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Notes and Comments 
Chemical Industry and Fuel Research 

THE close association of the chemical industry with 
the study of the use of fuel was strikingly demonstrated 
a t  the annual meeting of the Ins t~tute  of Fuel on 
Monday, when Sir Harry McGowan, chairinan and 
nanaging director of Imperial Chemical Industries, 
L td . ,  was installed in the presidential chair and Dr. 
Friedrich Bergius presented the Melchett memorial 
lecture. The founder president of the lnstitute was the 
first Lord Xfelchett, who was Sir Harry's predecessor in 
the chairmanship of Imperial Chemical Industries, Ltd .  
Dr. Bergius, on whom the Institute with great satis- 
faction bestowed the Melchett Medal, carried out the 
pioneer work which led to  the modern development of 
the hydrogenation of oil from coal. Upon the founda- 
tion which he laid, Imperial Chemical Industries, Ltd . ,  
has 1)ased a great niass of further research and experi- 
mental work, as  a consequence of which it is to-day in 
process of erecting a new large plant a t  R~llingham for 
the production of oil from coal. 

S I ~  Harry McGowan's work in the chemical industry 
has lain or1 the coli~~nercial and financial sides, but 
experie~ice has taught him something of the vital con- 

- n e b i o n  between research of all kind3 on the one hand 
and commercial and financial prosperity o ~ i  the other, 
and it was in the light of this r x ~ ~ c r ~ ~ : n c e  that he based 
his presitlent~al address on the value of research to the 
fuel industrirs. H e  po~r~te t l  out tliat research in one 
industry cannot ignore the rrsults of research in others, 
for all economlc facts, separate though they may appear 
to be, are intimately conriectetl, so tliat their position in 
relation to one another makes up the circumstances in 
which we produce and work. A change in any part of 
this multi-depentlrnt structure inevitably brings ahout 
changes in other parts, so that he who would be in the 
forefront cannot limit his ratigc of vision to his own 
industry, but must be Lroadly aware of major develop- 
~n rn t s  in other fields. This is particularly the case 
W I I I I  the fuel intlustries, for fuel is consumed always in 
contlitions which are partly the result of physical, 
chemical ant1 mgineering developments. Every change 
in the one pretlicates alterations in the other. Research 
in the furl intiustries is therefore no simple subject, but 
rather one which, if considered from the point of view 
of cost, may be thought to open up such a vista of 
illimitable expenditure that there may well be hesitation 
before fresh work is undertaken. Sir Harry McGowan, 
however, has no fear that the fnel-i;roducing industries 
of this country will take a short view of this problem. 

Dr. Friedrich Bergius 
DR. BERGIUS has very properly been complimented 

by the Institute of Fuel by the award of the Melchett 
Medal. His  pioneer work has obviously been of great 
value, in forcing forward the use of hydrogen, a t  high 
pressures, in unlocking coal into oils. The part he 
has himself taken is not clear. I t  seems to have been 
largely that of propagandist and keeping the money 
chest supplied. Unlike many inventions, it came a t  a 
propitious time and was a t  once played with by others. 
The address he gave was disappointing, being little 
more than an account of the difficulties to be  overcome 
by the inventor. A real history of the invention, 
written while the facts are available-it cannot be said 
" to the fore," because much of the work has been 
hidden-is very desirable. The astonishing thing to 
the chemist is that the hydrogenation of coal should 
prove to be so easy-+ the main an engineering 
problem; further, that the products should be so simple. 
The most illuminating passage in the address is the 
statenlent : - 
" In the case of the liquefaction of coal, the problem was 

oue of introducing the finely divided coal continuously into 
the high-pressure plant and this was of really fundamental 
importance for the development of the process. During the 
laboratory experimental stage, we did not allow th~s  difficulty 
to worry us too much but eventually several years \sere neces- 
sary for working out a. really practicahle method for its 
accomplishment." 

A good illustration this of the .difference between 
practice and theory-of the distance separating idea 
from accomplishment. Of the why and wherefore of 
the hydrogenation process, as yet, we know nothing: 
the action of the promoters used is entirely outside our 
ken a t  present. As usual, science comes in mainly 
after the event-to explain what has been done in 
practice. Research must be founded upon imagination 
and what we most need to-day is the imaginative mind. 
Given ideas to work upon, w can do  almost any- 
thing. 

