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EDITORIAL 

A Century of Factory Inspection 

THE Home Depal'tHlr-llt is ('oll('f'rnt~d with many 
prohlf'lll~: to itf; already nuwt'fUllS a(,ti\'itit's 
t tlf're W<1:-. added a hundred yearf; af,!:() tft{> duty of 

'. -j.l,(·ting iitt'torie" and \ .... orkshops primarily with II 

• W-,\ to thl:' protedioll of the children and young perRott.; 
,Jlll.Joyed in them. Now this inspection j" concerned 
0, rhe main with the health of the young and old, m/:l'{~ 
dlld female. workers in factories and worksh()ps. Th(' 
Ilr .. t in.'->pcetorl' appointed seem to have worked firmly 
,!lid tactfully in co-operation with the employers, coaxing 
t he lazy Ont'f\ after the fashion of Father O'Flynn, hut 
1 tn,~er\'ing a certain measure of mut·ual trust "that ha~ 
),re\"uiled through the whole century of the work of 
I lit inspe('torate. Partly owing to the encouragement of 
. lw Home Office, ignorance, prejudice. and apathy on 
diP part of f'mployers have largely gone in this country 
j nd a Htandard of factory conditio~ has been Ret up 
xhich was long in advance of, and is still equal to, that 
"j any ot her country. Nearly fifty years elapsed before 

:ndustrial diseases became sufficiently important to 
;'I'quire special att.ention but about the year 1880 it 
,-as realized that workers in compounds of If'..ad, phos­
. ,horus, and arsenic were liable to special diseases 
haracteristi(' of their occupations, Special legislation 
nd improved knowledge have rendered these diseases, 

<. wen as anthrax, relatively infrequent and attent.ion 

i:-; now din:etPd to sonH' of till' IWWf'J' o('('upational 
disea.'ie." to fw found ill th,' manufHttUl't'. I,f asbe8t01', t fie 

eOll1'ltrllrtioJl of buildings, t I\(' rnanufadUl'I' uf eiIwnw 

films, and du' HSl' of ..-iiil'lt in pott('r.v. Tho:-lc whu hllVP 

bf'i'n intf're:.:tcd in thi' ptob1em:<. of indu..::tria! hyg-ielll' 
shou1d take a note of thfl hiHtorical r'~l-Snm'; {'ontained in 
the lah"",t, Report of the Chief Iu,t'[)f;ctor of Factol'll:'l' 
and \Vorkshuv"i, a n()tjc~ (If whi('it appear,,, t~lMewl/f'n> 

in this number. The account given of our indul'ltrieH 
in general iR that Hhiplmilding hal' had th(~ worst year 
on record; deprc.'JRion has remained acute jn t.h(~ iron 
and steel industries, engineering and cotton have shown 
litt.le signs of recovery, and the 'herring fl.Hhel'Y hAA 
been very bad, but indication!'! of better prospects lire 
not wanting; hosiery manufactun~ has been much more 
active, the canning of fruit and vegetables has greatly 
expanded. and the beet sugar factorieJ:! have had a 
successful season: moreover two hundred and fifteen 
foreign-owned factories have been CfltabHghed here 
during 1932, particularly in the southern part of the 
country. On the whole the outlook is DOW more 
encouraging t,han it has been for a long timfi and we hope 
that it will remain 80. The cost of administering the 
various Factory Acts has increased from £65,000 in 
1902, t<> £98,000 in 1~12, and £174,000 in 1932; there 
has been a noticeable decline in the diseases of occu­
pat.ion and the fatal accidents during the ... me period. 

B3 



CHEM1HTRY AND INDUSTRY 

THE DISTILLATION OF COAL UNDER VERY 
LOW PRESSURES 

By V. STONE, B.S.., .Dd PROF. M. W. TRAVERS, F.R.S. 
Til., following ur:collnf of MOJllf' eXl'erim~nts on the 

dIstillation of coal under IJrI'Ksures of hetwpcn (I·Ol and 
iI·OUl mifhflH'trp of nwr("ury are publiHlHld witll the 
huW' that HoITWI)}te «+~I' may eontinue th .. inve .... tigation. 
Tiw )wthf)('>; han' ('(Hlw t.o the cOIwlu.";oll 111a1 if furtllrl' 
work in iLl' Ham.' dirr:ction i~ tn pron' Teally uf'cfuJ tIll' 
study of f hI' l'r(J('e~'i of distillatiol1 will inyolv{' a mor6 
(,xl{'n~ive ~t \l(l~' of titt' product,; of di"t.illatio[l thau till'.\· 
art' prepan~d ttl lllldf'ftake. T1 would abo ne(w""itat(' thf~ 
pllr('ha,~p (Jf appltrllt lis not avaif<tbff' ill thir; lahoratory 
Any infunna1ion which am' otht'T in.v('stigator de:-;iff'~ 
tv ~)Jlhtin, /lod which i . ..;: I"';~illlhh', will he pJIH'('d III hi, 
di"'pff.'ml. 

ToAk!1',-../UOV,," 

11(' T~O'III.I<i"" 
:~J:~ '_r 

'0 

FlO. 1 

A search in tht, li1t'f<.ltur~' of the ~uhjet'i hu.....; h'd to the 
di~{,ovt>ry of no Jlft~\"itlU~ work of t'xartly tht, S<:1Ill(, 

('harfwtt'f. In 1914, \Vhi.'(']er carried out an investigation 
on t·he {li"tillation of t'oal in an uvparatuti in which a 
pressure of Ht least H few millimetres of mCITury was 
maintained by mf"\ll.s of a Geryk oil pump. The coal 
was distilled itt tempCrMtIl'('l': fJetwecn 100 0 and {3(Y C., 
and at. tIl{' higheRt temperatHrf' he obtained 6-7% of 
solid and liquid di.stillate. 

The appt~ratus ut'\ed ir\ our experiment/' is shown in 
Fig. 1. It cau be made wholly of Roda-lime glass if the 
distillation temperature does not reaeh M)()~, a.nd P:yrex 
glasa ean 11(' used for the retort for telllperat.ures slightly 
{'xc{<eding 500" r. The upper part of the distillation 
appara.tus, A, ealled the retort, WH.t'\ 30 ('m. long and 
4-·5 em. diamet{'r, and was toealed to a stem at the 
top. which was drawn off in the blowpipe fiame",after 
filling, and was renewed for each experiment by sealing 
on a new piece of gl ... tubing. Tbi, part of the appa-

ratu8 was enclosed in the electrically heated furnacl 
which WaR l11llde by winding No. 14 Standard \\ 
gauge nichrome wire on a piece of 2 in. steam b;,f 
,1)5 em. long, nr.st ('oyered with wetted asbestos .:<ljj 
the spacing of the vt-inding being about 0·5 em. " 
bottom of the ret.ort was formed by sealing into l' 

tuner g1ass tube, Cj projecting downwards t.hrouul. 
neck which was formed at this point. The coal orb 

on a pad of asbestos fibre above a disc of iran ",'ire 
Thl; formation of the neck allowed of packing 
wool into the lower opening of the furnace. Sint:e a It 
Vil('uum was maint.ained in the apparatus, heat traY(" 
)."pry Hlol-vJy frow t,ne inner tube through which the I 
du("t~ qf dist.illation paksed, ¥'ith the result that 
di~tillaTP conuensed in it. The stream of vapour i;;'-;I 
from th(_> mouth of the inner tube struck the wallR of 
glas;., apparatus, D, about. 3 em. lower down, formin 
deposit t.he upper limit of which was very !'IhaI 
rlefiw:d. Rtudy of the mode of condensation Ini 
throw som{' light on dlf> molecular weigllt.<; of' thf> ; 
formed in this pro('e~~. 

The luwf'r part. of t.}le apparatlL'l., called the firM ( 
denflcJ", D. had a Hide tube, E, 1·5 em. diameter 1S(;'2 

to it near the top. and this was slightly inclinf'd upwa 
This Hide tube was sealed to the second condenser 
when. the whole apparatus was made of ::loda~lime gllJ 
but when Pyrex glass waf' used th~ junction was lU 

with Ii pieee of rubber tube, wired on and varnis 
over. The lower part of J) was, in the first experim 
eooled with water, but afterwards with liquid oxy~ 
The second condenser was filled with glass wool, and 
cooled with liquid ox~"gen, and as no liquid air trap' 
used between the apparatus and the mercury pUllF 
also sen-cd for thi~ purpo~e. Rome mercury vapour (' 
den:::ing in it. 

Uetwt'en D and F a side tube, G, seal€d into the ( 
necting tubt'. E, led to a McLeod gauge, by which 
pr{,~RureR were measured. The connexion::; between 
('!econd condenser and t.he mereury diffusion pul 
which i" not shown in the figure, were of 1·5 em. tubi 
all ('onnexions being sealed. The diffusion pump' 
backed hy a H.yvac oil pump, a large pentoxide 
phosphorus tube being interposed between them. 

The coal used in t.he experiments is described 
Washed Staveley Nuts, supplied by the Bmwl ' 
Company, who also furnished the following anal) 
for which we thank them: Moisture 2-7~o, volat 
36·8%, fixed carbon 54-8%, ash 5'7%. The ( 
was dried at llO<l C. It was ground roughly to I 
through. a IjIO-in. mesh sieve, and then passed ove 
I/90-mesh sieve, the fines being reject.ed. In two exp 
ments the eoar~e coal was used without further grindiJ 
in one experiment the coal was ground to pass a If 
mesh sieve; and in one, in which a smal] apparatus ' 
used, the coal was ground to pass a 1/120·mesh sie 
The distillation process was continued during six d~ 
the liquid oxygen in the cooling vessels being rene" 
as required. 

Wnen thE' first condenser was cooled with wa.ter OI 

it contained at the end of the experiment a soft, reddi 
brown pitch, which wa.s almost completely soluble 
benzene, the small insoluble residue being comple! 
soluble in absolute alcohol. The sooond oondell 
c.ontwned the more volatile oil, together with 
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lll"iderable quantity of carbon dioxide, t'lulphureUed 
,vd rog"'..», and hydrocarbon gas, ooD.'Jisting of ~thane 

,', ·'''.~ibly with ethylene, and some propant'. The hutan~ 
~,'dned to be absent from the distillate. A separate 
. :llHII-i'cale tes~ showed that at 350° C. the quantity of 

,rhon monoxIde, hydrogen, a.nd methane given off was 
·.··di!!ihlf>. 

.... , ~m~ 
, "\LI'. ,,[distillatioll 
!\ fI".J, dlly~ 

'nts,o of roal 

tak(>n, ft. 
wC'igh1. g. 

of\\pig-ht. g. 
nfwC'ight,O" 

\Wfltl!l"prt>sSUl'P 

TABLE I 

I :~ 4 
:J6[i' 

I 
'I'hrou!'!'h 

Jill) 
21s-n 
ll~fI·n 
~!I·n 

l;i·l 
~ot 

3;"i~r :~."iil' :rio" 
6 !\ 5 

Through ThNAlg:h Thl'()ug-h 
J/10 1/1)1) 1!1.:.,Jj/ 

229<! 218·1 !!6'7:! 
;?OS-3 19;1·1 2:1·Si) 

21·.j 2a·(l :!·fll\ 
9·4 IO'l"i 10·7 

Xot, 1O-~ ('tn. 10-' ('III 

\,t o! dn' h.'nz('llt' !:'x- 14-.» 1l·8 IO-I);J 
tf,J('t o{ pit-ch 

\\1 I'f dry akohol !'~- ~H) 1-0 ll-aO 
tr,II'1, 0f l)itch 

\\t, nf liquid hydro- 3'5 5·0 
' .• rh0W< 

\\"r .,(wat.·r :!'4- 3·0 
'."~'!Ilclmling(,02' H 2S. 2·8 4·07 

, ,H~. r.H~. ",te. 

Til:' expl:'riment~ sbow that 1 he quantity uf (ii:.;til­
lll('rea,,{'~ rathpr rapidly with ri"p of templ~ratUl'e 

,Jill)\ (. :1M{ Fine grinding ha:o; yery little cfte~t on the 

FI', •. 2 

10'11,. 2. --])OTT~;1J LINE." u~ LEFT SI;tOW HOW 2-UARBON ATOM 

r ();>'II'OU~DS MAY BE l<·I)RM]i~D. DOTTED LC .. ES ON RIGlIT 

~!l( IW HO"" B-CA-RBO!" RING COMPOL:NHS MAYBE FORMED 'hY 

THE BREAKDOW'N OF THE COAL 

\ ilC'ld. and though the proceRs waR continued for 8fwp.ral 
oi,) .\',." the bulk of the condensate waf; collected during 
1/)(' first two or three day;;;. Yet the peoce."!!! had not 
)('1 ually COIne t,o an end in five or six days. 

The yield of distillate at 350° iA approaching the 
'Illantity of th{' product obtained by. Bone on e"Xtractin,l! 
,\·lth benzenE:' under pressure, The pro('ess of pressure 
i'XI ractioll has been referred t.o as one involving 13,0 

"hange in the eoal of a chemical character, This may 
po~:'!ibly be the case: but the process of di9till<!-tion, at 
"fry low pre,ssures a.t 350" certainly involves some 
'hemical change, in evidence of which there is the 
~()rmat.ion of carbon dioxide, sulphuretted hydrogen, 
,md hydrocarbon gases, It would be interesting to 
, ompare the products of the two processes. 

Supposing that Bone's view that coal consists of very 
cll'ge molecules, which may be described as havin,g 8. 

"ontinuo'UB hexamethylene structure, is correct, one may 

imagint' that dt'{'ompooition hy de>Rtructivt\ di8tillation 
involves tht' migration of h.nlrogf':n I;I.tOlU8 t(jwards the 
Mg~ of tht~ atru('tuft~. and the subsequCllt brea.king 
awa.y of t'thylf'nt" ('thanl'. "'UtI of la.rgt'f fragmt'ntlt whkh 
ar€' t·ar mol{'-cules. It is. easy to see how this. happens 
without the fonllstion of hvdrt){';fU'bon.. .. of intMmMiate 
llloleeulHr weight in any' lurge quantit.y. jf one regaM 
! he ?f>r:~mpm~ition of t he roal Uti hiking place til' indil'att,(l 
HI Fl~. ",. 

Thf' chang(· indicfl.t('(i i~ IlfU\rO~OU,g to that which takt'8 
pllle'£' when tctrllh~'drn·na'Phthalt'n{'; broo,ks down. to 
whirh l'('f('rNU't' hfl" lwnn llw.df' ('hwwhf'fl' (J. In."t. FUf'l. 
.\pril, 1\133), 

In (lrd!'l' to makf' any inn'st,i.gatioll at hil.!;her tPtn]lNU" 

tlm\~ I'ompl"te. it ll'ou!ll h· tlf'('t'8.'Iar.,· to moll' .'i hackiug 
pump for the mN('tlr~' dilTIl.",ion pump t'o ('Oll,.o;tru(:tt'd 
that tIlt' ga..o; deliyt'n~d from it could he ('(,l1ect~,tL This 
would not involve any plJ..rtkulaf llH'dw.lIieal difficui1y. 

THE INDUSTRIAL APPUCA TIONS OF 
THAllIUM AND ITS COMPOUNDS 

Hoenn:R A ..... j) PRWl>: 

l~ntil Very Tl'ef'nt v('n~ thc' nu~itl Kpnn'l~ of thallium 
and it" COTtlI)outldK w~s till' fill" dU1-il from thc' trNl.tmt'H.t 
of p,vritl"'l in fmlphurit 1l('jd lUl!nuflwtnrl" nnt! it.1'! prire 
lute; n,'ef'~"l':Iarily been hi!!:h and its indu~lri!ll (h'\~(·lopmeT\t. 
con;,equf'll.tly f('tardf'd. TIll' largl'-:'wu\p production of 
thallium compound:-l from zinc hlend(' a~ a hy·produd 
of lead and zinc manufaetuTi.' lmi'l, hnwevrr, l)('('n ree(',nt.iy 
undl'r1 aken by the Vic'ille )loutl1gllP Zin(, Co. of Belgiuni., 
and a ,;uh"j al1('\' w11i('h in spite of it:-- ('OmpfiIl.I-tive rarity 
ha:<- u('\'"lop"d a Rurpri"ing HlImbpf of lIst'K and potcmtial 
appli('at ion'" will nO" }W Iftol"(' readily ilvitila}Jk [(It 

induKtrial purp0:-l('};. 
Tlw price of thallium HulvlHtte, in lO()-lll. lotH, WItR 

quotp(l by t11f' 'Footr~ Mil\eral Co., of Philadelphia, at 
$15 pcr Ih. in 1928 and at $7·f) I)er Ill. in H;:32. and it 
if; probahle t}.lIl.t in large quantiti('.'l t}J~~ prir-.f' will now 
he much lower. 

