was published in 1935.

It is now generally re_cognlzed that past research
work on television contributed very materially to the
successful and rapid development of radiolocation ;
but the Committee finds that war research has pro-
duced little information and no discovery of a funda-
mental character bearing directly on television. War
demands and activities have, however, greatly
extended the technique of the radio engineer, and
increased the number of skilled men and women who
will eventually be available in all grades for the work
ofdevelopment, design and maintenance of television.
~With these considerations in mind, the Committee’s
first and foremost recommendation, which is sup-
ported by the majority of the witnesses from whom
It receivéd information and advice, is that the pre-
war system of television on the basis of 405-line
definition should be restarted in London (Alexandra
Palape?_ as_soon as possible after the cessation of
hostilities in Europe. ~An apJ)endlx to the report
wlves a descriptionof this London Station and of the

arconi-E.M.I. system usedthere ; it is believed that
the service could be restored to operation within nine
to twelve months of the release of the requisite staff.
Next, with the view of securing a full development of
the television mdustm{ and making a larger section
of the population television-minded, it is recom-
mended that an extension of the existing system to
the provinces should be planned, essentially for the
dissemination of the same pro%rammes over a larger
area of the country. Thirdly, the Committee recom-
mends that vigorous research work on a radically
improved system of television should begin immedi-
ately staff’can be made available ; and that the
objective in this case should be the cinema standard
of “definition of the order of 1,000 lines with, if
practicable, the introduction of colour and stereo-
scopic effects. The scope of the extension of the
existing system to provincial centres should be kept
under review, so that any improvements, resultlng
from the research work suggested, may be introduce
as early as possible to the public service.

Having stated in the above general manner the
policy recommended by the Committee for the pro-
vision and development of a post-war service, the
report then proceeds to a discussion of some details
ofthe Flans required to put these proposals into effect,
It will be necessary to obtain agreement with the
various interests concerned on the allocation of
appropriate frequencies for television transmission
both in the immediate and more distant future.
Associated with this problem is that of electrical
interference, which to a considerable extent hampered
or restricted the successful reception of pre-war
television programmes. As the potential sources of
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such interference are likely to be far more numerous
after the War, it is considered to be vital to the
success of television 'that the Postmaster-General
should be granted the necessary powers to enforce
suppression of such interference. . .

n the question of research, two entirely different
courses have been considered, neither o which is
considered to be likely to lead to the most efficient
and economical progress. It has been suggested that
there should be complete unification of research effort
of all interested firms in the formation of a research
association : and alternatively, that the development
of an improved system should be left to free com-
petition between large firms, apart from research on
certain fundamental problems on radio wave propa-
gation, which would Fr,oba_blr_ be undertaken In any
event by Government institutions. In place of these
suggestlons, the Committee recommends that, while
individual effort should receive all possible encourage-
ment, television research should be co-ordinated, with
the collaboration of all the interests concerned. 1t is
understood that the Government research organiza-
tions of the Department of Scientific and Industrial
Research would be prepared to assist the industry in
any way possible in the development of television.
The British Broadcasting Corporation will doubtless
be able to assist considerably in co-ordlnatmﬁ_effort
in the development of an improved system, while the
Post Office will assume responsibility for the out-
standing problems of relaylnlg[_programmes bﬁ cable
and radio_ links. Since the ultimate aim of all inter-
ested partiesis the establishment ofthe best television
service, and as it is probable that only one trans-
mitting system—as distinct from receiving apparatus
—will "be chosen for the new British service, the
prro_blem of patents becomes one of special difficulty.
This problem appears to be essentially one for the
industry, and it is recommended that the main
manufacturing firms should be encouraged to pool
their television patents with the view of ensurlnq
that they are made available for use as the nationa
interest may demand. _ S
~ The Committee gave special consideration to the
item in its terms of reference concerned with the
d_e\(elopment of the export trade, an aspect of tele-
vision to which the industry appears to bethorou?hly
alive. General agreement was found in the fact that
the first step in this direction is to popularize tele-
vision at home, since a flourishing home market in
suitable receivers is an essential Pre-[equmte of an
export trade. While the industry itself must be
responsible for the development of such trade, it
should keep a close watch on possibilities and pros-
pects ; and arrangements should be made for the
Government to be advised of develogments in the
television system so that these may be -brought to
the notice of Dominion and foreign Governments.
Partly in this connexion, the Committee has given
much'thought to the question of bringing the British
television standards into line with the American
pre-war standards based on 525 lines per picture, It
Is implicit in the recommendations already described
to re-establish the London station on ifs previous
basis of 405 lines that such a change is considered to
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be not worth while at the present time, 1t is urged,
however, that the ideal of international standardiza-
tion should be kept constantly in mind, not only for
the line and picture details, but also for the hands of
frequencies of radio carrier waves allocated to

tel&ws.lon. . .
nimportant section of the Committee’s advice is
concerned with the organization and administration
of the television service and with the financial
arrangements involved therein. Before the War, the
Minister responsible for television on behalf of the
Government was the Postmaster-General.  The
question of future arrangements is part of the wider
subject of the relations between the Government and
the” British Broadcasting Corporation, which is a
matter outside the terms of reference of the present
Committee ; it is suggested, however, that the
Minister responsible to Parliament for sound broad-
casting should also he responsible for television. In the
same way, it is considered desirable that the B.B.C.
should operate the television service, owing to its
close connexion with sound broadcasting, After
making estimates of the cost of re-opening the
London service and its extension to the provinces, it
is recommended that domestic television viewers
should be required to have a special licence at a fee
of £1 a year. It is also s_u?gested that a cinema
television licence might be infroduced in the future,
and this might become an important source of
revenue. The interests concerned have, however
intimated that.except(Possmly in the case of isolated
events, they will not desire to embark on the use of
television in cinemas until a new and improved
system has been adopted. The report also refers to
the Eossmlhty that an appreciable amount of revenue
might be derived from the inauguration of sponsored
television programmes with appropriate advertising
material dpald for by commercial interests. It is
recoqnlz_e that this question raises wider issues than
Pure y financial ones, and it is felt to be premature
0 come to a conclusion thereon at the present time.

‘Much of the success of the development of tele-
vision hefore the War was due to the activities of the
Television Advisory Committee, which was set up in
accordance with "the recommendations of Lord
Selsdon’s Committee. The present Committee en-
dorses this procedure by recommending that the
Minister responsible for broadcasting should appoint
a corresponding committee to fulfil a similar purpose,
at any rate until the service is more or less stabilized.
It is suggested that this advisory committee should
include representatives of the Treasury, the General
Post Office, the Department of Scientific and Indus-
trial Research and the British Broadcasting Cor-
Poratlon ;its function would be generally to advise
he responsible Minister on questions of major policy
and on any problems arising from the development
of television both at home and abroad.

Under the guidance of such a body, which would
carefully consider all phases of the report recently
published and, where necessary, ensure that the
recommendations are implemented in the most
expeditious and efficient manner, it can confidently
be anticipated that television wil develop on sound
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lines in Britain and maintain the position and
prestige which had heen so well established some six
years ago. There is no doubt that television has
come to stay, and has a,lread% reached a stage that
givessatisfactory resultsinthehome. British science,
en.?meermg and industry, working in_co-operation
with the B.B.C. on the lines suggested in the present
report, can be trusted to produce an improved
system which will contribute wotthll¥ to the progress
of an art the significance of which for international
understanding can even now scarcely be exaggerated.

THE MOTOR AREA OF THE BRAIN

The Precentral Motor Cortex_ .

By Charles D. Aring, Percival Bailey, Gerhardt von
Bonin, Paul C. Buc*, Charles Davison, Theodore C.
Erickson, John F. Fulton, Marion Hines Mar?aret
A. Kennard, Paul M. Levin, Warren S. McCulloch,
James L. O’Leary, Wilbur K. Smith, Sarah S. Tower,
A. Earl Walker.” Edited bg Paul C, Bucy. (lllinois
Monographs In the Medical Sciences, Vol. 4, Nos, 1-4,)
Pp. xiv-f605. (Urbana, 1L : University of Illinois
Press, 1944.) 4,50 dollars.

THE_o enin Rages_ of this book are a sharp
reminder of the misfortunes of Europe. It is
dedicated to Otfrid Foerster, the great neyro-surgeon
of Breslau, and the foreword by John Fulton recalls
the work of Dusser de Barenné at Utrecht. Dusser
de Barenne left Utrecht for Yale in 1930, and the
main develo?ment of his new methods took place
there. But to man_Y members of the Phhsmloglcal
Society his name will recall their visit to Holland in
1925, where they saw Einthoven at Leyden with his
string galvanometers, Dusser de Barerine, Zwaarde-
maker and de Kleijn at Utrecht, and Magnus with
nis team of neurologists in the old plague hospital of
the town. TheP/ will reme_mtf,er the cheerful and
almost overwhefming hospitality of their Dutch
colleagues, the fine “buildings and the prosperous
co*ntrymde. _

he precentral motor cortex certainly deserves a
volume to itself, for most of our knowledge of the
brain has been dgnved from its s ud[y, When F{ItSCh
and Hitzig found i 1870 that electrical stimulation
of this part of the cerebrum would produce localized
movement of the limbs, an entirely new chapter of
cerebral physmlo%y was oPened. It became possible
to trace the pathways of conduction, to map the
excitable areas in different animals, and to analyse
the movements caused b}{ stimulation. No other part
of the brain surface could yield such a rich harvest,
for in no other part would electrical stimulation give
such obvious results. . The maps have become niore
and more detailed, with the inclysion of the anthro-
ﬁmd apes and of man .in the series, and the mfthod
ow seems to be reaching the limit of its usefulness.
Ind|rect|¥, however, there is no field of research on
cerebral localization which is not derived from, these
early studies of the motor area. :

Otfrid Foerster was the first to make extensive use
of electrical stimulatign of the human brain in the
course of neuro-surgical operations. . Dusser de
I?]arenne introduced the use of strYChnlne instead of
the electric current to stimulate the cerepral nerve
cells. He employed 1t originally in investigations of
the sensory area, applying it locally to the cortex and
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wdgm(]] the results by the disturbance of sensation
hich Tt seemed to_in u%e. The results woro strikin
but 1t was not until he egan to, record the electrical
actlvm{ of the cortex that the full possibilities were
evident. ~ Strychnine i a convulsant drug w |?
produces an éxplosive discharge of the nerve cells,
and this gives rise to characteristic electrical activity
wherever'the axons of these cells are to_be found In
sufficient numbers. Thus the axons leading from any
T N T B
[ | | i ind
W%at gthgrpr)é?lgns glve the Ear e ‘§ptr chnine s |kesgl
In an osullog aph récord. We have therefore a new
and very efféctive way of tracing the intricate path-
ways from cell group to cell group in the cerebral
cortex as well as"those between™ the cortex and other
parts of the nervous system. In this volume the
application of the methiod to the study of the pre-
central area is described by Warren McCulloch, who
has worked in close collghoration with Dusser de
Bar%nne ami 1s now the chief exdponent of his 1deas,
This Js the most recent method of tracing cerebral
connexions; but th%stud of the motor area has pro-
gressed on many other liries. To deal with them the
editor has assembled a team of neurologists, each of
whom is an expert in his or her field (for Sarah Tower,
Marion Hines apd Margaret Kennard have contri-
buted some of the most interesting chapters). The
structure, pathology, somatic and: autopomic func-
tions are all dealt With, and the editor describes the
E?%H“S of his own operations on the motor area in
The volume gives a clear survey of work which is
rap|dTy ?lllllmg |gn the _blank,space)s/ and giving ?resh
detailto the neurologist’s picture of this part of the
brain. It m?ﬁ/ be that the picture when completed
will not be much more than an elaborate railwa
%mde with all its maPs and time-tables, and we ma
not be much nearer to an understanding of the way
In which the rest of the brain makes use of its matot
area. But this could be said of most neurological
research nowadays. It does not make the_Flcture less
necessary, and If does pot lessen our_%ratl de to the
editor and to the University of [llinois for such a
valuable monograph. E. D. Adrian.

RUSSIAN APPRECIATION OF THE
NEWTON TRICENTENARY

Isaac  Newton. 1643-1727

The Jhird Centenarx_ of his Birthday. Sa/mgosiu

edited by S. 1. Wawilow, Pp. 437. EM SCOW_an

Leningrad : A?ademy of Sciences of the U.S.SRR.,
1943.)" 25 roubles.

HIS book, containing eighteen articles, each con-
Tcerned with a_ differént asPect of Newton’s work
or Influence, is an impor
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ton’s death. According to the old or Julian Calendar,
Newton was horn on December 25, 1642,

The collection 1s edited by S. I. Wawilow, a %reat
authority on Newton in the U.S.SR. He ha? recently
published a Dbook .on Newton and translated his

Qptics” into Russian. A characteristic common to
all ‘the articles in the sympos,lum is_ the profound
admiration for and understanding of Newton's work
shown gy the contributors. But the art|,cl?s are not
confined ‘to eulogisms or to the glv,lng of Information.
Each 1s a studgf in criticism and ifterpretation.

Some of the 4rticles, particularly those dealing with
the pr’({lgress of Newtonian ph|Iosoph()i/ In Russia and
with ewllgn's influence on the development of
European thought,'woulg he of a particular interest
to an English Teader. Such is the article by T. P.
Kravetz, In which he traces the progress of Newton’s
views In Russia. _In the minutes of'a meeting of the
new’lly founded Russian Academy of Sciences held
on November 13, 1725 (the first'to pe recorded) I
an account of a disputation held about Newton’s
work on the figure of the earth. Durln? the following
year there were public lectures devoted to the ex-
Po,smon of the natural phllos%)hy of Newton. From
his date Newtonian mathematical methods were
taken over and eveIoFed by such outstanqu
mathematicians as L, Euler and the brothers Danje
and Nicholas Bernoulli, at that time attached to the
Russian Academy. At a slightly later date the first
outstanding Russian man qfscierice, IN. V. Lomonosov
1711-65), was Influenced in some deqree by Newton;

ut the greatest %evelogment,tookmﬁ ace In the nine-
teenth céntury when Newton’s views passed into the
main stream “of European scientific thought. It i
Interesting to note that D. I. Mendeleev was greatly
mqu_enfe bg/ Newton and even called his hypo-
thetical proto-element ewtonium’. A new phase of
Newtonjan study began during the 0present centyry
especially after’ the appearance of an excellent
Russiantranslation of ‘the “Principia” by A. N.
Krylov in 1916 and "Optics” by S. 1. Wawilow_ in
1927, The account of the progress of Newtopian
studies in Russia 1S continued in“the article by T. I.
Raimmov, In which the author deals mainly with cer-
tain aspects of scientific work of M. V. Lomonosov,

. I. Mendeleey and A. N. Krylov, and traces the
deveIoFment of the mechapisfic interpretation of
natura ﬁ)henomena. The ‘influence of Newtonian
philosophy on French thought, and especially, the
conflict bétween the Cartesians and the Newtofians,
iIs very ably discussed by A. D. Liublinskaia. Takin
a wider view, A, IN. Déborin traces the Influence 0
Newtonian ideas on the. development of European
philosophy and culture in relation to the chan mgi
social background. The important position of Kan
as the transformer of the Newtonian structural
scheme into a genetic scheme is emphasized, and this
IS Imked,ug with the evolutionary idea which became
so]promm, nt in the nineteenth century,

he articles dealing with the scienfific aspects of

tant contribytion to ‘NewNewton’s work are probably the most |mFortant In

topiana’. _Being written in Russian, It 1S not easiyiis symposium, but onl1yha list of their titles can be

accessible to English readers. The nature of these
articles and their total bulk make it impossible In
a review to do more than list and. classify them, and
to m_dwa‘te some of the more interesting or out-
standing reatures. _

First, however, the title “Isaac Newton. 1643-
17277 calls for comment. The date 1643 Is based on
the new or Gregorian Calendar which was mtroduced
into England in 1752, twenty-five years after New-

iven”in this review. ey are as follows: A. N.
ryloy, Sir Isaac. Newton ‘and his role .in science ;
S, 1. Wawilow, ether, light and matter in Newton’s
hysics . G. G. Sliussarev, Newton’s works on geo-
metrical optics; |. A, Khvostikoy, Newton and’the
development of the theory of refraction of light n
the atmosphere ; N. 1. ldélsop, the law of universal
ravitation and the theory ofthe motign of the moon ;
. N. Sretensky, Newton’s theory of tides and the
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frgure of the earth ; A. D. Dubiago, the comets and
their si nrfrcance in the geperal system of Newton’s
Principia”, The same, unfortunately, must bedone
for the mathematrcal articles, whrch are as follows
N. N. Luzin, Newton’s theor S Y. Lurra

[y]o |m|ts
Newton’s  forerunners_ in hilosophy of the
rnfrnrtesrmals N. G. Tsche otarow Newton’s
oyﬁ;on and |ts roIe In thedpresent evelopment of
n gorema ICs; art Kirpichev, Newton and the
[
rn}al? Wer ¥e three articles, which cannot be

cIassrfre wrth the others. One, by P. M. Dulsky,

rs ont e exrstrnRI portraits of Newton. Another,
Luria, on Newton_as an historian of antiquity
|s 2 most interesting article orvrng a etarled account
of Newton’s work on chronology and criticism of the
Scrrptures and drscussrn? the" Importance of this
work In the development o hrstorrcal science. Finally,
there IS a very vivid account b Skrrrnskara
o Newton eandwor n ?ambnd ge. Th eauthor
recor s the Influgnce o Barrows teac mg on
the development of Newton’s th ought, fter
discussing the Cambrrd e envrronm nt, raises the
question > How much did Camb rrd e contribute to
Newton’s development ? Thrs question, she suggests,
should really be inverted and ‘put this way : How
much did Newton contribute to the development of
Cambridge ? “The answer 1s self-evident:” Newton
brought “to, the. University the glory of being. the
greatest scientific centre, Newton'raised the Upiver-
srtey to an unrﬁrecedental hejght of scientific achieve-
nt by the mere fact that e was there—a student
a_fellow of one of ifs Colleges and Its professor.
Finglly, it was from this Cam rrdge retreatfthat the
world received the greatest achievement of human
thought, it was here Indeed that in @ modest room of
Trinity ‘was written the ‘Mathematical Principles of
Natural Philosophy’. The words of its author flared
up with such brilliant light that even now, two angd
a half centurjes after Newton was associated with
Cambnd%e this University has neither lost nor
dimmished its brilliant reputation—the source of
great and. progressive ideas in natural science and

mathematics.” Tomkeieff.

A THEORY OF TELEPATHY

EuttTrne of its Facts, Theory and Implications.
By Whately Carrnldton Pp. xiii--176.  "(London:
Methuen and Co., Ltd., 1945.) 125, 6d. net.

THE timely appearance of this volume is an

rndrcatron that the more serious among experi-
mental p ychrcal researchers are beginning to feel

neeessrt offrtrng

on telepathy int

the facts thely have so far amassed
rc may
capable of 'stimulating further t t,

a_thegry w at east be
f not of
ex Iarnrng some of the facts whreh seem to them
In |sputa le
Mr. Whately Carington sets out by briefly sum-
marizing the “results “of earlier experiments; and
shows_how development has roceed d in a direction
In which statistical ana|_ys|s as played an increasing
and important part. He then passes on to a con-
srderatron of the objections and resrstances which
have been encountered aIthough n this section he
seems rather too much inclinéd to attribute the
hesitancy of scientific men to accept the findings of
himself and others to “a fear of finding somefhing

Tele
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[tisin Part20¥h|s hook however thatthe author
embarks on hdserary)loretrcal treatment, which must

prove o consl g Interest both to' psyeho 0qists
and P |osophers Bnefy stated, arrn?jg
view of the mind seems fo roae that h

Bertr nd Russgll and les | ”] Ehe drrectron ofa theosy
t the mind’ consists solely of sensa and rmaﬁ
Whrch are “real entitjes existing in their own right
These constituents he calls ‘psychons’; and ‘each
mind consists of clysters of these psychons, %athered
around certarn nucler; the moods, étc., within each
individual mind being considered as” smaller _and
weaker clusters grouped around other nuclel.  Thus
In Mr. Carington’s view the mind is really a kind, of
f item of psychons held toagether by “associative
inkages ; a d It is rn this ideq of assoclation that he
sees a fruitful theory develoh)rng which, he thrnks
will go far to exIpIarn such p enomena as telepathy,
extra -5ensqry perception, and so forth.
The basic prrncrples of this law of association are
easy to grasp and, as Mr. Carington says, have the

mefit o srmf)hcrty as well as of close connexions

with psycho ogical processes already fairly well

known. “Thus Tf two ideas, A and B, are rnsjenatre]g
[

to?ether or In close succession, to an
Iaer one IS re-presented, then the other is more
% to accompany or follow it than If they ha
not een S0 prevrously presented. In teIepathy
|dea may be assoCiated with an idea K .if the
mind experimenter or a%ent then, it K is
Fresented to the ercrgrents mind, A is more likely
0 come Into. 1t than 1t would pe jf A had not been
assoclated with K In the mind of the agent.
In his account ofhrs theory, Mr. Carifigton shows
how many of the fa%ts hecome more easrly exglrcable
be (sed, ow later research may
and modify hrs basrc conception of it. Nevertheless,
he does not hesitate to Iscuss such problems as
in the light of his ideas regarding the
stability of the gs chon systems under post-mortem
conditi ns Recognjzing that such systemsmrght be
Imagined as riersrstmga1 after the death o y
he sees.very clearly that the problem oftherr stabrlry
i crucial. ~ What’guarantee, he asks, have we that
they will stick together and not drsrntegrate when
the rnflux of sensdry stimuli ceases ? THhe question
of the breakability or otherwise of the links in each
Fs chon, system njust determine the survival_or dis-
ntegration of each personality after death. To sup-
ose’ such breakahility to be a fact would, Mr,
arrn ton rnsrsts, be a once tion “much too material
urte 1 grtrmate moreover, contrary to
theh/er indication Vet his' was precisely the Sug-
%stron put forward fortny one \yvears R/?O DT.
alter Leaf when revrewr ? ers” great
work on Human Personali Muchoftheevr ence
from trance mediumship u? gests it, ~ Dr. Leaf
postulated the exrstence 0 survrvrn% memory
groups undergorng a slow process of dissolytion”;
nd Indeed he declares that, jud |n from the history
of the various mediumistic 'tran e ersonalrtres therr

survjval

mental aftitude “seems distingtl to pornt fo the
cluster of memories disinte ratrng f the gaps
ex ect to frnd as

%nd va%uenesses which we s
the for

However this ma
theory, as apart from mere
mental data, is to be welcomed

runners of uItrmate Issolution”

he, the present contrrbutron to
resentation of exper|-

and doubtless will
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not only excite much controv_ers;i among those at
present’in the field, but also stimulate others to take
a more serious view, of what is one of the most
exciting and intriguing problems ‘involving, as it
does, Psychologlcal, phllosophllcEaI and  Teligious

speculation. Dingwall,

AMERICA’S MINORITY PROBLEM

The Navaho .Door .

An_Introduction to Navaho Life. By Alexander H.
Le|%hton and Dorothea C. Leighton. PP' XV1il+149
+ 30 plates. (Cambridge, Mass.: Harvard Universit
Press; London: Oxtord University Press, 1944

225. 6d. net.

