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Notes and Comments 
Chemistry House 

ONCE again thc fnrrigncr has I1cr.11 quicker to Inove 
tlla~i the ~riglisl~rnn~i.  TIIC FrrncIi are to 11c COII- 

gratulated upon the inauguratiori of the Maison tle la 
Chtn~ie descrihrtl in our issue of Dccemher S -a 
verrtahle Castlc of Chr~nistry. Tlrc sister projcct 
broached a few years ago for this country is also a 
castle-in Spain ! A (l~l'lerrnce in mentality is to he 
seen in the fact that in spite I>[ economic tleprrssions 
lllr Frcnclr Govcrn~nrnt has assistr(1 in the I~oiltling 
of this I~ouse, so lypical of thr scientific age in which 
we hvr. Why slionl(l there I)(, a "Chrmistry House" ? 
Surely une rcason suR~cirnt unto itself is the personal 
contact that wor~l(l he I~rol~glit ahout hetwcen workers 
in all branches. It wor~ltl I~ar~l ly  he tl~inkahle that 
Chemistry House d ~ t l  not sink the tl~lferences between 
tht- several chemical ant1 nrar-chcmical societies merg- 
ing tlrern into one ill whirl1 the exprricnce gained in 
onr I,rancl~ of invrsligalinn or trchnique wonl(l he- 
come morr readily avail;rl~lc lor all. The unification 
or societies niust also 11e closrly linked with the idea 
of a central hi~ihling to Iloose all che~nical institutions 
ant1 all chrmists, profcisionally and socially. 

Science in rnost hranclics is to-(lay hurtlcned hy a 
tleatl weight of hrushwoo(l that ncver was rrall!. alive. 
I'rofessor Arnistrong hit the nail on the heati whcn he 
advised thc sponsors of tlie hlaiion de la Chimie to 
work for the reduction of the mass of worthless puhli- 
cation. A national cl~cmical journal shoulti print only 
papers of genuine significance, well written and read- 
able, but avoiding tile mass of scientifically-phrased 
ruhb~sli which to-day so "clatters-up" our transac- 
tions as to make real advances difficult to find. "Thc 
great task hrfore 11s to-(lay," says Professor Arm- 
strong, "is to produce great 111rn." Chemistry House 
woul(1 assist that object. Tlrr ~rovision of a focus and 
a rallyin:: point for all chemists, a place whrrein tlie 
Institute lion could lie down in peace with the B.A.C. 
lamb, where the academic chemist ant1 the industrial 
clirmist col~lrl compare notes, whrrc the matrifold staffs 
now carried by scientific socirtirs could he reduced to 
one stafl with one subscription-that in itself seems 
something worth working hard to attain. 

Trade Policy for the Empire 

rlocs not hesitate to criticise thc Government when it 
Iieheves its po!icy to be mistaken, hut it acknowledges 
that the prrsent Government, by balancing its Budget 
and converting the deht and by initiating the system 
of Empire trade has created a measure of confidence 
wlnch has enabled the country to regain some of its 
trade. The trade agreements, however, show, in Sir 
William's opinion, that the Government has no thought- 
out plan for developing and using the new system in 
order to promote ~nterriational trade. Apart from 
Empire tracle the only idea seems to be to make hatr~l- 
to-mouth bargains with foreign countries to secure, 
temporary advantages without any settled plan and 
without counting the cost. Foreign countries, so far 
as the Union can judge, seem to be in much the same 
position, all striving desperately to get some short 
tern1 advantage for themselves. The only country that 
appears to have any thought-out trade policy is Japan, 
and in that case it looks as if a trade plan of campaign 
hat1 been worked out by the Government in concert 
with the leaders of Japanese industry. 

There is no good reason why this country, and' the 
Co~nmonwealtli of which it is the centre, should not 
have a trade policy every bit as effective as that of the 
Japanese if it were, as appears to be the case with theirs. 
based on a careful survey of the ground and on a real 
understanding between Government and industry. The 
resources of the British Commonwealtli, material and 
moral, are at least as great as those of any other unit 
in the world and there can be no question as to the 
ability and readiness of the members of the Comrnon- 
wealth to act together for an object which appeals to 
thew interest and their imagination. The vision of 
the Empire acting as a trade unit is one which appeals 
at once to the imagination and on the interest side it 
is obvious that the Empire acting as a unit woulti 11r 
ahle to make far better trading arrangements with 
Japan and the United States, and make far better 
arrangements for the shipping on which we all depentl, 
than any one constituent member could effect by it- 
self. The Empire acting as  a whole in accordance with 
a settled plan would be far more able to deal satis- 
factorily with such niatters as Japanese competition or 
subsidies or dumping or any other form of attack on 
our home market than this country could by acting 
alone and without a plan. There is in addition thr 

SIR WILLIAM ALEXANDER urgrd the setting up of a general point to which Sir William Alexander referred, 
general trade policy for Great nritain anti the Empire that the economic front is far more important than 
in his presidential addrrss at the annual meeting of either the military or the political, and, if we can do 
the National IJnion of hlanufacturers lrrltl in London anything in the direction of lessening the present feel- 
last week. The Union is trot a pnlitiral hndy and it ing of unsettlement and uneasiness in all commercial 
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relations and in the direction of facilitating and stabi- 
llslng the exchange of goods and services between 
nations, we shall be doing our duty not only a s  manu- 
facturers but as citizens. * 

By-Product Coking 

BY-PRODUCT coking has definitely entered the ranks 
of che~irical industry. Its past history is unlike that 
of any other of the activities of tlie chenlist. I t  grew, 
under the fostering care of the colliery owner-the rriost 
unlikely father of a chemist-fro111 the non-chemical 
beehive coke-ovens. The colliery surface foreman was 
the first coke-oven manager-it is likewise impossible 
to imagine anyone with less of the practice and 
mentality of the chemist than the old-time colliery 
foreman. The constructors set up laboratories and 
undertook development work; from that work sprang 
lnuch that was scientific and advanced. 

The coke-oven by-product plant-a more chemical 
a.ffair than the gasworks purification installation-came 
into being and the works chemist began to assume 
importance. Personnel was to some extent supphed 
from the staffs of the constructional firms, but only 
a fraction could come from that source and the 
remainder had to be secured elsewhere, for the most 
part by long and carefiul training of youths without 
university experience, on the works. The fact that 
over 93 per cent. of the members of the Coke Oven 
Managers' Association do not hold university degrees 
and yet have brought their industry to so high a pitch 
of perfection is something of which the country may 
well be proud. 

Overworking the Plant 

IN his recent presidential address to the Coke Oven 
Managers' Association, Mr. G. J. Greenfield raised 
a point of interest to the whole chemical industry: to 
what extent should a plant be worked above rated 
capacity when to do  so will result in shortening its 
useful life? h principle that was apparently intro- 
duced in America was to work every plant to its highest 
capacity and to scrap ruthlessly upon the smallest 
provocation, the idea being apparently a short life 
and a gay one. On the other hand it must be remem- 
bered that to-day most plants do not operate a t  such 
high pressures because the market for the product 
simply it not there. A plant is put down upon certain 
financial figures which take into account not infre- 
quently quite a lengthy period of depreciation. 

When the market improves, the tendency is to take 
advantage of the conditions to get the maximum ont- 
put from the installation regardless of the probable 
effect upon the useful working life. The works 
manager is not alone to blame because his sales 
manager and his managing director not infrequently 
applaud his efforts to increase the output. If that can 
be done by means which do not increase the wear and 
tear out of proportion to the output, there is no h a m  
done. Not only may the plant be serioisly affected 
detrimentally by pushing i t t oo  hard, however, but the 
actual result, whether in terms of utlimate products or 
of purity, may be different from what is expected. As 
Mr. Greenfield asked his own Association: " First, is 
it possible to overload the coke-ovens to the point of 
diminishing the yields of by-products per ton of coal or 

of reducing the &ality of the coke? Second, is it not 
possible to reach a point where the more rapid usage 
of machinery results In wear and tear much greater 
than is proportional to tlie rate of usage? " These 
questions in an appropriate iorm nray he asketl of 
111trst branclies of chernical intlustry. 

New Industries Avoid Smoke 
NEW industries when seeking sites for develop- 

ment, tight shy of smoky, grimy areas, knowing that 
their protiucts may suffer damage anti that their over- 
heads will certainly he considerably increased. Mr. 
Arnold Marsh, secretary of the National Smoke Abate- 
ment Society, stressed this point in addressing a meet- 
ing of representatives of the local authorities in thc 
area of the Northumberland and Durham Regional 
Smoke Abatement Committee, at Newcastle-on-Tyne 
last week. People on the North-East coast, confusing 
cause anti effect, have sometimes expressed the wish 
to see more smoke, thinking that it indicates indus- 
trial activity. Industrial activity, however, is better 
measured by employment and production ; smoke indi- 
cates a gross ineff~ciency and wastage of fuel. 

The coming development of internal air routes and 
the consequent establishment of new airports, is creat- 
ing eagerness among local authorities seeking to en- 
sure their future prosperity. For a modern airport 
an unpolluted atmosphere is as essential as deep water 
is for a seaport. Smoke-shrouded towns cannot be 
relied upon to give sufficient visibility for safe landing, 
and have a greater number of days each year when 
flying is impossible. Such towns will, therefore, be 
avoided in preference to those with cleaner air when 
the new air routes are being planned. Because of this, 
and because of the value of attracting new industry, 
local authorities in pro~noting smoke abatement are 
insuring for their future prosperity. 

Speedy Laboratory Methods 
IT is not infrequently that the works laboratory is 

blamed for holding up an urgent analysis, but it is 
frequently true that the blame has been wronglp placed. 
I t  is the works executives who are a t  fault for then lack 
of attention to modern needs, in not providing the 
laboratory with equipment which allows the analyst to 
speetl up his work by recognised and legitimate 
methods. In  many directions tlie use of optical 
~nstruments will effelt a notable saving in time, in 
comparison with wet lrlethods of analysis-where it 
may be necessary to " boil slowly for 1 5  minutes," 
" al!ow to stand undisturbed for lo minutes," " filter. 
ignite and cool in a desiccator." Even official methotls 
of analysis with their outstanding conservatism, are 
now adopting the use of optical instruments to a notable 
extent-spectrograph, comparator, refractometer and 
colorimeter. The quartz spectrograph records all wave- 
lengths which are useful for chemical analysis, and the 
observations are made by photography so that they 
become permanent records which are capable of show- 
ing a complete qualitative analysis; in some cases a sur- 
prisingly accurate quantitative analysis is also possible. 
Optical instruments are not unduly expensive when it 
is taken into consideration that they will last ro or zo 
years, and that during the whole of this period they 
are effecting a notable saving in time combined with a 
great and constant accuracy in analytical results. 
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The Production of 

'I' i- within tile I;lst thirty yr:lr.i that 1)iorhemiral processes 
I h ; l v c  I)CI'II d r t i ~ ~ i t ~ l y  :~ppl i rd  0 1 1  il c ~ i ~ n ~ i ~ e r c i i ~ l  scale to the 

p r o d u c t ; o ~ ~  of org;lnic nci~ls.  111 one directio~i Ire have seen 
the devel r~pmei~t  of a n  industry where acetic acid is produced 
from alcrlhol by Alycodrrmn ureli; in another direction, the  
production of lactic acid by the action of flacterirrm luctis 
~ c i d i  on  molasses; and in a third direction, the  production 
of citric acid by rlspergill~ts n igrr  nhen gro~vn in sucrose 
solutions. These are only three exaniples of this type of 
ieaction, but in the  study of similar fermentations, particularly 
;~pplied to carbohydrates, the Rureao of Chemistry and Soils, 
United States Department of Agriculture, did very useful 
work in 1932 by publishing abstracts of patents and papers 
(Circular No. 2 1 0 ) ~  \vhilst fermentation processes generally 
have been exhaustively dealt with ill mo~iographs on the 
production of ethyl alcohol, acetone and butyl alcohol. 

Acetic Acid 

I t  was less than loo years ago that Kiitzing (" Journ. 
Prakt. Chem.," 1837, 11, 385) first definitely denionstrated tha t  
acetic acid was formed by the oxidising action of certain 
micro-organisms on alcohol. It is now lino1r.n to be a s u b  
stantial part of the final products of hutyric, lactic and 
propionic fermentations, and is always present in varying 
quantities in alcoholic fermentations indured by bacteria. 

Not\rithstanding the  great progress made in the manufac- 
ture of anhydrous acetic acid by synthetic methods, consider- 
able work has beell done with a view to utilising the activity 
of certain organisms in transforming cellulosic materials into 
acetic acid and ethanol. Langn.rll (Brit. Pat. 248,795 and 
ITS. Pat. 1,602,300) has developed processes in which crude 
rn;lnure cultures of thrrmophillic bacteria attack waste cellu. 
lose, forming acetic and butyric acids and ethanol. Viljoen, 
Fred and Peterson ( ' I  Journ. Agric. Sci.," 1926, 16, I) have 
isolated cultures of ther~nophillic hacteria which destroy 
cellulose at 6 j0  C., forming acetic' acid. T h e  quantity of 
cellulose destroyed in I to 5 per cent. suspensions ranged 
from 70 to 95 per cent., 50 to 55 per cent. of this Ixing 
accounted for a s  acetic acid. More recently, Scott, Fred  and 
Peterson (" Ind. Kng. Chem.," 1930, 22, 731) have reported 
an investigation in which cellulose w a r  fermented a t  550 to 
05" C. by enrichment cultures of thermophillic bacteria, acetic 
acid constituting 45 to 0 5  per cent. of the end products. T h e  
work of Norhury on the production of ethanol, acetone and 

B acetic acid (Brit. Pat.  222,549) must also be mentioned; he 
and his associates found that flncillzrs ncr to lkyl ic~~s  fermented 
hydrolysed straw, grasses, etc., producing substantial 
quantities of acetic acid. 