INDt'HTltIAL ArPI.ICATION1j 

Apart from a number of minor appJicatiolle; and 
pOSHible uses, which will be hriefty ('oIlRidcred liltpr, 
the industrial use;;; of thallium and it" cotnpounds which 
appear mOl .. t promising ar{' in the manufacture of certain 
special aUoyR, as a rat poison, an insecticide, for mc~dical 
purposea, in the manufacture of photoelect.ric· eellfol, for 
t.reating fabric!' etc. to render them water and ins~d 
proof, and in the preparation uf it non-knocking motor 
fuel. 

These uses and potentialitlf'kI will bf', briefly eon8ideJ.'(~d 
in order. 

(1) Dse of thallium in alltlylJ.--Al1n)'fi (If thallium and 
silver have been found to have high lustre a~d to remain 
untarnished on exposure.to air, alld alloy!; with alumin­
ium and silver are extremely resistant to chemical 
reagents, including hydrochlorIc acid and 8ulphuretted 
hydrogen. The most satisfactory (If the latter alloys 
contained 10% thallium, 10% aluminium, and 8O~Q­
silver. 

Bearing metals with a lead base have been improved 
in. their resistance to deformation. by the incorporation 
of thallium, but the cost of the metal has natunllly 
prevented any extensive application of such &1l0Jll. 

.4 
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AJ/(I\'.>! (If thaHium and lead aTe, however, u."Ied in special 
tyP('"~ vf eloctrical fURf'...R. Thoy have melting points 
hiJ,dwf than thO<:E' of eitlw! of the component m~tals, 

JIf~~i~rR. Sierw'JlI' & Hafsk(, found that alloys of iron 
and nickel \"ith ()·1 % to 5% of thallium were suitable 
fllr .. powder !>ore,~," t,he diect of the thallium being: to 
gin' greater hrittleneSl-l to the magnetic material, and 
high initial pt'rmeahility to thn finished COff'. . 

Wpctrodl~H compwu·d of an aHoy of 10% thallIUlU, 
2(Jf~f~) tin, Ilnd 70% l('ad have been found to lw mudl 
more resiRtant dum ordin.arv lea.d clectrodct-l in the 
/·f,·d.fOiyti{' de})ositioll of ('opp~r from acid -"olutions. 
Amalgltm~ of thallium itnd 'W'Tf'Hr." containing fI.·Dlo 

ofth£' fo-rmPf ('an l)l~ u~(~d in thi'rnwlH('!('rCl for mf'Mmrin_[! 
"er)' low t(,IllIwratUrf'H. 

(2) 'l'hillfiIUfI r;OlYljj()tJlld,<, a·\ ral poi .... oll.- Thallium 
fmlphat,{" Wllidl j,,, ta . .,tclf'Sfl lind odourll'l'~, is wwd fur 
thil'l purpm:w. It is cumulaliw and i-!low in it" action, 
hut n(l ryidt'llc(> of toleruncc or inlTlluwt \' in animab 
appear" to tlllYI' bt'('n I('('ordf'd. It i" n!'(~(\;~ary to cxpJ'­
rj"i\ ('11.l'P ill itg empJoym(In1, hOWPYC1", :t." it is jloi",onous 
10 1111IllUn Iwing'" nnd dOIlH:sti(' anima}.", It i" l'ffect1\'e 
ill i1.1' f'''''Ultfl, HCi it is readily taken In' ycrmin whidl 
l'('fllt'l{' to f'at haitR cOIlt.aining·Rt.r:'('jmiw: Of pho,;phoru". 

The following rnixt,ure t::- .... ugg('."tNl by tlH' rnitl'd 
1-ilalf'M Ih'parlml'1l1 of Agri('ultur(' /I'; a pOiRfJIl bait for 
fipld mici': 

Wholl' \\hpnt 
Thallium '''Il!IJlmh' 
Tf()t \\".11('1' 

12f) lb. 
q lb 
Ii quart." 
jib. 
1 pint 

Tb' tlwl1ium\;lllplWlI' j, ... di.",-.;oh·l,d in the hor water, 
lind to 1hi:- 11' luid('d Oll' ~tarch. prt,yiOllRly mixed wjtll 
n littl(' ('oltl watf'T. 1'lw (']('ar ~talTh pa.q le thus mad" is 
hoilprl for '2 1();") minute,.;, tlw gIYC'l'rill i,.; add!:'tl und tIH' 
mixtllT(' hoil/'d for ;J ."lwrt tinw .lUHJ jJ)I'll jueorpomtl,d 
\\ith 1ll(' wht'at. 

A :-imph' rat POi'-;OIl l'UW:liMts of H tapiOCH Hour pa:'t,(" 
('onttliuillt! 2~t::) of thallium ~ulJlhat'". and :-:prt'ud on 
siir'('.-.; oj" hreHd. Another bait whieh luts lwptl. uRed 
slH'C'l's!'lfully i.-; !Hud!' as fol]ow:-;: 1 oz. of thallium 
:,:ulphatr i:-:. di:':Rolved in n largf' tea ('up uf boiling water 
~llHl half It ('upful (If eorn syrup, Hnd 12 oz. of peanut 
butter nrC' added. Thin ~li('{'J'; of hr{'ad fwm tWI) lonvel' 
art' w('11 ('ovt'tt'd with thi.-; mixturp and ('ut into 1'lmall 
:-:quart's. Tablespoouful dORf'S ()f th('!'\c squarl'~ are 
pla(,ed in tIlt' lflteh: of tll(' wrmin. 

(3) c, .. (, as illSl'cli('idt:.~~T1Ulllium sulphate hl16 been 
I'uund t'fTl'ctln in f'xternliut1ting in 3 or 4 wpek~ small 
l'€'d Hnt~ in house:", whC'rp arsenic compound;". had pre­
Yiously failed. The following lUixture was used: 

'Water 1 pint 
Sugar lib. 
Thallium sulphate 27 grain'l 
Hon('y ;) oz. 

The whole is brought to the boil and wpJI stirri.'d. 

Fire ants in Te..,;:as wC're extenuinated by the use of 
8 syrup containing 2 oz. of thallium sulphate in 4t pints 
of water, 5 lb. of sugar and! lb. of honey being added, 
and when dissolved the whole made up to a. gallon wit.h 

water. At I ... t four t ... poonfuls of this syrup "Fe 

poured on a moistened sponge placed in a box near the 
ants' nest. 

(4) J1edw,.a1 u<~es oj thallium oompounds.-Thalliufll 
acetate is used in the treatment of certain disease:- of 
the scalp. In Mexico during the world war, se\"eraJ 
hundred children were treated with this compound. no 
bad efleds being observed. There appears, howcwr, 
to be some small risk attached t,o its use, since om (If 
8006 recorded cases, 8 fatalities occurred. 

(5) l'se in photoelectric celk-The "thalofidc" c,·n, 
which ('ontains thallium oxysulphide, is superior ill lh 
sensitivity to light of low intensity and long-\nn'E' 
11'ngt h to the selenium ('ell, and ill consequence of it:; 
reRponsp to infra-red \ ... ·an·~length its use hail lJ\'cn 
{'ongidered for" dark signalling:' Its t'lectrical H'~i:-.t­
auce drops 50% on exposure to a quarter-foot candle. 

(U) Far treatment of fabrics.-A process has b('('n 
patpnted (U.S. Patent No. 1,739,84.0, of December 11, 
1~)29) for the treatment of suell materials as fahri('~, 
furs, leather, wood, et,c., with compounds of thallium 
<Lnd higher organic acids, which mar include ()l('i(, 
linoleic, ItLieti(', and other,,,". It i", claimed that thi~ 
treatmcnt renderC' the material~ impt>rvlous to th(' 
attack of inKect:-;, and to the development of mild{·w iltld 
other fungoiJ growth;;. 

Another somewhat allied process has been patentt·d 
(U.S. Patent No. 1,79\1,047, of March 31, 1931) for the 
treatment of fabrics with thallium snlts in such a way 
a", to I<'ndf'r them water, moth, mould, and insect-proof. 
The pro('esO' i~ said to he Ruitable for the treatment of 
textile., .".Hell as tent cam"as, and in addition to imparting 
the properties mentioned above, it:; claimed to render 
tllC nlnterialf.' more durable. 

It ma.v bt, of interest to describe thif> process in some 
detail in yiew of the fact that another 8ubstau('{" 
bentonite, many new 11.-;eS for which are now developing, 
j.~ emp10red as wf'll as the tha11ium compound. 

Two holution~ are rf'quired, A and B. An examph, of 
A is at' follows: 

Soap 
Casein 
Carrageen 
Bentonite 
Petrolatum 
""'ater 

Parts 
15 
10 
5 

30 
bOO 

2400 

Solution H ('ons.ist,R of a solution of a thallium Of 
certain other metallic salt, one part of the salt. beinp: 
dissolved in about 40 parts of water. 

The soap, ('asein, carrageen, and water are beaten 
together, a small amount of borax having been added 
to render the casein soluble. The temperature should 
be from 1400

' to 200° F. Into the emulsion which i~ 
formed, the bentonite is slowly sifted with constant 
stirring, and when incorporated, the melted petrolatum 
is added, the liquid being continuously beaten during 
the operation. 

The canvas to be treated is immersed in and thoroughly 
wetted with A, wrung out and passed into B, washed in 
water to remove excess of metallic salts, again wnmg, 
ond dried. The finished goods are said to be entirely 
without any greasiness, and to be of a good oo101lI. 
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~I .18 0# mdi-knock addition to motor Jud.-English 
,,,i Amencan patents have been taken out by the Asiatic 
.~~l)lf'um rA>., which claim that pinking or knocking is 

,,\")11T cd or reduced by the presenl:e of thallium vapour 
- th ... ,·a.pour. of & thallium oompound in the engine 
·limler. It 18 stated that metalliC' tha.llium or an 

l:l"" .. oi_l1hle compound of thallium may be suspended in 
Iud, or that a thallium compound may be dissolved 

t he fuel. Compounds claimed to be particularly 
,-,]: ,_h1e for the purpose are thallium benzylate, phenyl 

. lute, oleat,e, amyl alcoholate, ethyl, and acetoacetate. 
\:, ,ut 2 gram.., per litre is stated to be a RIDtable propor­

of thallium compound to add to the fuel. 

... ' .lhnor pos:,£bilitie..~ of thallium ('(HlljlOIIJldR._ 

III photography. In 1929 Liippo-Cmmer showed 
• 11.11 111 making an iodide-free emulsion the addition to 
.:)\ .·r nitrate of one-tenth of it!' equivalent of thallous 
njT\'(llf' greatly increased contrast without fog for 
.;,,\-,.jnpment with hydroquinone. 

The same worker has recently found that the a1\socia· 
(1f t hal1ium iodide with silver iodide in an emulsion 

'."T .greatly incrc3.-.;;es the general sen...,itivity and thf~ 
... Iuur 1>ensitivity. Itf:. furt,her application in thiA 
dm'('l ion seems possible. 

:1): In glass manufacture, for the production of blacks 
1>:' hronzes, or, in lead glass, greenish-yc~low8. It al'-lo 
:ni'f\'a~es the refractive index of lead glass, and rendem 
:' l~lf)re suitable for making artificial gems. 

I", As a catalyst in the hydrogenation of lignite. 
"ll For th(' production of orange and yellow pigment:,;. 
,"1 As a " getter" in tungsten lamps, t.o prolong t1f' 

of the filament. -
'/i For the preparation of heavy liqllids for minera­

('!..:)( ,11 laboratory use. 
!,lir ,,,riter is indebted for much or the foregoing 

lHl'Jrnmtl0n to articles by Dr, James 'Munch and Erue...,t 
r' Enck in .. Mineral Foote Pr;nts," 1933, vol. vi. and 
! '.I:2~j. vol. ii, and to Information Circular Xu. 6453, 
r.~, Bureau of Mines. In the first and third of theRe 
1,uh1i('atioll8 exten.'llve bibliographies will be found. 

AN APPARATUS FOR TIlE RAPID ESTIMATION 
OF OXYGEN OR OTHER GASES DISSOLVED 

IN WATER 
By R. C. HOATHER 

lb" apparatus to be described provides a rapid means 
I'xpeHing gases from a sample of water by boiling 

arier slightly reduced pressure, followed by collection, 
)1.('asurelllent, and treatment of the gases with ahsor~ 
""fib. The method has been in use for eighteen months 

the estimation of dissolved oxygen and nitrogen, and 
been found to he accurate and convenient. It is not 

:,:l'ee!ed by the presence of other substances, including 
(,xldizing agents such as iron salts and iodine. Using 
,t solution of oxygen in pure water, some comparisons 
WE're made with the 'Winkler method, and agreement 
"Iltamed within 1 %. 

The apparatus consists of a 5OO-c.c. Pyrex flask, 
h .. ated directly by a bunsen flame, and fitted with a 
:'ubber ~topper which carries a side tube (B) with a 
-·"bber joint and screw clip. a delivery tube (A), and 
~ short tube (C) with a connexion of pressure tubing' 
mto which is inserted one of the sample pipettes (D). 

T~e d~livery tube ends in a tfou)1:h of lucreury oovered 
WIth water, and disch&tges the gas mt,o a mit'rtl4burotte 
(E). The bottom of the flask is cO\'ell'll with a non­
porous mat-erial to pre\'cnt bumping and facilitate 
removal of gases from t,he water, for which purpose & 

layer of braSl:S screwF. has been found very efilX't.jve. 
The fin~t operation in mring the 6pplu'ntm~ i~ to admit 

wat"r into the fla,k through tIle Bid. tul", (Il), and boil 
for about 15 minutet<. Water is t.hNl ?tithdrawn 
through this tube until the vohlme is ~hout f>l,) c.(' .. as 
i~di('att'd by tht> mark eM), and the dip is closml. The 
plpett.e (D) c.ontaining the sampl(' for annlY!'is. it! in~l'rtt>(i 
into the rubhf!r ("onnexion whill' !-!t·OlllJl is i8~uing, (lut! 10 
('ll8ure that aUnir has lwen exp<'llt'd from tli(, IlppllratU!\ 

some condensed steam is collected in t.he micro~bUJ'et1 i' 
which was previously filled with mercury by the applica­
tion of a Vacuum above its tap. By opening tbeltap 
(F), the sample of water is now admitted unt,i] the level 
fa.lls to the lower graduation mark in tl](' pipette. The 
admission of the sample occupies lCB8 than n minute, but 
should not be so rapid a.s to draw mercury over the top 
of the delivery tuhe by reducing t.he t'eruperature too 
far. Mter the sample haR been admitted, the bunSf'n 
is lowered and when the temperature reaches UK)/) thE:' 
ga~s are driven over together with some crmdensed 
steam. Collection i~ continued carefully for about two 
minutes or as long as is necessary with the Rize of appara­
tus and type of Bolution being used. The heating ia 
finally increased a little until the bottom of the delivery 
tube is swept through with uncondensed steam and the 
micro-burett-e is moved from above the tube so that the 
apparatus can be allowed to cool or used immediately for 
another analysis. The volume of gas can be read after 
cooling, and again after the introduction through the 
tap of an absorbent (e.g., strong pyrogallol for oxygen); 
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(jr If dcsirf~d, thl' ga" ('all tw (lrawn off into another 
f1pplLrntUf.! for analYHiH. 

