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EDITORIAL 

Annual Dinner of the A.B.C.M. 

THE annual dinner of the As8ociation of British 
Chemical Manufacturers was held at G.rosvenor 
House, Park Lane, on t,he 12th iust. This banquet 

j(lf it d('serv('s such a title-is remarkable because there 
,ir,· no formal speeches and no reporters: the informal 
:"'J1t.lrks by those who do speak are therefore rather 
h"~ ft'twrved than is sometimes the case and officials 
~\('nlllllir burdened by a seuse of r('A"Iponsibility have been 
K11l)WIl to allude to matters of policy as they might do 
dt their own dinner-table. On this occasion an 

was made for our distinguished guest 
Concannon, the Chief of the Chemistry Division 

II; tlw United States Department of Commerce, whose 
"{"'I'dl is pUb1lshed in our pages this week. The A.'lSO­

(iaT lOll ld not merely the link between the manufacturers 
alj'\ the Government in chemical matters; it il:i an active 

hody coru;tantly engaged in promoting or reHisting 
dlclngCR in policy and proMdure, The annual dinner 
:' t h('rcfore to a great extent a meeting of manufacturers, 
1_;·,I"I:mment officials, and otherd who have aR their 
"('ll,UWn objective the prosperity of the country in 
~!'h"ral and the chemical industry in particular, Nomi­
/j,tiiY our Government is a monarchy; it is commonly 
]",; ,"wd that the real governing body is Parliament 
(11"'rating by means of a Cabinet; the truth is that the 
~rl'dt hulk of governing is done quietly and gently by 
d ',·ry efficient body of civil servants. These frame 
IIUr It'gislation a.nd in great measure administer our 
),1\'. '. They do not raise their voices in public but get 
II!. \,ith their work as quickly and well as the population 
()t ;-!H' country allows them. Some years ago we used 
T,) . n)oy the hospitality of one who knew sundry states-
1li'-J:1 mc1uding Bismarck; at Bome gathering Bismarck 
rr.!' .nked to our host: H They have compared me 

Cavour; it is true that I have helped to unite 
(ierman Empire, but I had behind me the German 

which was very good and the German Civil 
which was even better; but Cavour-he made 

; and he had behind him nothing." We are 
It; 'ills respect at least as fortunate as Germany. Really 
th<-l"t· is some good luck that fa.vours us even jf we do 

not POtiSCs,r.; a specia.l Hriti~h ])('ity giviuK u:-; Il prt·f,·{'t'IH'l' 

{)v{'r less fav()urt'd nationR. Of tht> tJtrt~t' -part-i('s to our 
Government wt' have a King who, like all tlU' membt·rs 
of the Royal Family, dot's all that is pOSRibl(· to promote 
the health, and happinp_.Ss, and prtmpf'rity of his subj(·(,tl' ; 
he is constantly working to that end and 11is example 
is followed by hiR con."lort and their ('hildr~lI. 'VI' have 
n. loyal and 1ible Civil Hf'rvicf> and, UK for our CuiJim·t, 
it invariably enjuys th(' confidenet' and rcs}w('t of half 
the population, Hometimcs even a lurger proportion; 
if it is a good Cabinet it is becallilc we, the \'oteTH, urI' 
wise ~ if it is a fooli"h CaLin(·t. it iK bcrltu1'(> we are 
foolish. The A!-lsociation of British Chemil'al Manu­
facturt'rs too has been fortunate, itf; chairmen und 
general managers (it~ kings and civil servants) han 
been conspicuously Flnccf>.ssful and hav(! built up an 
enduring reputation which we believe will long rontinue, 

Industrial Chemiltry 
We have read with a great deal ofplewmrc Rome partp, 

of Prof. Riegel's" Indu.'ltrial Chemistry," of whil'h 
a new edition has recently been published, and we hope 
in time to read with equal pleasure tIle remaining part!;. 
During the five years that ha,'c dapsed sin()c the first 
edition of this book there has been mu{".h progreRs and 
it is obvious to anyone wbo considers th(~ Hubject that 
industrial chemistry to-day is very different from 
industrial chemistry twenty years ago and in some 
respects American industrial chemistry differs materially 
from British industrial chemistry. Prof. Riegel bas 
included in his hook not merely thi!: chemistry that if! 
the foundation of the chemical industrv; he has al~ 
included a description of large-scale ma"nufacture with 
illustrations of modern plant; his account of modern 
industrial chemistry is very largely elementary chemical 
engineering in an attractive form_ Our acquaintance 
with the subject is not very extensive, we confess, but 
we do not relllember any other book with so much accu­
rate and up-w-date information about the chemical 
industry in a form that can he asBimilated by tho .. who 
are not experts. The ordinary beavy chemical ind1l8try 
is described, and fertilizers, cements, pottery, glass, 
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CHEMlb'TRY A"D r"IJUbTRY 

1"11,·i .... Jl'rtJlf'ntl1tinn. ('dJulo,"(', su~ar. petroleuIIl, rubher. 
;djd ."'>H OIL und at tlU' ('nrI of tIl€' book arf' wwful ehaptf'f" 
,,], {h('mi~'111 plant and nil tlu' materialH USN} IJY thp 
(ll"rnil'tl! l'n_uirH'I'r including modl·rn "tpf'l,,, and f('rrou,. 
;dJu\''';. Thi~ houk of rwady HO(J lJaJ:("t'1" will II(' u ver,\" 
11"(.j"U! jJonk for 1!lI' :j\·(·ral!(: induHtriul chemist to haw 
:jt hand awl tH' will "'lon lp;tm hi:-: way ahont it and 
l'PCOllH' familiar wilTl it~ ('(mt('nts. lip wit! Jearn how 
mallifoid hay(' h('{'l1 tilt' .. ffort!' of til(> cla'mist and th .. 
/·ll!!.inl'Pl' III Jlr!'\('nt Wlll'ltf' of all kindH, wastl' of t,~nw. 
w.I..;II' Ilf POWI'1'. W;L',.f1' of lahour, and waHl I' of mak~'Utl.~ 
11 "('I'IlIH Ilwt tilt, world ha . ..; not vd ac('ommodated Itl'.PJj 

to flu' IIt'W c(Il\(lili~)J}';; WP hll\"(: hi'f'H Im~d up to I'p~tlrd 
illl tllE'''~' WU ... tl'~ ,l~ H(JI'IlW\ and Wi' han' arratll,.';('d our 
(,;,'ilimliml litH/ (I{lf' jllduo.;/ri,.l ('(mdl/ion" on that f()otit!1" 
;\<ltllI'P I." \'N" \\'a~t('I'\l1 and w(' an' HlwH_\,~ intrrff-'TiJl~ 

willi dw tHi'lllod" of 1udurl'; WI' '''I'I'INl iimm'llHI' .'iUW,'" 

in tindiI1!!. 'lilt 1lIIW 111 prp\'pnt I)f'dl('~ fn)1n dp,ourill).! 
11'01'/1':11 /)}' 11111 iI,' , IIIlJl/'f, on PTl'I'('lltiflf,! 01 hl'r inst'l'l,'" 
froill (l('vollnn).! 01' '''IJ()ilillJ,!: Ill'nin, and potal(H':-;, mul 
[,.:jlb"l", and t.J) lIl1'!'\'a"illg tl)(' ,'.lipid 1)1' ."ll~;lr \1('1't ... und 
1>1111'1' pl'odll('" "'" ('lill and pr(':--('I'\'(' tonc; (11' perft'ctl,\' 

h'uit :tnd \','!,!('tall](,c; that h\'('l1t\' \'('ar~ ago wOllld 
IH'l'i .. d,(,d !'rOlli lack of atll'ntio;L \y" t'lllploy 

,,\;ill.,,1 WOI'I,:II\I'11 witll modl'l'll IlHl('hillf'ry to k('('}l 0111 

hl)\l"l't< HII'] 0111 "tn'I'1" ('I(,lIn: '1111' work('r:-; wOl'k llHlt'h 
ll,m\('f ill an hour (If wOI'k than thl"- did tlnd th\·\­
tum ,lllt \'('IT lIllll·ll Illort' in 1111' way 0"1' fini:-;Iwd gllud;. 
\;lt1l1'l> i.., }lrl'Hli;x:d qf life !til' wi'akly <lnd tht' di:-'t'IlI'\\'d 

IIi,' ofl ~p('"dil.1 WI' try !llld. pn's"t\T to tJIt' Uillll)."t 
Jinl!! t 111' lllll..,t 11~t'Ji''''~ and 1 hi' l.'a:o.:t pl'omi;\inl! of liVt,~, 
(lilt' ]'('''11[1 oj' all tili, ... dq>artul'!' ('rom the ('on(iitions of 
lIatll!'l'. tIlt' condition:-- Illl{ll'!' wltil'h most of u" hal'(' 
I1rown UlI, j . ....; tlwt Wi' do 1lot quitt, .know what to do. J~y 
pl\'''\'l\till~ all du' ·wast(' WI' llllW hlt'"" It superfluity of 
It/WOK/ t'I('rythiu).! and WI' ('Hftnot u~(' it; "'{{' must 

l'illwl' adopt Ull illdli('it'ut ml'thod of !_!I'tting cOPP('J' 
our Ilf tI,., h(lw('I,.., of the ('<trtll or we mU1'1 get h'~1' than 
hIli t'llsily lH' got ~taiuh'M:-; :-;t('('l that '\'ill not t'orrC)dl', 
dITomlunJ-plith'd part...; of motor (,ll1';O:, wWlIl tlwt rc:si,'ih 
t.IlI' furnitufI' Ilt,t'tl<" It':ltht'r that fl London pOliCi.'ll1ftll 

('MmDl 'WPJlI out. .fl.ll ~!H'h thingi< are t bt' ('Ufi<f' of modern 
tim('tl. Futurl' w'w'rati(ln~ will 11(' (,1lrsed with ('ndurjIl~ 
llllt mw]es"_ i"tuff inhNit('d from thf' past,; we shnU hnvl' 
no pnd of hoob and magazilH'fl tbat llO 011(' will wiMll 
1(1 kt'P]l llt h(llll('. unh's" ):\0111<' great geuiu.", Ronw far­
~t'f'ill~ PUl'tl'llf. lll' Parada:v, or JS'ohd, will inyt'llt a 
IH'W "ynthptil' papl.'l' p:llurantt'NI to remain intact 
tor t'w\'n1y ),('al'::- a.nd til lit' t,tlUlplph'ly diRintegrated in 
thirty. A tholl~and papers a Yt'Uf ar(_> ff'ad on viwruim;. 
u thommnd more on llt'tro\('uhl, fi thommnd more on 
s('orl'S and hundff'dR of otlw1' {'hl'mical topiC's: how many 
on i('U('oC'JiE'I'. and :-;pirog~TlI, and thf' metamorphic 
rocb of the weRt of Scotland, and on figurnte numbers. 
and VN·tnt'R. and folk-lore. aud psychology, and 80 on 
WI' do not know, Unl('~:.:. we take ('are the future­
gt·I\t~rutioDl." will 0(' I'3IDutJu'rNl with an oyerburdell of 
IH'aq- matniaL \Ve thillk e\'en in tho~e days such a 
l,tlok' 8.1'; Prof. Riep:el'~* will he valued as' a r(l{'ord 
of what rbcnUeal manufacturers were doing ill the 
year 1933. 

• PublishE'd by The Cht:'mkal Cat.a.log Co., ..Inc" !.033. 
Price $6. 

AHred Bernhard Nobel, 1833--1896 
If pn'Y 8 dl{'miRt led a charmed life it Wa." 

:--Oll ()f a Sw('dillh shiphuilder, thp centenary of 
birth fallt-i on O('tob"r 21. In thefle modern dar 
am'one who dabbles or experimcnt:.:. with nitro~l~·(·\:'d 
i!' ;'itlwI' all. cxpert or a fool.. Nol)('l was neith~r of thes.t 
for exact knowledge concerning thi:.:. dangel'ou:-; ('On 
pound was lackinp: in h1s da."s, so that he. c?llid Tlf)t I 
an f'xpt'rt; while a man who made two Imlhonfl and a 
inif'rnational rt'pntation out of ehemical indm,try ('lIU! 

not 111' cOllvidf'rt of foUv. It was rathpT' that Noht·] Wil 
('ar('ful and lu('k,'" me~ting with no .mch u('C'idfnt a 
\l('fdl oth('l' worker:-:. on tbo~t' fieklp romp<lllntl, , 
llitr()~pn, Ill'. nulon~ did, for I'xamplc. in hiR Rtud\(· .... \ 
nitrogt'Tl trichloridr. 'PItt' disc()\'ery of gIY(,i:'l'yl 1r 

nitrate is cl'(,dited to Ruhrero, profC'Hsor at Turin, but 
ne('ded a Nohel to search out 1 he InranR of ehel'king { 
barncsl'ling the violelH'{, with which th(' molecules of th 
compound Jif-'!'upt them:-;pjr('k. Tlw f'MahliHhmf'llt ( 
thosp prize~ )wn,ring hi.s name :-;('f'm~ to lJave distractc 
attl'ntion from the fw·t t!wt he wa.<;, (',",,<;entially a chem/, 
or eh('mieal engineer.. and i1 is as such that. w(' thil1 
of him jo-dal-, Two ehilT'<H'teristicR of a chemi"'t :m 
firstl,\', it pow~'J' of o\)s('Tvatioll of small ddailR. with ill 
fOJ'{'sight to fo]]o\\ up tIll:' fir};j Hign:- of RU('C.P.RS lJl ('xp!'r 
ment: lLnd, :-;econdlY, the g!it and determination t 
('arry him through w1el1 ey(';ything seems to go WTOJl! 

when all }lr<'yiOllt'l work 8{'t'TllS undone, That Nohel \\( 
I'ndow('d with th(' firnt uf tlH.'SI' qualitie..-; it:! realized !, 
recalling to JlH'Illory that day -"Vhf'll 1)(' }-latched up h 
fingt'r with a llilroc('1l111m1.e coilodioll, continu{'d workin 
with hiH h('loYed nitroglycPTin, and ObRP!\'ed the nIl\{) 

of tlw two. And u,s for deh!rmination t,o carryon I 

~pih' of trialfl and trihulations. T\"ob(·l possessed a 
aUl1lHhl1l('('. 'l'hp disaster at th(· Hdenf'horg workH prow 
fatal to the head chemist 31}d to his brother, lwsidi 
causing a paralytie strokf' to his father.. Furthermol" 
his researehet:l on ., }..TobeI'tI Oil" were haruperrd ('or 
siderahly by a government prohibition brought ll1t 

fOf('e after so many accidentR had been caused b 
workiJl_2' with it. :Sot to be outdone, Nobel hired 
Loat in a remote part of the Malarsee and continue 
his re,-;I'archc!'. alone. Chemical science, like art an 
liter.tture, has had her adlnirers working in attic 
laboratorieR of sorts being fitted up in these spal 
room~; hut stranger still is a caSe of a pursuer of r,~ 
chemical muse who rigs up a boat in which to pracW 
his devotions. Throughout those years so free froJ 
accident Nobel went from one sucres,'; to another. 1I 
discovery of the first dynamite, of ballistite, of fulm 
nating caps, and of a gauge for explosion pressures, ~! 
cxample~ of his inventjye faculties. Fifteen fadofH 
for the manufucture of explosives were under his cont~O 
among them being that establishment at Ardeer whl~. 
proved so well equipped for the emergencies of AUgl~~ 
1914. That his success was financial as well as scientlfi 
waR shown by the esta.te left after his death in 1S9t 
more than £1,500,000 being reserved for the Ntlbl 
Prizes. Chemistry was obviously to the forefroIl 
among the subjects in which distinguished work "a 
to be rewarded, so that it is by NobeI's munitict'n(: 
that we are able to express our debt to Ra.ID8aY, Ruth'.] 
ford, Aston, and our other great leaders. 



CHEflllS'l'RY AND INDUlIrItY 

RECENT DEVELOPMENTS IN INFRA-RED 
PHOTOGRAPHY' 

By OLAF F. BLOCH, F~C., Hon. F.R.P.s. 

",,)to,!!raphy is a means of recording, and Ii. most 
,(Jl!\I'lIil'ut m('ans, since it is rapid in operation, perma.~ 

111 its I'f"sults, and pORBeaseR, in addition. dle 
~:,:,n'n)(' merit of being impersonal and henc(' Impartial. 
I' :- ~(/ /lociie a servant that its uniwr.sal employment i~ 
w" surprising. 

\()~ photographic recording if! effected by differentia­
tlOH, and the sensitiW', materials employed art' not only 
atd,' to differentiate intensities of radiation, but 811'>0 
m<l),ltloll of varying wave-lengt.hs. This ha.s been made 
p",,·lhlt· hv the dis("oYf~ries of the organic chcmi8t~ who 
{t<l'H' built u1> a large number of dyestuffs, mootly of 
('ompfiC'nted structure, which are capable of making a 
photographic emulsion responRive not only to those 
jltlrtionfl of the \Tisible spectru.ID to which it is normally 
lll'Hl:,itive, hut also to the mvisible infra-red region. 
Th IJrrlinar:v emult'!ion already possesses high sensit,ivity 
1\1 ultra-violet light, an amount inconycniently large 
for ".orne purpo8es. 

YI:,iblf light occupies an extremely brnited portion 
lit 1 lH' radiation spectrum, the vi~ihility limits being 

from about 3900 A 0 at the violet end to about 
AL at the extreme red, and the mwful o;ensitiyity 

I)! " florInsl brom ... iodo emulsion is from ahout 32DO A G 

1" ahout MOO AO, with a maximum sensitiyity at 
j!ilHI .'\.0, so that the two sensitivity ranll('s difff'r 
1:J<l rh.~'Jly. When we j·;('ek to modify the colour re;,;pollRe 
,,( Bll emulsion, the usual method of employinp: the 
,p"nti,- (h'eRhlft i" to add a solution of it to thf' emubion 
I:"fon- ('~ating, or, alternatively, it may he used in 
rh,· form of a dilute solution in which to hath(> tlH~ 
pi'llto!..\"raphic plate. For ('aeh dyestuff and each 
(lllui:-uon there is usually a relationship between the 
clllillunt of dye to be Uf-\ed and optimal sensitizing. In 
whatpH'f manner we effect this optieal sensitization., 
1 tH' ~)riginal spe<>tral sensitivity of the emulsions remains, 
,(Jld indeed oft-en preponderates. 

HISTORICAl, 

III 1('-:00 Sir William Herschel. using a delicate ther­
~lOnlPter, found that heating effects were at a'maximum 
iwyond the visible red of t.he spectrum, and, in 1840 
."':1' John Herschel painted a paper with a mixt.ure of 
~l)m and lamp-black and dipped it when dry int.o a:lcohol; 
\\ 1"'11 this was exposed to the infra-red region of ~he 
~!};·(·trum he found that it dried in patches, thUR provmg 
tit,· l'xi~ence of groups of absorption lines. 

