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EDITORIAL 
The Chemical Aspects of Life 

T 'fE Pre;idenha~ Addre,q,-; of Sir F~I:"~lprick Go:vJ~nd 
Hopkm::; dellnred to the Britt,:;}} A:-!,'iQ{;lIltlOll 

at L(>iCE"l::ltf'l' on the 6th inst. i~ a wry rcmark­
('ontribution to our knowledgf' of th(> chf'Tni.'ltrY 

']jf", H i~ TE'markable for it:,! accuracy, bl'illianc~, 
,ud lu(·jdity: in spit.e of these' qU1l1iti('~ it requires 

with carp and attention for the Rubj('{'t iH 
one. The exercise of museular pow(,l' 

one of nry many prOCf':'RPS that simuh­
takf' place in thf' hip:her animals and if 

iI, "umlmf(' it wit,h the prodnction of "pf>l'd hy thf' 
!,(1ll1,!iar motor-ear we may obtain an imperfeet con­

:')01 Ion of thf' degree of complication. It i.'l (,RS), 10 statf' 
1I1a1 in a car you explodf' a mixture of petrol vapour 
\)),1 air in a cylinder and that thp explo~ion drivcf' out 

that works a crank shuft and drives an engine 
turns the whef'ls, but every motorist knows that 

t 11i.; j:-; not, an 3f'curate or comp]et,e stat{'ment, \Ve have 
t" eonsider how the engine manages to introduce the 
Ji"troi vapour and the air int,o the cylinder, how the 
I 'lmpression is effected, how t.he spark is regulated, and 

:'icore of other matters, including observations on 
lHitgnetos, differentials, back-axl(> shaftA, carburetters, 
!uj,ri('ation, and 80 on. Fortunate are those who can 
jlwt?-re the simultaneou:-I processes involved in'a motor-

Jrmrney to Midhurst, or Burford, or the Barley Mow 
:11. <'lifton Hampden. In this note about the process 
,,~ the car we did not start with the beginning for in a 
(".<lntinuoua cycle such as we have a88umed for the car 
rllf',.'e is no beginning and no end, or rather you can 
1"'i!11l anywhere and consider a complete cycle, just as 
',I)U can if you study a curve of sines. Sir Frederick 
))"f!ius also in an arbitrary position, just after the 
"olltraction of a muscle; this is followed by the oxidation 
1,1' ~tores of carbohydrate in the muscle and the liberation 
"/ this way of energy that effects the formation of creatin 

;\hosphate which will SOOn break down and 80 provide 
. :::tergy for the next contraction of the muscle. The 
, xidation of the carbohYdrate in the muscle is by no 
!tlPaus a simple operation; the carbohydrate in the 
'i)rm of a sugar combines with phosphoric acid and is 
'lnVerted, half into a Inoleeole of glycerin and half 
ato a Inolecole of pyruvic acid, _h half remaining 

. ')mbined with phosphoric acid. Hydrogen is taken 

from t.he glycerin, nu~kin~ Judie <wid, itnd i~ udd('d t.o 
the pyrm-ic Ilf'l(l, al:'lo making lal'ti(' acid. and til(' whole 
of the hctie [wid i" thf'n oxidi:wd to form wll!t'r and 
earboni(' It('id and 10 ]lTodtH'~' Plli'rgy fnr must'ular effort. 
Other cban~f'81aking pari. in tIlt' KllTIL(' ('ye](, illvol\'l" tIl£' 
hrc'akclown and formation of adrmyl pyrovbo~phate. 
We haw not considt'l'l'd the mt'cimnic'H Of ehl'milltry of 
re~pirat.iol1 or the cireulat.ion of th{' l)lood or the pro­
duction of the enzymPH and hormoncR that, rcgulaw the 
eycie, but. thf'He an' as important a~ thB Iwtion of th~ 
magn~ti) and th(~ cireujatum of Jullric811t.-1 in thl' motor­
('ar. Space doe..- not permit H1". to dl"scrihe in detail the 
whole Huh8tan(,t~ of t,hiH vivid addm'lR: and if we had 
the Kpaec wc could not do it for Wf' ha\TC not the knflw­
ledge; thC' whole addrt'Hi') mllHt. be car{'fnlly rl'ad and 
itR ehILml and deep philosophic. outlook will h{~ at once 
ouwifpst. ,\r e eonfesH that it II'! so long AiHl'(, we ri~ad 

any thermodynamic.8 that we find it now very difficult 
ttl form any pidurl~ or clear conception of that. nt>,..c(>~sary 
term H entropy"; it once bad for UR It meaning that 
involved elementary integral cal('.uhlR; thiH meaning iH 
now too neep for us and we shall be glad if one of our 
readers will give UB a clue 3R to what. thp, word really dot'-B 
mean. \Vhile waiting for this further guide we 8hall read 
again what Sir }i'rederick has to rmy about tbe Jowe!-!t furmH 
of life, and vitamins, and biologist8, and phil<~flophy; he 
has touched on many topiCA and he has touched on 
nothing that he has not adorne.d. 

Triumph? 
We have bkimmed with interest a little record of 

chemjcal progress which its aunor, Dr. W. J, Hale, 
entitles " Chemistry Triumphant," For our own part, 
we dislike triumph, feeling that although gn~at iij the 
service which chemistry is daily rendering to lUan, 
greater still are its potentialitiel'J, and immense are the 
unknown fields which roch advance' exf'o.Wi to the 
explorer's gaze. Indeed, though it may seem st.r.ange, 
we confess to some little feeling of humility when we 
allow our thoughts to wander from the intricacies of 
cunent researches and the exigencies of present affe.irs 
to the wider lanru.cape of the Might Be. But thore is 
little enough in a title, and if one of our fraternity is 
moved tQ raise a Hoch 1 to his science, the least We can 
do is to be npBtanding and ready wit,h our salute. We 
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ilfl' t he more ready bec:auHC Dr, Hale takcf; a broad vi,;w, 
and gives UM a. faseinating pieture of the" ri:--w, and r?lg,n 
(lJ dll'mifoltry in 11 {'hpmieai work)," Pl'rhaps, too, 1t TI'> 
tW('1l111'l{' berringl'! ori.ginaf.ing from the other sidc of ~he 
l)ond nrl' f'erVl'd w~th plea.sa.nt-Iy piquant, sallee, Whldl 
dl,Iigh1R t.he pajak If nnt the stomach, and we Roon find 
ollfs('IV(>~ ('arrii'd uway from chemistry to e<'onomi(~s, 
and f'f'OJIOmir's to l'nginN'rinfl, and hoi h tf) plnin down­
rigllt }I(lr.~I'-,"'~'n: .. (' <llumt lot,,,, of diff('rf'Jlt. things. Taxation 
Hnd Wilt d('ht~. for in~tanc'f~: and tllf' \Ve:-;t lndil',,,. which 
llr. flaIl' I)adly want", ('h,·mt'('onomi('s.' Wf' learn, j,~ 
jla:,wd on flno prit}('iplf's: (l) All hHUd!\\'ork of rrllW 
dj"inil'gratt',<.; with tim!' and, excel)t for an or mommH'l:ta! 
<.:frUduh''';, it,>- \'all1ation dp(,I'!'asr" in din'('t proportlon 
1(1 thiK tlll)(, luetill', 1l1'TlI'f' taxatIOn OJ) propprty l"liJould 
dlsllpp,'ar afi(OT 11 ginn tillH' and thl' Rtructure f'itlier ~w 
Ih'flIOii,'\!wd or I,I' i'illl)j('('t/·d in it Illli'''Hll(,(, tux, (~) '1'11(' 
1)('::,1. that. mal! I'ltn ti(1 to-dll," will hi' antiqtlfltl'd on till' 
morrow, He'llt'!' !'t'lli'lliTh. (:») In all adVHnClnl': ('iviliz­
IItil)ll tin' prices (If hallie ('ommoditi('~ l1I\li'it I'YI'r s('(~k 
10w\'1' and \OWI'I' 11'\'t'ls HI ordl'r that II g!'t'Hh'J' and grl'at,PI' 
"lH'Piul hetwren thi" rW'(' and se!\iuf.!; pri('I' of iini:-;hr-d 
prodlwtH Inll)' llIukl' pOHt'i.hl,' liB ('\'1'1' m('n)lH~ing t'XIW11d­
lturP for Iml11'o\'e~('nt,,<;, Hl'tH't' nlotor-(',lrS sll,oulrl be 
eiwapt'l', (4) With lIlereusJllf~ iJu'olnl' awl f'dlH'atlOn th('rf' 
is no upppr Jimit to the> cll{l!H'it:v of lllHll':; want,~. Thf'r<'­
fon' IH,'\\' illtiu:o.tri{'s must lw dt'\'('loped, (5) ~\n industry 
i ... hlt."jeallr chemical, and lWDcc indw,:tri«1 in\Tc..-tuwntf; 
Wnrrll,l\t (~On~ta1l1 ('hcmico-ph:v~iC'o-biologi('al :::IC'rutiny. 
.. Till' Jua.n (If to-morrow who wiJldd invt'.s1 m an {,lIft'r­
pric;(' ('OIH'l'rning whidl It I'onl'ltant ~('i('TItiti(' critique j~ 
unanlilah!e will hI' known lie; a iacku[':.~," _.\_nd Dr, Hal(, 
WllU1.:-I ~I'\'('n Yl'ar:;' wlwat, ('ot,ton, and maizr famllH' 
to fon~e Ui'! into t'xt,l'n;:iv0 dlyersifleation of all kinds of 
t'fOpl';, ",VI' WOU!dtl't l'ul1f'r "_ :\t allY rafl', for laC'k 
of iw.t.rlletion Ilnd entl'rtaiunH'nt, 

A Hundred Years Ago 
W r wondt'r what people a hundrt'tl years hen('1' will 

think of' lW nnt! our t,im('~, timef; whith hay!:' witncssrd 
11.uch (,xtmordinary dmngt't; I"iu('p tht' di11.ul'trnus V\T ar 
Wll.'l pn'cipitatt'd ou tv Buropp: ill ma~mjtudt, the Great 
'''ItT far surpnsRes the Will'," of !\apul('on. hut whet-hN 
we hayp an_VOIH' 11lnon_!.!: our stat{'smen to riyal Pitt. We 

mUf;t leayl' pOllteritr to determine, It seems ('f'rtain 
to U,'\ that. MURRolini will rank with CaYOllf and that. if' 
8ayiu(!: It p.:rt'U{ (it'aL for Ctlyour did a grf'at piece of work : 
of our otllf'r dil'tutUfl' and dl'migoos it iH too early to 
H}ll'u.k with any ~onfidenc(', P('rhltp~ a hundred years 
hl·n('-t.~ the avoragt\ miln and t.h(' average woman will 
think of Oul' grt~fl.t st.ut{'~nH'n, Pu.lmerl'toll, Disra.eli, 
WadRt.one, and RUllciman, our men of science, Faraday, 
Huxlt,y) Kelvin, and Rutherford confusing together men 
of Yery difierf'nt pt'riods just fiR we are apt to forgf't to 
what exact period some of t.he grt'at. men of the past 
really belong,·d. In England in It\33 tbe great. political 
question was Reform and a new parliament on the 
nuormed hasis sat and pondered oyer the world's many 
troubles. The great men who were conte.tnporary with 
Samuel Johnson were aU dead, the p;iant men that 
came b(·fore t.he flood, I.oms Mansfield and Chatham, 
Johnson himROlf, Garrick, Re)'llolds, Dr. Burney, John 
"'ilkcs, Goldsmith, Burke, CliYe, Capt. Cook, anti one 

of our earliest chemist.s, Joseph Black (1728---17%) 
almost all the&' men born in the early years of th 
eighteenth century died before the nineteenth (,i'Ilttl~ 
began, A new generation comes int.o being, the gpneJ"~ 
tion of Pitt and Charles James Fox, to which fwJon~ 
also the famous men of science Priestley (1733---].'l,(i-1~ 
Cavendish (1731-1807). and Watt (1736-1819): '·on 
temporary with these or some of them were Lord Thurl()~ 
Erskine and Eldon being a little junior to him, anI 
}~ra~mlll'> Darwin, Warren Hastings, It 'Wat:;on, prnfl'''~O 
of chemi"trv at Cambridge and Bishop of Dandafi 
Gibbon. Pal~y, Rheridan, and Nelson. All of theM' dit'l 
before 1~:~3 Imt the memories of t,hem Wefr yet 
TlIt' a~t' of 1 ht' French Rc'\'olution and tll(' po~tr,v 
Anti-.J~t<:ohill was I"uf'ef't:'<led hy H great und 
period ('ompri~ing many who were alin:, but old 1~:3~ 
and otlH'r.'l who dif'd young in tIw early days of th 
nineteellth cent,ury. for instance Bvron (17tlH,-]1":!! 
Shell<,v (17~2- .. 1"22), and Keats (17i15-1821): ," thi 
period" helonged a galaxy of poet,s in addit.ion to the 
we JIll ve ment,LonNi: \\' ordsworth (l770-1t\.jO), 
ridge (1772- ·1,34). Ruutbey (1774--1843). Seut! (! i'l-
1~a2), lind Lf'igh Hllllt. (17~'i-1~59), Thiswa13 alsu n 
ag(~ of Dalton and Wollal"ton, of Va\-y and Faraday, tl 
last being ~ome years younger than Dalton and \VoliastiJ1 
both of whom were born ill 1766, Chal'lef'l l~amh, aTI 
I~ord Holland, and Crabh Robinson comp in thi" }It'ri( 
and llord \\TelJingtoll who livt'd unt,il1852, and BrougJjan 
and Melbourne, and Rir Rob('ft Peel. who gave u:-; tl 
modern policeman, and Arnold of Rugby, and l)u~t 
of the Church, :lnd Maeaulav the hist,orian, and Wet<tbm 
thf' Lord ChalH'ellor, whoHe" fall was swift, and 80 we con 
to Boueont>iieJd and Gladstone and Charles Darwin all 
Huxley and Clerk Max\vell and Kelvin and other modrI 
m(m ~aI1Y of v.-JlOm we, who rejoiee in our middle ltl!' 
have f;('eU and heard, ,V {' cannot all take our momon, 
so far hack as Colonel Crompton, the df>ctrieal enginee 
who W{,Ht through the Crimean campaign and is 8ti 
active, but WE' hayc a veteran chemiRt who is in r 
pa::.sive state and Can remember a great many interestir 
people and curious facts, It is by no means easy ar 
not at all neC'c.s"-liry to rt'member who were a man 
friends and ('ontemporarif>s and many of our reade 
rould, we feel sure, give us a better classification than tI 
age of' Samuel .lohnson, including the '45 and tl 
Gordon riots, the age of Fox and Pitt, and the age ( 
the Lake poets and of Davy and Faraday, but these t.hrt 
period~ may sef\'e as convenient pegs upon which rna 
be hung: or perhaps st.retched a number of men an 
dates easily confu::>ed or forgotten. An account ( 
chemistry in this country in 1833 would be interestir 
and instructive calling artenti()ll to the recent discoverH 
of aniline (1826), anthracen('l (1832), benzene (1~2rj 
bromine (1826), chloroform in 1832, and so on but th 
would rather savour of work to write and drudgery 1 
read. Tbe gas industry and the Leblanc soda p.ro<e' 
were beginning to flourish, galvanism occupied tb 
attention of some people, a.lkaloids that of other~ 
organic chemistry in the hands of Liebig, Mitscherlic.l 
Dumas, Laurent, and others promised to become of COl 
siderable importance; t.he fotmula. for wa.ter had lie 
then been agreed upon. H()w light were the dutit 

. of a chemical editor in those days! 
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soME CHEMICAL ASPECTS OF LIFE" 
S' SIR f'REIJERICK GOWLAND HOPKlllS, Pr.o.R.5. 

j t]\' British Association returD.!" to Lf'ieest,er with 
,,~'llT,mc{' of a welcome as warm as that. received 26 

,I r~ ago, and of hospitality as generous; The renewed 
Jtation and the ready aooeptance speak of mutual 
nn,(~jation born of the earlier experience. Host:; and 

_t.' ..,t:, have to-day reasons for mutual conwatulation.<:I. 
... ' A:;::Iociation on its second visit finds Leiccflter 
B:,,'n'll in important, wa.ys. It comes now to a city 
·!I;!.'" {'hartered and the seat of a bishopric. It finds there 
,i ('lltre of learning, many fine buildings which did not 
, ',i~t on thE' occasion of the fir8t visit, and many other 
,,', )lkl1(>ell of civic enterprise. The citizens of ]';'jCE'l:!t,t'T 
,,1. 111(' (Ither hand will know that since they last ('nter­
t,llIlt'd it the Association has celebrated it"s centenary, 
11.(" four t.im('s yisited distant parts of the E,mpire, Rlld 
h,(" maintained unabated t,hroul!h the years its mwful 
;11\(\ llnportant act.ivit.ictl. 

In Hl07 the occupant of the Presidential Chair was, al-l 
\")11 know. Sir David Gill, the eminent astronomE:'! who, 
unhappily. like many who li"tened to his address, is with 
u" n(l more. Rir David dealt in that address with 
;l~!,P('tS of ~cien('e characterized by the use of very exact 
\1h'aSmement. The exactitude which he prized and 
pnllsf>d ha~ sine-e b€'en develop<:ld by modem physies and 
1~ now so great that its methods bave real rosthetic 
h(iautv. In eontrast I have to deal with a branch of 
f'xpt'r;mental scip,nce which, because it is concerned with 
hving or~anisms, is in respect of mea~mrement on a 
ildll'rent plane. Of the very essence of biological 
:o.y,;tf>mb is an ineludable c.ompiexity. and exact measure­
Illf'nt ralis for condit.ions here unattainable. Many 
IhHy think, incieerl, though I am not claiming it here, 
that ill studying lif~, we soon meet with aspects which 
atf lHHl-metricaI. I would have you believe, however, 
that the data of modem hioehemistry which will he th{~ 
"l1bjeet of my remarks were won by quantitative methodf4 
fully adeqnat,e t.o justify the claims based upon them. 

Though speculations concerning the origin of life 
have given intellectual pleasure to many, all that we yet 
know ahout it is that we know nothing. Sir James 
:Jpans onc€, suggest,ed, though not with conviction, that 
It nllght be a disease of matter-a disease of its old age! 
.\lost biologists, I think, having agreed that life's advent 
WIl!': at on('e the most improbable and the most significant 
"wnt. in thp history of the universe, are content for 
thE' pr€'scnt to leave the matter there. 

We must recognize, however, that life has one attribu~e 
tha.t is fundamental. Whenever and wherever It 
ll'pears the steady increase of entropy displayed by all 
, hf test of the universe is then and there arrested. There 
'~ no good evidence that in any of its manifestations 
life evades the second law of thermodynamics, but in 
I h(' downward course of the. energy-flow it interposes a 
~'nr?er and dams up a .reservoir which provides potential 
,'_)r Us own remarkable activities. The arrest of energy 
Jf>gradation in living Nature is indeed a primary bio­
:')gical concept. Related to it> and of equal importance 
.. " r he concept of organization. 

" Presidential Address to the British Associa.tion for the 
,\dvancement of Science. a,t Leiooster. on Sept. 6, 1938. . 