Ttl(' .... ampi(, for linaly~i;' is ('ollt,l'tf'll hy allowing thf' 
. ..:"lution t.o flow t.1JTough t lw pipette fiO that the f<lp~'imen 
"htllinl'd Im,1-! not Iwen in (~(Jftta('t witJl the air, and a 
rf',I~!'nt ran llf' addNI inmwciint{'ly to prcn'mt t hI' prog:TC'ss 
of It Tl'nct ion hl.j'f)ff' 1 hi' amdysis is made'. An exam pIp 
of lhif.. if- ttl!' nddltJOIl of a small yolume of a f'troug 
'-Io!ulirlu of indiw' (in NI) or hromiIlf' (in II Br). to a 
/llt1llph- wllidl j,'l to hf' oTw}r.'-wd for (iis.'!()l'w~d fjxyg(~n 
Wbp!l suIJ)hill' (lr irlJn ~Illtf' arC' llislJ prt's('Jlt. For thr 
p1Jrpo.'.t(· of iufilJl'w'ing till' evolutioll of certaill p-aSt')'. 
It I)'. mOH' {'0l1\'!,'1\11'l\\ 1.1 ,Hid a T\·.a).!t'nt to ti\l' water ill thp 
IIn."k. Thr' :-;!()'\Y (·yolllt!OD 01 ('0> f(lr (·xumpll'. hom 
(·!lmp/)ulld .... jll II ."'<lIlIJ,I,· (If wat~'r. ('Hll I,I' j',I'i'\"('ntl,d 

by tIll' udditil>]J of {',lIli,til' in tJ,i .... m;wni'r. .,Ii lJwt 
rbl' l'slimati(111 IJ{' OXVgt'll ,lflllllilrol!('1J i,. fa('ili!Hlp(i 

A f('w P(lJlJ1:-. irl U;(' dt".:iall (,f tlw Hf!fiuratu ...... Jj(ddd l f f' 

tll('lltiOlH'ri ill url'lltl'r r!1'!Hil thaII wa:-- wiLl'lI 
dl, ..... nilllfl!! it)'. Thl' hpst position lhl' It,\{'l 
ilJ !!lI'r1'lIT'\" III 1 J'()llgb L" ju;::., lH'low thl' I' lid of tht, 
d,·ll\·('r.\· luill', H" "how!1 III Ih" diagralll. Thl' ("on-
<,.jl"H"1il!1l))) ,)II' f'f'njrl' of tJ,I' /J)1It'jtl' j"wlt 
('''.'-\('1)11<11, lInt :lll()w~ H pau"(' 111is 1~()il11 dlll"ing 
JJ(iJlIi";SlIlt) 0/ thl' ":Hlllph' mto tlil' llask. and ,~(> jl('rmit:-. 
rilJlid lllO\'('llll'H! 11mnq . .>:/1 llJ1' wideT' pan of till' pipette 
without tOI) gn'<ll :1 n'liul'tion of \II"(':-;o.U1"(' in t]lI' Ha;-,k. 
Any Illll'1"('hHllJ,':l' II!' with lIlt" atmll"JdH'J'{' i . ..; thus 
1IllllJlll1ZI'd :lllIl h:I'" {(Ill!hl iHappn"'iald('. \rllf'n 
,·,..tillwtiu!...: . ..,ll!!hlh· solnhk .... twh 11'-. nX\'j!('H. no 

. 111/11(' will"'l' 

!ll tIll" mill(,-hw'('lt", filii! lllC<hllrf'llH'nt is 

IlI:U!(' fall'ly "'POII 111'11'1 of1i1,' gas. 
Thl' il1'l!!ht 01 tIl'" dl'li\'l'rY 1 ulw i~ ,I HI:lft(,l" of ('011-

1m! III t hi' pH' . ..;elll :(ppawtu<; it is 4:1 em .. 
('!Ill hf' 1'l'du{"l'd lu !!hout 77"', 

Thl'Ramp]" ()f 7(1 (".e., and tlw 1l1Icl'o-hurf'ttp.<.; 
of 2';1 (".1'. CI"Lplll·lty. The lattt'r shouLd \1(' at hw.:;1 
:1 min in diamdt'r s() that huhh!('s of i!a:-; will rikt' III 11 
throu)!h \vuter. TIlt' dllHl'llMionM :-;h{lldll, Low('Y('r, b~, 
adaptf'd for tlU' tYpt' (If solution that ]." til hI' anulY1'('{L 

J should likl> to thank )lr. (' F. (loud!:',,(' for hi" 
}\('Ipful inTl'r('st in the dt'yt:'iopmcnt of tIns appa1'atu~. 

Tit" Sir WdlialIJ HalIlMny LabIHntnri<'!-> of Ph~'",i('al 
lIwlln(I]")!anie (,lwl1li::;;try, 

Uni\'t'r~jty ('nll('t!\" Lnuoon 

quickly concise part,ieularf:.. of factory developllll'llt. 
during the la~t century. 

A review of particular interest to the chemist i~ Iha; 
which deals with health. Looking back over 100 yeal) 
it is .'ltriking to find that so many yeam elapsed br.f{ln 
the !-l(,lruce of medicine was URii'd as an aid to imprfJl"> 
workin~ eondition:-; in industry. The review Rhow" 11H­
progresl:lj'T t't.f'p!o; by which lead, arsenical, and 11}1O:'-. 
rhorou~ poiROltin~. anthrax and other diseases W('r. 

brougbt untier control, and mentions t,he work IlO>,> 

pro('('pding to n'duce the incidence of fihrOf<is of th., 
lung, cancer, dJtome ulceration, etc. 

A{tholl~h till' ri>,port of illdu:-;trial d('\'elopnH'nt dmin;: 
1\132 f(·(·ul'lh·d aC'utl' del'f('i'\:-;i()li in :<'I've.ral RtaVil! Illlh, 
trie,.., it is:. f'tatNl that indit:ation~ of hetter prospl" t 

,"\T('rl' not .vanting and tJj('J'{, were :",ome reDl<lTkil),!, 
r('(·o\Tries. The (;anning of fruit and Yeget.abh~b. 1lJl( 

thl' (,illt'Hlutograph film indnstr.'·, grea.tlr expandd 
und otlJrr .. hrifLht ~p(ltt' ., werl' the wgar heet fa.dOlW' 
ho",il~ry 11lIUl11factut"f' in the l\lidLtll(l~, th(' spinning- I, 
yafU, and the ei('ct.ricltl ~upply indu:;try. 

L(·y;s7a(i()j,.~Thp Pottery (Sjli(;o~i)-,) RrgulatiotL', CHilli 

iOlO fUTce durinp- the Yf'ur, amending t.he ]913 
liollS, ]'('C]uirin~ dJici{'nt l'xhau.<;t draught and 
JJl·('cuutinn . ..; during expo~urt' to silica du~t. 

Rf'fli,~(fI('d Il'orks.--Thcf(' W('1'(' l{j7,8~.JI factories am 
\l(),t\;l\t 'worksllOps fl'gistf'T{'d during t he year, an incrt'a,t 
of 2:):37 far1orlf's and a d('('rf'<tse of 415;)5 workshops. 

The Dt"'partment of Hcientdi( 
Hp<':(,dl"('h 11a)'. tttranf!ed for rC8earch to lit 

conduded II." Ill(> ('}J('mil'ltl IJcfclJ('f' l{('s('arch Vt'Jl:m 
lW'llt of Ill(\ War Offin' OIl . hreathing apJl;trattl~. 

intl'lHlf'd for protert]\'\' U"l" in Just.} and toxic atmo.' 
ph(\]"('~. N.imultaneoll . .,]y, tll(' hf'st methods of df'tectill~ 
lind i'~limllting trat'e~ of tOXI(' ;-,uhstftn(,(,S in t.he atnJO.' 
pJH'l"I' .. UP bf'ing stuJif'd. 

AI,cid(,lIt ..... ---The total nUnI!wl' of (lecidents <lgail 
:-ihow:; a dpl'!'('iU,{' from 113,249 to 1(){'t,l64, and tIl! 
fatalitic~ from 7;)5 to 1)02. ]~llilding" under constructlOJ 
ac("onntl,d for ~)G of th{' fatalities, and tht, metal indusw 
(mdtillg, conv€'l'sion, rolling, founding, etc.) was next o~ 
the li8t wit,h 72, whilst there wert;' 30 fatalities in th, 
dwmieal imlw!try_ 

E.rplo.~·;()ji'<;.~ Two explosions art' reported in watt" 
gaf: plant. and others occurred owing t.o t·Le brea.k out u 
blast furnaeeM, the incandescence of the iron sulphitl 
('oating inr .. ide a tar still, and incandescence from th, 

ANNUAL REPORT OF THE CHIEF INSPECTOR same {'au," in a yulcanizing plant. 
OF FACTORIES AND WORKSHOPS FOR 1932" Health.-There were slight increases in tbe numb." 0 

caf:les. of lead poisoning and chrome ulceration. Amlin, 
TIll' prel>t'llt yNr is the hundredth anniversary of the poisoning showed a decrease, and th{' number of c&S(> 

appointmeIlt of tIlt' ilr6"t U(l\'l"rnment Insp(>CtOl',s of of anthrax (16, with one death) was the lowest OJ 
:FlletOl'ie~) and mu('h spael' in thi~ annllaln'port ha:::. been record. There were 125 cases of gassing reported ant 
de\'oted to lJist(ll'jclll rn-iewK of t.he function~ and amongst the rarer forms, ethylene dichloride, ethylen 
reMpol1;;ibilit,i('s imposed on tht' department by pl'ogref\~ chlorhydrin, and hydrogen iodide were each responsihl 
Rivt' lrgisiation. These fl'yiews deal with employment, for one case. Special attention has been given to th 
8afet.,"" IH'alth, wt'lfarr, "tTu('k," piect'work, homework, effects of trichlQrethylene, which has come into extendt-" 
the GovC'rnmcnt Wool DisinfC'cting !:Itation, and the use in t.he last. year or two, but although a feW' cases 0 

HOIDe Offiee Indust,rial Mll:,;eum. All of them are of partial anresthesia were met. with no instance of chroni 
much interest" and although no doubt they are not intoxication was "Observed. Inquiries into the efiecm 0 

intNlded to be regarded ag workf'l of reference, they exposure to cellulose la.cquer have demonstrated the neet 
will probably he used a1:\ ~uch hy many who wish t.o find for vigilance in maintaining good ventilation anI 

• H.M.8.0 .. pp. 134. :!/!. > reasona.ble temperature. 
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INSTlllJTlON OF CHEMICAL ENGINEERS 
EXAMINATION FOR ASSOCIATE MEMIIERSHlP 

The following is • reprint of (,he papers set for the 
1'):)3 A&.'«JCiat{'-Membership examination of the Insti­
':ttiou of Chemical Engineers, held during January---­
\i,lfCh and July. 

Home Paper, January---:Mareh. H}33 
'dIP <'3Ddidate may' attempt ont' qU(,!l.tioll onh-

1,<)'" ~(>dion A. and Qn£> question unnf'r Rff'tioll B. . 

SECTIOX A 
I). Prt-'}larl:' a detailed !'('hemE' fOT tlle IH1l,lilAfai:turt' 

. :) t ... _mfl, of H~~o atf'tie aeid per du.y of :H h(lur~ from 
{I('pl<itc' of lime, aSRuming a market to 1w ayltibbl<, 

. ,r a fr-Cl!-Ionahle quantity of 30[':0 t('('hni('ul !u'~!li(" 

" ,<I 
:-:'uhmit detailed floW-8heet~ tihuwing !)alancet' 01 

1l1:Ih'riitb, heat and other form:'> of ('ner~y, and tim!'. 
1 'uknJatct-' 1)," far a1': pORsibJp from first prilll'ipk-" 

. tlf> Plain dinwllsionH of all {'Rsential partH of th(' instal­
:,I~IUn. !'pe('ifyin!!: the materialH to bt, l1S£'41 niH 
,,'I aJ>proximate estimate of t.lw eapital outlay and of 
Til,' {'UHt of production. 

i'n\ll<iw a f!f'neral arranJ!emcnt drawin~ of tlH' wholt, 
)linn:. and il working drawing. t{"chnical sppcifinttiull 
illld Jl:'tailed ('o~t f'stimaie for one of the reaction \'f'R~el." 
1·[I]lllo),l'd. 

12). l)iH('Uht' hriefly and critically the llwthodH whieh 
11;1\ l' hf'pn propo."cd for the ft'movnJ of tar and pllf>nol 
~J'IIm ammonia liquor. 

Prqmn' a uptailpd scheme for tlw tn'll.tmPIlt of tIlt' 
!lIl\lUl' [Will il f'oke-on'n plant earhOlllZill;': 7(}1J toUf' oj 

lJll.i }Jer day of 24 hOUTS. 

;o.;uiJmit detaiil'd flow :'lht'ets showing halanc('s of 
lIlat('rial~, hNt and other forms of enf'r_g.\", and timt'. 

Cakulate. at'- far aR pos"ibl(' from finn principiN<, 
th!, main dimPH.'lioni> of the installation. 

(:;we an approximate es.timate of t.he eapital outlay 
llld COKt of operation. 

Prepare a gpneral arrangement drawing of' thE' whole 
plant, and a worbng drawing, specification and detailed 
'(lsr estimate f'Or one of t.he special vessell:; 5"OU would 

\3). Prepare a detailed scheme for thl:" m,anufacture 
)1' 4. tons per day of 8 working .hours of mononitro· 
:I)iuene from toluene, nitric acid and sulphuric aCld. 

Submit detailed flow sheet~ showing balances of 
matprials, hNlt and other forms of' energy, and time. 

I 'alculatt.., as far as possible from first principles, the 
m,jin dimensions of all eS8entiai parts of the installation. 
: ;i'"e an approximate estimate of the ('apital outlay 
tnci of the east of production, assuming a value for the 
\Y<iste ll{;id of 258. per ton. 

Prepare a gf'neral arrangement drawing of the whole 
J/<l.ut, "hawing clearly any Rpecial precautions you would 
like in ha.ndling the various mat-erials, and give a 
'\'urking drawing, technical specification, and detailed 
·~t estimate for the nitration vessel and its accessories 
\'hich you would employ. 

{4}. Prepare a detailed scheme for the manufacture 
)f met.allic magnesium from anhydrous magnesium 

chloride ~uitable for an out.put of 5 tons per da.y of 
24 hours. Rubmit detailffi Row sheets, t'lhow;ng balances 
of materials, heat a.nd oth~r forms of enrrgy. and time, 

Cal(,ulate. Rt! far a~ poAAibJe from -tim prindptes. 
the main diuu·n!"ion:-o of all f'&'\('util\l part~ of the inst.al~ 
lation. Give an u,pproximat{' estimat~ of the (_~apital 
outlay and of tht' ~{)8t of production, 

Prt>part' a f!:t'nt'ral Ilrranllf'mt~nt drawinlo{ of the tmtire 
plant and a working drawlilg. t('C'hnieal ~~~ifkat,ion and 
detHilt'd ('ONt, eJ::ltimat~· of 1he tyl''" of rt'adion ve-88e1 
~-()U would pmploy. 

8.";CTWN B 
/1). A mi.xtun· 4'uJ}lujniug :3~P\, 1)), wCI,l!ht of llwthyr 

lllt'ohoi lind 71)\~o hy wei)(ht uf pthyt 1\1('~)h()1 11'1 t.o hf' 
separa.tf'd hy t'ontinuuu" dist.iHatlOn into llH'thyl Il.\t·ohol 
ltlld f'thyJ a,kohol, {'Iu',h of \--!;)I:\J purity (h~' wI·i~ht). 
Plot a (·tun' ,,;hl)will~ t.ht· rt'liltion>lhil) hctWl'l'l\ tbll 
numher of ideal plates rNluirt·d and tbt>. ht'at cOMump~ 
t.ion, as:mming the ft'cd to ht' J:t1 hoilingpoint. Mixtul'('!'1 
of methyl akohol tLud I'thyl akohuJ flHt\' h(, tl.f.'Hu[twd 
to fol1o~' Haolllt'~ Law. . . 

lndicat(' approximah'ly tlH' 1i1lli11'1 hl'tW('t'H whi('h 
you wOl1ld j'xpt'('l tlH' reflux ratio tn Iii' in pradit,p. 

(2). Writl' 11 criticall'~l'.!ty nn "Tt'llI.p"fIlture Meat:\urt·~ 
ment." indiC'ating th{' rangn of applit'tl1ion of ib8t.ru­
ml'nt!> of diff4\f(·nt type~ .. t·hf' ItccHl'<ley uhtaiImblc u,ud 
t,he precaution!" llPC{'t'>sary in prael ic'p to Pl\SUf(' a.(J~UfJ:tte 

rel-lUlts. 
(3). l>eHCribe t.he methods that afl' mnploYi'd in 

indmlt.ry for r(,1Uo\'inf,!: RUApt>nded {lul-tt or llli.'!1 from large 
\·OlUIDN; of gar-. 

(4). Prepare it sciwnll' for tilt> C(JWpii'tp treatnlPut of 
boiler-feed wu,tl'r to rendi'f' It llun-&'aling ,md non· 
~orrOl:;i\'e, for U.'!t' .in a water-tuh(· I!oi\(:r ~('neraj,in1!: 
40,000 ih. of Rtf:aID per hour at a workmg: I'rl'8i:1Ure 
of 2[)(1 lh. per sq. in. gauge. ~(JI~,O of tlw "teU-In is con­
densed and returned to 1 h1,' hot well at It temperature. 
of 40° C.; the remainin~ Iorio il'l u~d in proecBfI work 
and not returned. 

The hot well i:-=. open to the atmosphere. 
Thf' ,. make up ., wat·er iR at a.n init,ial temperature of 

Ill" C, 

AnalYHi;.; of ., make up " water is: 

total diSlmlwd IiOlidl! 
Alkalinity (calculated M caleiunt 

carbonate) : 
as hiea.roonat,(' 
M('arbollllW 
lI.."!cllUl!tic 

Total 
Chlorinf' 
Sulphuric anhydride 
Nitric anhvdridl' 
Hilica " 
Lime 
~IagnC!:\j& 
Ammonia 

Gra.iui'! por gal. 
Ill·;! 