\mpere, in 1835, appf'~rs to hflve been the first to 
b" .f." f;upposed that heat rays were of the same nature 
l\ Il).!bt, differing only jn wave-len,gtb. 

: n 1~4:0 Herschel also discovered that if photographic 
-itive material which had been exposed to blue 

was exposed subsequently to ted light, a reversal 
0; rJle fum effect took place. This is known as the 
li, ~f;Chel effect and a modification of it, together with 
clJ ,d methods, has been used by Mil10chau and others 
j", photographing the spectrum up to 10,000 AO, 

Reprinted from. the JotIA7Vd of tM Royal Socid.g of Am, with 
,·tiona. 

Anothe-r indirect. method of iufra-l"f'd spedl"PW8phy 
wa.." employt'd b:, .. l.ehman, Wb(l got I1S: far u~ 2n.t)(K) A", 
'l'hifl prO('i"~" d~>I)(>nd~ UpOll tht· powl'r of infrtt·n'd li~bt 
to deiltroy phol'phol'l, .... {·{'tU'(>. An t'Xl'iHKi phor>phoTt'fI(_'f,nt 
:~<:r;~n. wlJen pilH'('(1 in the ~pt·{·trurn lia.s its illtllll1uNt.y 
dmunIsht'd or d(· .... troyt'u wiwft'Yf'r infnl-rc·d luw .... fltU: 
aftpf t'xpo~urt' i:\ueh II .... ('fpt·n i .... rapitily pia.('NI in inlimntt' 
contad with an onllnflry phvtngmphi,' "lilt;· :md tht' 
t'ti.'('t l'l"('ordf't.L 

The first c14liLnl.t.ion of It pris.m ~(Il·('t ros.colw in til(" 
~nfrl\~l't'd was donf' by Mout·on in I r-I79 ~'mpluyin~ 
mt,f'rferenf't> methods. 'With thE' intl'oJudioTl of lhf'o 
ho[omf'tt'r by I.ang!f>Y in J~HL quantitll.t.iH' work 
re('eived a new impetu~. RubenI'! \\~a~ flo prolific worhr 
in thiK fit'ld and hy employing wire f.,(rn1inw.., WII,!>; aill" 
to n\(.>,aH:\lre d~)Wll to 3,2411,UOO A", thH.t i);, w\\w-h·,,~th:-\ 
of nearly a third of a millimt'tre. 

Pasch-en investigated the llorlTUil emlRSion "I)I'('.t.rllm 
from a hl/1.ck body at vf\riolll~ h-mpera.tureN. and h.h-r 
work haH still further itl('rl'tls('(l the 8f'nRiti\·I'DI'SI'< of tile 
methods (>Illployed. 

VOllel wa~ prQhnhly thf' first to t!mploy dyt·HlufT,. for 
optiea\ se.DtUtizatlon: hi", work illl well known and 
df'."Crvedly 80, 8." it RIHi,' rj'''t' til I~ mdbud rit·lding 
important TeflUlt8. 

Other early work~'r" in this fidtl Wf'f(' Bl'('.qu('rel and 
DUCOR Ju Hamon. who \1,,,",'<} chlorophyll in urdt'J' to 
fE'G-sensitize colludion enlull'lion; the lat.(t'l" emploYl·d 
it in the three-colour pro('{'ss, of whil'h he may well be 
said to be the father. 

Abney, arguing from the fftf't that, thf' ah~orrtion and 
H('DBitizin~ regions were cloiS(' togetht'T, camp t.o the 
conclusion tlHtt if itt- ('(mid prp},uTe Il Rilvl'r·bromid,' 
emulsion absorhing blue light, it. Hbould h(~ wU-Hcflsitiw. 
Ht' made, in lR80, a collodion emulsion Hen~itiw' dewn 
to 20,000 AO with its maximum iu t.1U' nei~llhourhood of 
7600 AO. He also puhliAhcd a mup of till' infra-red 
Rolar r;pectrum from 7160 A 0 to 10,000 AO. 

Ritz repeated Abney'M work in ]906 and claimf>d to 
have a similar emulsion in gela.tin. Abney lli suppost'd 
to have photographed. bJack kettle at the temperature 
of boiling water, which would mean that hili emu1siorr 
was able to utilize wave-lengths in the neighbourhood. 
of 30,000 A 0 to SO/)()() AD. In the light of more recent 
work thifl appears douhtful, and, ,~() fu r aR can he uJ-\cer· 
tained, no one has been able to rf\peat Ahney':-i re~mlt". 

In 1891 HiggR employed Alizarine mue l)jRulphitc 
and prepared plates sensitive to 84()O A\ whilst in 1900 
Lehman uRed the same Imbstanee in conjunction with 
other dyes (e.g., Ni~rosine) and produced plat.er; sensitive 
to 9200 AO and even 10,O()(J AO with long eXPQAures. 
The effect of Alizarine Blue BiAulphite il>! prnhahly of a 
different type (chemical I'lensitization), thf' action in 
this case l)eing similar tA? that of a sulphite or 11 cyanide. 

Vogel employed cyanine, one of the first of this 
important group of dye«tUtfR, in 1875. In 1904 Miethe 
and Traube URed ethyl red, and about the Imme time 
Koenig of the Hoechst Works prepared a Ret of impor· 
tant sensitizing dyes of the cyanine group (Orthochrome 
T. et-e.). Homolka d.iRcovered Pinacyanol in 1906 and 
Dicyanine was fim made in the Hoechst Works at 
this period; it was the first infra-red sensitizer of this 
01.... Using it, Yegge", and MC(1ennan photographed 
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d(lwn t.o 10,000 A" wit.h lon~ exposures. Thl~ dye 
flMmally B(msit:izp.s IlF to 14000 A"' , wit,h a maximum at 
7100A_". 

AdH.nlH and Haller df.'.'Icrilwd Kryptocyanine in 1919. 
1'hj~ dye f((!n!{it,jz~ at .'iO(II) A" and hall itl'l maximum 
dip/,t, at. 7f)OO _'V' jUfoIt at. till' hpjZinning of the infra-red. 

from 72()O A'~ to 9100 A~, and has its maximum at 
8300 AC

, extending to 10,000 A 0 with long exposilf1>8 
Recently (1932) two new infra-red sensitizers have !ll't'1 

f'iynthesized by the Eastman Kodak Research Laborll1!)T1 
-Mesocyanine, which sensitizes from 6800 A-' t; 
94()O AO maximum at 8800 AO, and Xenocyanill~ 

EXTl!:N~lON OF PHOTO(JRAl'HIC SENSITIVITY BY ME~S OF SnrrllETlc DYESTUFFS 

Vll .-... _--_ ..... ... _ - ._ ...... . . __ .... 111 .. "" ........................... ... 

\ JJJ 

x _.-111 .. ..... 0IIII... .~ .. 
XI _ ..... '1" .... l1li1 •• _~, •• 

XlI 

Xli[ I L.LiJ i t.i.lJ,lj 
J. Oniillar,'I tllllfl#ivlI, .'W1'er B1'o'ffl-lodidt. VII. OorbocyantM. ,(SemrifQl Red). 

Il. Ox(Joarbcxytl(/iN~. VIII. TAiol .. ryptocyanine. 
HI. Thi<'l),'ltlldocymlill~. IX. Kryplocyanine. 
IV. Erythrooi1u.. X. Trirurbocyanine, 
V. Plfecudocyani'II~. Xl. Nwcyanim (Red 8e1'UritiVily (1II},y sAoum.). 

VI. Thi{)fflrbocyrwille. XU. Mesocyanim (.&d smaitivity ortly·.s1wtmt). 
XIH. Xt:'J1ONjf1ni1l-t (Red sffl8itivi!y only 8hownJ. 

It has been much employed in the product.ion of sensitizing from 7700 AO to 10,300 AO, maximm 
commercia.l infra-rNl emulsions. 9400 A 0 . !J'he latter dye is very unstable and p 

IJl 1925 Clark of the Eastman Kodak Co. noticed containing it :rapidly become veiled and useless u: 
tha.t a new- dye W.a8 present in preparations of another they are kept .in coId storage. 
dyestuff. This was isolat-t'd by Dundon, Sthoen,";,and Recently a new dye has been discovered in the I 
Briggs in 1926, and called Ne()('yanine. It functions . R~h Laboratories ; it has the- particular mer 
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: ~mitting the preparat,ion of infra-rea emulsions of 
,",~idemblv higher speed and general clcanlin('~~ in 
"j (',',Ring • than has hitherto been possible. Its 
,\imllffi is at. 8100 A 0 and it iR effective up to 90(Xl A o. 

l " preparation of phooo~aphi(' material of far highf'f 
-,,,,t,d in the infra-red is responsible for the great revival 
,)' ,ntere.<tt in the sllbject and the widening of its practiC'ttl 
'.'l~lieation~, since work which before was not practicablf.' 
,,' at'count of the prolonged expmmres involvf'd, now 

., (lmj~S comparatively cagy. 
The foregoing diagrams show the gradual extension 

po ill(' sen"iti\'it~· of the emulsion by mean); of synth<>ti('. 
,i\·p";-Ilfis. 

THEORETICAL 

.\ few words must be said on the theory of the proc{'ss 
1/ ')pticaI sensitizing. 

The Grothtiss theory, hafl{'d upon the idf>a of de­
fi,)iarization, r(>quit'f's that optical sensitizers must be 
.d"poJarizers, and it has found supporters jJl Bancroft 
<!lui ot.hers. Rheppard haR attacked the problem from 
Ill" point of vi(>w of electrostatic attraction, and, later, 
i,jt'iL" of intra-molecular electrolysis are introduced, hut 
rllP evidence is at present slender for any particular 
t iJ~on·. Certain facts, however, are known. First, the 
dv(' adsorbed to the silver bromide is not firmly attached, 
:--j'llte it can be washed out in the cold by employing 
;,<uitahle solvents, which vary in the case of Imrticular 
d~·t'stuffs. Secondly, althougb the dy~ sensitizes in the 
r,'~.6on of its absorption (always with a slight shift towards 
tlH' red end of the spectrum), yet the amount of dye­
:<tuif necessary to give optimal sensitizing is often 80 

..... tHall that its specific absorption must he very slight 
mdt'ed. Yet it if; sufficient to start a train of action 
.."milat both qualitatively and quantitative-Iy to that 
produced by the light to which the silver halide "Was 
,rif,!inally sensitive. In the case of one infra-red 
'mIlL~ion, for instance, the gram-molecular weight 
1'!,);ttlonship between the dye and the silver bromide is 
LIl the ratio of 1 : 357,000. Attempt:s to measure the 
Infra~red absorpt.ion of the same emulsion sensitized and 
til!! sen..<;itized completely failed t.o reveal any difference 
!'!'tween the two. ThirdJy, the effect depends by no 
1l"3ll8 only upon the absorption of light of specific 
\';l\'e-lengths, since dye."! of the same chemical class, 
md possessing the same spectral absorption, vary 
'tlormously in t.heir sensitizing power, in some ca.ses 
p>1:<'lessing none at all. In not 8 few iIL'itances the mere 
<l) hstitution of a dimethyl for a diethyl grouping can 
i,r')duce marked deterioration ill this regpect. Fourthly, 
r here IS no evidence that there is preferential absorption 
'r, to the sensitive nuclei of t.he silver halide grains. It, 
I':ll thus be seen that Jjttlf? is known as yet of the 
p'f1('hanisID of the process. 

SOURCES OF INFRA~RED I.lIGHT ETC. 

[f we pass an electric current through a filament, 
,)leculat osciIl&tion takes place, the wire becomes 

'. ated and radiation oc('u~: whilst. the current is small 
, ud the temperature low, this radiation is. confined to 
i te longer wave-lengths, but as the cnrrent is mC.Teased 
<nd tbe temperature rises. radiat.ion of shorter w&.ve­
. ngths is emit,ted, togetber with the longer ones. WJien 

tht> tHulm'nt i~ at 8 tt'mpt'rature uf 4-(j(f ('" no ,·isiblt.' 
lip:ht of any kind ('an he ~'n, but Ronu' rn.ditttion in t.he 
nei~hhourhood of nooo A c, i~ now IlTt'&uL llull r4.>ti.neas 
oc('urs round about [JOO" Co RulU!, t'xpt'rinwnts wit.h au 
de('trlr flnt iron into which a tllt'rmo('}t'dric l'f'('ordiu~ 
tfl('rmometf'r had ht>t'n intl.ert('d 'In' not without int.t'OO8t. 
It was found that tlw iron (,01lld jU!-It l)(' pt·tCl'l\·l~rl tt.~ a 
~n'.r hody hy tli(' dark-adapl('o. <'_VI' M a~ Iowa t{'mp('I1\­
turf' us 4200 C., hut at 40lY ('. nothing: whflt.('V('l Ww!. 
yl:;Uhle. Th(' imn \\"IL'! run nt thi~ ti'mJ~'mt.uf(· fnr 14 
hOU18 and th() invisible inutw' of it f()('u~wd Hli au infra­
red plate uRiug- th" (·ameta leuj.; at an !Lpt'rtun' uf f/4'[)w 

The ori~inal n~~ati"t': l1ivW( lUi ~x{,t'lI('nt "'production 
of the heat gradient in the iNn, !luI! from it nlnal'\lIn~nU'nt 
of thC' photographic df>llsjti~$ ODl' could intC'rl'N·t tlIt' 
heat diRtribution in th(' iron. 

Daylight. cont.a.inl-l ample infnt-rt,d light for photo .. 
graphk pnrpost'R, (·flpecill.lly wh~>n 1 ht' l-I\1n i~ ~hininJ!:. 
and all high tf>mI>eraturc artifieial light l-Iourf'f'1-! cont.ain 
mo~ or le&<;, varvin~ with tlit' t('ltlfWratHt't.' of (·he 
emitter. A conve~ie~t HOUl'('(' iH t.he ordinary j:!;tt.s .. 

fiijjjtl;l ~lectri('. lamp. It is n(~e('_.AAary t.o U~(l a light filter 
iT);.~onjunction with the }('nl', which ahROrb:-i flU the 
visihle 1i~ht and tranRmitfl. infra-red light only. With 
artificial Illumination an altermttive m(jthod mRy be 
followMi, the illuminant itfo;clf heing: encl()!'Ied in II la.lUp 
hOUlit, which is glazed with a filter of the same tYl~ all 
that used in the camera. If high power illuminantH 
am used the heat becomes very ~t Bnd it has b(>en 
fou~d adviAabh~ to install a small fan hlowing a current, 
of air through. the- lamp h0118(,-R if these arc to be kept 
running for any length of tiDl~. One of the infra·re<J. 
light filters in commo·n use t,ran'Jmit~ from about 73(~ A Q 

onwards; thjs filter therefore paaxCJ; the extreme vIFIlble 
red. 

Pyestuffs in g-eneml do not poSSeRS ~harply hound~d 
ahsorption hands; in cOMequenoo, attempts to restrict 
still further the TE',d transmiAAion by l11ctM.'Jing the dye 
concentration w()Uld so greatly increase tbe absorption 
of .th~ infra-red itself that expofiure.."! would he unduly 
prolonged when such a light filter was employed. T~e 
expoSure dependR, as with all other photographIc 
material on the intensitv of the illuminant, the char· 
acter of'the objects to ~ photogl"sphed, their dista.nce 
from the camera, and 80 forth. . . 

A (:ertain number .of dyes when in solution transmit 
infra-red light freely, as doe!' also a o<lolltti-:ll. of jo~ne 
in carbon disulphide, certain gla&<ie~ contammg o~de8 
of iron and manganese etc. and these can serve as light 
filters. 

Len8e8 do not all behave alike in their covering power, 
or in the distance of the image plane from the nodal 
point. Lee h88 shown tlJat, theoretically, the image 
plane should be about 1/200 of the foeallength further 
away from the lens tluin for white ligbt, but some lell8e8 
show practically no dilIerence. Recently two English 
firlllil have placed upon the market lell8e8 which cover 
wen and whose infra-red and viaual foci are alike. 

AB most infra-red plates posaetoB very feeble green 
sensitivity, a fairly bright yellow-p'OOu safelight con­
taining a substance which abeorbe the infra-red can be 
employed, And handling and processing are thus rendered 
eaoy. 

B a 
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A ff'w words BhouJd be lllcntioD( .. -d about materials. 
io lIu hstancc.'I which arc transparen t to infra~red 
tLdill.tion mUNt hi· empJoyed jn Ihe construct;on of the 
fUncrA. or dark slides, or if used must. either be of sucb 
thicknCtfS t hat t hey no longer transmit the radiation 

I'ith rcalWnabl(' ex r>osures. or t hey mllSt he b'1Cked up 
,·jih mKteria l wbi('h if! opaque. 

TilE USt5 01' b' rHA ~REO 1' llOTOOkAPFn' 

It should he olearly understood that, t he matters 
lif!IC.uStsed in the following sections refer only to that 
>o rtion of infra·red radia.tion to wh.ich t.he llhotogrl1phic 
nntcrial used w8.!uw.nsitivc. namely: from auout 7500 AO 

08600 A' . 
D iR1(mce and aerial }J/wWf/rc'1)/t.'/.- ThfJ air iB seldom 

,pally dear in England boc.auHe a considera,blc amount 
)f WH.ter vapour is uBually pre.'wll t: con.~quentJy, long 
Hstanoo \rjsion ill rare. l!' iR wcll known t bat the I;horter 
wuve-16nF-~fHI cornprisinp: t he hlue and violet con.stitllcnts 

OrdlllllTyplllle 

th(! earth's curvature. There is as yet 110 exact infortDl\. 
tion about the effect of '~arying a.tmospheric COn­
ditions on th:.is class of work, a.nd fuUer knowledge i., 
nCf'es.o:I3TY regarding the a.ction of variation of tbp 
dimension.s of the water particJes which consti,tute DlISt 

or haze, and also in lvhat direction the additional 
presence of carbon particles coDstituting fog modine8 
the tranHnUssion of infra-red light. 