I~, is. almost imro~ihl{l to t\void thinking itonl'l_ talking 
of life In this abstract way, but we pelY',tI;i\'"p it, of course, 
only as manifMt.oo in oq~aniZ{\tl m.t4.·.rial I'lvst.(lD181 and it 
jg in th{'m w{' mutlt seek tbf' mp{·h3njl:lm.~ whi~h "rrMt 
t,he faU of en..-gy. Evolut.ion bu ... t.al>u.u .. ,l di"isiQU of 
labour here. From far back the wonderfully efficient. 
fUllctioning of ~t.ru('.turelJ (1ontlloining chlorophyll lu\s, as 
everyone knows, provided the trap which arffiit8 and 
trarud'orms radiant, energy-f&ted oth(>rwi~('. t.o de>llrade-· 
and ;:;0 provide-R POW/1T for nt'rarly t,hf' wholtllivinll world. 
It, is impo&'1ihl{' t(l belip"t'. hOWf'Vt'T. that. such a oompl~x 
mpdlani~m war! 3AAoda.t~d wit.h hfp'li PJ:lfHl',..t· JitagM. 
EXl~ting organlAmR illllst·rR.t.(' whN.t Wll-~ lW'rhl\plt an 
earlif'r m{·thod. The 1>o-caned llut.ot.roplli{1 hnct.eria 
oht.ain (:uergy for g:rowtb hy the {\ll.ta.ly~'.d oxidat.iun 
of materials bf'longing wholly to t.h£' inorganic wnrJd ; 
surh as sulphur, iron f)r ammonifl., and {'v~'n free hydro~ 
g{'li. TheAI! organisms disperum with AUlar enflTZY, hut 
t.hev have lost in th(' (>volutionary T'l\('e het\i\UR(~ th~ir 
met,hod lacks C('ODomy, Othel" (~XiRtinA' orga.nilll1UI, 
cert.ain purple bact~ria., st'pm to hav{\ tu.kf!l1 !), ~top 
towards grt'nter economy, wit.hout r('~'whing tllll..t of the 
g-reen c{'ll. They diBpenRP wit.h fret' oxygt'n u,ml yet 
obtain energy from the inofJ,!;nnir world. 'rhf'-y control 
a proceRS in which carhon dioxide is redune<! and 
hydrogen sulphide simult.aneouflly oxidized. The molt"­
cules of the former are aet.ivilted by foIolu.r ~m(\r~y whinh 
their pigmentary equipment. enahle!:! th~8e organisms 
to arrest. 

Are we to believe thnt life still existK in I1AAociation 
with systems that are much mol'(> simply organized than 
any bacterial cell? The very minute filtRr-Jla~sing viru~e8 
which, owing to tht'ir causal relations with diReaSt~, are 
now the subject of inten1'lc study, awaken dt~ep curiosity 
wit,h reRpect t,o this qucRtion. We eannot. y(·t daim to 
know whethp.r or not they art' living orgn.nisms. In some 
Hense they grow and multiply, but, fill far M W~ yet know 
with certainty, only when inba.hitantR of living ce1l8. 
It they are neverthel~:i8 living, thiR would 8ug~eRt that 
they have no independf'nt power of obtaining ent'lrgy 
and so cannot represent fnr Ug th(> e.arJieRt forms in which 
life appeared. At present, however, jurigment, on their 
biologi(.~aI significance must be suspended. The fuHest 
understanding of all the methods by which energy 
may be acqu-jr~rl fnr life'/\ procesfleK is much to be 
desired. 

In any caRe every livin!! unit i~ a tran~-£orm{~r of en~rgy 
however acquired, and the science of biochemistry iH 
deeply concerned with these trnns:fonnations. It is with 
aspects of that ~ience that I am to deal and if to t,hem 
I devote much of my address my excuse is that Rime it 
bf',came a major branch of inquiry biochemistry has had 
no exponent in the chair I am fortunate enough to 
occupy. 

As a. progrel'.!Iive scientific di.sciplinc it belongs to the 
present century. From the experimental physiologists 
of the last century it obtained a charter, and, from a. few 
pioneers of its own, a promise of success; but for .the 
furthera.nce of its essential aim that century left it but 
a small inheritance of facts a.nd methods. By its essential 
or ultimate aim I myself mean an adequate and accept­
able description of molecular dynamics in living cells 
and tiSSUBfi. 
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WIWll thif! ~lWCiat.ion began its history in 1831 the 
fin.,1 artificial syntbel'lis of a biological product was, as 
vr,u will rcmemtwf, but t,hree y(~ars old. Primitive faith 
in a boundary between the organic and the inorganic 
which could neVf'r he ('ro,,)o;('d, was only just then realizing 
that itH foundatioDH WeTI' gone. Since then, during t.he 
('('ntury (If itH existence, tht' Agsociation bUR seen the 
rwnduJum l'wing baek und forth between frank physic{r 
dwmieal (·oIlf:('pt,ion.'l of life and variom~ modificat.ioDs of 
ritalisnL It. II' charaGterist.ic of til(' present po~ition and 
... pirit of .'Icienee that, Hounds of t hf' long ('onflid between 
nH'chlHliKts and vitaliHt,s art' just now fwldom heard. It 
would almo!'t Hi'i'm, indeed, that tired of fighting in a 
miHty utmosl'hpl't, padl hm; retired to his tent to await, 
with wiHoom till> light of furthl'r knl)wl('d~l'. Perhapf;, 
however, t.lH'Y an' returning to t.he fight di!:!guised u~ 
D('t~rmilli~t and Indetf'rmiuist rCHpC'ctively. If (';0 th(' 
out{'onw will bt~ of great intf'reM,. In any cai'le I feel 
fortunat,l' in a !wlief t.hat what 1 have to say will not, 
if right,ly apprail"\('d, raist' the old issu('s. To claim. a:, 
1 am t,o ciulIn, that a (h'.'lt'l'iptioll of itl> [loti\'{: chemical 
I~I-\P(:{~t~ must contrihut.e t,{) any adeq.uiltl' dCf'.{;ription of 
hff~ IS not t,{) imply t,hltt, It hying orf,!;IIIllHm il:'> nu more t.hal1 
It physi('o-dwmicill Systf'Ul. 11 implil's t hut ut a dciinitp 
and r'~('(J~nizalJle ll'vpl of its dynamic organization an 
orgalilsm ('an h(, lo~icnlly dCRCribed in physico-ch(,Illical 
terms alOlw. At, such a It'HI indeed we may hope ulti­
matt·ly t,() urrive at Ii dc~crjption which is eompli'te in 
jt~f'lf, just a .... dc'scriptionf\ at the Illorphologicall('nl of 
org'lUlizutiofi muy he complete in thelU:·mlves. 'There may 
l)l~ ,\'('t Ill~lll'r }I'\·pl ... callill~ for di&'us.'lion in quit,(, difiprcnt 
tt'rmH. 

I wish, how{'Yl'r, tu l't'miud you of a mode of thought 
('ofl('prning 1.1t· llH1tt'riul baHj~ of life, which though it 
pr('v<lilt'd wItt'n ph~v"jt'o-(;hemi('al interpreh1tiolll:l WE're 
ftu;hionable, \W18 )'Pt nlmo!<t ItH inhibitory to productivp 
dH'mieH.I thought, and study a,..; any of t.he claims of 
yit,aliI"\IH. Tbis Wlt . ., the COnt'('ption of t.hat, material Lasit: 
us a ::'Illgle (,IIt.it)', as a definite though highly t'omplex 
chemical eompoulld. lTp to t.llt' ('ud of the laRt eentury 
and ('"\'('11 lat{'r tht> t.erm ., protoplaslU ., !">ugg(,l'Ited su('h 
an l'nt it,), t,o many minds. In hll< brilliant pl'eHidl;mtial 
address at the Assoeiat.ion's meeting I~t Dllndet' hvellty­
two yf'H.r1:-! ago, Rir Edward Sharpt'y-8chafer, after re­
marking that. tht' t'lementH ('omposing living 8-ubstances 
are few jll 1Iumb(,f, went, on to say: .. The eombina.tion 
of tht"st' plements iuto a colloid compound repres('utto) the 
phy~ical hasis of life, Ilnd WhE'll th{' ('liemil;t, f\ucceeds in 
building up this compound it will, without doubt, be 
found to exhibit. t,he phenomena which we are in t.he habit 
of associat,ing with the tel'1ll . life:" Such a compound 
would 1'If~em to correspond with t·he ,. protoplasm" of' 
many biologists, though treat,ed perhaps with too little 
respeet.. The presidential claim might have seemed to 
t>..ll('ouragt· the biochemlt'lt., but. the goal suggested would 
han' proved elusive, and the path of endeavour has 
fonowed othE'r lines. 

So long as the t.erro .. protoplaRIU " retains a morphol­
ogic.a! significance as in classical cytology, it may be even 
now convenient enough, though always denoting an 
abstraction. In so far, however, a.s the progress of 
metaboli@ll with all the vital activities which it. supports 
was aJlCribed in concrete thought t.() hypothetical qualities 

emergent from a protoplasmic complex in ita inh'~ritv 
or when substances were held to suffer changt llnlV 
because in each living cell they are first built uII, with 
1088 of their own molecular structure and identity, IntQ 
this complex, which is itself the .in8Cruta~le seat of t'.H:lie 

change, then serious obscurantlsm was Involved. 
Had such assumptions been justified the old taUDt 

that when the chemist touches living matter it irnJU(.ru. 
at-ely be<'omes dead matter would also have been justlfierl. 
A verv diHtinguished organic chemist, long since (kad. 
said t~ rut' in the late 'eighties: "The chemistry (If lllP 

living? That is the cheroistl',Y of prot.oplasm; thitt j" 
supel'chemiRtry ; p.pek, my young friend, for Of her 
ambitions." 

Research, however, during the present century, Illudl 
of which has been <lone Hince the Association last met 
in Leicester, has Yielded knowledge to justify the 
optimism of the few who started to work in those Jayi.. 
\Vere there time, I might illustrate this by abullilanl 
examples; but I think a single illustration will SUm!'f' 
to demonstrate how progress during recent ye('1T.~ 1J;j~ 
chaDw~d the outlook for biochemistry. I win ask you 
to note the language used thirty years ago io dec-cnbf' 
thf' chemical events in active muscle and compan' It 

with that used now. In 1895 Michael Foster, a phy:::.i(l­
logiRt of deep vision, dealing with the respira.tiOl! of 
tisEmes, and in particular with the degree to which t hI;:' 
activity of muscle ot'pends on its contemporary ox.vgpn 

!'lupply. expounded the current view which may be tlIm 
briefly summarized. The oxygen which enters t1t 
muscie from the blood is not involved in immediatt' 
oxidations, but, is built up into the substance of dw 
muscle. It disappears into some protoplasmic complf1. 
on wruch it.s presence confers instability. This comph,x, 
which, like all living suhstance, is to be regarded M 

incessantly undergoing changes of a douhle kind, t1.:)>:1;:' 
of building up and those of breaking down. \\ lth 
activity the latter predominates, and in the caSE' of 
muscle the complex in question explodes, as it werf'. to 
yield the energy for contraction. "Vl e cannot yet 
trac.e," Foster comments, "the steps taken by lh~ 
oxygen from the moment it slips from the blood into 
the muscle substance to the moment when it iS~li€'.8 
united with carbon as carbonic acid. The whole roystt'ry 
of life lies hidden in that process, and for t4e present 
we must be cont-ent with simply knowing t.he beginning 
and the end." ,,,'hat we feel entitled to say to-dflY 
concerning thf' respiration of muscle and of the eveIll>:' 
a.ssocia.ted with its activity requires, as I have 8uggest<'?, 
a. different language, and for those not interested III 

technical chemical aspects the very change of language 
may yet be significant. The conception of continU(f[.I':; 
building up and continuous brea.kdown of the mut;t]e 
substance as a whole. has but a small element of truth. 
The colloidal muscJe structure is, so to speak, an 
apparatus, rela.tively stable even as a. whole when meL:· 
Loliam is normal, and in essential parts very stable 
The chemical reactions which occur in that apparatu,", 
have been followed with a completeness which iR, l 
think, striking. It is carbohydrate stores distinct frol~1 
the apparatus (and in certain circumstances also (Dt 

stores) which undergo steady oxidation a.nd are t?~ 
~ ultima.te sources of energy for muscular work. EssentUl.1 
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'ng successive ~ in the chemical breakdown of 
"hydrate which nee ..... ri1y precede oxidation i. 
intermediate combination of a sugar (a hesoae) 
phosphoric acid to form an ester. This happening 

;"dispensable for the progress of the next stage, 
the produo?on of lactic acid from t,he sugar, 

,i 11 an anaerobIc process. The precise happenings 
Ilw hexose sugar while in combination wit.h phos­

.' "nf' Rcid are from a chemical standpoint remarkable. 
, 'Y hriefly stated they are these. One half of the sugar 

II "~-!'ule is con"e.rted into a. molecule of glycerin a~nd 
,,' nrhcr half into one of PJ1'Q"\-c1C acid. Now with loss 
. TW\) hydrogf'n atoms glyc('rin yif'lds lactic acid, a.nd, 

H gain of the same pyru\Tic acid also vields lactic 
'J'i The actual happening then is tha.t hydrogen is 

:', ll"!'f'rn'd from the glycerin molecule while still com~ 
';)I,·d with phosphoric acid to the pyruvic acid molecule 
')']; thr result. that t·wo molecule~ of lactic acid are 
'1: IIlNP 1'he lactic acid is tbf'n, during a cycle of 

whi('h I must. not stop to discURS, oxidIzed to 
the ener~y rt>quired by the muscle. 

Bllt t nC' enPTgy from this oxidation if; hy no means 
'f' !'tly available for the m('(~hanical act of contra('tion. 
'111' ()~idatiun occurs indeed after and not before or 
UIn,)_( a contraction, The energy it liberatef.\ secur('8, 
dWt'H'r, the endothermic resynthesis of a suhstance, 
n·.llin pho~phat(', of which the breakdown at an earlier 
1a:.(1' in the sequence of events is the more inunediate 
Il!rn~ of ener!-ry for contraction. EVt'll more compli­

.il(,d arC' these chemical relatiolls, for it would seem 
'hIt in tIle tranHference of energy from it.s source in the 
x],ILltl0n of carbohydrate to the syst·em which syn­
tl'·"!Z('." l"rPRtin phosphate, yet anotl1PT Tcaetion intcr-
1'1H''1, namely, the alternating breakdown and resyntb(>sis 
~ ! hI' substance adenyl pyropho.'-lphate. The sequence 
; ; 1t~'l:ie chemical rf'actions in muscle has been followed 
lid their relation in time to the phast's of contraction 
tid relaxation is established. The means JJy Wllicb 
Ijf·rgy is transferred from ODe reacting system to another 
.!"; tililat.ely been ohscure, but eurrent, work is throwing 
~ht upon this interesting question, and it is just begin-
11l:! (though only be¢nning) to show how at the final 
d~f' the energy of the reactions is converted into the 

}i·chanieal response. In parenthesis it may be noted 
~ lin illustration of the unity of life that the, proc(,8SeS 

hich occur in t.he living yeast cell in its dealings 'with 
l:,!"ars ar(' closely similar to those which proceed in 
\'mg muscle. In the earlier stages they are identical 
nd we now know where they part company. You will, 
think, be astonished at the complexity of the events 
hieh underlie the activity of a muscle, but you must 
'member tha.t it is a highly specialized machine. A 
lure direct burning of the fuel could not fit into its 
lmplex organization, I am more particularly con­
~rued to feel that my brief summary of the facts will 
~ake you realize how much more definite, how much 
ore truly chemical. is our present knowledge than 
mt availa.ble when Michael Foster wrote, Ability to 
·cognize the progreBB of such definite ordered chemical 
actions in relation to various aspects of living activity 
laracterizes the current position in biochemistry. I 
lYe chosen the case of muscle, and it must serve &s 

1 Lecture by Otto Meyethof (see Sature, Sept, 2, 1933). 

my only examp1_, but many such ",1.t .. 1 and ordet<od 
reactlollB hsye ~n st-udied in oth~r C'eUa o.nd tissues. 
from bacteria to the brain. Some proVtl geneml, some 
morl:' specia.l. Although we ate fflT indtwd from pott9M~ 
~ing & complet.e picture in anyone. (',age we are ooginn.ing 
In thought to fit not a few pit'CeB togetht~r. Vlc are on a 
line safe for progress. 
. I must perfo",,, limit. the field of my di""ussion, and 
in what follows my flpecial them(l will ht' t.11(' import.anoo 
of molecular strllctUXt1 in determining the proll('.1't.ie.s of 
living sy~telD~. I wish you to believe that mole(mles 
display in su('h flyst-ems the pr()p(,rtif>:~ inlif'rent, in th.eir 
~tructt1T(~ eYen aR they do in the llihnratory of the 
organic chemist. The theml:l. if; IlQ new 011(', hut. it.a 
d('vl:'lopment illn8t.rM.t~~ I\>l w{'U Ill» nny otlwr, and to 
my own mind p("rhapl:1 heth'r than any oth('r. t.he 
progrf'PoH of biochemistry. Not long ago Ii prominent 
hiologist" belif"ving in prntoplnRm (\.8 an entity, wrote: 
"' Hut it ~e(>ms certain tllli.t lidng protopJasm is not an 
ordinary chemical compound, and tll{'rdof(.' can have 
no molecular structure in tll{' {'h{,Tllieal l:1(ln~' of t.he 
word." Su{'h a. helief wai'\ ('ommOll. One mil)' remark, 
moreo,"er, t.hltt WhE'1l tll(' development of ('.olloid 
chemistry fin~t, t.rought. it.~ indi!lpenl-lablE' aid towardfl an 
understanding of t.he bioch~miclll tield, there waH 8. 

tendency to discuss it.'i hearing in tNlnH of the }(,88 

spf'~ific prope-rtif'fI of colloid syfltcmH, phase-8urfa('es, 
memhranfR, and thf·like, without :-;uflicit·nt referCllC(' t·o 
the specificity which th(.' influencp of molC'{'uiar Atn.wture, 
wherl'v(:r displaYf'd, impr(,RlicH on C'hemlcu,l rf'lationR and 
event,'l. In emphai'\izih~ its imp()rtanc(~ I sllaH leuve 
no tillle for dealings with the natun' of tbe conoid 
struetuTf'f; of ceBa and tisRU(>B, an-important a::l they are. 
I shall eOlltinue to dt'Hl, thougb lIut again in detail. 
with chemical reactio:n", ali they ocCUr within thoRe 
structure;;. Only thif; much must he ,miel. If the 
colloid RtructmeR did not, diKplay highly Hpecialized 
molecular strudurc at their Burf~ce, no TCI:IoctifJUS would 
OC(~ur; for here cat.alYRis occurs. Were it, not ('quipped 
wit.h cataly~t8 every living unit would 1)(> a Ktatic 
system. 

With the phenomena of catalysis I will aHsume you 
have general acquaintance. You know that a catalyst 
is an agent which plays only a temporary part ill chemical 
events, which it nevertheless dete]"mincs an.d con kola. 
It reappears unaltered when the events are completed, 
The phenomena of catalysiB~ though first recognized 
early in the last century, entered Lut little into chemical 
thought or enterprise, till only u few years ago they 
were shown to have great importance for industry. 
Yet catalysis is one of the most significant devices of 
nature, Bmce it has endowed living By.stems with their 
fundamental character as transformers of energy, and 
all evidence suggests that it m.ust have played an 
indispen.sable part in the living universe from the earliest 
stages of evolution. 

The cata.lysts of a living -cell are the enzymic structures 
which display their influences at the surface of colloida.l 
particles or at other :'Iu.rfaces within the cell. Current 
research continues to add to the great number of these 
enzymes which CBn be separated from, or recognized in, 
living ceHs and tissues, and to increase our knowledge 
of their individual functions, 
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A nloJI'-cuJe within the ~yst.em of the cell may remain 
HI ,111 inactive staw IUld entf~r into no reactions until 
ill j,JJj' such I-Iurfacc it. come,"! in eonta.ct with an enzymic 
."tr'lI!'! IlI'{' wbich displays ef'rt,uin adjustul(>nts to its own 
~trll('turl'. \\~hilp jn Hueh ussoeiatiun the inactive 
IliohleuJe he('(Jrnj~H (to ml(' a current term) " activat,ed," 
:.nd th('f) pnt~·r'i oil soml' ddinite path of ehange, The 
(Jilt' aMjJi'(~t, (If enz)"mi(~ cata1ysis whiph for the ;.;a.ke of 
Illy tlu'nlP I wlfill to empha"ize iH its high I'!pf>,(~ificity, 
An l!llzynw i.'i in ,u-eneral adjui't-ed to eOllle into effective 
relatlou!' with IHIe killrl of moleeull' only, or at most 
WI! h nlOll~euh·s do~~h' reiatpd in t h'eir ~tructure. 
Ij;vi(lpn(~(' IHI.:-:ed on kiUt,l.ics j tlbtificb t lit' belief that ,'>OUH_' 

. ..,orf of dwrnicaJ cOfllhillltr,iou hefw('('n N1Zrnw and 
rdatl'd JIwiP('uie prf...'('('di'1"> tIl(' activation of the luttcr, 
lind for t'ut'h ('()mhinatiow~ then' lllUKt be ('jOEl' correlation 
ill Hirudur('. ;\'lauv will f(·tnl'mlH'f' that, long ago Emil 
FIScher rf'{logllized· that ('nzymi(' action d.iHtiJ)gui~h(:'s 
I'Hn lwtweell 1wo o}ltieaJ i~()mt'rtl and :;pokl' of tIl(' 
l\t'cl~)~i:{ary, relat ion being a~ ('lol"{, i-t~ tlmt of kt',v and 
Jock. 