1:!'39 
nil 
nj]' 

12'39 
21·04 
33'41 
1·77 
0·64 
l'fl 
g'4z 
0-28 

Estimate the probable combina.tions and give the 
nature and weight of chemicals you would propo.se 
for its treatment, and give sufficient details of a suitable 
softening plant to enable a draughtsman to prepare 
working drawings. 
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Indli Ilfl' cl(~nrly how yuu w(mld proposl' to remon' 
till> dl~"I)I\'Pd oxygen from til(' \I,"ater, a}lsilming that tbp 
0t ('(Jll1fmt of Ow" makr up " wat.(~r is 7 e.c. r*r litre. 

Thfln;tia,,I(, JuJ!l13, H-I.13 
10 a.'fII.--l p.m. 

TIl(' candidlltf> lIlay Ul'l:' the referpn('{' hook>< proyided. 
FOllr qllf'Rtions only mny Iw Itttt'mptt·d. two to he 

t:lh,lI fr(Jln l'ad) part of tbi' paper. 

:;'hwTros ('- ,PART I 

(1). WaiN j" flowing t,hrnngh a vertical pipe, of fJ in. 
ltlu·rna! diuml'tc'r, at tht' rat{' of 200 gal. prr min. 
TIJf' pip!. ('ont.aiJlI' Jt pllltl' hllying n :3-jn. r]11l11ll'tf'T 
(,(outrull,Y _"it lIajpd "harp·{'dw·d qriii('l', 

('akullltr' til!' prp,-;,'-lllf!' drop ,';}lOwn 11..- 11 manometpr. 
('nllllP('U'd to t~(. pilIP OJ! npposih· .:.;idr.') of tht' platf' at 
IJ()ints I ft. \'('rtll'aJly apart. 

(2.) nin tlH' !'qllation pf Bpl"Ilonlli',-; T1H'orcm in a 
form appli("ahlf' to lilt' flow of ('ompTE':-.;sihl(' fhl1ds, and 
(kriH thNPfnllll ,'xpn'Hsions from which the v('loeity 
()f flow <llld 1111' llIiHi:-l \'('Io('itv nUl b~ el1kulat{'d for air. 
IL":--Iurning that t h(' approxllllatt' admhati(' "quat,ion 

will upply. 
t-'.how that tiLt, llIa:-l~ wlo(,lty through an orifice will 

baH Ii Inaximulll VUhl£' Wil('ll tllt' prCB8urp on th(' ('xit 
Aid" i~ approxirnatply o·;)~ of that on thc t'utry side. 
ltnd f'UH!putl' t,!\(' linl'ar \'(,loeity under thf'se ('ondition:, 
wtH'll till' prl's:--Il!rf' 1111 t \)(> f'ntr.\' sid_{, ii" I kg. pt'f sq. ('m. 
,lit". and till' t!"Il:'Hty of air i1"' I ·17 kl-!. pf'f eb. m. 

(:1) .. \ ("(Jolin!! ('oi{ ('onsi"ting of 10 m. of pip(' 25 nnn. 
hor,' l~ p!a("pd ill u tHllk of liQllid, till' lIt'at losses from 
whi('h may IH' Ilt'git,('u'd. "'ntf'f is pa:-;l'('d through thf' 
('nil al (·Oll,..,tllnl yejo('ity of:! m. per .<;1'0., and it. may he 
H"t'tllll('d tl1ll1 tilp onrall eoeflicient of lwa1, t.ran~ff'r i:--l 

1000 kg. I'lll. ,sq. 111.:'111'. :"C. throup-hout. 
ASSUll1ill~ t llHt t lit' hquid in th(' tank is unifonul," 

at lOU (' and tllllt the watf'l' enterR the cooling ('oil 
Itt :W" C., l'ilklilatt· tllP outif't tf'mperat.ure of the watf'r 
and the ('fli(,lf'llCY of the coiL 

('!lleulal" approxiuwj('ly what dlall~t'R in f'ffiri(,l1cy 
wouhl lit' pro(ilu'Nl by It'n~thplling tbi' ('oil 1(1 W lit. 

It'ngth atJd J()O TIl.lcngth. 
0). f'akllhttt> tb(' theort>tica.1 h.p. rl'qtlir('d for 

('ompn'l'l"illg 2(111 ('iI. ft. per min. offrel' air to prf'Ssurefl 
\gall~") of 70 lllld 2001h. IWT Rq. in. rt'Rpecti\"eiy. 

Indi("lHI' hrit'fiy any difft'rl'n("('s in the I'quipml'nt 
you wot~ld tlmpJoy in thf' t.wo ('ases, and estimatf' thr 
POWN fl'quirt'd in practier. 

(flJ. f'rlldu(,l'r gas iR used as fuel for an iuternaJl,)­
hf'ut('d kiln eaif'iuing a product which ~ive8 off carbon 
dioxidp and \Vatf'f during calcination. The analyses 
of tlH' exit I!tHWI' and the producer €lUS are given below. 
Calr-ulat(' thf' pl'r('l~ntage of eXCf'R'! air used for COIll­
bu:-tioD. 

(\llUposltim) of 
produt'cr gal:! 

0 

CO! 6~'5 
CO 27'0 
H. 12'0 
I'H4 0·5 
~I .~4·0 

Composition of 
t'xit gMCf' 

0 

CtJ~ 2;j·} 

0, ,}·3 
X 2 @'o 

SECTION C-PART II 
(6). OiliB pumped through. straight pipe 6 em. inter; 

diameter 100 m.long at t.h~ rate of 32,400 kilos per hOl 

The net power eorummptton for overcoming frictivn 
resistauc'es alone is 7·5 h.p. GiYen that the di:n~i 
of tllf' oil i" 0·9, calculate the average coefficient 
ViRCosity. 

1 h.p. -= 746 X 107 ergs per sec. 
(7). The following liquids 'are to be fllevatf'G to' 

height of;)O ft. at the rate of ROO ~aL per hour: 
(a) Water eontaining sand in suspenRion. 
(b) ~()% a(,f'tic acid (cold)-"S.G. 1·07. 
((.) ~lolaRRf'};'-' ~.G. 1·45. 
(d) If)f;,;) sodium carbonatf> solut,ion (hot)-S.G. 1 i 

t;)tah' what t,ype of apparat.us and mat.eriahi of co 
st.ruction you would employ in each caSe, giving: t I 
reasons for your choice. 'What, approximatel~T, wou 
he th(' h. p. ff'qrnred in ('aell rase? 

(8). Calcu1ate the dimensions of ('ro~:-; t'ie('tioll of 
ban· eoppe:r conductor to carry a current of ]0,01 

amps. subject to the condition that thE' temperatnf(, 
tlw ('onductor shall not rise alton' 3!)~ ('. when t: 

Rurrounding temperatnrr II-; 20C' (;. ('aleullttE' th~> \-olt;~: 
drop per ]00 ft. run. 

I.ORS of heat from a eopp~r surface 
~ 0'2 (T,< - Ta4)10~~8 + 3 (T, - 1'a)l.". 

kg. cals.isq. m./hr. 
Where 1'$ ""~ ahs. tem-p. 'C. of surface. 

T. = surroundings. 
R('sl!;ltan{'(' of {'opper at 20~ C - .'" (,hm for 1 m. 
It'llg,th. 1 liq. mm. Iif'cti(\n. 
TI'r.J.pemtufe ('[)efficipni of re'1istanrr =- (j·O()J per 
1 kwh, _., 8tiO kg. eak 

(9). The COmpl'f'RSOr of a refrigerating plant tak 
20 h.h.p. The t'v<lpomtor and conden~er temperatur 
are 15'" F. and 70- F. l'{,l"'pective]:v. ThE:' pfficiency 
the compressor if, 70(),;). A~lmming a Tf'verMed Cam 
<,yele as all approximation, ealcuIate t.he .. ~olume of hril 
that can be coo}t:'d per hour from 35c F. to 22'" F. 

S.G. of brine = 1·18. 
Sp. h{'at of hrint' = 0·74. 

1 h.I'.-hr. ~ 2546 B.Th.U. 
(10). Dp-scrihe briefly the main type:.; of instruIDe[J 

used for che(,king the efficiency of combustion III 

boiler plant hy the eompo:-,ition of t.ht' fiue. gases. Bta 
what. you ('onsiuer to lit' t1wir rehtive advantagef" 
disadvantflges. 

Thursday, July 13, 1933 
2 p.m.-f) p:Yn. 

The candidate may U:-le the reference bookM provide 
Four questions only may he a.ttempted, t.wo to 

taken from each pa.rt of the paper. 

SECTION D-PART I 
(I). How would you determine th~ fiit,ering charact·{ 

istics of a givell slurry? 
DiscU8S brirfiy the advantages and disadvantag 

of: 
(a) A filter press. 
(b) A lear filter. 
(0) A rotary filt<l'. 
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..... ',Ite what. t.ype of filter you would propOHe in e3('h 
• :J(' following cases: 

To clarify a vegetable- oil after neutralizing th~> 
free fat.ty a.cids. 

Ii 1 To separate precipitated calcium sulphate from 
a concent.rated solution of phosphoric acid. 
To separate fine salt nyt'ltalg from a hot lnothl'T 
liquor. 

_ .. D(,8Crib(' briefly with rough ~ket('he~ tlIP f'quip­
IH required for: 
Ii' The evaporation of a saturatf·d f-tolution ill double 

(>£feet, 

The evaporation of a dilute Kolution in triplf' f>l1f'd 
wit.h forced circulation. 

:,tate the effeet upon (>vaporlltiW' ('apacity and 
• ("(,nomy of: 

(i) Boiling-point rise, 
lli) Multiple effect working. 

i!li) Yapour recompress.jou. 

{;i). Write a Rhort teehnical l"('port, de.Rerihing Ow 
t'~,,"('ntial features of some industrial proccl'lf: in which 
"(l\] are particularly jnt,erested. 

ii). J)it-iellR~ the pbYRico-C'hemicai principle::: inyo!ved 
H, f'ither: 

Ii) The ma.nufacture of HyntlH:·tic methanol: Of 
IIi) Thf' hydrogenation of coal tar, 

H(tw are theRe principles applied in indu~trial practice? 
Iilustmt.e VOU! answer bv a diagrammatic flow :,:hpet 
(lftLe pla.nt. . 

l~t). l)pl'crihe a kdi milL indicating in partir'ular the 
'rep-.: thut can h(" taken: 

(11) To obtain a uniform product. 
(oj To prevent contamination, 
(;) To obtain the maximum grinding efficiency. 

How would you calculate the critical speed of t.hf' 
hall mill and approximat.{']y the h. p. required ~ 

SECTION D-PART II 

\6). "lhat, factors would ha,e to be con~idered in 
,lu,jp-ning a plant for producing 2000 c1, ft. of electro­
lytic hydrogen per hour with a maximum of economy? 

(7). Deseribe the mechanism of the drying of a wet 
~()lid, illustrating your anAwer by referenc(> to the drying 
"~I; 

~a) Loose salt crystals. 
(b) Lumps of whiting. 
(e) Slab, of ,oap. 

(8). In t.he rectification of a mixture of alcohol and 
water, what factors det~rm.ine : 

(a) The capacity of the still and column? 
(b) The degree of rectification t,hat can be obtained? 
(c) The amount of stea.m that is consumed 1 

(9). Describe, with .ket~hes, giving the principles 
of operation, the t)-pe of plant which you would recoIJl~ 

mt"nd for (Jny Ihrrr of the following opent.iQn." on Ii 

('ommet'('iai 8(·tUt> : 

(a) Thf' a.bsorption of chlorine !lll .... by NaOH to 
prodUce a. com·f'ltt.rated hypochlorit.e liquor. 

(b) The e.mulsification of bituffic:n in wat4't'. 
(c) The separation uf tnr foj.! from proom'l>r Il:;M 

(dl Thf' extraction of n1ltgn('~lUJn Ii~ hicarbona.te from 
a mixpd pr('{\ipita.tt· of n\n~nps.ium hvdroxide 
and calcium carhonatp, . 

(1") The production of ('omm{,l'ciai l'to<iiu1\l ('hlonde 
from !';{'a Watpf, 

(10). Gin' an iLccount of tlw h.'(l-fibu t1lt'ory of 1lR.!'l- ~ 
absorption. How ~nn thf' th{'(lfY it{' I\pplipo to Hie 
dt~Rign of an absorh('r : 

(a) fOT ammonia; 
(b) for mlphur dioxide? 

F,.ia.(~!f, J Illy H, Hl33 
JO a.m ... ,~l p,m. 

The randidltk may u~(' thf' n.f(,I'('nr(' ht)ok~ pro\"icif'd. 
FOllf qU(,Rt.ion~ only may 1)(' ntt(>mptf>d, two to ht! 

t.aken from ('a,ch part of th" ll!l}wr. 

~E('TlOX g--PART I 
(I). CompulAory qUN;tiuu, 

Indicat.(' in Aix only of the following ro.fl.f'1' : 
(i) Gpnerally and hriefly the type of apparatus you 

would employ under norIna.] ronditlonH in ]ar~c 
scale practice. 

(ii) In dot.ail, the Inat,erialK uf const-fIlction, awl, 
t.!cnf'rally, f he tYPf' of fabrif'atjon of t hI' plant, 
(1.1':., riveted, w(·ld('(l, ('aKt, forgf'd, dl'.). 

Wi) Rougll]Y, thr lr'ngth of ]ifp of tllf' pa,rtj(~1l11tr 
-portion Ruhje.et('d to S('\'('I"f' {·ol:Toflion. 

(a) Base-exchang(, typP watPt ,<;'l)ftf'J)(,f and tank fOT 
the regenerating brine. 

(Il) pjckling tank and ha&kf,tb for t,rf>atment of mild 
Rteel articles with wa.rm dilute H 2S04, 

(r) Rt.oragr tank for ('old 70% a('~tie acid, 
(d) Agit.ator vf'ssel for a i'lolution containing 3()% 

Hi~04 at temperature of 100'" ('. 
(e) Crystallisation of eopper ~ulphate. 
(j) Pumping cold fii/lf) nitric 'acjJ to :1 height of 

30 ft. 
(g) Screening a hard .untty niJIH·/)r1·osi\.'p mat·erial 

through H mesh, 

(h.) Tuhe ~1.ilJ for pulverizing chromij e for production 
of chromates. 

(i) Transporting strong nitrir- :l('jC\ in llLrgi' quant.itjps 
by rail. 

(j) Denitrating waste a.eid from manl1factnre of 
a.romatic dinitro' compound. 

(k) Removing arserue from _,,-ulphuric arid, 

(I) Decomposing NaCI with H2~(l4· 
{m) E\raporating oxalic acid. 
(n) Saturation of sulphuric acid with ammonia in 

the production of ammonium sulpha.te. 
(0) W".hing crude benzol with sulphuric acid. 
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(:l) \fritf' out a sfW'(,jfi('uti()1l such as you would Rend 
(lilt 1 (/ ,I manufudurf'f with an inquiry for 11 lead~ 
IHlf'd <:1"1'1 1)!llfe hlontt·ju,-; Of ;v'id egg for f,Jpntting 

.... Itlphurir: a(,id (If fiO(1~ "trengtJJ, to fw Ruital,]f' for Ii 

1l1;IXi1fjllm working pfl'SI'mrc of 4f) lb.,iI"q. in .. ('ar'teit~· 
7" (,h. fL 

~t"t(' what fittilll-(1'> you would ff'l)uir{' fur U"'(' with thi!' 
/111;\ gin II 1'()u~lj :--ht('h sllO"wiu~ how you would im'ltall 
t lw arran~I'm('Ht 

r:J) ()"i·wr!lw I,l'it'fiy t}w mosl important w('lding 
HlPt/tod ... (·mploYf·d in tllf' construction of cilemil'HI 
plant, ,wd d!'SfTifw elf'arly f IH' oPPrutiOll:< whidl would 
Iw in\,()!\'{,d jll ('()n~tnl('ting a "imph' Iwnzf'IJP storngf' 
lank of. <;H~·. !I 1'1. ,liallwtl'l' h,\' :l() ft.. lon~. 

(4). IIpslTillI' I,n air-('ollljlrt':,;:"ill)! tnf.ltalhttiull ,'\uit.ahk 
for producing: a :-llpad~1 c\llpply with a maximum pl'eH..'Iurf' 
(If 1'\0 lh, IWI ~q, ill. ilt a lHlIXlIllum ratl' of 2;)0 C\), ft, 
of fr~·(, all' 111'1' 1Il111. What arrangf'nl('nl~ would you 
provid" for: dri\'ing tllf' ('OlHpn'RC\or ~ 

rl)- i"'lnt!' what luqllirips you would mah, hf'forl' 
pUi'('haHiuf! dl,{'tri(' motor" for a works ol,taining pOWf'r 
hom 11 :-uppl,v t'Olllpany, 

lkscrijw w/ia! ;trrarq!('tlH'flh ~'(}\I would sp\'cify f(lr 
drlyill}! a \'!H'IlI1TH pump with a !;)-ILp, motor, l\~SUllllng 
a 3'plta",' Hltl'rnal in~ ,~'uJ'l"l'nt :·mpply, awl gin' particular::.. 
01' {'~Int nl/ and "tart in~' )!l'fi!' J't'quin,r{. 