RS. A, H and D. C. LEIGHTON are dee
D concerned t?]att e United States may be,trw

prepared to_FI_a

must in buildi g Intérnational peace, and the
clearly that this préparation must begin at home.
“We cannothope to be on proper terms with Russians,
Argentinjans, Peruvians, British and Chinese, if we
are unahle to understand the cultural groups who are
much more_easil _
nension.” Bz_a ?,ppy chance, the Navaho Indjans,
whose reservation lies’in the States of Arizona, Utah
and_ New Mexico, came to their attention, and they
decided to live and work amon1g them, and tr% to see
things through Navanho eyes. This book IS a measure
of their success, and is @ notable contribution to the
sympathetic understanding and fair treatment of the
[ndian. “It was obvious that we could not study all
the world, but we could stydy the Navahos,” “and
they did so In the hope that the’principles which they
leafnt might have an application to a much wider
circle. 1t s natural, in a book written by physicians
that much space should be devoted to medicine, but
this, not less than the remainder of the book, will be
of value to the anthropologist and of interest to the
general reader, , ,
_Owing to the accidents of history, there came a
time in"the nineteenth century when the Navahos
were outcasts and every man’s hand was against
them. Finally th_eK came to terms with the” U.S.
Government, “which established them on their
reservation and put them under the enlightened
administration of the Indian Service ; but even then
their troubles were not ended. There are always
white men who are ready to_take the Indian’s land
?n_d explojt his labour, excusing themselves on some
air-sounding pretext, and the Goverpment has not
consistently” set 1ts face agamst political pressure
designed to this end. The danger is not past, and to
coupteract |t,|? one of the objects of the book.

The most illuminating parts of the chapters on

medical treatment and education are the specimen
speech on health and the examples of interviews wijth
Indians suf,ferm% from various diseases, which give
an insight into the way in which the medical man
must approach these matters if he is to get any
response from his patients, Great emphasis is laid
thyoughout on the help which can be got from native
religion and the methods of treatment which are so
Intimately bound u‘p with it. One chaPter Is devoted
to the life-storjes of three Nav%hos, told as nearly as
possible in their own words. The remaining chapters,
on history, environment and society, refigion, the
Indian Service, and future prospects, are informative

and sufficient to give a background to the main pur-
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Pose ofthe book ; but anthropologists must HOt expec
ull and detatled descriptions of customs and materia
culture Iike, for example, the.works of Leslie White on
the Pueblog. The gpro uction of. the book Iegves
nothing.to be desired; the illustrations are superh.
[n spite ofthePovert%/ of much of the land on their
reservation and the uncertainty of the harvests, the
Navaho population has increased threefold under the
Indian Service. . The head of this service, the Com-
missioner of Indian Affairs, at whose request the book
was written, pays handsome tribute ina foreword to
the practical Relp which its administrators have
already received from the Leightons’ studies, and
workers in other fields will doubtless derive like
henefit from them. G. H. S. Bushnell.

SOME TICKS OF NORTH AND
CENTRAL AMERICA

y Selehe Argasidae of North America, Central America

d Cub
ByanR. A aCooley and Glen M. Kohls. (American
Midland Naturalist, Monograph No. 1) Pp. v+152.
Natre Dame, Ind. : American MIdlZanddll aturalist,

ollars.

niversity of Notre Dame, 1944.)

THE Argasidae are an important family of ticks
and several of their species are of medical or
veterinary significance. In so far as the North
American” kinds are concerned, five species of
Ornithodoros are proved carriers of the spirochaetes
of relapsing fever. Rockly Mountain spotteﬂ fever
nas been experimentally transmitted by Ornithodgros
parkeri and Q. hermsi. Argas
spread notorious pest of poultry : the birds may
become weakened owing to loss 0f blood and, when
large numbers oftl%ks are involved, the effects often
cause death of the hosts. This tick may also be the
carrier of avian _spf(lrochsetoms, at least in Texas.
The spinose ear tick of cattle, Otobius megnini, is a
serious enemy of young animals in particuldr, causing
much irritation dnd 10ss of condition. This species,
nowever, has not been shown to be concerned with
the transmission of an% specific disease organism,
Messrs, Cooleuyand Kohls"mqnograph Is a competent
taxonomic study of the species affecting the areas
under consideration. The classification “of ticks 1s
peset with difficulties and not the smallest of these
Is, as the authors point out, the lack of adeﬂuate
characters upon which the genera are to be founded.
S0 far, no genera have been synonymized, but with
the increasing numbers of new Species that are being
discovered it has become more and more difficult to
se_Parate the genus Argas from Ornithodorgs.  This
ditficulty has Tesulted Tn the authors meeting it by
modlfgmg the diagnoses In the two genefa just
guote . "Host specificity varjes a r%;ood eal amonﬁ
Ifferent species and a surprising number of Nort
American kinds have been found on bats. The
authors recognize four genera of Argasidag, and these
include at least twenty-five North American species.
Two of these specie$ belong to the genus Argas,
Ornithodoros Includes nineteen species and there“are
two species each n Otobius and in Antricola.
Wherever possible, descriptions are given of the
adult, nymph and larva in each case. “A classjfied
list of hosts I glv,en,together with a glossary of the
terms used and 4 bibliography,. The work is illustrated
y fourteen plates “and “fifty-seven text-figures
(including maps).

persiclis Is a wide-
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TELEVISION-PAST AND FUTURE

S we are able to look forward to conditions
A f peace In Eur | for our

_the amenities of civilized [ife, which has bee
serlou_s_lg restricted during the War, Amonp these
S ammes

or _instructional and. entertainment 0ses,. a
service which wasrﬁ[owded by the London Televjsion
Station over a limited area of Great Britain for a
year or two preceding the outbreak of war. In view
0f the widespread application of radio technique to
military purposes, and the outstandm? advances

ing the past five years
q |vyfélf

?men,ltl Is the reception of television Srgg
u

made in various directions durhn f %r
it is natural to inquire In what way and_to ‘w
extent radio hroadcasting and television will benefit
when this technique andthe personnel trained In its
use are directed to the exploitation of these peace-
time pursyits. It is therefore relevant to refer in
some detall to an address entitled “Some Aspects of
Pre-War and Post-War Television q_llven to. the
Royal Institution on March 2 by Mr. H. L. Kirke,
hedd of the Research Department of the British
Broadcasting Corporation. o

This address surveyed the ?heneral rinciples of
modern television practice and the technical features
and requirements ;* Mr. Kirke also dlrectef attention
to the varioys problems which must be solved before
certain developments and improvements, which have
been foreshadowed in some (}uarters, can be incor-
porated In a reliable service for the public needs.

Picture Scanning

What?ve_r_s stem is employed for the transmission
of a television picture, "basic necessities are the
analysis of the Flcture or scene at the trangmitting
end, and its synthesis at the recewmg end. Thus the
picture or scéne is broken down Info a number of
small elements, so that the de%ree of light or shade
or even colour, of each element can be transmitted
independently and reassembled in the correct order
at the receiving end. The degree of distortion of the
picture, or its complement thé definition, will depend
upon the number of elements into which the picture
Is. divided, and the size of the resultant received
picture as it appears to the eye of the viewer.

_The ysual ajrangement for scannln% a Flcture IS to
divide Jt in_effect’into a number of horizontal lines,
each of which is scanned or seen by the television
apparatus, element by element, usudlly from left to
right. The scanning of a picture In this way can be
visualized b |ma%|n|ng it to be divided into a number
of strips, th rlgh -hang end of one strip being joined
to the left-nand end of the strip below to form one
continuous strip.  This strip can now he considered
asrfassmg a slit through which elements of the picture
can be exposed to a photo-electric cell as the strip
passes by. The currenfoutput from the photo-electric
cell at an){_ Instant 15 a function of the average
amount oflight falling upon the cell at that instant,
so that the_ definition in the horizontal plane depends
upon the size of slit or aperture, while the definition
In the vertical plane is a function of the ling width
and therefore of the number of lines.  When the
scanning Is done with a square or round aperture, the
definitions in the vertical and horizontal directions
are the same, and this is the usual arrangement. For
the transmission of moving pictures, the whole field
of view must be repeatedly Scanned at a rate exceeding
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twent¥]—f|ve pictures per second, in order that the
eye shall pot be conscioys of flicker, a condition
c rrespondmg to practice In cinematography.

The sharpness or definition of a picCture “depends

I scanning purposes : and the radio-frequency band
width occugled by the transmission of a picture
n thg number of picture elements per
second. The London Television Station at Alexandra
Palace, before the War, transmitted pictures divided
into 405 lines at the rate of twenty-five pictures per
second, and these occupied a radio-frequency channel
0of 5 megacycles per second wide. By the“use of a
device known as Interlaced scanping, it is possible,to
transmit a_ 405-line picture with “only twenty-five
com?I_ete pictures per second in such a’manner that
the ftlicker corre_eronds to fIny pictures per second.
Interlaced scanning Is achieved by scanning alternate
lines ofa picture in"sequence followed b¥ the scanning
of the remaining intermediate lines. The repetition
rate or flicker frequency Is therefore twice the actual
number of complete pictures per second. Thus
alternate ‘frames’, as they are called in Britain, con-
sist of 202) lines each, while a complete picture of
two frames comprises 405 lines, InterIFc,e ratjos other
than tw? are gossmle but not usual in black and
white television.

epends u

Electron Cameras

AIthouogh mechanical scanning systems have been
developed and may still have possibilities, the more
usual method makes use of a beam of electrons for
the scanning process, The picture or scene fo be
transmitted is focused on a plate which comprises a
mosalc of minyte photo-electric cells, each of which
ac%uwes anfosmv charge to an extent degendm

UP n the amount of light'talling upon i1t. A beam 0
electrons 1s caused to traverse this mosaic In the
scanning process, and at every point the current In
the heam is proportional to"the amount of light
falling upon the corr_espondlng photo-electric eIemfnt.
The resulting electric impulsés are used to modulate
the radio-fréquency carrier wave of the teleyision
transmitter, " The “electron camera tube, particular
versigns of which are known as the. ‘emitron’ in
Britain, and the ‘iconoscope’ in the Unijted States, IS
thus the |ink that converts the_visual picture into
electric mgnalhn? impulses. ~ There have been a
number of developments in electron devices and
electron optics both in Britain and in the United
States du mg and before the War which will un-
doubtedly bé of considerable value in the further
development of television camera tubes, and 1t is to
be hoped that the considerable development of
miniature components will enable the size of mobjle
television cameras to be reduced, as well as the size
Bf a&né)aratus for use in connexion with outside
roadcasts.

Reception

At the recewmg end the impulsive modulation is
extracted from the incoming ¢ rrler_wav?, i’i_n,d used
to vary in some way the intensity of light tallilig upon
the wewmg screen.” The most widely used method of
display before the War was the cathode ray tube,
ang it is probable thﬁt for a copsiderable time this
will prove'to be the cheapest and most popular form
for home-viewing.. The amount of development and
the knowledge which has become available during the
War will undoubtedly be of assistance in the jmprove-
ment of the performance of cathode ray tubes, and
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mass _production methods should be effective in

reducing the cost. . :

_ T%e rﬂa_ln limitation of the cathode ray tubes is the
size of pictures which can be obtainéd.  Pictures
ran mg from 5in. X 4. to 10.1. x 8 in. were
normally obtainable in commercial receivers, the
former_on cheaper sets and the latter on the more
expensive sets.. Even larger tubes have been made

and used, and it 1s of intérest to note that one firm
in the Umtg Sflates has advertised tha%cathode ray
tubes suitable for pictures nearly double that size

will be available after the War. W hether these will
beacommerualprq osition remains to be seen. For
large-screen operation a number of methods have
heen used. Most of these emplo5{ some form of small
cathode ray tube with high In en_sna/ heam and a
tluorescent'screen from which the pictare 1S projected
on to a Iar%er screen. Such devices have the dis-
advantage ot being more costly and require very high
voltages for their-operation.

Programme Distribution

Now, it has alre_adx been explained that the radio-
frequency band-width required for an effective tele-
vision transmission is about +2-5 Mc./s., as compared
with £ 10 or 15 kc./s. forPOOd-quallty sound broad-
casting. T transmit the farger bana’required for a
medium definjtion television System necessitates the
use of a carrier freg_uenc In ‘the nei hbofurhood of
50 Mc.fs., corresRon ing td a wave-length of 6 metres.
The use of such a short wave-length restricts the
range of reliable reception to some 30-50 miles,
depending upon the height oftransmitter and receiver
and the “existence of “intervening hills, trees and
buildings.  With_such a Iimitation on the range of
transmissjon, 1t is clearly necessary to have several
transmitting stations If ‘the programmes are to be
recejved In various parts of Britain.

The problem of communicating programmes from
onestation to another has received considerable atten-
tion, since the use ofordinary telephone cablesto trans-
mit the wide band,offregu ncies reqwred Is not ver
Fractlcable., Special co-axial cables have been devé-
oEed for this purpose, and preliminary work has also
taken place on'the use ofradio links for point-to-point
trapsmission, In each case, however, it s necessary
to have am?lmers or rePeater stations at five to thirty
miles apart, so that the problem of relaying pro-
grammes over a distance of four hundred mitles, such
as from Londop to Glasgow, 1s quite a formidable
one. Both cable and radio link_methods had, hfow-
ever, been in successful use in Great Britain before
the War, for suppl mg| outside broadcast television
{ﬁatuéeé grom a mobile transmitter developed by

e B.B.C.

Future Developments

There is no doubt that a high-definition television
system can be developed, and 1t would be possible to
Erowde a service for the whole of Great Britain by
uch a system. Whether this could in fact be dope is
mainly an economic question. The cost of television
rogrammes ismany times that gfsound programmes.
he cost of television transmission apparatus is con-
siderably greater than that for sound. The number
and_cost of techpjcal, operational and programme
staff Is also conmderablY_ greater. The cost of dis-
tribution, whether b)é ine or radjo, will also be
reater, and last but by no means least, the cost of
[ et receiver Is perhaps one of the most important
actors.
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. Higher Definition .

Mr, Kirke then discussed the question of the
definition that is satisfactory for a television service,
partmular,lry In_copnexion with the passiple future
Increase i size of picture for home-wewmg. The
present American system uses 525 lines and 60 frames
Per second, put the I’ESUHIH% Incregse in band width
saccommodated in about the same frequency. channel
of 4-5 Mc.Is. b¥ ,thg use_of asymmetric. Side-hand
transmission. 11 is doubtful, however, if it 1S worth
while considering an alteration In the British system
unless a change”js made to 600, or even 800 lines,
with a corresponding increase In horizontal definition,
[n any event, much experimental development work
IS required, and it canno %e expected that any n?w
system can be made available as a public service for
several years after the end of the War.

One aspect of the subject that may settle the
future trend of development is that of the size of
Plcture required for normal home-viewing. At present
his size 1s limited to 10 in, X 8 in.; but it seems
reasonable to anticipate the desirability of ingreasing
thisto 20.in. x 161n. Forthesamewf,w,mgdl,st%]ce,
this will involve an Increase In the definition in both
the vertical and horizontal directions, and the
resulting. Increase in scanning speed will require a
band-width four times as great as at present. The
carrier frequen? will have to be corres ondlngly
Increased to at [east 200 Mc./s., a wave-length of on
and a half metres or less. The proRagatlon charac-
teristics of such short wave-len(t;_ts have certain
disadvantages from a general recepfion point ofview :
the effect of ground contours and the shadows of hills
and trees are more marked ; and interference effects
by waves reflected from buildings and othe,r,obgects
are more severe. Also, in (t;eneral, the sensitivity of
receivers would be less and the costsprobablg greater,
although by development and mass production this
cost might be reduced.

Colour

Demonstrations have alread¥ been r(iuven in Great
Byitain and.in the United States of the possibilities
of trapsmitting pictures in colour, which requires the
use of two or more basic colours. At the transmitter,
filters can be used to separate the colours. In a
mechanical system, as used in the United States, a
rotating set of colour filters permits the projection of
the various colour elements_of the scene In turn on
one(P_hoto-eIectrlc screen.  The pictures contalnln%
the different colour elements are each scanned, and |
some cases there s interlacing ofthe dif erent colours.
At the recejving end a similar rotating colour disk I
used in corijunction with a cathode ray tube. In the
electronic system demonstrated by Mr. J. L. Baird
In Great Britain, a two-colour and a three-colour
process have been used experimentally. In effect, a
separate screen IS used for each cololr, each screen
being scanned by a separate electron beam. In colour
television the total number of pictures transmitted
per second must be increased as each calour requires
a.separate scansion ; and the increase. in number of
pictures per second requires a proportional increase
m_dbtﬁnd-m?th.d If,tth_e practical Ilrtnlt is the ba?hd-
width employed, it is necessary to compare the
gd%/_antt_agego?/colour with the dlstvantagespof lower
efinition.

There 1sno doubt that colour does give a consider-
able improvement to the picture, It g_ears to add
another_dimension, and provided a certain standard
of definition 1s achieved in any event, then colour is a



No. 3943, May 26, 1945

ﬂreat advanta%e. This s th? experience of those who
fave experiménted with colour photograﬁh ,and it
|s_ﬁerta|nly true of the cm?ma, al hou% here are
stil m%ney who sa i]hety 8re er black and white,

If it be assumed tha frathree-colo&irsystem the
total pumber of pictures per second 1§ doubled
Instead of trepled, then double the band-width is
necessary. Ifthe band-width is 10 Mc./s,, correspand-
m_g with 8? lines for monochrome, then a colour
picture could be produced having 565 lines apBrOXI-
mately ; and a decision as to which was the better
would be difficult, for a 565-line 8|cture with colour
would give a]n agreeable degree of definition and a
pleasing result. _
_Thls_Romt was demonstrated by Mr. Kirke by
displayi %two still pictures obtained in the United
States’about a year ago and taken with a mechanical
colour switching system using 375 lines and 120
frames per second, "the whole picture being accom-
modated in the standard American hand-width of
4 Mc./s. The 375 lines in colour therefore correspond
with 525 lines in monqchrome : the pictyres Show
that the apparent definition 1s rather surprising, and
the compensating effect of colour Is quite noticeable.

FORMATIVE EFFECTS OF
ENVIRONMENTAL FACTORS AS
EXEMPLIFIED IN THE DEVELOP-
MENT OF THE ONION PLANT

By br. O. V. S. HEATH

Research Institute of Plant Physiology, Imperial College of
Science and Technology, S.W.7

URING the last two decades, discoveries of great
D importance have heen made in the field of plant
morphogenesw, and the gredommant part
the ‘extérnal tactors of day-length and te

has peen established. Applications of this knowledr%;e
to the control of plant growth in agricultural and
norticultural practice have led to important results,
for example, 'in the forcing of bulbs (BI™auw, Van
Slogteren and their associatésL?) and the development
of Vernalization as a practical technique in_the
U.S.S.R.345 In both these cases temperature effects
are concerned ; with regard to the length of day
effects (‘photoperiodism’)’the ample empirical know-
ledge we owe to Garner and Allard an subsegu,ent
Investigatorse has so far yielded fewer _practical
results than might have been anticipated. The work
dealt with in this article has brou?ht to a focus these
[ines of res?arch In an attempl to elucidate the
behaviour of the onion plant. . _
_The ths,mloglcal investigation of the onion plant
in this [nstitute began five years ago with the primar
object of discovering the causes of"bolting’ (flowering
In“onions grown from sets and the most satistactor
methods of control. As the work has developed,
Investigations on the mode of production, storaﬂe
and use of onion sets have been carried out. The
practical recommendations arlsmﬁ; from this work
are being dealt with elsewhere - the present account
Is concerned with the physiological effects of the
factors of day-length and temperature, and their
Interactions, m controlling the developmental mor-
Bhology ofthe onion Flant,—,es_pe_mally the processes of
ulb formation, and flowerinitiation and development.

Onions gre grown in practice from seed sown In
the open, from" transplanted seedlings, or from sets.
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The latter are small bulbs, produced from seed in one
season, stored dry through. the W|ntfr and 8Ianted
ouf Ina second séason to"give a usable crop 0f large
onions. Before the War, considerable quant|ties were
imported, mainly from southern Europe. Their chief
dls%dvanfage Is their marked tTndenc?/ to Eolt ; the
bulb produced is then general¥ small and of little
value. In this work, therefore, the gractlcal Interest
centres on preventing flowering, rather thap hastening
It as, for example, in vernalization, Boltlng may lfe
prevented in a number of ways, but therg is little
doubt that the most_practical method |ies in the use
of suitable varieties7.8 and sets of suitable size7.89
Selection of low-bolting strains has been carried out8
and re-selection work 1S being continued. _

To provide a background” for discussion, a brief
description will first "be given of the normal life-
history of an onion plant, covering the whole %rowth
and dévelopment from seed to mature harvested bulb,
through two growing seﬁsons and the interyenin
stor,a?e period; some of the experimental results wi
be intercalated as seems appropriate. Except where
other references are given, the whole account is based
on our own observations ; but the development of
the seedling (before bulb development) has ?Iso been
described g Hoffman10 and that of'the flower by
Jones and Emswellerll

Development from Seed to Set

Atgermination ofthe seed the cylindrical cotyledon
e_mer?es,, and through a pore near the hottom the
first Toliage leaf later protrudes. Each follage leaf in
turn emer esthroughammllar 0re In Its predecessor ;
the pore thus marks in each leaf the junction of the
cylindrical lear ‘blade” and the cylindrical sheathlng
léaf-base.  During,. development, *he first forme
portion of the leaf initial gives rise to a pointed
tructhre, the embryonic leaf-blade. This exrp?]nds
oth longitudinally "and. centripetally, over-arching

extends round the growing point and completely
surrounds it at a verr)]/ early stage. The pore Is thus
left on the side of the axis opposite the tip of the
leaf blade, and as the phyllotaxy is alternate, is thus
In the correct position for the_émergence through it
of the next leat in successjon (Fig. 1). The |eaf blade
Is at first solid, and only becomes hollow after emer-
gence by the formationof a_lysingenous cavity.

Before the onset of bulbing, new leaves émerge
about once a fortnight, at ordmarK summer tem-
Feratur_es_, and there are generally three unemerged
eaf Initials_to be seen at the growm%,pomt on
dissection EFlg. 1). Under short-da}/ conditions (less
than_about twelve hours) the plant can apparently
continue growing and _Froducm new leaves _in-
definitely in this wa)( without bufb formation, The
older leaves die off ; the pseudo-stem or neck, formed
of thin concentric leaf-bases enclosing a practjcally
solid core of growing leaf-plade, becomes gradually
thicker and longer ; “the short basal stem ‘tends t0
rot away below but grows gradually at the upper
end, whére new adventitious roqts emerge., After a
time (eighteen months, of artificially shortened days
n ?ne ex emme,nt% an inflorescence emerge_?; further
leat production 1s then carried on b)i an_axillary bud :
this_mode of growth without bulp formation has
(c:,otg(tjlnued formore than three years in the experiment
ited.

Under natural conditions, ~however, the day-
Ien%th ultimately attains a critical value at whicha
bulb begins to form ; that this is a response to the



Fig. 1. Loneitudinal median_section of a 4-leaved onion

SEEDLING BEFORE BULB DEVELOPMENT. x 12. LFAF NUMBERS :

1 T0 4, EMERGED LEAVES &46/. BLADE ; 4s., SHEATH) : 5 TO 7, UN-
EMERGED LEAF INITIALS : r.i., ROOT INITIALS

T .
stimulus. of long days is well established7-12.13 14,15,
The critical day-length varies for different strains of
onion hetween about twelve hours and sixteen hours13
at ordinary temperatures. The effect of temperature
on the [p otogerldodlc_reguwementfs of see I|n$s IS
similar to that described below for ?Iants grown
from segs. With the onset of bulblnq he sheathln%
bases of one or more of the innermost of the emerge
leaves begin to swell, and this is either accompanied
or followed by the swelling of the sheathes of usually
three of the ‘outermost unémerged leaf initials. This
swellln?_occurs bY increase In"cell size and develop-
ment of intercellular spaces, and without cell division.