Tlu']'(' is au important, ('onfl('{lui'lH'P of 1 hi>; hi~h 
"'ppcifi('ity in hiological ('ataiYHi:s 1,0 whid) Twill JiJ'E'ct 
YOllr I'lpeeiaJ aJ.tention, A li,ring ('I,ll is tll(_> Ht~ltt of u. 
Illuftit,ud(, of n'll('tiOI)K, 11IHl in orci('r tllat it Rhould 
J'etuln ill a gi\'('o t'llvironnH'nt ite; iudividual identity 
;t,,! all organisTll, tll('~e relld.ionl' IIlu~t he high organized. 
Th!'.'"' must, hI' of dekrrniJH,d nature and pJ'O(,{,pd ll1utmdly 
I~djul'tt'd wit,h rt' .... ,lt'ct. to vi']ociry, sPqUPIWt', and in all 
otl]('l'reiatlOlls, 'I'lw)' Hlust 1)(· in d~-.'nalHie t>quilibrium 
a" a whull' and mUt>t rpl urn to it ai'tPl' dist.urbum'p, Nnw, 
if of any group of cafaly,-:ts, !:\Ilt'h U!4 are found in tllt' 
"(juiplllf'ut of it ('ell, eacL ow, (_'xprts limited and highly 
'''ll1'eiii(' jllttuI~I]('t', thi~ vl'ry I-\jft'eilicity mutlt, h(, It pot{'nt 
fut'tor m makiug for organizlltioll. 

Conside]' the eSi't> of any individual ('ell in due relations 
WIth it~ enyironment, wh{'tllf'r an internal f'llviroDment. 
a:; 10 t he ca:;\~ of tilt' 1 if'slH' {'plb of higher animah, or an 
extf'mn! ellyironnll'nt as in the ('(l"W of uni(>('llular 
orgulll::;m". Matpriab for maintt'lililH'f' of tile ("l'll ent,er 
it from tIl(' i'Jl\·irounlPnt. Di1:\('riminatloll among such 
miit~l'iah., i,.., primarily dett'Tllliut,d by permeability 
l'elHtlOlls, hut of dt-"'ppr signifif'tIIH'e in that s('i{'ct,ion is 
tilt' specificity of tlu' ccli catltl,vst::, It has oftpll been 
said that till' living (,{'II differ:'. from all non-hying ~\·"'tems 
in its pOWf'T of sek'{_·ting from a h{'t,erogC'lleollR ("i\-iron­
n1{mt t,he right n1!1t(~Tial for tlw llluintenltnC't' of itfl 
structure and activitic:-l. It il'l, howcycl'. no vital act, 
but the natlUp of it", :-llH't'itic cataly~tR which determines 
wlwt it f'fft'ctivdy "~\f"h'ds," 1f a molcC'ule gains 
putry int() trw cpU and lllPpt:-l IIO catalvti(' iltfiuPllce 
(·il.ptl.~)ll' of Il,cti\"ltring it, l~(lt.hing furt lwr happen'" su"{' for 
cenam ionic and OSOlOtlC adjuMmt'llts, Aln~ molecule 
whidl does IlH'ct an adju~t('d ('Ilz:vme cam~ot. fail to 
";UtItT elmnge and b('('omc dirl'(:t{'d into some one of th(' 
paths of ltIt'taboli:-llll, It lHUt't hl.'re 1)(' feDwmbered, 
mort'over, that enz~-me~ aB sp{'('itic eatalvstl:i not only 
proulOtt' rt'~lctions, but. determine their di'l'<'ction. Tb-e 
,!.!luco8(> UloJecult', for example, thou~h its inherent 
chemical potl'lltiuliti{,fI are, of COUfSf'. always th£' same, 
is ('ollvert-ed into lactir acid hy an enZYme S\'st{'lIl in 
IllUwle, but illto alcohol and ('a~bon dioxide b~ another 
ill the yellst l'pH, It j.:; important. to realize th~t dn.-erse 

enzyme,8 may act in succession an? that ~pecific catdvsL4 
has directive a8 wen as selectIve powers. If;,' ht 
syntheses in the cell which are most ~ffic?lt to pinurf" 
on sueh lines, we may remember that biOloglcal sym ilt'St>~ 
can be, and are, promoted by enzymes. and theft: are 
sufficient facts to justify the belief that a chain of sII\ tifir 
enzymes can direct a complex syllthesi~ along lint'",; pre­
determined by the nature of the enzymes themselves. 
I should like to devt:'lop this aspect of the flubj('ct f'Ven 
further, but to do so might tax your patience, I &-lHJuld 
add tha.t enzyme-control, though 80 importam, F tIOt 

the sole determinant of chemical organization in iJ: I'dL 
Other a8pi!ct,q of its colloidal Htrncture play thpir part. 

It is surely at that level of organization, wlwh 1!:'­

based OIl thl:' exact co-ordination of a multitude of 
dH'llllcal eVpntf-> within it, that a living cell display;., jt~ 
peculiar sensitiYf>uPBs to t.he influence of molecull't' 01 
:->pt't.:ial nature when these enter it from without. ThE' 
nature of ycry ronny organic molE'cules is :-:uch that llwr 
may ent.er a ~cen and exert· no effect, Those proper t~) 
flwt,tholism fono"" of CQllCS(', the normal p8th~ (If 

ehange. Some few, on the other hand, influence thr 
cell in yery ~pecial ways. "'~hl:'n Kuch influenct' lb 

highly i:lpecific in kind it, means that some element of 
st·ructure in the entrant molecule is adjusted to meet an 
a,'''P{'ct, of molecular strueture, somewhere in the ('ell 
itlwlf. \rp can easily understand that in a sy;"teru ::\0 

mil1ute the jntruS;()ll even of a few such molecule" 
maY!:lo modifY exist.illl! equilibria as to aficet profoundly 
the obsernd hehaviour of tht- cell. 

Such relations, though by no means confined to t,ht'm, 
reach thf'ir [.{reatcr-t significance in th{' higher organism,,:, 
in which individual tissues, chemically diverse, differen­
t,luted hl function and separated in space, 80 react upon 
one another through chemical agem~it'.s transmitted 
through the circulation as 10 l~o-ordillate by chemical 
transport the activities of the body as a whole. Unifica­
t.ion by cht-mical means must to-day be recognized ai:> a 
fundam('ntal aspect of all such organisms, In all of thf'm 
it i::; true that the nervous system har- pride of placf' as 
the highest scat of organizing influence, but we know 
to-day that even this infiu€'nce is often, if not alwar~, 
exert~ through properties inherent in chemical m~le­
cuIps, It is indeed most significant for my general 
theme to realize that when a nerve impulse rea.cheF Ii 

tissue the sudden production of a definite chemical 
substance at tht, nerve ending may be essential to thf' 
respOlltoie of that tIssue to the impulse. It is a familiar 
circumstance that wllPn an impul8e passes to the heart 
by way of the Yttf:,'llS nerve fibres the beat is slowed, or, 
by a stronger beat, a.rrested. That iH, of course, part llf 
the normal control of the heart's action. Now it hu' 
beell shown that whenever the heart receives vagll~ 
impulses the substance acetyl cholin is liberated within 
the organ, To this fact is added the further fact that, 
in the absence of the vagus influence, the artificial 
injection of minute graded doses of acetyl choline S(: 

acts upon the heart as to reproduce in every detail thL" 
effects of graded stimulation of the nerve, Moreover, 
t'vidence is ac,cumulating to show that in the case at 
other nen'eg belonging to the satne morphological group 
as the vagus, but, supplying other tissues, this same 

.liberation of acetyl choline accompanies activity. and the 
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1!licala.ction ~fthh: 8ubs~a.nc{' upon such t.issues again 
,,{UCE~S effects IdentICal wIth t,ho8e observed when the 

: '" '-"~ are stimulated. More may be claimed. The 
;' '!,'il'll1~ of another group of nt"fYE'S art' opposed t,o 
l! "~I'. of dIe vagus group; impulses, for iUsta.ncE.', through 

'1 nn fihrp.s a('el'~era:t{l the heart beHt. Again 8. 

i"' nncal substance IS liberated at th(' ending~ of such 
1." \",.~. I~nd this suhstanc~e has itself the property of 
,.', ,·jl'f<ltmg the heart. We find then that f.;urh organs 

ri~,..;u(·s reHpond only indirectly to whate\'PT non· 
~I" ,·ific physical change may reach the UE'n'e ('!lding, 
! 1:"11 dirpf't responHc is to tllp infiut'n(',e of pal'tj('ular 
~: .It·,·1111·s with au el'\"ential strnet.UT{' wh('n thl'He intrude 

'" tli"ir chemica) machinery. 
\. 1'0110\,'" 1 hat the' ('flcet of a giHn nen-p stimulu" tnav 

\0(' confin .. d to the tissue whiph it fir~t re,lchpR. The;(' 
:,(' humeral trallsmi..-:sions of it~ ('tIt'ct, h{,{:Il.U.~e t.he 

,'mltf:tanct> ent.ers t.he lyml)h and blood. Thil'i 
,.",1!ll nwy assi~t the co-ordination of evt.'I1t.f\ in the 
",,111'.". 

From ::;uhstancf's produced tt>mporarily and l()\~aHy 
hy \'lrtuf' of their c:hemieaI propt;'rtit'~ trltn."lating 

till' ti~R~H'S tbe me:-lsagt'>< of 11en-c", We nU1Y pa.,,!' 
1(1..'lt'alh- to {'oHt:lideration of tho~(' a(·tivc :'lUhstlll}Ceh 
\dlll'h ~·l.Irry chemic'aI mes~agt:'s from oq-ran to organ. 
:--\wh in the a.nimal hody ure produced cont.inuously in 

()rga:ns, and ea('h Im~ it:-, spt'cial seat or seats 
,ldl(111 where it finds chemical .~tructun·.\; adjust,xi ill 

-Ifill(' H.'llse Or other to its own. 
1 "hall he herl' on familiar [!rounil, for that :-<ueil 

d!.."'J16f"S f'xist, and bear the mlllw of }wmwuf",'';, i,,, 
,"'l!llllOIl knowledge. I propose only to indiral.(' how 

fmu diY(>rH~ are thpir fun('~ionR as re\'culed by 
resrurdl, f'lllphaRizing tht' fuct tllat. carh OIH' is a 

,j(,jlIlitc and n:la.t.i\'ely simple substance with properti(~s 
lLat arc ptimltrily ch"'miral, and in a dcri\'ute sellse, 
1,by:.i(Jlogira1. Our clear recognition of thi~, Lasl."d at 
tu·"t on a ('ouple of instances, began with tuis century, hut 
'fur knowledge of their number and nature is still growing 
rapidlv to·daY. 

Wr ~haY€· l~ng known, of course, how essential and 
pWfOUlld i,,; the influence of thf' t,hyroid gland in nJ1lin~ 
t .lining harmonious growth in the body, and in controlling 
: lit· rate of its metaboli::lID. Three yearR ago a brilliant 
~1)\-e51jgation reYt'2.1ed t.he exact, molecular sl,rueture of 
t11(' r:uhstan{'e-t,hyroxin-which is directly responsiLle 
[II], thf'RC dfects. It is a substance of no grcat COill­

JJlt'xity. The constitution of adrenalin has been longer 
known and likewi~e its remarkable influence in maint.ain-

<l number of important physiological adjustmentH. 
it is again a relatiyely simpi{' substance. I will 

m('re]v remind yOU of secretin, the first of these sub~ 
·t.1nc~s to recei,:e the name of ho~one, and of insulin, 
:IU\~' S(I familiar because of its importancf' in the meta~ 
l,()ilsm of carbohydrates and its cQusequent yulue in the 
tl'(·_atment of diabetes. The most fe-cent growth of 
kuowledge in this field has dealt with hormones which, 
,)1 most remarkable relations, co·ordinate the phenomena 
\)f sex. 

It is the circulation of definite chemical substances 
Woduced locally that determines during the growth of 
the individual~ the proper development of all the 
~C{'ondary sexual characters. The properties of other 

!mhstan~ stWure tile dup progrt"&'f. of individu31 develop'" 
ment from the unfertil.iMd ovum to tht' ('lId of fcatal life. 
Wht'D an o\"tlln ripens and is discharged from the OV1:\ry. 
a. sub~tanc(', now known a. .. ~trin. i.8 produ('t'(i in the 
()\"ary it..;elf, and so fun('ti()u~ i\$. to briul-\: ahuut an th().'if'. 
changes in the feUltl](· bod.y which makf' 8\'('IU'(' the 
ft'rt.ilizatiQn of t.ht' O\'um, On t.b,,' disdu.~rg(' of the ovum 
nf'W tig.'Jue, constituting th!.' w-ealled oorpl'-S lu.leum, arises 
in its plare. Thi~ then produ('e.s a. 8p+)CinI h()mlOn~! whi<:h 
Hi it:'! turn P\'oh ... l~n those chu,ngt's ill t.il'!."Ut>tl' and organR 
that fH."cure 0. right de..~t.ifly for the ovum aftN it, has bt>en 
ff>rtilizf'd, It i.'! dMf that Hwl«" two hvrmonml do !lot. 
arii'~' simult~nll'ou~ly, ftlt tht'y must· t~t·t in I\}t,{'nutt,tnll, 
l\.nd it. bC'COillt'''- of grell\, in1.('rt·st t·o know how l-lll('h 
.'Hlf'("t'f':,Iion i" s!'C"urt'<l. 'rllt' fad::! IH're uro um{lng tIlt' 
1nO~t st,riklll~. .J ust 11$ hi~her lwrve centrt'~ tll t hI' hrain 
('ontrolliud ('o-ordin!tt.t~ tbe lietivit,i(~s (If lower (~eutl"('!\, 
so it. would Sl'{'1ll do hormoneR, fnnct.iunlllg itt, s() to 
~1H'ak, a hight'Y ll'v('l in OY!J;ltntzH.tion, c,n·ordinnt,t' the 
.l:t.ctivj!ll'.''l of otlH'f Iwrmow\... It j ... a ~ub!it~tnl'e producoo 
in the ant.erior poYtion of lilt' pituitary gland !'Iit,ul.I.t.ed 
at. the l,u.~{' of the brain, whi('h hy ('iflluiating t.o t,he 
ova.ry ront,rnl:-l tilt· .~U(·c(',;"ion of it ... hormonallwt.ivitip", 
The caf.l.('.':l 1 havl' ment.iof}!'(l art', htr from I'xhlHI~t,ing the 
ilunwrout:'- hormonal infiu{'n(~l'S now rl'eognizeci. 

Fl)r full appreciat,jon of t,he ext,cut t.o whidl \~hemital 
'-\uhst.ances ('ont,to} and ()o-ordinu.t.e ~vent~ in the a.nit1l!ll 
hodr hy virtue of th(·ir H[)f'cifie mole{'ubr stru{·t.uJ'e, it, iN 
w(,l1not to f't'paratt' ton widl'ly in thought. th(' fnndiotl:-! 
of hormoneH from tho:w of vitamins. 1'()~et.IH'r t..h('), 
fnrm a lurgl! 1!rolJp of .'whHtam>('f; of whidJ t'\'('ry (Jlj(~ 
exerts upon phy"iolo~i{:iil (~wut" ltH own indifl.ppm.;uble 
ehpmicaI influen('f·. 

Hormones are prmluc('(} in tlH~ hotly ibelf, while 
vitamins mU:-lt be supp1i(~l in the di(,t. Kw~h a 
Ji,,{lnction is, in geueral, ju.'lliiicd. We meet, n(;caHion~ 
ally, however, an animal "p("eiPH able to di"ppnl'll' with 
an external Rupply of tbiK or that vitllUllll. gvidtmce 
Idwws, howevl:"r, that iwlividuals (if tbat Hper,jt!.'l, unlike 
most animals, (;,1U in the (',ours,' of their metaholi:'ID 
synthesize foy them~elY(:s the vitamin in qUPlition. The 
vitamin thfm beeOllt',-; /J. hormone. in prw't.i(:e the 
distinction may he of grellt importo.w e, hut for an 
Undf':fstandinp: of raetaholil'nn the functions of thC'se 
8ub.'>tanc{'s an~ of more significance than tl\l~i[' origin, 

The prf\Sent adivity of r~"l'arch in tlH~ lipId of vitam.ins 
is prodigious. The output of [luhli.shed papens dealing 
with original investigation!"> in the fir-lii }Ul.f-l r~ad~ed 
nearly a thousand in a Hiuglc year. Ea(;il of the vitamnUI 
at prellent known j::,l receiving tlw attention of llumeroui; 
ob~ef ..... er8 in re8pect hoth of it!'! chemical and hiological 
properties, and though many puhlieationH deal, of 
courSE, with matter ... of detajJ, t.he aC('umulation of 
significant facts is growing fast. 

It is dear that I Can eo\'er but little ground in any 
reference to this wide ficid of knowledge. Some aspect8 
of its development have been intere~ting enough. The 
familiar circumstance that attention was drawn to the 
existence of one vitamin (Bl so (;ttlbl) b(>..cause popula~ 
tions in the Ea.st took to eating ruilled rice instead. of the 
whole grain; the gradual growth of evidence which 
links the physiological activities of another vitamin (D) 
with the inJiuence of solar radiation on the body. and has 
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f'bl)Wl1 I bat tJIPY an' 1 hUM related, l)(',clluse raYH of definite 
W,I\P j,'Tlj.!th ('(It\\'('rt fl.ll ilHH:tin' prN'ufser int.o the 
:wtl\(' \'itflmiu, alike ""lIpn fir·ting (In food~tuffH or ()Jl 

thl' ~lJffa('(' of I ill' liying hod."'; tIJi' fad a,Q'ain that the 
fI'('I'flt il>'Oll.l.tioH (Jf ~·itltmin·(' {wd tile «ccumulation of 
/'\'l(jPIlf'e for It.~ nature o.;1(1rl(,1] fnlln thf~ ohseryatioIl 
that tl1(' ('ort,I'X of t!)(' adreual gland displaypd fltrongly 
f"(itwiug l'fopf'rtih!: or p·t agllifl th(' IJf(wfthat a ypl10w 
p~lw)pnt ~\'id,'ly diHtrjhllt,(~d aIllong: plants, while not tIl(' 
\Jl:lllliH It~(·f(" ('an hI' (·l)lIvl~rt{·d within the booy into 
\ itllIllill-A: tlw"P lind (JtiL('f a~Jle('ts of vitamin ;tUl]jpi" 
will c-tand nut. a:- mj,"J'('<;l1I1g ('harter,,, iTI thf' story of 
sriI'll! j(i(' in\"f·~tiga! ilm. 