~EI'T1()S E- P_urr 11 

(Ii) Wnt(' II ~hu!,t I's:-;ll~' Oil profit-sharing ~Whf'lIH>k in 
induRtry. 

(i). DiS/'ll,,",'" Ill/' 1/:',/'''' of mhl)t'I-liw'd \"f'.~,'wl,~ in the 
dWllIlI'alllldu-.;try 

(K). Whal art' tIl(' main difTel"('HCP" lwtwt:'pn con 
eluding It hll!'lIlP:O<h 1l!' It partlH'fship and llf, It limited 
!iahility ('olJlpan.\' f 

(B). A slH!-!I('-eHt'l,t t'Yltpomtor for e .... u.porating 5000 lb. 
of Wlltt'f pel' hour frOIl! I.i :-{(![ut,ioll of (i t>.<tlt C()f{ts £12(/(1 
Tlw ('OHt of "tpam \;.; h. lid, 1ll'1' lo()O lb. If I lh. of f'tmlm 
{'an p\'aporatl' (l. /;1 lh, of watl'r per (,fft-ct, what nUmhf'f 
of ('fft,(,t~ .:;hould bE' iUl-ltaJil'd to gin th{' loweR! ol1f'ratinp: 
('o"t Rnd whllt would lH' 1ht' unuua} sayin~ in 1hi:"l ('ase 
('ompo.rrd with using: a sing-It> f'fff'd '? l\f'glerting 
\"ilriatinn.s ill t,he <'(lst of auxiliar.," plant, thf' capital 
eost of the pvaporator I1my he t<\kell a.~ propor­
tiollal to the llumher of ('fled,'.;, Allow 1[)~() on tJl(' 
capital ('08t for drpn'('iation ,loud repa.irs, till,~ for 
intprf'~t and :wo (\ for 01 her onrh('ad charll(':<. Thp 
COST of labour lHay be taken a:-:. th(' samp for uny 
Humher of ('fi"f't'ts, . A:-I~Ulllt' 30(1 working- day~ of 24 11;, 
in tlw year. ' 

(10). Explain the UlNllling of t he following t-f-l"ms. : 

ConsoJid.a.tt'd bahl1H't'-... he-et. 
Holding cOUlpan~". 
D('l)f'nt,UTC-. 

Fixt'd !\.~8eh'. 
Floating ass('t:-;, 

Frida!!, July 14, 1933 
2 p.rn.--6 p.m.. 

('a.ndidate~ were providBd with a plan of an oj 
roolf'r. details of the constru{'tion of which were !livel 
al" follows: Tube ba.ttery corunsts of six passes, -(lacl 
paBS ('onsis-ting of 60 tubes of ll--in. bore. The end a' 
B is fitted with a eover 80 t.hat internal surfaces of r-h! 
tnhf'f\ may be- cleaned without dismantling, and thl 
eheRt at the end H passes through a gland so tlla. 
:'\tres~('S du(' to unequal th~rmal expansion rna\" t. 
a \"oidpd. ThE' construction iI', moreoY('-r. int~nd~d t, 
pf'rmit of1he tube nest being- withdrawn from end A. 

Candidates WE'ff' required: 
(1), Tn draw a. RC'ctional elevation showinJ!full detail' 

of tbc C'nd B. 
(2). To draw end elevation of one end with CM\,: 

J'f';moYf'd, showing dptailR of tuhe pitching and paRf!P:r 
~eal(' I! in. = 1 ft. 

LAC RESEARCH 
St,udie:-- on the heat curing of shellac, mad~ h 

J)r, R. W, Aldif'l and :Mr, S. Rang-anathan at the India.; 
Lae Rt'Rear('h Institutf', are described in Bulletin No. I· 
{~sued by the Institute, 'rhe bulletin gives details (] 
the retarding effect whieh preRsure has on the time ( 
heating required to cure shellac, and a :rough classmcatio 
of Rubst:mcpl'. causing yariation in the t,ime of curin 
hal' also heen att('mptpd. Alkalit-< and Rolvents al 
-"hown, t.o hUYf' retarding infiuenees, whilst acceleratrJ" 
includE> acids. est('r~forming catalyst:". and ammon] 
and 1tInmonia-libera.ting substances. 

}fr. 1\1. Ranga.swami, of t}Je Indian Lac Re,qear(C 
Institute. 1m.s also published a Research Xote (No.8) () 
'Vax~'Pn'e Shellac. Thf' note points out that in son 
industries WilX is unde.."lirable and is filtered off befOJ 
use, whil:st others, notably the gramophone recor 
indust'!' .... insist on the presen.cf" of a certain amount ( 
wax. A comparison of the properties of varnisht 
prepared from shellac, with and witbout the filtratio 
of the wax, W&''l therefore lllade. The wax-free film WL 

Rhown to be clearer and more attractive in appearanC'< 
I(>A~:"l hrgrol'lcopic than ordinary shellac, and with f 

mu('h resistanet' to ordinary wear and weathering. 1 
was, ho\\'ever. lacking in mechanical strength, chief] 
in ela.$t.icity, which implied that the function of tt. 
wax present in shellac is that of a fairly good plasticize 
The considerably lower resistance of the waxMfre~ la 
to the .':lcratching needle supports the demand of t! 
gramophone record manufacturers for shellac with 
fair amount of wax, 

In view of thE' smailer effects of \Vater absorptiOi 
more attracti1re appearance, etc. it is suggested that 
wax-free film or one with a low percentage of wax 
preferable wherever baking is practicable, as. f( 
example, in the electrical industry. For other purpos~ 
the rem.oval of wax makes for a deiinite disadvantage i 
108s of mechanical strength, The bulletin .}oncludl 
with the suggestion that in cases where the advantag, 
of a wax4ree shellac are wanted but baking is impraoti~ 
able, it may be posaible to substitute suitable plasticizeJ 
for the natural wax, and the -practicability of th 
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,OCJETY OF CHEMICAL INDUSTRY 
OmCIAL NOTICES 

( ouncil. A casual vacancy among tht' ordinary 
""l1ilw~ of C.ouncil has: been created /);." tht> t'lf'vation 
" II)' .• 1. T. Dunn w t.he Presidency. 

f!ie' Council acting on th{' POWPfS conferre-d on it b,' 
II< tlV-laWS has e}t>cted to fill the yacanc~' Mr. ll. Ray. 
, .1:1'; Fpeny, until recently Hon. 8ecretar~' of th~' 
~·','rpool S{'C'tioJl. 

British Standards Specification on Chemicals 
Jst'd for Electro-plating. The Uem'ral R('cretary 
\ !.p if mf'rohf'J's capable of usefull:- criticizing t.hf' 

spf'cifi:('ation for ('.'~[mjd('s Ilsed in r-j('ctro­
,1:11:1 will commnnicatf with him with a vit'''' to 

~+tllll-' thp {'olllmittN' ('on('('f1wd j,y tlH'ir (,Olll­

"L:JiC"tf'd advit'f'. 

CORRESPONDENCE 
A FERTILIZER COMPLEX 

-'Wr were greatly inti'ref>ttd in your l·ditorial 
, ,llllv 21 UUd!.'f tIl(' h('ading "A FC'rtiliz('l' Complex. 

1,\"(. ·\)lIr.,,('Jve~ are in (>ntirf' with rou that 
f" (,\','r-incfPa:-;ing Humher ('ompolllld w~nw" fur 
,·rl11zp r'" i" likely, in the l(mg run, ttl (\llU'W a (·(>rtain 
Il,,»mt of t'onfli"ion. For thi;.: rea.e;ou thi~ ('ompany 
~\>_1!!na1e~ the ammonium pho::.phate ~roup of fertilizer~ 
_ \.P, Type~ A, B, or C, each with it~ appropriate 
~l .. h·.;i:--:. The conc('ntrated (,oIllpleH~ fertilizer:-> ('Oll-

X, p, und K arc .<;old mad.,' under the iniriaJ:.< 
( 1 and AO on. Here a,gain the 3nalYRis j,e; 

1L1,)t\'f1 for f'ach numlwf not onl.,· in percenta,!!(' of 
l!!l'('(licnts hut in proportion;,: of X, p, an(l K. 

Tn lhe l-itraig:ht fertilizf'r field we think that htth· 
nuht should exi~t in the minds of f!,:eucral COlL"UUwrs 
,'!.!arding the products sold in any ('onsidt'rable quantity, 
1/: ... ,;uFt'rpho.~phate, hasic slag, sulphate of ~mrn.()l1ia, 
pru-chalk, and nitra1e of soda, Long UOle ha'i nnprmted 
h(, names and properties of t he:"'c fertilizer~ in th(' 
llnd~ of most farmers. 

,,\Vc arC', Sir, ete., 
For IMPERIAL CnEMJ('.AL IXDl}sTRms, LTJ)., 

E. N. WISE, 

Loudon, S.W.l 
Aug. R, 1933 

A",slslant Secreta,:-

PERSONAL AND OTHER ITEMS 
W{' notice among recent company regi..<rtratioIl.'i tI.tat 

fthe Lansdowne Varnish & Enamel Co., Ltd., ofwmch 
Ir. H. Talbot, in addition to his many other activities, 
, director and secretary. Mr. S. Solomon, for the last 
{) years until Tf'{'entlv works manager of Thos. Parsons 
o 30M Ltd. Mitcham, is also a director. The company 
as acquired a factory at Barnet from a subsidiary of 
mperial Chemical IndUBtries, Ltd., and hopes to com­
lenr.e production at an early date. 

We doeply regret to announce the death of Mr. G~rge 
ales J .rmain, of Dalton Lodge, Huddersfield, pre&dent 
i the Wool Carbonizers' Federation and head of Jarmain 
o Sons, Ltd., carbonizers, acou:rers, and bleachers, 
lin.tva Works, Kirkheaton, at his home on AugtIllt 12, 

at thp ag(' of ~O. )ir. ,brmH.in \\a~ out' of the, &wit'ty'R 
oldc!,t, 11W,mhe]'}1., lIb JDt'mhf'rl'Jup dating from 189ft 
HjR ffltht'r di:-;('oYet'(>(11ht' WI't pr(I('t'~" of WHO I ('xtN«:tin~. 
and Mr, .TarlU,~in dt~\'f'l(,~~d tlu' di,,{'(\\"I'T\' ('ollllllcr<'iully 
and him,,",f'lf did lllu('h til imjll'o\'e tlu< pl'O('~'\ of 
t'tlrifonizatioll 

'WI:' rl'gret to h'.lHH (If till' tlt'ath on AU~lI:-:t 1H of 
Dr. A. \V. ,J. M!H'}"addon, C.lL who until hit< f(ltin.tl1l'l"lt 

four Yf'u.r." 11 go 1m .... Seni(lr }I('di{'ll! Otl1c('r in chargt: ol'the 
F()od lJqmrtml'nt of tin' ~lini;;tl'y (If Health. Tlurill.", 
lhe war he Wa...: Chil:'f Jlv.;}wdvT of }l'oods Iwd in 1hi~ 
nl}lltcit)- UlHkrt(l(lk on i)('\;alf of tht' War OIli.tT llw _ 
,~up('l'\'i~ion of the whol{' (jf t ht' food ".11Pll1iPI'- of IIii' ArlllY, 
In t hI' po:-;t·war },Pllr." Itt' took Ii promillt'llt par! in 
bringing in10 efTI'd ]p)..(i"!atioH dpaliu,g with tbt, h~'!!it'llic 
('01\1roi of milk ,Illd pn',.;c'rnltivt' .... 

Dr. lhmry 1'. 8t{'yen~. alt81~ti\'ul and t'ommltill.g 
dtPllll:->t, I)f 1;">, Bonlllgh Hi,u:h f-\1 red, l .. onciun .BJ'idg('. 
X.E.J, annO\UH't:S tha.t Il.'< from .Januar\' 1 11.l .. "It IH' ha:-. 
taken iuto pal'tnvTship hi:-; ~1Il\. :\h, \V H. StCYefl..;. 
A.RC.Rr., A,I.e., who ha .... ilt'!'H It",,~o('i!tted with !tim 
for the JH~t f'ix \"{'.ar,". Tbt' name of 1 h~: firm williI(' 
Henry P. St13VeIl~ oX SUri. 

Dr. lL 'r. Col('~ has hef'n appoint('d. 10 a ff'JlOWRhip III 
:Mellon InHtitut,{" ])ittshllr/!h, tl) ('OUt.i1J1W plWrmU{'Nlti('nl 
rC8eardJ work l''lUstaim'd at, t,he Inst it.ut,e for t'lOlU{J \,par!ol 
past by the "New Y nrk finn of 'K H. Squill\! & Hont-:. 
Dr. Coles 1mI' heen engaged on pharma('('utieal rescarnh 
\,,'ork for th(' f)/lf.it six Y\,I!n" awl lms ('(m1rihut~'d to tilt, 
literatun" of til(' dll'lIlistl'v and fi'rml'lltatinn of RlIf!fll' 

d('rivatives, organic antirn{~JIY ('umpoun(("', and {·phN.lriw' 
intermedjn.tp~. 

llr. W, Gihbins, formerl\' (·hainnan of the Birmingllltm 
Hattf'rr & Metal Co., Ltll.. hras ..... and ('tIpper lHllIlHfae­
turers,' left c8tatp of the f!ro~s yalu,' £i3f\blO, wit 11 nd 
personalty £223,791. lncludf'd ill hiH hequeHtl1 waH onp 
of £10,000 to the Gnivcrsity of Birmingham for tIw 
purpose of providing a sdlolar8hip or foIChoiarsh.ip'" for 
res{'arch work connected wid! the 1lon-ferrous lneta.l."i. 

Mr, William WatH(Hl, of Vvilliam \Vatfo\on (J)undp{~), 
IJtd., the dye works at Fori'lmnk, Dumh~t), left r(~,r.~(lnIlJ 
property in England lind Heot-land valu('d at £9R,498. 

Mr. H. E. S. Fume";s, of the S{)l:lt.h Durham Steel it 
Iron Co., and other irO}l founden;, left eRtate of t}w gro~i'­
value of £288,8!J9, with net perHonalty £208,302. 

Leverhulme Fellow.hip' 
It was announced itl the .JOUR-SAL of June 2, 193:3, 

that the trustees of the will ()f the late Lord IJeverhuhne 
had resolved to devote £12,(}(J(t annually to the e8tablish­
ment of research fellowships, particularly for experienced 
workers to undertake or complete investigations. The 
advisory committee which was set up for the purpose 
has now selected 17 of the applicants and they have 
been awarded Fellowships for periodS varying up to 
2 years. The names of some of the Fellows with the 
subjeetR of their researches are as follo~8: D. H. 
Hammick, M.A., Fellow and Tutor, OrIel ColIcge, 
Oxford-" Investigations on the interaction of D.itro­
compounds with aromatic hasex .and hydrocarbons" ; 
H. S. Hatfield, Ph.D., London-" The behAviour of 
crystalline substances in electric and magnetic fields .j j 



CHEML'lTRY AND L'lDUSTRY 

;\. (; Lrn,nHI,·:-" )1...\., :\liJrIlH)fouJ.!,"h ('oUr-W'_ ·Wilt.---
TIll' l)olygraJ,hi(' ,mJ('I''';,.,: ultnt-rupid eiuNna photo­

rni'·r,,;.'r;lJlh.,· '-: 'V. Jt, K. Wnuw-,luw:'.'i. 13.1')('., Lectllrer 
i!1 1'1i\--i('IlJ \ 'Jwllli,,1 f\' t 'nive['"it \' of }{p{!,ling--" The 
1):11 lin' (,1' lH'j{lt' and' hil."P,'i,'· It 1.'i ImJ('r~t()od that 
:\Ir. \\"nllH··.rOfW"· f('-'('ill'dt 'work will lJl' ('ani(,d out 
I'll h,or /1'1 ('o}Jf'Hha;_!I'Il or in 1111' 17n ih'd States. 

The Faraday Society 
'!'lif' VHradHV /'lo('id\' i . ...: 10 hold a W'1H'ral di~(·u".-i()n 

I,'rl'P n,;djl'ab ,.' ill tilE' LaltoratolT of Pln'si("al 
( 111'1111,..11')'. (.'nml,ridw'. from tlj'J,tembl'J' ~, ..... II) al), 'JH:~:) 
\J(,llltH'r.~ of tilE" }'aradll\' Hllciejv ami \"j,..jll)r" an· t(l 1)(' 
:1('('(lnlllllllilttl'd Clliritll! tllp llH'di'ng in PPIllI,rol,y ('(,!1q!I'. 