When these unemerged initials swell to_form bulb-
scales the apﬁarently suffer some Irreversible change,
for they lose the capdcity ever to develop a leat-plade
and this also _athes to_one or two of the adjacent
unswollen initigls, Furthermore, it has been toupd
that when definite bulb development occurs, the
emergence of further leaves normally ceases, im-
mediately or soon according to the temperature914.
This observation has proved of the greatest value in
accounting for the behaviour of the onion plant under
various conaitions1416.

AI_though no more legves em_e_rqe after onset of
bulbing the production of leaf initials at the growing-
point goes on very ratpldly until there are about nine
unemerged leaves, of which the qutermost 2-4 are
swollen™(Fig. 2). = Some 4-6 of the unswollen leaf
Initials are available to R[oduce foliage Jeaves in the
next grow_mg season ; this number varies but little
with Set sizél7 and hence the hlgher yields obtained
with large sets, in the absence of bolting78, is due to
Iarqe size of parts rather than to a gréater number
of Teaf initials.ready for emergencell,

In this condition the neck of the onion plant
collapses, the leaf blades falling over on to the ground
while several of them are stil| green and turgid: This
collapse can occur with abtUndant soil ‘moisture,
though hastened by droyght, and is due to the
cessation of emer% nce of new leaves at bulbmg.
When the blade ot the last leaf has fully emerged,
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the neck no longer has a solid core (as in Fjg. 1) and
i St AR i d
i -hases. Is tu ily buc|

under the weight of the green Ieate-bla(?es,yespeual?y
In wind or droughtl8. _

FoIIowmq the “collapse of the neck the leaves die
nd the bulb enters upon a dormant period, which
can also occur with plentiful soil moisture ; If the
bulb has _been kept small by late _sowm(I] and close
spacm? it_now constitutes ‘an onion set, which Is
normafly lifted and stored dry through the winter,

The processes of bulb development and rlpemn%
normally follow the course outlined above, on?
oulbing’has begun. But It plants that have recentiy
begun io form” bulbs, are agajn subjected to short
days, although some individuals complete their bulb
development” and Tipen SatISfaCtOI’H?]/, In others the
process of bulbing 1s arrested and the emergence of
new leaves be_?_ms a?aln, some of these leaves then
showing transitional forms between true foliage leaves
and pufb scales ; Iowerm%the temperature ag/ have
similar effect. There thus a&Peas to be a critical
stage in bulbing beyond which the process becomes
irreversible, THhe practical interest lies in the similar
reversal of the bulbing process which sometimes
occurs, under field conditions during August or
September, in onion ENIants which have bulbed Iaﬁe
owing to very late sowing or low temperature. The
longer the harvest of such’plants is delayed the worse
they become.

Development during the Dormant Period

Wiith ripening, activity at the growing point almost
ceases ; during’storage dt ordinary temperatures only
one to two_more ITaf initials are’ formed, and these
mainly during the latter part of the winterl/, Then,
In Mar?h or April, the central aﬁls bearmgS tne
terminal growing-point begins to elongate, as the
first stage” in thé development of a scdpe. At the
same time ﬁ spathe devel?fs, ang,a_ lateral bud
appears In the axil of the last leaf initial (F|%. 3).
This shagre qf inflorescence dﬁvelopment seems 1o be
reached Tapidly, but no further deveIoPment oceurs
until after'the’set has been planted out.
Inflorescence initiation only occurs in_bulbs above
a certain size which varies with the variety of onion
and is ofthe order of 2 gm. weight or 1) cm” diameter.
Inflorescence Initials have only been found where a
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Fig. 3. Lon%itudinal section of an onion set after initia-
tion OF AN INFLORESCENCE. = x 10 approx.  Lb. LATERAL BUD ;
SC., SCAPE ; Sp., SPATHE ; I.i., INNERMOST LEAF INITIAL.

total of at least thirteen leaf initials has been formed
at the growing pointl/ and this may represent the
sta?e_o Tipengss to flower'18 The made of operation
of this ‘size effect’ is under _mvestlrt;anon.

When inflorescence Initiation ocCurs in a_bulb as
described above, the plant has necessarily been
exposed to IonP days to enable a bulb to form. The
flowering of plant kespt in short days throuphout,
described earlier, shows that at no stage of ontogeny
are long days (> 12 hou,rs? essential either for injtid-
tion of emergence of _m_Ior(iscences. Short da%/s
(< 161 hours) have similarly been found to be
unessential.

Development from Set to Mature Onion

When the set Is Flanted out, the eight or nine
unswollen leaf initials begln to_elongate, all except
the outermost one or tw0 having leaf-blades ; the
swollen scales shrivel and later ro awa?/. During a
Perlod of about a month at ordinary femperatyres
hree or four leaf-blades emerge in rapid syccession,
Thereafter the leaves emerge in serial order about
once a fortnight. In due course, in the absence of
bulbing and 1f the set was large enough to have
formed an inflorescence initial; the nflorescence
emerges from the sheathing base of the last leaf.

Ur]der long-day conditions, however, renewed bulb
development™ occurs. — The critical day-length for
Plants rown from sets is almost certainly lower than
or seedlings4, which perhaps accounts for the earlier
crops from sets19 For a given day-length, bulbing is
accelerated by high temperature dnd %reatly delayed
or prevented” by low temperature7I14%; " thus " at
lower temperatutes longer days are needed. There
appears to be a minimum time-lag of about three

eeks between the first aPpllcatlon of the Iong-dag
stimulus and the first external aﬁpearance of bul
development (21-27° C. and 16J hours).

If conditions are such as to produce early and
rapid bulbing, inflorescence emergence is su?_pressedﬂ.
This apPears_ to e a consequence of the stimulus to
bulb tormation, for at temPe_ratures low enou?h to
grevent or,ngreatly delag bu blng, Ion1g days actuall
accelerate inflorescence eémergencels. The acceleratio
Is thought to be brou?ht about mainly by a great
Increase In the rate of scape elongation, associated
with more rapid emergence of the surrounding leaves ;
Inflorescence initiation s aPparentIg independent of
day-length1s This effect of Tong days on elongation,
ofthe scape resembles their effect on the ‘shooting
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of spring cereals2. It would apFear that long days
always promote c%I_I extension  in th? onion gla t.
At nfoderate and high tem_ﬁeratures_ qn? days pro-
mote radial extension (bulb %v) and limit ong,lt%dlnal
extensjon eme\r,gence of new leaves and “in I(?,res-
cences) ; at lower temperatures such_lon,%lt_u_mal
extension is enhanced and radial extension inhibited.
Since long days combined with high temperatures
prevent inflorescence emergence, late planting of sets
in the field shPuId reduce bolting, and this actuFIIy
occurs8.  Unfortynately, this advantage of late
planting is more than offset by the great reduction
In yield8 which 1s probably mainly due to the reduced
leaf area caused Dy the Cessation of leaf emergence
with rapid bulbing, The small )Ele|d‘5 often given n
warm seasons In Great Britain, ¥ early’ strains of
American origin, which are likely to have a_low
hotoperiod for bulblng, may be similarly explained.
onversely, the large bulbs commonly produced
autymn sowing or Spring sowing under glass may be
attributed to “the large” leaf area produced beéfore
bulbing ﬁuts an enéi to the emergence of further
leaves. The effects otday-length1314and temperaturel4
upon rlp%nlrhg mtensﬁX those upan bul mg opset.
Very  high” temperdture (21-27° C.) durng the
second season’s growth not only prevents flowering
by accelerating bulb developmént; it also exerts a
direct effect even in hhe fabsence of,bul,bmog Ehort
dag/s), suppressmg both Inflorescence initiatjon and
thé emergence of Initials already presentl/ — Such
suppression without bylb development is unlikely to
be of importance under field conditions in Great
Britain, since high temperatures seldom occur except
during the long “days of summer.

Further Temperature Effects

Some further temperature effects may now be
considered. Attempts to vernalize opionseed have
so far gl,ven negative results, but the exposure of
the seedlings to relatlvely{ hlgh temperatures $mean
about 21° C.) throughout the first season’s growth
results in séts which do not_form infloréscence
inttials in the following springl7 and fail to tlower
when plapted914. In the datd so far obtained this
effect Is, however, inseparable from a size effect, for
owing to more rapid bulbing such sets are smaller than
those produced at lower temperatures out of doorsd.

The effects of hl%h or low temperature during the
whole or part of the storage period have proved
somewhat complex. The effécts upon flowering ma
be considered first. — High temperature (30° C:
throughout the storage périod. (twenty-two weeks
not only inhibits infloréscence initiation during storage
but also exerts a . remarkable after-effect™in pre-
venting such initiation during the following season’s
growthtr. Bolt[n% may thus be almost completely
controlledd.  High temperature for the first eigfit
Week? of the st rage FeI’IOd also exeyts an after-effect
In de ayln? and greatly reducing inflorescence initia-
tion and flowering ; Rhigh temperature for the last
eight ‘weeks of Storagé, although it does delay
Intiation and flowering to some extent, is much less
effectived1r. It was deduced from indirect evidenceld
that these effects of hl?h temperature were not in
the main brought about by the dr%mg of the sets,
and this has_been confirméd by subsequent experi-
mentation with controlled humidities. Cold storage
(0° C.) for the first eight weeks exerts an after-effect
In somewhat reducing inflorescence initiation and
bolting ; when given for the whole twenty-two weeks
or the last eight weeks only, initiation is prevented



during treatment, but whfreas in the former case
subsF uent initiation and Iowerm% are_reduced, In
the latter they apFear to be actually increased on
return of the Sﬁts 0, normal ten]geraturesal?. This
last suggests_that the onion plant 15 adapted to
climatic conditions in which a cold spell in J nu?,re;i-
February 1s frequent.  Greater survival In the field
of sets from the Tate_cold-storage treatment points |n
the same direction. The greater effectiveness of earl
hl?h- or low-temperature treatment in preventin
Inflorescence initiation 1§ of theoretical interest sinc
such Injtiation does not begin before March. ,
The formation of new leaf initials dyring storage Is
als affected by the temperature, hut these effectS are
mainly direct; the only after-effect foupd was. a
tendency for sets from treatments preventing initia-
tion to “produce initials more rapidly on retyrn to
normal temFeraturesﬂ,,thus rese blm?_the effect of
L%tgvecold storage on inflorescence Inftiation noted
ngh-tem erature storage not only affects initiation
of inflorescences and leaves, but alSo exerts remark-
able after-effects in delaying bulbing and ripening9.14,
Such delay of bulbm? allows of the emergence of
more, leavesl4 the defay %f ripening gives a IonPer
growing season, and doubled” or even quadrupled
¥|e|ds may resultd. As in the case of flower initiation,
he effects of ea_rly and late high-temperature, stora%e
(eight weeks) differ greatly, but here the differentce
IS In the opposite sense ” early heat treatment I
almost without effect on bulbing and. ripening, but
the etfect of late heat treatment 1Sconsiderable 7 heat
treatment thro,uPhout the whole twenty-two weeks
ﬁerlod nas a stil %reat,er effect. Recent experiments
ave shown that the increase in yield due to delay
of bylbing and ri enmg |% reater when qr mg of the
sefs In store is prevented comblmnq,hlg humidit
with the high temperature. The earlier"deduction14
that these etfects of heat-treatment were not due to
drying 1s thus confirmed. The disadvantage of high-
temgerature stora%e that it causes, shrivélling nray
%pp rently be overCome by the use of high humidities
ut the delay of ripening which causes the increased
yield may itSelf be a d|sadvantage In some seasons,
especially in Scotland and northérn England.

The effects ofthe envwggnmental factors on flowering
mal__y_ be summarized as follows ;

irsf, a direct effect of high temperature on
flowerin mag be distinguished. “Inflorescence initia-
tion and emérgence are inhibited, partially or com-
pletely, by exposure of the plants to tenfperatures
ahove about 21° C., either during the whole period
of growth from seed to set, during the whole storage
Perlod (October-March) or the earlier part, or
nroughout the second season of growth from re-
Panted set to mature onion, The “effect from seed

0 set may be solely due to the reduction of set size
consequerit on earlier bulb development ; the effect
In the second season is Independent of day-length
and hence of bulbing.  When high temperature™ is
api)lled during the last part of the storage period, It
delays _but may not ultimately reduce tlowering.
The effects of hi h_storage temEerature are not in
the main due to rylnq of the sets,

Very low temperature (0° C.) throughout the
?torage eriod ? for the Tirst part only, reduces
lowering : hut low temperature, for the’ last part
only results in a sudden tlush of inflorescence Initia-
tion on return to normal temperature and appears
actually to increase flowering. Medium temperatures

(10-15° C.) at any time during the life-history are
apparently the most favourable to flowering, except
for the accelerating effect of late cold storage.

On.flowen_n%, length of day has an_indirect effect
associated with bulbing as well as a direct effect. At
temperatures high enough to encourage rapid bulbing
in plants grown from sets, long days suppress
inflorescence emergence : at temperatures low enough
to prevent or delay bulb formation, long days accel-
erate the emergence of inflorescences by increasing
the rate of scape elongation! The former effect of
long days may thus be considered as indirectand due
to the promotion of bulb development. Day-length
is ap{)arently without effect on flower initiation, and
affects onlythe further development and emergence
of the initials. , o

The more important effects on bulbing and ripening
are these : The onset of bulbing is a response to the
stimulus of long days and there is an interaction
with temperature such that at lower temperatures
longer days are needed. Seedlings aﬁparently need
a longer "photoperiod for bulbing than do "plants
grown from sets. At high temperatures bulb develop-
mentisrapid and the emergence of new leaves ceases
abruptly with its onset; at lower temperatures one
or occasionally several more leaves may emerge.
W ith a return to short days and (or) low temperature,
bulbing may be arrested and leaf emergence re-
commence without the usual dormant period. Long
daysand high growth temperaturesnotonly stimulate
rapid bulbing onset and development” but also
exFedlte _npenmgz. Bulblng onset and ripening are
delayed in plants grown from sets stored at high
temperature, either throu%hout the winter (October-
March) or for the last part only ; heat treatment for
the first part only of the storage period has little or
no such effect. Such delay is increased if drying of
the sets in store is prevented by high humidity.

It will be seen that a fairly comprehensive picture
has been obtained of the control of development in
the onion plant by the external factors of day-length
and temperature. Further work is now being directed
towards a more rigorous analysis of the internal
rather than the external factors involved in bulb
development and inflorescence initiation. The im-
portance of such factors is indicated by the striking
effect of size of set; large size is the outstanding
characteristic leading to "bolting, and the experi-
mental fact that artificial reduction in size by the
removal of swollen leaf bases prevents or delays
bolting points the way to further progress in the
analysis.
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Prof. Samuel J. Record

The death on Februa_rY 3 of Samuye| Record at
the age of sixty-three will be keenly felt by people
all over the wQrld who are interestéd In wood, %r,
It the name of any one individual deserves to be
,speual(ljy associated with the great revival of interest
1n,w%o anatom durlngthe_;)ast%uarte[o_f,a_centur ,
It is his. He very earlyrealized the possibilities of tfie
then unknown woody species of the tropics and the
fundamental importance of the wood sample backed
bg ade%uate_ herbarium mat$r|al. When, thereforf,
Ne was ﬁgomted professor of forest products at Yale
In 1917, ne set out to build up a collection of timbers
that was to become by far the most important col-
lection In the world.~ What was perhaps equally
Important was that he deliberately aimeg at makln(h;
the collection available to any” genuine researc
worker in an%/ gart of the world.” A"deep apd sincere
desire to further the general cause of wood anafomy
In any way that he could was characteristic of him
and partly’explains his world-wide popularity. Much
that he did to this end by means of'encouragement
and advice must disappear with him; but heleaves
as more permanent memorials at loast two, of the
Instruments he Tsed for carrying out th|5£ol|,cy, the
Jjournal Tropical Woods, which“he founded In° 1925
and edited” until he died, and the International
Association of Wood Anatomists, for the creation of
which he was_verg/ Iar?ely responsible and of which
he was the first Secretary-treasurer. _ _
Record was an mdefatlgda le worker, with a_flair
for seeing what most needed doing and an exceptional
capacity for ?_ettln? it done, either by his own labours
or by interesting others. As examplés of these talents
one may cite first his books on the timbers of tropical
America, the first of which, written with C. D. Mgll
and published in 1924 marked a tremendous stride
forward in knowledge of the trees and the timbers
of this vast area, and secondly the standardization
of the terms used In wood ariatomy, for which he
was largel resFonsmIe as chairmap of the committee
of the Intérnational Association of Wood Anatomists
that ultimately achjeved this end. He was always
specially interested in the taxonomic aspects of wood
anatomy, and his exceptionally wide knowledge, of
woods enabled him from time totime to make striking
suggestions, particularly with regard to the position
or affinities of individual genera or the botanical
Identity of timbers previously known only by their
vernacular names, such as the tu|IRW00d of Brazil.
Record was educated at Wabash College, where he
obtained the M.A. degree and where he was later,
in 1930, qlven an honorary doctorate in science. In
1905 he took the degreeof master of forestry. at
Yale University and entered the U.S, Forest Service.
[n 1910 he werit back to Yale and joined the forestry
faculty. In 1917 he became professor of forest pro-
ductsand i 1939 Pinchot Erofessor of forestry and
dean of the School of Forestry. L. Chalk.

It is now nearly twenty-five years since | started
a most interesting correspondence with Samuel J.
Record, The correspondence continued without in-
terruption yntil the end of January this year, when
| received his last letter. He had mentioned his plans
after his retirement from the University, which he
sald would be in June—how he was anticipating hav-
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ing time for further research and the writing of a new
book, and hath he and | were Iookmg forward to fis
ex?ected visit to London, when we Could again dis-
cuss matters relating to forestry, nomenclature
|dentification of timbers, and other subjects of mutual
Interest. We had mych friendly controversy on these
subjects, but generally our conclusions coincided. His
energy and great knowledge, and the fact that he
had at hand éh very exhaustive collection of speci-
mens of wood (more” than thirty thousand) at Yale
University, the accumulation of which was largely
due 1o hli]_Eﬂersonal efforts, was a ?r?at advantage,
and from him | qam,ed much yseful information.

It was not only m his professional capacity that
he excelled : he had wide interests, an ‘active and
tireless brain, a keen and subtle sense of humour ;
and | shall always remember with Pl_easure,the long
Fersonal talks which cemented our friendship on the
wo occasions when he visited Britain,

His work “Timbers. of Tropical America”, the
quarterly journal TroRlcaI Woods of which he was
editor, and many others were invaluable, but his
outstanding work, “Timbers of the New World”,
provides much needed authgritative information
about the woods and forests of Brazil and southern
America, and Is of surpassing value to the student of
forestry and botan%. ,

His sudden death at such a comparatively earl
age Is a %r,eat loss, not only to his friends, but“also t
the world in general.  Alexander L. Howard.

Colonel M. J. Godfery

We regret to record the death at Torquay on April 9
of Colonél Masters John Godfery. . _

Colonel Godfery was a _Ieadmﬁ_ authority on
European and especially British orchids. He carried
out much research work in_some of the more critical
?e_nera, including Epipactis and Ophrys. He con-
ributed many IE,apers to botanical g)ournals, and . in
1933 published his sumptuous “Monograph of Native
British Orchl?aceae . llustrated in “colour by his
wife. It will onrg remain the standard work on the
group in Great Britain. .

C%Ionel G_odf_ew’s most ,strlklngn research related
to the pollination of species of the genus _Ophrcys
much of which was carried out by ‘watching .cut
flowers in vases on hotel verandahs’in the Mediter-
ranean region. He was able to confirm the observa-
tion, first made by M. Pouyanne of Algiers, that
certain species are pollingted by the males of insects
which mistake the lip of the orchid for the female
and, in performln? the motions of fertilization on the
lip, effect the pollination of the orchid. The male
Insects pay attention to the orchid lips only during
a short period before the females emerge from their
pup* ; thereafter the orchid lips are left alone. This
astonishing relationship between insect and flower
has since” been  discovered also in an unrelated
Australian orchid.

We regret to announce the following deaths :

Dr. Stanley Wells Kemp, F.R.S., secreta;r(y, of the
Marine Biological Association of the United Kingdom
and director of its Plymouth Laboratory, on May 16,
aged sixty-two.

Prof. P. Pelseneer, honorary permanent secretary
of the Royal Academy of ‘Sciences of Belgium.



NEWS and VIEWS

Hydrographer of the Navy :
Retirement of Vice-Admiral Sir John Edgell,
K.B.E., C.B., F.R.S.
On A

pril 30, Vice-Admiral Sir John Edgell retired
from the post of H%drographer of the Navy which he
had held since 1932, “Sir John has dseen flf,t%/-one
ears of service in_the Navy, and had been in the
urveying Service for forty-three years. H%held the
E,ostofhyd_m?rva\))herforl nger than any other officer
ince Admiral Wharton (1884-1904) and had in fact
done so for more than twice as long as any of his
redecessors in the post save one, The wark of the
,urve%/m Service under SirJohn In the major opera-
tions Nas'been commented on again and again dur_lnq
the War, most notably perhaps by the late Admirg

Ramsay in a report on the invaluable help ?lven in
@et%ree;éa,ra_tlon for and the consummation of D day.
putner

Itis more approgrlate to_refer to his interests
In_marine science %ener lly. Sir John was elected
F.R.S. in 1943 and was the first Hydrographer of
the Navg_to receive that high distinction since Sir
Mostyn Field (1904-9). He has served as a member
of the Port of London Authority since July 1941,
and has now (it 1s understood) Become acting con-
serva_tor(?f the River Mersey. "Shortly after fie was
aRp_omte Hydrographer of the Navy, he became
chairman of the Sub-Committee for Physical Oceano-
raphy of the National Committee for Geodesy and
eoph%sms agosmon he still holds. It is well Known
that the “DisCovery” Comm%tfe has, since Jts early
days, had exceptionally valuable assistance from the
Hydrographer of the”Navy in the planning and
running of its fine expeditions to high southern
latitugés, and since Sir John succeeded Admiral
Douglas on the Committee, his help has been very

reatly yalueq. :
’ GSITX_OY]_HUESQEH also takes part in the Development
Commission’s ‘work on fisheries research, and, by
%artlclpatlon in the conferences of the Internationdl
ouncil for the Exploration of the Sea, has become
closely acquainted with foreign oceanographers.
What has so far been said touches the past’and the
Rresent but it may easily be apﬁ)remated whai great
opes. British oceanographers Nave for the future,
knowing that Sir Jofin is applying his very best
efforts to_the end that Britajn shall become possessed
of a national_institution of oceanoqraphy. _He has
already presided over meetings of sciéntific men
working ‘towards that goal, and prospects seem
promising, Iargelg thanks to_ his energetic interest ;
If Britain should once again take up a foremost
position_In the study of the sea, it will be greatly
due to Sir John.