Tbe method haA found some application in press 
photog raphy, a notable inatance being the pbotograph 
of the Cenotapb taken on Annistice nay which appeared 
in several newspapers. The weather was foggy, but the 
infra-red photographs are remarkably clea.r3 ghinp a 
"iew up " "hitehall to Trafalgar Sqna.re with an alnlO/Jt 
complet.c a.bsence of w at . l.itt,le.is known about the 
infra-ted content of daylight. but it has been fOlWd that 
the t ime nece&ow.rr to secure correct exposures can vary 
wi thout any change which can be appreciated by the 
eye. By the kindness of Dr. G. B. Harrison I lUn able 

N ewltmtla Comer 

of light are more readily i:lCli.ttcred by small patticlM 
tlum t he longer wave·jengths cOD!:ltit,uting red light, and 
infra~red Ji~ h t is SCilttered eVen less. This principle 
hal5 been adopt.oo in th~ orange llnd ycHow filters elll· 
played for motior-r,ar b(,ll.dlights, but it is doubtful if 
tilf'!oIe ate t!encrally sufficiently red to be of grea.t prn.ctical 
value. The use of iuna-red photQgtaphic material t,hus 
enables one to employ a ,e:reat,er proportion of the direct 
iml\ge·b~lriJlg light, n.nd it, becomes possible to take 
distance photographs in h3X;Jr weather and even to secure 
images of objt.-'Cts which arc inv"isible to the eye because 
ther o,'re lost; in the prevailing haze or mist. One of the 
earliest of these photograpbs, taken in 192{, is due to 
Dr. Wright of the Lick Observatory and shows the 
Sierra Nevada mountains at a dist.a.noe of 150 miles. 
More recently, Stevens ha. taken Q.ll aerial photograph 
fTom a height of 23,000 ft. in what must have been an 
extremely clear atmosphere, showing Mount Shasta, 
.t • distance of no less than 331 miles, whilst another 
photograph tMen from the air, also by Stevens, shows 
the haze of the pampas against tbe And .. MQunt'ains • 
a distance of 310 miles in such a way as to demonstrate 

to sllow photoelectric cell records of the visible and 
.infra~red content of daylight taken simuitaneougjy 
during three days. These were made by means of tiWO 

cells, one of which gives approximately visual daylight 
response, whilst the other poS8el:lses hign infra·red 
sensitivity: the cell aperture of the latter was covered 
with an infra-red filter. 

The galva_Dometer mirror mo\'emcnt.s are recorded 
on two rt''Volving dru.ms covered with sensitiyc paper. 
It will be seen that whilst an increase in the amoun t. of 
dsible daylight is sometimes accompanied by increased 
infra-red content, at other times there is no propor­
tiona.lity between the two. 

Recent records have been taken continuously with 
the two photoelectric cells enclosed in au integrating 
sphere, and placed on the roof of a building. An 
interesting and curious feature of the result is the mort' 
rapid increaaeminfra·red radiation which takes place not 
long after sunrise, independently of the brightness of 
the day. that is, whether it is clear sky or cloudy. 

Aerial pbotography presenL' a useful field for wOlk 
and, t bough the photogra.phic material at present 
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Il\'silnble is somewhat slow, intere.!Jting results have 
Iwen obtained under favourabl conditions. The COI11-
!>med study of photographs taken on ordinary or 
panc.nroma.tic plates a~d those ~ken on infra-red plates 
,,,omises ~ be, 8Crv!Ceable~ BLDet each pLotogroph 
H','eals details whIch are lacking Oil the other. 

Foliage.-It is well known that whon foliage i. photo­
!!ntphed by the infra-red process it is nlways tendered 
dlirker in the negath'e and lighter in the print than is 
ut)rmaL Ind.eed, when the sun is shining it l)hotographs 
~II da rk that the prints nave somewhat the appearance 

we.re dyed with Chlol'8J'.ol teet Blue JUS and one was 
after-treated with copper 8ulpha te ,,"d potaMiulll 
bichromat.e ; in the same way, after-trc~tmtillt with 
formaldehyde can J)roduoo mu.rkt. ... i cha.nges. The 
former MOWS slight and tl1(' latter very srfOllf( infra-red 
absorption, 1n sauh cascs the photograpWc method of 
difterentiawou might. conceivllbly be an aid to anRlyeis 
and classification. .MclJiirS, Im~inl Chemicullndustries 
were kind enough to supply 0 la.rge number of apocimenB 
or dyed fabrics; these havt' been exRmiueci, aud tbe. 
fonuwing list of specimens of cottOll, wool, tUld Rilk dyed 

1IJft oj Wight from the air, 18,000 jt. 

:.If Il snow scene in winter, 'l'hi'l. is because chlorophyU 
IlOth reflects and transmits, but does not absorb# that 
:.IOrtion of the in£rn-.red light to which t he plat-es U8~ 
Ire sensitive, aud it seems reasonable to suppose tha.t It 
·l'ject..~ this radiation because absorption of it wou~d 
loi be beneficial to the foliage; leaves, the,refore, will 
:lave nothing to do with it and for this reaSOn it possibly 
" not quite so cool in the sha.de of 8 tree on a hot da.y 
lS it ought to be ! 

Flowers and fruit exhi bit the same phenomenon and. 
.robably for the same reasons. 

The absorption spectrum of an a.lcohol extra.ct of 
'hlorophyll shows complete trans~ion from 6800 A 0 

Illwards, 
Fabrics <Le.-The treatment of fabrics with dyestuffs 

'un produce big differences in their ·beha.viour to infra-red 
i.bt. Some coloured fabrics, though dyed wit,h dark 
>r black dyestuffs, reflect infra-red light strongly and 
night be cooler to wear in warm weather than those 
Jred fabriCB which absorb it, but we have DO proof of 
Lis. Little appears to be known about this, and the 
.fleet of variations in the. method of dyeing, in the. 
nordantB used, or in the after-treatment of th~ dyed 
uaterial, has yet to be investigated. The after-treat­
ne.nt iR certainly of importance, Two sample of cotton 

to n deep colour and showing remtivtly strong inf.ra-red 
1'ejlectioPl, is of interest : 
WOOL, COnON AND SILK DYED TO A DEEP COLOUR 
AND SHOWING RELATIVELY STRONG INFRA-RED 

REFLECTION 
Cblorlizol Bla.c.k JHS 

.. mrs 
Dark B14~k BS 

CH:: ~~k ~'k OIlS 
en .. ., A2BN 

Burl Black nM W 
BIi\ckE8 ' 

.. SDS 
FutBlaok BKS 
Blaok 1''8S 

., Lf'S 
Thrork Green ·PUS OR;: l'ut Green 
Green as 

.• BNS 
Blue 2& ' 
Da.rk Blue :BS 
FHt Blue FI,'RS 
Blue 31lS 

.. HWS 

ChJonuol Blue Bl 
.: FIlSt. :mUG 2UNS 

V ... b rtB>'! 
Drown PBS 

.. Azudne OS 
CooUlllt5@iG Na\'Y Blue OS 

.. GrecnTS 
LiSKamioe Violet 1 DRS 

,. 6BNS 
Nary AN 

" Dark Green M 
Solway Dlue RS 
Napht.halene nlack 1213S 

.• L 

., ESN 

.. l'R 
,. BD 
•. AW 
.• ESNC 

. ' East Ulack NN 
Acronot Indjgo Blu(l AS 
Calodon Olin' RS pe.!lte 

Ve'ry littie in the way of definite. conclusion is a.t 
present 1""',ihl., but it .pp"a", as though the sulphur 

B 4 
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colours, on the wholt', l'eflt'{~t but little infra-red. No 
gf}Dprai rehtt.ioD!'!hip app4:'nr~ to exist betwpen the infra­
red reflection and the \'it.cual colOitr. 

.-\ number of oiJ.'f, varni.'lJwR, ~UlIlB, and adhesives have 
twen testOO and all of them were found to be quitf' 
tramlparE'nt. When t.he);(.' aft' applied to paper they 
TfmueT it more tranRlucf'Dt to visiblf' light, and the ei!~ct 
lUI Ttlgardb infra-rl:'d radiation iA aimilar. The materials 
which ha \'f> hf'fm exarninetl arp: rape, !'iper~ caator 
and unseed oils. paraffin wax, vuselinf', l'cUuJO!'le Y3rnishes, 
incliaruhht'r, Heceotine, Slid among the gums, arabiC', 
maflti(', tru.~a('anth, u.l1d henzoin. Oth{~r substanf'l't' 
tr&nsmitting infra-red light are melt.ed Hulphur, fl.elenium, 
orpimcllt., and realgar in thin layers. ARpbllltum is mUTt' 

opaque. 
Yal'ioUl~ materi-t,k-·It will Ix> of intereAt and practical 

va.lue to d(>Aj with the- UbROl'ptive and tr8Dsmif.lsive 
l>ropertics of some common material~. 

Wood.-·Woodl-l vary greatly in this respt"ct, but in 
thicknesgt'8 of A in. thp majority of woodi' exa.mined 
proved to be traDsparE'nt, nnd a taLle of thes~ with 
exposure deta.ils iN appended. 

Behaviour 
Phow- (qualita.tive) 

Na.rut· of wood Exposurt'" Io(raphic towa.rds 
dIf>Ct infn.-red 

light 
Ri)(>rmllJ)jnf' ('oJisiderablf' 
BaJ.sa Wood _ 1 ~t·(,_ .t 
Y dlow Dt-.al . 6 ft. from 

TrallBmlt RyvamoTt' ,I){,I()-watt Some 
Hol:';{'wood lamp fred:y 

Bt't'lcb Slight 
Yellow PUI(> COOl;iderable 
Tasnllm.iatl Oak [) !'.{'c. at 
(',edron (NigN'i&n) 6 ft. from 

&~e Gurjan r~.watt 

A~bl\ (Nip:Nia.n) lamp 
Sli~ht Some Ma.hohorn 

Indian Teak COl1sidera.ble tra.ns-
HUlldura!l MahoganJ' 400 S(>C. at misslOD 

.Tatra.h (Australian) 6 ft. frOID SO~{' 
Silky OMok (Autltralie.n) 500· watt 

SIi;ht }iillglish O .. k _. .. lamp 
}·t\dol\k (Anciaman) }\.lmost 
Australiall W •• luut 2.000 soc. opaque-
Africa.n Walnut. 
Hi!l,ekh(>an (Allru"~. at 2 ft. :Sonl' from 500· Han) watt Am!'r.)can WaJ.uut .... lamp (= Opaque indian SiIvt'lt GJIl"y 
lroko 'l't> .. k (Nigerian) 18,000 sec. 

Ebony at 6 ft.) 

AU the .. 'bove SpeCiDlflillS ~ i in. thick 

It haB long been known that ebonite in thin sheet is 
easily penetrable and vulcanized fibre resembles it. 
Paper and cardboard come under the sattle category 
and are unsafe, but black paper, such as that employed 
for packing photographic material, is far more opaque. 
Since carbon black is the substance generally employed 
in the pigmentation of this paper, it was tested by 
painting lamp lllack on to a white paper and, as expected, 
was found to ahsorb infra-red light st.rongly. Celluloid 
and bakelite are very tran8parent, thicknesse-s of } in. 
of these lI1&terials, without any loading, transmitt.ing 
infra-red light freely. Ebollite and vulcanized fibre, in 
thicknesses of not leBB than 1 mm. and 2 mID. res~tively, 
are 1'e&5onably safe. 

Lcatht'r, such as is ufl('d in camera bellows C·onstn" 
t,ion, is transparent, unless it eontaIIlB, as dyestuff • 
Joading material, Bome substance rendering it OP8.(P'" 
The mf'ta.ls are opaque. The practical poinUs tkt 
emerp:e are the n~es8ity for the use of metal da.rk Slifj, .. 

and thf' use of leather backed up wit.h a. materialopaqw 
t.o infra.-Tl.'d for the camera bellows. 

Analy,<;is of t:Wc!l'11umt..~.-The m~ual method of "fIT(' 
cedure in dealing with erasures, bJa('l.ing out, ow·, 
writing, and BuppOBed forgeries, is the photography u 

theRe in ultra-violet light. Recently the infra-n" 
method has he-en applied with sueces.<, in ('('rtain casp, 
Bendikson, in 1932, phot-ographed pages from a cOP: 
of'< Theodore de Bry's Voyages 11 which is in the HUll 

tington Library: these pages had been Qblit-erated. il 
black ink hy the Inquisition Censor 3()() ye.ars itfW 

The re'mlt-s show that, the defacing ink is Huffi.cient.J:, 
t,ransparent- to infra-red radia.tion to permit of t-ht 
successful photography of t.he underlying invisihl~ 
printing. Many factorg may affect the result. Thf 
character of the paper or parchment, the compositiOl 
of the ori~nal ink used, the composition of the in1 
employed for erasure or over-iVTiting, and the natur, 
of the faded inks, which, in tum, depend upon theil 
original c.omposition. If the fluorescence of the papt'J 
or the ink in ultra-violet light are of the same ordN 
and if their reflective and absorptiYt;' properties iT 
infra-red li~ht. are also alike in degree, no useful result, 
can be expected. 

A number of fragments of leather, used for writing 
are in the posseB8ion of the British Museum. These art 
covered with hieratic script a.lmost entirely illegihlf' 
and date from about 1200 B.C., a period when the hieratil 
writing was pa.ssing into the hieroglyphic. The:-.t­
pieces of leather were frequently used more than OD('{' 

t.he first writing being erased before the- second took 
place. When photographed by infra-red light th, 
photographs were successful in revealing writing Be 
that. the documents were decipherable. 

Portraiture.-The taking of a photographic portrait 
in apparent. darkness proved somewhat of a sensation, 
and it. was the examination of t.hese pictures that 
directed attention to the notable diiferenc('s in th€ 
variously-dyed dothing. In general, infra-red portralt~ 
are far from :flattering. In some cases they reveal hair 
beneath the skin of dean-shaven male!'!, probahly 
owing t.o pigmentat.ion differences; in other eases tbe 
entire features of the sitter appear to be modified, 
never to advant.age.. In one i~.e of a photograph 
of a negro, changed racial characteristics were observed, 
and it is therefore possible that the process might £n,l 
occasional ulje in ethnologieal studies. 

A large number of studies have been made of difierent 

races of t.he world, chiefly those wit.h pigmented skim 
The differences are not, incon..'liderahle and need ethnu' 
logica.) analysis. In general, the wbite and yellow I'fI",cE" 

do not afford such .striking c1ifie-rencp..s 3-'< thA darkly­
pigmented races, but exct'ptions oecur. and Rome ty}w:: 
of hair beneath the skin appear in the infra-red photo­
graph, greatly altering t.he appearance of the sitt:-1"­
An interesting ~int is that the eyes are dark WIth 

light-skinned people in infra-red phot<>grapru. an.! 
frequently lighter for the black races. 
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&U.nlijic I>pplioatiolls 
(a) Sp«trosropy.-Th. uses a,.. obvious and need not 

,. d .. lt with here at any l ength. If in Ilny spectral 
·.ion photogrnph,e material can be prepared which 

PllllchrODilltic plate 

inGre8fSed i.mage si,e js dua to scatter of the shorter 
vm'~e·lengt.bs of the Martian atmospb.c.re in a mau-ner 
similar to thllt. which occurs in the to[rostrial atUl08~ 
phe.re. For the m.mc reasou (dimiuished scat e.r in the 

tnrra"~ p"t.(! 
LMtlw- 12()() B.C. 

sensitive to that region, it can be employed by any infra-red) the infra-red photograph revea'" markings 
~ the usua.l photographic methods. on the f3 url'ace which are not visible on the ordinary 
(b) Ast,o.wmg.-Conaiderable u.se has been made of plate. Trumpl. r, alBa of th. Lick Ohacrvatory, has 

Ordinary plate 

.e infra-red method. Prof_ Wright of the Lick 
hacrvatory has taken photograph of MaIB and th. 
'Hoary photogrnph shows the planet larger in me 
an the infra·red picture. I t is thought that this 

photographed the Orion nebula in thia manner, and has 
been able to obtain images of many faint stars invisible 
in the usual photogrnph. This is beeause the general 
light of the nebula, which is chiefiy in the v.isible 
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Mpect,Tum, blackeDs the photographic platcdurinJ!: the long 
erpO!iU~ llooC88tLry t hut ",;th an infra-red filter such 
Kt(lt'M ~ radiatl" any infm-rod are a.ble t{) be recorded 

from tlu., is that of sunlight ...,Beeted from the clouds 
in its a.tmosphere. 

(c) jJlicr .. copy.-fu working by transmitted lighr the 

Spectrum of Ven'lU 

whill'lt till' pfleet of tlle general s(!4.ttCl'ed light iR greatly 
reduced. Q.ui tc recently (1932) the infra.-red spectrum 
of Vrnus hU8 heeD photogmpbcd at Ole Lick Ob!!eJ'\'atoTY. 

Ortlll,ocllromnt.ic,llllltC 

spectral colour of the specimen, the method of prepara­
tion, and the stains used (if a.ny) a.Il affect the remlts 
obtainable. In those cases where the specimen is 

LUpU8 

Orthochromatic plate jnfra·rmplue 
ECZe1l'&4 

This shows the carbon dioxide bands in the atmosphere opaque, or nearly so, to visible ligb.t, hut more or I. 
of Venus at 7820 AO and 7883 A 0, whieh do Rot ~t transparent to infra-red, useful results may be expect< 
in the Bol8J' 8pootrum. The spectrum of Venus, Rpart and some of the work which has been done is not witno< 
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promise. The photomicrographs show ext-erior detail 
3." 'Wen as int.erior Rtrueture. Focusing and cxposurt' 
present no special difficulties. 

(d) Medical.-A£< a c0"""'luenee of the peculiar result. 
obtamed In portraIture, It wa.~ conside:n>d that thf' 
photography of ('..ases of skin complaint unci of thol:W 
:,uffering from such infectioUR and ot h(>r diM'a8(>s as 
produce? tn81kin~ on or beneath the skin flhould prove 
of ('onslderable mterest. Insufficient work ha.~ heen 
cluut" to make any considered statement about, this, hut 
tht' results 80 far. ha\'~f> not been ,~el!' promising. Sorn£' 
:ecent .. pathologIcal wor~, however. hlll'l prm·ided 
mtt'restmg results. Expe,nments upon flesh penetration 
haY(> also heen madl", but scatter of the light ha." hitherto 
prrventeJ aor considerable degree of success. 

Prof. Haxthausen of the Rigs Hospital, Copenhagen, 
hal' done a good deal of work in infra-red photography 
with eases of eczema, lupus, and the like. Infra-red 
radiation has the power of penet.rating a short dista.nce 
brloVi' the skin, and the photographs art' able to revea] 
the Vt"ROUS circulation if this is not too dt"eply seated. 
In the ca..qe of ecz~ the exterior ,~zemat~c appearanc{' 
of the skin i:-: not seen in the infra-red photograph. 
while t,hE' varicoHe veinR wbich usuallv accompany this 
('undition are clearly rendered. With regard to lupus 
caReR under treatment by ultra-violet radiation, the 
whole of the skin L.~ generally covered with scab, and 
from the a.ppearance it is impossible to see how clearanC'{' 
is going on. but the infra-red photograph ignores the 
!-(rabs to a considerable extent and reveals the healed 
areas underneath. 