At present, ho~rever ,  our knowledge of cellulose-destroying 
organisms and of methods for controlling o r  regulating their 
activities is decidedly limited, and the situation is in much 
the same state a s  that of, for esarnl~le, the  1:lctic acid 
frriiie~~tatioil  ill 1870. 

Butyric Acid 

The butyric acid fermentation lms first recogniqed hy 
Pasteur (" Compt. rend.," 1861, ,f?, 344), who described it  
as an anaTrobic process. Various organisms, all  rather 
closely related, were held responsible for  the formation of 
the acid from sugar. liltimately, Raier ('I Centr. Bakt.," 
1895, r (2), 17, 84, 118) differentiated six groups of organisms, 
a s  well as many sub-groups, which \rere capable of hringing 
a h u t  a butyric fermentation. Of these, ilacillzts butyricus 
is one of the most important. 

Rutyric acid formation in fermentation processes is 
generally accompanied by other reactions producing a variety 
of substances. According to Buchner and Meisenheimer 
("Ber.," 1908, 41, rqlo), in a typical fermentation of glucose 
by Racillrts brrtyricus loo gram of glucose with nutrient salts 
and calcium carbonate gave 0.7 gram butanol, 2.8 gram 
ethanol, 1.6 gram hydrogen, 3:4 gram formic acid, ro gram 
lactic acid, 7.5 gram acetic a c ~ d ,  and 26 gram butyric acid. 

' Organic Acids by 

A Survey of Processes Applied to 
Carbohydrates in Particular 

Kirov !" Centr. Bakt.," 1911, 31 (2), 534) obtained somewhat 
similar results with two types of butyric bacteria isolated from 
molasses. H e  found the fermentation of sugars by these 
organisms to be characterised by the  formation of substances, 
other than hutvric acid. such a s  acetic and lactic acids. 

~ o n s i d e r a b l i  work ha3 been done in attempts to elucidate 
the intermediate s tem which are  involved in the formation 
of butyric acid and .the compoonds usually accompanying it  
bv the fermentation of suears. From the  data so far 
kcurnulated i t  appears thatVmethyl glyoxal, resulting from 
the fission of the  hexose molecule. is first formed. then broke11 
down to acetaldehyde and formi; acid, and the iatter is split  
still further to carbon dioxide and hydrogen. T h e  aldehyde 
gives rise to acetic acid and ethanol and may also condense 
to aldol, from which butyric acid, P-hydroxy-butyric acid, 
hutanol a n d  acetone are formed. The lactic acid arises 
directly from methyl glyoxal. 

The  latent literature describes several processes that may 
be of industrial promise, but commercial exploitation of any 
fermentetion process for producing hutyric acid must depend 
very largely upon the development of satisfactory means for 
the separation and recovery of other products of economic 
inlportance. 

Citric Acid 

T h e  first important step on citric acid fermentation was 
the  work of Thom and Currie (" Journ. Agric. Research," 
1916, 7, I) who overthrew the idea that the  black Aspergilli 
were exclusively oxalic acid formers. After this, Currie 
(:' Journ. Biol. Chem.," 1917, 31, 15) undertook an  investiga 
tlon of the  factors controlling the  ploduction of citric acid 
by a selected strain of A s p e r ~ i i l a s  n i ~ e r .  By using proper 
concentrations of sucrose (about 15 per cent.) supplying the 
nutrient nitrogen in the  form of l o ~ v  concentrations of 
ammonium nitrate, and adjusting the  initial p H  of the culture 
solution to 3.5 by addition of hydrochloric acid, he ivas able 
to almost completely suppress the formation of oxalic acid 
and obtained a rapid fermentation, with little loss of citric 
acid through consumption by the  organisms, a s  long as any 
sugar remained. 

Most of the recent literature deals with factors influencing 
thc  fermentation and with attempts to throw some light 011 

the mechanism of the  reactions involved in the  interesting 
transformation by which the branched-chain compound is pro- 
duced from sugars in  which no such structure exists. In 
1 9 9 ,  Herzog and Polotzky (" Zeit. Physiol. Chem.," 1 9 ~ 9 ,  
59, 125) observed that citric acid was formed from 3- and 5 -  
a s  ~ r e l l  as from 6- and 12-carbon sugars, thus making .it 
necessary to introduce a condensation reaction into the pro- 
cess if the saccharinic theory was to hold. Wehmer ('LBer.," 
1925, 58, 2616) pointed out that calcium gluconate was con- 
verted into citric acid by Asfier,<ilBs ni,ger and concluded 
that it  was possible that the  degradation of glucose by that  
organism might proceed from glucose to gluconic acid to 
citric acid t o  oxalic acid and eventually to carbon dioxide. 

Amelung (" Zeit. Physiol. Chem.," 1927, 166, 161) reported 
the  results of a large number of experiments i n  which he 
cultivated varieties of Aspergilli on  3-, 4-, 5-, 6-, 7- and 12- 

carbon sugars, .and obtained the  maximum yield of citric 
acid from sucrose. Bernhauer ("Biochem. Zeit.," 1928, 197, 
309, 327) found that inulin and fructose approached sucrose 
a s  good carbon sources for the acid, and the yields with these 
three compounds were much greater than those obtained when 
other sugars were employed. As the  yields from the  fructose 
fragments of sucrose were higher than those from fructose 
itself, i t  was suggested tha t  the structure of the fructose 
residue of the sucrose molecule has special significance in 
the formation of citric acid. 
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T h e  production of citric ar id  by mold fermentation of 

sucrose ivas attempted on a n  industrial scale in Germ:iny 
nlore than 30 years ago, but SO lnillly difficulties irere en- 
countered tha t  the process ivas u~iable  to compete successfully 
116th that based on the recovery of the acid from citrus fruits, 
;rnd was therefore abandoned. It is only within the  last seven 
yrars that fermentation has taken ;I pmminent place in the  
citric acid industry. T h e  successful esploitation of this 
process has lwen accompl ish~d through i n t e ~ ~ s i v e  research, and 
methods for carrying'it  out on a large scale h a r e  been kept 
secret. T h e  process, however, consists of a shalloir-pan 
ferinentation of sucrose by n stl.i!in of I I S / I E Y ~ ~ / ~ I I S  ~z~,L!EI, ii~lcl 
the reaction is completed in probably less thaii nine days. 

T h e  quantity of fermentation citric acid produced in  the 
United States is estimated to be 3,500 to 5,w t o n s p e r  year. 
I t s  volume may be  realised from the  far t  tha t  this country 
is n o n  not only independent of imported citric acid but is 
actually exporting it  to Europe. 

Fumaric Acid 
I t  w a s  Wehmer ("Aer.," 1918, 51, 1063) ivho announced the  

isolation of a strnin of ~l.r/Iergill~!s, rlnqrly related to 
. ' l spergi l l~~s  aiger, which produced fumaric acid from sucrose 
in quantities equivalent to 60 to 70 per crn t ,  of the sugar  
used. H e  gave the  name As?er,qill~~s fr~rxaricrts to this 
organism and propuscd to ox~dlse  the rrsulting f u ~ n a r i c  
acid t o  tartaric acid, thus establishing a source for tartaric 
acid independent of the irine industry. 

The mechanism by which fumaric acid is formed from 
sugars by molds is obscure. Gottschalk (" Zeit. Physiol. 
Chem.," 1026, 152, 136; 1927, 172, 31.1) has reported tha t  
Mlccor stoiorzifer transforms pyruvic acid t o  fumaric acid, 
but other investigators have questioned his results. Butke- 
ivitsch and Fedoroff (" Aiochein. Zeit.," 1929, 206, 440, 2.07, 
302; 1930, 219, 87) seeking to clarify the question of formation 
of the acid by A!f<cor stolo~rifer, reported tha t  with a relative 

deficieucy of nitrogen ilnd in tlie presenrc of calcium car- 
Iwnate, fu~iiaric acid accu~nulated in apprccial>le quailtitie?, 
a t  times in  ).iclds r e p r c i l ~ ~ ~ t i n g  30 to 40 per cent of tlie sug:lr 
ronsulned. Surcinic acid ir:~s  resent in the f t ~ r i i i ~ n t ~ d  
solutions. IVlie~l eretic e rid ir:~, us1.d a s  a r : ~ r l ~ o ~ l  *nllrrts, 
So per cent. of tlie ether-solul~le ;,rid formed wile \ ~ ~ r r i u i r  ; l r i~ l  
;LIICI :o per C ~ ~ I I ~ .  fi1111iiric i~ricl, I J I I ~  !vIi(~~i S L I K ~ I ~  I Y ; I ~  ; ~ I I ~ ( - I I  to 
the acetic :~ci(l s1111st~1te tlrc v:~lut>s for the  r('~11i<'ctiu' : ~ r i ~ l n  
ivere 20 an(l 74 per r rn t .  'l'liry :Ire (11 tlic O ~ ~ I I ~ I I I I  1l1:lt 
rt11:inol is :In ~nter rne~l i :~ tc  in tlie tl.;i~i.(orn~;~tio~i of . i l~g:~r  to 
fu~n:tric acid 11y n~old.;. 

1;nrther irork on the  prodr~ction nf 1om;irir acid 1,y 111l1l1ln 
might possil~ly develop :l f ~ ~ r t i l e n t : ~ t i r ~ ~ ~  i\'l~e~.eI)y tlli, C ~ I I ~ I I I I ~ ~ I I I ~  

could be pro~luced ecotiirnlic;llly. If i15crl for tht, p r o d u c t i ~ ~ ~ ~  
of t a r t a ~ i c  ;~cid  the yields nt f u n ~ a r i c  ar id  i ~ o o l d  havr  to In! 
-;cry high and the raw ~ n a t e r i i ~ l  iroulcl 11;ivc to be quite 
inexpensive in order to compete with t l ~ c  ~ v r l l - c ~ t : ~ l ) l i ~ l i ~ ~ d  
industry ~vhich  is lu~sed (111 the  rcrorcry of t:~rtr;ltcs fr11i11 
wine lees. 

Formic Acid 

Formic ar id  occurs ~videly in an;~?robic yrn-t and hactrri:~l 
fermentatio~ls,  app:lrently arising rlircctly from the ~ - C ; I I ~ I O I I  
intermediate, mcthyl glyoxal. 111 soill<. casr i ,  notably ill the 
fermentation of sugar:, by /3nci/lr1s co/i rortzrizrrr~is, tlie acid 
is still further I,I-oken do1r11 into carhon dioxide and hydrogen, 
nntl, according to Grey, tlie h y c l r o ~ r n  thus lil~cl.;~tcd SCCIIIS 

to play a n  important p:irt in d c t e r n ~ ~ n i n g  the extent to ivhich 
other products, such a s  aretic and succinic acids and ethyl 
alcohol, a re  formed (" l'ror. Royal Soc.," Scr. R. I ~ ) I S ,  011, 
75 : I W ,  91, 294). 

Formic acid, I~o~vc\.cr,  can Ilc marle sn easily and c l ~ ~ * ; ~ l l l y  
by synthetic n~etliods tll:~t it i.; d n ~ ~ l ) t f i ~ l  if aiiv I I rocrs  l1as1.11 , . 
on the  use of micro-org;~~l is~ns  itrill provr t o  111; 1;1 r o r ~ i m ~ ~ r r i : t l  
importance. 

( T o  h,, r o , ~ l i ~ i n , ~ d . )  

Personal ' A.7 Notes 
MR. C. F. THACKRAY, a prominelit 1.ceds manufacturing 

chemist, was found drowned ill Il'aterlno I.ake, R o u ~ ~ d h a y  
Park, Leeds, on  Sunday. 

MR. H. EDWIN COLEY has  resigned from the  board of the 
Zinc Manufacturing Co. Messrs. S. C. E. Lloyd, W.  1:. C. 
McClure, J. C. Lloyd and K. R. D. Morrice have been elected 
to the  board. 

SIR WILLIAM ALEXANDER ivas rc-elected president a t  the  
eighteenth annual meeting of the  National Union of Manu- 
facturers in  London last week. Mr. C. S. Garland was re- 
elected hon. treasurer and vice-president, and Sir Harry  
McGowan was reappointed on the  executive committee. 

PROFESSOR IGNACE MOSCICKI, president of the  Polish Re- 
public, celebrated the  30th anniversary of the beginning of his 
scientific career on  December 7. H e  claims t o  have made 
;rbout 30 discoveries in  chemistry and electricity. 

MR. ALFRED MARSOEN, one of the  Glasgoa representatives 
of t h e  Vacuum Oil Co., who completed forty-five years' ser- 
vice with the  company last February, has retired. Mr. 
Marsden held the  company's long service record. H e  joined 
it  in Liverpool in  1889, three years a l te r  it \iras established, 
and he  is one of the  few survivors of the  company's early 
days. O n  his forty-fifth anniversary with the  company, Mr. 
Marsden received a presentatioli from his colleagues. 