.\ nliJiltWI" of di."in)!ui"h('c] fOJ"('ign ."('i('llti."l~ /In' 10 

;/tll'lHl 1Il!' 11H'1'1}})1!, 

TJ!(' di",wu:-;,..;i"u wil! i'(Jlllllll'IH'(' \\illl :lfl illil"udlwt(In 

:-Iall't\ll'}lt IJ\" Prof. T ).1. L(,\\T\·. ufll'l' \\]Jiej, 111('!'1' \\iil 
h{, ,I :-;PC'hiutl 'd('alin~ ",jilt .. }tn';' itlttli('ai.s of Rlhl1YI'ly 
L()Jlg I,if('," 111 which ("ontriLut.ion." will he llI1I(J., Lv 
Prof ),1 (;ombl'l"j.! lind l>r. II. R (iallintl h ().ii('higan), 
Pr. ~. ,"':ug(leu (LOIJ(]Oll), Pr<lf. K. Ziegl(,r (ll('idl']h-"rg)' 
fJl. J<: lIwkf'l (:--;tllltg;trt), nIH) 1))'t-. II. Cord!':- and 
P. \\' ~('!J{'n(-k (Fnlnkfurt-{,Jj-).lailw) Till' ,,(,t'oIHi 
,,1';-"1(111 will 1,(, ()II .. J<'n'(' lbdi(·aJ:.. ()f 8h(\I'1 I,if!': (.'h,'mical 
'\")11'('1:-,' und ('ontl·jjJlJlioll." will JI(> Ililld(· to 111(' dj,,-
1"11":-1011 1).\ ]'1'0[. H. ]'lllH'tJJ (LolHllln). 1'1'1,1 .• \1. Boul'n­
:-I\·ill (Herhll). llr. H. (~. W .\orri"h ('ant!q'idl!"), .Prof. 
F. n. i{i!"'. (I~altllllorl'), Illld j_}r. H('lcht'jz (Camfnidgc). 
.\1 t III' flUId "{'''''.:JqIl dl'ulillg ,,,it h ,. Phy"ieal Asppc1.'-:," 
('0111 rihutiul!:-. will lit, madp h\· I'l'(lf. E, H }h~('h (Hpid('l-
1>I'l'g), Pt·, 1'. W A"tull ((';lTlIlll·idf.!!'), 1)1', K ,I. B. \Vill"y 
(Llllidon). Hnd Dr. 'n. FWhl'r {(lxti)J'd). FuJI part1('lllm:'_ 
l',!ll I", 1I111alJII'd fntlll till' ,,('('J"('t;!IT (11' 111(' }'a1'lHlav 
:-:'m'wt,\ t:\. ~\\11\\\ ;-\\1110\1'\'. ~:nly'~ llH~. \\'.('.1 . 

Ovuseas Trade 

TIll' n.dw' III' lwpnn ~ infO till' l'llill'd Kingdom durin~ 
tJj(' JI1"; ... 1 "'1X 1I11lHlk .. of } 11;,:) '~a,,-: r~W(l,(){)(),(IOO, or 11'2~: 
hl'll'~\ t IW,t of the ('o:t'I'C'llondi.ng l]('riod of 1 Da:!, r('pfl'­
:'1'ttl!lIg, 11 :dl(l\\,l!\t'(' l~' !Ill1til' in!' dlang!' ..... iu prier' leyek 
<I d{'/'r(,:l . .,~, ,ill \'o/unl<' (If ;-j.;?f.'(j' Of tilt' fOr"ll import" 
lH'<lrly :.k.;O(l ('alll(' 1'1'(1[1) Bnlihh ('Olllltril':', !fl'ing' a 
~light ill('fPII."(' t'tl!ll}f'JITtf \Iilh lH,,1 ~·l'IH . .Export" 
dl'l'hlH·d ll! ..,.,!lllt' il.\ tu £17:\000,000 and in 
\'IIIUInI' lly :J'-llJ o' III)(( }I('T('l'UlilW' I'XIH'['l(,d t\1 

Brili"h ('oUlltri,':' \\<1 .. "llllil ... t undlHUQ,t'd at u iir!h' lllort' 
than .lj(;\\, 

A Fungus on F oodstutfs 

TIll' ,I ul.\ ltullll)()l' of The Jourtlal of DO/lUI/! pui)li:-.bl'd 
a noll' by ,Mr. U. ~mith. of the L0l1do1l8t'hool of Hygiene 
.. mil TropH'ul ~IeJ.i(,l\l(', and .Mit-~ l\I. Ollin'l'. 1)1' ('hin·n:. 
.'v. Kt)m:, Ltd., d\':'l'rihiug n fuuguf'. of the gt'l1U" ]JJ/-""och­
lJln/!r', whjdl ".I~ tu_-si I5hO\\'ll tv be u U('W lllo,;orypic 
gl'nm hy Wel'lling m. l~lOD. The Hew f:'\p,'ciC'", ditJl'I,<, 
fWlll \Ve8tling'~ orj.~lllal "j)l'cic.B, whieh itl' wHlled 
B. !lil-ea, and has Dl'Cll ea.lled B. ptlm. It hati bccn 
i:,olateJ from prl)(,f'f'.8('d fl'llit:- and i~ ::<t<ltl'd f(l 01.' of 
fairly widt·spl'elHI ()t'CUt'lt'IH'l'. It is of con"iderable 
C('OllOlllic LlUpnr! ;mcl' a" it ('i.lU'''l' of _,;potl.!W' uf ('anned 
and bott l('({ fruit:-; {\f ull kinds, and i" readily dissemi­
nah'd by :<Il"lall Hud yery abundant corndia. its natural 
habitut' ha.s not ret h;'en discovt'red, but the U1ature 
-"pores cnn ~urvin; cooking for thirty minutes at 87 0 ~8° 

C., whi(·h explains the surviva.l of the fungus in Cdn.!le(] 

and bottled fruit,M. More detailed information if': tu 1M 
published in due course. 

The Methylene Blue Reductase Test for Milk 
Attpution has been given to the methylene lJlu( 

reducta:-:e .tf'A<;t aR ::.. method of ex.a~ning milk .sample: 
for bacterIal contc'IlL The test, whICh was orlgin:Jtft 
in 1912 by Barthel and Orla-Jensen, depends upon tlh 
fact that bacteria are ahle to reduce cf'rtain dv('" tr 
(·ulumles.'l form; thu~ when methylene blue is ~ddl:l] 
to milk t'0ntaining Iltl,cteria, the blue colour eventwdb 
diflapP"<ll':--;. An aecount. of work recently ('artw; 
()m Itt Bri.,-:tol 1Ini\'ersitv to determine the value of ill 
tf''lt has hef'll g-iyen by·:IVIr. C. S. Miles in the 
7wwher of Tl(' JOllrNal of the ... !J.finl.str.lJ of 
Coudu"ion . .; arrin'd at as a result. of this work \\VI 

that the test is un~uitable u..'> a method of e)(aminati()1 
of milk of low hacterial count, and consequently, C'(llll 

pared with tIle vlate count· met-hod it doe!; not COIl."tiilll 

a faIr lllean:-; of det ermining bonus payment') to be m,!(i 
for _"llch milk. If tht' keeping qualit.y test· i" regard(·, 
a:'1. a J)lf'HMurp of the comnH'rcial value of milk, the ref<uh 
of t he plate f'ount are ."tated to be more indicati\ 
of commercial vnlue than the reductase test. 

Convocation on Corrosion 

An int('rnutional ('ollnwalion on eOl'l'osion iR helll 
lwld in Chicago on ,sepf<>mbcr 7 under aw auspic-es I 

th(' I'~Jcet1'l)('hf>!tli('al ~ociety of Anwrica. Many pn 
minent l'uginl-'f'l'S awl chemistt-l will tak(' part, includin 
A. 'Y. llothenmlL N. C. Britton, and Ulick H. E\'an~ t 

Enf!land, Karl Daens and 1\1, Hagg of Germany, I­
H('rlm;"; of 'Franel', L. de Bruyn of Holland, L. Hajda ( 
('z('('h()~I(lntkja, and O. P. Watts and K. H. Logan ( 
AUH'ric;t. :-111hj('l't::-. for di:-\('u"sioll indude the adhl'.'·jn 
of' eketru-df'},o.<;ited. eoatillgs to :-:teel, prot.ectiw pointlll! 
and t.he Ui-lO of lead pigllJents to protect iron and steel 

International Society of Leather Trades' Chemists 
The l)i-anllual confcl'ell(,{, of the International So{'ier 

of Leather Trad .. ,,' Chem.i.'3"t.-.; it' being held this yt'al' frot 
Sq)temlwr 17 to 21 at Amsterdalll, in ('onjllucti(, 
with the Illternationalen Yorein::; del' Leder Industri 
Chemiker. The presidential addresf; (If )i1'. F. C. 'l'hOlll} 

:-on will be deJi\'ered on f3eptcmber 18. During tl 
meeling VI'. H. R. Kl'uyt, of 1)tredtt, VI-ill l:ipeak i} 

.' Uolloid ChE'Illi..;;:try of Collagen and Gelatin;' Prof. , 
R. Katz will give a paper on" X-Hay Spectograph 1 

Albumen with Relation to Gelatin," and a number ~ 
other prominent. chcmi"t::; from this country and tl 
Continent will take part in the proceedings . 

Canadian Mining 
The Jul." i,~,"me of CaNadi<J,}( Jiil,jug and .. "tletallul'fJio 

Bulldin contained an article on "Early Days of tl 
Internatiollal Nickel Co.," prepared by Mr. E. CoUiI 
for the annual genera-l meeting of the Canailian Institu1 
of Mining and Metallurgy in April last. 

The oldest copper mine in operation in Canada is tl 
Eustis mine, near Sherbrooke, Quebec, controlled bv tl 
Consolidat-ed Copper & Sulphur Co. After 55 yea~rs ( 
practically continuous operation, the mine is sti 
producing metal, although the sulphur content of tl 
pyrite is more important to the company under existiI: 



CHEIllIb'TRl: A.'iIl Umt'STHY 

,'ll.1iri(ln:;, TIl{' mill treats an aY{'TU!!'" of 250 tOUI' of 
",' daily. iArooucing by a differential flotation prf)('l'~<; 

1 COI1('t'ntrntes, on€' of whieh, ('ontaiuK ahuut 2W;'(l of 
:'l"'T" and the other ahout 5()~,o of ~ulphur. 
The l'twadian Geologi('al Snryey publiBhf's. ill ~ummi(n­
~'\lrt, 1932, Part D, It study hy Dr. E. Poitl'yin of tll(' 
Ltnnwe of wolframite and. molyhdeniti.> in Xl'W 

'·'J!l"Wld... Copies of the reJ,ort ill qUf'f'tion ('an Iw 
,'lHdlt'd at the reference lihrary, l'anad11. HOUSl'. 

·.,t.d~ar :-::quare. I. .. ondon. 14.\r.1. 
i II" ~ulhy;Ul mint'. aJ KimhE'l'lpy, British ('o\ulllhiH, is 

\\-lIrld'", largest producer of zinc Oft' and OJH' of tllf' 
, lillll produ('er:-- of t1{' on'", of jpad and t<ih-('J'. Thi~ 

','Til' it;!" produ('('d a p:rand total of L;)~HU;)3 tOI1:- ofh'ad, 
,,::,,!.!I~) r. of zinc, and ::'5JtH.Hili oz. of ~i]q'r "ml'l' it 
',. _,0)1 1\1 operatp in jW~), up 10 tlll' end of U);32.. Last 
,,' d 1...1·1 },04TJ t. of letld-zinc-."i/\'ef or(' were milhl, as 
','illI1al'l·,1 with l,G14,74-0 t. in l\l31. 

J',nti"h ('olumbi:t's mineral produdion last year was 
'.!\)l(·d af S2.8,2n,fn~, as ('ompat('(l ,vith S31.(-(K:),l"-\ 

[\1:11. the del"linf' bein~ attrihulc'd to loWt~r('d I)UqJlltb 
zinc. and coa! anu to mueh lower mdu! prit-es. 

"(In) point of yjp\\" of "",du{' in 1\132, British ('ulum· 
)(,lHling mineral produn,~ afe C(W.J. lmd, ;::illC, J!o!<l. 

"i!Yi'L structural mah'riab, llli~('('llant'o\ls metals, 
1111l1f'rab, Oold, which ('Hme i"ixth ill IH:n. wa~ 

!qurl h III diP li",t la~t Year, 
!>nl'ill,L: the year the~(' was an t'xten",i\'p n·\,ival in \011(' 

.,:Id p[at ('J' j!old mining in thE' provinrr, and (hprt· st'Plll" 
d'llIht tIlat sc\'pral lH'W mirlf':' will result fwnl dIP 

",\)1'),"1,..' dl·ye}oprrH'nt unrlIOr Wi-l," <ind pbnlJNl for tlw 
:~n;_; :,pa~ull, the increased output in 1!J32 \!eiuf,!: onl:' 11 

-i' !...'ll 1 indi('alion,ofthe act.iw ,,('ur('11 fol' and dt~\'('lopnwnt 
,j: ~()l,l pT'I)]WrtlP" llOW in progn·ss. l:ritish ('oluIHIJia 
I'fllllu(,t'l'" la."t ),t'ar llPlH'fited hy approximut('iy Sf)5n,o(JO 
J"lim lfw ('x('hanj!e premium iH'cordeu t() gold producers 
h du' Vorninion Gon~rnnH·nt. 

:in'ording to l'he Fina!lcial Tim!>.> ()lontreal), Buftil'jent 
!.II]l1UU has now ht'en producpd at tlw Port Hope 
! IIJTari(l) refinery of Eldorado Gold :l\iines, Ltd., to fm 

, L,· initial order' giyen by the Ontario Departnwnt of 
11,.alth. This radiunl has been produced from ore 
["nning part of the nrst shipment of 20 ton::; from 
{; fl'at Bear IJakt' to the Dominion Department of 
\lUlE'::I at Ottawa. LTnmillm kalts, forming a bYJlrodurt 
'11 tlH' extraction process, have already been shipped to 
England for use in thE:! ceramic industry, 
Ruearches in Indian lr.stitute of Sc:iettce 

Sei,'ntifie researches of fundamental impOltance 
i,l)ldillg possibilit,ies of practical application to t,he 
,,;In,nccment of industry in India have been carried on 

the Indian Instjtute of Science (J?angaJo.re) during the 
p:l::lt vear. 

SiIi'ce 1929 Mr. M, Srinivasa and his co-workers have 
hecn investigating the pOflsibilities of producing different 
Jar: products under Indian conditions, Their efforts 
1m ve already met with a considera hIe measure of success. 

Among some of the more important products prepared 
~)y them may be mentjoned: (1) A shellac varnish useful 
10r impregnating transformers, magnet coils, armature 
windings, etc, Nearly 40 transforme:rs have already 
been impregnated and baked in the biochemical 
laboratory and subsequently tested by the Mysore 
Electrical Department. The reports so far obtained 

l~f(· ~tah'~l to tw Si~ri~flldorr,. (2} A ~lK'('illl ty~ I)f oil 
,urmsh m,eorpormmg la.(' ~Ult:thh' for impregnat.ion of 
WO~t'll pml'> and otlll'r JUOistuf(··I1.hl')(lrhinu: materikitl 
wlne!l afe used in tht' EI('('trkaJ lh'partm·l'nt. This 
~'arrush can ~)l', ,u~t'd ({Ir bakin~ pUrpUl'le8 !lIH! offt'~ 
lmnH'nS(' p(l~8.lllJhtH's of' nppli('lltlni) in ~t'llPral \'1unish 
trad{'. (3) Pigmt'll1t'ti Ifl('{IIH'r I'JllU1H'ls han' hl'I'n prl'· 
PUrt'U and wwd hy til(' Myst!fP Publi(' Work:.; and Railway 
nt'p!Hrm{'n~". A ft'W ('!trt'S~ ha\',~ 111s(1 hi'lln sprllyt~d with 
ia('4U1'1'· 1 he.\' ha\'t' "I' tUt Wit h:4ood W('l\l hpriul! for 
()\'\'l' a Yf',U', 

111 (·~,Jl<d'Hr.'ltioli with til{' )'I~' ... m'(' g]('('u'icill Dqm.rt­
lllrHI ntti'mpts h1l\'\' hl'i'n 1l.\adp to pn'pan' diill'rpnt­
mould artit'h,s l1:-1i'd in d(,(,\1'I\'al I null·, and a IlHmlH'1' 
of pronusillg ('ompof'itions, wit II ];11' 11:-. till' ('hid !.lIildillj.!. 
materiaL IHl\'l' bpt>H I'fl·pan,d. 