German Hydrogenation Scheme 
THE formation of the Lignite Petrol Co. in Germany 

has aroused an unusual degree of interest in commercial 
and political circles. The company has been formed 
under the auspices of the Ministry of Economics with 
the object of producing oil from the hydrogenation of 
lignite. The I. G. Farbenindustrie and nine other 
leatiin:: German lignite producers are the shareholders 
and the share capital amounts to RM.~oo,ooo,ocl~. 
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Most of the country's corisumption of petrol, lubricating 
and gas oil at present has to be imported from abroad, 
and the object of the Lignite Petrol Co. is now to set 
up a huge lignite hydrogenation plant, the gradual 
extension of which will enable Germany in a few years' 
time to cover her motor fuel supplies from domestic 
sources. So far the talk of German politicians and 
economists, including Dr. Schacht, about self- 
sufficiency, has not always been taken very seriously 
abroad. The present case, however, should be ample 
proof that Germa'ny is determined even at the cost of 
heavy sacrifices (petrol from lignite is about five times 
as expensive as petrol from mineral oil), to rely in an 
increasing degree on her domestic resources. 

The company represents in the industrial sphere a 
coniplete novelty in the way in which State manage- 
ment is combined with private property. According to 
a recent Decree, the German Minister of Economics has 
the power to link German lignite producers together in 
a cartel with the object of financing a company for the 
hydrogenation of lignite. When the process of plant 
construction requires additional capital the Govern- 
ment will incorporate other producers into the cartel, 
and the amount of their respective financial contribu- 
tions will be fixed by the Government. Altogether the 
estimated capital expenditure will amount to RM. 
zoo-z~o,ooo,ooo. The board of the company is not 
elected by shareholders, but appointed by the Govern- 
ment. At the same time, the Minister of Economics 
has appointed a Reich Commissioner for the company 
who alone is responsible for the management. Share- 
holders, it is true, are still the owners, but management 
rests completely with the State. In the industrial field, 
this is the first obvious case of full-fledged State 
Socialism in Germany, and as such its importance 
should not be minimised, as it is expected to be followed 
by similar steps in other industries. 

A Committee to Taste Chocolate 
THE responsibility of the food manufacturer in ensur- 

ing that his goods maintain a definite standard of 
purity and quality in spite of the varying qualities of 
the ingredients that nature supplies has been tremen- 
dously increased since so large a portion of the chemical 
profession has turned its attention to the study of the 
purity of food. If he has spent thousands of pounds a 
year on making his brand names known he cannot 
afford to allow the quality of his goods to vary. 
Incidentally, that is why the public can always rely 
upon nationally advertised branded goods. Cadbury 
Brothers, Ltd., may be taken as an example of a firm 
that takes the utmost care in stabilising quality. Every 
Wednesday there is a meeting of the tasting panel, the 
members of which have been chosen for their keenness of 
palate. Every now and then they are subjected to tests 
to ensure that their palates are still efficient in the appre- 
ciation of flavours and the detection of errors in mixing 
or quality standards. The panel may have to sample 32 
different chocolates. We are told that the members go 
without lunch that day ; so the job is not quite so enviable 
a; most small boys would imagine. There is also acocoa 
panel which keeps guard over the quality of cocoa and 
drinking chocolate and the recommendations and find- 
ings of the two panels go before the quality control 
committee that sits every Friday. The importance of 
this body may be judged from the fact that it has a 

special department and a secretary of its own. The 
committee consists of a director in the chair, the head 
chemist and one of his assistants, and representatives 
of the experimenting, costs, inspection office, labels and 
packing and buying departments. 

The committee may have to test as many as 50 
samples of new and regular stock lines, and it may take 
three months before a new chocolate is approved as 
good enough to carry a Cadbury trade mark. Of 
course, new lines are not introduced every week, but the 
committee is kept busy, for samples from production 
are continually being tasted against the control samples 
to ensure that a standard quality is being maintained. 
Should a batch be found in the opinion of the com- 
mittee to be better than the control it immediately 
becomes the standard to which all future batches must 
be matched. An important feature of this committee's 
work is to see that any lines introduced will keep satis- 
factorily as regards flavour and consistency so that the 
consumer gets the chocolate or confectionery in an ideal 
condition. 