Rear-Admiral A. G. N. Wyatt

Rear-Admiral A. G. N. Wyatt, who succeeds
Sir John Edgell, was bom in 189%, being twelve years
ounger than his immediate ﬁredecessor. It is In-
eresfing to note that he Is the first H){drogl_rla&her
to entef the Navy after the withdrawal of H.M.S,
Britannia, and, consequently, through the Royal
Naval Colleges at Osborne and Dartmouth. He Had
the distinction of being selected as a chief cadet
captain of his term, evidence that at an earl)g age he
dlsplakl,ed those qualities of leadership and character
so noticeable in _later life, and the award of the
Royal Humane Society’s medal for life-saving in a
yachting disaster, when only in his early teens, was

indicative of his courage an_dnilowers of endurance.
Hee went to sea as a |dsh|g an in 1910. Durln(n;
g
d

——+

ne War of 1914-18, he served In destrogers and |
n battl_eshlﬁ Prince of Wales as a_ wdtch-keeper
nd, during the last year of the War, in command of

estroyer. As a young lieutenant, he was an expert
oat-saifer, at which he excelled, even in a Rrofessm,n
here a high standard of proficiency in that art is
anticipated. It was not until 1918 that he decided
on joining H.M.S. Melisande as a fourth class a?swtanf
surveyor, to devote his lite to that service of which
he was destined, twenty-seven years later, to become

the h
feature in the new Hy,dro%raa her’s

20‘9—’9—"

ehead,

A dIS,tInCIIV?

career 1S his long period of service “in ¢ q_? of
surveys at sea: ‘he has commanded six of H.M.
surveyln% fShIFS, exten?mg over a_perjod of fifteen
years’, i fac exce?t or a spell of eighteen months
as superintendent of charts at the Admiralty and,
early in the present War, an appointment for a
similar term as assistant hydrographer, he has been
In charge afloat since 1926, when he joined hys first
surveying command, H.M.S. Ormonde, His hydro-
graphic Services have taken him to, such varied Farts
ofthe world as Labrador, the Persian Gulf, Australia
and New Zealand, During the greater par{ of this
War, Admjral Wyatt was in command of H.M.S.
Challenger in eastérn waters.  On relinquishing this
command to take over his new duties, he received a
letter of appreciation from the_ Lords Commissjoners
of the Admiralty for his services “in the valuable
work of surveys completed under your direction since
your arrival in the ‘eastern theatre of war”.

Educational Plans and Purposes

In accordance with the ?ene,ral view that the study
of education isa branch ofsociology, Nature has duly
reported to its readers the discussions that led to the
Education Act of 1944, and those that have so far
resulted from that event. A new step has now been
taken, The Ministry isto publish a series oafpamphlets
the first of which; bearing the title “The Nation’s
Schools @ their Plan and Plrpose”, hasdust appeared
London : 'H.M. Stationery Office, 1945 Pp. 32,
d. netg. Here the Ministry comes {o cl%se_grlps with
the facts, the object of tfie pamphlet being “to set
out some reflections relating Blannmg o purpose In
terms, not of the legal ‘child”, but of iving children™.
Each kind of school is tersely dealt with, beginning
with nur?ery and infapt schodls. Here, by the waM, a
curious lapsus calami attributes to Margaret Mac
millan the great sa m\%, “Educate ever%/ child as if he
were your own”, 1t was Rachel’s saying, reverently
quoted bg her sister Margaret. The section onHumor
schools touches a sore spot when it remarks that so
far “the gﬂumors have too often had to make do with
the accommodation avallable after the seniors have
been dealt with”.

_ It'is, however, when the pamphlet leaves the sub-
ject of pnmarY and enters upon that of secondary
education that the d|ff|chj|t|es ber%m. The (fld Identific-
ation of secondary and grammar-school education
Is traced to its historical Causes, and blamed for jts
unfortunate consequences. ~ The, proml,smf; junior
technical schools, now_in wholly insufficient supply,
are explained, their vitality and successtul develop-
ment being attributed in part to “their freedom from
the ties of-any external examination” In the section
on modem schools we read aPa|n that “free from
the pressures of ank/ external examination, these
schools can work out the best and liveliest forms of



secondary education suited to their pupils”. In fact,
the Ministry seems to entertain definite views as to
external e‘xaml_nftlons., Cautious commendation 1s
iven to ‘multi-lateral” experiments in organizaton.
e note, however, thﬁt In the re‘construc,tl?nal plans
of certain counties, the Iekte_rs G. T.M." Trequentl
Indicate that grammar, technical and modern educa-
tion will be combined in one institution which will
not be too large.
1944 45

Survey of Technical Education,

1. his presidential address before the annual W hit-
suntide conference of the Association of Teachers In
Technical Institutions held in London, Mr. C. J.
Tirrell referred to some of the major problems now
emerging from attempts to implement the 1944
Education Act in the technical field, At the level of
secondar%/ equcation, Past_successful experience with
junior technical schools will be of?,reat value in the
establishment ofipractlcal and realistic curricyla, while
\he extension of the school-|ife under the Act to at
east five years opens up a wide field ofeducational ex-
periment’in the technical secondary school, without
prejudqlng the issue as to the extent to which the
multi-latéral’ idea may be applied, An extension of
the isystem _ofgart-tlme day refease is essential if prac-
fica exgerlen e and theoretical study are to be pro-
perly correlated, and there [s an obvious need for a
central council to rln% to?ethe_r the Hmversmes, tech-
nical colleges and inqustry, iIf higher technological
education is to maintain contact with industrial prac-
tice in all 1ts stages of development. Moreover, the
great importance of craftsmanship to the many small
indystrial firms f(some 100,000) seems to demdnd the
establishment of new national certificates in crafts-
manship which would ensure due attention being paid
to the necessary technical background underlying all
aspepts of vocational training.

Vocational Guidance

mne City of Blrmlnqham Education Committee
has issued” a report of @ research on “Scientific
Vocational Guidance and 1ts value to the choice of
emplo?{ment work of a Local Education Authority”.
The whole research, carefully and competently carried
out, has extended over a period ofno less than eighteen
years, Its general object being to ascertain” what
value there is in usm,% st chological methods in
aiding }/oung entrants mto industry, commerce and
the professigns, by shome clearly -t the outset the
likelthood of succéss or failure in Certain branches of
employment. The report suggests that on the staff
of a secondary school there should be at least, one
teacher compétent to apply psYchologwaI tests, and
that he or she should work’in close co-operation with
a specially qualified officer. _The resulting records
should be used from time to time to enable decisions
to be reached as to the course of a child’s insfruction,
and towards the end of the child’s school life to
enable the juvenile emft])loyment_ officer, co-operating
with the héad and with the trained teacher, to ﬂl_ve
reliable vocational guidance.  The report, which
Includes the most elabqrate details, may be obtained
H)ormZSthgdC”y of Birmingham Education Committee

British Council :
Formation of Agricultural Department

An Agricultural Department, which will be advised
by a panel presided over by Prof. J. A. Scott Watson,

chiefeducation and advisory officer of the Ministry of
A%rlculturet Ol}at?]ebeen_ et_up within the Sciénce

D ,Partmen British Council_and Dr. W. T. H.
Williamson has been at%)omted director of the new
Department.  Since the formation of the Science

DeBartment of the British Council in 1941, it has
been found that many of the inquiries from abroad
relate to agriculture.” In consequence, the Depart-
ment of Agriculture has been cre?ted to_ control,
co-ordinate "and extend the work a read¥ begun_in
this direction. ~ Prominent agricultural scientific
workers_have made visits abroad under the auspices
of the British Council and provided reForts on the
a?rlculture of some foreign countries. It will be one
of the tunctions of the néw Department to follow up
these reports and to provide expert information on
how far the agricultural needs of the countries con-
cerned can be provided for bY the nations of the
British Commonwealth. It will present the achieve-
ments of British agriculture to other countrigs and
keep them supplied with up-to-date informatjon on
all advances in practice and science. = Experiments
have already been made in_ the distribution. of
original articles for reproduction in the technical
Press overseas. o _

Dr.. Williamson has been adyviser in a%rlcultural
chemistry to the University College of SoUth Wales
and Monmouthshire. ~ This post was a war-time
creation, but he has built up a department which
IS now r_enderlng valuable service to the farming
community In South Wales and Monmouthshire,
Before the'War he was, foreleven years, chiefchemist
to the Egyptian Ministry of Agriculture, He was
entrusted with the reorgdnization of the department
and expanded it to more than three times the size
of the original, housed in laboratories. designed b
himself and with greatly extended activitie$ in the
way of research, advisory work and routine analysis,
In 1937, in reco?nltlon ot his %ervwes, hewa%crea_ted
a_commander of the Order of the Nile by the King
of Egypt.  Dr, Williamson has also served on the
staff of the Edinburgh and East of Scotland College
of Agriculture and the University of Aberdeen.

Proposed North Polar Flights

Several flights over the north geographical pole
have been made since Rear-Admiral 'R, E. Byrd,
U.S.N., made the fl|9ht in 1926 usm? Sgltsb ,r(];en
as a base. Most important was the Soviet xge ition
of 1937-38, but more f_Ilrt;hts are required, not prob-
ably for geographical disCovery but for magnetic and
meteorological research. Fllﬁhts over Arctic Canada
have been made on_ several occasions, It IS now
announced that a series of flights over both the geo-
graphical and magnetic poles"are being made by an
expedition from the _Emnplre Air Navigation Schogl
of R.ALF. Flying Training Command. ~ The aircraft
used is the LanCaster Aries which was flown round
the world last autumn by Wing-Commander D. C.
McKinley. Four new Rolls-Royce Merlin XX1V
engines have been installed, The base of the expedi-
tion is in Iceland, at least for the flights over the
geographical pole. Canadian base will later be
used for flights over_the porth ma([;netlc_ pole 1n
Boothia Peninsula. The objects of the flights are
stated to be. to examine the behaviour of compasses
and automatic dead-reckoning ?ear, and to collect
data on enging handling as well as magnetism and
meteorology. The plang carries food for four weeks,
sledging géar and ‘arctic kit.  The crew, all told,
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numbers eight and inclydes a medical officer, Wing-
CommanderR. H. Winfield.

Future of Base Metals

Lieut.-Colonel. Edgab Pam, president of the

Institution of Mining and Metallurgy, delivered his
presidential address "at the annual “general meetlnq
of the Institution held ojnted ou

n Magf 1. eﬁ

that a not Inconsiderable pdrt of mankind as a
whole depend for their living, or for their comfort
and convenience, on hase netals such as copp_er,
zing, lead and nickel; any |mP0rtant trend affectin

their availabjlity is therefore ot great general interest,
One effect of the War has been“the concentration of
a I|m|te? labour force on Productlon at the expense
of development work; the ore reserve of ‘most
Important’ mines has been seriously depleted and,
In sglte, of efforts intensitied duririg the War, no
ore hodies of real importance have been discovered
for many years. Progress has been made in mipin

and metaflurgical methods, but no epoch-makin

improvement stands to our credit since the develop-
ment of tlotation. W ith the relaxation of the demand
for war uses, the supply in the near future should
bedamFIe ; but within & few years a shortage seems
Indicated.

_In order to help in the Colonies and even perhaps
in Great Britain the opening up of new mines and
Industries, the Government should intensify activity
along the following lines: (1) extend geolqglcal
surveys, Including the borln% of promising’ regions ;
2) support univessities and. techpical schogls boy
he equipment of laboratories, the provision 0f
scholarships. and, above all, by the assurance of
such conditions of employment” for staffs that the
very hlghest %rad_e engingers will be attracted to
the” posts; (3) |mrFr0ve transport facilities and
help In building central power stations In selected
areas ; . (4) |mprov? the general_educ_atlon of the
population; especially in the Colonies, with particular
emphasis on health, Safety and the dignity of labour ;

(5) qive assistance in the development of promising

new plant or processes which re(iuwe finance beyond
the power of industry to supply. The Institution
has also a part to play: In the abSence of a Chamber
of Mines [n London; it might consider setting uP
and fostering a permanent committee always avajl-
able to help the Government or any other body
at short nofice by stud%mg and reporting on tech-
nical, educational, health or welfare mattérs. Such
a committee would also watch legislation and in
some cases Initjate djscussion with” the authorities
in England or the Colonies.

Preventive Medicine in Mexico

Dr. Anﬁel de la. Gaeza Bbito, director of the
Mexico S¢ ooIongglene SBoI. de la Oficina Sanitaria
Panamericana, 23, 607; 1944), maintains that medical
education in Mexico, while good on the whole, has
failed to k_ee? up with the rapid proaress in medicine
and especially Its social aspects, He declares that
medicine is tending to become a business rather than
a profession, The only ?mde for the average student
I1s the material success'ofmen in certain fields. Public
health is a _negilected branch, and the time devoted
to 1t in_ medical schaols ranges from 43 to 100 hours
which is decidedly insufficient. An attempt should
be made to correldte the clinical, medical and surgical
aspects of disease with the preventive social aspect,
The students, for example, should visit the homes of
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certain patients in company with a social worker to
gain anp|n5|ght Into trr)le ymfluence of background
Upon disease.

Conference on Microfilm and other Documentary

Reproduction . )

A coneeeence On microfilm and other means of
documentary reproduction, organized by the Associa-
tion of Special Libraries and™ Information Burfaux
ASLIB Microfilm  Service, Victoria and Albert

useum, London, S.W.7), will be held at the Royal
Society’s Rooms, Burlington House, London, W.[,"on
June 1at 1030 am. and 2 p.m., and June 2 at
10.30 a.m. On June 1 there will be papers and dis-
cussions on methods ofdocumentary reproduction and
[ts scope and use ; and. on appardtus and its use.in
library” services and tralnln?. On June 2, a ‘brains
trust”meeting will be held af which a scientific man, a
humanist and a ljibrarjan will discuss with representa-
tives of the Iegal profession, authors and 8u,bllshe_rs,
the eX|st|n? copyright legislation in %onn Xion with
documentagre roguction. Tickets of admission can
be obtained from the ASLIB Microfilm Service :
single session, 7s. 6d., whole conference, 15s. for
members; Its. and £1 for non-members.

The Night Sky in June
New moon occurs on June 10d. 04h. 26m. u.T.
and full moon on June 250. 15h. 08m. The followin
conjunctions with the moon take place: Jun
6d. "12h., Mars 4°N.: June 6d, 21, Venus 3°N.;
h., Saturn 0-6°S.: Jupe 16d. 21h,
S. In addition to these conjunctions with
the moon, Mercury Is In conéunctlon with Saturp on
Juno 24d. 1lh., Mercury being 2-2°N.  On June
[1d. 18h. 38m., Saturn”is gcculted by the moon,
reappearance taking place at 19h. 29-8m. No occulta-
tions of stars take place during the month. Mercury
rises about 20 minutes before sunrise on June 1 and
sets about an hour after sunset on June 30. The
planet is in_superior conjunction on June 16. Veuus
IS a conspicuous object’ in the eastern sky in the
morning horns, rising at 2h, 22m. on June 1 and
. 30m. on June 30. It attains its greatest westerly
eIongatl_on_on June 24, Jupiter séts about Ih. at
the beginning of the month and at 23h. on June 30.
Saturn’is becoming difficult to observe and sets about
an hour after the sun in the middle of June, There
will be a Partlal eclipse of the moon on June 25,
invisible at Greenwich, but visible in the antarctic
regions, Australia and eastern Asia. Summer solstice
Ison June 21d. 19h.

D

[
June lid, 18
Jupiter 4°
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Announcements

Phoe. W. J. Hamilton,
St. Bartholomew’s Hospital
appointed regius professor of anatomy in
sity of Glasgow.

Peoe.. C. H. Landeb, Frofessor of mechanical
engineering at the Imperial College of Science and

rofessor of anatomg at
edical School, has peen
the Univer-

Technolo%, London, and formerly director of fyel
research, “Department of Scientific and Industrial
Research, has been awarded the Melchett Medal for

1945 of the Institute of Fuel in recognition of his
work on fuel during the past thirty years.

Ebeatum.—The new head of the Science Deloart-
ment at the South-East Essex Technical College,
Dagenham, 1s Dr. J. F, J. Dippy, not Dr. Dipping
as printed in Nature of May 12,°p. 571.
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for opinions expressed by their correspondents.
No notice is taken of anonymous communications.

Inheritance of Morphological Characters in
the Sperms of Cattle

The PUIPOSE of the Present note is to record two

finding s which suggest the inheritance of certain

r’qov\})% grc(jal characters in bovine sperms as met in

(1) There is a fairly constant difference in the
nbe of the Frresran or Shorthorn sperm-head when
ared with Jersey, After a lengthy ex-
Eerrence | am abIe to distinguish between’the two

Inds of sperm smears with” a large measure of
accuracy n a recent test, sixteenm samples were
submtted y a supervising meat_inspector, who
stated that the samp Ies were “Friesian and Jersey”.
Differentiation was correct in each of the sixtéen
smears. Friesian and Shorthorn sperms usually have
wider heads than Jerse(y sperms Recognrtron of
differences In other reeds, suc as Ayrshires, Here-
fords and Polled Angus, has not been syfficiently
constant, so far, t warrantthe statement that these
breedsmay be picked from Jersexs to any significant
degree, althou h Herefords and Ayrshires have be%n
separated fron Jerseys occasrona It is th ourty
that Herefords mrgh usually be hus differentiated
from Jerseys bty) the slrg%htly wrder sperm-head.

(2) The possible inheritan eofother morphological
characters within theJerse breed may aIsorustrfrany,
he reparted becauseo therr rm%ortance rom ﬁssocra
tion with poor fertility. convinced that the
presence ang abundance of sperms with the abnormal
character of re-turned tails and ofsperms with narrow
heads are Iargely determined by heredrty the two
types.of abpormals being inherited seﬂara ely.
gspecially |mRressed by the fact that bulls, the
ancestry of which led me to expect a certain sperm-
picture, have shown the anticipated abnormality to
a marked degree on examination. More Fartrcularly
nas this been the case in bulls which belong to the
family known as the Z family and in the pedrgrees of
whicli bull Z figures on theirsire’s and dam’s Sides

On occasiop " the s?erm picture has been foretold

when the pedigree of a bull has been known; but
the analysis of pedigrees so far performed does not
entirely convrnce critical friends working in. live-
stock genetics. Many bulls prominent in pedigrees
have Iong been dead and were never within range,

y stand far back in most pedigrees, though
suc Is_may appear, several times ‘in the same
pedrgree Thesé foundation bulls have many descend-
ants™ therefore any bull has a good chance oftracrng
ack 'to one of these foundation sires, and | hear
more readily of bulls of poor fertility than of good
ones, Caution must therefore be exercised in claim-
mg inheritance, but further investigation is now my
inconcern.

To show the ori |n of the sug%estron of inheritance
of certain types ofsperms, thet ree pedigrees which
pointed the cIue are given below.
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It w f noticed that the sgerm prctures of these
three bulls were similar and, on | (I]urry emg made,
It was foundthat they were cIoser elated, the bull Z
being a paternal and materna ancestor In direct
male line. of the sire and dam of all three b Hlls
Bulls 885 and 1334 are half-brothers through their
dam P whrIe hull 1334 is also, half-brother” to No

1559 throu h their common sire S. The type
spe m. notahle In semen from these three reIated
bulls is similar to that shown by Williams in_“The

Drseases of the Genital Qrgans of Domestic Animals”
139 edition, p. 376, Frg 25); this sample was
ollected by me, and the bull was in the same Z
family as t he hree whose pedigrees are shown above,
This type of abnormality is known here as Te-tumed
tarls ecause the tails are turned back past the head,
but it 'f not su%%ested that this 1s the best\ﬁossrble
termino ?y Another family, prone to narrow heads
as the parficular sFerm typé, is well d icted in the
same work by Williams {pp. 380 and 381, figs.
and 129): both samples Were collected by me and
belong, to the D amrl the partrcular sperm- type
of which ortunateys Nnown to have been tha
the foundation bull D, himself, is narrow heads, It
may be mentioned thatthesamplesofwhrchWrIIrams
Erves nhoto 8ra hs were Ee in 1930 and 1933
g 125 Inficates a ba buI dgs 128 and 129
indicate totaI sterrlrty] On the ata analysed, t
appears that bulls which have bull Z as paterna

and maternal ancestor are eight times as likely to
have a sperm-picture somewhat similar to Fig." 125
by Williams as, are bulls not_connected with“Z for
séveral ?eneratrons back. Srmrlarly bulls which
have bull D as paternal and maternal ancestor have
five chances to one of showing many narrow heads
when com%ared with the above-mentioned lot known
as ‘other bulls’. In the matter of fertrlrty of all
bulls whose pedigrees are known the Z family shows
9 per cent sterile and the D 'family 18 per cent
sterile, as against the ‘other bulls” group which
shows 13 per-cent steri

Certain important factors in this work, namely
the ages of the bulls generally, the ages of the ster|
bulls,” the methods ‘of assessrng tértility and the
reasons for examination, as well &s details conceming
other reIated groups, are to pe discussed in a_later
paper. Itis aﬁree by the crrtrcal friends mentroned
above that the slowness of breedmfg work with
Iar%e dome(strc animals and the value o the economic
stakes make It desirable to inform fellow-workers of
strong suspicions when mych time may _be necessary
for supstantiation, The facts that different breeds
of bulls can be recognrzed by their particular sperm-
morphoIoPyand hafthe spefm- morphologyofcertarn
individuals of different families or strains In one breed
can be anticip ated seem to point to inheritance of
those special y During the past fifteen years
It has not been ossrble for me tonoornt to any oth er
cause which would bear criticis for the lack
ertility shown by so many young bulls. The present
contrifution 'ft e more permissible because of the
rise of artificial insemination. Bythatmeans efective
fertility mrght be spread widely. It is hoped that
other workers may be strmulated [E]a% ttentron
to the hereditary basis ofabnormal sperm morph
or of some character of semen whrch can be correlated
with impaired fertility.

Ruakura Animal Research Station,
HamrItonF Nbevg Zealand,

O

A. Blake,
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Calculation of the Results of
Microbiological Assays

In view of the increasing use of microbjological
methods for the assay of vitamins, amino-acids, etc.
| think it |mﬁ)o tant'to direct aﬁtentmn to the fact
that the method at present employed of computing
from the experimental data an “estimate of the
potency of the material assayed not only is theoretlci-
ally unsound, but also may in practice’give a result
which 1s materially in error. _
_The procedure originally described by the pioneers
in this field, and which “has now betome custom-
ary, 1§ as follows. Tubes are ,Pu,t up containing
several graduated doses of a dilution of the puré
enutrient”factor concerned (hereafter referred to as
e Sittact Belty asseyed. (165t PIEp . Besides the

X [ ), besides
‘blank’ n whlchg no a)édmgn to_thept))asa? medjum
is made. After the usual incubation, and estimafion
of the growth in all tubes in terms of a titration,
turbidin etric readln?, orother measurement—for the
sake of generality This will ‘be referred to as_the
‘response™a curve 1s plotted relating the dose D of
Stand. Pre?, to the rsponse Y. From this, curve
the amount of the nutrfent factor correspondm% to
the res,gonse y obtained from each dose d of Test

rep, 1S read off. Three or four estimates of the
brded"

of the Test P_r%), are thus obtalqed, %ndnﬁjro-

ese do not differ among themselves by more
than a certain amount (x 10 per cent is usually re-
garded as reasonable agreement) their average is
aken ags the final result, _

It will be noted that the curve relating dosage
of Test Prep, fo response Is not qutted—or it it s,
it does not affect the final calculation. | therefore
refer to this as the ‘single-curve’ method of calcula-

tion,
The relation between JP and Y is, over a cer-
tain range of dosage-levels, very closely linear in
many microbiological assays, so ‘that this equation

Is trie
Y = A+B.D

B is the ‘slope’ of the line and A is the value of Y
when D = 0, that s, the intercept on the Y axis
made by the line when produced backwards. —In
some cases A practically cojncides with the hlank’,
which 1s then "a point on the Stand, line; but in
other assays the “blank’ is off the line.