III this "prv hril'f di~("u,,"iull fll" hOf"TllI)Of'fI and vitamitll'. 
I haYI' H(! fa;' rl'l"'rl"4,<1 ouly to IlIt'ir fUfW1i'HI" a"l JIlllni­
feH\4'1\ in I hi' animal hody .. 1\iI1(11"(·(1 ,"'ul)l'.tall(·{·:-', f'xertinfl,. 
amdt1gollH fund jonR ntf', llOw('Y('t, of wid(~ and }lPdlUpl'. 
of quitl' g4'nera! Iliolog-ieul illlportuIle('. It i:; (,f'rtain 
tlwt m:wy miITIHlrgJllJj,..,m.'l n'/Jllin' it ,"uJ>pJ}' of "iIJw"lm­
iike Huil."dlUH'f'H for tlu' ]!I'(llllotion of' f[rowth, and teet'llt 
rf','!(·ltrdl lIf a \,('j"I' intpre."ding kind has dl'mOl}''Itfatl~d 
ill tllf' hight'r pbW'\'M the (Oxi"It'IH"t' of specific subslarwl';, 
Pfj)(Ju(·t'd in '''IWt·jui (·pll:'l-..ybi(;ll :-;tiIllUlatl' growth in olh\'r 
cellH, Hlld .<';0 in tlH' pfUllt a~ It wholt,. TrIPt;(' s(f-calll:d 
ItUXim'Il are PSH('n! iallv hotmoneM 

1t, if'. of particuiar i;nportun('{' to Illy prI'H~~nt thcInf' and 
1:1. ~()lln't' of mtll'li "nl i,,,f8ctioJ! to know lliat 0111' knowle{h:~·(· 
of 1 ht, IldllUJ molt'{'uinT' ~trud,\Jre of hormon('~ and 
vitamin." II'. !!wwiug fu.~t. \Yt' hay(' aln'ady (,XR('t 

kllm\']I'd!!1' ufthl' kind ill l't'."p('('l1.o not a ft'w. 'Vi:' art' 
in(]I,t'ti .lu:-1titil'd in lwlit'\illg that within a few year;; 
iHl(·!J ktlmvlt-dg(' will hp ('xt('lll'li\'c f'lIougb to aBo\\' a 
wid\' \·j\,W of tIll> ('orIt,Jlllion IwtWPf'D llloh'cJJ1ar 8tfUCtUJ'i' 
and phY:4iologil'<ll rrctiyity. ~\I('b ('ofrrhuion lut" long 
Iwt'n sou/!ht in Olt' ('mil' of drug~, and Homo p:enf'faliza­
tiOilt'\ 1m\'(' hp('II Ut'lllonc;tratl'd. It :-:houlrl bp n'm(,llllH'fNl, 
hOWl'WI', that, until quitl' Jal('ly only t he strueturt' of tlip 
drug c(luld ht, Gow,iden,d. With mCrt'tl,:,:itlg knowledg(' 
of t lu' i IS"ll(' strlldllr{'~ piWflllU(,ological actions will 
tWCOHH' IlJlwh ('li'arel'. 

I ('anno! rt'frain frum nll'ntiollllll! hen' a s('t uf f(,lations 
t'oTllIt,ctt'd (':-:ppcinlly with the cPht'lWIlIl'na pf ti.'>S111:' 
growth wJliril nrl' of Jlurtieular int('fl',st. Ir will be 
eoun'nit'nt to introdlH'(' SOUlP t('chni(,td chemit'al con­
sidl'fatioll:-i ill dt'MtTibillf[ I ht'Ill, t lWlll!h I tLink the 
rt'lution:-. lHay })(' C!r'l1f wit h~.ut emphasif' being placed on 
fHlCh c\('tailt'. TIll' \'it Ilmiu, which in current URaI!f' is 
luht'llt'd " A:' it; Pfw'ntial for tIll' g('llcml growth ~f un 
animal. Hccl'nt rest'arch hal-! proyided llluch infor­
mation Ht' to it:-i dwmi('al natUft'. Its molceulE' i:-i built 
up (If units willch POSSt'Rt' what Ii' kmHYll to c}wmists as 
tite is{)prellt' .strllctuTf'. Tlu""t, urI' {'o1Jdt'n~{'d in tI hmg 
earbon elwin which i:-:: attadll'd to a ring Rtructurt' of a 
sIw('ifi(' kind. ~n('h n ('oll.'ititution rl'lat~s it to other 
Liologi('al COnl]lounds, in parti('ubr to certain Ycg('table 
pigmt'llts, one of whidl U carotene, 80 called, is the 
suhstance which I lwyt:' nwntiont·J. a:-; lwing conyertihle 
into the "it,HUlin. For tllt' displar \If an influellce upon 
groViih, hoWeVt'f, the exact dl'taiis of th .. ~ vitamin';:; 
proper structUTt' must i)(' ('stablishcd. Now turning to 
\'itamin-D, of which the activity is more sp{'Cialized, 
controlling as it, dOl'S tlH' gro"-th of bODe in particular, 
we have It'l~rnt that the unit ('I~nH'nts in its 8truct~re are 

again isoprenf' radicals; but instead of' forming a lon~ 
chain UR in vitamin-A they are united into a SY8tr'nl (.It 

condenf<e(l rin~s. Rimilar rings form the basal '·0llt. 

ponent of the molf'Cules of sterols, substances whicll art 
normal constituents of nearly every living cell, It if< ()hf 

of thesc, inaeti\'e itS(>lf, which ultra-violet radiB1i('D 
('on\'ertR into yitalliin-D. 'Ve know that as stat-ed j·,H·b 
of t hCIiP vitamins stimulates growth in tis,<lue q-U<.. 
"Xf'xL consider anotht'r case of grovnh stimulatiDll. 
diifl'rent hecausf patllOlogicaI in nature. As YOli U}'P 

Ilouhtless aware. it is well known that long contnct wn!: 
tar induces a Cf1.D('('rolU>' growth of the skin. rf'I" 
important. Tesearchf's have recently shown that 1,[1;­
tiCll!;U conl'ltitu('ntt, in the tar are alone concernf.'d ill 
producin~ thiR dYed. It is hf~ing further demonstr:'tHl 
that thl' POWN t,o produce cancer is .a}>~ociat('d wit], a 
spE'cial type of molecular structure in these constitU('1l1' 
This Rtructufe, like that of thc sterols, i~ one of ('(\]1-

deW';pd rings, t lw e.<l,..,enti1Jl difference being tbat !l() 

chf'micul language) tll(> sterol rings are hydrog_-enl1thl. 
wh('rea~ thosp in thC' cancer-producing moleculr . ..: ,In 
not,. Hydrogenation indeed deRtroys the acti,"ity (jj 

thf' latter. HpI'alI, howeyer, thl' ovarian hOrlllll)lf 
retrt..rin. "]I.T ow t lw molf'('ular structure of rest-rin 1ta~ tlll' 
{'~st:'ntial ring RtrudUff' of a sterol, hut one of th(, (,Oll­
Ht,ituf'nt rings is not hydrogenated. ]n a sense theref()fc 
tht' e!wmicaIIlHtul'P of (l'st,ril1 liuks yit.amin-D with tbdt 
of ca.n(~('r-produ('ing Buhstance,'i. Further, it is found 
that i-\ubstam'f's with pronounced eancer-produ('iI4~ 
powert; may }Jroducp I'fit:'ets in the hody like tho;..f.' of 
tBstrin. It is difficult when faced with such relati()n~ 
not to \vonder w]H,ther thp mf>tuholi::im of sterols, which 
when norma] can pr(lducp a. substance stimulal ;n~ 
physiological ~ToWt.ll, may in very special circurustallU" 
hp so }wrvertpd a,-; to produce within living cell~ ,I 

subst.a!l('e stimulating pathological growth, Such )l 

.'iuggestion must, howeyer, with present knowledge. f,( 
wry cautiomdy t('cpi\'ed_ It ii:-l wholly WitIlOut exp('ri­
lllt'nLal proof. )ly chief pUl'l.lORe in this reference to 
this ypry interesting f':et of Tf'lationH is to emphaf-.izt' 
once morf' the significance of chemical strUt:~ture in the 
field of' biological events. 

Only the end results of the profound influence which 
minntC' amount;;; of substances with adjusted struct\m 
('xcrt upon li,-ing cells or tissues can be observed in tLE 
intact bodies of man or animals. It is doubtless becam .. f 
of the elaborate and sensitive organization of chemie8 
en:!nts in every tif'sne c€'ll that the effects are pro­
pOli iOllally so great. 

It is an imnlf'diat.e task of biochemistry to exploF' 
the met'hani"m of such acti.vities. It. must learn tc 
describe in objective {'hemical terms precisely bUll 

and where such molecules as those of hormones an,j 
yitamius intrmlt:' into the chemical events of metabolism. 
It is ind€'ed now beginning this task which is by DO 

llit:'ans outside the scope of its methods. Efforts of tbi, 
and of similar kind cannot. fail to be associated with a 
steady incre,a,se in knowledge of the whole field 01 
chemical organization in living organisms, and to thi~ 
increase we look forward with confidence. The promiSE 
is there. Present methods can still go far, but I am 
convinced that prob1J'CSS of the kind is about to gam 
great impetus from the application of those new methods 
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t't,..;<:!arch w~ich chemistry is inhe~iting from physit-,s : 
\ -,1 V analYSIS; the current studIes of unimolt'eular 
,,' racc films and of chemIcal l'f'.action~ at surfaces; 
,,\,JPrll spectroscopy; the qualltitiv{'- d€'H'loplllt'uts of 
1l1.1(l-chemis:t.ry; no branch of inquiry gtands to gain 

from snch advances in techmque tlJan due.'! 'bjo~ 
i I'mi~try at its present stage. Especially i:l this true 

,I, tht' case o~ the colloidal structure of hvif'g fl.Yf'tem:.:. 
which in thIS address I have said so little. 
A .. au experimental science, biochemistry, like ria:o;sielll 

" .\ -wlogy, and much of experimental hio}o,£!y, lul.':; 
'!ainl'd. and must ('olltin1.le to ohtain. manY of it::; 

i'rom st.udying part of the {lr~nnisrn in j""latwn. but 
in whieh dynamie events oontiUlu·. Tholll-(h, 

,,;tulIatE'ly, it has also method:-. of ~tudying: rea.t'lions 
t!wy o('rur in intact, living ci:'ll~. int<l{'t tiw.;u('l',. awl, 

,,~ ",jlm;e, in the intact animal, it is stilll'ntitled to claim 
il.'i studies of pari.."; are 0onsi.'ftently den'loping it,,, 

of the wholes it desirrs to desf"riL~, howevpl' 
that grasp may be from fina.lity, Justificatiou 

I! any such claim has been challenged in advaIH'l' fWIll 

i"(~,tain philosophic. standpoint: not from that of 
\"'Hf'ral Hmuts, though in hi" powerful addrf's8 whieh 
'l.C!n::tlizf'd our centenary meeting he, like many pl1ilu­

to-day, emphasized the importance of propcrti(>R 
emerge from systems in their integrity, l)idding 

lh n'member thn.t a part while in the whole i" hot the 
~,~llle as the part in isolation. He ha.stened to admit in 
:1 :iUhiw·qncnt speech, hmveveT, that for experimental 
J,!o)o!-!"},. as for any other branch of science, It wJl810gicaj 
:1I1'\ uPC't'ssary to approaC'h tht' whole t.hrough its parts. 
XI'!, again, is the claim challL·nged from tlle standpoint 

.. :-\llc:h a teacher as A. X. \Yhitehead. though in llis 
l,]lllusophy of organic mechanism there is no real entity 
"f any kind wit-hout. iut,ernal and muJtipJ(;' relu.tions, 
alHi each whole is more than the sum of its part-s. I 
Ii'" ertbeless find ad hoc statements in lli~ writingR 
"'hleh directly encourage the methods of biochemistry. 
f n t he teachings of J. S. Haldane, however, the value of 
-w::h methods ha.ve long b('en directly cballen~ed. 
~f'me here will, perhaps, remember that in his address 
! () Section I, 25 years ago, he described a philofiophie 
'it andpoint which he has courageously maintained in 
many writings sin.ce. Dr. Haldane holds that. to t·he 
(~nlightened biologist a liying organism does not present 
[t problem for analyflis; it is, qua. organism, axiomatic. 
Itti essential attribut.es are axiomatic: heredity, for 
,_<x,ample, is for biology not a problem, but a~ ~x~om. 

The problem of physiology is not to obtaIn In(:'ce­
lU(,31 physico-explanations of physiological procesws" 
(I quote from the 1885 address), _, but to discover by 
observations and experiment the relatedness to one 
'.mother of all the details of structure and activity in 
!:'ach organism as expressions of it.':! nature as QIle 
organism." I cannot pretend adequately to diseuse: 
these views here. They have often been discussed hy 
others-not alwa.ys, perhaps, with understa.nding. 
\\nat :is true in them is subtle, and I doubt if their 
aU,thOI has ever found the right words in which to 
Imng to mO&t others a conviction of such truth. It is 
involved in a world outlook. 'What I think is scientifica.lly 
faulty in Haldane's teaching mthe a priQri element which 
l .. ds t<> hi ... in the face of evidence. The task he·sets 

for th(' phy~joll)g:i~t S{'('OU, \'I\~\W to 1\lW"t pt-oplc, and 
he forgl't.$ that ,,;th ~uod judl{m(\nt 11 stl.ldy of partll. 
may lead to 4n int,dl('ct.\lall'=-Yhthi's.is of \'l\lue, In 188f) 
1lt' wrott': .. That H 11l('t·tin,:::point hdwI't'n hioJogy lind 
physical SCiell('f nH\~' lit ~onw tinw be found thel't.~ is 
no T('tiSnn [(lr douhr iu~; hut W(' rlltl \' ('outidt~ntl\" prodjd 
that if that nH"l'tiIl~-PQint if' found; and OHl' nt: tht' two 
~Wi~'II('P8 i::> swu[J,:lw{·d up. thllt. out' wit! not lw hiolop:y." 
He now ('laimfl. indt'l'(L OU11 hinlng.\' hns I\('('ompliflhed 
the lll-a\·.\"" nWll! Ilt'Cjl\i~\ phy"ic~ hlt~ bl'l'n clHnpdh'd to 
df'ill IlO IOnl..!l'r \·nth :\J'\\TloniElIl t'lltltiJ'.<; 1mL likf' the 
l,i"I(),!..!i;-;t. WHit ol'~alli)(m~ I<;\1('h B:-\ tIlt> o.tom l!ro\'t~S t-u be. 
1 . ..; It Iwt, t IH'II, l'nt)ll~h for m~< l!1"t"·wuf pnrpmw to reIlIll,rk 
Ol\ tIlt' :--i;.;nil11·tlllC'l' (!f lhl' fae! tlutt not uulll (,,,ttain 
al 0))1:-- \\1'1',' (!luwl ~p(lnUHlI'tHI;..ly »-plil I in).! pi,·(,(·tui'ltl into 
part:-o, <\!lIl (Jth('f'~ w~'rt' 1It'1t'rwil.ttl" SII l"plit. in lIlt, 
ilth()ratory, did \w really know llnytilltlg UliPut tlw (l.tOI1l 
as a whoie? 

At this point., huw~"'-t'r, I will ask you llot 10 SU~Pt){'t 
ITU' of cluimin~ that all the attribuit's of llvill?! tl)"J<;tt"'ms, 
or even t 1w mort' olJ\'ious umong t liNn, are nt'('t'''fll~rlly 
ba.~""d upon ehemical oq.wnizai ion aJofl(·. 1 have' ulrnaciy 
expres~('d mv O\VU helil,f that t 1113 or.t!tmir.ll1 ion will 
aecount for (me t'trlking l,lmraC"teristie of \~wry livin~ 
('ell-it!> ability, namely, to maintain a dynl1mic indivj~ 
dualit.y in div('t:w "Ilvif.)nrn('ntH. Lj\'in~ ,("('111"1 display 
other aitribut(,R <,ven more eha,raf'tl'l'it'.t.ie of tlwmscivcK; 
th('y ~row, mUltiply, inItt-rit qualit.ie:; and tmnRmit, 
thf'1Il. Although tu dilltinguish If'v{~lH of organization 
ill .'<IH'll l-ly:;j'enlB may be i·o abJ'tracf from f('Il.Iit.y, it, is 
Hot illo)Ii('al to helien' 1 hat slJ('h attrihutl'r-I ILK t hl~i:St' a.r~! 
hased upon org:anization at a jl'wi which i1'l in t-(onlC 
~!'n:.;t' hight'r t.han the Chl'mi('ai 1~\'t.'1. T1H' maiu neet'!:>· 
sity from t.he :-<tanlipoiut of biochemi~lry" iR, t.hen, t,o 
decide whcther, nevertL(']esl-l, at it!> own level, whi(;.h is 
(,ertainly cldinaLle, the n~sult" of experimental atudies 
are self-contained and c()nsist<mt.. Thi~ is ~:'$ul'edJy 
t.rue of the data which bioch('lnistry is now acquiring. 
Never duting its progreRs baA chemical consiAwncy 
shown itself to be disturbed by infl\len(,t~s of any ultra­
chemical kind. 

Moreover, brfore we aI-Wume t.ba,t t.lu·re iB a. levrl of 
organization at which chemical controlling agf'llcics must 
necessarily cea.se t.o function, we c-;hould reAfwet t.he 
intellectual parbimony tal1ght by Ot.:cam .and he sure 
of their limitation.,; b('for(' we HCl'k for :,uper-ehemical 
entities a:-; organizers. There is 1l(l orderly Imcccssion 
of event:> whi(~h would "eern le!-\~ lihIy t.o be controlled 
hy the mere chemical prol,erties oJ &. substa.nce than the 
ee11 divisions and cell differentiatioll which intervene 
between the fertilized ovum and the finii:lhed embryo. 
Yet it would f)eem that a transmitted substance, a hor­
mone in eS;3{'nee, may play an unmistakaule part in that 
remarkable drama. It has for some yeaI", been known 
t,hat, at. an early st.age of development, a group of cells 
forming tile 80~caHed "organizer" of ISpemann induces 
the 8ubsequent stages of differentiation in ot her cells. 
The latest researches seem to flhow that a ceil-free 
extract of this" organizer" may function in its place. 
The 8ubHtance concerned is, it would seem, not confined 
to the .. organizer" it.self, hut is widely d.iHtributed 
outside, thQUgh not. in, the embryo. It present!;, never, 
theless, a truly remarkable instance of chemical influence. 
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11 w(lldd he OUt of plu('t· in fHH'l1 it discour~ as this to 
lilll'W!)1 Itny di.w:wi.<;ion of the psyr:ho-physie.'ll problem. 
Hq\\"~'('r much WI' may !pam ahollt the Inllterialsyst-ems 
wiul'k in their int('grity, an~ asso('iated with eonseiolls­
IW..(", tiw naturl' of t hat, Ils~ociation may yd fE'ruaill a 
PJ'O!J!Plll. Till' intl,tel->t of that problf'm if> ini'li"tt;'Dt, and 
i~ mllst hi' Hftl'n in our thou~ltt~. It)', t'xistc'un', however) 
jUHtltws no prf'-jlHlgments ns to the yalue of an!~ know­
/!'dt!I' (If Jl. cOIlJo.i,',tl'nt RI)rt whi(,It tlw !Hatprinl f;v~t{'ms 

may yi('!d to I'xpprinwnt. . 
h bas bpI'omt' d('~H, ] think. tlla! rhemieai mode£'; of 

t h(llJ~It1. whatpYt>1' tlle!f Jilllita1 iOll, un' fated profoundly 
to uifr-ct. hio/Ot,!h'fd t huul!ht If }J()w('n'f, 01(' (JiodJ('miHt 
s/iotdd at lWV tilHl' }w j-ndiIH'd to (J\"('rrat(' tht, valu(' of 
his ('ontribut'i(JllS t() hi()ln[!y, OJ' to und 'rratp tiH' nlagni­
tud(~ of prol,l('m:.:. OlltHidt' hn, JlroyiJ\i~I', he will do wen 
!,(Jnl(~tjnH't' to IpaYI' tilE" ll::lboratory for till' tidd, or t.o 
SI'!'l,: ('\'t'n ill the Jl)IIS('lltn H n'ml1l~l('r of that infinity of 

Udllpt,i]tiuH,'" 411' whi('1i life i:- ('ullahl,·, He will thpn-not 
fail to w01:k ,,;i1l1 a hUll1h]t, mind. howevt~r ~r('at his 
faith III tbl' illlpOrbl.lw{· of 111(' rndllOd:-. ","hi(,]1 fire his 
own. 