The Alert Industrialist 
THE chairman of the Hull and District Seed Crush- 

ing Association is reported to have expressed the fear 
that the seed crushing industry is being threatened by 
whale oil. The crushing of seeds is an occupation of quite 
hoary antiquity, having been commenced in the four- 
teenth century because of the shortage of whales. When 
the small size of even the largest ships of that time is 
considered, it is evident that the catching of whales must 
have been a distinctly interesting pursuit. Now, after 
500 years, modern methods have led to such an abun- 
dance of whale oil that the old industry is threatened. 
The coritinual need for watchfulness in business trends 
is thereby emphasised. The alert business lnan will 
endeavour to foresee whether the industry upon which 
his concern is based is likely to retain its markets and 
to take steps to meet whatever contingencies may arise. 
The change in the products manufactured by many 
factories erected in the first place purely for the making 
of munitions is perhaps an outstanding example of what 
can be done. The directors are the guardians of the 
shareholtlers' money and watchfulness is as necessary 
for them as it is for the sentinel to an army. The 
difficulty to-day is that the older industries are 
threatened on all sides by newer ones, and that 
synthetic products, or products from other fields, have 
taken the place of the established goods. 

Research is one method of staving off disaster, but 
even research is not omnipotent and in many instances 
a change in products manufactured is the only possible 
step. The firm that depends upon one type of goods 
is in a weak position to-day. The kaleidoscopic 
changes of the twentieth century force the industrialist 
who hopes to survive to watch for chances of extending 
his markets and his products. Research has not, of 
course, yet said the last word even in the industry of 
seed-crushing. It is a moot point, depending upon the 
trend of prices, whether crushing is preferable to 
chemical extraction by solvents. When the product of 
oil seed crushing is to be used for edible purposes, no 
solvent yet suggested is ideal. If chemical means can 
be found of cheapening the operation, the industry, 
which is of considerable importance, will be enabled to 
resist the present threatening competition. 
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Research in the Fuel Industries 
1 "i;, presidential address to the Institute of Fuel on Sir  H, McGowan gives an Appreciation of 

Yorenlber 12, Sir Harry McGowan said that the word 
fuel covered a wide variety of products, among which its Value in his Presidential Address 

were wood, peat, coal, coke, semi-coke, coal gas, crude oil, 
Diesel oil, petrol, and natural gas. The important charac- 

to the Institute of Fuel 
te~ist lc  of al l  fuels other than wood or peat was that they 
were lrastinrr assets. Science as vet knew no means of re- 
producing the suppl~e.; consumed.. Our main national asset 
was coal, on !,.hich our industrial prosperity had been based, 

of the coal the present moment' A 

In Great Britain, coal ll,as lalgely used in its ralv form for 
engine using powdered fuel would necessarily attain a very 

domestic power and heating purposes. 
high efficiency, and might easily go a long way towards 
restoring the disproportionate consumption of oil as against 

Wasteful Domestic Uses 

" \\'hat," Sir Harry asked, " has been done in the way of 
~ebearch into the domestic use of coal?" Though a certain 
amount of development had been carried out on fire grates 
and so on, he suggested that the effort expended on the use 
of coal by the household consumer was totally disproportionate 
to the value of the product ust-d. The ordinary open-hearth 
grate burning coal, in spite of its many excellencies, let loose 
sulphur fumes and smoke urhich did an immense amount of 
damage to structural materials and a hypothetical amount of 
damage to health. There was also semi-coke, which was 
produced Ily the low temperature carbonisation of coal. At 
one time this process had been expected to do great things 
and to make great fortunes, but though the process was, with 
some notable exceptions, a success in itself, i t  had not yet 
bee11 appropriately fitted into the complex structure of demand 
for various products. The householder accordingly was not 
yet able to obtain a fuel for his grate which would give the 
present satisfaction of coal and yet leave him with a clear 
conscience as regards his civic responsibilities. 

Oil was actually invading the home, while whole suburbs 
of cities in France were heated by a high-pressure hot-water 
ring main based on coal, thereby achieving an astonishing 
measure of fuel economy. Though processes of a like 
character were making a certain headway in this country, 
they were still insufficiently considered in the working out of 
town planning schemes. 