MR. J. M, ARMEL, manager of the  Vacuum Oil Co.'s Bir- 
kenhead works, has  retired af ter  twenty-eight years' service 
in tha t  capacity. O n  his retirement, Mr. Armcl was presented 
by Mr. Il'ilson Cross, chairman of t h e  company, with a clock, 
to the cost of which a l l  the 316 employees ot the  Birkenhead 
works contributed. Mr. Armel saw the  beggining of what 
is now the  biggest grease-making plant in Europe. After 
considerable experience in  grease-making: in America, he  
joined t h e  Vacuum Oil Co., t o  take over the  manage- 
k e n t  of the  Birkenhead works, and to erect and start a new 
plant for the  manufacture of lubricating greases. Mr. Armel 
is being succeeded !q Mr. W .  S. Church, a h o  has been his 
a s s i s t a ~ ~ t  manager. 

S I R  ITAKKY MrGownN 1r;15 tht, pri~lrip:ll : ~ I I I , S ~  i ~ t  il 11111rlir01i 
in the City Cl i :~ i i i l~~~rs ,  (;l:~\gnir, 011 l ) r r t , i i~ l~ ,~r  0, gi i j r !~  I I ~  
I.ord Provost 11. H .  Sir:l~i. 

Mu. A. 1. IiEK, lilbollr nlan.lgcr 111 the Scotti.;h l)!.r\ 
((;rangemouth), has  bern tr;finstcrrcd t o  .2l;1llcliester, n l i r r r  
he ivill take over t h e  managership of the  Ilyestnffs Group. 

MR. ARTIIUR D. STOKKE has been appointed to the board of 
the  American Metal ('o., and Dr. Otto Su..~n:~n, ] I I . P S ~ I ~ I ' I I ~ .  

has been e l c c t ~ ~ l  cl1;1irn1:111. Mr. I l n r # ~ l d  I<. tlorhschild is to 
I~ecome president, and hlr. \\-alter I ~ l o c l i ~ r l ~ i l ~ l  has bern :III- 
pointed secretary. 

MESSRS. H. .2. 'TKEKI;~\R-TUOI\I~\S ; I I I ~  1.. Rigg have rrtirt.11 
froin the board r ~ f  the  .\ssociatrd I ) w r s  : ~ n d  (:leaners, I.td., 
:uid Messrs. George I<. I.eavey and It. H. GriRiths have bt>rn 
xppointed in their pl:~cr. Mr. (;. I<. I.e:l;.~,y has bren :1p- 
~io in tcd  chairman i~iid Mr. I;ri~tlk I.:iihtman df'puty-cliiiir~ili~~i, 
irhile a local bo;~rd consisting of hlcs-;rs. 11. I). l ) r ! .~di~l~~,  I;. 
\Balker and L. I<igg h;ic bern f o r ~ n r d  a t  the Acton i v o r k ~ .  

MKS. \VAI.DSCHhllOT-LElTZ, whose I I U S I L L ~ ~ ~  Iras t o  h : ~ v r  :ld- 
dressed the  Food Group of the Sr~cicty of ( ' l ~ c ~ n i c a l  Ind~l.t~! 
ill T,ondon, on \Vrd~iecd;~y, trlcjir;~phcd to t l ~ r  hon. s r r r r la rv  

'of the  Group on T u e s d ; ~ y :  " hly 1iusb:uid is unable to ' rn~; -  
tinue his voyage getting a f:!ilrting fit :Iir,rilgll i n t o l ~ ~ . : ~ I l I ~  
pain a t  the  slightest : ~ t l e ~ n p t  to ~ r ; ~ l k .  M'e h : ~ d  t o  get l1i111 
off the train a t  1.eiprig last ~ i i g l ~ t .  Incon~!il;ll,le :it Iinvin:: 
to disappoint you." 111 the  cinuni.~t.lnces bolh the Iu i ic l ico~~ 
and the  meeting had to be canrrllrcl. 

COLONEL ALEXANDER MITCITEI.L, ;I 'rrI1-known figure in E : I ~  
Scotland, died on 1)ecrmber 5, a g t d  6.3. H e  was r h a i r n i ; i ~ ~  
7f the Alloa Coal ('0. arid of the  !llloa Glass i~orks  Co., : ~ n d  
n director o f  several other co;il :\lid sh ippi~ig  firm.: COIII-  

mandcr of the  Fife and Forfar Y r ~ ~ m : l ~ i r y ,  a ~ l d  fnr  2 j  !.I , ;II~ 
ni;lrter of  the  I.auderd:~lr I:oshr~~~~irls.  IHis t,l<lcr sol), hlr. 
Harold Mitchell, is M.1'. for Brr~~t!r,rd and ('hi.;ivick. 

MR. C. I.  I<ELI.Y ha; rr.;igned hi.; ] ~ o . i t i o ~ ~  ;I.: : i ~ i \ t ; l n t  r11il.f 
c l i e ~ n i ~ t  to the Anglo- . !m~~~ic :u i  Oil ( ' o . ,  I.td , : I I I ~  11:1.: l1n.11 
;~ppointed chief chemist to Herhert G r r m  and Cn., 1.td. 





Chemical Imports in .India 
An Increase of 10 Per Cent. Reported 

A SURVEY of the import trade of India during the first three 
months of the fiscal year, April I to June 30, 19x4, prepared 
by the senior British Trade  Commissioner in India, and 
published by the  Department of Overseas Trade, states tha t  
during the three months ended June, 1934, the value of the  
total imports increased, as compared with the  corresponding 
period of 1933, hy Rs.3 croresq' or 10 per cent. and amounted 
to 31 crores and the total exports, including le-exports, rose 
l y  Ks.3,79 lakhs or 1 1  per cent. to Ks.38 crores. The grand 
total of imports, exports and re-exports amounted to Ks.69 
crores as against Ks.02 rrores, an  inrrease of K5.7 crores or 
I I per cent. 

T h e  total trade in paints and colours fell  in quantity from 
Ss,g81 cwt. to 73,129 cat. ,  hut rose slightly in value from 
Ks.17 to Ks.17i lakhs. T h e  United Kingdom share fell  
slightly from 42,953 cwt. (Ks.11; lakhs) to 40,906 cvt .  
(Rs. I I $  lakhs) and that of Germany from 13,172 c ~ v t .  (US. 2 
lakhs) to 6,339 c n t .  (Rs. I $  lakhs). 

A further fall is recorded in the total soap trade from 
S2,028 cwt. valued a t  Rs.?o~ Iakhs to 65,749 curt. valued a t  
Ki .19  lakhs. T h e  United Kingdom share fell  from 66,852 
cwt. lKs.17t lakhs) to 56,561 cwt. (Hs.16 lakhs) and that of 
" other countries " from 15,176 cwt. (Rs.gf lakhs) to 9,188 
c n t .  (Ks.3 lakhs). The  imports of soap were divided a s  
follows : Household and laundry soap 5 J , I O ~  CII-t. (Rs. lo? 
lakhs); toilet soap ro,81o cwt. (Rs.8 lakhs); other sorts 834 
cwt. (Rs.: la th)  ; total 65,749 cwt. (Rs. 19 lakhs). 

Notwithstanding the severe depression and reduced pur- 
chasing power, the total imports of chemicals rose materially 

* Kupres on? l;ikli (K-.r,oo.m) = L3'7,j00 : ~ t  IS. 6'1. exrh:!ngp. 
I<ul~ea onc crore = Ks.lao I:tlihs = f;7jo,aoo. 

from 11s.62 to Rs.75) IaLhs, which tends to show that  there 
is a marked improvement in Indian industrial activity. No 
details a re  available of the countries of origin, but parti- 
culars of the total imports under each of the principal head- 
ings are  given as follo~vs, the corresponding figures for 1933 
being sho~vn in parentheses : Acids, f i  Rs. (lakhs) (I;); 
bleaching pojrder, 2 4  ( x i ) ;  carhidr of calcium, 24 ( I ! . ) ;  copper 
sulphate, f (i); disinfectants, 2 ( 2 ) ;  glycc'rine, I ( f ) ;  potes- 
siuni chlorate, 2: (3t) ; sodiu111 hic:lrlion:lte, 2 ( 2 ) ;  s o d ~ u m  
c a r h n a t e ,  19$ (141) :  sodium c y a ~ ~ i ( l ~ ,  f (I); c a u s t ~ c  soda, I I: 

(8); sodium s ~ l ~ r ; i t e ,  : (4); s u l p l n ~ r  (bri~nstnnc), 3 (3). 
T h e  total imports of drugs and medicines advanced from 

Ks.30) to Ks.lO$ lakhs due t o  materiall!- increased imports of 
miscellaneous drugs and quinine salts. Details of the 
countries of origin are  not avail:tl)le, but the follo~ritig 
represents the total inipnrt5 ill rach of tlie principal itenis, 
1933 fi ,q~~rcslheing shon.11 in p a r ~ n t h ~ l i ~ s :  ('amphor, 5 Us. 
(lakhs) ( 5 ) ;  proprietary and patent niedicines, 41 ( 9 ) ;  quinine 
s:il t~, 7: (54); saccharine, I ( I  :). 

After a further scvc,re derlinr r l n ~ i ~ i g  thr  p ; ~ i t  frn. years, 
i t  is enrooraging to notr that the total impel-1.: of d!.r.; 
ohtained from coal tar during th,, quatter rohe from Ks.34; 
to Rc.04 lalihs in ra lur .  Total imports from all  sources under 
each main heading \\-ere as follo~vr : :llin,rrinc-Moist-i. Not 
exceeding 10 per cent., f Us. (lakhs) (:); ii. Over 16  per 
cent. but not exceeding 2 0  per crnt., 4 ( I ? ) ;  iii. 1d:xceeding 
20 per cent., I ;  Coirjio red, 34 (11; Corl,hIiltg dyes nf the 
naphthol gmrtfi-i. Naphthols, rapid fast colours (rapid salts) 
and bases, Rf (4$); ii. Other salts, 3 ( I ) :  I'nt d!~es-i. Indipo, 
4$ (4) : ii. Other sorts-(a) Paste, 2 ( I  !.) ; ( b )  Powder, 12$ (8:) ; 
St11l)brrr hlach, 3; (14): Air~ta~ril  ycllow, I (I). 

Scientific Glassware 
First British Standard Specifications Published 

THE British Standards Institution has just issued specifica- 
tions for distillation flasks and for interchangeable conical 
ground glass joints. These specifications are the first glass- 
ware specifications to be issued by the  Scientific Glassrvare 
Committee, which was taken over from the Institute of 
Chemistry when the Chemical Division of the Institution mas 
f o ~ m e d .  

T h e  Distillation Flask Specification (Xo. 571) provides for 
a complete series of 14 flasks ranging from a distillation 
capacity of 30 ml.? to 3,000 ml. Prior to the publication of 
the specification over this range of capacity, four manufac- 
turers were making between them flasks having 20 different 
nominal capacities, and having 40 different bulb capacities. 
The  general adoption of the  standard series will therefore 
not only diminish the  different sizes of flasks now being made, 
but mill also ensure identity of actual capacity between flasks 
having the  same nominal capacity. 

T h e  following conditions are fulfilled by each flask in the  
s e ~ i e s  :-The centre of the side tuhe is 75 mm. from the top 
of the neck. T h e  centre of the side tube is go mm. from the 
liquid surface when the flask is vertical and contains a quantity 
of liquid equal in volume to the distillati011 capacity of the 
flask. T h e  bulb capacity is 30 per cent. greater than the dis 
tillation capacity. 

T h e  first condition ensures the  same immersion of the stem 
of the thermometer in each size of flask, the  thermometer 
hring placed so tha t  the top  of the bulb is level with the 
bottom of the side tuhe a t  its junction with the neck. Thermo. 
meters calibrated for loo mm. immersion are  convenient for 
use with tlie flasks. W h e n  the thermometer is fixed as 
directed above, the  immersion line of the  thermometer asill 
be in  the ne ighburhood of the top of the cork holding the 
thermometer i n  position in the  neck. T h e  second condition 
helps to secure reproducibility of results iq distillation by 

ensuring that the thermorneter hulb is a t  a constant distance 
from the level of the liquid surface a t  the beginning of a 
distillation. T h e  third condition cnsures :I definite bulb 
capacity for each nominal capacity, tlie bulb capacity being 
taken as 30 per cent. greater tli;in the diqt~llation capacity. 
Variation was found in the Imlb capacity of flasks from 
different sources having the  same ~ i o ~ i i i n a l  capacity. 

T h e  Specification for Ground Glass Joints ( 3 0 .  572) has 
been prepared to secure the  interchangeability of conical 
ground glass joints in laboratory and industrial glassware. 
I n  order to ensure interchangeability, taper, diameter of 
larger end of socket, diameter of smaller end of cone, and 
length of ground portions of cone and socket, have been 
specified for  each joint. A taper of I in 10 on diameter, 
equivalent to a cone semi-angle z'J 51' 45" has been adopted 
for a l l  joints. 

T o  meet the requirements of different types of apparatus, 
f o u r  series of standard l o i ~ ~ t s  designated Series A, Series B, 
Series C and Series D have been provided. T h e  dimensions 
for the standard Series A have heen chosen to fit in with 
foreign standards already in existence. Joints in the addi- 
tional series have the  same diameter a t  the  larger end a s  the  
corresponding joints in Series A, hut have different lengths 
of engagement :-Series R three quxrters, Series C a half,  and 
Series D a quarter the length of Series 4.  T h e  four series 
of joints togrther afforrl a very wide choice so th'at provision 
is made for the replacement of esisting joints and for  special 
requirements. The  dime~isions and tolerances specified were 
adopted after very careful measurement and examination of 
conical ground glass joints in present-day use. This work 
was carried out a t  the National Physical 1.ahoratory. 