It is sun·ly rig:bt, j]l)WPVl'I" to ('bim that in passing 
ftom it...; ('arlit')" {:O!w(.'rn wit I. dl'lld fllo]ogical product8 
t·u ils prpsl'n! ('OIlCI'rn with actin' pro('t·";S('.", within living 
Ol'glHlis!\I,";, hlu{ i)('misLrv hap. bl'('owl' II true hranch of 
progn'."KIYI· bHllog:r. It: hot" oIJ('nC'd up ntodpf'. of thought 
ll!Joul tbl' phpical husis of lift, ",hidl ('ould I:'caT'('('ly llf' 
f'mpl()y~'d at nll (/ {!I'nI'rMion ,'.go, ,,",Hcb dtlta, nnd 1-11("11 
Dll)d~'l'> of thought, a:.: it it' lIO\\ pfoyiding ure pelTu, ... iYt" 
nnd 11I1I~t apP(,Hr a~ 11."JWl'I:-; ill all hiologkal thought. 
~'('t tllt'~l' a:-;pj'{'t~ UI'\', of l'ilUl'~t', ouly partlal. Hiolop:y 
111 all It:-; ;j',Pf'V!:- i~ ."ltOWIIlg- rapi(l JH'ogr('8S, awl itl:' 
l)('alill~ till blllllUll weltan' j" mol',' und more ('\'jrlcnt. 

llnt'ortunat,·]y thp nature or thiK new hiological pro­
~i'(,KS l.wd Ill'> tnit' signijil'ttlH'I' j" known to but 11 KmaH 
~I·l'tltm ,:f Iht' lay publi(', ~\'w will douht that. popular 
lIlh'Tt'~t III O'('i"I1\'(' i'::o ('xt(,lldmg, but it i~ mainly l'oniiu('d 
to 1 ht, mon' rornantir aO'llt'ct,~ of modt'rn astronomy and 
ptJ.\'l'ics. That biolo~icul adYtull'l'~ 11<1Vl' nm<ie less 
irujlfl'K:--IOll il' probahly due' tf) more than <HlP Cll'Cnffi­
AtIlIH'(', ot which tht, ebil'f. dnubtll':;s, i", the llf'glect of 
bio]o:;y in UUl' pducllti(lJlal ~rHt.Pm. 'nw startling uatll 
of lllod('fIl astronomy and phyt'ict{, t.hough of ('OUff;(' 

\lnly \yj){'Jl prc~{'1l1{'d .in tlwlJ' mt)._qt Bupedicjal aspects, 
liud au t'al'(il'l' approach to til(' uninformed mind than 
thONI' of til(' lIt'W t'xpl'riulI'lltal hiolo~y ('au hope for, 
Tlw prlflHti'.r eOll('t'pts invoh't'd are paracioxicrtlly le8& 
falllilil"lr Modern phy:-;ieal RCl(,lIe(.', mor('oYer, has lIPen 
llllPrpH'tt'll 1 0 th~' iUl,ellig(.\nt pulllie by writ,ers 80 brilliant. 
that their book!< han' had a ~l'l.~i ... t and stimulating 
inthu'lH'l'. 

Lord i{us:'t'll Oll('t' nontUl'rd OIl t he statement that in 
pa~Njllg from phy:,ict:! to biology one i", const,ious of a 
tnll\~itioll from tlll' cosmic t,o til<' parochial, becuuse 
rrOIti It ('(I~mic point of vi('w life j" a v-er_v unimportant 
lifujr. Tbo~f' \'dw kncrw that 8uppoRed parish well are 
'oll\'ill('('d that, it is rather a llw-tropoliH entitled to much 
nOTt' uttf'lltion than it sometimes ohtains from authors 
)1' guidt'-bookt:! to the universe. It may be small in 
·xh·nt·, hut io:< t lit' l'il'a.t· of all t he most significant events. 
n too many (,UlTent, publiratioI1. ... , purporting t.o sum· 
narize seientilic progl't'.88) biology is 1('1\ out or receives 

hut. scant reference. Brilliant expositions of all that Ill<\\, 

be met in the region where modern science toudl~ 
philosophy have dirf'Cted th~ught straight from tLt> 
implication!:! of modern phySICS to the nature and 
structure of the human mind, and even to speculation 
concerning the mind of the Deity. Yet there a.re af>pt,(,t~ 
of biological truth already known which a.re certainlv 
germane' to such diRCussions, and probably necessary rO'r 
thr-il' adequacy. 

It is, howeyer, because of its extreme importance to 
Rocial pro~re,,8 that public ignorance of biology B 
('~pecillllr to be regreft,ed. Sir Henry Dale has remarked 
that" it j.~. warth while to consider to-day whether the 
Imposinf,!: achievementR of physical science ha.\·e Hot 
alrl:'ady, in t,he thought and interests of men at lar~t', 
as well at-l in technical and industrial developIhent, 
oYNHhadowed in our educational and public poli('~' 
thOSE" of biology to an extent which threatens a one-sidell 
dt'v('lopmE"llt of science itself and of tho civilization which 
WI' hOj1{' to see based on science." 8ir \Valter Fletcher, 
\\-hOR(' deal,h during- the past. year has deprived the nation 
of an enlightt'ued advil'ler, almofit startled the pUblic, 
I think, when h(' !'laid in a national broadcast t.hat "Wl' 

ean find Kafety and progreKs only in proportion as we 
bring into our methods of st.atecraft t.he guidance of 
bio]o~i('al truth." 'fhat stat~craft, in its dignity) should 
b(' concerned with biological teaching, was a. new idea 
to many listeners, A ff'w yearK aRo th(' Cambrid!l(' 
philosopher, Dr. C. D, Broad) who is much better 
ucquaint,f'(] with scientific data than are many philo­
Kophers, remHl'k('d upon the misfortune involved in t,ht, 
Ulwqual d{'v('lupment. of science; the high degree of 
Olll' control oyl't inorganic nature combined with relative 
ignoranct' of biology and psycholof!Y, At the dose of II 

dH'l<'u~ion as to the pos,_.:;__ibility of continued menta] 
progJ'('s8 in the \-vorld, he summed up by saying that the 
possibility depends on our getting an adequate knowledge 
and control of life and mind before the combination of 
ignorance on theRe subjects with knowledge of physics 
and chemistry wr{'.ch the whole social system, He closed 
with the somewhat startling words: "\Vhich of the 
runner~ in t,hi::; very interesting race will win it is impo~­
Rible to foretelL But. physics and death have a long 
fltart oyer psychology and life 1 ,. No one surely will 
wish for, or expect, a slowing in the pace of the first? 
but the quick('ning up in the latter which the last few 
decade::; have seen 18 a matter for high satisfaction. But 
to repeat" the need for recognizing biological truth as Ii­

neCC::,i::;ary gUlch, to individual conduct and no less to 
st.atecraft and social policy still needs emphasis to-day. 
'Vith frank acceptanee of the truth that his own nature 
is congruent with all those aspects of nat.ure at large 
which biology studies, combined with intelligent under­
standing of' Its teaching) man would escape from innu­
merable inhibitions due to past history and present 
ignorance, and equip hlmse1ffor higherlevelsofendeavour 
and success. 

Inadequate as at first sight it may seem when standing 
alone in support of so large a thesi<l, I must here be 
cont-ent to refer briefly to a single example of biological 
studies bearing upon human welfare. I will choose one 
which stands near to the general theme of my address. I 

'.Ine&n the current studies of human and animal nutrition. 
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are w.eU . awa.re that during tht la~t twellty 
that, 18, SlUC{, It adopted the method of controlll'd 

JIHt'ut-the study of nutrition has ShOWll tht\t tilt'­
of the body are much mort" complex than waH 

r 1 hought, and in particular that sub.'itll.nc~ ('Oll­

\1 in almost iufinite~imal amount·s may, each in 
IV. be aB essential as those which form th", hulk of 
i~l('quat{' dietary, :rhi~ ('omplpxity in it~ demund~ 
aftt'f alL not sllrpnSt' tho~e who havt> in mind tllt' 
,!P.xit)' of events in the din>r,.;{' livjng- tj~l'Ul';:': of the 

\. parlier ref.'reDce to \·itamins. which hl1d :-;oHwwhut 
l"t'nt Iwaring'"', was, I am sure, not lWee"S!:l,i'V for a 
nd(:'r of their nutritional importann>. O\~'ing to 
ldam'p of all kinds of adv~.rtjl'enHmt Yitu,min~ an' 
It-.:,wd in tht' drawing-room af'. wdl a.-.; in the dining­
,1. and 11180, thou,gh not, 80 much. ill t,he nUrSt:fV, 

t' at pn"Acnt perhaps not, enough in the kitche'n. 
(Jrtullat{'l~v, among the uninforn1f>t1 their import<tllce 
Illtritioll is not, always vh'weu with discrimlna-

t-'\Ol1W, Reem tu think nuwadays that if the 
l:lJl) f'.upply 18 secllft·d the rest of tb{' dietary may 
ldt to c11anC(~, while others ~Upp08C that. they 
thillgl'i 1'0 flood that' we ("aunat han too much of 

n. XeedleSi-1 t,o nay, neither <tK..'mmption is true, 
h regard to t,be s~conrl. indeed it i:-1 de~irahle, now 

t vitamin ("oncentrate8 are Oll the market. and 
l h advcrtised, to renlt'mber that eXc('sf'. of a yit,luuiu 
,- ht' hMmfu1. In tht> C/l.'!e of that labelled J), at lea!4 
h,ln' definite cyidenee of this, ~t"wrtheless, till' 

IIll that every known vitamin has highly import,ant 
rit,ional functions is 'lupported by ('\'idenee which 

Itinupi:'\ toO grow. It is probable, but perhaps not yd 
tain, that t}lP human Lody Tequirefo( all t.lmt H,fe 

)WD. 

Hte importlHtCe of detail is no less in evidence when t.he 
nands of the body for a right mineral supply are 
l~idered, A proper balance among the salts which 
> eon~umed in quant,ity is here of prime importa.nce, 
t that. certain elemt'nts which ordinary foods contain 
minute amounts are indispensahle in such Imwlwtl; 
oe<:oming eure. To t'ake hut a single iMtanCf': the 
cel-lsity of a trace of eopper, which exerciSe::> flomt'where 

the hody an indiRpenl'>able eat.alytic infiuellc(> on 
l'tabolism, is as e1'\sential in its way 8l'l much larger 
Pl'lJM of eaJcium, magne,o;illm, potassium Of jron. 
10.',e in close touch with experiment.al st,mlies ('on­
mally receive hints t,hat factors still unknown contri­
lte U; norm111 nutrition. and those who deal with human 
Ptaries from a scientific standpoint know that, an ideal 
et cannot yet he defined, 'rhis reference t,o nutri· 
nnal ~tudiefl, is indef.'d mainly meant to assure you that 
I{> great attention they are f€Cehrlng is fully ]u~tified, 
o one here, I think, will be impressed with the argument 
li:lt because the human race has suxviVf.'d till nQW in 
Jmpiete ignorance of all such details the knowledge 
cing won must have academic interest alone. Thisline 
f argument is very old and never right. 
<?ne thing I am sure may be claimed for the growing 

:lhghtenroent concerning human nutrition and the 
:cent recognition of its study, It has already produced 
ne line of evidence to show that nurture ca.n aStiist 
;ature to an extent not freely admitted a few years 

ago, That is a :-Iubji'('l whkh 1 wish t (~nuhl I_Ul1!ouc. 
I c:tnnot llly&'lf dnubt that, varioll!:l liutl!l of ~'\-id~nce~ 
~ll of whieh · ... hould tIe prof(mwtly w{'!cmw.'. Nft' pointing 
10 tb" lI11m{' dlret,tion, 

Allow- ITH' ju,,,t ow' tinal r{'{('.ft·net' to nuutJwr fit,ld of 
nutritiuna.l ~tuctil'K Tht-'it grl:"at l'('llnmuie lmport&n(;~' 
III aoinml hUllh;~wiry I'alb fur full r~l'()~hition, .Ju~t 
[ltIW agrieultural lluthoritit·l'( arl;> b('(~tnUlt»! lH'ut.t"ly 
llWat(· of tht, ('ltll for !t lwtt~'r tloHtrul tlf t,j\(, dl~t'l~:;I'S of 
auiml1b. To![t'th1'" tlw~(' ill\'oln' ItU jnllwmSt' el.'onmnie 
los." t.1,1 ihl' fanm'r~, and tlwrdUf(\ to t,lll' eountry. 
A!thou!l;h, d~)uhth'~"', Itt< 1I1tim'ut.·t' 1illould not ht.· 
pxaggi'n.lt,ed~ bLUlt.y nnt~ilion pla.v~ nu l'Imall i'ihart' iu_ 
ae{'onntlng for t.he innd(,lw(' (If )':ullle 'Ul}uU~ tlu>,'iie 
liil't'iI"'t'i'i, as r\'~wa r('Il('~ I'arried out Ilt th~ ltowt'M lll"t,it,ntt> 
in AIH'rdi.'I'H and dSi'W!t,·1't· art' tll'filOnslmtill~. Then' i~ 
Hlu{.'h more of Hm:h work tv Iw (lone with !-(1'<'81, pmtik 

III ('very hml\oh of ;\cil_'ncp tlw a(,tivity ur w~\~U.1"dl 
Ita..; gretttly itwn'I~~xi durin~ ril.l't'llt ye.tr.'l. ,{jhis u.U 
willluwe rcali:wd, lHlt, only tI10;\\\ who li.fi.' aliI!:' to HUr\'l~y 
the situation do.·wlv can c':lt,irnah' tIll' ('xt,l'nt, of that, 
jWT('d.~P, It. oe('ur~t>d to In!' at. Ol1l' t,jm;' thai. illl 
appn:l.i~ement of rf'bl!M"t'h attivitie/'l. HI thi~ ('()untry, a.ut! 
{'~p{'(~ially the orgauiztttiou of ~t,at{"ftid('d l'('~ea.r('h, 

mi~ht littingly form a part of my lHldn'1'\1'i. The, de~irc 
to l11tl~tm,t(' tilt' prog:r('s,. of my own !<uhj.'et I!~d nu' away 
from tha.t projt'd,. 1 gave ;-\olUe I inl(' to tt I<,\UV('.y 

how\'\,pr, H.nu (·tun\,: tu tlH' l:OndUKion, alllon~ uthPfS, 
that from eight to t<eu indivHliJltl..; jJl tilt' world JUt· I}f)W 

t!ngaJ.!.:d upun )"I.('ientific invest.igal,i01ls for t~n~ry OIH' 1'10 
engaw~ tu y('afS ago, It lllUl'li he rctn('mb('u·d, IIf 
('our:-;.{', thnt nllt only hili' f(~~H'ar('h ('Wlc,wllH'nt gn·a.lly 
increaKed in .t.\weri('tl and Europe, but. thai .Japa.n, 
Chin.a, and fi:_V_!_'Il Jmlia L»v(' ent('f('(l tl~e fidd Itnd lion' 
makmp: eont,rilJlit](;n;rto !'wicnee of r('a.ilmp'lrLan('P. It 
1s !)Uft~ that, what('ver du' (.'{m1<eqHell(:t~1'l, tilt:' jn('l'ettH(~ 
of HCil~ntitk knowh~lgi~ i;; at tIti" tinH' uIllJl'rg;oinK a 
positi\'c at;('elel"ation, 

Apropo:s, I find diffit.:ulty afo\ to-day'S O(~mlpant of thiij 
important :u:ientific pulpit ill avoiuing l'Ion}e I"~fef(~n('e 
to impre.'isivi' words ~poken by lOy pl'Hdl~cc"'I,,()r wbieh are­
still echoed in thought, talk, and print, 10 hii'! witle and 
eloquent addH'H:-! at York Sir Alfred Ewing n~mind{'(l 
Ui:! with serious empha"j!; tlw.t. th(· command of Nature 
ha" been put int.o man'l'\ hand beff)re he knowli how to 
command himl'M.'lf. Of tht' da,ngertl irn'olveti in that 
indictment he warn~~l UH; and we Hhould r('member 
that General Smnt.'J abo Kounded the .s&me note of 
warning in London. 

Of scif'oce itself it, i~, of course, DO indietment. it. 
way he thought of !itt-llt'f :1,'-1 a warning gignal to he 
placed on her road: "DdngerouB Hill Ahead,·' perhap~, 
or . Turn Hight"; not, bowevN, "Go Blow," for 
that advice s6enee cannot fullow. Th~ indif:tment iR of 
mankind. Re('ognition of the trut.h it eont..ainH cannot 
be absent from the niindH of those who.-ie la.bourd art 
daily increasing mankind's commaod of Nature; hllt 
it is due to them that the truth tiliould be viewed in 
proper per:'lpc'Ctive. It is, after all, war, to which science 
has added terrors, and tbe fear of war, whieh ulone give 
it r~al urgeney; an urgency which ro\l8t of Counse b(l 
felt in these day~ when some nation.J; at least are flhowing 
the spirit of selfish and dangeroutl: nationalif!ID. I may 
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Iff' Y, fljll:;!, hilt it ~1'l'm~ to HlP that. war apart, t,}w gift~ of 
.">1 j"III'(' aJld inn'ntiqn lliH'p donI" little to increase­
!l1'I,ort IIllitil's for rtll' di,"pla.v of tllt' more Herious of rna-n't; 
11 r.d Iq[li.! irnpul.'"!I"'l. TI}(' wor~t tlwy do perJulp~ i:'l to 
!!I\'(' 1" df'vpr and prPdittory -"nub< that keep within the 
1;,\\, 11w V.I1OJ(· world for tfH'ir (lf~IH(·dati(Jns, inst.carl of a 
pa rt-il, 01" a (·(,untfY <li'< of .VOrl'. 

Hut ~ir ,\lffl,r{ Ewin~ told UH of ,. thp dir;ilhtbion with 
wh)('II, !\OW ."tulldinf.! :J:-;idl', h(' watch{',-i Hli' I'lwC'epiug; 
r'iI~('llnj or dN'onry and illvl'nt.ion ill whidl II(' u-iNl to 
Hlah 11l11,oUJl(11'1l d('h~ht." I wi:-;h tbat one to wlwm 
II pp!H d !'("wtl('(' and thi:-: (.'Ollllt ry OWI':-\O much might hay!' 
11\'''11 c-palwl :-lUf'tl dif.liHu.'liol1, for I .... u:.;ped it gi\'~'R him 
pain. ] wowl,'!" whdhf'l', If he cOllld hav{' addf'd to an 
.. Ellgtn('er'" ()ut.]o4.k,·' t,JH' outlook ,.f a hiojogist. tJI(' 
d1"illu('lIOIl wUll1d ~Ii]] hI' tllt,t!'. As 011(' just now adv(l-
4·atillj..( t )1(' daim::. of hiolo~.r 1 would lTltlcb lik(· to know. 
it i~ "un', 1I0w(,\"t'l", that Uw ~ift" of Ul(' engineer j,o 
Illllnallit ,. at lurg:t' 4ifP immensl' ('nough t,o ()utw('igh 
ttl(' Ilssi.~tar,('l' Iii' Ill"" hay!' giV('Il to tlw forees of 
(11'strudi4dl. -

II Hilty hI' dainwd for hiological :-\{"it'1l!"4', ill t-'.pi!(' of 
\'<1gU(' noff'l'('Il('I\"i ju !la.t'tt'rial warfarl' and th{' like, that it 
i.>.; !lot of il~ Wlt111'1' t(J aid (i<'l'tl'uct.ion ·What It limy do 
t(lward}< making man as It wholf' lHOf(', wort.by of hig 
illlwritHIH't' ha:.; },('1 to I)\' fully ret·ognized. Un this 
pOlllt I IIIIH t<aid muck Of it:.; ""J'vi{'p to bjs pJJY}:,j('a.l 
ht'lt.t'fHu'l)t \'4111 will 1m\'(' 110 dOllhts. llul.\'{' made but 
Ih(' ban' T'I,j'pn'lI{'(' in tbis addrl'.'!.'! to tIlE' support that. 
hlOlogli.'al 1"t):-\!~an'h gin·'" 1(1 thl' art· of nlt'di(~ill{'. I 
bnd thf)1t~ht to t--ay 111lJ('h more of thiK. but found tha,t 
if J ''''<lid ~';Ioll).!h J (·;.uJd :';(1)' Bot hillg ehw. 