Ie) Engineering.-Inf,..-red photography has been 
t'ruployro to demonstrate the presence of carbonaceous 
!llaUer in luhricating oils which have been ufl.ed in 
mternal-combustion engines. The efficacy or otherwist' 
of chemical treatment of these oils with a view to 
preventing carbonaceous deposit has thus been made 
more easy to judge. IR. o. King, Engi,eeri"g, August 
25, 1933.) 

CONCLUSION 

We have seen from this di8cUBsion that a highly­
specialized proceAs ~uch 88 this can have unsuspected 
applications, and that 8 knowledge of its powers and 
possibilities may not be without value in 'the course of 
technical work or 8Cient,ific investigation. 

CHROMIUM·PLATING 
A NEW PORTABLE EQUIPMENT FOR THE ELEC1'R(),. 

DEPOSITION OF METAlS 
With the rapid advances in .methodR and styles of 

plating which recent years have witnessed, it is perhaps 
jnevitable that many attempts would be made to produce 
a method whereby plating may be accomplished by means 
other than the vat. Efforts in this dire('tion have pre­
viously eonce-med them.<reives with the application to 
metal of a fluid preparation in that a mixture of chemical 
solutions is applied to a metal, whereupon the reaction 
If' that a film of metal is deposited upon the surface. In 
many cases these preparations, notably for silver-plating, 
have been marketed hut are Dot satisfactory for induRtrial 
U~ owing to initial cost, t.hinness of metallic layer and, 

most . important, lack of durRbility dut' to want. of 
adbe&on betW('eD tht" 8urfact" metal and thE' plating. 

Mort' rec.tmtly a method of dt"posit.ion by tl spraying 
proc('.88 haN ht'('lD advO{·ated. but it dot·!' not !'eem that 
any of these methods c.an surpass or t"ven fJqual thE" 
df"posits givell by u. first·~I8AA vat plater. Sonu.~ yeam 
ago thew appeared on the lllarkt~t. 11 portable- electret­
.plater for (Iopper, niekel. and Rilver. It opt.~ratt~ ,-cry 
,,~fficielltJy frolD baueriNl, hut nat.urally Rufft'rt'<i from 
~.b08e def~d.s. which t hi" lllean.s of ('Icctri(:al powt'r supply 
lllduc('~", l.fl., mconstaney of current and limit,t'<l working 
hfe. Since that time, however, a vast amount, of l'e.'Icardl: 
ha!' f'nabled th4:> pat<mtec t.(.) adapt tht" prOCt~l:ul for u~ OD 

the ordinary lighting maim., and to produce the flome­
what startling ttbility to chromium-pIau· hy m(>aDS of 
this port-abl ... e-quipmtmt. 

In the..",-~ dayl-l of chromium-plat~· mania, the many 
adva.ntagefl of a proved. portable method of plat.ing leap 
t,o the fore, and since it i~ pOMible to plate item~ ill .IIitu, 
the enormotlM field of shop-fronts and window fit-tingA, 
cinemas, and car fittingfl etc. is obvious. But the f:'<Juip­
ment, by its ability to depm~it any plat-ahle nlt"tai, has 
application in many and varied industrial fil'lds. P&r~ 
ticularly is this so in the chemical and food industries, 
wllere vats and jars huv(' periodically to 1'It' replat,ed, 

In this respect rua.y lit> cited a firm of food manufac­
turers who have., for certain of their productl':!, butterit>.foI 
of steam jacketed vats, each some 4 ft, in diameter, all 
of which it is neccAA8.ry to dismantle and send away for 
re-nickelling. This has to be done twic(' yearly and the 
cost of dismantling, plating, re-a.AAembhng, and testhlg 
am()unt.."1 to £7 lOs. per vat, a total of £15 yearly, and 
t,be1'e Me OYer 250 such vats. The main jnconvt'njeDf~e 
(apart from cost) is that ll. number of the vatfiare out of 
use during the plating period. With the Portabll' Plater, 
it is possible to re-nickel the vats without dlMmantling, 
and to have the pllttinl( done overnight or durin~ the 
week-end. Operating costs art> considerably lower for 
the a.ctual plating, a provedly durable deposit of nickel 
given, andl crowning advantage, the vat- ja out of action 
for a matter of hour8 only. This is but one aRpect-of th.,. 
use of trus proct'ss, some tLochnicaI details of which foHow. 
The illustration conveys a good idea of the noteworthy 
compactne.ss and mobility of the Chromium Portabl~ 
Plater. In operation the electrieal equipment if! con­
nected to a suitable current supply (from either power 
or lighting main), the plating lead pluggoo in and the 
spade anode connected to th(! plug. The !mrfa('..c of th~ 
work to be plated having been prepared (with the port. 
able buffer if needed) and cleaned with tbe special grease­
free and grease-removing polish, the cathode clip is 
placed in contact with the work, the set switched on 
and the bulh of thE' plating spade having heen filled 
with electrolyt.e from th", ~tock jar it is pa~~ smoothly 
and steadily over tm work. The re!lult i~ a perfect 
deposition of the metal plated, a deposition, moreover, 
which is so ., bonded" or "merged" to the mf~tal 
base that peeling or stripping cannot occur. 

The efficiency of the proceSR is fully certified by liuch 
authorit.i~ as the National Physical Laboratory, 
Sheffield Testing Works, and the Faraday HoUl!e Teating 
Laboratorief<l and their findingR have been verified by 
the tests of indUHtrial users. 
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Since the bulb rc~rvoiT of the plating pad contains 
tIle cbemical solution actually being used, there is DO 

ft.·ar of the electrolyte becoming unbalanced and differing 
10 dcnJolity. Tll~ 8Oiut ions are ma.de under the super· 
viRion of a competent analyst and n,Te suitably t.C5tOO 
h fore being iS8lH,d. 

The. "peed at which a. meta.l is dcposit.ed, and the 
quality Rnd durability of the re6ultnnt depoait depend 
Oil i,he current density, or number of amperes per 
Hqunrc foot of anode. For example, 10 amperes On 4- sq. 
ft . equa.l a. current denKity of 21 htn»crcs per sq. ft. 
h if! therefore an a.dvantage to have 0.8 high a. current 
density lUI possihle f:i ince the higher tbe cu rrent density 
t }w morc rapid and ~tter the deposit. However, the 
current; density cannot be rnif'lCd indefinitely in t he 
bath, since burni.ng of the metnl ta.kes place, unless 
the.re is a corrc('tive introduced. The usual means is a.n 

agitation of t,he electroJytic sol ut ioll; by this means 
pla.teffi using the vat prOOO5i:l have been able to som e 
degr.ee to increase. the current densities, but these in 
comparison with the new process are very low. 

With the Por:table Plater much higher curren t densiti"" 
are possible than by the bath method ; so that the rate 
of deposition i. greatly incrClll!ed. The U.S. Bureau of 
Standa:nis issuoo. Q, tfl.b le in which it is filiown that the 
vat process Iloccssitat.es one hour for the deposition 
of 0·0005 in. of nickel and 0·0002 in. of chrotnium at 
]00 I\mperes per sq. ft., whereas the new process deposits 
0-0005 in. of nickel Imd 0·0002 in. chromium in .five 
minutes. These clajms are substantiated by authorita­
tive tests whi h have been carried out by tesearoh and 
Government la.boro.tories. 

Until now the plating of metals electro-chemioally 
has been conlined to the workshop and the hand. of 
the experts. With the l'onable Plater no spooial tecb­
nical knowledge i. needed. Unskilled men are effi.cien 
afte:t on.ly a day or two of routine training which is 

given, if needed, by the cOnlJ)any. Simplicity of 0pel'd­
tjOD is a keynote of the process. Copper, nickel, cat{­
rnium, chromium, and sih-er are electro-deposited "''ltL 
equal facility by tbe Portable Plat"" and the depoouF 
fire so .. merged " to ihe metal base that peeling and 
stripping cannot occuT-thus the plated surface is gOod 
r or years of sen1ice and will sta,nd heat and be.ndint! 
tests of a severe na.ture. Additionally, there i~ absolU f~ 
freedom f.rom irksome. working :.:egulatiollS, Ijpeeial 
ventilation, etc. 

The apparatus U, approved by leading induatri'l 
rnanufacturers., chemical works, scientifie instrument 
makers, etc., Md the easy mobility of the equipment 
enables it to be moved to various part.s of a bWJding. 
a.nd t he a.bility to pla.te in situ results in enormous savin,e: 
of time and labour. Further: it is the only known mean~ 
for the pla.ting of those fixtures which are too large for 

the bath, or which it is impo.'i'lible or ine.:tpedicnt to di.:;­
mantle. 

The outatanding advantage of the Cluowum Pottable 
Plater and its process ma.y be stated. as foHows : it is Dot 
necessary to lay-out a. factory and instal eKpe'nsive plsn1 
in order to do plating. There is freedom from trouble­
some regu1ations, a.nd operators are free from the dangers 
attached to bath-plating methods. The plating deposit 
is more dense thaD the ba.th deposit. It is less liable to 
corrosion. Metal after plating can be bent witbout 
danger of peeling or flaking. There is practically n O 

porosity ; and there is an actual bond or merger between 
the plating and the metal b.... Where work is done 
i" Situ the saving of costs is enormous. The process is 
practically foolproof and does not xequire experts to 
work it. 

Fullest details, copjes of certificates etc., and appoint­
menta for practical demonstrations will be given by the 
prod uc"," of the proc"",,, The Chromium Portable Plater 
Sales Co., 169, Rampstead Road, London, N.W.I. 
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NATlONAL INDUSTRIAL RECOVERY IN 
AMERICA 

The annual dinner of the Association of British 
t'mical Manufacturers Wa~ held on Thursday, Ot't.ober 

at Grosvenor House, Park Lane, London, W. 
E. F. Armstrong, F.R.S. was in the chair, and 

'. C. C. Concannon, the chief of the Chemistry Division 
the United States Department of Commerce, spoke 
national industrial recovery in AmNica.. He said: 

the first question which naturally arises in li situation 
this kind i!i •• What is it all a.bout?" Why did 

ll/lTess pass the National Industrial Reroyery Act, 
own as N.I.R.A., and why has President Roosevelt 
up the National Recovery Administration, known as 

R.A., under the direction of General Hugh Johnson? 
esl' apparently simple questions are not· so easily 
,wered. We Americans are all Acutely eonsciollll that 
have had a depressjon, that bad times art' with us, 

:i we know that we a.re factd with a critical situation in 
, I ife of our country affecting our social strudure a.nd 
. well-being of every one. 
{t>veral years ago economists, sociologists, students of 
blic affairs, and those who were following develop­
nt~ throughout the world were beginning to realize 
• t something fundamental was wrong with the sch~m('­
things. There was a grievous maladjustment, with 
~n('.tion far outrunning in its development our 
thods and means of distribution. The Machine Agf> 
1 arrived at a critical period in its evolution, and 
lid development of power and machinery brought 
mt over~expansion, over-investment, and ?ver~ 
Iduction in many lines. The rapid advance of SCIence 
i played an important part in this dist.ortion of 
nomic relationships, and we have had iJ;ter-commodit-y 
npetition as well as inter-industry competition 
cbing ruinous proportions. ,. Profitless prosperity" 
~ a ~tatement frequently heard but seldom under-
00, and it was not until America's unemployed workers 
ched millions that the gravity of the situation forced 
to undertake measures that might be adopted only 
'I. time of national emergency. 
~here are two very definite goals to be attained. The 
t is the relief of unemployment. That is our greatest 
d at the moment, and a.ll emphasis is 1iO be placed 
III putting men back to work before anything else is 
lertaken. The second goal to be attained is to 
),te some sort of economic structure whereby business 
be permanently improve.d and the con?itio~ which 

e brought us to this perlOd of econormc cnS1S shall 
remedied once and fox aU. ",lthout purchasing 
'er there can be no market for the products of the 
n or of the factory, and until there is real purchasing 
'er on the part of our farmers, workers in industry, 

citizens throughout the land, t.here can be no 
:;perity. Real prosperity cannot be attained so 
~ as productive capacity grea.tly exceeds, M it now 
~, purchasing capacity. This condition, which has 
1 in effect for the past severa] years, gradually 
mung more acute, spells depression, and it is to 
~come this that the N.R.A. has been set· up. 
nd. now let me briefly review a series of events 
.ing up to the present situation. After numerous 

att-empu, thoughtfully vlllnn~1 and seriously undt-f­
taken, were initiated. it l)ft('.aJUC incrt>3J!.ingly evidrnt 
that expedienc~ and t.elllpvrizin~ would not a vail. and 
the people of Amerie8 at tht' last (~h"ICt·iou i~uNi their 
mandat.f> that Rom{"thiJl~ mu~t he done. The old 
It..islSff:..jaire policy must. p:o. Out' of tht' well-orgaui.zt>c..l 
progmmm~ of t11t.' past. d('.si~ned to remedy t.he !:lituation. 
particularly with re~{llf(i t.o unt'lUptoyment, wa~ thp 
d Rhare-th{'-Work" lUovem(>nt. This IU(>Vcment was 
jU:<lt what its tit.le signifies. lind had smut' SUl'cess, but. 
it. Waf; everywhere evident that. brand-new thoories of 
social organization wefe ll(>;ce-tl~ry. 

Probably t}w first definitf' Htep forward was a Bill 
introduced in Con~ress by Senatof Black of Alabama. 
ThiEl measure was known as th(· .. Thirty-Hour-Work­
Week ,. Bill. It limited the hourR of Ill-bour to thirty 
hours per week. The obviouR result. of this proposPd 
le~islation would have been the end of all unemploynl.t'nt, 
hut there were many other factors involved, and t.hiM 
simple but arbitrary limitation of houl'l-l of labour t.o 
thirty a week, thou~h it paSIW..d the Senate, failp-t.J of 
finaf enactment and did not boo<1m(' law. The Bla('k 
Bill, however, sf'TVed an f'xtremeiy useful purpose 
hec-aulie it focussed attentiml actively upon the prolJlem. 
and events then began to happen in rapid succession . 
Sf'cretary of I~abor Perkin!:! came forward with MUggr-M­
tions to make the Bill more flexible so that difTt:'r~nt 
conditions in varying industrieH could he taken ('.art' 
gf. and it iB quite likely that the idea of government 

-'\mntrol of husineRs came into active heing at ahout that 
~time. At. any rat.e the administration took the matter 
up in vigorous fa.shion and various proposals were made 
by SPnator Wagner of New York which ~vnntuatOO in 
the National Industrial Recovery Act. 

President Roosevelt signed the National Indut-It,riai 
Recovery Act making it law on June 16. Title I-that 
is the tirst part of the law-haR to do with re-employ­
ment and industry, and iJol ('.arried on by the N.R.A. 
Title II of the la.w waH designed to brinll relief through 
a vast progress of public works. ..A..!i vrlginaUy deBj~nffi 
it< was expected that all industries would file code!! 
cov~ring maximum hours of labour, minimum wagel'l, 
and other featur(>JI having to do with business ethicR, 
with emphasis nn elimination of cut~throat competition. 
The textile, coal, steel, petroleum, and automohile 
industries as great employers of labour were of primary 
impnrtance and codes of fair practice for tht'.8e industries 
have he.en put through the N.R.A. mill, have been 
finally approved hy the Prf'..sident, and are now the law 
of the land regulating the specific industries involved. 
Many industrial codes are in the proCe&l of formulation. 
Up to the time of my departure from Washington a 
month ago, more than 4000 national and local codCf4 
had been received of which 1000 Were of national 
scope. As can he iml1bTined the ta.sk of reviewing the~ 
and of putting them to the variou!'! tests of fitness ~t 
up hy the N .R.A. is enormous. To speed up matters and 
to take care of unorganized small employers a blanket 
code was promulgated. Thus the President's Re-employ­
ment Agreement, known as P .R.A., whosf' symbol is the. 
Blue Eagle, was hrought into being, 

Because I think it will be of intereat t.o you, let me 
quote the declaration of policy of tht ~ational Industrial 
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H"r/)\'I'l'Y ('ode; .< A nlltiolwl pmt'rgency producti"i' 
of Indt'spn'ad nnt·mplopllf'lIt and dif.<Organi:r..a.tion of 
inrJm.trT, whi('lJ hllrdt,ll.'i jntcTstatf" a.nd fore-illn ("om­
flI4'r('~'. 'ltff('l'ts tht~ pllhli{' Welf/Lff' and underminer. th(· 
:--r,lHdardl-l (If li\'lng of tIl{' Anlf'rican p\~opl(', iH hereby 
th·dar(\d to ~xiHt. It iH h('r('hy df!do.rf'd to h(' th(' poliey 
of Congrcsf.; to rt'nH)Vf' ()iJ!'Itructi()nH to thr, fn~e flow of 
IntNKtat(' and forl'ig;n ('Ommf'rct' whi('h tend to oiminish 
thl' aml,tltlt tbpf('of: and to providt' for th(· {!:f'neraJ 
wp1fal'f' hy promoting the nrgani7.ation of industry for 
t h,' purpo'tl> of ('o-oppl'Htiv(' udion amon~ trad(' )!fOlljlk, 

to ;lldl1l~p MI,] nmintnln unitt·d ar·tjon of lahor and 
IlI,Ulfl.gemcn1. UIHIl'f adf'<juat(' _govprnmfmt.u.J sandion and 
'''II!lt'n"i~ion, t·o .,/irninate urdfur comrdi~i'lr(-' pm<'ticc}(. 
to promot,!,. tlll' fulll'Kt pos:'Iihlf' utilization of the pre~ent 
pt·(xiu(·tlvn ('Ul'a('it~, of indlll.;tri{·)oI., to avoid undu{' 
J'j·)oI.trid.ion of productim) (f'XCf'pt aR may he temporarily 
fI'(luirl'd). to inl'rrftHf' till' (~OllKumption of indw'It,rial 
IHltl a.griculturlll prOdlH't.-; h.Y incfI'aHing: })lIr('haHing 
"OWN, to 'r('dlH'f' and rPii{'vt' UllpmploYInf'nt, t.o improw 
... fundarns of lahor, nnd ntJH'rwiHl' to rehahilit.at1~ industfT 
!lnt! t.!) ('oIlK('r\"(' tll-Ltllrl1l rt'l'(ourc{':o;." . 