Copies of these specifications (Nos. 571 and 572-1034) can 
Ix obtained from the British Standards Institution, 28 Vic- 
toria Street, London, S.W.1, price 2s. zd. each, post free. 
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softness in the  surface i ~ ~ d i c a t e s  that maturity has been 
reached. 

As the fruit  are not picked hut shaken, the adhering leaves 
and earth are removed by thorough ivashing ~ v i t h  water by 
a variety o i  methods. T h e  washinl: also server to r r ~ n o v e  
ivild yeasts on  the surface of the apples, the trut, ciclc~r yeasts 
being embedded in the skin. . T h e  fruit is then crushed in 
a grater ~ n i l l  and the pulp received in cloths separated 1)). 
wooden racks. The juice is pressed o i ~ t  Iby hydraulic mills 
developing a pressure of 200 tons, and is run through a Stay- 
brite screen to remove the larger partirles of tissue. T h e  
juice is pumped to the  fernlentation vats where fermentation 
usually commences af ter  a few Iiours. 

Apple juice affords a satisfactory niedium fol- yeast develop- 
ment. 'The sugar, nitrogen and mineral materials a re  
generally sulticient fol- the yeasts to produce a dry cider. 
:\ medium rate of fermentation is necessary for a high-grade 
smooth-flavoured cider, and there are several ways of dealing 
with the situation. Antiseptir4 may be added during the  
fermentation (usually immediately after the  cider has fer- 
mented 10-12 points, and has been racked from the deposit). 
T h e  maximum :illotvable dose is 2w p.p.m. but it is usual 
to :ldd only 100 p.p.m. a t  this period, retaining the rest for 
addition after filtration. A method has heen developed in 
France in which the fresh juice is collrcted in a shallow vessel 
which exposes a large surface of juice to the air.  Under these 
aerobic conditio~l.;, the yeasts propagate at a fast mte ,  but 
their fermentative capacity is repressed. T h e  yeasts assimi- 
late  nitrogen and when a heavy crop of yeasts is formed the 
juice i i  racked to a vat for fermentation: the juice now con- 
tains only depleted resources of nitrogen and the yeast action 
i i  correspondingly retarded. 

Provided that no attempt is made to interfere with the 
normal rate of fermentation, it is found that most juices fer- 
melit to a gravity of 1.025 in from a fortnight to ~ i x  lveeks. 
Filtering of ciders is uiuall\r con~pleted by mid-Januarv, 
although cases ha\.e frequentli  occurred where slow, cteady 
fermentation continues into hlarch. Ti ro  methods of fer- 
mentation are  open ta  the practician; in one, the cider fer- 
ments to drvhess and is s\veetened with syrup inim;diately 
before filtration and bottling : in the other, sugar m a r  he added 
to low gravity juices (belo\v 1.045) and fermentation stopped 
a t  a gravity of ahout 1.030 for  sweet ciders, 1.020 for  medium 
sweet, and 1.015 or be lo~v for dry ciders. In ally case, it is 
always an  advantage to retain some natural sugar in a certain 
I)ulk of cider, and this is effected at the required gravity by 
the use of the  pulp  filter or rentrifuge. 

T h e  filtered cider, whether still sweet or completelv dry, 
must be stored for several lnonths for the complex reactions 
which produce maturity to take place. ~Indouhtedly ,  ~vooden 
vessels are  preferable to other types of containrrs, but recent 
innovations in storage v e s s ~ l s  make use of glass l in i~igs  and 
concrete vats covered lrith bitominous materials, n.hicll a l e  
air-tight : ~ n d  do not appreciably retard maturing. Cider 
reaches its most complete maturity about 12 months after the 
juice is expressed, longer periods tend to impart an "old" 
flavour ~ v h i c h ' i s  not generally appreciated. 1.arg.e vats of 
cider are usually stored with a light top precsure of CO, to 
prevent access of air. 

The  Seitz E.K. filter was introdured to the cider industry 
a s  a result of a cider-makers' tour to Germany ahout 6 vears 
ago. In that short period it ha? been used.n.ith abu~idant  
success, and has justified what were thought to be the rather 
evtravagant claims made for it  by the manufacturers. In 
view of the corrosive action of cider on qome metals, i t  is 
important a t  a l l  stages of the process to prevent access of 
cider to any metal surface n-hirh is i t  known to he affected 
by the fruit  acids. Practically the otily metals suitable for 
m e ,  and which are resiztant to rider, are Stayhrite, stainles.: 
steel, austetiitic cast iron, and chrome tiickel steel. For  filter 
purposes, heavily-tinned copper is larpely usrd, rvhilst silver 
is useful for intricate valves, etr. ,  ~vliere iensitiveness has to 
I)? rnmhi~ied v i th  resiztance. 

TRF. Bengi~l  Salt Co., T.td., r e c ~ n t l v  r e ~ i s t e r e d ,  is to start  a 
model factory on the Widnapore sea roait .  I t  is understood 
that the salt lvill be mannfactul-ed 1,). the method followed 
in Burma. Two other rompaniea are already manufacturing 
salt on a small scale in Rrng:ll, and are l ~ n d e r ~ t o o d  to h;lve 
passed out of the experimental stage. 

Harmless Tar Spraying 
Farmer's Claim for Damages Fails 

~ l ; l ~ ~ ; ~ l l < w r  i l l  a t;tr-<llrayi~ig caw,  n l l i<h "rcl~])irr~ four diiys 
;,I Leict.,ter, 1v;ts fiiv<*~i litst \veclli Iby J I I ~ ~ C  J .  \V. hlc(':~rthy, 
ijlto sat a s  Referee, the  caae having Ihee~l remitted from the 
High Cor~rt.  John l'hompsoll, of Glebe I:arm, Thi~rslaston, 
surd Blal>y Rural Diitrict ('ouncil (the delegated authority) 
and 1.eicestershir~ County Counril for A031 I j" (damages for  
the loss of a nurnlwr of cattle arlleged to have lwen killed by 
drinking water- polluted by the n.;~shings of ta r  acids fro111 
ro:id sprayings near the pl;~intitr's fa rm.  

'l'hr case was of in~por t : l~ ice  to farmers (being the first case 
of the liind), road authorities and t a r  diitillers, and many 
expert 1,-itnesses were called. I'laintiR ims cupported by the  
National Farmers'  Ilnion. 

111 his ivritten judgmelit the Referee states : ( I )  There  was 
tic, neglect hy thr  defendants o r  either of them in and about 
the t;ir spraying. 'l'hr lrork was performed with due skill 
;111d care. (2) T h e  pl;~intitf'.; cattle did not die as a result of 
the tar poi5oning or of any rv;iihiogs from the road. (3) T h e  
(lefend;lnt\ did not etiiploy any tar  n.liirh rontainrd pol\nnolls 
or deleterious ingredie~lts i~ l jur inn\  to cattle. 

T h e  I<eferee direrted tli:it jodgmrnt lie entered for the 
.:~.(r~i(I:tnt.;. with coitr. 

Atomic Transformation 
Lord Rutherford on the " New Chemistry " 

1 . 0 ~ ~  KI.TIIERF~RI), of KeIso11 delivered the T.ud\rig hlolid 
I.ectul-e in the University of Manrhrster on December 10. 
He described the  " new chemistry " that 1vas being evolved. 
\Vhile the  old chemistry dealt with the combinations of atoms 
forming neir compounds, the " new chemistry " dealt with 
the changing of one atom into another. T h e  chief method 
etnployed 11.2.: the bombnrdment of the atom by fast projectiles, 
such as protons, though rrrrntly thr  radi:itio~is from X - r a y  
and y-rays had been uicd. 

T h e  first proof of the artificial trannformation of an atom 
ivas given in 1919, lvhen it ~ v a c  foond th:it tlie bombardment 
of the gas nitrogen by fast a -p:lrticles pave rise to the libera- 
tion of ;I ~luniher of fast protons which coiild only come from 
:I disintegration of the tiitrogen nucleus. During the last 
fell, years, another type of transformation had been brought 
to light in which a new and strange type of particle called 
tllr neutron 11-as expelled. Still enother striking type of 
transformation could be produced I)y a-particles resulting 
in the artificial p r o d u c t i o ~ ~  of new radioactive bodies. T h e  
residual nucleus in the transformations prrviously considered, , 
t h ~  lecturer continued, was a ctablr nurleus non-radio:lctive. 
>I radioartive ~iur leus  was an un~t ; lb le  type which broke up 
with tlie emi.;,ion of fait  particlr%r, t~lt,imatelv forming another 
stable nucleu.;. The  p r o ~ l i ~ r t i o ~ i  of :ui :~rtificial radioartive 
body 1vns first llotetl by hl. :uid hlme. Ci~rir-Inlint,  by 
Iiomb;u-(ling a-p:~rticlcs. 

Lord Rutherford concluded by saying that milch work, often 
of a diftici~lt technical character. n ~ o ~ l l d  I)e required t o  prove 
the exact nature of many of the t r a ~ ~ f f o r m a t i o n s  which had 
been olnrrverl, but a promiiing heginning had been mad?. 
Future work might discloce many ~ u r p r i s r ~ ,  f o ~  11r1v atid 1111- 

suspected particles might come to light. In any case, they 
were entering a no-man'i land lvith thr  ultimatr hope to 
throw light on the n a y  atoms 1vrrr I~uilt  u p  from simpler 
particlrs. 

I x  view of the  large xrorvtli of the Indian sugar i~idiictrv, 
large qrlantitiec of niola-~e; :IF<. noiv :iv:lil:lhlr: Iaqt year tlia 
quantity produrrd ;~moontcd to 500,000 tons. I t  iq estimaterl 
that this year it nill  amount to bjo.ciw tolls, which the 1Jnitrd 
lii~igdonl and a Briti-li romp;iny ha5 already undertaken to 
~)itrchase with a virn- to till-11 thml  into manure. T h e  Calcutta 
Port authorities as \vr>lI :I.; tlir railways have consented to 
give special rates for thr  exports of molasses, which nrill 
prove a great boon to the sugar i n d u ~ t r v ,  i ~ t i l i ~ i n g ,  a s  it does, 
a hitherto ~ r a s t ~ d  h!.-prndi~ct. 
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Left ; This 1\ lorris
Hoist is installed a t a
works where china
clay is fcd inter ·
mittently to a bat·

tcr y of mixer s.

Modern Lifting and Conveying
Equipment

Hight: !\tovin g ma­
terial in bulk by
means of the l\'Iorri5
Hoists is a very

. s imple matter.

Above: T he rem oval of m ater ial from a
series of storage bins, a nd the ul timate tra.ns ­
port in ba tches, is simplified by the use of

Morris Equipment.

Above: Rapid transport for barrels is pro­
vided by this Morris Conveyor I whilst a l\1orris
Runway assists in handling the barrels when
dlschar~in~ the contents throu~h a chute in the

floor.

(HepTodllt tll by CQurtesy of Herber! Morris Lid" LuughboTQII!!h.)
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Above : These barrels of 
placed in the works st 
Morris Crane, the initial 

smal 

zinc 
ore 
cost 

11. 

. . .. - -. . . . - - . . 
the aid of a 
which is very 

Right: Even a boy 
can run a Morris 
Lift of this type and 
find it easy to oper- 
ate. The racks on 
the ' trolley are 
holding soap tab- 

lets. 

Above: The ingredients for 
" Walpamur " paint pro- 
ducts are raised to the top of 
the mixing vessels by means 

of a Morris Stocker. 

Above : This strong Morris Conveyor is 
used for raising heavy steel drums and 

can be installed a t  a loading dock. 

# 





Inventions in the Chemical Industry 
Patent Specifications and Applications 

'THE [ o I I I I w ~ I ~ ~  i~lforn~ation is prel~ared from the Oficial Patent8 Journal. Printcd copies of Specifications accepted may be obtained 
I r u ~ r ~  LIIII i'atcnt Otlice 25 Soutl~atnpton Buildings, London, W.C.2, a t  Is. each. Tlte numbers given undcr. *' Applications for 

~ a t e n t s ' "  are for reference in all correspondence up to the acceptance of the Conlplete Specification. 

Complete Specifications Open to Public Inspecti'on 

. I I I I I C  2. l03:l. lli:i83/34, 
IIlEhTUFFS O F  THC. T l l l A l ~ l l . B t ~ P t 1  SEItII<S. 1llilllltl'il~lllll.~.-1. (;. 

I~'s~.l ,~t~iodust~)ie, Ju11e 3, I!I:i:I. l(i42i/:14. 
L;sssnlnl~,.l,l:rc.\r. I~ENT~ll~,4lll l l1<~SAhlNI: I)YI:S'CI'YPS itntl (11 i n t t ' r ~ ~ ~ ~ ' .  

diz~to ~ ~ r o c l ~ ~ c l s  Ilwrrr<w, t t t :~~~t~ l : t r l~~r~, . - - l .  G .  I ~ n ~ ~ l ~ ~ ~ ~ ~ i t ~ c l ~ ~ ~ l r i t ~ .  
J I I I I ~  :i, l!):l:l. l(i5!P2/;34. 

SERSITISIRI: SII,II<I;-HII.IIIB p,l:t~illt, ( , ~ l ~ ~ ~ l s i , ~ r ~ s . - l .  G. FB~II('II- 
i ~ ~ d n s t r i t ~ .  J I ~ I I !  3, I!l33. Ili>!l4/:l4. 