Improved Industrial Use of Fuel 
The ctate of affairs was very different in the industrial use 

of coal. Whereas formerly the manufacturer was content to 
buy coal as coal, and not to worry about its ash content, 
calorific value, water content and so on, this was now all 

R- - changed. Coal was now bought mainly on its effective heating 
value, and the specific nature of modern demands had brought 
on to the market a much better coal than was previously 
thought to be obtainable. In the power field there were 
ordinary coal, powdered coal and colloidal fuel. The 
modern boiler plant was an incomparably more efficient 
machine than the plant of 35 years ago. Powdered coal was 
comparatively a new-comer in the field, enabling lower grade 
material to be burnt in the most economical manner. 
Powdered coal plants were especially efficient in the very 
high temperatures they would rapidly attain and their quick 
adjustments to varying loads. 

" How many people," Sir Harry asked, " give a thought, 
on a winter afternoon when, Say, about two o'clock, the sky 
becomes overcast and thev turn on their electric lipht-how 

coal. He would submit to the Institute of Fuel that the 
development of a n  efficient powdered fuel Diesel engine would 
be one of the most striking ways of restoring coal to its old 
supremacy. 

Need for a National Gas Grid 
Great Britain was a pioneer in the gas industry, and to-day 

leaders of the industry were turning their attention to the 
prosecution of research on a wide front. I t  was difficult to 
hold the scales fairly between gas and electricity, but Sir 
Harry saw no reason rvhy they should not progress side by 
side as friendly rivals. Some industrial operations could be 
far more economically undertaken by gas. For example, gas 
\%.as storable, while electricity was not. Despite the fact that 
rve had a huge electric grid system over the whole country, 
there was only one reasonably sized gas grid (in the Midlands), 
and as yet nothing to compare with the big German high- 
pressure gas grids. A national gas grid might fulfil many 
useful functions without injuring the interests of electricity. 

The oil industry had the whole world for its market, and 
used all the very latest methods of geo-physics. The industry 
had solved tremendous problems in distillation, cracking and 
utilisation. The great strides which oil had made in the 
domestic field were due largely to the admirable service and 
research propaganda whirh might he cordially commended to 
the coal industry. 

Production of Oil from Coal 
The production of oil from coal was an excellent example 

of both pure and industrial research. " Dr. Bergius," said 
Sir Harry, " was responsible for the former, for pioneering 
the u.ay, but industry has follou~ed u p  his work hy research 
on the very largest scale." The expense had run into millions 
of pounds, but he was convinced the money was well spent. 
" My own company," went on Sir Harry, " erected and ran, 
for a very considerable period, experimental plant making 
ahout 30 tons of petrol a day. The results were so satisfac- 
tory that we decided, as the public know, with the assistance 
of the Government, to proceed on a much larger scale. The 
results may be incalculable. T o  the British mind, practice 
is more potent than theory, and if our example at Billingham 
ploves successful, as I am certain i t  will, a lively interest 
by the public a t  large may be confidently expected." 

The last fuel was natural gas, of which there was none in 
this country, although no less than 25 per cent. of the elec- 
tricity produced in Vienna was derived from natural gas 
drawn from the ground a few miles from that city. 

Encourage Research by Prizes 
~ ~~ 

~ ~~0~~ ~~- - 
many of them give a thought to the sudden and tremendous The review was sdfficient to show that the fuel strain strain upon to the he met, power and stations in this ?" f o r ~ ~ , " ~ ~ ~ d  ~boya\~~~z:kt industries presented an uneven front of research. I t  was easy 

developments succeeded in resisting the further invasion of to criticise, but the critic should always ask himself the 

oil, the absence of powdered oil l,.ould have sup- question, " What would YOU do ?" Sir Harry suggested that 

plallted coal orer all elZen ,lrider field than it had done already, the e x a n l ~ l e  of the recent great air race to 
be taken into consideration, and that there were two methods 

Powdered Fuel for Diesel Engines of procedure, the first by-prize, and the second by levy. 
There was nothing new in the former. As long ago as the 

Colloidal fuel had not achieved the success it appeared to 18th century the discovery efforts of seamen and merchant 
deserve, hut it frequently happened. that an invention sup- adventurers were held up by difficulties in navigation a r i s i n ~  
posed to be no good eventually turned out a great success. from the lack of a chronometer. The Government of the da; 
For example, Diesel's original idea of driving an internal did not hesitate to offer what at the time were enormous 
combustion engine on powdered coal. Various technical financial prizes. The result was t1.5 development of the 
difficulties forced him to turn over to using heavy oil. Sir Harrison chronometer, and a revolution in navigation. The 
Harry suggested that this fact merited the most serious atten- Mellmurne air race suggested the same pror-dure. It needed 
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the stimulus of the prize of the air race to Australia and the 
remarkable performance of an  American machine carrying 
passengers and mails to stir puhlic opinion in this country. 