()f illtl'rt~:-;t to you mill' hI' tflat pllrt of til(' fnregoill~ 
which rt'fi'rH to fOfPign ('OmnWf('p Rnd in this ('tmn('xion 
J 1 hink it will htl appmpri:ttc to quott· from n re('f'nt 
~.H.A. Matenlf'nt announeing the el-ltahlishment of an 
import dl\'i~i()n. "Under till' provisiollt' of th(' National 
H~'('O\'~'r)' ,.\/'t, iWy lahar or tradf' organiza.tion which 
ha" t'ompli('tl with dJe t·erms of tht, .ad may complain 
to tite Pn'l'\i(knt tllut artir:-ips arl' bt'lUIo{ imported to tIlP 
,1pt rinwnt (If the {'ompf'titivp- position of similar domel"ti(' 
artidf',... TIl(' Prl'sident if; ernpow('rf'd t.o ha\,(' an 
illlJlIl'diatl' inw·stigation mucii', and may, aftN sUt·h 
il\\·t'...:li~Hti(!ll. n'quin' th" payment of 'fcps or may 
r(·~t.ri<'t t hl' importal ion of ~uch nrticif'R. A .. " a J!t'n~rfl.l 
lHuttPI\ it WIl.;.I ann01m('f'd. the- indu:-ltry makinl! the 
('nmplui!ll will !if' {'xppdf't1 to Ulake a prima facie caSI' 
lu·forf>. tht'ir r('qlH'Hl will }l(' forwarded to the President 
and Tt'qm's1t' for «'lief rna.\' Iw madt' only after a code 
hus lwt'u apPJ'{)wd." T nwrely quotf' the foregoing 
hcctluse I {'011f'ider it t(l hI' Rignifi('ant. and it is Romething 
that lIlt:, hl't'll gellt>mlly o\'erloohd. 

Thf'f{' i.e; naturally weat ll\t('r(~Ht. in tht> Htlc('eSfo! of thl' 
Ameri('s 11 r('('overy progrt'!-\s, including ajlricuJtural and 
Imhlie worb programmeR, together with t.he N.R.A. 
To properly apprltisf' the ,situation is not easy. Then' 
.tn' thoRe who say that thl' undertaking hus fail",d, hut 
that is in my ('Mimation tlH' supf>rficial reaction, It 
i:-; tru(' that. th(' llrogrnmmt> haR fallen short. of what 
Wll.:-; promig{'({ in the heJ?;inning. hut too much should 
not bt> ('xpcett'.d too quickly. We have been pa&Sing 
through tht· tir.-.t phase of Ollr f>fiort, i.e" mobilizing 
puhh!' opinion llndf>r thf' Bhw Engle, and we are now 
in tlu~ st'cond phase in which we are flndeavouring to 
I'<,t up industrial ('odes, the magnitude of the t.ask being 
such as to almost st.agller the imagination. The t.hird 
and tl1(' most importa.nt phase of the N.R,A., i.e" 
('nfortE'mf'nt and eC'onomic planning, is yet t.o ('orne. 

It i8 a fart that mort· filPn art' working owing to the 
t,ffort$ of the N.R.A. and if the entire undertaking 
accomplishes not.hing mol'{' than the abolition of child 
111 hour and the jmpnn""ement of labour conditions we 
muy feel that our t>ffort,s haVI' not been unsucceMul. ' 

SOCIETY OF CHEMICAL INDUSTRY 
omOAL NOTICES 

The Annual Chemieal Dinner will be held this ,.'at 
on Tuesday. November 28. in tbe Hotel Great Central 
I\Iarvlebon~ Road, London, N.W,}, when Lord LC\'i-'r~ 
hultiIe will act as Chairman. The tickets are 128. lid. 
and cover the cost of the dance which follow!'! th.· 
dinner. Particulars a.nd application forms will Iw 
eirC'ula.ted shortly to all members. In the IDeantinw 
the dates ~hould be reserved, 

MEMBERS ELECTED 
Ad('()('k, CcciI Milton, Grenehurst Park, Capel, SUIT":. 

Chpmj"i. 
Rage, William Reginnld, c/o }ip"srs. Cranfield Bro,., 

Ltd., ])O{·k Roller MiJls, Ipswich, Suffolk. Cer"lll 
('hemi"t. 

Barratt, S.vdney, )iesf:;ts. Albright &" Wilson, Ltd., Old. 
hll1'Y, Birmingham, Research chemi!it. 

J11lJ'J'llW', Leslje ,J., "'V.urerley.n 252, Pflrth Rond. 
J !ford, E!>Sf:'x. Research chemist. 

Cartel', ])1'. .10hn Stnnley, 26, St. .John's Roaf!, 
Goll1N>; Grmm, N.W.n. Inspector of alkali, {'tc, 
works. 

COOP?!'. Jupk Herhert, Frank Cooper, Ltd., VictoTi:. 
Wm'ks, Oxford. .-1nalyticaJ ('hemist. 

Uorreiu, Charlf's Albert, 14, Broad Street, Georgetw .... u, 
Dem£'1'ura, British Guiana. \Vine mannfaeturer Jwd 
farnwr. 

C.nn'll, William, College of Technology, Manchester 1. 
Lf,durer. 

Coward, John Nelson, I,akeland House, Conj",ton, I'I!Il' 
(,:lshire. S,·holar. 

Elmore, A. Stanlev, "Threefields." Bo.:nnfJol', Hf'rb< 
Engineer ' 

]1'arrant, ,J;lme<; Clifford, IJ, Southampton Rv\\. 
London, W. Engineer. 

Gardner, Uoy, 4], DOowlilig Stn'et, ])ullpdw, New ZP11' 

land. Analytical and consulting chemist, 
Gr;:O(,1I, G. Colm.w, Thomson Bros (Birkenhead), lit£] .. 

NHW Chester Road, Birkenhead. Glue and gelatin,; 
mMlllfacturers. 

Heim, Siegfried, Tower Hou.'!e, Trinity Rqllal'l', E,C.:~ 
Chemical merehant. 

Hirst, Fred, Research Station, Campden, Glos. Dire('­
tOor. l'eseareh station. 

Huml)('tstone, Harry William, c/o Shell-Mex & B.P .. 
lAtI., Junow - on - TYlli'. Dur}Jam. In.~tanatioJj 
manager. 

,Jol'gensen, Holger, })nnsk Grerings-Industri, Ltd., 12, 
SnaregadfO, Copenhagen, Denmark. Chemical ~:mgl' 
UPf'T. 

Keys, O. Hilton, 35, Mersey Street, Island Bay, 'Wei­
lington, 8.2. Analytical chemist. 

Lee, Cla.rence 0., c/o Freeport Sulphur Co., 122. 
E.4¥nd Street, New York, N.Y., U.S.A. Minin,!! 
eugineer. 

Lee, Herman, 81, Whitchurch Gardens, Edgwarf'. 
Middlesex. Analytical chemist. 

IRwin, .J. Upton, 46, Alicia A.-enue, Kenton, Mjddlt'· 
Bex, Analvtical ('hemirl. 

M.asou, Get-il (restoratioN), 145, Rcse Streett Bed.e]l' 
ham, Christchurch, New Zealand. Chemi .. t. 

McDowen, Richard Henry, c/o MeS$'S, H. P. Bulmer J: 
Co., Ltd., qidel' Makers, Hef{>ford. Work!, chemi~" 

Potter, Col. C. X" Little Lever, near Bolton. Cbemic.u! 
manufacturer. 

.Rawstl'on, Frank C., M, Astley Rond, Handsworlb, 
Birmingham. Chemist. 
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hdnhai, Alfred, 3, l~iffel nault, Willc"d(_'ll lin'en
J 

". W .2. C.oIloid ehemist. 
,,;;.,tl'!'. Minard King, 42, Rue Royal ... , Ihn"'''l'l:-" Bd~ 

:Mining engine-N°, 
-:;,H'I'. William Kersh:lw, Hartington Hall, Ltd., 

'loln.,.~, ~outh De\·on. Managiug dirf'{·Ult. 
_;,,']H't'L \Yilfrid J){'\'om~hin', 1;',2, Prin('"" Hoad. Lin'r-

"1::~::~1~;1' ~i~:)~~~~ Alan, (lO!l, South Fourth l'\tnw1.. 
Ch,llupaign, lilinois, IT.:-:.A. ~('hohll·. 

i 1'''J)l;l~. Brynmor, Agricultural Vepnrtll!t>l1t. .·\rU1~tnlllg 
{'<l1l('1!t', Nl'w('a~t.le-on-']\·n(>. .\lwlytit'1I1 dJ('Uli .. t. 

I ilJ'LlblllL R. H .. M(>""I'''. ,J. H. Hlltcbi'ol1. Ltd., p,O, 
Bo"" 2:!)J.O, Caleutta. !mli:\. )1t'rdHlIlt lind (·ht'lni~t. 

\ all Di!len, Procfstatiou ,Vt, ... t-,layn, UUiU'llZ01'/!: .. Iayn. 
(')wlH;eul ~>Ilgilw('r. 

rlib/ha, A. M. BfllTig;1 (rcs!of"(.di(Jft), Lal.HJl'tltorio d(' 
(JllIllll('a, Ap'll'tndo 1005, Bogota, ('olomhHl, ~()uth 
\I>l,'1'i('a. 

\\ :l1t!l'wOl"th, Douglas H., \riud;;Ol' Lodg(', ~I{)n' ... hy, 
\\"IIIH,I,:1'"£'n. Chemical (·nginpPl". 

\\lllk. LaWrell('(l Auhn'y, l'~.\"n,.fOl·d, Hawks Hdl, 
Fctduwt, Leiltherhof'tHl. Con"ultil1{!; ('nguH'('J". 

A.soc::i.te Memben 
/)1".11,., .J. Y., ".\lixon," \Yood"t(wk Hoad, fil11"1I\h,\', 

YorJ."hin', CJJCJIlist. ~ 
Ilmn'll, WJ]liam .Jamp:', H., Briti"h 'Ytw'tahh' Parl'iI-

1')('111 Mill", Ltd., NOl'thflf'd, Kf'nt. A1I<lh·tij·;I! 
,·h('m!"t. . 

\!llllda,\', ('harle,,, \Yaitl'l', "!-4herlll"Ook,"' Ea .... t Hllnton, 
(')"OllWl". ~tudl'nL 

\\".dl."I·, Edward ::\'eil, Hot'k HOl1~e, 9~, ~t. Paul'., Road, 
"';llI"tln\·j.·k, Staff". Chenti~t. 

LONDON SECTION 
. \ hl.r~(' ~lUmber of' memher!' attf'niled tht> fh,,,t nwf'ting 

"j trH' :-C!'HlOn of the London &>ction h('ld at, Burlington 
1i<lll-.:e on October !', with Dr. J. ,1. Fox Pf(,Kidin~. Th(' 
tl!·~·t purt of the mentin{! waR devotpd to a papPf hy 
.\. B: 1'. Page and 0, F. Lubutti on " Thp, Application of 
Funllgunt~ to Ships and WaTf'hollses." Thil'; paper 
IpPp<lTE'"d ill t,he TransaetionR of the .JOURXAL, O\'toher 6, 
HI:33. Dr. Page remarked on many points of iuten'st 
II! tlH' paper, and It numhct of slides was used to Khow 

:'lr:(~ r:~~lt:ork was carried out and the :-:ignificanee of 

A paper on ., Tung Oil; Chemical Studies and 
"pt'cifi0atiollR" was then read hy Dr, L. 'A. Jordan, 
IIld an interesting disC'u8Rion followed. The paper will 
r,,' published suosequentJy in the Tran.sactions. 

CHEMICAL ,ENGINEERING GROUP 
There was a large attendance at the first mooting 

,,I the session of the Chemical ~ngineering Group at 
ihl.l·Iington House on Thursday, Oct.ober 12, when 
\1r. George Cadbury gave an interesting lecture, iIlu.."l­
; 'doted by lantern slides and a film, on '" The Canning 
, t Fruits and Vegetablerl." Mr. W. A, S, Calder, c·hair-
1: an of the Group, pre~ded. 

Mr. Cadbury gave a general survey of the canning 
liulustry and drew attention to the out-standing economic, 
'·llemic.al, and engineering problems with which it W&B 

[,tced. Whereas the output of cans of fruit and veget­
, ,')les in 1927 in this country WM estimated at 7,840,000, 
. fie figure for 1932 was .50,000,000. In the same period 

th(' imports of {"tlllU(><i fruJt~" and \'e~wtHhlt,~ Im.d in('rea.I'of'ti 
in \"olunw by H)':~, hut tht· YI\hw ha:-. dlX'N'I\~ hy 
10'\1' It wa~ intl'rt>Htin~ to noh' a ('onsl1mpliun in thi!t 
{'ountr .... of 2id. PI'f hNl.d per w('t'k, us «ollll~Ht'(1 with 
'd. in the- l'nit('(i ::;tat{·:>;. At tlll' SIUnt' time, owing ttl 
o\"l'r-stimuluti()Jl null ('(msl't)ul'nti." (lY('r~prod.ndioll, 
l'ouph'd with tiw pb'nollwnal full in pl'i{'('~ of importt·d 
("linnI'd ~ood~ both frum the Uominions and from otht>f 
rountrivs in spitt' of tnrifIi<, tiw furtlH't ('fI'HiUIi of 
{'(luuiug" plant and UJIiC'ltiu('l'Y in t IliH country Will< Ull/tk(·l,\· 
<Iud inu.dvilUtbl(> during tIlt' Iwxt two yt'urs. 

The l.Iutomatle cllfi-nmking: mu(,hiIWrv now ill U!<t' 111 
thi:-- country WMl lilrgl'ly imporh'd' from An1l'ri('~. 
although British firml' lmd lIIn<tp ('on~idl'rlthll' imp1'O\'I'­
JUt'nt~ in it. .\t t Jill stWH' tillll' it Wit"! n'l'/lgni1.Ni t lw.t. 
althoug-h the nUHlill~ indu:-lI.ry heft' had uuly Iwt'n in 
pxj~t {'nc(' for 7 or K \'('Uf:-l it had lind t lip iwndit nf :.m 
)"('uri-l' ('xI)('ripnrt' in' th" Unit,prl }:tah':-<, (hw of dIP 

(!fcatl':->t prohl<'ms facin!-!: ntTIlIt'1"1< iWfI', how~'\'l'r, wal'l f(I 

know huw far it paid t.o put down ~·llllt{!]at(' pIllnl for 
.,>ueh a :-;llOrt ~eu:-;on, :~ t.o 4 lllontitH, as \\'~, hav(' iu tili", 
country. With thi:-; fador in mind it Will" :--;1I~g('Rt('d 
that t.hp acivanep of cannin).! mu('hinpry TlHIKt m'('t'I'!I~l\rilv 
h{' slow if it wa." elahontte and I'xl';>Il~i\'P in tlli' tir~t 
cast'. It was n:l!arded IHI t·,"t-ll'lltilll 1 hat til(' Ilul!'hillt'~ 
:-;liou/rl hr' ;-;i m pit, t,o IIperak, n(Jt li(lll/1' to jlirnh. (Iwi 
had to II(' put up at 11 low 1irst ('n~t ,';0 Il~ not to involH 
hea\')' oVt'rheads during tnt' g or B dpad 1ll0nl'hli of tlltJ 
Vj~ar. Tn th!' llh!-;('lH'(' of pfodu('tK whidl {'ould he 
Inanufaetur('d during the dt~:~d rlt'aSOIl, diUit'uitips of' an 
l~cono1)ti(" 1U~tUrt' would ('ontinu{' to he pn("ountl~J't·d, 
and il wa" hinwd thal' AOUW form of rationllli;.mtum of 
the inuustry would he neCf>HSary . 

)11". ('atllllu',v "pokp of Ih(' IWl'd for <l'·{·UJ.lll' ·wil'llliti(' 
control from HIE' rinlf' Hf th~' pJullting of '<"'1'11 to fhe 
finished produet, and dw ~ational :\:lurk "otnlFlit.t(·I' 
wa" working wit,h thifo! ~'nd in vj(,w. For that n'a"on 
it war; regarded ilH f':-I,"f~ntia! that growing . .,ho11ill ill' nn 
t.he larg:c seale and that th ... 1'iITUtll·hold('J wlJ1l1d 111:1.\'(-' 
little or no place in t.llt' (,Il,nning lnduf.:,try lw{'au:-II' of 
the diffi(';ult.y of applyinl!; IIci.(·ntiti(' control io hi? oJli'ra.­
tjon.~, 

All tin u~t~d was lacquered with a double l'oa.tin~ of 
a Hpecia.l lacquer wlJi('h, it waH Riated in thl' difoleu.'-!I"ion, 
runsist(;'d of pur(' ft}!)siJ gum", refined oils,.and diJIH'ntll, 
the df'l!ff't· of ~uer'PHS depf'nding UpOll the l'>kill with 
whieh thf' mixture was made. In thf' ca,,;e of ypgetahlcil 
a sp('(~ial imlphur-rbiisting ilH'quer containing zin(' WitS 

used, which did not. dis{'ohHlr with the prcspnCt· u1' 
!:!.ulphuf ('om pounds, 'fhe la('qucrinj.! was f(, prpvent the 
reaction between fruit adds Imd th(' metal) and the 
valuahle work done at Carnpden in this and other 
directions was fuily acknowledged, 

One of the prohlems that had faced mmnNi' had heen 
that of providing a· ('ontinuoUJ.,-preR~UTf': cr)ohr fOf 
vegetahles. Machines had bf'cn de\'ised in both this 
country and America that by means of tranRfer valves 
T(.,'C€j~Ted the trealed cans, traD.8ferred them to the interior 
of the machine, cooked and delivered them oVer another 
transfer valve mto the pres8ure cooler and thence 
by a further transfer valve to the open air. The~ 
machines were very ingeniou.a, but it waH considered very 
doubtful how far they were a paying propo!iition owing to 
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till' n~r)' :-Ihort time during which they (jQuid b(~ utilized. 
A lIpW tyJW, of prCARUff' COOkP.f and cooler had been 
d .. n~J()p(\{l which Waf-! vf'rtieal and was said to he much 
laYouTI'd a~ it occupied. littl{> spac(', comlUmf~d less 
!-tf'am, u8Nl il'HS lahour, and (msured exact unifonnitv in 
l'ro('(';-IHin~ and (:(lolio~. The machine was fed b)' Ii 

!"otan' valve tiD Hat thf' eftnH entered and left the 
!'()Ok;'f and coolf'f t.hrough At.carn4ight valvf'fI. The 
can" W('f(' parried upright throup:h the machine flO that 
llO t-Ihltkinp' of the prodtlCt oecurred and aH a result of 
tilE' ('ontinuou~ mov(~mtmt it wu~ pORf'lihlf' to UHP a Ahnrt(,T 
l~'ril)d for proe('8~ing, tllUi'l improving colour whilst at 
t \1(' :-lump tinw j,ffpcting Twrf{'(·t fit Nility. 