Sl~~Wl'ITl!TEU AROBl,\TIC , \ ~ ~ l \ l l - l ~ ~ ~ \ l l ~ ~ l l l S U S ,  ~ ! ~ i t ~ ~ l l f ~ ~ C t l l ~ < ~ . - ~ .  G.  
l ~ ' : t ~ ~ l ~ , ~ ~ ~ i ~ , ~ l ~ t s t r i ~ ~ .  .JIIIIV 3, I!l:i:l. lli5!lli/:+4. 

I)YESTI FFS 0 1  THE: ANTHI~I~Q~~INIJNM SI<ItII1:S. trta~~tifi~cI~~rt~.-E. I.  
~ l u  I'unt 111s SI'IIIIIII~S and ('11. J U I I P  3, 1933. I(i600/34. 

'TI:I<!TI&(; H Y I ~ I : ~ I ~ . & I : R ~ S S  lo  1'orln w k ~ ,  ~ ~ t ~ ~ l l ~ ~ ~ ~ l , - l l r t ~ s s ~ ~ r I - ' ~ i ~ l e .  
\ ; a h  I)t~~~<.lop~~a,lli.t, ('url~ornlinn. dunr, 24, 19:IB. :l40.i~1/34. 

Specifications Accepted with Dates of Application 
i\Lt~ll.\-.\MlNllANTHll~1QUINlJNBS, 1llnll~lfactIlI'~ 81111 pl'0~lll~~~illll.- 

J, Y, ,Jt~ltnso~t (1. G.  F n r l ~ ~ ~ ~ i ~ t ~ l ~ t s t r i c ] .  i Y < ~ \ s .  20, l!l:i:i. 42lI,:X1!l. 
I 'I , ,IS.~IUISEI~~, ~ ~ ~ a r t ~ ~ f ~ ~ e t l ~ r e  nn(l applic;~li~~n.-H. I)r<.!ftis. 1'14,. 

l i ,  I!r3R. 420,181. 
I'I.IS.I.II-ISEII vontlvlsIwoxs i~tt11 itl.lirI18s I I I ~ I I C  ~II*~I.(,( .I .I>III.-  11. 

42O,Ri(l. 
IIYBsTI'tFS fur : I I I ~ I ~ I I I  lil)rc>s, nlilnitfa~tl~r<> and ~ I ~ ~ I I I I C L ~ O I I . -  

.J. \-. .Jul~naon (1. G. 1~arbr1,industrit~). Marrlt 17, l!lR3. 420,149. 
~'I:T::~ll.l~llm I~IIOIIt~CTS, stalliiisatlr>rl.-.J. \v. Ort*inl,. i lay  a. 

1932. 4211.371. 
I ~ S U R ~ I I : A R ~ ~ I N S  IIF 1 . o ~  nt~Ir.IN(:-~~o~xT It? llte I I ~ ~ ; L ~ - I ~ ? ~ I I I I < ~ I I L  of 

I ~ I ~ X ( I I I . C L ~  O F  oils, 11rn11uctiott.-,I. \'. .Joll~~h<tn (I.  G. l~i~rl>vnindus- 
tric). Mily 20, 19:IR. 420,235. 

I I Y ~ ~ ~ T I I F I I S  OF T H E  TEIAIISI.MI<TH:\~E SBIIIKS, I , I . ~ ~ ( . ( . ~ ~  rclr  lilt, 
~tt;~tt~~l,zctr~rt~.-T. G. ll.nrbr~~i~tdusIric. May 30. 1!1:12. (Ad~lition 
I,! 3Ri,!);fi.) 420,30i. 

I'ronr~.:b~s, n~anofnct l~r~. - I~ .  I'ainda\~vint.. Ao#. I!), 1Y:i2. 
-1210,308. 

Applications for Patents 
(November 29 to December 5 inclusive.) 

~ I I ~ ; H . I - I ; I < ~ ~ ~  ;:II STI<\M IYI.\\,I,.--S. I;;LI: r. iGvr~~~:tnv, l l , , ~ .  14, 

I I r a s s ~ ~ t  and ('n.. Ltrl. 31liOti. 
'TIII:ITMI:NT of S I I S ~ , ~ I I S ~ O I I  t,nnl, rlr . ,  in liqtlid hydn,earht,ns. 

11. A.  Ilrnssc~t a1111 ('0.. Lid, :l4Gll!l, 34610. 
I'1.rSTlr:saTlon nl rclh~losr VSII~I .R.  et('.-llriIilih ( 'P~IIPS, ' .  Ltd. 

,Zlwil I:{. ':I:{. (lT~tit*h<l Slalra, Al~ril I:<. '32.1 3-IRIR. 
I ' I , I . I , I~I ,o~I . :  IKSTI'I:~. ~ ~ ~ i l ~ ~ ~ ~ l . : ~ ~ ~ l t ~ ~ ~ ~ . - - l % t ~ i l i ~ l ~  ( ' ~ ~ l i ~ ~ ~ ~ ~ ~ c ~ .  1,lO. 

(United States, nec. 5, ':I:{.) 34!IJi. 

~l'~rll.\C~:TANIl~InE~, 11roc~hs 1'cw )~ r<~ ] ) :~ r i~~g . - ( '~~r l~ i~ lc ,  ~ I I I I I  ( ' ; ~ r l , < ~ i ~  
('11<~11tiet~lb C',,rporatia~n. (L:~~ite*tl ,Sl>~lrs,  l)cc. 2, ':{:I.) :i4:i:l:i. 

('(1.YCIhG AIlRASlYI$ ~:I : :~~~~,-~ '~L~~~C~~II I I~~~II I~ ( ' I S .  (Linilui SIl~tt*s, 
LJ,,c. 16, '33.)  3498!1. 

Sul.l't1l'l: IIYBSTI'IIPS, 1lllllllll'i,~Il11~~.,--'4. (.'111.1,11111,,l (1. G. liilr- 
Ir<,l~illdustrio). Oli4:l. 

('osuarYATllls !~l;ouoms, ~ ~ ~ t ~ ~ ~ o f s c t l ~ r c . - ~ i .  ('arl1111avl (I. G .  
l~:~~.l,i*nhldustriel. 34846. , ~- 

('Ill,OLli LAKES, ~ ~ ~ a n ~ l a c t l ~ t ~ . - A .  ('ill']~lllill.l (I .  G. Pill'I~<.llill- 
duslriu). 34992. 

ALunl1Nll:ol on.lsc-rs, rlcctrol~lle ~,si~lsliotl.--11. Uiltloay~~t~. 
,ld<l77 .J.".., 

ILItnnbR, VIIIC:LII~S~LL~~II.-I<. 1. ( I L I  l ' < ~ t ~ l  ,1c S<,IIIOII~% ~ I I I I I  ('I!. 
( L  i~ilcd Stator, Jslt. 11 .) 34Jl!1. 

Sr l< , l ( !  Acln cs~.s ,  p r ~ ~ ~ l ~ ~ ~ l i ~ ~ ~ ~ . - G r ~ ~ ~ s ~ ~ l l i  C ' I I L . I I L ~ C L L I  <'I,. (l111iI,,,l 
YLnl~s, Urc. 1, '33.) 34.5118. 

\VHlTE IBdll, ~~l rc t ro l j t ic  pl.<ltlucti<,lt.-11. 0. Flills. ll4Hll5. 
1,lybloS Fl:onl CoAr., rte., pr<,rluction.-'l'. 0. Iluntt'~. I L ~ I I I  A. LY. 

1x41.  34554. 
3-.\nihouuIxoL~ar I)EIIIFII 'IYI<L. I ILI~I~II IR~LII~~~.- \Y,  \\I. G ~ o Y I . \  

11. U. 1:arllenindnslrirl. 34450. 
( ' o & n l i t i s & ~ ~ o ~  IPII(II)I;[,TS, I ! ~ : L I I I I ~ ~ C ~ I I ~ ~ , - ~ .  G. F a r l ~ c ~ ~ ~ i ~ ~ t l ~ ~ s t r i < ~ .  

i(i,,r,,,a,,v 1)ec. 2, '33.) 34(i99. 
Aso D~;~STI.FFS. I I ~ ~ I I I ~ ~ . ~ L ~ ~ I I I ~ c . - ~ .  G. l~arb~nindllst~.it ' .  ( G P ~ .  

111nny, 1)ec. 1, '33.) 34iO0, 31i01. . . 
S."SU~STITI~TION I'IIOIII.(~TS (11 ~ l p i ~ a - n ~ l ~ i t l ~ a n t l ~ r a ~ ~ ~ i n o n e ,  (atc., 

~t~;~i~nlecturt~.-I.  G. l " ; ~ r i ~ ~ ~ ~ i ~ t d u s t r i e .  34942. 
I 'I ,ASTI~ coe~~os~r~r~ns.-lttlpcrinl C;Ilr.nucal I~iduslrics, Ltd.. 

:3ii31 .. ... 
I)I~I~I~STRC:) ARTIPII'IAII SII.I~S.-IIIIPCI~~~I Cllcnlicail Indostries, 

l,ltl,, n n ~ l  H. I). l1111lforrl. :34850. 
('llI~I)El?-rOhTAlSrn(: MONlI.lZ0 DYESTI'PFS, ~ l l a l l l l l f n ~ t l l P ~ ' . - ~ ~ ~ l ~  

pvrial ('ljpttlical Industries, I,td., i~181l I:. I,. Rose. :14R51. 
I~YEIRI:  LEATHER. p r ~ ~ c t ~ s ~ ~ . - I ~ ~ t p ~ ~ r i a I  ((IIPIIIICBI I ~ ~ d ~ ~ s t r i e s ,  Ltil., 

0. S. .T. \Vl~it? nnd J .  lluruliill. 34852. 
Sor,iu CElr.lll:lslTEl~ ltl~nnvt:, ~ ~ r o ~ l ~ ~ c l i ~ ~ ~ ~ , - l t ~ ~ ~ ~ ~ r i t ~ l  ( ' l~ert~ict~l 

ln~l~~slv ies ,  I,t(l., a t ~ l  'T. N. AIontp~ner\.. :l485:l. 
I)ISTI:I!C.~IVR HYDI:OI:I:NA.PIIIH of C~I.II;III~CPOIIR m ~ t r r i n l s . - ~ ~ ~ ~ -  

~wvittl ( ' l~ ,w~ics l  I~ t~l t~s l t~ ica .  I.trl., and &I, A .  >f.l;illl~rrvs. :1487:1. 
1,1qt 11% H Y T ~ I I O I , ! K R ( I X S ,  ~ ~ r ~ ~ ~ l t ~ c l ~ ~ ~ ~ t . - - l ~ ~ l ~ ~ ~ t ~ ~ ~ l i o ~ ~ a l  I l y ~ I ~ n g r ~ ~ a -  

iitln l';tlc~~~t.; ('n., 1,lrl. ( O ( , I . O ~ ~ L I B ~ .  .Ti~11. 18.) 34785. 
. \ I , K I I ,  HII.IUE:S. ~ ~ ~ : t ~ ~ ~ ~ l ' i ~ ~ l ~ i t ~ + ~ . - . T .  Y. .loll~~sc)rl (1. G .  F'arbnt- 

i ~ ~ ~ l u s t r i r ) .  :!4941. 
I ~ H N ~ ~ ; I I I ~ ~ ~  11,rr~li IVI:~,E ~1;031 I;.~SKS, vtc.-I<. KIa~~bner all11 K .  

Ul;iaallrr. :344,3:1. 
I . ~ ~ u r u - o s s a ~ x  ~s l ' l .~ lh lvsS. - l~ ig I t t I~~~~L Rcfrige1.atic~11 Citl., Lltl.. 

~ L I I ~ I  A. I /_ Ln~tce. 34468. 
( ! , i t i c - s s . r l ~ a ~ ~ ~ ~ ~  I~HOSI~HOI:I I '  &I:II). ~tt~~~l~alartttr~.-I{. hloritz. 

(C't.a~lrt%. 1)re. 5, '33.) :fi011Il. 
Ale~i~.s ,  p ~ ~ o ~ l u c t i ~ n ~ . - O ~ ~ s l ~ ~ - ~ r ~ ~ i c l ~ i r c l ~  A~nrriki~nisel~e Magnesit. 

i,41t.;lrln. 1)~c .  12, '33.1 34352. 
H ~ ~ ~ t l ~ l i n l a l ;  I'onrrtArT MET.4l,l.l(! M.~(:SIISIIIM 11 .o t1~  I I I I L ~ I I ~ S ~ I ~ ~  duht, 

- s t e r i 1 i s l 1  A t i l ~ ~ i s l  1 1 s i  (Austrin, May 
4.) :l4:+53. 

. n r s ~ r ~ c  DIESTUFPS.-('. S Parkrr. Bleachers' Associnti~l~~. RV' ' ,  

1,1,l.. A .  1.:. Stohl~s. (:. 1,. \\'all n,litl F'. I ? a r r i ~ ~ g t < ~ n .  34G38. 
~,01\.-~0I1.1~l: HYDI:OCARUONS,  el^.. ~~~~dnct ior t . - I I .  Ib. l'otls 

{lntert~ational II~Orogmation Pntrnta ('o., Ltd.).  34784. 
AcnvLTo arru ESTERS, l ~ ~ ~ l ~ ~ t ~ r t ~ i s n t i o r t . - O ,  Riillal. ( G e r l ~ ~ a t ~ y .  