'1'111'1"1' 111'1' I WI! of )w/" gre,li qw';::1 iuns :-\0 nuwh to the 
front ]w,1 111l\\ Ilillt It)!')' tt'lll.pt 11 final rdereuct'. 1 
1ll('1I11. (,f ('our;;I'. tilt' !l1lradox ot l)O\'erty amid~t plenty, 
alld ! 11(' r('l'lal'('!lIl'lIt of human lahuur by m(l('ilinery, 
App!H'd "{')\'lH'i' ."hOllld tak\' no hlaHH' for til(' former, 
hut illdl'I'd I'lHim {.'J'(,dit unfairly lo..-t. It is not within 
my t'npa('!I_\" jn :-:.ay anyt.hitl~ of \'itIU!' ahout the paradox 
and it:..; ('UI"I' Ilut.! ('(llIJ'l'st- I.hat l.-::('!' llH)f(' prl'sl'nt danger 
ill tbt' e;l;;,' of" )l{lHt,:, vt'l':-:u:-l\1an " than dangt'f present 
or futun' ill that ol'the" )lachiw) Vt'l'Mn~ )'ll1n ~ ,. 

With regard 10 the' latter it is sun'ly ri_ght that those 
in tlllll'h WIth ,,('il'nl"f' :';}lOuld insist that. the rt'plaecment 
of bUllliI1l labour will cOJltinue. Thos(' who doubt this 
caunot rt'ahz(' the mpH-ning of that positiV{' acceleration 
III s{'it'ue(', pun' and <lpplil'd. which now continues. 
~(l OIl\' ('an :.;ay what kmd of (,quilibrium the distribution 
of lei,.:urt' 1:< fat I'd to reach, In :tny caRe an optimistic 
vil'w 'l:-\ hI tl1(' prohahle cfi"f'ds of its incrl'asf' lllUY be 
justifi('u, 

It IW('1i Hot illYoln' a revolutionary chaDge if there is 
rt'u.l pinnninp- for tlll' fut.ure. Lord Melchett was surely 
right , .... iwn some time ago he urged on the t~pper House 
that present. thought should be gin'n t,o that future; 
but 1 think few nwn of affairs seriously believe what is 
yet prohabh" that t·he repll.l.ct'ment w~ are thinking of 
will imposc a uew i'ltrudure upon .soeiety. This may well 
differ in sonw p.ss('ntials from any of those alt.ernative 
social forms of whi('h the very name:.; now raise antagon-

I confess that if civilization escapes its other 
perils 1 8boulJ fear little the final reign of the machine. 
Wt' should not altogether forget the difference iq use 

which can he made of real and ample leisure compo red 
with that p~s8ible for very brief leisure associated \\ Itl! 
fatigue: nor the difference between compulsory tOil 
and spontunco{ls work. We hllve to picture, mQt(,("er. 
the reactions of a tommunity which, save for a minOf!tv. 
hit." shown it.)o;1Blf during recent years to be educl.lbJ"\) 
1 do not think it fanciful to believe that our hilfhh 
efiieient national hroadcasting service, with the i!lcre~,t'd 
opportunities Wh1('h the corning of short wave-lelli!tb 
tran.'imiA.'!ion may provide, might well take chargp of 
11l(' sy,.;h~matic ('ducat-ion of adolescents after the verS1>l1a\ 
mfiUfml'I' of the schoolmaster has prepared them ll) 

profit by it. It would not be a technical educatl'Jll, 
hut an ('lIneation for leisure, Listening to organiz,'d 
('ourI'iC-i of instruction might at first be for the few . 
hut. ultimat.ely might heeome habitual in th(' ('.ommullit.\, 
which it would specially benefit. 

In parent.h(,fooit;, allow nH' a brief furt.her refel"enee 10 

"planning." 'fhe word if' much to t.he front just now. 
chiefly in rt'la1ioll with current enterprises. But thN;) 
may h(' planning for more fundamental development.~ : 
for fut.ure adju,.;tml'nt. to social rt'constructions. In such 
planning the traillf'd ,'!cient.ifi(' mind must play its pan. 
it!" vj~ion of the future may be 'ven' limited, but In 

respt~ct. of mat,erial progrel:>~ and it~ probable conii!'­
quenc('s seicllce (I include all branches of knowledgf' to 
which t,he Dam£' applies) ba.'> at le.ast better data fOI 

prophecy than other forms of knowledge. 
It was long ago written, "\Visdom and Knowledgt, 

shall tw Ht.ability of Thy timetl," Though stat,esnWll 
may have wi:'!dorn adequate for the immediate and 
urgeHt problemR with which it ill t.heir fate to deal, then 
slwllld ret be Ii re:o;ervoir of ~yntheFiizeJ and darifit>d 
knowlpclge on which they ('an draw, The techniqu\· 
whi('L hriup:.'l p:overnmt'nts in ('ontaet with scient.ili1 
knowledg{' in particular, though greatly improved o! 
late·, is st·ill iml'erfect. In any case the politician ]­
perforce concerned with the present rather than thl' 
future. I have reeently read Bacon's " New Atlant.is .. 
afresh and have been thinking about his Solomon'~ 
House, \Ve know that the rules for the functioning 01 
that hOll~e wcrl' mistaken because the philosopher drew 
them up when in the mood of a J;ord Chancellor; bUl 
in so far as the philosopher visualized therein an 
organization of the best intellects bent on gathering 
knowledge for future practical services, his idea was u 
great one. "'~hen civilization is in danger and society 
in transit.ion, might there not be a HOlL.'\e recruited 
from the best intellects in the ('·ountry with function" 
similar (mutatis mutand1':s) to those of Bacon's fancy?­
a House devoid of politics, concerned rather with 
synthesizing existing knowledge, with a sustained 
appraisement of the progre..~s of knowledge, and con­
tinuous con('t.'fll with it,s bearing upon social readjust· 
mentg, It is not to be pictured as composed of scientifiC' 
authorities alone. It would be rather an intellectual 
exchange where thought would go ahead of immediat.e 
problems, I believe, perhaps foolishly, that given time, 
I might convince you that the functions of such a. House. 
in such days as ours, might well be real. Her~ I must 
leave them to your fancy, well aware that. in the minds 
of many I may by this bare suggestion lose aU reputation 

,.,as a realist 1 
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,,',111 noW hasten t.o my final wont'!. }lost of us have 
,j tendency in t,he past. to fear the gift of leisure 

:11' majority. ~o belieye that it may be II great 
,I henefit req1llres SODle mental adjustment, and 

" ;ef in the educability of the aver&ge man or Woman, 
l~':i if the political aspirations of the nations should 

\" ~anf', Hnd the artificial e('..Qnomic problems of the 
J,1 iii:' Roh·t'd, the. combined and assurt'd gift~'i of 
il ii, plenty, and leumre may proye to be the final 
ilw,ltion of applied science. In a cOIDmunitv 
,lilt aged by these each individual will be free t"o 
,']01' hil:' own innate powers, and, hecoming more of 
'lhil\'idual, will be less moved by thoRe herd inst.iuet,:.; 
d·b afe alwayfl. the major danger to the world. 

\ '1\1 Illay feel t,hat throughout, this addrl'l-IH I have 
, ,Ir ('xdusirt'ly on the material bl'Ilcfit:-; of Rclence to 
. ,. llf'fdert of its cultural value. I would like to conN't 

m a singlf' dORing sent·ene·e. I ht'liev(' that for 
j:".~\, who cultivah> it in a right and humhh' spirit, 

J,'!l('t_> i~ one of the humanities; no It'ss. 

mE STRUCTURE OF THE DIELS' HYDRO. 
CARBON C,sH16 

By J. D. BERNAL and D. CROWFOOT 

.\!r Luugh t.lw eSi<f'ntial features of the cOH<.;titutional 
,,' IlJulff' of the "tf'rols and bilE' acid~, propoi'f'd last year 
t, thit< JOVRNAL hy Rosenheim and King,!. 2 ba,Te 
Illl'" lwen ahundantly ('onfirmed by further experimental 
\, 'I'k. t hi"' ~tructurc of their dehydrogenation products 
"I!ldins still undecided. Knowledge of their ('on~ 
I: Iltion if\ of importance both for the understanding of 

'". Ill('('llani:'lm of' Diels' i'lelf'nium-dchvdrogenation 
11>'1 hod and for informa.tion about the stn;etur~ of ring 
1,' of t1u' C'holane ring~~y~tem. In thi ... resped the 
;,iI~r,lll('e (\SH16 it'( one of the most· important of the 
nlr;)('arboll . .; obtained by the a.ction of selenium on 
llr,lf':=.:.tl'fol, ergo:,h'rnl, and eholi(' aeld. A coMtit.utional 
:~Ulula for it hat! lH'en proposed hy Roseuheim and 
\._mg3 4 who deHlon~trated the prf'senee of a phen~ 
luthrene nucleus in thii:! hydrocarbon. According to 
flf\ir yiew CIaH16 iR 3~methyl-6: 7 : oc : ~~naphthl),hydrin­
jpne (J) (= 3~methyJ~1 : 2.~cyclopf'ntenophenanthrene, 
,.t' also \\~indaui'l,5 Ruzicka et aI.,6 8chlenk et al.,7 
lieJ8fi). , 

In a recent publication Cook and Hewett9 claim that 
1~H16 iR really the unsubstituted hydrocarbon C17H1( 

L~I(.1 identical with 1 : 2-cyclo~pentenophenanthrene (II), 
duch they, as well as Ruzicka6 and Kon,lo 81l('ceeded 
r . .,ynthesizing. 

CH, 
I 

/)7'." ~'~ 

/"/V~'_' 
I II I 
,/'-./ (I) 

1:hrough the kindness of Dr. Cook we had an oppor­
'lmty of examining specimens of pure and" impure" 
IdQpentenophenanthrene and came to the conclUBion 
~;at the claim for its identity with CUH1S is not sup--
'I,rted by the X~ray crystallographic evidence. . 

'r~ ~d previomJy eXlI.nun('(i 8. Jl\unlli'r o( ~pc-cilUens 
of Dwl8. bydro<:urhon from dificN"nt wm't't~S and fuund 
th('m to crystallize, wht'ther from oolut.ion or mdt. in 
ill-dt',fillM rhomhic plates. of approxilllah' dimNlsions 
a =" t\'l, b;:;:.;=; li'4. (_' =~ 2,l A ('.ontainin~ four moll'<mh~ 
ll.rranAt'U in tW\l laHI'R. 

'l'h(' sp€'('inWlttl ¥of PUi't' twrlortt.·ut-t'>llOphi·IHl.ntiJf'1I·lle 
l$t'nt to UH hy Dt. Cook (·n·stallil ... ·(L hOWI'Vt1f, in nHlno~ 
clinic prism~·dongfl.tf'd alon~ b witb tlim(,llsiotlH (I ._ l~'l, 
fJ -co 5·9, c ...:0=. 21 '2 A. [) ·C'OO 119' ~·t'ntn·d 1m tht' b fan~ 
with H moh,<'u]1'1' in til(> cdl und sprux' IlI'OUp 

Cr.;!!. -- B2 1 'r 7"-- 1"21/<", On <'I'YRtll.Uizilll!: from th(· tIlI'it 

or on rapid crYHu\lliznt-iou froUl soiuj.iuu!'., orthorhomhic ~ 
piat('s w~'n' obtained similar to t hmw of t \Ji~li16' Tiw 
8Jll·cim(·n of impun~ c.'lcinpenten{)plwnallthrt'lH' ('ry:<tlll­
Iized normally in this platy form . 

\\' e do not., howcwr, cOlll'lider tlw latter rfvl'Ita,1 forlll 
identical with the (~oIT1:-Hponding form of (']I')l-I.e fm tlH> 
following reasons: 

(1) While a s()lution of pure cydopmtl'noplwnIUlthrt'lH' 
nys:tallized rMdily in tIn:. pri"llItl.tie forlll. wht'n s('{'ded 
with (t crystal ofthiH form, and the Ilolut,ion of tlw impurp 
suh:>tanre also gave pl'ismatir\ rr:rr;talr; (thnug:h Il'l'Itl. 
readily and alwayi'l aeeompalli~~d hy platy nYI4alH), 
we have never 8uc('eedl..',d, by 8€('ding or ot herwi:;(', iu 
obt.aining prismatic {'.fyt'ltais from g(,lut iom: uf ('taB Ie' 
nor do we know of any dNwriptiollR of prir-tUlltti(' erYRt.ld8 
on thiJ,\ 8uhHtance in the iit,vraturl'. 

(2) The orthorhombic form., of cydo]'('nt,mwphcn­
anthrene and (\8H16' t.hougb similar in ttl(' main, (liffer 
in opticdtl properties. In botll (as in all t ~H~ ('ompounds 
list-ed in the followjn~ table) c(, ~, j' lie I:l.lon~ a, fJ, C 

rei'lpectively but there i~ a. marked diffpft>n('(' in optic 
axial angle, this being Bf.l..} ltnfl P-7..} respc('t.ivdy (rderrl~d 
to the A( in both caReR). Such Ii differencp uncioubt.Nily 
correspond,,, to a difi(>I'f'IHW f'ith(~r in thl~ mol('('ult~ or in 
the molecular arrangl>llwnt, and is not al~count,ed for by 
the assumption of an impurit.y. 

(3) The third difierf'nee is tha.t. shown by the X-my 
measurements of cell size. The (1. and. b dimcllHion.s 
show certain differences, but owing to the impl~rfectiQn8 
in the a, b plane, they arc difficult to m~al;ure accurately. 
The c dimensions can, however, be measured to ~ (%, 
owing to the platy nature of the cfy'stals, and, show l:Iigru~ 
ficant differences. The measurements are shown in the 
following table, together with thollc made on related 
substances. All the measuremenb; wef(~ made in 
the same camera under idBnticai comlitiolli!. 

Substance 
(1)1 Diebl' CuHa 
(2)' ., " 
(3) 1: 2.cycWpentenopherumthrenc, pilre 
(4) " " impure 
(5) Mixed crystal of (2) a.nd (3) 
(6)1 1: 2_dimethylphenant.hrene 
(7) ReWne .... . .. 
(8) .. Perhydrocbrysene .. 

C I\xi&ll~ngtb ;\ 
23·9.'5 :±: 0·2 
23·75 ±O·l 
22·7 ±IH 
22·6 :.t: 0·2 
23'4 ..i 0·2 
21·8 ± 0·2 
23·5 ± 0'1 
23·2 ± (}·2 

1 Diels' original prepa.ration, kindly supplied by Prof. Windaua. 
• Prepared a.nd purified by Dr. COOk. 
J Synthesized and kindly put at our dispollitol hy Dr. R. D. 

Haworth. 

It is at once apparent that the difference between 
cyciopentenophenanthrene and C18H16 ., far greater 
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thun till' tlXpNinH'ntai l'frtJr. Trillt thiH difff'ren('(' i~, 
mdJ\",ly to }w dui' to aTl impurity is i-\hlJWn h,v thfl othrr 
mf'a:--lJtl>IW;'lJt~. IrnJlllfi> ('ydIlTwntprHJphl'nanthn'u(" flUp­
l'lwd hy Hr. Cook. ga\'(' a ~jladn~ It(.m·rin.E! within til(' 
('\f,('rimf'ntaJ error with II,,· purf' /'lamp!!', On till' 

of /11'[" ll!lud, {t mix/·d crystal prepl1F1'd fl")I1l ahout one 
pad (If ~!f<:I(lpent~mofltHmantl.rl.'lj(' and two of (\8H16 
I!J~\'(l an w,tl~rmedJnt(· 8pa(·jfi~ nelirer to that of ('u,H1li, 
((Jrfl'~i'(Jrfdl(jg to tlw fonnlltio!1 oj If ,.;oJjJ :f.loJllti"n. This 
"'0I11d :tli-lO "xpluin d.l(' /lb~I'n('p of 1<H\'erin,{.( of tlw mixwl 
melting pmnt ob,.;~'n'NJ Ii,\' Cuok and }IPw('tf,1I Huzicb 
('t O/,'i /tnd hy liOll,lO 

TIll' {'()nduflion iw'vitahh- ilri~in)! i" that 1'.h(' Ihpj;;' 
hydn~;M"nIl, ('liJf16, how(:vt·r unpurr, ('ontain": <1:-1 it-­
main COfifltitu(,flt It hwirc}('arhon Rilllilar to, Imt di~tinl't 
from, cydfJpmlt"TJ()pllenanrhr(,fw. '1'11(' natun' of 1 hi,:: 
!t-\ difficult to Hurmiiw frotH X~ray meU",UJ'('IHl'flt,g onl,v. 
!'line!' tIu: It,tter dt'penr! both on til(' li'n!£th and angle of 
Hl0IJ(' Ilf 11((' l~){lk~('{lles, 1}1l lhe otll!'f luwd til(' X~m.v 
HlI'l£I'IUfl'nJ('Ilts of C1fjH16 lin' ill g-ood ilgrf'(,rHellt witl! 
those clikulllkd flJr It !lfnu'!un' hk<' ;;"wt'tli.d lWf,htlJit­
lJ,rdrilldt:w', NS pl"Op(),~pd )'.\' Ho . ..;ell)wim /Jwl Killg (lIN'. 

('·i/.), FIlTfhf)r ('vidt'IlCf' in f/n'our of thi,..; yit'II' i ..... ~upp/it'd 
hy the Htrikmg .similarity of tJH' ("pH dimensions of 
l'u~n16 tl) fho.';!' of 1'etf'D£' (Sl'(~ taLk). Thid simijltl'iry 
t.W('OIHI'N nl om'!' IlP,llll1'f'llt hy a ('omparj,'oJOIJ of the wolp­
('uJar ,.,tTllf'tlJfI'S I)i the,,, ... hrdroL'llrl)Ons, i-j,'; ha·.::l bf'f'J1 
I'ointf'd Pllt 10 us ll_\' Dr.-:, lfo''')1~ldJ('jm and King, if the 
{'pun'nl inlwl t"lmnula of ff'teJH' ( J ·))wthyJ-i' -i:.;;opropyl­
plH'JlIlTllhrl'Jw) jl' J"I'·wTittf'll fl:-i.in (III), in J11lalog,r with 
:3-nH't byl Jwphthnhydrimll'\1f' (1\"). 

CH~ 

Fur a flu!ll dl'l'i:,;illll tbe t'yntu.f'::::it'l of thf' hvdrocarbol1 
forming t hI' (':.:s{,ntiul part ;,( t ht' lJi('I~' hvdrdcarhon wilI 
hlt\'1' to lw uWa.it(,d. It will then he pm,si.ble to est.ahlisb 
its identity wit.h ('1I~H16 by X-ray and optic-al methods, 
whirh an' in thi8 ease far Inore delicate than E'lementary 
unu.lysl1:', mind Illdting poilltg, or ('\·en s.peetrogrtlphic 
mdhod:-i. Th(' p\'idencf' ;:,\llpplied by th{' la::\t method is. 
ulll't'rtain {lwing to the dominant eHcl't of tilt' ('ommon 
phelwnthr"llc llucleus, whilst toe fotlllation of solid 
so]uti()n~ i1)1l'rfeft'~ with the J'e-1iIl..bilit.y I)f the llIixE'd 
Hll'h ing point tt'l'{. 

)lil}{>l'uloJ,!ical 'lUSt"Ulll,"', 
t'alllhridge 
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INDUSTRIAL NOTES FROM CENTRAL [CROP 
In t ht' first "ix month!! of this vt'".ar the volume of tral 

lwtwt'f'n England and Czechosl~vakia marked a f1lftb 
(ll-dine ('oID)mr('d with the same period of 1932. Ti);. 

Briti;.;h ('xport;-: t,o Czechoslovakia. were valUed : 
l~'W,O()O,OO(J crowns (roughly £1,250,0(0) and impIJf 
Wt'f(' 143,O()U,OO() crowns, eompart>Al with 18!,OO(),()( 
ilnrl I1J:{,(J(X),O(lO er. re.r..pectiyely for 1932. 