Another Hource of difficulty with <:u.uned \'eget.ables 
wa~ what, wa~ known a~ .. flll.t Hours." Thi~ aro~e from 
N type of thermophilic. hll,CLt'ria whi('h had the curious 
property of ht·ing adivo onry at. t.empcraturps round 
ahuut 1&1" )', Th(' nrigin uf tb.f gNnJ wal-! diffi('ult 1.0 

tnH'f", but, it was gem'rally found in sugars whieh had 
{'Otn(' fron} an infN,ted i'\ugar fuptory. It Will-> difficult 
to r(~m()Vl' from thl) l'ilmt, UH Rtf'aming, unless cx~rem('ly 
('tYPt~tlV!~, WIL~ ~enpm1\y of very littlt' Ui'\t', th(, only 
method of d('lllin~ with it lWlug an abundance of waHhing 
witll cold wah'r. ]t, Waf' only when the ('an wa~ openpd 
dUl.t, thp dIect of thii'\ hacteria wus s('f'n, in that the 
('ontent·H had lw('ome IIluHhy and ~our, 

Th,' importan('.(' of maintainin~ intact tbe film of 
laequer was ('mpha~ir.('d and for that rt~ason the system 
of kt.ampin~ lids hy imprpss.ing r:ode marks upon them 
had heen gi V('n up fLH it had heen found that the lacquer 
inevitahly cracked at tbe ed!!ef\ of these {'ode marks 
Hnd gavt· ri).l(' to points whp.rp corrosion took place 
Ill!()win~ air to cnt,{,f and deteriorat.(· the cont.f'nts of tIl(> 
('an, 

A larg(' numhef of memhers and visitort'l took part 
in thl:' dismls1'Iion. Dr, W. Cullen emphasized that thf' 
rl{'\'(>.lopuH'nt in tht· cauniup: iuduRtry had not been duf' 
to thl' iuitillt,iw of tht, fllrmerl'l hut t,o the tinplate manu­
fa-ctur{'f:.I. Hf' lIl{hd for detltih~ of the lacquer used 
(ginn ahow) and Sll~~!J'Rt,ed thahanall-holdingsmight bf' 
de\'l;>iuped in ('(mjl11l<:tion with the Gannin~ industry, 
u point whidl subst'qul'nt sllt'uhrs ltnd Mr, Cadhury did 
not ,<;uh.'wriht' to. SOffit' Tt:ferenccs to the purchase of 
tinnpd goodl'l which did not eonform to the deseription 
on the labl'ls led to Teplil>,<'; by representatives of British 
l'UUllef8, Ltd" t,hllt the ('flort,s at gtllndardization llOW 

heing marl£' by th(> NatiollaJ Mark Committee were gradu­
nlly f'liminating: the bad work which had been done by 
tht' i1l('fficjcnt CU1}DprS who wert~ the first to operat-e in 

th{, enrly dl1)'1' of tht' industry, It W8.fl. emphasized that 
Brit i~h ennn('r~ Wt're. uow building up It reputation 
UPOll which thl' public eould rely. 

Vr, &. G. Harker r('fl.'Tred to a machine he had seen 
operating: in Germany whi('h made up containers from 
8 81)('{'iul form of papt'I" for such food&tuffs as butter and 
jams, !lnd asked whHher something similar could be 
a.dopted for fruit$ and vegetabJes and 80 overcome 
the troubles encountered wit,h tinplate. This paper, he 
said, withstood heat and acid but not alkali. 

MY'. A. Samson speaking on th(> question of stamping 
lids said there was realJy no danger of aama.ging the 
t>naruel if the work was carried out in an efficient manner. 
He had seen .tamping t"' • d'pt,h oitW(I or th"'" inch .. 

without. damaging the enameL The che;mical protl! l\1,~ 
in the canning industry however were more imporL!llt 
than the engineering ones because the greatest progn·,,!' 
HO far had been made on the engineering side. Witho;n 
the double seamin~ machine, for instance, there tnl~ht 
be no canning industry at alL Many problems remailwd 
to he solved in regard to heat penetration, head space;n 
vacuo, temperature, etc., but these were not $0 difficult 
fl.S thfl chemical problemt; to be dealt with. 
~bjor H. J. W. Bliss inquired as to the need for su.uar 

il.olutions in canning fruits and inquired if, a8 in bottling, 
the process eould be carried out with water only. Ht' 
also 1tKked why iron, perhaps treated with an ami· 
tURt compoRition, could not be ust>d instead of tinplah'. 

:Major L. J. Barley suggested that the possibility of 
quick freezing of fruit might enable it to bt> stored for Ii 

fmfficient period t.o allow of the canning factory opera> 
tinDs hf'ing extended over a much longer period. MI' 
K, J), Brough said it would be possible to keep fruit 
tmhjected t,o quick freezing only for a matter of ten dayt\ 
or a fortnight and the large amount of storage necc?&iry 
would not justify the proceSR. Speaking of the Ur<e of 
lacquer he said thi8 waR mainly for tbe purpose of 
preserving tbe colour of the foodstuffs because the a6d 
reaction between the food and the unlacquered tinplatt' 
gave rise to nascent. hydrogpn which broke down thE' 
colour. 

Mr. Cadbury in the course of his reply to the di,",­
cussion Haid he could not imagine paper containers fOf 

fruit. and vegetables withstanding the punishment they 
would receive in the cooking and subsequent proceSIWK. 
Cellulose had been tried but wa.s not yet successful 
although it, had advantages in the form of lids for display 
purposes only. Other metals than tinplate had been 
tried hut none of them had bef>n really satisfactory. 
As to the usc of wat.er instead of syrup, he pointed out 
that. bottling was only a sterilizing process and that thf' 
fruit has to be cooked before it could be served. If 
water were used in canning, the fruit would sink to the 
bottom and the result would not be at all satisfactory. 

PLASTICS GROUP 
The first meeting of the 1933-----34 session was held at 

BurJiDt,rton House on Octoh<'r 11, with Mr. H. V, Potter 
in the chair, A paper on <. Optical Measurements of 
Stress in Transparent Bodies" was given by Prof. 
E. G. Ooker, F.R.S., Dean of the Faculty of Engint'ering. 
Univt)rsity College, London. In the course of his 
paper Prof. roker a:aid : 

Although engineers working with st.eel and other 
metals use both their elastic and plastic properties. 
yet nearly 8,U their researches on the properties of 
materials under load relate to their elastic condition, 
mainly, no doubt, owing to the fact that practically 
all machines and structures are designed so that the 
members shall never be stressed beyond the ellMtic 
limits of the materials employed. Even so, the 
intricacies of the elastic stress distributions, encountered 
tmder the practical needs of construction, are so formid­
able that there is constant need for experimental resea.roh 
to meet new co~ditions, and generally very difficult 
ones, ar:ising from modem demands. 
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Among the ImlCt.ieal methods employed during thf.> 
,i~t 30 years .phot.o-el8ostic investigation has now taken 
,n assured pl8.C{', for the simple 1'\'o380D that not only 
aD .stresses be seen i~ transparent bodies, but they 
,I n also be measured m plane models of engineering 
. hapf'. It would take too much t,ime to develop the 
"lTious proofs that such models show the same stre~ 
ntt'Dsities as arise in their metal counterpartN. It is, 
11 fact, hardly necessary to do this as the eyidence 
, to he found in various scientific paperR and is also 
lP\"E'Joped very fully in a recent book on .; Photo­
-:iagticit.v " bv Prof. Filon and the lecturer. 

It is therefore mOTe profitable to spend the time in 
·xplaining the salient f('.atures of this experimental 
ndhod. If, for example, a simple tension or com­
)\"\'=,:-lion member is loaded and viewed in a be.am of 
,olarized light, it can be seen, as autochroic lantern 
iidf'S showed, that each load iR associat€"d wit.h a definite 
olour on the projected image, and thus registers the 
nrensity of str€"ss in the member. Thl:'se simple efIectf; 
an he applied at once to a variety of practieal use~, 
j~, for example, to find the squeeze exerted on a shorl-
0mprf'RSion member held between the jaws of a viee­

.... hen a given load is applied at the handle. Again, 
JI'ams with holes and notcheR cut in them and loaded 
n various ways ghow intricate stress distributions, all 
)f which are easily measured with great accuracy, 
dthough they defy all the efforts of mathematical 
lnalysis. 

The simplicity of photo-elastic experiment in all such 
·a...:eR arises from the fact that it is now possible to 
neasure the stress in a plane model at any and every 
·oint by purely experimental observations which merely 
llvolvc the reading of linear or circular scales on the 
;arious instruments devised especially for these observ­
nions, as described in t,he lecture. This kind of 
·xperimental research has an extremely wide range of 
.pplications, as was shown by the elastic stresses 
Ibserved in cog-wheels, thick cylindern, and built-up 
ailway wheels when under load. In the extensive field 
If machine-tool operation photo-elaRtic experiment has 
bo revealed some interesting features of the behaviour 
f cutting tools, described here by reference to turning, 
olaning, and milling operations on transparent materials 
;1Iich become plastic under the action of the tool and 
how these stresses by brilliant colours on the work and 
1<;0 on the shavings removed. 
Some further explorations in the plastic field were 

! '>0 described by reference to over-strel!l8ed notched 
Jernbers and eye bolts. The lecture concluded with a 
fief description of the present position of research 
·ork on the stresses in transparent plastic materials 
oder load. A large number of very interesting slides 
a!5 used by Prof. Coker to illustrate his remarks, and 
,embers had the opportunity after the lecture of 
xamining many of the transparent models used by the 
'ciurer in his investigations. 

MOCHEMICAL SOCIETY 
Tbe 157th meeting of the Biocbemical Society was 

old on Saturday, October 14, in the Chemical Lecture 
'heatre, University College, Nottingham, by kind per­
ussion of the Principal, following a visit paid by the 

St)("icty to t,h(> work~ and tel"lMf('h lllhoratorit's or MCS$Nt. 
Boot ... Lt.d., N ot.tingham. 

The following papors WNe read: 
.. The Det.('rmination of MinutR Trul".CtI of Bil'lmuth 

in Animal Tis..<lu~," hy (L F. Hall and A. D. Powe-ll • 
A number of thE'. availilble colour ",actions for thE' 
detection of minute tml'f."I:I of hismuth aft' diJl,(~uBSe(l 
and critieiscd. The- iodobi.smuthou.s acid tlI('thod. involv­
ing {'xt.raetion into l,t.hyl aCt>t.at.., in whkh sol\"t~t. t.he 
(l"()mp.it"x iodide yleld" a dlllNl.(,t,{'ri~ti{~ l't'd {'oiQur, is 
d{~;«'nbed, and t he conditions nt'{'(!f/.... ... I\ry for (·!l.t.illlut,ion of 
amounts of t,hl' ordf'r of f) TnlCfogrlHllH RTf' ~iven. with 
particular ref<>rem'c to trM.tment of unimal tis.'1tlt's. The 
t·est recommended is UR followl-I : 

A suitable amount. of t.h(' or~ani(' llUlttm is tmhmjtt~d 
to Wf'.t oxidation, u~in.l! sulphuri(, llnd nitric acids. 1'hf' 
acidity of t.he rCflidm' is n.djuflu,a, all aliquot. containing 
from 5 to 10 mi('rog-rarus of Hi is diluted to I) G.t., nud It 
controlled amount of potas~ium iodide is Ilti41{'d (()'l 1(. 

to 0·2. g.). If oxidi:-ling Hubst,anee.s (P, .. q., ft'rnc iron) 
are present, hypophosphorow.. I).('id is fir!'t Ildded to 
prevent, development of frf'{~ jodwp. Ttl(, .'101utioll lH 
shaken with 2 c.c. of ethyl acetate and thP red colour 
mat.ched against control test,s in It suituhl(' ('om para-tor. 

" The Chemot,hera.py of Derivatives of Harmine and 
Harmaline, Part 2," by C. E. Coulthard. Memhe~ of a 
homologous Heries of O-alkyl derivatives of harrool, 
prepared as described by Coulthard, Le\'ene, and Pyman 
(Biochem. J., 1933, 71,727-739) bave heen tooted ;" 
vitro for amt:ebicidal efficienry again,,!' .Entamoeba 
histolytica in comparison with emetine by thf' method 
of Laidlaw, Dobell, and Bishop (Parasitology, HI28, 20, 
207). The peak of activity was found at ()Mn-nonyl 
harmo!. It haR been confirmed that tlw amcebicida.l 
value of emetine variE's with the condition!>! of the experi­
ment, and it has con8('quently been ne{',E'ssary to carry 
out the comparison of the relative activities of emetine 
and O-n~nonyl harrool under a variety of conditions. 

"The Metabolic Product, of Byssoohl4mys fuZva 
Olliver and Smith," hy G. Smith. Byssochlam,ij8 fulm 
Olliver and Smith (J. Hot., 1933, 171, 196), a fung .. 
causing spoilage of proeeKsed fruits, has bf'..en grown on 
Czapek-Dox solution, containing glucose as tIle sole 
source of carbon, and its metalJoiic products examined. 
At 24° the sugar is completely consumed in 56 dayR. 
The main product is mannitol, t.he amount being approxi­
mately 30% of the original glucoHe. Addition of mineral 
acid to the metabolism solution gives a precipitate, the­
chief constituent of which is a new mould product 
"byssochlamic acid/' C~2006' colourless prisms, 
m.p. 163'" [11]0461 in CHel3 solution = +127°. The 
substance titrates as a tetrabasic acid, with addition of 
two molecules of H,O, giving salts CIBH •• O.R.. The 
free acid C,.H!'!O. has not been obtained. .At tempera­
tures above 24 growth is more rapid but the yield of 
bYBBOOhlaJ!lic acid is I ... and is practically nil at 37". 
The sodium salt of the new acid is toxic to mice. IIl­
jection of 25 mg. was fatal in 24 hoW'S, whilst tbe l .... t 
dose llIled, 6· 25 mg., killed all the animals tested in 1 ... 
than 6 day •. 

"The Metabolic Products of Penicillium OhMlesii 
G. Smith," by P. W. Clutterbuck, H. Raistriek, 
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;, ;o;!Ui! I" llnd l1. SlU.f'f'Y. !rhl~ met,aholic produ('ts of a 
I'W ."I,,'('i/'~, J). ('!IfIlI,('.~II: U. i4midl (TraH.-;. }fycolog. Sm'., 
~I.'\.'l. 18. !J(l) wlll'[I ~rnwn Ilt ~4' on ('zap(,k-Dox or on 
:,HdJll Tbom Hlf'dIUIrI, in wblc:h t he only carhohydrat(, 
r4'fwnl i>l lliu(,Okl', ha\'f' heen illv(',.;tigated. Th" produds 
o/all'd ('Oti."tMt, of IWH new l'(11Yhaecharide,,,, and .<jix 
Jth!'J'to lHHit'xrriiwd opti('a.JI,v ar-tin organir a.ejd,"I. 
hf' pn\Y!'IH.('cilaridl's Ilrl~ a polYl!ala(·to~(' [et.]Si90 ~·~4c 
lid Il PI)l)'IllHIlIIOfl(' !xbno .j. GI' which no hydrul.\'f\i~ 
VI' :v, till' sok hydrolytic produ('tl4. ff'Hlmctin,ly 
/.!ltlado;.«· Ilnd d-manno'lf:. Tht' six lH'id,'l }Irf' 11/01 
,now..,: (II) (',')HwO". m.p. la:c. j(XJ541;1 (fre(' arid in 
at!'!') -1- 1'14 , ~Il "alt -t 7\ ';/-, II1t1nol)/u~i(', I!i\'e~ on 
.'(lr()!v!'\i~ 1 Jl\ul('I'ulp hut,Yl'oifu'tOlU', I moif;('ul" ucptoin 
1(1 I" !Ilo/I'I'uk COt,: (/~) CllH 1:P7' r~l.p. 12'::io, [tXJI).t61 

I"1!C iwid ill water) ;. f.}(J , dj..,odiufiJ J;lJ.]t -1- f)f", diiJa.Bic : 
) ('1fl~-{lO(\' m.p. 17{i, j(XII)'16J (frye aeid in wah'r) 
lti(f, diKodium Halt -- U7", dih1L~II:, ~iw:; on hydro­

KiJol 1 rnoipcujp ilut vro/ad,olw, I molecule ae('tolo and 
fll(!i(>('q}!,;l (,°2 : (d) f']OHIZ06' m.p. l.SI-, r~15461 (fnw 
'id in watN) - HiO(', dj...,odium :;alt -- 150-, dibasic: 
) atl H('ld (! <'t3H16Ur.), 111.1'. 17 r, Lalb461 (fn~l' acid in 
('olio)) ;1:) (rHpi(Uy fullil\~), di~ndium 1";~lt j 46~ ... 
ha~ie: en Illl IH'id U <'fjH1nOa), m.p. 171". fCl/5461 (fre(', 
·id III ,Jknhol) , .:!K, l'ot)iu1H )'jlth ./ N;)', nwnolm,sle. 
lu' ~l)diulll t-\Jtlt~ q(' t Iw !teilI:-, (f') <lull (f) art' diifpf('ntiated 
.. !!lvinl-( with AI!>i03 ill tlH' ('old a f-;ilh~r mirror and 
ht'aY.\' pr('cipitatp wit.h H~('!2' dIP l1(·id (e) i", chara,,'­
riM,r/ 11,\' t~H' int('w,it_\" of the Fd'13. colour anJ by <I. 

,Jour J'f'H!,ti()n wjth urauium 1\('f'tllli'. tit!' ,H'id (b) by 
,('h;1fHdl'l'i~tj(' I..'l1 ,..,alt. (bJu p lWf.'IUl'H), dll' arid (rl) hy u 
'l\\-Y hrnwil jlrtTipitate with FpCI:; and lill immediat,e 
'I.IV), l)1'('{·i"ilaf.t' with ll1'utral !cad ;l{'etRtt' and t.hl' acid 
) by' ,I ('hlU'I:H'I('ristie ('u ,"aJt (gn'i'11 uudules). The acids 
::'0 ~hnw (,tlrl"jd('mldl' ditren'll('('s in soluhilit,- in t-.o}w'nt.s, 

. 'flIP (\)lour and \'itamm-A Adi\'ity ~f Buttl'f us 
iYeekd hy 11H' Bn'l,d of t he Cow." hv 8, K. Kon and 

U, BOl;th. 1'11.> VitluBin-A <letiyit.iel:' of ,shurthorn 
til Guerwwr huHt'r . .., hn\'e ht'en compared in hiololli{'itl 
Hi ('ol(lrim;'tril' tt't-;t~. 1'11(' hnttt'r;4 W"t'J'(' product'd lly 
IWt' k .. pt at 1 he }Sat-iona.! lu",itute fur R('~{,fLreh ill 

airpng lIudl'l' idt'Htieai ('()nditinn~ of ft't>ding and 
mwgtlI)('llI awl w('rt' l'oUed!'d in :May and early .June 
'it'll all t lw ('()W1'1 wert' I)ut llt pll."turt', tbt, a,niJlla,J~ being 
'pt in tll(' SaIll{' fi('ld <Iud f('('('i\-ing tht' ~<lnH' mixture 
\'OlH'l'utnttt':-.. 