Now if the response to the Test Prerp, Is, due to jts
content of the pure nutrient factor provided hy the
Stand, Prep., without augmentation, diminution or
[nodlflcatmn bz anythln else—and this ha/ othesis
lesat the root 0fall'assays—the curve relating dosage
d to response y must e identical with thé" Stand.
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curve ex%ept that the scale is different; and the
ratio. of the scalps is the only sound measure_of the
relative potencies of the two preparations. Thus If
Fl) Is true of the Stand. Preé)., then the followin
orm of equation must hold for the Test Prep. :

y = a-b.d
and four important conclusions may be drawn,

1 Ifthe,Stan?, points lie closito a line, so0 should
the Test points also. Marked lack of linearity would
render_the assay suspect.

, %Zg,Th_e ratio of thwotenmes of th? hwo preFara-
tiohs is given by b/B, the ‘slope-ratio” ot the two lines ;
and the potency. of the Test Preg, calculated from
the slope-ratio Will be a valjd statement of the mean
Botency, over the ran%e of linearity of the Stand.
rep., Irrespective of the shape of the curve outside
these limits, Prowded that "the hypothesis above
referred to is true. :

32_ Since the constants a, A, are independent of
the Kind or size of dosage given, they must in theor
ne equal. This means that If the Test and Stand,
lines are plotted on one graph—the scales chosen for
each being immaterial, so long as they have the same
origin—they should intersect on the axis of response.;
an ani/< difference between them, if %reater than is
to be expected from the chance operation of experi-
mental efror, casts doubt on the valjdity of the assa
that 1s, 1t suggests that the basic hypothesis is not
true. Whether the difference (A —a) found in an
given assay IS, Of is not, big enough to cause sus-
leon,can, and should, be tested statistically ; but
here is no space to go into this now.

) Mathematical ‘investigation shows that unless
(A"—a) Is approximately zéro, so that the two lines
Intersect on, or very close to, the axis of response,
the l;smglhe,-churvel’thmetrﬁoghof calculation m_z% gIVﬁ
results which, althou ey may agree wjth éac
ot?wer within 10 per cegnt, ne\}/er{ﬂeflessgdlffer from the
slope-ratio” result by much more than this per-
cenfage. Itistrue that in such a case the whole assay
Is suspect and neither method maK give a true result’;
but 1t 1s very likely (see below) that the ‘slope-ratio
result 1s much nearer the truth than any other,

The foIIowm? numerical example from one of
several assays, the protocols of which were recently
shown me, “demonstrates that the matter is not
merely of academic interest.

Riboflavin ("gm.) TS e,
Dose Blank 10050 10 015 00 3 4% 6

Mearjesponse 260 340 512 650 402 4%5 o

The Stand, paints will be found to_lie very close
to a line which includes the blank’. The thrée Test
responses, read off from the ling, lead to riboflavin
contents of 35-7, 31-6 and 30-7 pn%;m. %er gm.
respectively; mean 3217 SJ m. er? . The three
results are all well within 10"per cent of the mean.

The ‘slope-ratio’ method involves the plottln? of
the Test points as well. They also lie close to a Tine,
but—unlike the Stand, line—It does not pass t_hrouqh
the ‘blank’; (A a? Is, in fact, approximately
0-85 ml. The slopes of the two lines should be taken
from the graph ; but the following approximate com-

utation ﬁIVES In the present case an almost exact
esult. THe increase In‘response from 0 to 0-20 pgm.
of riboflavin 1s 6-59 — 106 = 5-53 ml., which 1§ at
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the rate of 27-65 ml. per ggm. The increase in re-
sponse from 3 to 6 mgm. Of Test Prep, Is similarly
6-11 —4-02 = 2-09 ml., or 696-7 ml, ‘per gm. The
riboflavin content of the Test Prep, |sgg6|ven bg the
ratio of these two slopes namelly, 690-7/27-65 or
‘255f12 I%gén'rfeqrng?thoghgg t7he e te(r)bt%me'ds t?1%atrhle
Ingle-cu , 32- : ol
30_per cent too_high. 99 P g. Y
he ex Iiana,tlon of the dlscreﬁanc_y s shown by
further analysis of the data. The first and second
additions of 2 ggqom. of ribotlavin produced increases
nrgsmnse 0f3-80 — 1-06 = 2-74and6-F9—3-80:
.respectively, that is, nearly equal Increments,
ut the first and seécond additions of '3 mgm. of Test
reg, will be seen to have given incremental responses
f2-96 and 2-09 ml, which are much too unequal
or the difference t?’ be due merel¥ to random errors,
t may be that the first 3mgm. of Test Prep, provided
the bacteria not only with riboflavin, but also with
some_other factor they needed which was partially
deficient in the basal’ medium ; while the second
3 mgm. provided riboflavin onl}/, the deficiency In
the dther factor being now fuIY made u?. his
pOSSIbI|It¥ Is strengthiened by the fact that the
response to the second 3 mgm.“can be subdivided by
using the response to a dose of 4} mgm.. and the
two “1J.mgm. increments are then Seen‘to have pro-
duced increases In response of 0-93 and 1-16 ml.
respectively—that is, the difference is now within
the limits fexP]erlmen,taI error; so that the disturb-
mg Influence, whatever it maz/ be, ce?]ses ) havegffegt
after the first 3 mgm. of Test Prep, have been added.
M,athematl,caII%, the as,sa¥ as a whole is suspect;
but If there i1s a ythln? In this argument at all,_the
incremental responses fo the second 3 mgm. of Test
Prep, should be a fairly good measure 0f its ribo-
flavin content, even when"the incremental response
to the first 3 mgm. is not, This Is the reason why |
state above that even in g theoretically invglid
assay, the ‘%Iope-ratlo’ result may be reasonably
near the truth.” .
If other workers will go back through their records,
%Iot their Test Prep, lings on the same graph as their
tand. Prep, lines, and recalculate their results by
the ‘slope-ratio’ method, | believe they will find
many cases where (a —A) is susplcmuslry large ; and
| am”sure that In such assays the ‘slope-ratio”calcula-
I'lead to a result markedly different from the
In any event, the use 0f the ‘single-curve’
having no ad-

O "OgIRY:
-

[N

tion wi
old one.
method should” be apandoned, as
vantages and being inherently unsound ;> and the
Test Prep, line should always he plotted if only to
give an ‘eyesight’ test of the validity of the assay.
Eric C. Wood.

Virol, Ltd.,
Hanger Lane, Ealing, W.5.

Vitamin K Mechanism in the

Clotting of Fibrinogen

_ From ap investigation into the chemical mechan-
isms_ involved I the conversion of fibrinogen into
a fibrin gel, it aP ears that the conversion
occurs In at least two stages. The first stage
Is marked by the liberation of thiol groups n
the fibrinogen molecule. The secopd stdge 1 an
oxidation of these thiol groups, which unite"to form
disulphide |inkages with adjacent molecules. 1t has
been found possible to 1solate three intermediate

Thiol -
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roducts which react when thrombin clots fibrinogen.
hrompin can be divided into.two active components
which have separate and distinct functions. Neither
componen,t will convert, per se, fibrinogen m[)o_ﬁbrm;
but the mixture ofthe two will readily clot fibrinogen.
_Thrombim ,ccim onent A reacts with fibringgen
liberating thiol groups to form an Intermedidte,
flbrmogen B, between fibrinogen and fibrin. ~This
Intermédiate is formed durmtg normal. cIottln? in
apP_roxlmater a tenth of the time required to form
a tibrin gel. “The intermediate, when isolated, c%n
pe clottéd by thrombin component B or can be
immediately _converted into a fibrin_gel by minute
amour\ts 0 2-rrlleth -1 :4-naphthoquintone n 50 per
cent alcohol solution. ,
Examination of the ?els thus ﬁroduc_ed by either
thr?(mbm r 2-methyl-I : 4-napnthoquingné usmg
dark-ground illuminatjon and a maglnlflcanon 0f 90
diameters showed finely fibrillary %e s, and no differ-
entiation could be made between the two.
Evidence suggests that vitamin K s either a
prosthetic part”of thrombin component B, or that
It converts' a protein fraction Into an oxidation re-
ductjon system with a potential in the \[ICIHII}I ofthat
of vitamin K. Sensitive colour reactionsL? suggest
that a quinone structure is present in the thrombin
molecule. Both reagents give a slight reaction when
apglled_ to the ether extract of thrombin which has
been digested b%trypsm. , o
The reaction between thrombin and fibrinogen can
be illustrated by the following scheme :

Evidence in support of this scheme is both polaro-
graphic and chemical. (1) Polarographic analysjs
shows a relatively large number of'thiol groups in
fibrinogen B.  (2) Sinilar analysis shows Telatively
few in native fibrinogen. 'I(I3) The’isolation of thrombin
component A, which will ‘convert native flbrm_ogen
into fibrinogen B, but will not clot 1t. (4) The isola-
tion of thrombin component B, which ‘has no re-
action upon native fiprinogen, but which will convert
flbrlnoqen B into a fibrin ?,el. 5). Addition of small
amounts of thrombin to native fibrinogen temporarily
Increases the concentration of thiol groups. (6) Fib-
rinogen B will gel immediately upon’ the addition of
1 <gm. of 2-methyl-I :4-naphthoquinone in 50 per
cent”alcohal per ml. of fibrinogen solution, but not
upon the addition of alcohol alofe. Natjve f|br|n0(};]en
IS unaftecte %an excess of 2-methyl-l : 4-naphtho-
qumone. (/) When thrombin and “fibrinogen have
been. reacting for at least a tenth of thé normal
clotting time, clotting Is immediate if an excess of
2-methyl-| : 4-naphthoquinone be added. (8) It Is
essentidl that the pnaphthoquinone he added after the
thrombin, since the alcohol in which the naphtho-
quinone Is dissolved inhibits the formation of fiprino-
gen B. (9) . Thrombin dlg_ested with tryrr]Jsm gives a
colour-reaction characteristic_ for naphthoquinone
with 2 :4-dinitrophenylhydrazine.  (10) The clotting
of fibrinogen by thrombin is_greatly accelerated b
peroxidasé (which could re-oxidize the naphthol form
of naphthoquimone_resulting from the oxidation of
thiol groups). (L1 F|br|n0gen,|n both forms catalyses
the i0din action, a function of"=S

odium azide r



and —SH linkages, byt frbrrn does not (—S—S—
lrnka%e does not? Fibrin is readily s?Iuble in
sodiu hide, wh |c disrupts, —S—S— linkages.

Blood clo ting can be inhibited n excess of
t(h 8 compounés aghﬁry substances w |cﬁ react wit

tch)rnr%l ogrrt])u 5. (a) merscn]roy c%m ound S(c (6C gr}senrc
u Xi |
p The |mmed|ate oxrdeatron ofth ol cor?rpounds

hyl -1 4-naphthoquinone can be shown pol aro
gra? ical %/
Isnof suggested that the conversion of fibrinogen
0 fibrin occdrs when one molecule of frbrrnogen IS
unrted to_another by a single —S—S— linkag€, but
that the frbrrnogen moleeule contains many potential
—SH grous an that these unite in“a definjte
Pattern ormmgf lo ng chains and ultimately give rise
0 the typical Tibri
Details ofthe exp?rrmentswhrch gave rise to these
findings will be published elsewhere.
Raymond N. Lyons.
Kanematsu Memorial Institute ofPathology,
Sydnseyd ospral
yan

Feb. 1

Chem. Soc.

T%l[%/\/e‘m A, %crence 9, 358( 51931)

Methionine and the Fatty Liver of Infant
Pellagrins

On a previous occasron We were able to demon-

strate that the mtense ¥ liver |s an mvarrabl
concomitant of pella ra m In ants his fatty lrver
responds poorl¥ to a balanced |etwrth orwrthout
supplements of vitamin concentrates, chiefly of the
B comln it recovers slowly when treated with
cru? Iver ‘extract. but is rapidly and completely
healed by ventriculinl-2

In order to obtajn further information concerning
the nature of this fatty liver, we decided to test the
effects of methionine” under controlled condrtrons
Th? amount of methionine avarlaFJe to us was éust
sufficient for two cases, One child was three years
of age and the other fifteen months. As a control,
we Used another fifteen months old pellagrin.  The
three cases weye selected, not only on thé basis of
the clinical criteria on admission, but also on, the

srmrlarw of the liver lesion as determined micro-

scopica

he three cases were submrtted to broR % within
an hour of admission to hosprta It Was
established hat the fragment of lrver was intensely
fatty, with almaost every cell contajning a single,
large globule of fat, such as Is_described” previously
In our category 12 or t1ype 1,6 variety3 treatment
was then instituted Ne cases were put on the
same basal diet fmealre meal (maize) porridge and
half-strength mrlk and, In two cases, methignine was
added in amounts stated below. Biopsy of the liver
was performed in all cases soon after ‘admission, a
day after the last dose of methionine ﬁr In the case

the control, at the end of one wee

Case 1 was a three-year-old infant. A fotal of
8 gm, of methionine was administered orally over
four days. The treatment was stopped becayse the
clinical condition deteriorated and the oedema became
Intensified. The liver, at this stage, was even worse
than on admission tg hosBrtal Treatment with a
full diet and ventriculin resulted in the drsappearance

of the oedema fluid within four days, and the ljver
fat became absorbed, but at ﬁ much slower rate than
In cases not pre-treated wit methronrne
Case 2 was aged 15 months. A total of 11 gm.
o methronme was administered orally over seven
azs he c inical ¢ondition did not “improve and
oe ema became Intensified. Another ‘biopsy of
t e liver was Performed and the fat was almost as
abundant as at the outset of the treatment. At the
end of the first week, when the administration of
methronrne was_stopped, the ventrrculrn treatment
was mstrtuted This child also recovered slowly.
Case was the con\rol and also éS month g\d

On admission, the liver was trngurs a
hrstologrcall from those of Cases 1and 2. This
baby réceived no treatment other than half strength
milk and mealie meal porridge. Although the clmrcal
condition did not improve, the liver, at the e

one week, did show some deterioration. After treat
ment for one week with ventriculin, the child made

a rapid but uneventful recovery.

In" all cases the livers, were examined by fluor-
escence microscopy. Typical vitamin A fluofescence
was not observed in the Kupffer cells, However,
many of the big droplets of fat showed a dull greenish-
white fluorescence Popper and Chinnd maintain,
from their experiments in rats, that vitamin_ A
flugrescence drsapﬁears from the liver in choline
deficiency; butm hymapn infants we have f?und that
the fluorescence of the fat droplets in the liver cells
remains, even after treatment with methionine, and
the Kupffer cells remain free from vitamin A fluor-
escent material.
. From this inv strﬁatron we conclude :
junction with a high carbohydrate diet,
in the amounts used over.a short period, does not
remove the fat from the livers of human pellagrins
In-a manner _comparable with that described for
ventricylin, (6) Fluorescence of the fat droplets in the
livers of infants does not imply that they will respond
to methionine, (c) Methionine, under present con-
ditions stated’ above, nejther removes the oedema
fluid nor does it lead to clinical improvement, (d) A

igh. carbohydrate djet in infants has, not the lipo-
troprc actron In_children which it has in many adult
pellagrrns% ) Erthermethronrne inthe amounts used
over 4-7 days, IS incapable of actrng as a lrgotrope
In infant pellagrms or It requrres ome additional
dietary substance to exert its lipotropic effect as
Channon et al.6 suggested from ex errments In, rats.
(1), Ventriculin, in"conjunction with a_full diet, is
Still the best treatment for pellagra in infants. The
limited amount of methionine available to us (20 gm.)
prevented us from carrying out more exhaustive
experiments.

e are indebted to Mr. Brown, of Glaxo Labora-
tories, Johanneshurg, for the methionine.
Gillman.
J. Gillman.

a) In con-
ethionine
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Concentration Regulation and Volume
Control in Lumbricus terrestris L.

Previous WOrk on these topics {Adolph and
Adolphl Adolph2 Maluf3 Wolf* "Malute, Wolf*) has
assumed that the earthworm is a freshwater animal
and that volume changes are inversely pro(?omo_nal
to changes in the concentration of the body fluids.
Soil analyses _(Russell72 show that the “osmotic
pressure of soil is hlph,er Han the ahove %orkers hil_ve
assumed, Moreover, In the case of another annelid,
Nereis diversicolor, Beadle8 has shown that the hody
volume can remain constant while the body fluid is
dlluted.d Both “assumptions may therefore prove
unsound.

Earthworms were kept in filter paper moistened
with saline solutions, and the caoncentration of the
body fluid was determined. The body fluid used for
eac|1 dete[mlnatlgn consisted of a mixture of the
coelomic fluid and blood of four worms. _This was
analysed for chloride, and the conductivity of a
warmed diluted sample was measured,  Changes in
we|?ht were also followed, th,f worms being weéighed
In alr after gentle rolling on filter paper. Equilibrium
body flujd concentration’s are given in the uppergraph,
andequiltbrium changes in weu{;ht in the lower graph.

The upf)er raph shows that the animal poSsesses
well-developed powers. of concentration regulation
which are equally effective in media of widely different
cation_compositions. It can maintajn a Aypertonic
body fluid In ‘dilute’ media, and a hypotonic body
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fluid in ‘concentrat(id’ media, Few animals s%f r
mv_estlgated are able to maintain hypotonic bo
fluids, and In each case It has been supposed that the;
have evolved from fresh water (see Beadled). It is
ﬁossmle to argue in a similar manner that Lumbricus
as evolved from a freshwater to a semi-terrestrial
habjtat. The earthworm Is_certainly no longer a
freshwater animal in so far as its osmaotic relationsShips
with the environment are concerned. ,
The lower graph shows that body weight (that is,
body volyme) depends on the natufe and concentra-
tion” of the medium. Comparison with the other
gra[IJh shows that in many media, vqume? angd con-
entrations both increase.” Volume control and con-
centration refqulatlon are apparently not intimately
correlated, af least under the present eernmentaI
conditions. Almost all the previous work 1S based
upon an Inverse relationship between concentrations
and volumes, anq therefore some revision of past
conclusions may be necessary.
illiam Stephenson.
_ Department_onooIo%y.
University of Bristol.  March 12.
. EXE. Zool, 43, 105 Eg1925).

iboF[x oy
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Pigmentation of Orthoptera

The W|n?s and skin of the rqreen Mantis religiosa . .
contain not a green but a yellow and a blue ngment.

e vellow pigment is of a carotenoid character,
soluble in alcohol, ether, chloroform, acetone, benzene,
etc. Itisinsoluble in water. The parts treated with
the ether leave their blue grlﬂqment in the water, This
pigment is premﬁnated from’ the aqueous solution by
ammonium sulphate to saturation. It is ve,rsy,#]rob
abIY a chromo-protein (orf/topterocyanef). It 1§ imme-
diately decomposed by a few drops of cold concen-
trated” acetic acid. _ .

The blue colouring matter (orf/jopterocyanobiling)
passes into chloroform, ethy| acetate ‘or amylic
al_?_ohol. _These solutlons_glve the Gmelip reaction of
biliary pigments (violet rings, then green) with strong
nitric” acid. ~ The aqueous solutions show a strong
e Bhyiohagous Orthoptera, such as Acri

he ophagous Orthoptera, such as Acrida
turrita I_p anpP?]ganeroptera q%adrlpunctata,_have,the
yellow and blue compaonents, while in the hind wings
of Oedipoda caerulescens and Oed. schochii there ‘s
on%y water-soluble p}gment. _

he green hsemolymph also contains the blue and
yellow Components. “A green drop, absorbed by filter
paper, turns_blue in an orqanlc solvent. A blue drop
Is 1n turn dissolved in water. _

The bright red hind wings of Oedipoda mimata Pall.,
as well as-an oranFe,-yeIIow carotenold, contain also'a
red pigment soluble in water. 1t 1sprobably a chromo-
protein (orf/rloptoroer)fthrm,o). It is decomposed hy
acetic acid, fike the blue pigment. The red colouring
matter (ort/sopteroerythrobiline) gives the Gmelin
reaction, while the aqueous solution shows a strong
biuret reaction.

_ Zqologicallnstitute
University of Istanbul.

Salahettin Okay.
Jan. 15,
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Easy Demonstration of Nuclear Division in
an Animal Cell

The Chance appearance of a _perfectIY stained
nematode eg? in a smear of intestinal Protozoa pre-
pared by a §

of preparations ad hoc. T alls of nuclear divisio
In these were clear, and as cytology is strange ground
to me | consylted Dr. C. D. Darlington. _
The worm first treated was Nematospiroides dubius
Bay. (Strongyloidea), kindly identified by Dr. H. A.
Baylis, It 15 a very commaon parasite df the upper
paft of the small intestine of the woodmouse, Apode-
mus sylvaticus, pink in colour, coiled Into a charac-
teristic tight spiral column, the female worm beln(_i
about 10 mm. in length. The eggs segment to eigh
cellsin utero. A mousé may yield'more than a hundred
worms, and in_the colony in m){]garden all seem to
be infected. They are caught by a box trap with
oatmeal on the floor and a raisin“on the tnﬂger.
meq to the Iar%e size of the eggs of the worm
the treatment is rather slow. Put oneé to four female
worms on a coverslip with just eno_u%h saline to
hold them ; cut across repedtedly with needles to
release eggs and pieces of oviduct containing et]]gs
and sperm; smear with a stroke of the needlé ;
float fllm downwards on to freshly mixed alcoholic
Bouin’s fluid ;_reverse after a minute and fix for
three hours. The smear Is allowed thirty minutes
at each alcohol change and staining is by Delafield’s
nsematoxylin, port Wwine colour, overnlgnht. Differ-
entiate with 1 per cent acid alcohol for three hours ;
blue the film in slightly ammoniated alcohol of the
same ﬂrade ; Clear with clove ol f%r thll’% minytes
and aflow a few minutes in xylol before mounting.
The common strongyloid worm, Oswaldocruzia sp.,
of the frog intestine answers equally well, and no
doubt many other small nematode warms will dg_ so.
This opens up a field of investigation, as Dr. Darling-
ton says that in spite of the classical example of
Ascaris, very little is known about the chromoSomes
«ofnematodes, The clearest picture is given of meiosis
in the maturing eggs, a series of several often Itylng
In a piece of oviduct and showing successjve steps.
There are six bivalents all showing términal chiasmata
and at |ate metaphase these appear like a circle of
large diplococci which can be' counted with the
i obfe tlve,Eseephotomlcrograph). Mitosis also can
be followed in the segmenting egg, but is less clear

e
In' detail than meiosis as thg c%romosomes appear

udenL(Marjnoerlgeltr:q) led to the ma_kln%
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as .a ring, or double rmg, of minute granules on a
uite clear spindle. Chromosome behaviour I1s much
the same in both the sp%mes of worms examined,
Dr. Darllngton considers that a study of meiosis will
prove moré important than the mitosis which does
not show the features (that is, diminution) of the

Ascaris t&)e. ,

Metho ofloreparmg smears for chromosomes are.
of course, well known,”but the application to nema-
tode worms_appears to pe new, or not generally
known. It is for its possibilities for class work that
this casual dlscoverz makes, ItS aREeaI to me, The
zoologist need no longer go to plants for the demap-
stration of nuclear divisjon. The worms from wild
mice, voles, frogs or toads are available at any time
of the year, No skilled dissection Is required and the
techm,(%ue Is simple. . The student who has helped
me with ther{)remranons was successful in her first
attempts with little conning.. It 1s hoped that some
worker who has access to living hookworms, Ancylo-
stoma_and Necator, will_ make “tests with these and
report on the results, The eq([;s are very similar to
those of the worms here deall with and shouldJ_be
even more readily manipulated.