~OItH' of till: a./'o"\'(' Jll'odu('i~ lll'~' 11(IW h(,jnl! produl'I'd 
on 11 \'onmlf'fI'JaI lo;('UJI' hy an l'llt('rprisillg h)('al linll- -tIll,' 
~l_y"orl' Sl'it'ntiii\' In,,,trUllH'utl' !-iyndi(,lltt', 

Indhn Scie!lce Con.gress 
'1'11\' 21 "t s(,l"sion ut' til(' In<iillll Nt'iellt'(' (~on.u:rt'fl.f; will Ill' 

ht>ld in PUOlla in January 1W:.:t under tIw Jll'p:-;id{,llt~hip 
of nr. )h'gh Nath ~hah, tilt' J't'nnwlH,d Indian pilysi('ist. 

Tht~ {ai'll. s{'s.-;ion wa:-> held af l'tt1n<l. gn'rv "ear t hi' 
,-:("o,;si(JIl is twltl in It difi{'f('n1 ('ity. altt'fnati(~g: "')('tW('I'n 

!\orlll India <'wJ South 11ldi1L W'lll'mlh', 
'I'll(' s('~!,ion of thl' ('()llgf('~:-l i:<. alway:~ lIt,ld in t,lH' fnst 

\\'f'!'k of .J~ll1\Hlf\-. Hl'\l'lltiti(' dis('ll,,,;~i~HlS ari' twIll daih' 
for it w(,t'k. for~ whi('h tIl(' ('{)Jlgr('l'\~ divj!lpo,; it!'{,~lf int'o 
nin(' f'N,ti()ll:'. 

Sleel in Laminated Sheets 
Recent work at th(' ~'iel1on Iw,titut\·, Pit1t-;\mrgh, hfVI 

resulted in tlH~ production of laminatf'd mai('riltl ineor­
vorating a stefll sheet, The 1-11 eel sj)f~('1 is in 1 he form 
of " R.obnrtson Bonded :Metal" (ltB.l\l.) wl)idl hai'> an 
applied fihrow-1 surfaee. This ~\lrface is vartiellla.rly 
well adapted to provide ILIlchomge for an a.dhcHlve, and 
serves also to supply :L cU!:;hiolling d'Ieet h(~tween thE' 
steel and the veneer layerR, thus en. ... urillg a m()re uniform 
contact and adhesion in the laminating opemt ion. Thb 
new laminated sheet has obviom; econ()mi(~ advantages, 
for it. may be made with the metal supplying all the 
desired strength, the decorative efic(,tf.l being provided 
by only very t.hin veueer layers, 

Reptile Skins for COInDlercial Purpos~s 
A booklet of interest to leather chemit'Sts ha.s recently 

been. issued by the Imperial Institute, South Kerulugton, 
London, with the title" The Collection of l'kptilc Skins 
fOT Commercial Purposes, with Reference to the. P08si~ 
bilities in Empire Countrie.'3." During th{~ last few 
ye.at"S t.here has been an increasing uemand for such 
skin9, and the exports last year from India alone 
numbered 2,500,000. A 8ub~com.mittee of the Imperial 
Institute Advisory Com.mittes on Hide:; and Skins has 
been examining some aspects of the production of these 
skin. and have prepared in this booklet a !L,.ful report. 
One seetion deal. with the preparation of the ,kins for 
the market and details the means by which insect damage 
may be prevented in transport and storage. Other 
sections include a. list of the species of reptiles the skins 
of which are already used eommerciaUy J and another 
list of those not .0 far used but which are worthy of 
consideration. 
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REVIEWS 
;';":(,():"-:P YF.AR ('(JI.LlWF: ('m;MIRTRY. By "Yo H. Chapin. 

:3rd ed., T(·vi.",·d. Pp. xlii ~l 37·1. ~ew York: 
.1. \\'ilf'y & HUll", Inr.; London: Chapman &- Hall, 
Lt~L, JlI:l:3. Jtlf.I.. fid. 

This if', II texthook for the ,<,w('ond y€'ar America!1 ('ollege 
ktlldNlt, fmppof<i'd to Illtv(~ a(:quir~d in his first year a 
fa{f kn(Jwledw· of the iiw.tH of gAncml fwd irwrgnnic 
clWHllklfY. \\'hflt nwv he Uti' h~Ht system of h'Hrbing in 
Am~l'i('a~ nHlY Ill' lln~"nti ... ;factorY o~'f:r h('f(' and it i::; 
mitnif(,!'Itly l1~fair 10 ('on£1(-I1111 11 hook for failing t() <:atl't 
fnr peoplr for WIlIIO\ it lLaH JH'V{'f 1'wt. out to ('/lter. For 
1\:-'(' iTI 1 hii-l ('(Juntry, i1 ('ouiaiu:, j,()o milch for tilt, .... rhonl 
hoy and ton littl .. 'for tht, I-ltudf'm working for ,J rhemif'al 
dl';'m'(·. 

'I'lli' pad_r chaptt'rc: aT'P di" uterI to t hi' fUlldnmenta}" of 
W'rl('raJ ('iti'lHiHt ry-, 1 hl' hind,ie t Ih'()r~., Avogadro'" 
hvpot hf'Hi". till' pf'flodil' .",;y·.<;tPIll, t h(' fth'llli(' t hpnry. and 
thi' fltruduJ'P /)1' ,Ill' :lIolll and :-.imilar .'mhji'd~. Il'-'lllllly 

mlher hri/·fJr tfP;)t!'rl!d llu' JH'!'!inniJlg of 11 j('xtbook of 
illlJf!-(ani(' ('\;('mi:-.try. '1'11.('''1' at'1' 11(']'(' tH'atn<i at 

!('ngth than i,. Ii:-<Ii<ll. !nJ1 Itlt('fP~t j.., ]q.,t a ... tllt'ff' very 
!itt}!' att('Illpt III tflU'1' 111(' hi . ..,tori('a! df'\('loplllpnt of till' 
Hllhj(,(,t, lH',\'ontl hl'it'f [(lntunt.·...; ']'Il£' laiN chapter:"' 
<I('al 'nth \'ftri(Ju,<.; of physic:!) ('h(>mist,r:--~-
o:-;mOII(' prf't-lHun' equilihrium. 1 hI' th('or~T of 
illliinl1l)r". (·olloi(L". and (']ectrl)ehl'mi~trY, The author 
llt'n' dOl'''' Ilot !.!:() ;1" tlf'l'pl,\' mlo flu' HubJt'(:t a.", 11\(, Enl!lish 
'\tud('111 'rhe !'t,ft'f(,Tl('('S to' original 1,.I])('r, 
Illa/;:.' H ka/Uf!' ill '(hi" hupk. [t ,,/t0111d u('y('t 
lit, t(HI fur thl' ..,luII,'1l1 tn ('(IllHnll till' nri!!inHl 
litpratuJ'('. llJ'I\\'Hh'''i tttf' tmrl':-.t nli'thod of ,Qdtin!! 
11 ihorf\ll~h f!ra~p (If tl](' ~llhj('d Ai' the ('nd of (,Il('.h 
('hapt('r art' {'XI'n'b,'," UJI t lH' l"uhj{'('t-mutter of til.· 
eliaptl'r. TI\('~t' ;HI' \\',jr(jl'ri ,'\0 ito.; to c{pmand only onl' 
po,,~ihll' au,..;wpr and t h\l~ 11H'Y providE' no s1,imulug fo1' 
t)H' f'ltudpl)j tf! lhink for }lilll'!f'lf. L . .'\1. !l-1 

1\n;:-';'ly-FIYl.: Yr:AIt.", 01; l'lIE:\I](',\L F.;\m~EEln:-;(: PHO. 
ImE~H. ~[['\'EH A;\),[\'EJ':-'.\HY YOl.L\1E ()j! A~IF.RI­

I'A;\ I~,"'J'f1TTE III" {'lllmU'AL E:";(.]:\EER'-. Editl'u 
hy :-:. D, Kirkpu'lfll'k. I'p. 1:\ :-;7:;. :\l'\\' York: 
P. YaH .:'\\l,..;tranu ('II" !tw., l!la:3. Ohtainahl l ' abo 
frow rhl' EXI'('utjn' ;-;('ITI't~If)', ,,\nJf'rir'.flU h1.4itutp 
of t 'hemi('a] Enl!int'('J';-O;, B~ll{'\'up ('ourt Bldg., 
Phillllkiphia, Pa. St. 

Twt'llty-fi,'(' yl'lIr~ of chl'Jllicall'ngincE'riug achil'vempnt 
in Aml'l'it'l1 in yirtualiy all hran{'h(-'s of tht' indm1try is 
*,U)l1marizl'd in thr 2~) p"';f;aYt' hy rerngnized authoritiE'R 
I'otllprisiu),! t hit' yolunw. l)uhli~lwd t)y thl' American 
JllHflIlltt' of {'}Jclllir:d Ell.!!in.'t'r,.;; on tlH' o('e,'lsion of the 
8il\'t'l' annin'rsnry of its fl;undiug in 1~}1I~. lndiyidually 
('ach e~::-ltl." Tt'yi{'w::I thf' pwg-ress made during tht' last 
qua.rter of a century in a dt'finite indu:'ltrial fif'ld. Col~ 
lect.ively they portray the f-ltirring {'pic of thE' hirth and 
growth of chemical engineering in Am('ricil [lnd the e"\'cnts 
thnt in a mere ~5 y('arl'- han" trnn~fom1Pd it from a form­
less ('onglomerllte-of {'hemistry and engineering into the 
crystallin~ structure of a new professioI1, recognized 
to-day tL8 a definite branch of engineering, 

Fortunat.e. indeed. it is that most of the men who have 
shaped th~ df'.stiny of ch{'mical engineering are fItill in 

actl'\"f' ,.;ervice and have contrihuted to this VOIUIDi:' fl' ,I 

a wealth of professional experience that covers the Nit u 
period under discussion. Dr. Arthur D. Littl~, the d •. .{ 
of American chemical engineers, traces the rust.on ( 
research and touche~ on the most significant dev~t(Lr 
mentR in thi:.;; liut" and their implications to manUf8<'t'llTl' 
bankN, and the gen{.'mi public. :Mr. E. R. Weidkir 
Diff~{'tor of t hp llellon In:,;titute of Industrial Research, i 
collahoration with }ir. L. W. Rass, present,s a statistlC!i 
:'UT\·I'Y of the ('I'onomics of the chemical indUHtrif'B 1'(1 
tJIf' jlPriod HI/)jj-3L showjng-, among other things. rh 
numller ()f ef.;taitli:.-hmeutf.;, WRf!:e earners, and sa\ayl(' 
€'mploy('es in the different branches of th~ industr' 
tOgf'thN ".-ith data on wagN;, salaries. cost of mat{'riltl 
,'alll(' of output. and manuffLCturing profits, "Manufat 

turin;,; ind('xt"1- of ditfN'f'nt indu:o:tries, flwl and paWl 
{'on,..;uwption, ('xportl'; an(l imports, ami financial a"'pf'(,l 
/In',..;et forth III tubular form with explanatory not{.,~, 

Ot!l('r ('onlribut()r.., {ii~Cll""'; "J)('citil' rathf'r than Ilend: 
fpatun''''; of certain ehf'mieal induHtries. 

_:\" a hrnad and h.,\('inatin~ IHlrtrayal of the whol 
dpw'\opmf'nt of ('ltt'mical {\n~\l\I'.~rinl-t in Amcriea in il 
myriad forll1~. t,hi ... \'u1ul1H' has a pla('(' iJ\ tit\' lihrar,Y I 

enry chemical en~in('f'r. in the plant and lahoratOl 
refprcIH'p room and in Hii' "ehool:i and ('olle!!('f'. wlH're tl 
t>mbryo chemical f'ngint't'l' fir~t emi:lion., thE' (',HP' 

that lie" ahead in hiH dedI'" profc ... Q;;:ioll. 

COMPANY NEWS 
INTERNATIONAL NICKEL CO. OF CANADA, LTD. 

The ,'\l'('oncl YUlJrtprly ~tatenlf'nt of the t'omplwy f( 
lila:; ,,,how~ a 1H',t profit of S1.fl43JHfi, which j,.., tl 
hifilli'<:1 quarterly prufit I',·C'onled hy tht' company "iIl! 
the y_ua!'ll'l' ended H\'ptemiH>L 111:~O, 1'hif'. profit repr 
,",{'Ilt,,,,; cilrnin£!~ of l() ('I'm,,, fiN .';han~ aftf'r alluwing f( 
pn,fprcllI'f;' divideud. It ::-lu('('eet!s a los.'\ in thl' til 

guurtpr of $:-t(),15~. and the net profit for the "ix Dlontl 
ended JIIlH' 30. lH33, after making the u~naJ deduct,ioll 
is Sl,H()2.,qt<~, f~::; compan'u with a loss of $93,255 in tt 
firHt, iiix month" of 1932. The surplus carried forwar 
now stan!]" at $1;"f!,O~,$l6(l, 

1 n a l('ttl'l' to the "h:Hi~holdctR the chairman of tl 
eompany draw~ attf'ntion to the increased ('onsumpti( 
of nickel through the de\'elopmpnt of chromium-nick 
i<tainIess alIovR. The It'ttpf :.;;tat.cs that tht>se stainle) 
~t('eb have u;aint ained a eompal'atively high productio 
.ratr during the past, three years of .aCute recession in tl 
sh~E'1 industry, A::\ the properties and production methoc 
of white metal alloys are improyed t.hrough research an 
pradical application, it is possible to explore new ir 
dustrial fIelds in which the~e alloys should be pal 
ttcld,u'}Y ,·aluable. The company has been activel 
aSl-<ociat(,d with progres,o; along these lines and is lookin 
forward to further deyelopment of the use of whit 
m('tal alloys. 

UNITED STATES STEEL CORPORATION 
The corporation reports a n,et 1088 for the 5tlCOn 

quarter of the year of $8,627,000, bringing the tot! 
1068 for the first six months of this year to $25,357,000,8 
compared with $33,670,000 loss for the first half of 1931 
Dividend has been declared at 5() cents per share, th 

'same as in the first quarter. 
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MARKET REPORT 
, ~ :\larket Report is compiled from special infonnation 

rf'('€i\'t~d from the manufnctur~r8 concerned. 
, ',_.' t>t1I/',f1L·i~e. stated, the prices quoted belO1C corer 

fail quul1flfJe3 net and noJced at seller,' tcorks. 
! iw lollowing alterations in prices are l't'ported siu('e 

, l'ubJI(';.ltion of the last Market Report (cf. C'UBM. & 
'. AUf!. 11. IH:l:~, p.66.1). 

TAI.\ PRODUCTS 
!to' . 2<:.. 2d,-··2". :~d p<>r gal. PUl"(,. 2,... 7d.--

.j~ .. ;I. Pf'l' /owl. 

PATENT LIST 
J ,. 1.,1l0"UII! i5 a,list of romplete !;I'6~It\eation~ of chcmlcallutn{'![lt \\hkh 

,-, 'i','1: l,)t IUSpfctlOn nndt'r !'ii!dion 91 (4,) Ill) of tilt- Pll.h'nl, Ads. PriuiPl1 
!tn' not available, but photO!l;faphlc ("opil'!! ma)' lip obtained at" rblll1!" 
I,,-r "a~~ (minimUm is.) from the PutentO(TI('(', Chaneery Lane, W.C.:! 

:1:)"';, - -I) P~)3'J). ~\_I)IHlI'eih {)j, E,\-uporntli'urs Kp,-UH'r. 
"-u1 JJlzat]flU of I>ubstances Hmt (,l'YS1:1lii;.:(' ~"ot.h('rtJ1i1"_ 

.~I\ii (]P;{::)'l. ~at. Ek'ctrie He<\tlilg: ('u. ,~'f"( :\1. 
:..'1.14.') (192:31. ~fintoll. Absorlwnt Buicl fill('T.', 

II \"'):1.(1 {1!l:{;11. Ruhn:lieUli", A.-G. ~('paratiTlg di-
lrom g.1,.;ef, ('Ollt.a.illiIlg llh:'lyll')II' 

\HI;~aL Pavitt-. Cokt' OHm",. 

Ill. UJiO (W;~;l). Carhidf" & Carholl Chplllinll, COt!"]'. 
k,'t('lI. 

(lH:l:31. So(' Clh'111. 11\(1. in Ha ... lp. \1:111\\1';1,_ 
1Ji" aromatic amino ha'-(>,>. 

q~;) (19;-\:3). nn Pont {ll:' ;'II(·lllOur ... & Co. )lalltl­

'I 1111'(' of dof'rjnltin'~ of l-llitroallt.hl'aqnino)l("-6-,·arJI­
'\"11' ;11")(1. 