Thull),!h till' fi."~(1in1! uf tlip eow.'" wa:-. ideutical t.llr diffE'r­
!t't' JU coloration t)f t.ht' huttl'r~ wat-\, a:-; l'x}lPcted, most 
.ttl'kl'tl. and whell lw>nt-\urcd in t]Jp .Loyihonrl Tinto­
t'kr t,ll(' OUl'rui'\(~Y uuttt>r WIt-" fuund to lW tluec times 
hi~hly ('o\oufPti as the Rhorthorn, On the other 

It\d th(' lmttt're: wen' found to ()t' idt:'nti('al in Vitamin-A 
ti,,-ity wlu'u a~uW-t1 M two len'!s on g-roup..-: of 12 rats 

! ])1': COWal'd'N tl:dmiqu{" Both were found to ('ontain 
tlwr mOT!' than flU Internationa.l unitl:i of Vitamin-A 
'r g. \Yhill' our t'xperilUt'nt.s were in progres~ a recent 
~PN by tht' Amerlcltu workers Wilbur, Hilton, and 
a.ugt' (J_ Dairy Sci. 1933, 16, 153) came to our not.ice, 
e.<I,f' workers found no differcnl~ in t.he Vitamin~A 
,utent. of Guernsey and Avrshire butters. Our findings 

thl>' {'aBe of Gu(.rm,ey a'nd Shorthorn butters are in 
·mple.t.e agreement with their obser,\'Utions. 
When the ShC]. te,. was applied to the non-sAponiff' 

able 1't~~idue from the two butters it was found that th(, 
(iuetnRl.'Y buttt'r gave actually lower values than the 
Shorthorn. notwit.h~tandin!! the fact. that carat-eUt' 
giveH a hIul' colour with SbCla and that the contribution 
trom this source would be in the ('ase of the Guerntit~y 
butter thrx'e timef< as great as from the Shorthorn butt.er. 

The following Lovibond va]u('s 'Were found; 
GlH>rn~ey buttf'T: 53 yellow units and 52 blue unit~ 

1Jt'f g. 
Shorthorn hutt,er: !~ yellow unitt> and 70 hlue unit~ 

l'l:'rg. 
Thesp results .'mggest a definit,(· difference in the aLility 

to conyert yellow ('arotell(' to t'olourl('s~ \' itamin~A in 
t IH'!'i1' two breedc; of cattl~. 

From a practiea/ point. of dew the following conciu.siun 
m.ight he n'acbt'd; ml1ndy, tJlut the Yf>l1ow t::olour oj 
hut.tl:'r~fat is a good guide to the Vitamlu-A aetiyity of 
a hut,ter made soldy from thr milk of anyone hre(>'IL 
but, is valueless when butt€r~ of different hreeds of cattle 
art..' compared ur where the butter hlul hcen artiticiaHr 
colourl."d or bad hepn blended. . 

" Colorinwtri(, "MethodH for the Estimation of (Hucus­
amine and Aretyl-S-glucosamine," by I •. A. Elson anJ 
W T . .1, Morgan, .A rolorimetrir' methud for tht, 
('stim<ttion of glu('()l'lunill(, and eh()ndrosamin~ whid! 
(icp('nd~ OJ1 the colour that, de\"elopR when pyrrolf's IUt' 

('ond('nsed with p-dimetllylaminobellzaldehyde ha::l hp('ll 
:"\tudied. flit' cOllvero':>ion of glu('ofl.amine (U·7[,-3 lUg.) 
iut(1 tIH' pyrro!c derivative (Il (1..' - mpthy! -W-aepty!-oc­
glll('opyrroJf' (d, Pauly and Ludwig, IH22, Z, phpi(l). 
l'IH'Ul., 121, 176) is a.ceompli~ht'"d hy heating tht> g:lu('o:"\­
amiIH' solution at lUO" for 15 minutes with an alku­
line :-Iolut.ion of <l('civlu('('tolle, Alcohol and 1 c,c. of 
,tIl alcoholic ~o/utiun" (Jf JHlimethyhl.lllinubenzaldehvdl' 
(l·(J{;u) ('untaining 50~o hydrochlorjc Hf'id are .added to 
make up to a volume of 10 ('.('. Th{' int('nf<p reu cololll' 
whirh d(>velopR reache~ its maximum intensity ai'tel' 
J5 minutes and :-;hows no fading oye}' a period of severa! 
houTs. 'I'he colorimetric comparison is reliable only 
wlH'n the int.ensitlt's of the tints of the unknown Rolut,ion 
lHHl the st,tl.ndard solut,ion differ hy not more than 25° ()' 
Equal amounts of glu('osa.mine and chondrosamine gin· 
rist' to colours identical in tint and intensity. The 
accura.cy of the estimation.':! is not affected b-r the 
presence of other .'1ugarR or amino-acid8_ . 

H H HO eH-C·CO·eH, 
I I I Ii II 

(I) HO·H,C·C -- l' -- c·_ C (,·CH • 
I I I ',,/ 

OH OH H Xl! 

The Goiorimetric detennination of acetyl-N-glucosamine 
described by Zuckerkandl and Messiner-Klebermas:-: 
{Hiochem, Z., 1~31} 236, 21) has heen found to giVE' 
lUlsatiFlfactory results, If, however, their reagents and 
t.echnique are modified, reproducible figures can be 
obtain{.'d. The- aeetyl-S-gluc088.mine (0- 75---2·0 mg., 
in a '-olume of 1 ('.c. is treated with 1 c.c. of alcohollc 
O'lN KOH for 2 minut~s at 100°, p-Dimethylamino­
benzaldehyde (1%) in glooial acetic acid containing 5°1<) 
of e.oneentrated Hel is added and the volume made. ~p 
t-o 10 r.c. with gl&eial acetic tU:.i:d. An intense reddish­
purple colour develops and reaches its maximum intensity 
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,U -!{ ~ minut.es: the eolonr i1< stable for at lea-"lt 30 minut.(>l:'. 
Tht' method can ~ u~<,d for the dt'termination of 
\('('h·j-}{-chondrosamine. E"id('n{'e has het'D obtainoo 

1 hat' aCf'tyl-N-glucosamine, 011 warming with aleohohc 
KOH, reacts in the enolic form (II) which pasR.(,s over 
\-I'ith Jo~'! of water int.o /) gluPo-oxllzoJe (III) and not, a:; 
~ugg('$ted hy Zuckerkandl and Mes."iner-Klf'berma&"" 
mto a gluco-pyrrole (IV). Authentic Rp(>cimeM of 
:! : J. di-substituted oxazoles when trE'.at.ffi with p­
dmH~thylaminobenzaldehyde glye rise to colou~ closeh­
rt,,;t'mbling tho~e l'TO,lu('ed by glucosamine dt'rivativcR.· 

H·C·OH H'C-,---O eH ,·,·=CIl 

('.~ ~ ('(OHWH3 

I 
('H,OH 

I 
CH·OH 
I 

CH{)}! 

I 
CH,OH 

II 

Ii I I I 
( "" ,.f'C 'CH, ell". /(,0 
I x I XH 
CH'Oll CH'OH 
I I 
ClI·OH CH 'OH 
I I 
eH'OH CH'OH 
I I 
CH,OH (,H,OH 

IU IY 

CORRESPONDENCE 
JUBILEE CELEBRA nONS OF TIlE SOCIETY OF 

DYERS AND COLOURISTS 
SIR,~One of the great features of next year's Jubilee 

(\,lfbrationf! of The Societv of Dvel's and Colourist~ is 
to he the publication of' a volume. dealing with the 
history. progress, and prf>Rf'nt position of eVf>;ry pha..~(' 
of th(' dyeing, dyestuff, and textile printing indufltriefl. 
Thp contributoff( Sf{' of internat,ional repute, and the 
volume win c{'rt81nly prove to he 11 world's landmark in 
thf' hi1it.orv and literaturf' of the tinctorial art.q and 
mdustries.-

It is detf'rmined to make the celebrations next Whit· 
l"untide the great.est event in the dyeing world, and this 
YiJhlme unique in its complete sruvey of our knowledge 
of dyeing, textile printing, and dyestuff manufacture. 

Then' is doubtless much valuable matter which is in 
danger of heing irretrievably lost. and which closely 
affect,:; our knowledge of dyeing and dyestuffs, and 
a].-;o concerning the history of the Societ.y of Dyers 
and Colourists, with its branches in every main centre 
of dyeing industry in Britain, and its membern in all 
parts of the world. 

It will be of great value if these things t~a.n be brought 
to the notic.e of the above Society whether these matters 
he ancient or modern, British or foreign. 

32. Piccadilly. 
Bradford 

Oct. 12, 1938 

I am, Sir, etc., 
GEO. G. HOPKINSON, 

Honorary Secretary, 
The Society of Dyers and Colourists 

TRANSPORT AND FIRE HAZARDS OF UQUEFIED CASES 
SIR, 
A propos of the article in your iBsue of Oct. 6 on 

fire hazard. from the use of liquefied g ..... , though not 
directly connected with this subject it has oe,Jt.md 

to nw that many of thofolt' J'I.·~lKln~ibh' ft)r plaDt-K ul8Jring 
uS(' of liquid rhlorine may not be 8t'qtuiluted witb tht~ 
following m(~thod of trP!llmt'nt for worklU,'n and Othfl~ 
~uffering from inhalatioll of this. g-al'i. 

I hnv(' ul'oed thi~ method St.'vI'fat ye!l,~ agowht~n runu.iD~ 
a bh'lu'h IIq_uor from liquid dllorint' plunt in li Jarg{' 
Hritil:lh paper mill. In tho .. ~e dt&.ys t:ontrol \,&lv\,--"" were 
not· so t'ilicient M nowlulayl', a.nd It'aka~tl lxwurroo 
Q('caJollolla.lly in localitiN\ wh~re v('ntilati{)n wa.x impcrfet.t. 
1 found that. th~ mU!l1 efiediw way of t,rcatin~ tht> 
patients was to Ct1Ul't' thl.'m to inhllI~ thl\lUgh a fact' IlllY:lk 
a mixturt, of air l'ontll.inill~ I~h(lut !il' \J or ~o of ('0,. Tht', 
proportion is not vl'ry important. Thc i')ufi('rt'r from 
ehlorin(' ga~sin~ is u.-;utdly unahle to iJr('adlt, without 
."paRmi:< of ('onghing. Whilst inhaling: thf' CO2 mixture 
he is able to breath(' regulurly lind v('ry dt~epl.v. TIt£' 
tendency to eoughing ra.pidly dlAAppeal'R, "nd the IUllg~ 
arc well vent.ilat<>d all<I wll.'liwd quit;.(> free uf th(~ hu~t 
tra('(,8 of the gas. At thf' lWoIJH' timf~ tht> irritant. mucus 
i8 readily removed, and the benditR r~main to a great 
ex~nt after the treatment i~ discontinued. The trt'8t· 
ment was an enormous improveJUtmt on suell methods ali 
drinkin? brandy, cold t.\·a, brine. or HII' inha.lation of 
ammonla. 

At that time our br{·at.hing al'parat~s was crude, hut 
nowadays MeSHrs. SparkJets, Ltd. of Upper Edmonton 
London, N.te, art' turuing out n very conveni('nt and 
che~p COa resuR(_~itator of a ha.ndy sizt, for sueh enwrg~ 

Auchtermuchty, 
Fife 

Oct. 16, 1938 

lam, Kir, &t'., 
JM. H. ll"LL 

ROADS 
SIR,-In the interests of ltis fellows nULY a mer(' 

pedest.rian point out tha.t there is another side to the 
question. If you ha. '~e the least regard for them you will 
not go out in your bt"..8t clotbe!:!, and to he Mure of reaching 
your destination you will fix on a. hospital or a. m~rtuary. 

EHSCX 

Oct. 13. 1938 

I am, Sir, etc., 
JAMES S. MANN 

PERSONAL AND OTHER ITEMS 
Many members of the London Hcction will mourn the 

death of Mr. E. Theodore Brewi6 Wl1ich occurred at his 
home in LeytonHtone on Friday last, October 13, after 
a short illness. Mr. Hrewis wu one of the DOW fast 
dwindling body of original members of the Society in 
the a.ctivities of which he took a promineDt interest. 
He was a ret,'lllar attendant at meetings of the London 
Section and contributed on many occatUons to the dis­
CU88iOIl8 of the papers. His death leaves vacancies on 
the committees of the London Section and of the 
Ghemical Glub. He was educated at the Roy81 Gallege 
of Science for Ireland under Sir W. N. Hartley and after 
serving. period each with Hamilton Long & Ga., Dublin 
Sugar Refinery, South&U Bros. & Barclay, he joined the 
staff of Stafford Allen & Sons, Ltd., manofacturers of 
drugs and fine chemical., where he finally occupied the 
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p(I!'!itJOll vf !'hjd dwmj"t" Ht, wa.!'I deeted a Fellow of 
dH' Illstitutl' of ChemiMry in lK8H. The funeral took 
pla~>~· 111 th(' Cn'JJlatorium, Manor Park, on Tuesday la."!t, 
Wllr'!l trlf'. SO('if't.y and th~ Londun Section were repre­
~('fJtt'd by Mr. H . .1. Pooh'y, Mr. E. Rinks, Mr. H. A. 
Ht+'I') und Hnd other member.l<. 

Th~} JJ('verhulnw Chemist ry Pl'lze of thf' l~ivNp(Jo! 
~!,(·ti{ln of ttl(' Hociety haH lwen awarcled to :Mr. 1~. O. 
i:n'(m of Ht. HelenH, 'rhe Se('tion has Itwardffi itR 
~('niot T'riJ1.I' hl "Mr. 1>. N. Grindley and itR Junior Priz(, 
to ~1t. (', g. Hyder. 

~1aj(Jr F. A. Fre{'l,h, F.lLR., joint n'SI~an~h manager 
~J( Impt·rial ('II('llIi('al fndu.'Itl'it,.'I, Ltd., haR lwt'ft eh,ctt'd 
pm'li<ient of t}1(> Hl'itiHh ('a/.;t 1mn Hp.Rcarch As.'iI1('iatioJl. 

7'0(, Council of tile Uoynl {''ollcl{('; of ~~urge()r1s of 
England at a lJwf'ting reelmtly admjttl'd Dr. F. G. 
Banting, thl' diH<-'overer ofiUfHllin. to at] honorary Fell{)w-
.'I,hip (If t h(' Conegt~. . 

W(' n·grrt. t,o rf'('"nd tlH' dml.th fI'Centiy in AU8t,ra.lia {If 

Mr. ~~. W" Knox, of tht' (~oloniltl Rugar Rf'fining Co. of 
RY'dney, N.H. W. .Mr. Knox joilH'd tht' &leiety aR lonl-! 
.x~()ltl'<l~ti. 

Prof. .A. l{olwrr.Hon Ita~ heen appointed to th(, Chair of 
Org1lnic ('}wmistry at the CniverNity of Liverpool 
in HUl'(,f'sf>ion to Prof. Heilhroll. 

\\'p rpgn't to learn of t.he d('lLth on O('toh(>r 10 of Mr, 
:-iint'lnir I\'arn, ('hainnan and mana~in~ director of Frank 
I\'al'll & Co. Lt.d., engineer:'1, of West Gort·on, Manehestrr, 
:\1r. Pearn, wit,h hi~ hrother, Mr. Frank Pearn. found{·d 
tIll' linn in IH7U, and it was Ofl(' tlw (larlieflt advertj8{'r~ 
if! 1.h" SOelI'tY'1"\ .JOUR:->A],. 

Dr. Uf'lirw' Tatt', WllO iii wpll kIlOWll to fllllDl' Mer,se\"­
!"Iidt' chf'JIllst.l-l., has r{'tir(~d from the position ~f It'ctu;er 
uf c.hemi~try I~t Hirkenhead Technical ('olltlge, a post 
}I(' has lwld for mort' than forty years. 

Gifts to Glusow 
At, a rt'{'l'llt m('eting of tit£' Court of Glasgow University 

it was annoull('cd that £20,000 had heen giw'n by Mis.." 
M. fJ. Hankin of Grf'enock to provide a fund for medical 
N·s{~ar('h. Tht' fund if.; tn he 8vltilahle for any rcseKrch 
lnt» tJIP orlgin and tr~atmellt of disease, and th(' donor 
wishes cancer research to rec€'ive special consideration. 
Tht' llniv('rRity hus a.lso received u bequest of £8000 hy 
tlu' late :Miss H. Aitken Gray for the endowment of a. 
travt,lliug hurmtry in engint"ering. 

A Forty ... Hour WeN: Experl.mebt at Billingham 
Imperial Chemical Industries, Ltd. has decided t,o 

introdu{'t' a new system in ita Billingham works by which 
ahollt 15'}~ of the cmployres will have a 4O~hour working 
Wf'e.k. It hits heell found neceAAary to change certain 
shops at Rillinghl\ffi from ordinary day work to ahift­
work, and the workC'rs con('"erned have elected to uS{' 
a four t'ight-hour shift syst.em inst.ead of the u.sual three­
~hift sy!-1tI.'IlI, th(m~by g-iving e-lllployment to more men. 
PaYlDt'nt for shift-work is paid at a higher rate than 
day-work, a.nd the wurk('rs concerned will receive higher 
pay for this 40-hour week than for the ordinary day­
work 47 -hour week. The wages bill of the cornpanv 
is the same for the four-shift ~v8tem as it would he f~r 
the thrff-shift system. . 

Food s-dards 
The Departmental ('nmmittee which is consideril,o..: 

the desirability of alterinf! the law so as to enaLit· 
detinition~ or staIldard~ to he prescribed for articJefi 
fu(}d met rec{>ntly, a.nd amonlZst the witnesses examinl·d 
Wf'ff> Dr. J. T. Dunn, )If. F. " ... , F. Arnaud, and Mr. E. 
Hinks. 