Li1. Lloyd.

The University,
Leeds, 2. March 17.

Species of Lucilia Attacking Sheep in
South Africa

_ Two species of Lucilia are stated to be associated
in the sheep blowfly complex in South Africa. Of
these, Lucilia cuprina Wied. is regarded as the main
Enmary fly which Rroduces strike _In living sheep,

. sericata'Mg,, on the other hand, is not considered
as Important™in this respect, although known to be
the chief cause of strikeS, in Europe. _

The systematic_separation of the two sPemes rests
mainly Upon a difference in the colour of the femur
of the”fore-leg in the adult fly, In L. cuprina this Is
bright green > in L. sericata it i1s black. 1n L. cuprina
the” ablomen 1S green with a bronze sheen; 'in a
typical L. sericata fly,it is a distinct blue-green.

In, an¥ batch of field material containing both
species, there is_nearly alwags a gradation “in the
colour of both femur’and abdomen so that, with
certain individuals, a correct classification is difficult.
The colour of a fly can also vary with the composition
of the larval food,supplrx. In addition, colour'is often
misleading, and in_some cases Is largely dependent
upon the opinion of the observer. 1t 1s therefore not
a sT0|entt|f|c criterion, (i biologically identical

e two species of flies are biologically identica
Botp are at_tPacted {0, and%r_ee_a upgon, c%rrlon, and
both accur In wounds on the living sheep. Moreover,
they interbreed readily in captijvity and there is
littie doubt that they dlso do so In Nature.

In breeding experiments carried oyt at this Lab-

orator?/, crosses. were made in both directions which
gave rise to fertile progeny. In the L\ generation, the
green femur of L. cuprina-and the blue-green abdomen
of L. sericata proved to be dominant, dll the pro?,eny
having these two characters. In the F2 generafion,
segregation occurred,,%lvmg individuals of three
types, pamely, (a) with gréen femur and_bronze-
reen abdomen (typical L."cuprina) ; (6) with green
emur and blue-green abdomen (hybrids) ; (,cg with
bla,ckt f)emur and Dblue-green abuomen ‘(typical L.
sericata).

In a" typical batch of F, progeny from such a
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cross. we obtained . 57 individuals of (a); _201
individuals of (b); and 62 individuals of (c].  This
Ives an aggrommate ratio of 1:4:1. This ratio
as reasonably copstant with all hatches examined.
Colour, therefore, behaves as a Mendelian character
with tetraploid characteristics.

In practice, this result means that colour cannot
be used legitl a}e a8 mea]ns of seParatln? tlwe
two species and, 1T this is the only character avaifable,
+he% shPuId be looked upon as, at the most, two
orms of the same species. _

Field material always contains indjviduals which
conform In appearance to the_hybrids of the F,
ﬁ_en_e,ratlon mentioned above. Thas, if all flies ex-
Ibiting a green femur are to be put down as L.
cupring, we-are including under this form g propor-
tion of the population which, strictly speaking, can-
gott behslrr]]gl_ed out asl_{enhter L. cgp_g Fl or L.Bserlcata

which™is, in reality, the id form. Because
ogthls, It is more thanyproll)abl]g t[]at records deaehng
with L. cuprina bred from living sheep include these

ybri % his would explain the very hlgh gro or-
tion of L. cuprina said to occur on“sheep on-
trasted with the low numbers of L. sericata. In

reality, it Js mo[e I|kelg/ that Bhe typical forms occur
In apﬁrox,lmatey equal numbers, _

_ If'this is accepted, the conclusion that L. cuprina
is the main primary f(ljy i incorrect.  Although
Australian workers reEar the crossing of the species
in the field as an unlikely contingency, they advance
no convincing, reason for’this opinion; As the h}/_b_nd
form appears’in field collectjons, we are more justified
g%acigncludmg that it does take place on an appreciable

G.
Parasite Laboratory, Division of Entomology,
Department ofA?_rlculture and Forestry,
Pretofia. Feb. 5.

Origin of a Toxicity to Mycorrhiza in
Wareham Heath Soil

Considerable interest has been aroused by the
researches of Raynerland Neilson Jones2on a growth
failure of coniters at Warenam Heath, Dorset.” These
workers_have demonstrated that this growth failure
Is associated with the development, in"the soil, of a
definite toxicjty to the mycorrhizal fungi normally
associated with these trees, and have B[esen_ted
conpvincing evidence that the toxicity Is of biological
origin.  Neilson. Jones has suggested that it may be
dug to production of hy_dro%n sulphide b}; aeropjc
sulphate-reducing bacteria. We have now been able
to show that the toxicity may pe due, at least In
part, to the production of fungistatic organic sub-
stances by certain PemctJIIlum Spp. characteristic of
the Warenam soil microflora.

Our observations on the mould flora of a_sample
of Wareham soil, as determined by platln% onJensen’s
agar, confirm those af Neilson Jones ; such organisms
aS Mucor spp., Trichoderma viride, Penicillium
chrysoggrvum and Fusarium spp., abundant_in meadow
or ‘arable soils, are virtually ahsent. = The mould
flora Is almost restricted to certain Penicillium, sgp.
the most abundant of these being several strains o
P. IJanczew,skn Zal., a number of slightly differing
Isofates which are tentatively attributed to P, jenseni
Zal. and a numpber of strains’distinct from P janczew-
skit_Zal. but clearly falling into the group described
by Thom as the P* nigricans-janczewskil series.
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Cultures of these mo I?]s have been grown on a
range of liquid media ana these have been'periodically
assayed for antibacterial activity by serial dilution
tests with Staphylococcus aureus and Salmo/iella ty?_hl,
and for fungistatic actlvng ny a spore germinatjon
test with the conidia of Botrytis allii. “Using this
technl%ue, we have found that the isolates provision-
ally identified as P. jenseni, after seven days incuba-
tion at 25°C. on a Raulin-Thom mediun, produce
a culture filtrate which will inhibit germination of
B, allii conidia at a difution of 11n %4, and growth
of Staphylococcus or Salmonella at similar dilutions,
The 1Sofates referred to the P. nigricans-janczewskil
series, on the same medja and undersimilar conditions,
will produce culture filtrates |nh|b,|t|ng germmat_lon
of B. alli conidia at a dilution of 1in 32, but requires
higher concentrations to inhibit growth of Stthy{I-
gcoceus or Salmonella.  We have not been able to
demonstrate the production of inhibiting substances,
under these conditions, by the P, janczewskii isolates,
but we have found that on medid containing organic
nitrogen, culture filrates are prodyced [aving a
pecufiar distorting effect on germ-tubes of B. allii,
even at difutions of 1 in 500.

The active_ antibiotic substa,ncT [produced by our
strains of P. jenseni has been isolated by extraction
of the culture filtrate with chloroform, evaﬁ)oratl_on
to dryness at reduced pressure and crystallization
from “ethyl alcohol. ~The substance this obtained
crystallizés from ethKI alconol 1 small colourless
prisms which appear throughout the liquid in clusters
resemblln? pairs of wings. It decomposes without
melting af about 205° C."and the decomPos,ltlon Dro-
ducts melt_at ab&ut 225°C. The ana){_ms of this
substancej(Table Q) bgregsweith that of gliotoxin3-46.

However, authentic gliotoxin produced by Tricho-
derma viridebcrystallizes in separate prisms from ethyl
alcohol, while Targe rosettes ofﬁrlsms are formed on
the walls of the container.  Although there 15 a con-
siderable difference In the appearance of the two
3ﬁe0|mens, a comparison of their properties has shown
the two to be identjcal. The s?emﬁc rotations agree
within the limits of experimental error. 'For a soly-
tion of 0-4 gm. gliotoxin from P. jenseni in 100 ml.
chloroform [N was — 248°, and for a solution
of 0-65 mgm. gliotoxin from T. viride in 100 ml.
chloroform [a}Iwas — 243°. .

The ab,sor%tlon spectra in the ultra-violet have
been studied by Mr. F. M. Page and Dr. W. C. Price.
aghutclgp\?eof the two specimens give the same absorp-
Biological properties of gliotoxin from P. jenseni
and from T. viride are identical, so 1t 1s concluded
that the observed differences in size and arrangement
of the crystals were in all probability due to traces
of Impurity in one or other of the samples. ,

We have found gliotoxin to be highly toxic to
mycorrhizal fungl. ~Various concentrations of gsllo-
toxin were included in_malt-extract agar (pH. 5-2
b?/_ addition of Seitz-filtered aqueous solutions o
gliotoxin to tubed agar medium at 40° C., followed
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by rapid cooling to avoid decomposition of the glio-
toyxin.pThe (?egrgee ofgrowth ofa r%nge ofmyc,orrhgizal
?nd pseudomycorrnizal fungi on these media, after
Toaubrlteee? days incubation at 25°C., is recorded In

Newman and Norman6 have g_resen_ted strong
evidence that the low |evel of micro |0I0ga|cal aCtIVIt}/
In sub-surtace soils is due to the accumulation of anti-
biotic metabolic_products of certain soil organisms.
It appears plausible to suppose the toxicity of Ware-
ham soll to_mrcorr_hlzal ungnl, and its generally
microbiological activity, to be dueto  accumu
of gliotoxin and other antjhiotic substances Broduced

the Penicillium spP. dominating its mould flora.
It is realized that” further InveStigation will be
necessary before final proof of this hypothesis can
be offeréd. ,

We are much indebted to Dr. M. C. Rayner for
cultures of mycorrhizal and other anl.

P Brian.
H. G. Hemming.
J. G McGowan.

Imperial Chemical Industries Ltd.,
Jealott’s Hill Research Station,
Bracknell, Berks. March 1.
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Influence of pH and Salts on the Solubility
of Calcium Oxalate

It has been observed that ingestion of soluble
oxalates agqravates the condition of oxaluria,
Barrettlhas Shown that oxalate absorptjon is requced
or even Inhibited when milk or a soluble calcium

salt is taken simultaneously, He explains this as an
immobilization of the oxalate as calcium oxalate,
which 1s almost insoluble at the pH obtaining In
the intestine. Whether intestinal absorption of cal-
cium oxalate is influenced by other 1gns has been
little investigated. Fiske and Logan2 have noted
the effect of magnesium, phosphate and sulphate on
the solupbility of calcium oxalate but have not
presented. qétiantHatlv? data. _We have nvestlgateg
quantitatively the effects of acetate, borate™ an

atiogiven” in the accompanying
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Bhosphate ions at various pH values on the solu-
ility of calcium oxalate. .

The general principle adopted was the addition of
various amounts of M/5 sodium hydroxide to a fixed
mount of M/5 acid and ?|Iut|0n with water to a
ixed volume. For example, to 50 ml. M/5 gh_os-
phoric acid 5, 10, 15, etc., m|. M/5 sodium hydroxide
were added and the totai'volume made up to 200 ml.
In all cases. Excess powdered calcium oxalate was
added and the mixture kept at 38° C. After deter-
mining the pH W|th,f1 ?Iass electrode potentiometer
the mixtures were filtered and the filtrates titrated

Wyith potassium permanganate. The titration values
tables are m ml. N/100
otassium permanganate pér 100 ml. filtrate.

From our results it appears that the solubility of

calcium oxalate is little affected by acetate ions be-
tween pH values 2-72-7-26, and” borate ions be-
tween pH values 8-40-10-56. In the presence of
P osi)hate, however, the solubjlity decreases between
DH 1-56 and pH 6-16, then increases gradually up
to pH_8-2 and thereafter very steeply. Moreover,
the minimum_solubility of calcium™ Oxalate has a
gégett]aetresvalue in the présence of phosphate than of

In the pH range 6:5-8-0 reported to be found

normally in the intestine, the solubility of calcium
oxalate” and therefore absorption of Oxalate 1ons
arising from calcium oxalate 1s_small even In the
gre_sence of phos(g)_hates of the food. Should con-
itions arise’ leading to a greater alkalinity than

-0, say, 8-0-8-4, in the intestine, we infér from
our results that absorption of oxalates arising from
calcium oxalate should'be considerable in the %r_?,senc,e
of phosphates. That this increase in solubiljty is
due to replacement of oxalate by phosphate is borne
out bgl hos%)hate estimations onfiltrates correspond-
Ing tf "HI 58 and pH 10-40 (Table 1).. Although

the initial copcentratiop of_phosghate in the two
buffers was identical_ the final values were in the
%%tlloiphosphate (pH 7-58) : phosphate (pH 10-40) =

A similar displacement was ohserved on the surface
of a specimen of yrinary oxalate stone when it was
placed for a day i a Sorensen buffer of pH 8-0.

A. A. Hoover.
. G. S. WIESINHA.
Faculty of Medicine,
University of Ceylon,
Colombo.

1Barrett, 1. F., Lancet, 213,1574 (1942).
I'Fiske and Logan, J. BZ|0F. C%em(., 93,) 211 (1931).
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Particle Shape

Mb.E. J. W, Whit%aker has d‘lrec(ﬁd attentjonl
to the fre%uent use of the term ‘eedle-shaped” n
chemlial literature as a loose description of cFrtaln
crystal shapes, and proposes a method of calculating
an ‘acicularity coefricient’ to. make this descnPtl%n
more precise.” Such a coefficient, however, would be
characteristic not_of the substance, but only of a
articular batch of it formed upder conditions’which
Ive rise to the particular ‘hapit’.

The bare descri tl?n, needlff-sha ed’, occurs fre-
quently when a complete crysta Io%,r phic description
seems desirable. Its use IS sometimes a confession
of failure, the crystals bemq so thin that the observer
cannot discover the exact nature of the termina-
tions. Sometimes one feels that the term merely
S)éParﬁSsses lack of interest in the crystallographic

The measurements which Mr. W hittaker syggests
(three on eack crystal) woyIanoIve, a conS|Hg?abIe
amount of [abour. If onespurpose is to describe a
substance, 1t would seem better to expend the effort
on an attemnpt to determine a few crystallographic
constants which would be truly chargcteristic.  If
on the other hand, one is interested in chemical
reactivity or Bhysmal properties, a study of ‘habit’
may be ‘valuablé, ‘In this case, however, the egm-
dinfensional particle (for example, cube or sphere)
should be reqarded as one epd-point in the scale, as
In Wadell’s ‘sphericity numner.  Wadell2 expresses
the sphericity by the fraction dn/D,, where dn is
the diameter” of the sphere of the same volume
as the P,a[tlcle and D, is the diameter of the
circumscribing sphere. A slight modification of
this teft may quite easily pe applied to rectangular
Paralleeplpeds, and_ 1" the sides are C
he degree to. which the particle approaches
the equidimensional habit %th_e cube) Is clearly
Vabcja, _the perfect cube being represented by
upity: . The cube possesses no relative elongation
along its axes, and one mode of establishing a scale
In which the cube has relative elongation of 0 1s to
define the elongation as 1 — \/abc/a. Some may
find it easier to comprehend these assessments if the
values are all multiplied by 100, so that one can speak
of a cupe as being 100 pef cent equidimensional, and
ganci(:lmp,ltely long needle as being 100 per cent

A more detailed classification of shapes b¥ Z|nqg3
takes ratio into consideration in a somewhat similar
manner to that used by Mr. W hittaker; but Zingg’s
method leads to the recognition of tendencies towdrds
four habits . spherical (for he approaches it from the
sedimentar ,ﬁetrograg er’s point of view), disk-
shaPed, rod-like and pladed. o _

It should be borne In mind that with microscopic
Bartlcles the measurement of two dimensions may
e all that is practicable, and shape assessments
hased on this limited data may be better than no
data at all45.

British Potteries Research
ASSO&I&IIOH,
Penkhull,
Stoke-on-Trent.

Nifurs, 16, 381 (19),

acel, e et Gtk 81 181,190 (1935)
. Schweiz, Min, . Mitt,, 15, .

e 15" Geol, 44" 0 (103

*Zinqq, T .
gRittgegnhouse, G, Tt Petrs}., 13', 79 (1943).

Frank Smithson.
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The coefficients proposed by Mr, E. J. Y\l
Whittakerl tor expressing shapes . of rec,tangu ar
Parallelepl eda are not, Im my opinjon, quite Satis-
actory.  The acicularity coefficient (ac :h2) does not
really “express true acicularity, becd;iuse the ter[n
acicilar’ means ‘meedle-s aPed .and is commonly
applied to eIongatTd crystals with a croqs-sectllon,
approaching a régular polygon. The term ‘acicular
cannot, strictl seveakhng, e a H|ed |!o elongated
ta uIar,cr%sta s, which “are ysually referred to, as
faths’, if short, and ‘blades’ if long. Again, the iso-
proportionality coefficient (a ;b or b:c) does not
express any significant shape, because it is based on
two dlmensmn?, 0n|¥' _ ,

Various coefficlents can be devised for expressing
the habit of crystals ; but I think that the followin
coefficients are” better suited to express the char-
acteristic shaDe of a rectanerular Daralleleninedon

rFoor a cube, both these coefficients are equal to

] S. I. Tomkeieff.
Klng’s College,
Newcastle-upon=Tyne.

INature, 155, 331 (1945).

Mr. S | Tomkeieff's criticisms of the coeffi-
cients | have proposed for expressing particle shaPe
are based on two_points: the tefm ‘acicularity
applied to the coefficient ac : b2 and the use of a ’b
orb:casthe second shape parameter. With regard to
the definition. of acicylarity, | would point out that
my use of this term 1s an”extension of its common
meéaning, so that It may be applied in a generalized
sense to_figures with three u_nequalgrlnmpal dimen-
sions.  This extension is quite analogous to the ex-
tension of the terms positive and pegative as applied
to the indicatrix of biaxjal crystals in crystal optics,
these terms beln% derjved froni their use in descrlblnﬁ
the indicatrix ot uniaxial crystals. —Also, althou_%_
my,isoproportionality coefficient 1s not_an explicit
function of al| three, dimensions, it s not independent
of any of their values owing to its definition as a :b,
or bc, whichever is the smaller, and 1t does, in
combination with the acicularity co,effluent,,unl%uely
express any shape. Although there is a lss in mathe-
matical rigour here, there ISa great gain In S|mpI|c_|tY.
Satisfactory coefficients for descrlb_lngi particle
shape must s,at_lsf¥ the two mathematical criteria :
(1) "The coefficjents must be hom,ogeneous functions
ofa bandc. (2) They must be independent,
They should also satisfy, so far as possible, the
following four conditjons : E3)The coefficients aE lic-
able to a comBIex shape should analyse that shape
Into_two variables which are readily ‘separated sub-
J%ctlvely In_the impression given he complex
shape, “(4) Their numerical values should vary along
a series of shapes in accordance with subjective
estimates of the changes oc_currln% from one’shape
to another. (5) The Coefficients should he as easily
calculable as possible from the values of a, b ang C.
FThls Is 0f consjderable grac,tlcal Importance if a
arge number of particles is being measured.)
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e coefficients should possess whatever other
6) Th fficients shoyld hat th
Rropertles, ma¥],be required for the work in con-
exion with which they are to be used.
_Elongation and tabularltay,probably satisfy con-
dition (3) betier than do the dcicularity’and |sqgropor-
tionality coefficients. But subjective |mPre55| ns are
much less sensitjve to slight changes of shape th'im
are the numerical values ofE and T~; and the calcula-
S T I S
u i IS requj

e acicularity and ﬁsoprogortlonallty cgefflments.
ngh regard to condition E , the two systems are
prot abl sun_edt to d|fffetretr)1 | urposes. Thus on m%j/
system “a mixture of fabular square prisms an
elongated ones would always give mean coefficients
Jongated 10 al I mean’ coefficien
corrésponding to a square prism_(or to a cube if the
values were apprognate.l{y distributed), whereas on
Mr. Tomkeleft's system it wo IJd not.

, E. J. W. Whittaker.
_F|§Id Cottage,
Windlehurst Road,

High Lane,
Stgckport.

Chemistry at the Older Universities

_Inan art|cl? in Nature of,Februar}/ 10 on “Chem-
istry at the Oldoi; Universities of Britain dining the

Eighteenth Century”, Dr. Archibald Clow repeats a
number of assertions of a highly flattering character
which have been madg fromtime to t|m% regardin
John Mayow, b)( Beddoes, Yeats, Gotch, Gunthe
and others : ‘statements which it is surely fime to
eliminate from the history of science, Dr. Clow says
that Mayow’s “De Sal-nitro et Spiritu nitro-agréo
heralded” the later discovery of oxggen”, and he
%uotes, apparentlﬁl with approval, Gunther’s view
that Mayow was the “greatest chemist whom Oxford
ever proquced”, Also he says that “Mayow was not
gn associate of Bo%le; indeed they sgem to hav

een mutuaII}/_una, are of each other’s work, an

Mayow’s contributions remained hidden for many
years”. . . : .

In an article published some time ago entitled
“John Ma¥]ow In_Contemporary Setting”L | pointed
out that these views—as well"as many others held
re%ardn)g Mayow—are very erroneous ; and that
Mayow’s work; far from bemfg mde,Pendent of Boyle’,
was merel¥ a Fale_reflexmn rom 1t. Mayow, in fact
mentions Boyle fairly often, and states that some of
his experiments were similar to those of Boyle, Part
of his endeavour was to show that what we call nitric
oxide obeyed Boyle’s Law, and although here he
does not mention” Boyle he very probably thought
the connexion to be so obvious as not to require it.
That Mayow’s work was not hidden at all is shown
b%,the fact that it received extensive review in the
Phil. Trans, at the time of its publication.

On the other hand, that Boyle was aware of Mayow

seems to be clearly indicated by the fact that
Oldenburg, in a letter dated July 10, 1674, wntmg
to Boyle; says: “I hear some” very learned an

knowing mer speak very slightly of the (%umque
Tractatus of J. M., and a particular friend of yours
and mine hold me yesterday, that as far as hé had
read him, he would shew to any impartial and con-
S|der|ng man more errors than one in every pa?e”z
All'who have really studied Mayow’swork are prefty
certain to agree with these “learned and knowing
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men”, Itistimethatourperspective regarding Mayow
was finally and defin?tel)[/] reedeusted. . N

o T. S. Patterson.
University of Glasgow.
17%y, 15, 47, 504 (1931)
ARlonar SR8bs (17un

kindly pointed out to me b
Dr. K. R, Wehb Southgm%ton, that | have,don)é

It _has been ve5¥

less than_gustlce to Cambrid e,chemlst%y b)é omitting
to mention that Jt was |. Milner (1750-1820) who,
although Jacksonian professor of natural phllosoRhy
and n0t a chemist per se, observed in 1788 that
ammonia passed over heated _mang,anese dioxide 1s
converted into red fumes which dissolve In water
to_torm nitric acid.  This oxidation of ammonia now
effected catalytically by atmospheric oxygen Is the
basis of the modem ‘commercial method of preparing
nitric acid. Both Milner and his successor, F. J. H.
Woll st?n (1762-18238, taught chemistry and pub-
lished plans of their courses.
_Other minor points are ‘Robinson’, p. 161, col. 2
line 38, should read Robison’: Vagani’ should read
‘V|?an|’ throughout; the Intrusive comma between
Cullen and went, p. 160, col. 2, line 41, should be
deleted ; the first of R. Watson’s Essays appeared
threg years earlier than stated ; f|nall¥:, although
R. T. Gunther in “Early Science in ambnd?e”
D. 225) q|ves the date 17 l_apparentlg Micklebufgh
or_Mickleborough) held office unti] 1756.