IV. !12;,)1 (UIJ3). 1. G. Ynrh('llHlfl. ).lallufH(·l\ll"t· nr 
,i\,·.tufl's of the U7.ine ~('rw". 

V :..'1">82 (lfl3:f). BleiblN. )J(lu!din!!: (Ii /to//OlI ('(·lllllll"" 

:l:!.ij (J!1:{;j\ Kodak, Ltd. Fihl'oll.., f\,.,l('l'ifil'atioll 101 

Uldn"t'. 

"'II lC,2-12 (10:12). ~or"k Hydro-ElektriKk K\'aelstof-
dk, Produdiol\ of .~()diu!l; nitrllu' an(1 calcium 

1.~);1I; (I~Kt~l. X. Y. Philips' Glof'ilampt·nfllf'l. ;':'1'1 X. 

VIII. :U24 (l93;j). Brit. Thom:-ou-Hou->tou Co_ Juill~ 
'1j~ different kind .. of gla""fls, 

:J,iSl-2 (181:1). Soc. Anon. ,Ic,; }\fUJ)lIf. de" (tla('{,l- f't 

)"'/IJ. Cbim. d{' St. Gohaill. Ch,ilWr f't eire_v. lJanu­
T rl' \ m'l' ()f v.itr("oll<" product.". 

'ti97 (19:n~. Laurent. Refractory compound. 
rx. ::W:-t') (1933\. Ri,erside Cement Co. C<'lllent h,n--
11):.:: a,lrantagcon~ setting and hUl'dpning propHtie:s. 
X. 27,956 (1932). f'xell. F.h'dri(' Co. Coating artidl'f. 
',\ ,til molybdenum. 

"'-:1 l1\,"i:1:\). Fnstier, and SO('. Allon .• J. HOClll'.(' & Cit'. 
l-:I,,{'trolyi.ie tFf)aiment of ('opper wire. 

l:),)fi (1903). l'\. V. I>hilip~' Glpeilampenfabr. l're­
f qlltatlllg zir('Qninm and!oI' hafnium on a ('are of highly 
'f'ir<lctl)l'l' material. 

:1222 (1933). Kanz. Additional matel'ial for 1Ia1'(1-
"Ilrlpring and welding purposes. 

:J625 (1933). Kinzoku Zlliryo Kenkyusho. lfag-rUJti( 
!'l\ovs. 

:lC27 (19;l31. HoeS(\h-Kohl.Neue:<:~('n A.-G. Production 
OJ (',ol'l'o<;ion-rC!Slstant iron allov .... 
XI. 881 (1933). Fustier, and So('. _\»on .• L Bot·lI7.(' & 
C1(>. See X. 

17.967 (1938). Nft.t. Electric Heating Co. ElectriC'­
all." hea.ting or drying mat.erials. 

XUI. 651 (lfI3j). l"ritl'.. :\l!lllufa('tufO:> of a plasti(, 
m8t~'rjal ('IlP11h}O Hf lll'ing )ul.NI<'lwd 

:'~4 (193..'t). ~,Chem. Ind. ill U"",lt>, )lllltufu{·tur~ 
lIf Ilrtifi('ial mIlS~('s. 

:-r.!.')4 (tn:\.;l). JntHII:tt. U('lt. l%'drit· ("0. }It't) ... 

du~tiuu of l't~iIlOIl'; ('ullth'll"uho1\ IH·tHlu('t\>o. 
:mo:l tl9:l;~). JJt~r('IlJ~'s Pf}Wtlp!' ('H. :\10l.~' ,u'('-pl'uuf 

t·olUpo"iti1}1\. 
:\591 (If);tH. SOt· ClwJH Illd. in IlH~I('. )tnHu!'adlll'(' 

of artifi{'iRlllla~",p". 

XVI. :l:121 (Hn:\\. 1. (~. Farlwllind. E"h'l"IHlllntiull uf 

XXI. :ID-I.:}-..,-..t {~n:l~I\. .Ja"'lHutzl. TouiuR pl'l~(,t." .. PlU'_ ~ 
ti(·II\arl.\ i.,lr tOIllIlJ,.:; t.h£' I'('.{ ('olnu!" ('omp01lPnt Iflllq.!;l' for 
1l11\lli-('ol"\1I' phntog:!,l1ph:y. 

GENERAL NOTES 
OSicial T cade lateUipaee 

Tllf' J)~'pnr1.m{'nt of (hert't'a,...: Tmtle (J)(.'v{'inpnwnt lUll) 

lnh'llip;(·n('p). ;)f" Old QUPj'n R1rf'('1, London, S.\\r.t. Illt,,,, 
r(,(,(,jYt'd t hf' following i1vlUil'1pI' for Brit.it-th goodl'. 
Briti~h firm!' lTta~· ohtuin furtlH'1' information hy l\pply­
in,!.! to tIlf' D('p»rtIlH'nt and Muting tJH' s[,,,cinf' numbf'r. 
.JII.~fria: l\1.pta.h~ ((,OppN. ZilH'. titl, l{,fui, f'1t".), I'IlW 

matpl'iflls for flu' papPI' ilHlu;;tr~' ((·!ays, pyri1t.I", ('t.e'.) 
n7~). Rrib~.,h Indi(J: Hlt'f'lom). ('al/(1da: Vt'~j'-
table and ('old Wll.t(·r ~luf' (1(i:1). Polalld: Mpial 
pOWdfl'K (hronz(' and aluminium) (11-'\-1). 

Im-port Dutiel Advisory Committee 
Th(' Import J)l1tj(·:.; Achisory ('~ommittf'i' Illtl4 rN'um· 

mended and tla' Trf'flSlII'Y has appro\,Nl tllp rf'ViRioll 
in f'Ntain r('sportf' of 1 ht' claH~es 01' desnil)tiool-i of 
ma('hinnv to w}/ich ~'ctj{in 10 of 1h(· Fimmc{~ Act, 
1\-132, applif'i'{. Tlt{' dlt'f't of hi'{ting Jl clll;!S of nm('hin('ry 
under trw Rfdion is nul to frN' ma('hinpry of that dar'S 
p_:f>nerally from import dut~·. J~ieen('f'~ for import 
without. dllty al'e iSi'<upd only in rpspc('l uf part.ieular 
(~on:;ilInmentf(, where it is foutlfl lhat th(' reqtlirf'men1. ... 
of th~ Rection ('otl('{'nllng nnn'J,foeurahiJity in thiH 
('ountry f'te. arp satisfif'd. The Commit tf'e if; unahle 
tt) ent~rtain applicationl' received after tIl(' consignment 
llas bf'en imported, or where duty ha<; he('n paid outrip;ht. 

Thf' reviRed list includf'io< rnachinf> tools, metal­
working and finishing and wood-working machillf~ry, 
hattery-making maduner:v, maehinery fqr making, 
finishing and mt!uI'Uring textlle,'! .and t cxtiJe gOOdR, 
glass-making and working machinery and ele('.tric lamp 
and valve-making machinery, chemical and lSoap­
making and mixing madtinl:!r,v, packaging and labelling 
machinery, paper and hoard-making and fini"hing 
macillnery, foundry machinery, wire working and wire­
windin~ machinery, t.esting maehinery, pre8Hes, machi­
nery for sterilizing and food preparatil)n, mat~hmaking 
machinery, and deep oil-well macbjnery. 

Application may be made hy or on behalf of a firm 
purchasing machinery for it~ own use, or by au importer 
having the sole agency for the sale of a particular ~chine 
in this country. The appropriate forms of a.pphcation 
lI18y be obtained from The Secretary, lmpmt Duties 
Advisory Committee, Caxton House, Tuthill Street, 
London, S.W.l. 

The Import Duties Advisory Committee giVCfi notice 
of the applic .. tions for drawback under Section 9 of the 
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Fiuan("I' A(:t. 1!~31, in the car-(' of: (i) ~ted bulhs 
of 11y kind u<.;(·d in 8('rated water syphoIl.'1; (ii) parts 
oi t ["<tI' klf"H:-I traHnr uniw, viz" rol1ern, ~id('-arms alll! 
lillb flf iron aud sled. 

Any rcpr{'!wntatilllll'l lIt regard to theH~ applications 
"hould he addrp"f',pd to Tlw Se(,fl'tarv of the ComJuitv··r, 
('axton Tfou-'I'. Totbill ~tr{'et. L;mdon, ~.'r.L not 
laiN thlln S"pt'{:m!IPr 11, IH33. 

Till' ('OllHuittpp aUI\OUH('PJ', tllat it ha~ (lp(~ide{l lIot 

1<0 tlIak,! lin)' f(~('omlncD!latiqn:-; in rDsfw('t of tlw applica­
tJon." pn'\'lolfsly advertiK('(l for: (fI) an rncn'al'w !lI th(' 
Jlllport duty on lo\)l~ Il.nd ma{'hirll'ry part..:, whull,v or 
partly lIutIlufad,I!l't'd of naturul or I~rtificial aiJrasivI"s ; 
(lJl tlll' adjustlllenl of till' duti,-,.., on hrown artitieiully 
fUI"I!d aluminiuw ()xi(J~' JJlIIl })utnral f:mef\' garnet alld 
corunduIn in grain; (c) tlu' a.ddition to tltl"' FrC'e Li .. ·;j 
of whit.· artificial\v fUt'ed aluminium ox..idt" whctiJrr 
ITI dlf' lUlllp OJ' 'in grain: hmwn ;LrtificiaH.v~fllf>ed 
aluminium (Jxi(},'. and natural garnf't, and ('(!fundunl in 
tbl' lump only. 

Nitrate of Soda Prices 
Illlpt'rial (;Il('llli(,<li lu<iut'trip:<., 1,11i. ann{lUll.t:~' that 

1111' ptj(·(, (If Ikill. .. ll nitraj,f~ of I-I(Jtfa, wIlierl wac. rc('('ntl." 
I[lloted at £7 :):--. P('" tOll, i" a,,, f(,]jowt' for dt'liv(,fY ill tIll' 
lllOnthl'l l"1.ated: All~U~1~Od{)l){'r, £7 t<,,,. tid.: :SoY('mlwJ', 
t7 lit'. , l)('('i'mlll'l'. fi '1:),-;. rid., JnnuillT. £7 It)" .. 
J<'t'bTU!lr." ,JlJIH'. £7 ],'\". Oil. )'1'1' tnt). Th{'.,,·i' prlct''' an' 
th(\ SHill!' (Ie' t hut'(· r\l~ing for l 'hikan nitnlti' of t'(I{lH. 

Sands, ClaY5, and Minerals 
'I'll,' 1'111,li(,HtiI1ll ld' SOlids, and JtlJl."rals wa:-

!)('g-Ull [1'0''' 01<11\ a a.!!n and It hy nnw (·~tllhlisIH'd 
:1:0< il :-()l!lllt ti("liJllg with "(,()IlI1n~j(' milll'ftl]S, TIll' 
r'dlJ'tll Humher whi/'ll ha .. rCCl'ntl." ])"('ll publilolhl'(] 
(',lUillin:-- ""\'j'raJ t];.('fui arti('k;. OIH' of thp~(· deals wit h 
til" ('llt11ItH'rl'inl }l1)ssilJililil'S of Irl~h 1)1'<lt aud t'l'Y(>l'al 
1I11t'l't'."tinll i1tustrnt.ioll.-; an' ine}udi'tL (ieoiugi.-;t.l" will 
hI' lJlll'J'{' .. t,',l ill all ar1i(']t' on ,. TIl(' (i.('llt'si." of (~!lnguf':' 
Whll'h n'\'H'W" 1]ll' lll(,llUO' hy whid) ml'tallifNoue\ lodt't' 
11(11 ('nll';Ji1Jill~ Mu' /'{:ollomicuJly l,'ulllable ores, w('n' 
formed. 'J'll,'n' i" ;dsn n wdl-i!lnMratL'd :nticl(' on 
"Cobalt aud Its 1',,,,,.,," ,mil <l Utwl'u! ft'yit'w of tlll' 

llhrasi\'I' IlJatt'riab "Jl1plu~'('d ail lJOlishing p'l\vd"l' .... 
'['Jw }lllhlisJwl' of Sands, Cla.lIs. and J!inerals j,.,. 
,\. L. ('url1 ..... ,ll til!' "\Y('.:-;tmoo)' Lubontt.(J),Y. {'hattl'ri". 
K~~~ . 

A Book Guide 
l'flf' Rest Rooks of 1931 is a w>ry useful guide to thf' 

lI1Os1 importHnt puhlications during 1931 and will he 
found of tIl'H' IIY th,' ~tud_{,llt as well as those cOllc{'fnt"'d 
with th(' cOlll,;ilntiou of libraries. what-f'vcr subject is 
cnneerned. Buoh are das,,,itied on tht> Dewey Decimal 
t{ystt'Ill. and a IllJmht'r of authorities have giY€'n assis~ 
1 ancr 111 sE'i{'ct.ing those worthy of classification. It 
Cllll 1)(' obt.aiupd frolll M('ssn:. Simpkin Marshall, Ltd., 
Ktntionl'1'S' 11all Court, J.Joncion, RCA-. 

Coal Re6uing 
It is announced that, the first cOIDmeIT'iai plant of 

British ConI Hefining Processes, Ltd. is to be erect-ed on 
the outskirt,s of Huddel'8fieJd. Sources of coal supplies 
have been 8<'Cured together with sufficient land for 
future expansion, The process is founded on the -Balerni" 

syst.em of low4e~perature c~rbonization_ Th: \)1 

p.ny is .lao studYIng the questIOn of hydrogenatluf 

The Fagel.ton Continuous Gas Indicato .. 
In CHEMISTRY AND h"UUSTRY, September 23, i~l~ 

pageK 796--7, an account was given of the contir;110 
ga~ indicator developed by Mr. I. Fagelston, }l.s 
of the Admiralty Research Department, and man HfI1 
turf'd hv Griffin- & Tatlock, Ltd. An excellent de,,,, ri 
tive br;)ehure dea1ing ",ith the indicahn has now \,~ 
iSflu€'d and will be found of use and interest to m,,1 
facturf'TR coneerned with the estimation of gas campi 
tion and eont.amination, efficiency of recovery proc(·~, 
quality of absorbents, etc. 

Two standard types of the gas indicator are 11 

being marketed, the first being known as the ., air t.\11 
which is intf'nded for detecting leaks of natural Q 

coal gas, h7dro~en and methane and for use in 
analYRi:;: of carbon monoxide and hydrogen and carl 
dioxide and hydrogen mixtures, and in thA manufRct 
and diRtribution of oxygen, nitrogen, hydrogen, nitrog( 
hydrogen mixtures and rare gases, 

1'1e second is known as the "petrol type" ani 
~pecjfi{'d as .suitable for application to the manufartJ 
use, and reco\>,pn" of solvents, the evaluation of 
qualities of adso~bents, the determination of the c' 

stituents of natural gases and gasoline, petrol refill 
and storage and the safe working of refinery pl<! 
coal carbonisation, t.he determination of composit 
changes in roal gas. oil gas, water ga" and prorlll 
gas, carbon dioxi(le contrnt. of flup gases, water vall 
content of gases. and gases in tIl(' heavy chem 
industry. 

Thf' ·inst.ruTQPnt, possesses a number of advanta 
over other apparatus Pll}J]o,n,d for gas analysis, arnot 
which are to bE' noted the rapidity with which a 811 

drtermination ran be made, its simple and roll 
design, its transportability, and, as it operates on sim 
physical principles, the almost foolproof continuity 
analysis which it provides, whilst it possesses remark, 
sensitivity and accuracy of determination. The dest' 
tive brochure can be obtained from Griffin 8. Tath 
Ltd. of Kemhle Rtreet, London, W.C.2. or thf; eumpaJ 
branehes. 

Speetrum Analysis 
,. The Practice of Spectrum Analysis with Hi' 

Instruments ,- has now reached its sixth edition, w} 

is evidence enough of its usefulness. The new edi1 
follows the same outline as the last, hut each orulJ 
has been overhauled, some material deh·ted, and 1 

material included. 
The main alterations are to be found in the eha] 

dealing with quantitative spectrum analysis. and 
recent advances in this part of the field are cover('( 
detail. The use of the logarithmic wedge sectol 
discussed at length and the work done by its mean 
reyiewed_ The use of the microphotometer comef 
for examination, whilst other aspects of t.he subjec1 
which attention is devoted are the new Ratio Quan 
ative system, and the possible attainment of big 
accuracy in quantitative analysis. 

The book contains 58 pages, and is obtainable, p 
38. Sd. post free, from Adam Hilger, Ltd., 98, Kil 
Road, London. N.W.L 
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