1)rc. 2. '33.) 34693. 
A~nlHor.s, rtc.. itltc) FIII'IR l,lr ~ ~ I ~ C ~ I I U I - C O I I I I I I I S ~ ~ O ~  ~ n g i n ~ . s .  

jrnllhl,,l.lllillg I ~ I ~ ~ I I I ~ P S . - S O C .  Allon C'n~~l~uranti Italin anrl 1':. 
l,itq.t~<lti, (Italy, Drc. 4, '33.) :34877. 

l l~~i l .o l ,S ,  rtc., t~~eat l l le l l i . -S~~~.  Anon. d 'o~lgrr r  Blarillugt-. (]!el- 
g i o ~ ~ t ,  KO\.. 10.') 34425. 

' I ' I I T ~ : ~  ALKYI, u a o ,  pr<rI~~ciug.--\V. \\'. Triggs (Uu l'(>at ~ l c  
Sc.nlni~vc and ('o.). 345117. 

pRnl , l ; l . , r~  S,,I ,IIT~IIN l , ,  I ~ I V Z ~ I ~  (11' s ~ ~ l ~ ~ n t s ,  rxlrwtio11. 
~~i~~~ de M ~ I I P .  ( I ? r a ~ ~ c r ,  1)er. 7, 'XI.) 34827. 
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Weekly Prices of British Chemical Products 
Review of Current Market Conditions 

'PHKIIY. arc 1111 clia~igcs to report ill t l ~ e  general prices of heavy ~l~cn~tlls.  'l'llis Ircn~l is roliectc~l ill tht. I;~ct t l ~ ; ~ l ,  al)srl lrt~111 11111. 

chc~t~icals, allad distillstion products, pliarrnaceutical and p11ol11- or two itaus, conlrscl prices I I ~ I , ~ .  I ~ c r ~ i  Icfl u~~cl~aager l  orel' 1111. 
grapl~ie uhe~aieals, perf~ul~ery chen~icals and inteniiediates, but first partol ~ i e x t  year. \\'it11 regard 1,) I~r!vard CIIIIIIII~IIIIUII~S, i l l  

t l~ere have been sonle slight adjustn~rnta in the prices of some ul solthe quarters sati~l 'acto~~y repo~ts  I I ~ V I '  bee11 f ~ r t l ~ c o l ~ ~ i ~ ~ g  d~rin:: 
the coal tar prodiicts. Unless otherwise stated the prices quoted t l ~ c  paat few days as 10 the aggrcgnte rolu~ne of busil~ess Iboukcd 
below are for fair quantities net and naked at sellers' works. recent!)., and the ~,utln<~li is for at least t l ~ t  ~ n a i ~ ~ t r n a n c c  of t l ~ e  

LONDON.--Prices still remain very steady and the good general progress teade, even if Iurtller progress is not 11~adt' during 1111: 
demand is also aiaintai~~ed. Prices of coal tar products remain conilng ~noinths. In the ~neanti~tle, consumers are taking ateadg 
firm. There is a good demand for benzols and naphthas. Pitch deliveries of a fairly wide range of products alt11011gl~ a quiet 
is quoted a t  about 47s. Gd. per ton, 1.o.b East Coast port. spell is looked for in this respect Innn al,uut next neck u11ti1 

DIANcHEsTEl1.-Little or no change has occurred during tile past early in the new year. 
!$-eek in the general position of the cllelllical lnarket here. IYitll S ~ O T L A H D . - L ~ ~ ~ I C  III.  11t1 lnlyi~~g I I ~  EIII). c#>useqlI(anc,> is beiag rlinlv 
odd exceptions, the price situstion is steady and the expectat,illn in thc Scottish c l te~~~ical  ~ ~ ~ a r k r t ,  na i rq  to t l ~ c  near apprnaclt I,( 
is for a continuation of the firmness that '11~s rl~aracterised the the end of the f i l~a~~cia l  grar C r  1310st of t l ~ c  c n ~ ~ ~ p a ~ ~ i e s  operating 
~uajority of the bread-and-butter lines during the past twelvr in Scotland. 

General Chemicals 
ACETO~E.-LONDON : £65 to £08 uer ton: SCOTLAND: 26G to £68 I-cwt ham. rfirrirma naid home to hnver'a nrernises within 

.- ---- 

ACID, AWL I ~ ~ c h - ~ 8 0 0 / , :  238 '5s. to £40 5s.; pure 80 
£39 5s.; bch . ,  h0%, £20 5s. to £21 158s. tech., 603:  
£28 10s. to £30 10s. L o r n o s :  Tech 80 £38 5s. to 
£40 5s.; pure l , . , £ 3 9  5s. to !M 5s d h  & £20 5s. to 
622 5s: teeh. £29 5s. to f3l'bs. S;OTLA$D : Glacial 
98/100~..  248'to 5%; pure 80%. DO 5s.; tech. 80% £38 6s. 

.. . - . . . ... . . - the .ijn;c;-king;i-;-in lots. --i-- - =-- -  - - -  - 

CADMIUM SULPHIDE.--28. 5d. to 2s. 9d. 
CALCIU~I C~~oR1ne.-Solid 701759 spot, £5 5s. per ton d / d  .- - 

station in drums. 
CARBON BISULPHIDE.-£30 to £32 per ton, drums extra. 
CARBON ULACK.-?~~. to 5d. per Ih. LONDON : 44d. to 5d. 
CARBON TETI~ACHL~BIDE.-SCOTLAND: £41 to £43 ner ton, drums 

d i d  huvers' premises -Great Biitain. MANCHESTEB : 80% extra. 
eommeriial, i 3 9 ;  tech. glacial, S52, CH~&IUN  OXIDE.-^^$^. per lb., according to quantity d /d  

ACID BORIC.-Commercial granulated £25 10s. per ton. crystal, U,I<.; green Is. 2d per lb i% lus . powdered £27 10s: extia finely powdered ' ~ 2 9  10s. cHROMEPAN.-C~~~~&I~, i td .  pe;lb.; liquor, £19 10s. per ton d d 
packed ;n 1-cwt. bigs, carriaie paid home to buyers'premiaes COPPERAS (GREEN).-SCOTLAND : £8 15s. per ton, 1.o.r. or ex w o k :  
within the United Kingdom in 1-ton lots. CREAM oa TARTAR.-LONDON: £4 2s. 6d. per cwt. SCO'ILAND: 

ACID Ca~o~rc.-lO$d. per Ib. less 24% d / d  U.K. £4 2s. less 24 per cent. 
ACID: CITRIC.-~O$~. per Ib. leis 5%. MA~CHESTER : 1@d. to IOtd. J ~ ~ N I T R O T O L D E N E , - ~ ~ / ~ ~ ~  C., 9d. per Ib. 
ACID, CRESYLIC.-97/99n-/,, 1s. 8d. $0 1s. 9d. per gal.; 98/100%, DIPHENYL~~ANI~INE.-~~.  2d. per Ib. 

%. to 28. 2d. FUR~~AI,DEHYDE.-LON~ON : £25 10s. per ton. SCOTLAND : 40%, £25 
ACID FORMIC.-LONDON : £40 to £45 per ton. to £28 ex store. 
A C I ~ '  HYDROCHLORIC.-Spot 48 to 68. carboy d / d  accordin $0 ~ ~ ~ l ~ ~ . - ~ e s u b l i l l l e  I<.l1., (is. Bd. to 8s. 4d. per 11). 

;wity, strength and ~ o i a ~ i t j .  8cOTLANn : ~ r s e n i c a l  quayity, LAMPBLACK.-.£I6 to £48 per ton. 
4s.; dearsenicated 5s. ex works. full wagon loads. 

Ann,  L A ~ ~ I ~ . - L A N ~ A ~ H ~ R ~  : Dirk  k-.b., 50% by vol., £24 10s. L E A D t ~ " ; ' ~ ~ ~ ~ , ~ , " , " ~  i ~ ~ t R , . , " r $ t ~ ~ ~ B ;  & Bj3jE3bj02~:,!,?: 
per ton; 5 0 8  by weight. £26 10s.; 80% by weight £48' pale per ton less. MANCHNSTER: White, 234; brown, £32. 
tech., 50 vol., £28; 50% by weight £33. 800/'bg &ight, LEAD N x T ~ ~ A T E : . - & ~ ~  10s. 1)I.r ~ < , I I .  9; .ed$le, 50% by vol., 241. ode-ton' lot: ex works, LEAD, IUD.-SCOTLAND : £24 to £26 per ton less 21%; d / d  buyer's 
barrels tree. 

ACID NITRIC.-~O~ TW spot £18 to £25 per ton makers' works, 
 COTL LAND : 80', 6~ ex kation full truck loads. 

Acm, OXILI~.-LONDON : £47 17s. &I. to £57 10s. per ton, accord- 
ing to packages and position. SCOTLAND: 98/100%, £48 
tn EM ex R~OVP.  MANOHESTER: £49 to £54 ex store. -, - - - . .. . . . - - . 

ACID S u ~ ~ n c ~ ~ c . - S c o n ~ ~ o  : 144' quality, £3 1%. 6d.; 16E0, 
d7;  dearsenicated, 20s. per ton extra. 

ACID, TARTARIC.-Is. per lh. less 50/,, carriage paid for lots of 5 
cwt. and upwards. 

ALUM.-SCOTLAKD : Lump potash, £6 10s. per ton ex store. 
ALUMINA SOLPAATE-LONDON : £7 10s. to £8 per ton. SCOTLAND : 

£7 to £8 ex store. 
AMMONIA, ~ ~ ~ ~ n n o o s . - G p o t ,  10d. per lb. d / d  in c linders. 

S c o n d ~ ~  : 10d. to Is. containers extra and retnrnabfe. 
AMMONIA. LIQUID.~COTLAND : 80°, Qd.  t o  3d. per Ib., d /d  
AMMONIUM B1CIiROMATE.--8d. per lh. d / d  U.K. 
AMMONIUM CARBONATE. Sconnnn:  Lump, £30 per ton; 

powdered, £33, in 5-cwt. casks d / d  buyers' premise8 U.K. 
AMMONIUM CHLORIDE.-£37 t o  £45 per ton, carriage paid. LoN- 

DON . Fine white clystala, £18 to £19. (See also Salammoniac.) 
AnMONIUM CHLORIDE (MuRIAT%).-SCOTLAND : British dog tooth 

cnstals. £32 to £35 per ton carriage paid according to quan- . . 
tiig. ( h e  also ~alimmoniac.) 

ANTIMONY OXIDY..-S~OTLAND: Spot, £34 per ton, c.i.f. U.K. 
ports. 

A n n a r o ~ y  S a r ~ ~ n ~ . - G o l d e n  64d. to la. l id .  per Ib.; crimson, 
1s. 4d. to 1s. 6d. per Ih., according to quality. 

ARsaN1c.-LONDON: £16 108. per ton 0.i.f. main U.K. ports for 
imported material; Cornish nominal, £22 10s. f.0.r minea. 
SCOTLAND : Wl~ite oowdered. £23 ex wharf. MANCEE~TER : 
White nnwdered ~ d m i s h .  £n ex store. 

A~seh-10 S ~ L P H I ~ E . - Y ~ I ~ O W ,  Is. 5d. to 1s. 7d. per lb. 
BARIUM  CHLORIDE.-£^^ per ton. ScOTLAwD: £10 10s. 
BARYTES.-£6 10s. to E8 per ton. 
BISULPHITE oa LIME.-£6 10s. per ton 1.o.r. London. 
R I ~ A ~ I N O  POWDER.-SDO~. 35137%. £7 19s. per ton d / d  station --- - ~-~ . 

in casks special teimd fo i  co'itract. S~OTLAND : i% in 516 
ewt. casks for contracts over 1934/1935. 

BORAX C O M M E R C I A L . - G ~ ~ ~ U ~ ~ ~ ~ ~ ,  £14 10s. per ton; ~rgsta!, 
£lh 10s.; powdered, £16; finely powdered, 217; packed ID 

works. 
LEAD, WHITE.-SCOTLAND : £39 per ton, carriage paid. LONDON : 

£36 10s. 
LIT HOP ONE.-^^^^, £'t7 t o  £17 109. 
MAONESITE.-SCO~~D : Ground c s f k 2 f ' £ 9  per b n ,  ex store. 
MPCHYLATED SPIRIT..-41 0 .P  Industrial 1s. 6d. to 2s. Id. per 

gal. Pgridiniwd iudustrik, Is. &I. 'to 2s. 3d. Mineralised, 
2s. 7d. to 3s. Id. 64 O.P. Id. extra in all cases. Prices 
according t o  quantities. SCOTLANn : Industrial 84 O.P., 
1s. 9d. to 2a. 4d. 

NICKEL AMMONIUM SUL~HATE.-£~~ pnr ton d/d. 
NICKEL SULPHATE.-£49 per ton d id .  
PHENOL.--8fd. to Bid. per Ib. without engagement. 
1 ' 0 ~ ~ s ~ .  ( ' , \ I ~ s T I c . - ~ , ~ N I ) ~ I H  : £42 per ta>n. MANI.HIIR'I.EII : f.% 111s. 
POTASSIUM B ~ m R o ~ ~ m . - C r g s t a l ~  and Granular, 5d. per Ib. net 

d i d  U.K. Discount according to quantity. Ground 54d. 
Lo~nolu  : 5d. per Ih. with 11sna1 discounts lor contracts. SCOT- 
LAND:  5d. d /d  U.K. or e.i.f. Irish Porls. MINCEESTER: 5d. 

P O T A ~ ~ I U M  CHLORAT%.-LONDOIC : £3i to $40 per ton. SCOTLAND : 
0 9 2 j 1 0 0 ~ ,  powder, £37. ?~ANCHESTER : £38. 