On the other hang, as far as Oxford Is concerned,
following the Iong_lme of historians from Beddoes
to Gunther | credited John Mayow with being one
of the great luminaries of early Oxford chemistry.
That this is not so has been disCussed by Prof. T. S.
Patterson, and all chemists interested n the early
history of their subject should refer to his masterly
analysis referred to above.

Department of Chemistry,
Marischal College,
Aberdeen.

Archibald Clow.

Exypncpia

Fromtime fotime I have exPerlenced, mme?_mtelg
upon awakening from sleep F]g ;07rvoy), the ability t
see with tllumination below the threshold for scotopic
vision. This power of seeln(r; in the dark, which Is
transient, is quite different from scotopic (tW|I|ghtg
vision ; the colour red can be _dIStIn%UIShed; an
the field of vision Is small. | think that the portion
of the retina emEJoned Is the macula lutea, @ part
which |s,ﬂene_raly regarded as being night-blind.
That the illumipation wa%_really below"the hr%shold
for scotopic vision Is confirmed by my wife who, on
at least two of the several occasions,” observed fhﬁt
the room (which was *blacked-out’) was pitch-dark.
Thedphenomenon appears to me}o be an intere tln%
survival of a faculty which must formerly have bee
of considerable value to man, a faculty analpgous
to that of P]rlckmg up the ears, which some of Us—
doubtless the less”highly civilized—still retain.

, A. F. Dufton.
The King’s Lodge,
Hunton Bridge,
Hertfordshire.
March 31.
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Some Interesting New Fishes

George Sprague Myers describes two remarkable
minute blind fishes and. some related forms in his
recent work _(“Twg Extraordinary New Blind
Nemato nath Frshes fromthe Rro Negro, representing
a New family of Py%rdrr ae, WI a Re-arrange-
ment o the Genera of the, Family, and Illustratron
f some Previously described Genera and Species
rom Venezuelaand Brazil”. Calif. Acad. Sci. Fourth

ITEMS

erres 23, .N0. 40 ; Nov. 1943 These two bljn

rshes P dbra]nopse enmanni (néw genus and species

an o us e tzr ng genus and species)

B fek spines. 1a1anops has no eyes, and

rn elus they are ru rmentary ey resemble
0

one another close butdrffer suffrcrently warrant

e seParate ﬂe f form a  series. with
lanapteryx  anquilla Myers escrrbed previously
from the same Iocalrt rock %ools below Sao Gabriél
Rapids, Rio Negro razr rch p0Ssesses eyes and
In many ways resemb es the other two. It Is probable
that the two blind fishes live buried in the sand.
The author Is of the opigion that the absence of
ch ee s Ines Is a primitive feature which relates them
to atogenys, the most primitive py]gr did, and
that they arg’ probably derived from 'the Nemato-
genyinse.

New Genera and Species of New Zealand Collembola

Apaper by J. T. Salmon ofthe Dominion Museum,
WeIIrngton Fee. Dom. Mus., 1 123 1942-44)
descr Pes |ne new genera and forty-one new species
of Collembola. Nine varieties are classed, provisionally,
as new sub-species; but the author Is 0f the opinion
that these are moreéi)ro abl Isy colour variations
of the species. The paper Is the result ofan investiga-
tion (mainly in the Wellington area) of what'Is
termed_“the_micro-Collembolan fauna of leaf-mouyld
and soil”. Full and systematic descriptiops of the
genera and specres together with twelve IrJIates (one
coloured) ontarnranr clearly executed illustrations,
make this a valuable referénce work.

South African Onychophora

R.AH oIIrday records some rnterestrng observa-
tions on the behaviour of perr atids rn captrvrt
“Further Notes on Nata Onyc hora tal

us., 1 ; These chrefly
refer to Berrpatus mose | P arently the youn are
om on towards the end arch and th roug out
April. The number ofyoung produced by one fémale
IS 6—8 In a year, ong, or more_ often two, at a
time. The newly hom younq eats its first moult and
then proceeds to fend for itself, the feeding habits
being similar to the adult, The insect food IS covered
with™a copious flow of saliva, and 1t seems that it is
Jrobabdy at least partially liquefied before being
ngested. These notes are”accompanied by a very
Jeautrful series of photographs.

Schyzotrypanum Cruzr
H. Meyer and M. X. Oliveira have published a
Ja[per wrth the titie, “Sobre O Desenvolvimento
ntracelular Do ‘Schyzotrypanum Cruzi’ Em Cultura
De Tecido Como Mejo De"Verificacao Da Autonomia
Celular” (Rev. Brasil. Bigl., 4, No. lﬁ in which it is
shown th t there is a strrct relations n hetween the
gyc(e chyzotrypanum Cruzi and the host cell,
ruzi continues to develop in the ceIIs until it
has exhausted all its nutrient media, and the physio-
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logical condrtron of the cell determines the number of
tr(y&anosome that are formed. From this it may be

ectured that cells in tissue cultures are rndepend
ent unrts because, on the assumﬁtron that ap rnte
cellular connexion exists, it wolld be possible for
the parasite to migrate to an adjacent cell from which
it could derive nourishment. “A number of experi-
ments proved however, that this did not occur,
Adjacent cells haye the Parasrte in different stages of
development, and sofar hernvestrgatronshaveproved
that the [ife-cycle of S. ruzr IS always restricted
to one cell.  The subject Is to be dealt
fully later.

Preferential Segregation in Maize

A, E Longley ;Genetrcs 30, 100 ; 1945) shows
that in the presence of the knobbed chromosonie’ 10
of maize the genes on other chromosomes which
bear knobs sometimes show Freferen tial segLregatron
Rhoades had alread found hat Penes on
chromosome 10 seqe gated in a preferential manner.
Longle shows that there s a referentral accumula-
tion” of non-homologous knobhed chromgsomes in
the functronal megaspores.  There results a pre-
ferential disjunction apd accumulation of knobbed
chromosomes to the functional megaspore.  Two
?enetrcal results are to be expected ‘and are shown
0 be occurring : (a) abnormal segregation of genes
located near the krobs, (6) false” linkage between
(rrenes on non-homologous’ chromosomes.  There is
itle or no evidence of a corresponding behaviour
In microsporogenesis.

with more

Low-Temperature Requirements of Fruit Trees

Deciduous fruit trees often fajl to show normal
spring bud-opening unless during the dormant season
they “have Deen exposed to low temperatures for
periods which vary with the species and even with
he v rretty With grapes, Magoon and 1. W,
Dix iPro Amer. Soc. Hort a2, 407 194)
ind that when the plants are placed in'a greenhouse
at 60- fter exposure to 45° F., thenumber of
days re urre for bud-break to occur Is inversely
elated to the number of hours of exposure to the

ow temperatures. Here as with blueberries (G. M.
Darrowp d 89; 1942) varietal drffeﬁences
exist and wrth blueberrres the absence of sufficient

in"unsatisfactory srrng
rowth and, fréquently, the subsequent death of th
lants. Delayeds ring bud-openin too rsex 1bited
y insufficiently chrIIed ecan trees: W, V.
Horn I0id., 43,765 ; reports thatwrnter ray
dwrhz 4drnrtro 6-C clohexylphenol reven s this
delay in spring row\h On one vari ty berf)th
regurres nly v ry slight wrnterchr Irng t ffect
the winter spraying was only slight.

Energy Relation in Enzyme Reactions

Althoufgh on a thermodynamic basis a very large
number of reactions may be theoretically possible n
a ﬂrven biological system, the presence” of enzymes
will result in the selective catalysis of only a limited
number of these reactions. In the cell, the’prominent
processes of hydrolysis and condensation and of
oxidation-reduction are accompanied by a variety of
other reactions such as amination, “deamination,
alkylation and so on. Many such reactions are pro-
ceeding in the cell continyously and simultaneously.
Proteins are constantly being broken down Iinto their
constituents_and thesg degradations are balanced b

syntheses. The position of this dynamic equilibrium

winter chrIIrng results
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is determined npot only by the thermodynamic
potentials but also by the kinetics of the reactions
catalysed by the individual enzymes, In “Energr
Rela |o§sh|ps In Enzyme Reactions” (Ann. New Yo

Ac?d. CL, 45, 357 ; 1944) "by J. S Fruton, E. G,
Ball, M, Bergmann, H. M. Kalekar, 0. Meyerhof and
C. V. Smmhe, some of thes? Broblems, such as th(f
energy-yielding mechanisms favouring peptide bon

formagtion, are”discussed.

Aluminium Phosphide

Five different compounds of aluminium and phos-
phorus have been reported at_different times, pre-
%ared n Vajious wais W. E. White and A H.

ushey (J. Amer. Chiem. Sac., es, 1666 ; 19442 E_re-
ﬁared a phosphide by a method depending on passing
nydrogen c,ontamln? phosphorus vapour over ai
Iftimdte mixture of finely” divided aluminium apd
red phosPhorus, and then starting the reaction by
heatmg he mixture. A short, wg(?rous reaction
occurréd, and the product was_cooléd in hydrogen.
The product was anal%sed in different way$ and its
composition found to be variable. The authors dis-
covered, however, that the X-ray spectra were
identical for the principal constifuent; and by a visual
comﬁarlson of the intepsities of the aluminium lines
on the powder diffraction patterns and a process of
correlation with mixtures, of aluminium powder and
quartz, and by a consideration of the hydro%en
liberated by acid, the conclusion_was reaclied that
only one compound, ALP, exists. The highest purity
reathed was 94 per cent AIP. The compound is
remarkably stable to heat, but is, of course, decom-
posed by moisture with evolution of phosphine.

Average Magnetomotive Force Expended on Tapered Teeth

A %aper by O. I ButlerS(J. Inst. Elec. Eng., 92,
Pt. 2, "No. "25, Feb. 1945) outlines the theory,
method of construction and uSe of a family of curves
allowing a rapid and accurate esfimation of the
average m.m.f. expended op tapered magnetic teeth
of anelectrical machine. The parameters used result
In less complicated relationships between the variables
than with any alternative accurate method ; this
somewhat simplifies the calculations necessary  to
obtain th§ |_furves for magnetic materials having
different B/H characteristicS, An analysis is made
of the inaccuracy of the simple ‘one-third’rule under
varying conditions of magnetic Ioadln? and tooth
Pro ile,”and it 1s shown that the use of this rule can
ead to very considerable errors.

Relation of Geomagnetism to Solar Activity

A J. 0l (Bull. Acad. Sci.
Geophys., No, 6, 359 ; 1943) presents a new theory
of geomagnetic ﬁhenomena_m their relation to solar
activity, “This theary, originally suggested b){ N,
Gnevyshev in 1938, attempts to " correlate geo-
ma%netlc disturbances not thh the individual solar
phenomena but with the whole process of solar
activity manifest in sunspots, solar flares and flocculi
as developed in the active regions of the sun. Such a
process 1S called the ‘solar impulse’. The statistical
study carried oyt by the author shows hoW much
this theqry can be developed and elaborated. 1t is
shown, for example, that geomagnetic Fhenomena
are assocjated with the phase of the solar impulse
which follows its maximum phase. 1t is sugqes,ted
that this theory provides a more precise correlation
between solar activity and geomagnetism.
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Atmospheres of Planetary Satellites

The 82-in. reflector of the McDaonald Observatory
has _recent_lgl been used in conjunction with low- and
medium-dj Igerswn spectrographs to study the atmo-
sghere? of Pluto and %f. the a%;.est ten satellites In
the solar st)(stem. In his preli marX report on the
results (CAS ophys. J., 100, 378 ; 194 2 .P. KmPer
reprodutes a series of interesting spec rO%rams of the
satellites and_their primaries 1n the photographic,
visual and infra-red reqlons of the spectrum. Only
Titan, sixth and largest satellite of Saturn, is found
to have an atmosphere of sufficient prominence to
bT detected, though Triton, Neptupe’s satellite, and
Pluto are to be stidied further.” The composition of
Titan’s %tmos?_here Is similar to that of Saturn,
though the optical thickness 1s somewhat less. The
methane absorption bands at 6190 A, and 7260 A.
show up well; "and the ammonia band at 6400 A. is
suspected on microphotometer tracings, thoulqh con-
firmatory 1plates will be needed tQ establish its
presence. The presence of molecules rich in hyd[o_ en
on a _bodg so small as Titan 1Is rather surprisi ?
Stability during astronomical [ﬁ)erIOdS,I,S not possible
for hydrogen itSelf under present conditions on Titan,
thou?h methane and ammonia are retained. But a
substantial increase In temperature, say, by 100° C.
woulg result in rarP|d dissjpation even of tife present
constituents, Consequently, the present atmosphere
must have been acquired since Titan had the hl%h
surface tem_gerature which current theor_Y demands
for all bodies of the solar system. Similar, though
less compelling, consjderations follow for Mars, Venus
and the earth; in all of which the atmosphere must
havledescaped from the crust after the latter had
cooled.

Variability of Y Cassiopeiae

D. L.Edwards, Norman Lockyer Observatory, Sid-

mouth, in a paper “Changes in y Cassiopejae Durin
the Past Hun%rgd Y ears” % on. th. &0)}) Astro. S,ocg,
104, 283 ; 1945) discusses all available ohservatigns
of this star since 1830 with the object of detecting
any variations of maﬁmt_ude or spectrum hefore the
prévious outburst. The first swgestlon_ofv riabjlit
In y Cassiopeiae was made by W- R, Birt (Mon, Not,
Roy. Astrg. Soc., 2, 79), and although he referred
agdin to his suspicions twenty-six years later, he
does not appear to have followed the matter up.
As a result of his collection of data, Edwards con-
cludes that even before the recent outburst this star
was subject to frequent variations in spectrum and
magnitude, although these chan?es were small in
comparison with those observed after 1933, In spite
of the fact that the changes were frequently very
small, they have been supported by ‘independent
evidence, ‘often from different observer?, an?_ in
several cases they are_sufflplently large to leave little
d%ubt as to their reality without any other ew?ence.
The suspected changesoccyr at datés which fall in a
regular ‘periodic series, and the best fit was found,
by trial and error, to be(glven by a doyble maximum,
with a separation of 4-30" years, Tecurring at intervals
of 10-67 years. Hence the maximum occurred regiu-
larly at infervals of 4-30 and 6-37 Zears alternate
and these figures were used, with the well-determingd
date of 193/-3 as starting point, to determine the
compufed dafes of maxima. The observations fl#
very closely into the scheme with the exception 0
the” 1934-6" outburst, and it is suggested that this
was due to some exceptional cause.
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NATURAL HISTORY OF SCRUB
TYPHUS*

T HE work of th% last ten ?/ears on diseases of the
typhys group pas perm thed us to understand
certain sides of them muc ]

known that there is qne disease of this group widely

spread In eastern Asia, transmitted from rodents to

man by what we should cal| harvest mites, 1t should
be known as ‘scrub tyghus or alternatively as ‘mite-
borne typhus’. No good Pen_eral account ‘of it, par-

t|c_ularlyrfrom_ the emtomological side, 1s available n

Prlnt. “The disease is of considerable importance in

he British Emﬁjre. _ ,

_ The natural history of the disease is complex, and

it may be hest to approach it by setting down what

Is known about the so-called ‘harvesters’ of Britain

and northern E_urop(i]. Theél are th%,larva;,ofTromb-

icula autumnalis ; “the so-Called |gger's of North

America are closely related. These Iarva’, which are

a fraction of a millimetre long, attach themselves

to the skin of rodents, man, birds, etc., and hold on

for several days. They drop into the soil, moult to
become a nymph, moult again to become an adult
fl_nd the female then,lays eg s. Our knowledge of the
ite-history in the soil is fragmentary, but It Seems to
be established that the nymph and adult are ve%e-
tarian_or that they feed on organic
material, It seem$ that there Is only one species
in Britain, and it is probable that there is only ong
generatlon In the year. It is known that the rabbit
nd the bank vole are important hosts of the larva.

On the bank vole, larvae are common In late summer
and autump and after that diminish through the
winter, to fall to a minimum in Juno. The Species
occurring in Britain seems to be localized to light
soils, particularly those which are chalky, and the
distribytion 15 often extremely patchy. ™ It seems
propable that, by applying methods worked out for
problems of soil entomalogy, much might be learned
about the biology of this animal.

In attaching “itself to the mammal, the larval
Trombicvla ejects a digestive juice which causes an
area of hyaline degengration ; this often takes the
form of & sharply “defined column, vertical to the
skin. . Nothing Is felt at the time when the larval
mite is punctiring the skin; but some hours later
irritation _develops In some, but not all, human

decomposing

ticularly to troops ||_V|n% In"the field.

In south-eash,Asla there are many genera and
species of Trombiculid mites, and the farva; of a con-
siderable number of them attack man. Rodents are
certalnlz Important hosts, and the natural history
of scrub typhus is very complex because of the
variety of rodents in this part of the world. _

The laryse are important because theg/ transmi
the infectious a%ent rproducmg the disease we cal
scrub typhus. The earlier work was mostly Japanese
and showed that the larya of Trombiculd akamushi
teeds normally on voles (Microtus) on alluvial soils.
[t transmits Infection from vole to vole or vole to
man, As the mjte only feeds on a mammal once in
its life-history, the infection must be hereditary, and
the virus has’actually been recovered from wild adult
mites. A similar or 1dentical infection, always trans-
mitted by larva; of Trombicula, is known or believed
to occur in the great triangle bounded by Japan, New
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more clearly. 1t is now small ulcer at the site

jungle, 1t has proved much more common th

b,emPs. The irritation may be quite serious, par-
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Guinea and northern Queensland, Ceylon and the
Maldives. Within this g_reat area the’ disease many
occur under exceedingly different environmental co
Fm ns, for %xamﬁle,, In equ torl?l forest, or in grass
and, or on barren islets and atolls. ,
In man the disease.is 8?nerallﬁ/ serious, There |?
attachment of the larva
mite, high fever and a considerable mortal|t¥. The
disease IS widely distributed over the area ot south-
gast Asia, and”as men are living and flghtln in
ngener-
ally expected. It tends to be highly localized gn_d to
Broduce, occasional outhreaks with™ a very variable
ut serious death-rate.

CONFERENCE ON X-RAY
ANALYSIS*

THE second Annual Conference of the X-Ray
Analysis Group of the Institute of Physics, and

the fourth Conference on X-Ra*s in Industry which
the Institute has arranged, was held in _London_at
the Ro%/al Institution durln% AIﬁJI’” 12-13. The
Conference was an open one, and the attendance was
about two hundred and fifty. The chairman, Sir
Lawrence Brag%, opened by thanking the Royal
Institution for'the use of its 8rem_|ses, and wejcomed
scientific visitors from the Continent, who for the
Tirst time were able to be gres_ent at the_Conference,
Speaklndg ofthe X-Ra%/ An Isz Group, Sir Lawrence
reported” briefly_on 1ts work during the past year.
It now has 187 members, and inaddition t0 its
annual conference it held a meeting in Leeds last
November on the performanc&e of X-ray tubes. The
committee has alsp produced recommendations for
the design and dimensions of a standard powder
cameral"and has In hand the revision and repro-
duction of Beevers-UPson strips for Fourier analysis.
It was hoped that the Group might sponsor the
Eubllcatlon of a gournal far paBe[s on the atomjc
tructure of mattér and allied subjects. The chair-
man, secretary-treasurer, and ten members of com-
mittee of the” Group were declared elected, in the
apsence of further nominations.. A warm vote of
thanks was made to Dr. Lipson for his work for the
Group since its formation; his place as honorary
secretary-treasurer 1S to be taken bY Mr. F. A
Bannistér (Minerals Department, Natural History
Museum, Cromwell Road, London, S.W.7).

Absolute Values of X-Ray Wave-Lengths

_ At the Conference in 1943, the question of coyrect-
ing X-ray wave-lengths, which were known to be in
erfor by “about 0-2 Per cent, was left until the con-
version”factor might be mare accurately known and
International agreement mlght be reached as tq Ifs
valye. As thesé conditions dre now at least partially
fulfilled, the meeting considered further stejo.s to be
taken. Dr. Lipson said that there are three possi-
bilities ; to_recommend immediately a value of the
conversion factor, to leave the determination of the
conversion factor to Prof. M. Sieghahn and the
Americans who haye worked on it, Jor to continue
to use the old wave-lengths and awalt further develop-
ments. Of these he prefers the first.

*
A JRe(EO\r/\t/iEBerﬁared by Audrey M. B. Parker, A. R. Stokes and



644
Dr. W. A. Wooster said that it would be undiplo-
matic to do anything further until (ith r men_of

sclence on the Continent can be consulted; but Dr.
W. H. Taylor considers that Prof. Sieghahn is the
only autharity who need be approached,” Dr. Lipson
said that thé agreement between Prof. Slei;bahn’s
value of 1-00201 and %he Americans’value of 1-00203
for the conversion factor is extremely good, and
pointed out that an accuracy better than 1Part In
106could scarcely be expected in view ofthe breadths
f X-ray emission %pectra., It was ﬁ reed after some
discussion that the_ chairman should ask Prof.
Siegbahn and Dr. R, T. Birge and Prof. B. E. Warren
to Teach a?reement on. the hest value of the con-
version factor, after which the American and British
X-Ray Analysis Groups should prepare new sets of
tables o_fwave-lenpths and ?rystal Iattlﬁe parameters
e_mbodyln% the corrected values, For the time heing
It was agreed to use k X. instead ofthe (incorrect) ‘A”
as the abbreviation for 1,000 X-units.

Proposed Publication of a Journal

Sir Lawrence Bragg reported to the Conference on
the discussions of & “sup-committee. on publicatiop.
There is at present nq journal dealing satisfactorily
with the interests of the Group, and gapers_ on
cr¥stallographlq subjects a%)ear in._ nearly sixty
ditferent periodicals. " The committee is satisfied that
there are enouqh British papers yearly to make
possible the publication of a quarterly journal. The
scoPe_of the go_urnal would be determined by the
material inve tlgated, not the methods used ;" that
15, 1t would cover strycture of matter, not diffraction.
The American Society for X-Ray and Electron
Diffraction Is discussing a similar _?r01[ect, and_ it
might_be possible to co-operate with them. The
possibility of co-oE_eratm_g with Continental workers
I also under consideration..

The Conference expressed its general apProvaI of a
new journal, and authorized the committee of the
Group to continue with the project.

X-Ray Diffraction Technique

Two sessions for the presentation of scientific
Rqaé)er_s were held on each da%/. During .the first

rning session, a_number of new and” improved
methods of use of X-ray diffraction w%re, described.
These were concerned more with technigues than
with fupdamentals, and embodied a large number
of useful ideas for experimental work. Dr."A. Guinjer
described the use of convergent and. practically
monochromatic beams of X-r Ys obtained by rg-
flexion from bent quartz crystals ground to a“suit-
able curvature, and showed how very clear diffraction
Rﬂhoto%raphs can be obtained with” short exposures.

rs. Nora Wooster spoke about the use of the
Weissenberg goniometer for determiation of the
orientation ‘of diamonds and the examination of the
variation of perfection of crystal surfaces. There
followed papers by "Dr. 1. MacArthur on the measure-
ment of long spacings in protein fibres, including
special precautions néeded when spacings are of the
order of 500 A. ; by Mr. J. B. Nelson on extra-
?olatlon methods tor the elimination of errors In
attice parameter measurements ; by Miss A. M. B.
Parker on small-radius cameras_for rapid selection
of single crystals and determination of their orjenta-
tion ;“and by Dr. W. Wrazej on the examination of
tempered mdrtensite.