New Factory for Pt'oduc.tion of AlumiDiuDl Foils etc, 
TIle \Voh'erhampton Industrial Development A",;\)· 

{"jatJOD announces that the Star Aluminium CompallY 
has eomplet.ed negotiations to t.ake over a large portio II 
of the former .. A. J. S .. , motor-cycle factory to starr 
production on t.he manufa(·ture of aluminium foil::; for 
packing purpose~, and other articles in aluminium, earh' 
in the New Year. ll'nen in production the factory will 
rmp]oy Wf'll OVN 200 pt"ople. Mr. Arnold He('Jde, the 
Wolverhampton development officer, hinted that tariff 
walls had made it neceRsary for some foreign induf.­
tria lists to open up branch factories in England in orut.'r 
to compete in the home market. 

11l1titutioD of Chemical EUlineers 
The Institution of Chemical Engineer:'" public lecture 

for the year is to be given by Prof. G. 1'. Morgan, on 
Friday, October 27, on the subject (, Engineering in tfH' 
Service of Chemical ReseaJ'Ch.)' The address will }w 
given in the Institution of Civil Engineers, Great Geor,!!\' 
Street, ¥lestminster. 

On Wednesday, Novemher 15, Dr. Friedrich Berg:iu~ 
will present, a. ptj,per to the Institution on ., The Utiliza­
tion of Wood for the Production of Foodstuffs, Alcohol 
a.nd Glucose," describing some importa.nt work recentl.v 
carrit'd out in Germany, and on Friday, December :--. 
a. paper on " The Protection of Light Magnesium Alloy .. 
by Selenium and Other Coatings" will he read by Dr. 
G. D. Bengough and Mr. L. Whitby. 

Paper M.cbiu!ry Ptoduction at Sheffield 
A development of importance to industry in Sheffieltl 

is promised in the announcement that a new company. 
MiHspaugh, Ltd" is to manufactire paper-making and 
other machinery within t,he works of Hadfields, Lta. 
Plant is being installed in a building adjoining Hadfields' 
foundry to make large bronze tubular castings requirt'(l 
in paper-making machinery, and it is expected that tilt' 
new concern will supply copper, hronze, and stee! 
engraving roUs tu the textile and printing trades. }II'. 
\\"1". H. Millspaugh, who baR carried on the manmacturr 
Ilf pa.per-making machinery at Sandusky, Ohio, for many 
years, is at the head of the new concern. 

T.b of • New Leather 
Some novel tests have been used at theMellon In...<ltitutl' 

on a new type of leather, called '- Vici Special," whiel! 
has been developed at the Institute by C. H. Geister. 
This leather is stated to requi~ no dressing in the shOt' 
factory or whilst in service a.nd will polish simply b.Y 

rubbing. The resistance to scuffing and wearin.f! 
abrasion has been tested by a drum apparatus that 
throws shoes, resembling t·h08e in service and loaded 
with saud-bags, against the abrasive and the drum at tbt: 
rate of eighteen times a minut-e. In tests continued for 
an hour the new leather has been shown to be superjof 
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! lmjinary shoe leathers in the number of ~Uff8, ~rea. 
ufft-.d, and depth of disfigurement. Copies of 11 r~port 

H these te.sts can be obtained free from th(> )lellon 
: u."itute, Pitu,bnrgh, U.B.A. 

Statistical Metboch in ladunr, aDd. Agriculture 
Tht' Council of the Royal Statistical Society has 

lI'l'idro to form a section for the purpose of promoting: 
: ht' application of methods of statistical allalY8is to 
'Jmbl{'mR in industry and agriculturl". Th{' fa.cilitic8 
;\ro\Cided by the section will be (1) the holding of reg\llar 
tIl(,etings, and (2} the publication of it supplement to the 
J lIu'Y/tal of the Royal Statistical Society devoted to the 
-tlldy of this. aspect of 8tatiRtical f\Cienc('. The first 
Ill.t",t,ing will be held on Thursday evening, Novemb(~r 23, 
.It the Royal Society of Arts, John Street, Adf'lphi, 
London, at 5.30 p.m. A provisional (~onuujtt.ee h&."I, 
hN'll formed until officers can be appointed in the usual 
miluner. This committee has a.s its chairman Dr. K C. 
>l\llW, with Mr. L. R. Connor of Imperial Chemical 
tnlhlst,ries, Ltd. it..;; honorary secretary. The other 
members are Dr. J, O. Irwin of the London School of 
Hygiene, Mr. A. T. McKay of the Boot Trade Research 
\_f':1'.ociation, Dr. E. S. PearMoD of th~ Department of 

. tpplied Statistics, University C-01Jege, London, and Dr. 
,1. Wishart of the School of Agri{'ulture, Cambridgt'. 
Full particulars ca.n be obtained from t,he honorary 
<'N.:retary of the section at 9, Adelphi Terrace, London, 
W.C.2. 

A Correction 
In the account of the meeting of the Glasgow Seetion 

published last week it is statBd (p. 819, col. 1., laRt 
paragraph) that 'i fluid film lubrication would be 
p.;tablished and this could happen without the oil pass­
IlIg under the balL" This should rea.d "thili could not 
happen" etc, 

COMPANY NEWS 
£RINOID, LTD. 

The net profit of the company, manufacturing plastics, 
for the year ended July 31, 1933, was £41,845, as com­
pared with £37,214 last year. The report of the company 
~tates that a. new process for producing " Erinofort " 
JS expected to develop considera.bly during'the current 
year. The dividend, as previously announced, is at 
1 he rate of }l!%, an increase of 11%. 

ELECTROLYTIC ZINC CO. OF AUSTRALIA LTD. 
The company records a net profit for the year ended 

lune 30, 1933, of £223,093, after allowing £145,000 for 
lie-preciation and £49,706 for taxation. The profit last 
"ear was £85,090. 

IMPERIAL SMELTING CORPORATION. LTD. 
Following the announcement (see last week's JOURNAJ .. ) 

"f an agreement with the Sulphide Corporation, Ltd. 
t u acquire its Seaton Carew works, the Imperial Smelting 
I 'orporation has now forme<:{ a subsidiary named the 
Xorthern Smelting & Chemical Co., which is registered 
,,;0< a private company with a. nominal capital of '£2.1)0,000 
'n £1 shares. The subscribers arc Mr. L. B. Robintron 
and Mr. F. A. L'rew. 

MARKET REPORT 
This Mark(>t Report is compilad from special information 

receh'(\d frolll the l1l"nufactur~rs ('on«'I'ut)d. 
Unle.!ll otheTwise statfld, tlte priceJ quoted bdow tQ1fef" 

Illir quuntihc3 net an.d naked at 5tUI'T~' tr-lJ'fb. 

The following alterations in prices are reported Ilnoe 
the publil"a.tion of the last Ma.rket Report tef. eo .... 
IND., Oct. 6. 1933. p. 002). 

RUBBER CHEMICALS 
CadJOll JlIH{'k.-~!N.--~id, pf.'T lh., t'X wharf. 

TAR PRODUCTS 
Toluul!' .. OO~):" 2s. ;)(1.-·2". nd. 1)(" Io(al. Pm!'. 2". HM. 

Pt'T ;z,al. 
ESSENTIAL OILS 

(lamphor.-l1mwn, i5:-.. pt'r ('wt.~Wjlif(', 1)5.,. fiN' ('wL 
CUllnngn, JnVIl, lOs. ()d. JlI't' lb. Cinnamon Oil, 
C",yl011.-· ... aS. :kl. pt'r lb. CaSHin, SO/MIX" 4jo,. ad. 
pN:' lb. 

Eucalyptus, Austrnlian D.P., 70/75%.-18. 2d. ller Ib 
Lavf'nder.-Mont Blanc, 38/40%.--1&. per lb. 
I.cmon.··-lis. per lb. Lomongrass.--4!!. JMr lb. 
Ontnge., Swt'et.-6s. 6d. per Ih. Otto of Uo.\IE,t.­
Anatoiinn, 3.~, pl."r Of,.; Bulgarian) 4&. per 0111 • 

Palma RUo,a, 8s. 6.1, ),01' th. 
P{:'ppt:!rmint.--Japanes6, &.I. per lb. Wnyne County, 

138. 6d. per Ih. Petit!Z;rain.- 58. Bo. per lb. 
.";Ilndalwt)od, Mysol'e.----:JOs. pel' lb. HOf~'2%, 208. 6d. 

!IN lb. .\u"tmliall, H.P. nnd }<'rf'n('h Codex, 
92/950/,,, 15s. 6d. JlM lb. 

INTERMEDIATES 
Dinitrotoluene 48J50 Q C.·-R~d. por lb. B6/f~o C.-·I0d. 

per lb. 
m-Xylidine aoetate, 4". fid. per lb., 100%. 

PATENT UST 
The fQllowlng 1ft a lilt of ~omplete sped6qtlona of ~bemlct.l interea!, whlth 

are (lpel) for IlllIpect.ion undllJ' Section 91 (4) (Il) of tbf, PaMlnt ActI, PrtnWd 
copies are not aVailable, but pbotogn,phle OO~ may be obtatnlld at '" cbarlCc 
of Pd. per page (mlnlmum 11.) from tbe Pa-kiit Oft\tlt;, f:b&nCflry J,8nl', W,C.2 

I. 8245 (1933). Bos('h A.-G. Filters for liquids. . 
9664 (1933). EbeJ. Drying or cooling bulk goods. 

Ill. 3388 (l93.'3). Henkel & Co. Pr(;paration of higher 
ethers. 

!Xl67 (19:33). 1. G. f"ul'htmind. Manufact.ure of ,,"1-
phuric acid esters of leuC'.oanthr.aquinonea.zines. 

9068 (1933). J. G. FarOOlllnd. Manufa(·tlln> of 
1: 4_diarninoanthraquinone_2: 3-dif'ulphoni{' acid. 

IV. 9067 (1933). 1. G. Farbenind. Scr lIl. 
9191 (1933). J. G. Ii'n.rbenind. Maoufadlll'p of Yilt 

dye.<,tuifs of the anthraquinone serie<'\. 
9651 (1933). Du Pont de Nemours &: Co. :l1nttufaC'­

ture of azo dyestuff's. 
9802---3 (1933). I. G. Farlwuind. Manufacture of 

watet_in!lOlllhle RZO dyestuffs. 
9882 (1933). I. G. Farbenind. Manufacture of dy('­

stnffs of the azills series. 
VI. 9201 {1933). Brit. Celanese, l~td. Appljeation of 
liquid_treating agents to yarns etc. 
VII. 18,517 (1932). Aluminium, I .. td. ManufndUl'e of 
sodium aluminate. 

5738 (1933). Mathieson Alkali Works. Production of 
alkali metal carbama:tes. 
Vln. 8M1 (1933). Gen. Ceramiee Co. lncre .. ing tbe 
density of ceramie maS800. 
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X, Hi,rHO fW;~~). (JrawiJ. CLCalltHg iIIt'ial _"llI'fll("€,,_ 
'1l(H ~i «(9!j;n. UO('t?. I<;xtrnrting Olptnl .. from ore,;. 

XI !ls:.,fiG (l!tl:~). Brit. TllOlH-.on-Houl,ton Co. Coating 
,·1('. 1 [1(' j IH'lII1d('<"('PHt filaIU('nt~. 

XIV. ,11,H40 (i9:~2). Goodyear '1'irt' &: Rllhlwr Co. 
Tn'l1ting Y\Jlc·aui7.ed rubher, 

XXI. ga;17-40 (H~a.(l). Clan.". Pmdu('itlg phot.o-
gl"aphi{' IIlPdia. 

GENERAL NOTES 
Offic:iat Trade lntellilfenc:tl 

The Drpartnwnt of Ov('n;('a~ Tradt: tIJcw'!opme-nt 
and Int{·lligf'n<~{'). ,');), Old QU('t'tl St.reet., London, R.\V,L 
Im~ ree('ivcd tIw following iUfluiries for British good.", 
British firm!' Illay ohtain further information by applying 
to the j)cpartmetlt and. litating the ~,){'cifi(~ numher. 
A1Mtralin: Anti-fridion metals and aluminium alloy!> 
UWH). CaNada: IljgmpntF., ~Ul:h It,"; zin{! oxide, Iith~)­
pone,' pt,{'. (a~H); Cent.rifuj!;u.} pumps (399). Syn"(] 
(/)uma.."wus) : Chcmir.als, including dyes, tanninp; 
nxtractJol. ~tc. (1J7). 

hDport Duti .. Ad 
Th(" Commil-lslollers of Cu:.;t,om~ and Excise hay!:' 

i~i'lued un Ordpr (No. 280, Oetober, IH3.3J giving par­
ti(Jular~ of the Rehemf' for the allowance of dra,wback of 
£15 ppr ton on the exportfLt.ion of slabs of st.ainlpsg stepl 
Hht,,(,t.s from .~ to 26 8.'''.0. in r~sp~t of i:-ltainles8 fltN" 
of' a.1ll'(t.t'nit.i(' qualit.y (IRjS) uf;ed in their manu­
facture. 'rhe drawback is allowed in regp~ct of mat.erial 
import.oo. aft.er October 9, ID3:J. The procedure to be 
followl'd b~' exporter:! is. given in Notice No. 221, obta.in­
a.hk from ('U::ltom House, London, E.C.3. 

Import Dutiel Advi.ory Conunittee 
1'h(" Import, Duties Ad"i"lory Cmnmjttee gives not;ee of 

applications for thl> addit.ion to the Fret' List of solid 
insoluble quebraeho extract and dia.tomaceous earth, 
whr.ther ground or nnground. 

Representations should he addf(~H8ed to the Secretary, 
Import .lJuties AdviKory Commtt.tf"c, Caxton H01l8f". 
Tothill Str("ct. l.Jundon, S.W.1, not later than Novf"ml)(>r 2. 
J!J33. 

Nickel Ca.t Iron 
A uReful booklet hag been issued by th(J Research 

and \)('vdopment Df"partmeut., Mond Ni("kel (;0., Ltd., 
Thames House, Millbank, London, with the name 
.. Nickel ('I~st Iron To,_(lay." The- publication deals in a 
generH.l way with the various types of cast iron con­
taining tht' smaller proport,ions of alloy additions, and 
refers e~p{'('ja..lly to castings ma.de by some of the newer 
proee$(',s used for the" development of high strength 
and hardness. The use of nickel cast iron has several 
points in iM fayour. From thE' point of view of the 
designer, it~"! use enables reductions in sect.ion to be 
effected. without loss of strength. It can be used to 
give longE'.f life to part.s subj~ted to abrasive wear, 
tt.nd the addition of 1%-2% nickel in good quality 
cast iron Oiff"TS the engineer a simple a.nd effective means 
of improving the properties of castings. This booklet 
diac.usses the subject in & concise manner, and & number 
of illuBtratioDs giv'e it additional inte.rest. ~ 't.. 

Surface Treat:II*lt of Concrete 
"~hen silicate of soda. solution is applied to the surf 

of concrete it. is rapidly absorbed by the porous 8urf~ 
wherp it combiner; with calcium hydroxide and caici 
salts t-o form a t.ough glassy material consisting chi, 
of calcium silicate and silica. Two or three applicatil 
cause the surface pores of the concrete tQ become til 
with this glaggy deposit, and all concrete, whether v 
made or badly made ca.n be improved by the proe! 
which .i.<; deserihed in an excellent little booklet cal 
.. 8urface Treatment of Concrete," published by Impel 
Cbemical Industries, Ltd. The booklet deals widl 
application to dust-proofing. waterproofing, CQll('r 

roads, oil-storl:tge t.anks, acid-resi:stant concrete, pre~ 
work, a.nd special types of cement. The printing of 
booklet is exce)Jent. 

PVBUCATIONS RECEIVED 
TABLES SHOWING THE RELATION B£1'WUN THE SPECI 

GRAVITY OF SPIRITS AT 80~ FAHRENHEIT, THE COlt1 

SPONDING }>lUlCB:NTA.G-E OF PROOF SPIRIT A.ND T.JlE p, 
CENTAGE OF ALCOHOL BY WEIGHT. Pp. 47. LondQ 
H.M. Stationery Office, 1933. 2s. 6d. 

ltEpoltT ON THE ECONOMIC' SITUATION IN ESTONIA AS 

THE END OF .1UNE, 1933. Ref. No. C. 4183. Pp. 
Loudon: Department of Overseas Trade, 1933. 

INDUSTRIAL CHE.HISTRY: AN ELEMENTARY TUATISE l 

THE STUDENT AND GENERAL READER. By E. R. Rieg 
Ph.D. Pp. 7B4. Nell' York: Chemical Catalog C 
1933. $6. 

A SHORT OnOANIO CHEMlf;TRY. By F. S. Taylor, Ph,] 
M,A., B.Sc. Pp. viii + 378. London! Wm. Beil 
mann, Ltd" 1933. 5s. 

QUANTITATIVE CUBMICAL ANALYSIS. By G. MePb 
Smith. 3rd ed., revised a.nd enlarged. Pp. xii + 1 
New York: Macmillan Co., 1933. 12s. 

SURVEY OF TIlE IMPORT TRADE OF INDIA DURING 1'0 Fll 

THREE MONTHS OF THE FISCAL YeAR, APRIL TO JUl 

1933. Ref. No. C.4184. Pp. 24. London: Departml 
of Overseas Trade, 1933. 

AR1'lFICIAL TRANSMUTATION OF TRE ELEKl1N"TB.: :BEING 'J 

THIRTY~FIFTR ROBERT BOYLE LIilCTUllll. Deliva] 

before the Oxford University Junior Scientific Club 
June, 1933. By Lord Rutherford. Pp. 12. Londo 
H. Milford, Oxford University Press, 1933. Is. 

RUBBER IN CHEMICAL ENGINEERING. By H. P. Steve 

M.A., Ph.D., Bnd M. B. Donald, M.Sc. Pp. 
London; Rubber Growers' Associatioll, Inc., 1933. 

KINETICS 01" RBAOTIONS IN SOLUTION. By E. A. Moel~ 
Hughes, D.Se. Pp. vi + 313. Oxford': Clarend 
PN.lSS; London: H. Milford, Oxford University Pre 
1933. 16,. 

SOLVENT TREATMENT OF DISTILLATE'S IS Now APFLl 

WITH 8UCCJ~SB TO THE HEAVIER OlL FB.A.CTIONB. 

A. W. Nash. Reprint~d from the Oil and Ga& loum 
Okla, March, 1933. 

LUBIUOANTS AND LUBRICATION. By A. R. Bowen, D.S 
Ph.D. Pp. 14. Reprinted from t~ Joumai 01 t 
In.stit-ution. of Pet1"Q~eum Technologut., Vol. 19, }I 
117, Pp. 57&-591, July, 1933. 

CALBNllAB. '0,1' THB lKPJmLU. OoLL2GB 07 SeIENeB A 

TECHNOLOGY, LoNDON. TOR TB)! SE.SSIOl( 1933-34-. }l 

570. London: Imperial College of Science and T« 
nology, 1933. 
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