POTASSIUM CHRONATE.-64d. per Ib. d / d  U.K. 
PoTnssInM IODIDE.-B.P.. 5s. 2d. per Ib. 
POTA~SIUM NIRATE.-SCO~ND : ~ i f i n e d  granulated, £29 per ton 

e.i.f. U.K. ports. Spot, £30 per ton ex store. 
POTASSIUM PBRNANGANA~.E.-LONDON : 91d. per Ib. SCOTLAND : 

11.P. crvstals. 9d. MAXCH~STER: R.P.. lO4d. 
POTASSIUM >RUSSIATE.-LON~ON : 84d. to 8fd. per Ib. SCOTLAND : 

Tellow spot, 8hd. ex store. MANCEESTER : Yellow, 81d. 
S A ~ . A M M O N ~ A ~ . - F ~ ~ ~ ~  lump spot, £41 17s. 6d. per ton d / d  in 

harrels . .-.~-. 
SODA Asn.-58% spot, £5 15s. per ton f.0.r. in bags. 
SODA, C~usnc.-Solid 76/77O spot El3  17s. 6d per ton d / d  st& 

tion. SCOTLAND: Powdered )98/990/ £ l i  10s. in drums, 
XlR &. in casks. Solid 76i77'. e l 4  ibs. in drums; 701738, 
£14 1%. 6d., e&riage b"yer's station, minimum 4-tin 
lots; contracts 10s. per ton less. YANCHESTER : £13 5s. to 
£14 contracts. 

SODA CRYSTAL~.-SPO~, 25  to £b 5s. per ton d / d  atation or ex 
depot in 2-cwt. bags. 

Sonrun AWATE.-£22 per ton. LONDON : £23. 
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SODIUM BICARDONATE. -R~~~~~~  spot, £10 10s. per ton d/d station 
in bags. Sconbnn : Refined recrystallised £10 15s. ex quay 
or station. M A N C H E S ~  : £10 10s. 

SODIUM B1cHROn~~~.-Crysta~s cake and powder 4d. per Ib. net 
d /d  U.K. discount according to quantity. Anhydrous, 5d. per 
Ib. LONDON : 4d, per lb. net for spot lota and 4d. per Ib. 
with discounts for contract quantities. SCOTLAND: 4d. de- 
lirered buyer's premises with coneessinn fnr contracts. 

SODIUM BISULPHITB POWDER.-GO/G~%, £18 10s. per ton d/d 
1-cwt. iron drums for home trade. 

SODIUM CARBOLATE (SODA CRYSTALS).-SCOTLAND : £5 to £5 58. 
per ton ex quay or station. Powdered or pea quality 7s. 6d. 
per ton extra. Light Soda Ash £7 ex quay, mm. 4-ton lota 
with reductions for contracts. 

SODIUM CHL0RATE.-£32 108. per ton. 
SODIUM C H R ~ X A T E . - ~ ~ .  per Ib. d/d U.K. 
S ~ D I U M  RYPOSULPHITE.-SC~~~ND : Large crystals English 

manufacture, £9 5s. per ton ex stations, min. 4-ton lots. Pea 
crystals, £14 10s. ex station, 4-ton lots. MANcHEsTER : Commer- 
cial, 610 53.; photographic, £15. 

SODIUM ~ I E T A  SILICATE.-E~G per ton, d id  U.K. in cwt. baga. 
SODIUM Ionroe.-B.P., 68, per Ib. 
SonIum X r m ~ ~ e . - L o n n o ~ .  Spot, £18 to £20 per ton d/d atation 

in drums. 
SODIUM PERBORAT&.-LONDON : 10d. per Ib. 
SODIUM PHOSPHATE.-£13 per ton. 
SODIUM PRUSSIATE.-LONDON : 5d. to 54d. per Ib. SCOTLAND : 

5s, to .':<I. rx stnrr. hf~noHEsTEa: 5%. to 5td. 
S U L P H ~ . - £ ~  15s. to £10 per ton. SCOTLAND : £8 to £9. 
SODIUM SILICATE.-1409 Tw. Spot £8 per ton. SCOTLAND : $8 10s. 
SODIUM SULPHATE (GLAUBER SALTS).-£4 2s. 6d. per ton d/d 

SCOTLAND : Enelish material £3 15s. 
SODIUM S~LPH.\TK~(SALT C A K E ) . - U ~ ~ ~ O U ~ ~  spot, 2.3 15s. per ton 

d/d station in bulk. SCOTLAND : Ground quality, £3 5s. per 
ton did. MANCHESTER . £3 5s. 

SODIUM ,Su~~Hr~e-So l id  60/63$ Spot, £10 15s. per ton d /d  in 
drums; crystals 30/327;, $8 per ton d id  in casks. SCOT. 
LAND : For home consumptron Solid 60/62O/ £10 5s . broken 
60/62O/ £11 5s.. crystals 3 6 1 3 2 ~  £8 2s.'kd., d/;l' buyer's 
works Odn contra&, min. i-ton lo;: Spot solid 5s. per ton 
extra. Crystals 2s 6d. per ton extra. M~acHEsm : Con. 
centrated solid,'60/'62%, $11; commercial, £8 28. 6d. 

SGDIUM S u ~ ~ n ~ r n . - P e a  crystals spot, £13 10s. per ton d d sta 
tion in kegs. Commercial spot, £9 10s. d/d station in lags. . 

SI'I.I'H.tTK O Y  ('III~I*EI:.-MA~I:HRSTKI~ : f 14 58. [)?I. t011 f.0.11. 
SDLPHUR CHLORIDE.-5d. to 7d. per Ib., according to quality. 
SULPHUR PRECIP.-B.P. £55 to £60 per ton according to quantity. 

Commercial, £50 to £55. 
V~n?d1~10N.-Pale or deep. 3s. l ld .  to 4s. Id. per Ib. 
ZINC CHLORIDE.-SCOTLAND. British material, 98%, £18 10s. per 

ton f.0.b. U.K. ports. 
RrNo SULPHATE.-LONDON : El2 per ton. SCOTLAND : £10 10s. 
ZINC SULPHIDE.-lld. to 1s. per Ib. 

Coal Tar Products 
ACID C~~~o~lC.-Crystals. 84d. to @d. per Ib.; crude, 60'6, ' 2s. 21d. per gal. YANCHESTER : Crystals, 73d. per Ib.; 

crude Is. l ld .  per gal. SCOTLAND: 60's 2s. 6d. to 2s. 7d. 
Acm, ~ ~ ~ s a ~ c . - 9 0 / 1 0 0 % ,  1s. Ed. to 28. 3d.,\er gal.; pale 96%, 

Is. 6d. to Is. 7d: accord~na to spec~ficat~on. LONDON : 
98/100O/ 1s. 4d. .' dark 95/970/ 1s. SCOTLAND : Pale, 
99/100oj)' 1s 3d. to)ls. 4d.'; dark, 9!;99%, 1s. to la. Id.; high 
boilin %cid' 2s. 6d to 3s. 

BENZOL.-%~ w&ks, cride. 9d. to 94d. per gal.; standard motor, 
Is. 31d. to 1s. 4d.; 90%, 1s. 4d. to la. 41d.; pure, Is. l id .  to 
Is. Ed. LOLDON : Motor. 1s. 6id. SCOTLAND : Motor Is. a d .  

CREOSOTE.-B.S.I. Specification standard, 4d. to 4td. 'per gal. 
f.0.r. Home. 3id. did.  LONDON : 31d. f a r .  North; 4d. Lon- 
r lon .  MAN(:HES.I.KI: : 3:rl. to 4:d. S ~ ~ T I . A N D  : Specification 
oils, 4d.; washed oil, 4fd. to 43d.; light, 41d.; heavy, 4fd. 

44d. 
KA.-Solvent, 

7d.; 99%, 1 
4d.: heavy, 

tn 
' A P H ~  90/160% Is. 6d. to 1s. 7d. per gal.: 951160%. 

Is. Id. to 1: Id. LONDON: Solvent, 1 ~ .  31d. to 
1s. lld. to 1s. Otd. f.0.r. SCOTLAND: 90/160% 
1s. 3d. b 1s. 31d: 90/190O/,, l ld .  to 1s. 2d. 

NApHrtIAL~~R.-~urifikd crvsta1s. £10 per ton in bags. LON. 
DON : Fire liahter quality 23 to £3 10s.; 74/76 quality, £4 
to £4 10s.; 76/78 qualitv.'£5 10s. to $6. SCOTLAND: 40s. to 
6ns.: whizzed. 70s. to 75s. 

I'l'rl!H.-5(ln. per ton.  IrO~1lON : 4is. fid. p ~ r  ton, f.0.b. East 

ACIII NAPHTHIOLIC.-1s. 8d. per lb. 
ACID, NEVILLE AND WINTHER.-SPO~, 3s. per Ib. 100%. 
Ann, SULPHANILIC.-S~~~, 8d. per Ib. 100% d/d buyer's works. 
AKILINB OIL.-Spot, Ed. per Ib., drums extra, d/d buyer's works. 
ANILINE SALTS.-S~O~, 8d. per Ib. d/d buyer's works, casks free. 
BENZALDEHYUE.-Spot, Is. 8d. per Ib., packages extra. 
BENZIDINE BASE.-Spot, 2s. 5d. per Ib., 100% d/d buyer's works. 
URNZIDINE HCL.-2s. 5d. per Ib. 
11 CRESOL 34.5" C.-2s. per Ib. in ton lots. 
r n - C ~ e s o ~  98/100%.-2s. 3d. per Ib. in ton lots. 
DILHLORANILIVE.-1s. l l id .  to 2s. 3d. per Ib. 
D I ~ ~ E ~ ~ A N I L I N E . - S ~ O ~ ,  Is. 6d. per Ib., package extra. 
D~KI~ 'RO~~NZENE. -~~ .  per lb. 
DINITRoTOL~ENE.-~~/~~' C., 9d. per Ib.; 66/68' C., Oltd. 
DINITROCHLORBEN~ENE, SOLID.-£72 per ton. 
D~PHENYLAMINE.-Spot, 2s. per lb., d id  bnyer's works. 
.z-NAPHTHOL.-Spot, 2s. 4d. per Ib., d id  bnyer's works. 
p N n ~ ~ m o ~ . - S p o t ,  £78 15s. per ton in paper bags. 
c r . N ~ ~ ~ ~ ~ ~ ~ ~ ~ s e . - S p o t ,  l l id .  per Ib., d/d buyer's works. 
~ - ~ n ~ I i m n n n ~ E . - S p o t ,  2s. 9d. per Ib., d/d buyar's works. 
0 - ~ I T R A N I W N E . ~ S S .  lld. per Ib. 
~ -NITRANILINE. -~~~~ ,  2s. 7d. per Ib., d/d bnyer's works. 
 NITR RANI LINE.-Spot, Is. 8d. per Ib., d/d buyer's works. 
Ki~~osehsew~.-Spot, 4+d. to 5d. per Ib.; 5-cwt. lots, drums extra. 
NI"RONAPHTHALENE.-9d. per Ib.; P.G., 18. aid, per Ib. 
Son~unr NAPHTHIONATE.-Spot, 1s. 9d. per lb. 
~-TOLUIDINE.-~~~.  to lld. per Ib. 
p-TOLUIDINE.-18. lld. per Ib. 

Nitrogen Fertilisers 

SULPHATE OF AIMONIA.-Dec., £7 0s. 6d.; Jan., 1935, £7 $8.; 
Feb., $7 3s. Gd.; Mar./June, £7 5s.; for neutral quality baain 
20.6%, nitrogen delivered in 6-ton lots to farmer's nearest 
statiiin. - 

CYANAMIDE.-Dee.. £7; Jan., 1935, £7 1s. 3d.; Feb., £7 2s. 6d.; 
Mar., £7 3s. 9d.; Apr./June, £7 5s.; delivered in 4-ton lots 
to farn~er's nearest station. 

NITRATE oa SODA.-£7 12s. 6d. per ton for delivery to Jnne, 1935, 
in 6-ton lots, carriage paid to farmer's nearest station for 
nlaterial basis 15.50/ or 16% nitrogen. 

NITRO-CHALK.-£7 5s. pzr ton to June, 1935, in 6-ton lots carriage 
paid to farmer's nearest station for material basis 15.5% 
nitrogen. 

CONCKSTRATED COMPLETE FEI~TILISEHS.-£10 5s. to £10 17s. 6d. 
per ton according to percentage of co~~stituents, for delivery 
up to June, 1935, in 6-ton lots carriage paid to farmer's . . 
nearest station. 

NITROGEN PHOSPHATE FERTLLISERS.-$10 58. t0 £13 158. per toll, 
for deliverv un to June. 1935. in &ton lots carriage oaid to , . " A 

farmer's nisr&t station. 

Latest Oil Prices 
LONDON, Dcce11111cr 12.-LINSEED OIL was steady. Spot, £19 158. 

(tia!all quantities 30s. extra); Dee., £18 5s.; Ja11,.,4pril, 818 
12s. Gd.; Slay-Aug., £18 5s.; Sept.-Dec., £19 12s. 6d., naked. 
SOYA REAa OIL was steady. Oriental (bulk), Doc.-Jan, ship. 
~nent, El6 15s. per tco. RAPE OIL was quiet. Crude ex- 
tracted, &%; tecltnical refined, £29 Ins., naked, ex wharf. 
COTTON 011. uws fir~n. Egyptian crude, £20; refined comnton 
rdiblc, &2:3 10s.; and deodorised, £25, naked, ex ntill (small 
lots 30s. extra). Tu1:PaNTwE was steady. American, spot, 
44s. 6d. per cwt. 