Amon? British importlS fTom Czechoslovakia ~la.~, 
W(H(·, porcelain, SUgM, and "miscellaneous chemi{, 
products" showed a continued, if slight, decline bu 
if'llther and "not", timbt>r, matf'he!'l and flax, hemp an 
jut(' improved. Among Czcth import!3 from Brit.ai 
l'01 ton and woollen yams and fabrics still hold a hi!! 
po~ition, rn~chillcry (('xcept electrical), rubber, moti 
cars, and colonial products declined in value, 1)\, 
dwmimb and hy-produ('tf:! showed a. slight imprO\'elJll:'l 
unti JJharmac('utieal preparationI' kf'pt in demand. 

CZ{>(;ilO::,loYllk !';UgiU produetion continnes t.o dimiTlJ;­
IUld export.s durjng the HJ32--3 season have shrunk t 

Twar1y half the ptf,yionl'l tig!lre. On the other hand til 
export trade in hops ha.s henefited 0:· t,he removal ( 
prohibition in Anlf'rieu. In June lMt over 2,000 {'Wi 

werE' ('xport~d, chid'ly to F.R,A. 

J u~o&1ay foreign trane in June showed impwnml'n 
over the prc\-iou" year'::, figures but in mOAt Ci'ntr, 
Europmn ('ouutries deflllite Rigns of an indu:':trii 
rceo\'cry arE' still lacking, In Poland, howev(,r, th 
chemical iudustry iM "hawing remarkahle initiati,'\ 
Glauber Buhs a.ml anbyrlrOll!'l R~da are now being turne 
out hv the Tomaszow Obemlc.a.l '""forb, the Kabel Co, [ 
i'ra(';w have ."tarted to make ,wnthctic resins, llDd tn 
Pol('hem Co. carbon dif1Ulphid~. Another concern i 
making fnod prociu('ts rieh in vitaming, Thp Polli' 
Chemical Luion is no'" turning out the following nt" 
products: chromium steel, carborundum, ferro~silil'(Jr 

trichlurethylene, and synthetic local amesthetics of til 
coeaine type. On the other hand the Polish salt outpu 
has further diminished and in 1932 it. was less tbl! 
500,000 tons. 

A nf'W ('omnwrcial treaty betwpen If ungary :m 
Tllrkey came into forcE' on Au~u.":t 15 and, among o1,hi' 
~tiptlhtioll.s, pro\-jdt:'f! that Hungary shaH buy 25,00 
ton" of Turkish coal and 25,(lO(l kg. of tobacco, 

A conference of Czechoslovak engineers and arthi 
tects (which indude(l chemieaI engineers and mann 
fa('turefs) ~.,.a~ held in July at Dzhorod, the capitaJ (' 
Sub-C'arpi),thian Rus!iia. Most of the papers dealt wit 
modern road construction and bridge building but n 
account was also given of the chemical industry in thl 
n'mote and hit,hcrto undeveloped corner of Centr,i 
Europe. There aTE' thret> phemical undertakings (\ 
considerable local importance; two are concerned wit 1 

the digtiHation of wood and the isolation of the product~ 
The third and most (>xt.ensi\'e, at Vel. Bol:kov on th 
rive-x Tisa., produces 8ulphuri~ and hydrochloric acid­
'coppt>r salts, atom, and ot.her inorganic compounds, 
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OBITUARY 
SIR PIULIP MAGNUS 

"'Ir Philip Ma~nuf-;, Rt., who dif'd on Angm;t 2~J, 
our of the' plonet'!$. of t('-chnical ('ducu.tion in thi:4. 

'lllltry, and ,,-ill bo remembered particularly for hi~ 
.,,:.:: and di"tinguishcd connexion with London rniw·l'. 
.: \ Sir Philip was hom in IJondou in 1~42, and wa~ 
,iwated at Lniver~it.y Collegt> ::;('hool antI Vuiwrsitv 
,li,'!!!'. After sonw years Rpent in writin~ and lecturin'g 

..,ui Ij('d~ ('onne('ted with applied mat h~lUl.lti('~, he 
" .11ll". in 1880, the fie.,t organizill~ tlenetllrv and 

, ','dnr of tile City ,Hld Guildt4 In:,titute. which now 
part of the Imperial College of 8ci('U(.:e and 

i, IHltllo}!~". He took an aNiw part a.l~o in tlw ('st.u.b­
,~IJlIH'nt. of the Fiui5bury TechniC'u} (,olkge. 

."11' Philip's wur-k for technica.l education was il(:kuuw­
",i:!l,d a~ far back as 18~1, when he was appointed a. 

wb('r of the Hoval Commi.,;~ion on Tcchnl{'aJ 11l~trll(:­
null it i~ of );lUt'h interest. to rE'f'llll tha.t one of lliiS 

• ,!/i",lJ!U(>S 111 t]Ji,~ work 1-va.s Sil' Henry Ros('o(', thf' 
... ", :\'ty':'l first president.. TIll' work of the {'olluui,,:,;ion 

td t h(' pas;-;in.!;{ of the Teehllical Educiltion _.'\d of 
1 "':~j and to othf'"f legit'lation by which tht' facilit.ie:-: for, 
,111,l "t.mdard of, lligh('r edueation wen' grraUy iruI)fOYCQ. 

HI' intpf('st in t{'('hnieal education was n{'yet IpRsenecl, 
It 1 1 }\(' wa" larw'ly respon:-;iblt' for thC' indu"ion of a 
F.\ 'nlty of gngineering in London CniYf'fl"ity in 18MH. 

In ltl.\j() Sir Philip became a FeUow and nH'mher of 
111" ;O:PIHlte of Lonuon Univcrsit\7. Hf' WilR the senior 
F,·iinw of the L'niwrJolit.v and r~'mained it 1l1f'lhhcr of 

~\'nate until 1931. ~From Iann to IH12 he repre­
'~']lll'd til(' Univprsity in Parlianll'nt. anrl of hi,,, work 
'il·'n' wi!l t)(' I'l'memoered particularly his X1WC(,,8Sfut 

·",J,'t'lnc<' to the proposal to deprive the lIninrsity of 
j .. :<('at in merging its representation with thf' other 

1\: it ish (' ni versities. 
.";jj Pl1ilip wa.s knighted in 1886 and WaH made a 

iJ,!)()llI't in IRK6. Hi .... gOOil work for technical f'ducation 
\\,1' thu.~ publicly recognized, but if /illy indie;],tion is 
, .. 'dl'u of Hw high e!5t€f'm ill which hf waR held by 
l'i.'mbcTs of the Cnlrersjtr, thjs is aifordpo by the fact 

he was for lllany years the president of th(~ London 
l nm~n,ity Graduates' A"'80eia.tjon. Hi,.; nanlf' win 
II h.';a~·" h~ aSt>ociated with the largest University in the 
E;"itJ~h Empire, who,'>e growth he did 80 muc.h to promote. 

PERSONAL AND OTHER ITEMS 
Prof. G. Barger, professor of chemistry in relation 
medicine, at Edinburgh Uniw'rsity, i~ to recclye 
honorary degree of LL.D. from the 'Vniverf;ity of 

on September 25. 

We regret to announce the death of l\1r. James Ten­
!.dnt, one of the oldest members of the Society. ~lr. 
T .. rmant was 82 years old and joined the Society in 
! ~')4. In his early years he joined the firm of Chas. 
["nnant, Sons & Co" the well-known alkali manufac­

,- 'Hing concern, and later became a director of the 
{ ilited Alkali Co., Ltd. He was director of Alexander 
]. >-'f6'1lsson & Co., Ltd., of Glasgow. 

The Department of Scientific and Industrial Research 
L.., granted a senior award to Mr. T. H. Goodwin, 

B$c.) to I.w ht'ld ~tt BinninglUlUl enivenlit,y. Mr. 
~h.)t_l(iwin it'i a ~raduat(' of llimungiuuu Univ(>..r8ity a.nd 
l8 R ] hldley D(K:ker Rt\:-<eardl Fellow; ht' i ... t,h(' present 
holJa uf t he Pr1Cl'!tJ~y &:holtt.nlhiJ-l f~lr (~heml<'l\l r{,"t'larch. 

~Ir .. 1. l;Hniillf'T\ chairm.'\ll aud llltmaging .. iirt>dur of 
Ft'litou Collieri{')o!, Ltd .. It'ft (~jol,tu,te of tilt' gro~ YlI{UO 

n()'i,~i22, with Hl't l)l'r~oualty £lOti.t~, 

Chemical and Met.l1uqical Corpon.tion. Ltd. 
ThC' Ofi'l'f mudt' hy lm}wri,\l Cht'll1icul Intiu8t.rit..Il-I, 

Ltd. to purdlai''I' till' sharps of ('hemit'dl &. .Mt't·llliurj.!;l(l-df 
CorporatIOn, Lt(1. ha~ hepu tU:('{'ptNi by t.JU' l\t'('t;\""l~ry 
nuu:i!wr, !)()\';" of the telt«! i'iIJltrt"ht1ldn!:i, for the pHl'dHt~e -
t,\) e01l\t' into nfh'd. 'I'll(' r{'gi~tt'rerl ollil-e of till' nlll\­
pall.'" will t'\'I'utu<illy he rl'TlIOYt'd from '''<.di,~lnlry }JUU<'lt', 
Londoll, E.C.2, t>(J Im)lI'ruil ClHHuie,t1 H01hW, .Millilltnk, 
London. S.W.L 
Chemical Worken' UniQII 

At it confcren<'p in l .. ontloll ou Hepti'mhi'f a, b{'to!.,,· 
"te,vurds, n'pl'{'s,'uting :W,ooo flwlllhph' of 1,1lf' Chemical 
Workers' Union, endorspd t,iw draft terms of a Uf'W 

national wagei' aud eOllditiou~ a~rt~i·nwnt. whidl had 
hN'TI drawn up by the t'Hl'utlYC ('olltwit of tht· union. 
Th(' ml'mbt'fl'l of tlw union Wl'rt' urg(·d to vut{~ ill fu\,()ur 
of ."ubmit.ting t.lw new t.erm" to I'mployerl'l when th~ 
ba.llot on thr qUP~tlOll is takm}. The tNfilS of the 
Il,greemt~nt inf'lulie propo!'!aJs for the retitH'tion (If the 
working wet~k from 4:ti to 40 hOllrK, iUITcased rateK of 
pay for on."rtime, increase of holiouys from 6 to l~ days, 
iUf·rCu.Hc~ in wage . .., a.nd pa~rment during l-licknew;, and 
co)upf'n~ation for disehl1q!{' owing to n'orgalliza.t,jon. 

A Blast Furnace Accid60.t 
An accident recently occurred at. tllf~ Irb\ln work1:l. 

of '1'bc Lancashire 8ti~cl Corporation, ill whieh the 
eight men working OIl ,~ bla~t. furna-ee w(~re :-Jeriou."!ly 
0U111 ... ·d, and four of them ha.Vi~ siut'l} (lit~J. The bla.Ht 
fUrnaC(l had. been tappet! and a.fter stopping up with 
dint it is thought tliut a hlow~(Jut occurred, r.}w men 
bei"ng burned hy !2:a.K flanwl:!. 
An Italian Steel Cartel 

It i~ reported t.hat Italian produ('(,rs of rolled ,..,tt~el 
have formed a cartel, for a. period of fivt' year.i, for the 
control of out put, Hu,les, aDd prineR. The ncw cartel if> a. 
voJuntary organization Ruecer-ding t.lw eornpuL;.ory 
association which came to an end in :F('hruary last. 
NegotiatioDs are proeeeding in regard to other hranche~ 
of Hteel and iron manufacture. 
~Opm.Ats in the j,.panese Chemical lodustry 

The Japanese Soda Co. is reported to have erected a 
plant for the production of ethylene glycol. Thc) capacity 
is stated to be 30 tons a month (Die Chemische Indu!'trie). 
The foundation of the Japan-Manchuria Aluminium Co. 
is also reported. This undertaking, which haB a capital 
of 5,000,000 yen, will produce aluminium in Japan from 
Manchurian raw material. 

In the first 6 months of this year artificial silk: 
production in Japan was 18,289 t., compared with 
13,211 t. in the second half of 1932 and 9791 t. in the 
corresponding peri~ last Yf'...ar. 

Britidt IncIIIStriet Fair 
The" heavy iruiUl!tries " section of the Britiah IndUJO­

tries Fair at Birmingham next year promises to be much 
larger than in any previous year. Advance bookings 
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Hf ~"1I('(' arl' 1l!r;'ud,Y N) far uilf'ad of tho.'Ip in 193.3 that 
;):i,IJIIiI !'q. fl. I1n' (wing lidded immediately to the 
tni)/J'lf .-;pac(', E."lp(>('iuJ activity is reportwl in thp. f!,al'l, 
(.j,.drielty. hujJdjng, I.md ('])ginef'ring gruup;" 

British Standarda Spec:ificatit:lD for Sampling Coal 
.\ IlI'W B.S, f-:l,p('ifil'!di()ll (~(j. fJ(J:}.---l!I:3:3) na.b ju . ."t 

I "'Nt I"{,"iwd hr llriti,,,h Stand:wl<; Justitutj(lfJ for th 
''"''Hllp1inu (If J:.'lrw, and Hnn·of-~Iioe Cuu) .'lwl ",hlHlld 
pro\ to of (·on.",jdpnlhl(' U:,(' h,) tho~(' ('~)JH'('nwd with, tIl(' 
IUll](lIill!! of t'nal. 'I'll(' "JH'I'lfil'ftt Ion l~ in twu i<PctIOll:-. 
lIu' fir~1 of which df'tail" tilt' Hli'tbod of ('o\lpdiun UJHl 
w('i\1:l1lo1 jo \01' lak!'1l (u) durinu: di"char;!I' 
frotH ('hUil''', lrom ('qllY\'Yor'<.. k) frow \ .... a~OJH·. 
TIll' ('ollH!)itt~,(, fl':-<jltlH0ibk for \'Ju. (Ir1l.win~ up of 1\1(' 
"'IH'('itication han' Ill'pn una hie to n·t"tJlllllH'nd a "tantiul'd 
flwt.bod of ~alllpl[Jig frnm h,'ai'~ tliltt would hI' g-f·n\·ral1~­
ItPf IIJ1 '1l1.)r,. 

111 ,III' .... (.("))('" II)/' l1J1'thlllJ of rt'dlU"tlO1l 01 
to :1 o..;amp!!' of aho!)1 10 Ill. j" dt'.q("fi\l('d. 

llIdliod.q l)nt 1"orwarl\ arp 11w rim" 
IIw1!l(ld, a diagraJll (d' n ~l1ilahii' ri1l1., :-Iampi!'r }J(·jng 
~in'n, 1111(1 th(· hami Hlt'i.!II)(\, whit'h i:-- dl'owJ'i\)(·d ill df'tuil. 
In an appI'IHlix \11'. K :--I. (:ruUlI,.Il, dlHinn,~n of ill(' 
I"ommit tt·(· l'PNPOIlNih!(, for t hI' Nl'('('lIil'tll ion, gl\,(':-- it ful! 
ll("('0l1f11 (d' till' pX!lI'rinwnt" :Inti lilP(lI,(·twai (·tJH:--idt·fa­
tlt'rj~ (In wiJwlJ l1w NfH'citi(,Hti(,jl j..: \);t'\('d, TIlt' Kpe('ifi~ 

/'Hlloll (',II! \,(, ohtflined frOlli I}!c Britil'h l4utndard.s 
1n. .. 1 Jllll iON, :!,~. ridorilJ ~j )"1'/';" London. prj"t' 2<>. 2d., 
POOlt fn·(>. 

Chemical Analysis in Madras 
The IHlllu!ll report uf tILt' Clwtll!caJ .Examiner (If the 

::\lNdnu, Uow'ntlHcrll for 1~}:J.:! ('mJt.llin.~ SOInt> intel'el'tiug 
lllfoTlJwt lOll (,(>Ilcprning tllf' d('t,('ction of orgllnic pojsons. 
~lllr" than aoo caSt'" of pOifWn]ng wpr{' jnvt'stigatl'd 
eluting till' _\l'fll', and p{)iE'lon was fOllnd in 16~ casc:'), 
Opium i~ al t ht, lWfl.d oftl\(' list of})oisous re~ponsible wit.h 
;);) l'll.:-'.('~, ar:-<I'lIi(' (,olHin~ IH'xt widi 24 rast's, IUNcury 1WXt 

\\11h 1:-<', HtH} tlll' oqulllie poison ol('afHler nf'Xt with 16 
('11:-;1'". '\'()fk~'l\" in tIlt' dl'partmf'llt nrt' making a 
thofllUl-!h in\'t'~ti).':Hti{)\l into til(' action of oleander, and 
f.I(lf!lt· fi,(r/wu/ars uf intl'I'I':,t to HHaly,"t..'< an' gi~'en ill tIl{' 
n'port. Parfl("ular!'> ,In' .dso given of nuulilr and 
,btlll'll pOi.<;oIling. 

:\lpn' I han 7(10 ."amp}I')':. of hJoollst.ains Wt~re ('xllmjneu, 
alill it i::-. (If il\t\>rl'~t t.o note that no difficult.y was e:x.­
pl'riPlll't'd in examining one' t:lample which \\'118 fonr years 
olrl. lndw.kd in the p:plll>r;d analy~s mad.e was a 
eHl->t' in wltlell the d('partmt'ut wa~ askf>d to report on 
tl1\' amount (,j' petrol vapour in the nil' in ship's holds, 
TIlt' .. MvLud':l(' " gas dt'tpctor was llst'd and found to 
aiVI' {"onsist.t'llt rt·slllts. In detN:tillt! castor seed in 
~i1~{'akl's, a method Je~crih('d IU Analyst, SeptemLer, 
1929, was fouud satlsf.'tct.o1',\', In this method a small 
qllantit.y of the cilke is dig('st'I'd whh potassium chlorate 
ill hyJrorhloric fl('id, caust.ic soda it'i t.hen added, and 
nft.e~ again heat-ing the cnke is finally washed and 
f'xllmin('d mierfls('opieally, wh{'n characteristic pallisade 
n'lls of the ca.stor seed can be detected. 

Dr, 8. Rajagopal Nayudu, who worked on food analysis 
and toxicology at the ImpC'tiRI College, London, from 
1930 to HJ32; was appointed First .Assistant CitemicM 
Examiner in the Departme-nt at the end of 1932. 

REVIEWS 
l.:AEHOU:Ylm.E 3IolJER~E. By Van Damtne, PI', 1t:1. 