Could not the fuel industries also he helped by prizes? 
There were in Great Britain to-day first-class marine arclii- 
tects who maintained that it was possible to build a ship with- 
out funnels and with a far better fuel performance than any- 
thing at  present at  sea. What would happen, for example, 
if a prize of, say, A~oo,ooo were offered for a ship to be driven, 
say, alternately by coal and oil, so that when coaling at  cheap 
coal ports she would fire coal, and at cheap oil ports \vould 
fire oil. Specific requirements regarding cargo space, 
passenger accommodation and the like could he stipulated. 
Sir Harry suggested that an  offer of this kind might result 
in the evolution of a ship which 11-ould give the United 
Kingdom again its old lead in shipbuilding, and revive a 
l a ~ g e  demand for coal at the same time. There were many 
other problems, the solution of whirh irould also receive a 
great stimulus from direct financial reward. 

A Fuel Development Committee 

As regards the possibilities of a levy, Sir Harry said that 
the coal industry should be ~vell arquninted with the levy 
p~inciple, for it was that which financed the Miners' Welfare 
Fund. He found it difficult to orer-assess the good which 
might accrue to the fuel industries hy a research organisation 
conducted on really generous lines through the mechanism 
of a financial levy. He envisaged the raising of a sum of 
about a quarter of a million pounds annually, which might 
be entrusted to a " Fuel Developmelit Committee," governed 
by an  administrative council composed of representatives of 
the industry and well-kno~vn scientists. This body could 
divide its work hetween active technical research, market 
re5earch, and systematic public education and propaganda. 
As regards the first, tlie amount of money available xvould 
enahle full-scale trials to be made of improvements, and thus 
avoid any development of the practice ivhich was current to- 
day, by ~vhirh new processes were tried out by the flotation of 
new companies to develop patents before adequate ivork had 
heen done to test them. That was a most 1vastef111 method. 

Market research would cover research into bunkering and 
a most intensive study of the demands of foreign and home 
buyers, the co-ordination of distribution at  home and abroad. 
and the like. Under the head of propaganda a great deal 
more could, in Sir Harry's opinion, he done to bring home 
to the general puhlic the results of modern fuel research. In 
some case. local demonstrations would serve; in others, it 
rvould be necessary to use large-scale examples, even if neces- 
sary to develop a whole new building area. 

Sir Harry concluded by saving that he had no fear that the 
furl-producing industries of the country xrould take the short 

The Duke of Kent Atte 
THE Duke of Kent attended the anni~al  dinner of the Institute 
at  the Connaught Rooms on Mondav evening and presented 
the Melchett Medal to Dr  Friedrich Bergius. Sir Harry 
Mc(;owan, president, was in the chair. 

The DUKE OF KENT, in p ropos i~~g  the toast of the Institute, 
said that although it was incorporated only in 1g27 it had, 
as  well as its position in this country as onr of the Irading 
scientific institutions, many intertiational affiliations; as many 
as 21) coimtries were ~-epr~sented in its nirmherships. 'l'lteir 
first Melchrtt nredallist was a Grrman industrialist; their 
second a Swedish scientist; their third an American industria- 
list; and their fourth an English profrssor. 'l'lirv irere now 
giving theit mvdal to a German scientist. I-Tis ivdrk had laid 
the found:~tions of a ne\v fuel industry, the hydrogenation of 
coal, which \!-\-as being more developed in Britain than in ally 
other country in the world. 

Sir HARRY M(:GowAN, in reply, said that the Institutc~ 1v;ls 
founded on research, and in that h r  I)elirvcd had set :III 

rxnmple to the countl-y. Ittdustrialists were becoming more 
and more research-minded. Dr. Rergius had discorered 1)). 
research that coal could be hydrogenated into v;trious kinds of 
oil. In Germany his proccss had for years been used in rx- 
tracting petrol from b r r s n  coal, and oil-producing companies 
in tlie United States were now distilling their heavy oils hy 
mcthods fo~mded rn  his discovery. His (the chairman's) oirn 
company, Impp:~al Chemical Industries, was nolr engaged 

vitxr. He  felt confident that the industry would benefit by 
the increased rapidity of development that was hecoming 
lioticeable and contrihute by its energy and initiative in the 
realm of research to the general improvement in the well- 
being of the community. 