Dr. A.J. C. Wilson reported on the progress of the
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index OfPOWder photo raEhs which was started unger
the Institute’s auspicés soon after the 1942 Conter-
ence In order to s E)p ement the index produced by
the American Society for Testing Materials. He saig
that as a result of a search through papers published
durlng 1925-39, and of the response Dy the British
Museum and many industrial laboratories to a general
appeal, the X-ray data for 1200 more substances
nad been collected and senf to America for ubllcatl%n
by the American Society for Testing Materials, The
supplement to the Indéx would soon be available,
and annual supplements are to be issued.

Laboratory Equipment

The afternogn session on April 12 wa?] devoted to
a discussion of laboratory equipment. The outstand-
Ing feature was a demand for the preparation of
standard specifications for many types of instrument
such as high-temperature, long-Spacing and other
X-ray cameras, microphotometers, X-ray tubes, etc.
Standard specifications for a)gowder camera have
already been prepared by the X-ray Analysis Group
Committeel It s rec_?gnlzed that such standard
equipment, if made, will'not be final, and workers
will still have to be able to |m_grOV|se. , _

Dr. R. F, Hapstock described an industrial lab-
oratory equipped primarily for the determmation of
residudl stresses In fabricated aluminium alloys2
Special devices for mounting sFeumens_up to 31t
In diameter are provided. ™ The specimen-to-film
distance is obtained by smearing vacuum-annealed
silver powder on the “specimen “surface, and it is
estimated that the stress Is obtained to an accuracy
of begter than 1 ton/sq, In. Geiger counters have
been found satisfactory for recording positions of the
X-ray diffraction maxima. _

Mr. H. S. Peiser began his talk by enumerating
the t%/pes of ;tJrobIem which are dealt with in
Industrial crystallographic laboratories; namel
(1) identification, (2) semi-quantitative analysis, (3)
molecular weg;ht and shape, 542 crystal structure,
((15),text¥re. ome possible modifications to Astbury’s

esign of a rotating anode tube3were mentioned and
some details of a home-made %as tube given. It can
be shown that a hot-cathole demountable tube
?wes a slightly more intense beam than the gas
upe, though it is less efficient, and gives more
white radidtion. He stressed that reasonable care
Shooruklgrsttlle taken to safeguard the health of X-ray
W .

Dr. W. A. Wooster discussed some methods other
than those of X-ray diffraction which are of use in
the study ofcrystals. Information Ieadlng to a determ-
Ination “of _stmetry class can be obtained from
(1) .Interfacial angles, (2) etch fIgUI’GS, (3) refractive
indices, %12 optical anlsotropy, g piezo- and pyro-
electric phenomena. The flotation -method for densit
measurement was mentigned, as was also the determ-
ination of molecular orientation from measurement
of variation of d_|amaqnet|c susceptibility with
direction. He described also two methods of measur-
Ing peak voltage, one usmq the minimum wave-length
and_ the other a potential divider and cathode ray
oscillograph.

Interpretation by Optical Principles

Both sessions on April 13 were devoted to a dis-
cussion of the nterpretation of X-ray diffraction by
means ofoptlcalg)_rmmples. The four main contribu-
tions were from Sir Lawrence Bragg, Dr. H. Lipson,
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Mr. G. B. Hey and Prof. J. M. Robertson. _Sir
Lawrence Bragg summarrzed his paper as “a little

of the |stor?/ ?me elementary book-work”
He outrne he deveo ment of Fourrer met ods
from the first tentatrve suggestion made

fatherbin 1915 to an actual synthesis b HavrghurstG
In 1925, The book-work was an elementary” treat-
ment. of Fourier synthesis’ and of the Patterson
function, to provide'a basis for the practical applica-
tions following in_other papers. _He concluded by
descrltfrng how Fourier ‘summations can be done
optically,”thus obviating tedious calculationss.

Dr. Lipson then descrrbed some uccessfulaﬂa c
tions of Fourier methods. The fundamental difficu ty
IS to obtain the signs (or the relative phases) of the
structure athtu es. ~ This difficulty can be over-
come If the structyre contains a heavy atom (copper
sulphate pentahydrate9 phthalocyaninell), or forms
one of an |somorphous series (the aIums ,orif the

stance etWFen the constréuent |moe es can
atere suitably (horse methEemo

In the afternoon, Mr. He¥0presen ted a paper by
Dr. L._J. Comrig and himself on methods ofcalcula
tion. The most important requirements are Tffrcrency
and ease of checking.. The methods. developed b
crystallographers are” in general efficient, hut little
attention has been paid to checking, Repeating the
calculation is a slow and uncertain check. Two Safer
methods are drfferencrnfg and cross -summation, and
Mr. Hey gave details of their application. He con-
cluded “by suggesting modrfrcatrons makrnP the
methods more Sditable for yse by professrona com-
puters not expert In crystallog rap and describing
a Ieast soﬂares method of “refining  approximate
structures

Prof. Robertson then spoke on the significance of
the results obtained b%/ Fourier synthéses. It I
theoretically possi or two structures to give
identical drffractron (Patternslzt and therefore struc-
tures should be teste by all other availahle methods
before being tinally accepted as true. A check on the
correctness of structures IS the comparison of inter-
atomic distances found bg -ray analysis with those
found by other methods. Such comparisons of carpon-
carbon distances indicate that an accuracy_ of about
0-02 A. 1s attainable in fixing atomic posjtions. He
concluded by describing the” structuré of coronene,
and_mentioning some theoretical implications of the
variations found In the carbon-carhon bond-length.

A IrveI drscussron followed each of these papers.
It is g to publish a fuller account of the papers
rn umengrscussron in the Journal of Scientific

Future of X-Ray Analysrs
An extremely interesting and msprrrno talk on the
future of X-ray analysis in the form or an evening
lecture was grven on Aprrl 12 bh/ Prof. J. D. Bernal’
He spoke first of th ea vancesw ichma eexpected
to take place in fundamental stérdre? when the war-
trme Interruption comes to an end. All basic structure
o %are now well established, and lines of research
will branch out in one direction towards more com-
plrcated structures, Iarﬁnely of biological interest, and
In anot er towards the elucidation of imperfect
crystal structures.

00ls essential to these studies, such as extremely
efficient X- rar tupes, and calculating devices of great
|ntr|cac¥ | ‘almost certainly be” developed as a

result otadvances in other fields in ph sics.
far greater part will be played by the ever-
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increasing use of X-rays as an_auxiliary tool in
screntrfrc research in other frelds Such use of X-rays
one ahead urrn the War, as can be seen from
te reatsuccessofth Institute of Physics meetings,
Cambridge Summer School. “In order that
thrs research tool"should be of the greatest possible
use, It must be combined wrth other technrgues such
as spectroscopy and microscopy inclu the
electron microscope. A considerable numper of
research and traming schools will be reourred it there
Is to be available a sufficient number of trained X-ray
crystallographers. —In order that this branch of
science. as a whole shall continue to advance, the
connexion between the theoretrcal and apglred fields
nsaut%tdalyvays remain as close as, or closer than, it
Prof,” Bernal dealt also with the problem of
centralization of publication, and with international
co-operation.

Exhibition

[n addition to the discussion, an exhibition of
X-ray photographs, apRaratus and new books of
mte(rest to cr stallo%rarp ers was arranged. Several

akes of gow er cameras and single-cr staI rotation
and oscillation cameras were on show. There was an
lonization spectrometer and a two-crystal movrno
film goniometer for the determination of absolu
intensities. A back-reflexion camera was exhibited
in which the film can be rotat?d on a ball-race instead
of using the collimator itself as a bearing, A new
design of goniometer head gives a verr Wide range
?fangular adH ustm ent nd can be easily transferréd
rom ‘one suitably fitted camera to ano her

A machine for caIcuIatrng structure factors for one
atom was demonstrated, and it was su gneste that
with a series of these machrnes it woul ossihle
to calcylate structure tactors for up to fifteen atoms
per unit cell. A very elegant bent- quartz mono-
chromator was shown, with which a re atrvey ver
|ntense conv? gentgrystal -reflected heam is obfaine
There was als emonstration of quartz crystals,
and the manner in which they are cut for Use in
E)rezo -electric oscillators. Of particular interest to

hose who wish to make structure models w
specllal rg for dril irn wooden %a\s and a new ?orm
of cr

or odrngrthem securely to ether, The new
book s included “The Structure’q etaIs ){1
Barrett (McGraw-Hill), “*X-Ray Crysta ogra i
M. J. Buert_ier (erey) and -an “Introduction to

X-Ray Meta Io%ra h¥ by A, Ta or (Chapman and
Hall, In the preSs). Theré were also photo-lithoprint
reproductrons of some books published in Germany,
mcIudrng “Rontgenstrahl-Interferenzen” by M. von
Laue and “Internationale Tabellen zur BeStimmung
von Kristallstrukturen™.

1J. Sci. Instruments, 22, 57 E1945)
2Frommer, L., and Llgyd 5J Inst. Met., 70, 91 (1944).

8J. Scl. Instruments 22y 68 (1 Fg

4Re§?rwnﬁn atr%ns o[th_e Xz atwnld Radium Protection Committee,
PhI T R 2 2

g %hurst o Pl ran?\J oy, Soc 15 5369@ 0
“The Crystalhne State” '221-229 (London: Bell

" co.
i, f e 45 L e

70 [1934)

Be vers ipson, H., Pro

E rOcMﬁl C% 31298& ?1¥36 ot H and Beevers,
%Bo s\r\lgtson N erut évr 3,% ?9 51 714 (1943).
14Pa erson, A, L ys Rev 195 144)
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SPIN IN THE UNIVERSE

IR EDMUND, WHITTAKER discussed “jfcie
ngofthe Universe” in his ddress to

meetin% field on Ottober 23, 1944 (Year Book of the
Rogal Soclety of Edinburgh, 1945, _ ,
tarting with Earl Rosse’s discoveries of spiral

r
nebulae, the first of which was M 51 (although ex-
amined rprevm_usly b\z several astronomers the much

reater resolving power used by Lord Rosse showed
its spiral character for the first time), Whittaker
proceeds to examine the cosmological significance of
rotation and spin characteristics of the spiral nebulae.
He refers to the theory_propounded bg H. Alfven
(Ark, Mat., Astr., och."Fys. 28 A, No. 6; 1942)
which accounts for the angular momentum possessed
b¥ the planets of the solar system (a short outline
0t this theory a%)eared in Nature, 150,405, Oct. 3,
1942 “and 1s2, 721, Dec. 18, 1943). “Alfyen’s theory
would apply to the stars as well s to the sun, and
would lead s to assume that a star 1S generally accom-
panied by a famjly of planets—a view corrobgrated by
recent discoveries ofv\PI%nets associated with other
stars. His theory shows how spin can be acquired by
materjal bodies ander the action of electric and mag-
netic fields, or, in other words, spin can be transferred
from etherto matter, and hence It is natyral to inquire
whether anythmg is known about spin or angular
momentum n the ether, o

Since the discovery of the theory of relativity, the
ether has been discarded except as'the name ofan In-
visible transmitter of actions at a distance, and the
ether theories have been replaced by the new science
of atomic physics. How has the change, in which the
fundamental” entities are, elementar¥ wave-gartlcles
or corporundals of certain kinds, atfected our con-
ception of invisible spin 2 Within the last two
decades it has been found that each of these element-
ary particles possesses a certain definjte quantity. of
Sfl])In and this Is of great importance in determinin
the behaviour of the Eartlcle. A short descriptign 0
8_uantum numbers is tollowed by an account of the
Iscovery In 1925 that a third "guantum number is
requiredto describe an electronic level, a discovery
which tmmediately led to the question, “To what
hysical character of the atom does this new third
quantum number corresRond 7" Reasons were soon
forthcoming to su?gest_t at this third number corre-
sponded tothe total spin of the whole atom, just as
the second quantum number represented the angular
momentum “or spin of the orbital motion of the
electron, and it was shown that it was not the spin
of the nucleys but of the electron which took Fla_ce.

A study of the Zeeman effect led to the conclusion
that the angular momentum or spin of the electron
1s 1h, where"h 1s Planck’s constant of actign divided
by 2k, and that the electron has a certain fixed mag-
netic moment associated with the spin. It is im-
possible to verify the spin and magnetic moment by
direct observation, owing to the uncertajnt% [orln-
ciple, and the phenomenon of electron-spin defongs
to quantym theory, for which reason it possesses
peculiarities not met with in_classical dynamics. |t
s a quantum-mechanical entity, and wtien we speak
of 1ts component in the direction of the z-axis, say
the only meaning attached to the statement is that
there 1S a certain ;rJ]robabl_th that the axis of spin
will be parallel to the z-axis and the spin-component
of amount h, and also the probability that the axis
of spin will be antiparallel” to the z-axis, the spin
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component bejng n(iw —\h. It has been found that
each of the other elementary particles also possesses
a definite amount of spip ; “the ﬂroton, the. neutron
and the positron can each have the same spin as the

residential a
h RoyalSometyofEdmburé)h atthe annua?statutoryelectrqn, th, while the photon or Iir%;ht corpuscle has

the spin'h, and the spin‘of the meson may have either
of the values 0 or h. ,

Whittaker refers to the important Eart that the
spin of the elementary particle Blays In chemical com-
bination and to its Influence on what is called the
statistical behaviour of the elementary particles, and
deals briefly with the Maxwellian statistics, the Fermi
stat|st|%s, and the Bose statistics, qfner?l%reco nized
under the composite titles, Maxwel|-Boltzman, Fermi-
Dirac and Bose-Einstein, but 1t 15 impossible in a
limited space to deal with every feature of the
address. Ong important matter may be mentioned,
The correlatjon between the particle ?]nd the wave
Eropernes of the elementary particles has been Iong

nown, so far as concerns energy, momentum an
velocity, and the question arises; “What feature of
the waves Is to be Interpreted as spin ?” Sir Charles
Darwin discovered the true solution in 1927, and con-
cluded that the wave-éa,s?ect of sgm was 5|mPI tne
capacity to exast In |fterent stI tes p(t)ssgs]gfn tle
same energy and momentum, analogous to differen
porparlzed %ves of ﬂ]ght. In 1,928g Dirac foundeth)e/
wave equation of the electron in a form which was
invariant upder all the transformations associated
with the principle of relativity, and spin appears to
be a consequence of thg S%mmetry of the c??mos
with respect to, space and time. The concept offspin
thus emerged in-a new light; it had originated in
atomic physics, and jt was now lifted into a new
context, that of relativity theory.

Relativists had directed their “attention for many
years to the remarkable difference exwth, as regards
relativity, between motions of translafion and of
rotation”  According to the principle of relativity, it
IS Impossible by observational means to detect uni-
form.motion 0f translation which occurs wholly
within the system; hbut the case I1s quite different
as regards rotation. We can speak of velocities
of rotation in an absolufe manner, without specify-
ing the framework with Tespect to which the
angular displacement takes place.  Certain prob-
lems in the relativity theory of spin arise, to
which reference is mage, aLnd some of these are stAII
controversial, ~ As Whittaker points out, the study
of rotation is essentially a cosmic problem, and in
attempting to solve it we are brought back to the
spiral nebula:. It ,seems_dprobable at their [nner
reqlons rotate as If rigidly connected, the linear
velocity mcreasmrq with” the distance, while in the
outer parts the finear velocity decreases with in-
creeﬁsmg_dlstanc . Prof. E. A, Milne has proptfsed an
explanation of the rotation of the spiral nebulae anq
of the possession of sRm by most large objects and
?roups of objects in the yriverse. He has deduced
rom his kingmatical relatjvity that the angular
momentum of any cosmical system increases pro-
E_ortlonally, to the time, that 15, to what he calls
inematic time, which s time as measured by atomjc
viprations and, ,rad|oact|Vf cIo_?ks. Hencé a spin
which was Initially small will grow continually
?hreater,, and there IS therefore nothing surPnsmg in

e existence of large accumulations ot angular
momentum. No theory to explain spin in the universe
nas yet been generally accepted, but it is reasonable
to hope for a solution of this fundamental problem
of cosmology in the near future.
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marine ecology and the

FISHERIES

ITH the Proson,t two numbors of the Hull
Bulletins of Marie Ecology
Y Voplete*, Of volume 2 four'numbers are alread
lished and three are in the press. Prof. A, C. Hardy,
editor of those bulletins, in his explanation at the
beginning_of volumo 1 gives an excellent. simplified
resume of the whole, cology as he defines it “is
establishing the relationship bétween a creature and
Its surroundln%s In terms of quantity”. He ske,tch(is
the %radual growth of marine ecology with admrable
clarity, its Scope, early history, and the beginning
of the ‘work at Hull leading to all these researches.
This work, planned by Rimself and successfully
carried out, includes his invention of the plankton
indjcator and, following this, the plankton recorder,
both of which have proved to be of real help to
the fishery industry. ~ Hore a story is told in" the
simplest terms which is of special interest apd
Importance, It has always heen Prof. Hardy’s aim
to brlnﬁ science and industry together. How Success-
ful he Ras been Is shown in“the tributes paid to him
Ibnyl}gee skippers ofthe vessels which have his apparatus
His. explanation proceeds to summarize each
bullotin i volume 1 Again as simply as _Possmle
the contents of each part are explained, with clear
diagrammatic illustrations of apparafus and o
planktonic orgapisms. This Is an excellent method
of Introducing” the work to non specialists.

0. 6, conCerned with the maip plankton survey,
deals with the monthly changes in the zooplanktdn
other than Copepoda and young fish as shown b
the plankton recorder. Hero the seasonal changes
are much in_evidence, and the distribution of Sayifta,
Limacina, Clione, Lamellibranch larv® _ Cladocera,
Caprellid Amphllnoda,,Decapod,Iarvae, Echinoderm
larvae and Qikopleura is shown in series of monthly
charts, while the seasonal fluctuations are compared
In _time-chart histograms.

These researches” have been suspended for the
present: but 1t is hoped that they may be developed
In several directions for a long period”in the future.
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THEOLOGY IN AN AGE OF
SCIENCE

|N his inaugural lecture at the University of Oxford
on Noventher 3, 1944 (Oxford . At thé Clarendon
Press, 2s. not), Prof. Leonard Hodgson, regius pro-
fessor of divinity, asked how the voice of theology Is
to be heard ina suentlflcallg mmdeﬁ age. Must it
not mevitably belong to a world of thought alien to
the s_C|ent|[]|c utlook ? _
Science has been defined b){ Dr, C. H. Waddmgton
as “the organized attempt to discover how things
work as causal systems”. "This view assumes that all
events are explicable in terms of causal systems (or

that there are no evenis lying outside the range of

[n . thiscase, does the fact that

scientific study).
' g?}d sociologists are recognized as men

psychologists
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of science mean that all human behaviour can he
accgunted for on causal grounds ? Or that they can
study only such aspects of it as are thus cadsally
explicable™? .
0.take the former view is to be% a very Iar%e
lestion ; to take the latter is to asSert that there
n be no scientific study of such purgo ive behaviour
as is explicable in term$ not of causes but of reasons
—a limitation which psychologists and sociologists
would reject. o

The fact is, remarks Prof. Hodgson, “we live in a
world in which there are two orders of events—those
which follow from causes, and those which are done
on purpose, for reasons”. Thus, If science limits itself
strictly to the causal order it can only deal with one
par ?]f our experience.

Ift eolo%y IS a sclence, it would presumably deal
with a subject-matter not dissimilar to those of
psychology dnd sociology, that is, events which are
done on purpose, for réasons.. _
. Rejecting ‘the traditional idea of revelation as

erroneous and untenable”, Prof, Hodgson declares
that “the divine revelation is not given ip the fgrm
of propositions conveying a ready made knowledge,
but in events which“arg divine ‘redemptive acts”.
These acts, and the evidence for them, It is the
business of theology to study, and hore lies its claim
to be a science. . _

,‘fTheoIog Is. itself ope of the sciences—the em-
pirical stu ¥ of the evidence for certain mighty acts
of God in the history of the world.

To be scientific, such studies would have to he
wholly unprejudiced. Of course the evidence for
some 0f these events, and these not the least impor-
tant, 1S not easy to establish : and it is perhaps not
justifiable to speak of these events, as Prof. Hodgson
does, as “a certain sequence of events which, as
events, are as ohservable as an%/ gthers”, ,

Theology then would appear_fo be a science in the
same sense as history 1s one. But to divest theology,
of its philosophical aspects would be to divest 1t of
most of its interest and depth.

RESOLUTION OF EXTRAGALACTIC
NEBUL/E

NLIKE the other nebulae in the local group, the
U two companions. of the Andromeda nehula—
M 32 and NOC 205—and the cen _
Andromeda nebula itself, "have hitherto " defied
resolution intg stars by the most powerful instru-
ments at the d|sF)osaI ofastronomers.. It was therefore
supposed that the luminosity of their rightest stars
was apnormally low. This Conclusion is amply con-
firmed by the “resolution of these objects on Pplates
taken recently on the 100-in. telescope (W. Baade,

Astrophys.. J.,” 100, 137 ; 1944). .
Some” time ago, unexpected signs of incipient
resolution on ordinary plates taken under ‘good
conditions gave grounds for hoping that further
refinements "of technique would "lead to complete
resolution.  This has now heen achieved by the use
of red-sensitive %Iates behind a filter passing only
the region 6300-6700 A, so as to avoid the st_ronq
night-sky emission. Onlr nights of exceptiond
detinition were used, and only these If the tem perature
variations were such as to minimize chan?e_s of form
of the 100-In. mirror, The plates were obtained with
exposures of the order of four hours, and show that

the central region_of the
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the hitherto amorphous structure of these galaxreg
nas drsrnte%rate Into a ?reat number of fdint re
star% clos% 0. the threshold imit o th fe ﬁates
is behaviour is quite unlike that of the hitherto
resolvable systems, in which the brightest stars are
white and dre relatively rare. Baade believes that
the galaxies contain two types of stollar population
differing In their Hertzsprung-Russell “diagrams.
Type I" contains O and supernrants and” open
clusters, and 1s exemplitied by the sfow- movm% stars
in the solarnerqhbourhood type I, exhjbited pure
only in early-type nebula-, “contains short-period
Cepheids and %Iobular clusters.  Both types co-exist
in our own gal
This new technrque for resolvrng extragalactic
bulae by employing red-sensitive plates in the best
o servrng conditions with the 100-in. telescope has
also shown that even early-type nebulae can be
resolved if their distance dogs not exceed 300 kilo-
parsecs. since this is the distance usually taken to
mark the boundary ofthe ‘local group’ of g alaxres the
criterign ofresolvabrlrty becomes the test(? member
ship of the Iocal rou his test, am)) e Baade
NAstrophé/s . 100 1944 C 14 and to
shows that these mconsprcuous com-
Banrons of the Andromeda nebula are local galaxies
est classified as elliptical nebulae of low luminosity
and small density gradient. These additions increase
Fhe number of recognized members of the Iocavgr P
rom eleven to thirteen, and dwarf galaxies no
number grants R/two f0 Qne.
oportro of elliptical systems is_ steadily
rrsrn% as a resut of recent discoveries : they now
num ernear a half of the known local nebulag. The
new data do not support the view that globular
clusters and elliptical nebul® lie at opposite “ends of
a_common seriuence of stellar a rlrlomeratrons The
biggest globufar clusters are stifl some ten times
smaller “in linear dimensions than_ the smallest
eIIrPtrcaI nebulas, and the mean densjties of the two
systems differ by a factor of the order of fifty.
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