I f r  LL.-LINSEED OIL, spat, quoted £19 7s. Gd. per ton; Uec., 
El8 15s.; Jan.-April, £19; May-Aug., £19 5s.; Sept.-Dec., 
&I8 12s. 6d., naked. COTTON OIL, Egyptian, crude, spot. 
$20 5s.. edible refined, spot, £22 10s.; teel~nical spot, £22 
10s.; debdorise;, £24 IDS., naked. PALM KERNEL OIL, crude, 
f.lu.q., spot, £15 I~s . ,  naked. GROUNDKUT OIL, extracted, 
spot. £25; deodorised, £29. 11~1% OIL, extracted, spot, £27; 
refined, £28 10s. SOYA OIL, extracted, spot, &18 10s.; de- 
odarised, £21 10s. per ton. CASTOR OIL, pllarmaceutical, 
97s.; first, 32s.; second, 29s. per cwt. TURPENTINE, A~neri- 
cua, spot, 46s. Gd. per cwt. 

Cnast port. 
I'rsllllKl'..-9ilj140, 6s. !Id. to 2s. fid. per cral: 90/180 2s. ad. I s  view of the large growth 01 the Indian sugar industry, larc*e. 
TOLUOL.-90%, 1s. 10d. to 1s. lld. per gal.: pire, 2s. id .  to %. 3d. qnantilies of ~t~olasses are now available; last year the quantzy 
XYLOL.-Commercial, 1s. Ild. to 2s. per gal.; pure, 2s. Id. to2a. 2d. produced amounted to 500,000 tons. It is estimated that this 

vcar if. will amount to 650,000 ions, wllicl~ tbe Unitpd Kingdo111 

Intermediates and Dyes hnd a Rritisl~ company has already undertaken to purcltase with 
n v~ew to turu tlle~a into manure. The Calcutta Port autl~orities 

ACID, Bmzorc, 1914 B.P. (ex Toluol).-18, 94d. per Ib. as well as the railways bave consented to give special rates for 

ACID, GAMMA.-Spot, 48, per Ib. 100% d /d  bnyer's works. the exports of un,lasses, wl~icll will prove a great boon to the sugar 
ACID, I-1.-Spot, 28. 44d. per Ib. 100% d i d  buyerpa works. industry, ntllising, as it does, a hitl~erto waster by-product. 
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Forthooming Events 
LONDON. 

Dec. 18.-Annual Chemical U i ~ ~ n e r  and Dance. 7 for 7.30 P.III. 
Hotel (ireat Central, Marylello~ie, @adon. 

UeC. 19.-lnstitlltiue Clllell~ieal Ei~g~neerr;. "Separation of 
Solids frnnl Liquids ('l'ltiekrning). Dr. Wal. Cullen and H .  T. 

the Paratlay ~Griety.  L u n d a ~ .  
Dec. Z0.-The Chea~ical Society. Ordinary scientifir nleeting. H 

p.lln. B~~rlington House, London. 
Dec. 21.-Tl~e I'aint lnd~lstries CIIII,. Ladies' Nigllt. 6.16 p.m. 

'l'rnraderu Re~tauran t ,  h n d o n .  
BIRPIIPQHAH. 

Dec. 18.-Midland Metallnrgival Rrietien. "Tnterpratation nf tile 
b:.:rl~til~l,ri~l~u Diagra~n." N. 1'. Allen. 7 p.111. ,1a111es \\-aft 
Welllorial Inntitlite, Uirtn~ngl,as. 

Dec. Pl.-Rlertro~leplrsitor~~ Ter.llniw.1 Sncietv. "Barrel I'lating 
Tec l~a iq~~e . ' '  R. .I. 1)nbbs. 7.N p . n ~  ialnen \Vatt Me~narial 
inutitt~le. ($1. ('harles Street, H~rtningl~arn. 

CARDIFF. 
Dec, 19.-Society of ('llerniral Ind~mtry ISnnth Wales Serlinn). 

"The IClertrnn in tlte Service of Man." W. So~nrrville Vernon. 
7.:111 p . t ~ ~ .  The Terltnii.al College, ('ardiR. 

EDIIPBrnQH. 
Dee. 18.-Hovicly 01 C'l~e~nical lnd11~1ry.  Tnslilnle of Chenlislr? and 

('Ilelllic.al Sn,,iety (I(dinbnrgl~ Sertir,ns). "The M a ~ i u ~ f a < ~ l ~ ~ r e  
01 II:II!I~IIII~CIII TDWII Oan." .T. 1'. Scoll. 7.:111 1,.t11. Nalrtll 
Iiritislt Stayinn Hotel. I'riocen Street, l ? , I in l~~~rg l~ .  

GLASQOW. 
Dee. l9.-111stitotion of the R!~l,l,er I n i l ~ ~ s t r ~  (Sv(>ttisI~ Sectinn). 

"Variabiltty of I'lantatinn Slteet." (2nd' part). .To1111 Yn~ln:! 
and I$. H. R1t1.11. I n s t i t ~ ~ t i o ~ ,  of Engineers and S l~ ip l~~~i ldera .  
1':llnhanli Crenrent, Glasgow. 

HUDDERSFIELD. 
Dec. 18,-Norietv of 1)yern and ('olonrists (Ht~rldersfield Sectinn). 

" ( 'o ln r i~~ie t~ .~  in Tndt~~try." O .  S. l'awcett. Hudder~field. 
HULL. 

Uec. 18.-Hn11 Cl~e~r~ i ra l  and Engineering Sorietj-. rreaident,ial 
address. "Marhine  tool^." L. H. n o w n ~ .  7.45 p.m. Illoni- 
c~pa l  Tevhniral Tollege, Park Street. HIIII. 

STOKE-ON-TRENT. 
Dec. 17.-Ceramic. Sotietv (I'ottery Sertion). ' 'Sil iroai~ il l  the 

I'ot,terv I sdo~t ry . "  h r .  Willian~ R. Jones. 7.30 p.111. N I I ~ ~ I I  
~ t a ~ o i d a l ~ i r e  Trrhni,%l College. Stolce.-on-Trent. 

New Companies Registered 
Britiirh Anodiaing Ltd.-lte~~istered I )ece~~~l ,e r  10. Non~inal 

cap!tal -CW,Ol)iI. hl~tilllaclllrersy itr~porIers, exI)(i.ter~ and 1,rotern 
111 and ultvlrsale aild relil~l ~ I e i ~ l n . ~  I I I  all l h i ~ l t l i  of : ~ I ~ ~ I I I ~ I I ~ I I I ! I  atid 
: I ~ I I I I I I I ~ ~ I I ! ! I  \\are. A ~wl~svrilwr: .I, It. l ~ e ~ ~ l ~ e n s ~ ~ l l ,  *!I Alwyne 
Villa", Vtb~~onIj~tr?, ~ I I < I U I B ,  N.I. 

B. and 0. Manufacturing Co., Ltd.-11egir;tered Ileret~sl,er ti. 
N I I I I I I I I ~ ~  cal~ital, C15,lWO. I l l i~n~~lac t~~rer l i ,  lieller~, refiner* and 
traosparters r,f and ~lealrrs ill idl kinds of c l l e ~ ~ l ~ c a l ~ .  oils, ~ I I ~ ~ I E -  
tile1 rml athel. p repara l i r ,~~~:  t ~ ~ a n ~ ~ f a r t ~ ~ r i ~ ~ g  and general rltemists. 
etr. A sal,srril~er: Henry .I. I'ellown. 1:I I{raslptr,r~ i;r#~ve. X e ~ ~ l n n ,  
bliildleaex. 

Commercial Oonsultants, Ltd.-Regixlere~l I IPI .PI I I I IP~  10. N~ntinal  
valntal t'lIX1. Analylival and 1.1111xt11lill:' P I I P I I I I S I X .  111an\tfaz.l11rer9 
of an11 11~1Iern i11 c l ~ e ~ ~ ~ i c a l s ,  gasps, I I I ~ C I ~ C ~ I I C . ~ ,  i~laster of paris, 
: ~ ? ~ ~ E ! I I I I ,  PII. .  Ilirertor: l C ~ l ~ n ~ ~ ~ n , l  (iarside, lil,landa, ir:an<l,v IAIIP. 
l l ~ ~ ~ ~ ~ ~ l e v .  

~ o l l o p a s  Patenta, Ltd., 2 and :I ('harlerl~onr;e Sqnare. L<n~lon .  
Ib.(:.l.-Registered Ncne~r~l,er 22. Nnlnil~nI capital Ui0,UUIl i l l  5s. 
sllarer. '1'0 adopt an agreclllent wit11 I'nllopaa, LIII.. lo  a1.1111ire the 
regmtered trade tnarks Ktts. 469,HRI, IV2,WL. 16'2,883, 620,331 :ind 
5611,7.W, being the word "l'ollnpaa," relallng to gnods in r l as~es  1. :I!) 
and 90, and tu carry on llw l,uslness of ~~!anllfac.t l~r~rs,  f i l l ixl~~rs.  re- 
liners, ertrat.tora, inlporiera alld ~ x [ ) ~ ) r l e l . ~  of and dealers 111 t~llell~iv;ll 
~ro,lnrts of all kinds, parlicellarlv svl~ll~etic ra. arlili<,ial rrrins and 
t l ~ e ~ r  ronati t~~entr,  glaqri, cluna,' p<;rcelui~~ an#l ~ $ l e e r s r l ~ a ~ ~ ~ u  pro- 
~lart,a, optical arid pl~otograpl~io pnd~ic l s ,  inatro~t~rnfs and al,l,li- 
anre., lapidary, 111rne1.y and jewellers' prod~~,. lu,  i n a t r ~ ~ ~ ~ ~ ~ n t s  s r ~ d  ' 
al,lrl~mreu, elevtriral lrr<,d~~cIs, pappr, tert,ile prndll(.tli. P I , , .  I ) i r e~-  
lor.;: .lalins ('. Vre<lenl~~lrg. Arlllnr li. P/lid~lletnn. 

Town End Chemical Works, Ltd.-llej!~~tered IIe~~e~til,er 111. 
Nolrinal capital PLS.IIIWI. To avqnire tlle Ih~~hinesa of ~ a a n l l l a ~ l ~ ~ r c r s  
ancl ci~stril,l~tars 01' c.lten~irals and ~lgewares ant1 tllair a~~xiliaries 
ancl der~vativea now ~,arried on Irv Ibe Irllstee.; rd tile late A r l l ~ ~ i r  
S t n ~ t l ~  at  T<I\\.II Rnd, IIratc~ley. ~ h r l i ~ .  aa "Tlle T ~ W I I  End ( ' l~e~~bi -  
crl \Vorlis." Ilire<torl: Mrs. Am? A. Smillt. Rl1~1fi~l11. T3ra111Iey. 
Ideedn. St,anlev M. H. Ri~lln~el. 

~ h e ' B r 1 t i s h ' ~ i n  Smelting and Refining Oo., Ltd., Victoria Statio:~ 
Hoone, Loadr,n. S.TV.1.-Reg~rtereil on Knren~ber 92. C'apital. 
f60000. Tin nre sn\elters and tin refiners, sn~elterr nf tin crm- 
vettirates and ore.i, engineers, che~nista. ~~wtall t~rgl*ta,  el?, Dire<.- 
tors: Robert H. Bn,an Irlirectc,r nf \\-. 1C. Ynt~la,lnle and Co.. 
IAttl.). John G: C'o!vm. 

Official Publications Received 
Report of the Fuel Research Board for the Year Ended Mamh 31, 

1934. 1nndn11: H.M. Stationer? Olti?~. 1'11. 178. :lu. 
Bulletin of the Imperial Institute. Trr,l. S S S T I .  No. 3. 1934. 

Irondon: .laha h111rrap. I'p. IRO. 3s. 6d. 

(all strengths) 

Sulphuric, Battery, Dipping, 
Muriatic, Nitric, and Mixed Acids. 

SPENCER CHAPMAN L MESSEL Ltd. 
With which ia Mpnlgamted WILLIMd PEARCE & SONS. Ltd 

WALSINGHAM HOUSE, SEETHING LANE, E.C.3. 
TJsphone: Royal 1166. Wmh: SILVERTOWN 8.16. 

T.lrmn. " H,dmchtmio Fen. Lmdon.'' 

Manulaclur~rs ol  

SULPHATE OF ALUMINA 
FOR PAPERMAKERS 

14;L15% IRON FREE. 17 /18% IRON FREE lincly (;rotand 
14115% ORDINARY, In Slnbr o r  Cri~*h~.~l. 

SODA ALUM for the MANUFA(2UREof SATIN WHITE 

VIADUCT ALUM CO. LTD. 
THE MARSHES. WIDNES. 

Id.-Widna 339. M. Add-"Vindust, Alum, Wldna." 
WacBcnUey's & A.B.C. (5th Edition). 

. FOR ALL PURPOSES 

Complete Chemical Plants 
PROCESS - ERECTION - OPERATION 

Works : L. A. MITCHELL LTD. Phone: 

CARLISLE CHEMICAL ENGINEERS BLA. 7106.7 
37 Peter Street, Manebester 

DRYING APPARATUS 
AND DRYING PLANT 

Unemployment Insurance. orat & r o w  p l d  out. 

Legal Aid. Income Tax Advice. Appointments Bureau 

BRITISH ASSOCIATION OF 
CHEMISTS 

C. B: WOODLEY, " EMPIRE HOUSE," 
C.R.A., F.I.S.A. 175, PICCADILLY, 

General Secretary B.A.C. LONDON, W.1 
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