BrtlS}ll'b: :.\1. Cock, Itl32. 30 fro 

The pre:-;ent work ii:> a sequel t.o the AAme aut!!<Jr", 
.. Fabrication de l'At'l'olevure" (Brus,">els, 1916; 1\>1'J . ..; 
1019), taking into account-later proces~es in whirl I :\1\ 

old gra.in ma:-.he:-- hwve bef:}1 replaced by mola.ss{'4'\ ma~L,.~ 
wilh or without th .. · use of grain, Vl'ry g~.at (',hun~(' 
Itayt' ta.kf'Il pi<t('f' QUl'ing the pa~t ten yf'.l1fS in :\f."~, 
manufadure and .. u<:h are still pw('eeding ., 
X(It. lung ago hahr.,,· ~/('U.:lt was a by-product rh 
"pirit indut'tr.\', IJut. now, making use of high Re{':HI" 

pro('p;':',"';Pk, it i'i produced for itself alone in :"I{lU" 
faetnriP!"' III which ah'nhol produ('tion is SllPPI't·"~ ... ! 
Hm! the yi~;lclf.\ uf ymst are v('ry high. Quite recent 
al1-mola8:-;es pro("CS1!CS have b{'en introdu(,ed in whil 
no grain is cmploye-d. 'Vith some (If thcs(' the autlt 
dea.ls. At present HO% of the 'wor1d':-; yea.st is produf" 
from lnolaf<s{'.'\ with or without til(' u'\(' of grain in t 

ma.qh. 
In hi,", jJl"('fcH'f' the author stateR that Belgium }, 

lagged hchind other ('ouutrif's in makin.g utle of molu:-· 
in t.he yrlLst industry, the reason given heing t,}lat Bel!!l 
bakE'r:-; prote,,,tf,d H.~ain:'1t. tIle reast so made al~hough 
hlld b('{'Il found qnIte tl('('eptal,Je in Fraw .. :e and lis mil; 
faeiurf' C!l,,,tOll).I:lT\' t hr'Tt'. Tenuenf'ics to use moh",' 
however, hay!.' rt~(mt ly appeared and t he author wi ... 
hy the present treat isf' to f'llCoumge t.hese. The),t 
npc(,~~lfily denb with the subject rather generally, 
mailily with th'lSC proe~s~cs which Vl'oducf' ~ore _or 
alcohol simultane(Hlf>}v, '30 that thE' v(>af>t ywId IS I 
The later proc(>,'l;~f',J,; iil which t·h(' a]~ohol formatioI 
entirelv Buppr('$sed~the hiO"h yielding v{'ai't, prOl't\'-;St' 
are onh· briefly considerel Thel'll' u;e the subject 
numero~s patcntli and necesslta.te very special ( 
ditions .for working and control. So far as it goes 
with the object it hM in view, the book is a useful 8 

marv of SOllie of the recent. modification", although 
far from gi-..i.ng a picture of the proce$,,~"1 now W01 
in th(' larger yea."-t fadories, 

W.A.l 

I.E C.HIPilRE E1' SE~ DERIVES, By R Cornu] 
Pp.424. Pari,,: MJ-l.sson et Cie., 1933. 80 fro 

Since )tsehau'l:j monograph "Die Konstitution 
Camphers und .st'inf'r wichtig"ren Deri~at.ive" 
publication has appe.arf'd dealing soleI:v With t,he 
ruifltrv of this important substum:f', The late 
HaUei: }tad planned a cumprehensive treatise but 
compilation of t.his was interrupted firl'3t by the 
and later bv his death in 1925. It has now been 
pleted bv P~of, R. Cornubert of the University of Nl 
In a v~lume of some 400 pages Prof. Cornubert 
dealt ina masterly manner with the chemist.ry of call 

snd its derivatives and the book should prove 
usefu1 to research workers in this Ft.ill unex.ilausted 
The value of th~ monogra.ph is much enhanced by a 
complet~ bibliography ('omprising som~ ~ 
ences, whilst there i8 a.lso an excellent subject, mde 

J.L 
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BmLIOGRAPHICAL SURVEY OF YITAMINS) 1650-1930. 
Compiled by E. M. SalmoDBen. Section 011 P.t<nt:. 
hy M. H. Wodlinger. Pp. 334. Chicago: M. H. 
Wodlinger,1932. 

It is probably safe to claim that in the last twenty 
\'Nln'l t he study of vitamins has attracted more workers 
~nd le-d to t,he production of more papers than tha.t of 
,if,Y othf'r branch of science. The litRrature has a.lread'V 
;,,'~'onH' ull\\'ieldy; thi~ bibliography should do murh 
'owardR creating order and should be invaluable to tht' 
',' IJrkcrs in the fields of v;tamin research and more par~ 
. !I'lllarly to the authors of books on the suhjpct. From 
i t;.~)O to 1915 the refel'en('('~'l are li:,<ted chronologically. 

single year being treated alphabetirally; thereafter 
for each year up tilllU30 are subdivided into 

~"dion8 on vitamins A, B, C, lJ, Ul\(1 E and general 
rrfereIlce..'l. It contains in all 11,098 referenc('s to hooks, 
fi"Tj('WI' and papers and appears to he yery compl('t.e. 
: hI' H'Ylf'wcr being able to discover onlv one oruil'sion 
:('uptain Cook's paper on SC'UI'Vr, for 'which h£' was 
~lwardt'd the Copley Medal of the Royal Society). At 
dw l.::.d of th(' hook is.a sccti0n un patents, containing 
Idi.O/}l{'r 2-10 references. Tile author hU$ done :t ~rest, 
,pryicl;' to all intt're."ted in vitamins. L. ~1. M. 

(~RrNnLAGEN HER PHOTOCH:EMlF.. By Dr. K. F. Bon­
hoeffer and Dr. P. Harteck. Die Chcmlli('he 
Reaktion. Edited by H. Mark and M. Polanyi. 
Pp. vi + 295. Dresden and Leipzig: T. SteinkopfI, 
1H33. Paper, 24 rm.; Lonnd 25 rm. 

Thi.s book, which is the first volume of a projected 
i:>"fl('~ of monographs on the chemlcal reaction, does not 
, lil im to be an exhaustive treatise. The writers explain 
m their preface that it is an introduction tc the founda~ 
1lon:-. of photochemistry and while demonstrating the 
~;a1!e of development to which photochemical research 
lta~ attained by a selection of representative exampleA, 
111('~' ali"o wish to show that the analysi., of the kinet.ics 
o[ pho10chemical reactions can advance the !:ltudy of 
:he finest possible details. Their choice of examples 
!~ excellent and the discussion leaves little to be desired. 
Commencing with an introductory chapter on the J..iRW 

(,f Photochemical Equivalence, the book is then divided 
into three sections dealing with the prim~ry ph?to­
rheroical process, secondary photochemical reactwns 
and the complete photochemical reaction. _.<\.lmost all 
nf the work quoted belongs to the last ten years and one 
ila:; therefore only modern and well authenticated mate­
rial as examples. The style of the book is admirably 
adapted to its purpose and the illustrations are clear 
dnd adequate. H. W. GREENWOOD 

I...I.~FNURY WASHING PROCESSES: WITH SPECIAL REFER­

ENCE TO THE USE OF ALKALIS. Pp. 47. London: 
Imperial Chemical Industries, Ltd. 

Wherever women gather together, it is certain that 
~()oner or later the conversation will turn to the de­
linquencies of the laundry and the harm wrought by 
chemicaIB in washing. .And yet it could be otherwise, 
f'Jr every launderer who takes advantage of the results 
()f modem research knows the various factors which 
,hould be accurately controlled in washing. This 

oooldt.'t has ~pedl)l referen('f' t,o the UM'! of alkalis in the 
la~ndry, It ~t.arts on 8. high sta.ndard of refinement 
wIth a w(lOd block of mt"rh and aft('r diS(m~~ing the 
~Merilll ... u~{ld in tht' washillg 1)l·\)t'AA.'I ~t'.ts (Hit the fUll(·· 
hon of alkali!! nnd end~ with a discussion of a practir.aJ 
nut uro of varion,;; nwthod~ (If wll. .. hittg. Whitf" work, 
coloured !!ood:-;, w(lollnns, !'<.ilk, and ra)'l,m ure dealt wit.h 
in SOffit' dduil. Afh'r rt'uding the booklet, and e\'ery 
la.undry-mo,n ::,huuld TNUi it lwfort' s(·tling lip bUl'iue.ol.s, 
the' opinion will be formoo t hnt t lwl't, ('lill flO longt'T 
be any {'Xt'l1f"1C' for the faihm~ and lu:c:t{c1-l which I1rt, too 
oftI'll ·('xpt"riC'n(·('d, by the public. 'Val'lhiu,u: CUll Iw made 
a .'lcit'lltifi(' o}lt.'ra.ti()l1, and a little knowlt'dg(· of dill: 
nri~tr\" a.nd of ,s("it'ntifit nu·thod ell,'li]v mllkt~~ it 1"10. It i~ 
onl~ .. 'WItt'll dtmling with the Hl'Wl'~ fahri(',""\ 1h1lt dinl~ 
cult!('::. ean ari~e and a difft'rl'nt t('dmiqu() hl..·\'oll1tl$ 
ne('(,:<811TV. The bookld tendl~'l< 1 tu.' laundryman l1ml 
tlwre a!~' mun.' alkalis 1han ('IUlstic sndas lHui t.hat !:lome 
of tlw W'WP! ('omm;>f«'iitl form . .." for I'xnllllll ... ('f('X, Itr(' of 
:<p<>cial utility. ~;. F, A. 

COMPANY NEWS 
IMPERIAL CHEMICAL INDUSTRIES, LTD. 

An intrrim di\'idend ha"i hc,·n d('('lar('(l in rt.""pec't of 
the tradinf!: Yf'ar puding j)1~('.embcr :n, l~la:}, of 2i\l 0 

!H'nwJ on t.hp isstlt'd ordinary I'ltpital of the ('ompany. 
'l'hi~ diyidC'lld will hi' paYl.tLJe· (11~ss ill('ome tax: at, 4.'1. H~d. 
in the £, being United Kingdom ineorrw t.ax ilt fM. 
~n tIlt' £ l('f's Dominion iu('oTfIl'-lax relief at. :l~d. 
In the .f) on Ht'{'('mlwl' 1, 1!l33, to f;hllreholuf'fl'< on 
the rcgiAt,pr on O('tolwf H, 193:). 

PINCHIN JOHNSON '" CO., LTD. 
An intf.'fim dividpnd of fi% actua.l, leAH tax, hus he('n 

(h'clftrt~d Oil t.!l(> ordinary ~hal"e", compured wit.h la!'t. 
yt'ar',,, intNim of 7!%,. It is I:Ita!l'd that, HaleR for thf' 
six months to JUll(: 30 ilhow a substantial increal:lC!, hoth 
in t.onnage and total money value, whilst net tradin)! 
profits nls() show a satisfactory increase. 

BRADFORD DYERS' ASSOCIATION 
The directors have de('ided not to pay an interim 

dividend on the ordinary "hares. Tbe la.'!t dividend on 
the ordinary stock Wft:-l 2 1

1/',U final in 1930, making 
a total of 4 1

I
fl %. 

BRITISH GLUES '" CHEMICALS, LTD. 
The director,..; haw dpcided to pay a half-year's 

dividend on the 8';-" eumulatiH' participating prefcrenee 
shares, bringing tht' payment of arrears up to Oct.ohcr 31, 
1932. 

LOVERING CHINA CLAYS, LID. 
The profit for the year ended March 31 la.'it wa-s 

£8545 (compared wit.h £7149 for tJle prcviou.'1 yf'..ar) 
plus income tax recovered £415. After provision for 
debenture interest £14,838, allocation to sinking fund 
£2662, and consideration to debenture'! holders under 
tenns -of moratorium £1257, there is a lOBS for the year 
of £9796 (against £11,249), increasing the debit brought 
in to £28,765. The report stares that trading operatiom< 
covered only the six months to September 30. 
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MARKET REPORT 
Tlw \Ltrket Ih'port js eompiled from special information 

t'c('civpd from the manufacturer'! concerned. 

uthpnrise Alated, the prices quoted below cover 
qllf1ntitil'll net and naked at selle'!',' wmks, 

Tht.' following alturations in prices are reported since 
dJ/' pubJw;ltioJJ of tiJ(> IJl~t Mnrkf,t Report (d, CHEll. & 
J1'<]I" ~wpt. I, p. 70Z IB:~:l), 

PHARMACEUTICAL AND PHOTOGRAPHIC MATERIALS 

,\mmO!lltlltl lodidp.-·lfh. pet' Ih. 
Hj~lJIHj II ,"b 11-..-· Cll bOIl;\tl', 7", .')d 

\0-;, ))(,1 Jb.; :-';I1,l'ntl' 

Oxid(', 1l~ {d, JHT Jh.. 
..... U)W)dHI·H)". J J '. til. pr.!" JlJ.: 
lb.; SlIhnltJ'Hlf', (i),!, id. IH'r lb. 
Extra :111(1 rl'!\lll'l'II prlt'p., for smalh, .. and \nrgf'l' 
qllautitH'~ n"pt'dl\l'I~·. I,iquor Hi"lllllthi. p.n., 
JJI W. (..)J.,. -L. 1;11, PP!' lb.; 1\ W ()t".--ild. l}('r 
Ih.; 12 \\ \)1-- .. --$lj<1. "t'l 1b.: ;~(; W. QLI-;.-9d. 
pl't· 11.. 

lolillW H\'~llh., H.I> ";', 11~. Pi')' lh. 
lodojnl'lli. H.P" ('ry..,t., I'n'f'ip. 01 POI\dt'l - J{k ~ld 

1:\<.:.. 7d. p(\r lh. 
P()l.a';~, 1 ()i) i <if' , n.!'. ~...,. ;l!l 10". ;\d IH'I·lh.. H("'(lnitllg 

to qlllwtitv. 
(JUiIl111\, Snll'l;n-tt', -1<.; 11<1 pd' O"h" {OJ 100-\)z. tin", 

llW .. fl'Pl' 

;:odI 11111 !odid.,. H. P.-- h. (id -10:- fid ]l('1' 11>. 

ESSENTIAL OILS 
,\btl,jlld Fon·igll :-:'.1' .. \" !l.., pl'l' lli. Anisl'.~ 

:! ... rd. pt'l' (I, ,\l'il\j(·'\\'ill. ~ ... (iti.}Wl· lb.-Bergamot. 
7..,. ]Wi' Ih. 110111'1\1111 (;,'rallllltll.--2b. \).1. P('1' lli. 

('III\)pl,(1]'. 111'11\11). (i.-h, PI'1" {·\\·l.--\\·hlu.'. t),\:-,. pf'r ('\\1 

CHilling,) .. la\,:I. 10". ))('1 I]' ('inn:11l1011 Oil. Ceylon. 
-:h, :\(\. lIP\' lb. Cn",;;IU, 80 4". Btl. PI>!' lh. 

Cn,."rtelln Od.·-·.Jnl'it, 2s. 9d. lWI' Cf'~'Jon, 2". :-Xl. 
IlP\' Ill. ('iov".-·-nOi92~.:, Rn)!lir-.h. 4s. lld. per lb. 

r';l1(';\!\p(\\ .... :\\J..,indian RP., 7(1.'7;')('".-ls. Zd. per Ih. 
H\\OlIl 1'\11" ()fpth.' kll~"nol, n7J",,). 1 nc.. p('1' g:lI. 
L:l\'..rHll'J'. )Ioni Blanc, :18/40(;,',.--10". 9d. pf'r lb. 
Lf'IIIUlL- -.1"; 11,. L(>llHln!:!;J'i\" .... -.....J". per lh. 
On'Il1!'·. - '():-'. lid. P('l' lb. Otto of RosE'.-
\'l;l;n!inn, ~v,~. p,>r n7..: Bl11g<ll'inll. :;0 .•. pel' oz. 
1'.IIIlHl H(l-,ll, i'<", pel' lh. 

I'pPlwrfmllt. --,1ap,1I)\\'I'. :;,;;. :~d. pel' !(). "'''.\'0(, County. 
l;k iid. ppJ' 11>. Pditf.!,rnin ----4 .... ~)(l. pel' lb. 

PATENT LIST 

1. :{~N:'" {Ftt')), BnllJ;ll;)!liL Fl'ndio1ljn~ of (}i_stjJJarion 
pn,dllcl" ()1' ,\]hc.1:11]('I" ill n \ol:niJ., "lut-f'. 

-1·110 ·j(i':-< Hdg~.T[1 :wd Rohin. DE'JJJTlrnt-
lUg 

II. ~4,1!5G (l\l;l:l). Comp. J.iOUJ" In }'ubl.'. d('s Compteurs 
l>t lHauil'if'1 dTsinl', il G:1Z. H('l-tubtion and lllefl:=:lH'f'­

I)l('nt, of enlorific POWN of gal'les or mixturt'~ of ga.sl!-s. 
4:1k8 (19;j31. Papl> ,\:, Co. Workin!2:-np pitch, tar, acid 

1'(,:->ltll1(>s, ano other combu"tihiE' suh!>tnnc€'s. 

III. 1412-.'-1 (19:~3). H('Illkpl & Co. Mfl1l11factul'e of higll 
mol(>(>uJar sulphid(>!'l (If t.he aliphatic serl.es. 

4823 (193.1). neuts. Hydrierwerke. Sl'e XIJ. 
407:1 (1933). Soc. Ch(lID. Ind, in BasIa. See IV. 

IV. :)1~1 (Hn2). ~(lC. Ch('m. Ind. in Rasle. Manufaf. 
turt' of ('hrnmift'roH<'; dvestuff::.. 

:1:2,992 (19:i2). L G. ·FnrlJ{'nind. .Manufacture of a1~­
d\-f>."tHff" . 

. ·I."):{C·_--<.i;;. (193:3). Gaspar. Sa XXI. 
478b (l9:~:3). :O:-n('. Chpm. Ind. in Basle. ~fanufactlll 

of dVt'"tII ff". 
-tfii:{ (19:n). Soc. Chem. Ind. in BasII'. Manufactur 

oj d} ;_,;,tuffs and lntennerliatp products. 
VI. 42]$) (lH32). ~25~ (19:~:1). Kodak, Ltd. 8e(' XXl 

482:{ (1933). Dputs. Hydnerw(>rke. Sce XII. 
VII. :3u,OAi 111M2). Metallgl';'. Production of slllphlHl 
aCid h:>- the contact process. 
X. 20.H59 (1fJ;~2)' F'reeland. Rilicon stC'els. 

:{022 (1!t:t3). Sko(la Works, Plzcn. Ca. .. e-hardening \ 
aU"L("Hlle stHel." and alloy~ . 
Xl. 5]01 (1932). -";0(:. Allon. des Manuf. (}(,,, Gl:.I1:1 
('l Prod. Clum. d(' St. Gohain. Electrical r('sistanc 
iUl"nac<'". 

,th80 (lIM:IJ. Clll'll1ieprodukte GE's. See XIII. 
XII. 4.':'28 (l8:~;J). Deguide. Mannfadure oi soap, 

4660 (19;}3). Behrend, }'rep.'lTatlon of edible fatt>. 
482;~ (In:nl. l)pub. HydnerwE'rke. Washing, WI.' 

ting;.uut. NIlUb:if,\'iug, di::;per;,.iug, foaming, d(lfl_fIF;iJl~ 
ana likl' ag(,llts. 
XIII. 4G80 (J\};{!lj. Ch(,lllicpro<lllld(> Gps. l\[a!>ses 1', 
protedjvf' ;'JJl(j Jn~1l1ntjng pllrpOf;.('.<" or tlJ(' like. 

XV. 4783 (1!}:~;n. 1. G, Farlwnind. Hardening gf'lntil 
XIX. 1242 (H):~:~). C\l(>nl. Fahr. Griman. ProdUdHi 
of derinltivP>l ot albumin de;\\'ag(' prodm·ts. 

4000 (19;{3). Behrend. Su Xll. 
XXI. ;;210 (932). 82.')8 (In:!:{). Kodak, Ltd. Colour, 
slH,pt llHltf>l'ials. espf'ciully photographic films. 

4G;~(j--t-. (In!l:~). Gn"pal'. Producing photograph 
dyec.tuff lml.lj:!(:'''. 

47R7 (]O:1:3). 1. G. Fa.l'h(:'nind. Printing of lent 
('11)nl' l·niOUI'-!·.'('ord fllms. 

GENERAL NOTES 
Official TTad~ Intelligence 

Thl' Department of Overseas Trade (Development af 
Intelli~ence), 35, Old Queen Street. London, 8.\\"'.1, lH 
J't'f'rired the following inquiries for British goods. Briti.' 
firms rna:v obtain further information by applying 1 
the Df'purtnH'nt and stating t,he 8pecific Dumbe 
Austria,' Indu:-lirial chernif'als, el\~ctro~technical artiel, 
(217). ('?lP"": Soya Lean oil (210). Egypt.: Pail 
(F.Y. 183.'<). Prance: Speeial steels and light alIo,: 
(225). lHoroc('o (FrciI,ch Zone),' Tinplate- (232). Urll.gud,l. 
Paper (2:l,<\. 

Import Duties Advisory Committee 
Th[' Import Duties Adyisory Committee gives not.i! 

of the following applicat,ion~: (a) for an increase in tl 
import duty on commercial grades of di-sodium and tr 
sodium phosphat,es, raw gypsum stone (calcium sulphate 
plu:::ter of Paris, mineral white (ground gypsum), ar 
cah:ium sulphate cements; (6) for the addition to tl 
free list of pitch, or alternatively, for drawback of dut 
under Section 9 of the Finance Act, 1932, on t-.he pitc 
used in the manufacture of fuel briquettes. 

Any representations in regard to these applicatiOl 
should be addressed to the Secretary, Import Dutil 
~'\_dl'i.'lOIT Committee, Caxton House (West ::!Tnck 
Tothill Street, 'Vestminster, London, S.W.1. not lab 
than September 25, 1933. 
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