Sir \\IILLIA~I LARRP' proposed a vote of thanks to Sir Harry 
McGowan for his address and supported what had been said 
in regard to research. He  expressed the view that ive are 
now passing through a new industrial revolution, one that 
mas not often commented upon, hut one which he believed 
might be defined as the era of new products. All the research 
now being carried out in various industries iras having re- 
percussions in a very wide field. Progress in the past with 
regard to fuel developments had been .;loiv, not because t h ~  
limits of development of the engineer in the uses of fuel, and 
in higher temperatures and pressures had heen reached, and 
not because the limitations of the engincer and the physicist 
or  the fuel expert had been reached, but bera~rse of the limita- 
tions of the materials 11-ith ivhich they had been pro- 
vided. 

Sir Harry McGowan'a Travels 
Mr. \V. 14. SELveY seconded the vote of thanks to the presi- 

dent ;~nd ,  comn~e~iting on the question of market research, 
said that this involved going out into the markets of the 
rrorld i f  the desired reu l t s  were to be obtained. Few men 
in induatry had done this more than Sir Harry McGowan, 
but yet it should not be overlooked that such travelling in- 
volved a great dcal of inconvenience and discomfort. The 
work done by Sir Harry for the furl industlies in particular 
was of the very first import:~nce and the In\titute v a s  sholving 
how much it appreciated that work by ;~sking h i n ~  to accrpt 
such honour as was at  its d~sposal, via., the presidency. 

Sir HARRY MC(;OWAS, ackno1rledging the vote of t h a n k ,  
<:lid he had been very much impressr~l by what Sir IVilliani 
Larke had said as to i rh;~t  was going on in the strcl industry, 
and he certainly defi~iitcly resented ex1)rrssions of opinion 
which irere given from time to time inferring that the steel 
trade mas ineliicient, and that nu t l i i~~g  1 ~ : ~ s  being done to make 
it efficient. That was a most unfortunate stat? of mind to get 
into and ~ s a s  a thoroughly defeatist attitodt. to take up. 

On the motion of Mr. T. Hardir, seronded by Dr. K. 
J.e.ising, a hearty vote of t1i:tnks 1v:15 accorded Sir \\-illiam 
1.al.h-e for his services as  President during the past year. 

Sir TVr1.~14ar I.nnss, ackno\rledging the vote of thanks, said 
that anything that lie might have dotic for the 111.titnte had 
been more amply repaid Iby its progrei.: and by the posi- 
tion it had cstabli~hed among the 1r:trnrd :~nd technical 
sorieties not only in this corlntry but of tlie 1vorld. Moreover, 
n111ch of that progrecs ivas oiving to the r~ithusiacm :~nd energy 
of the serretary, Nr. Pope. 

:nds the Annual Dinner 
ill building a plilnt at nillingham ivhi(li the! Iioped \rould 
produce 1-0 ooo tolls a \.ear ,I[ petrol frl~ni coal and rrroiotr, 
beginninfi)iA the Nerv  yea^. 'I'licy 1vrrr spcndi~ig L~,MO,WO 
on that rntrrpriw and in the 1,oilrlinji of tlir plant Illore than 
12,000 people ircrc being cniployeal dirertly and indirectly. 

Ilr. I~YKGII-s 1vits then pre~iented ~vitli the hlelrhctt llrd:tI, 
and in reply I)ri(!Ry esprriv.d lii. th ;~nk\  for tlir I~trnour irliirli 
had bren conferred upon Itim. 

Sir \I.ll.1.l.A>1 J.ARK& ])rop~~\r( l  " ' f h ~ ,  \'i.itors," and Mr. 
(II.IVEU ST.!SI,IX, Ifinister of l,;~lini~r, 1t,1llit,d. 

National Physical Laboratory 
1'.\1'1~:118 ~ ~ u h l i s h ~ d  fron~ tlie Satio~i:il Phyiical I.:tliol-:tt~~r!. 
clttri~ig Octolirr inr111de :- 

I '  The f r ~ e l i ~ i g  point of pl i~l inun~."  Ilv F. 11. Schotit~l~l, I 

R.A., D.Sc. " l '~-nr~,rding~ of thr I<oy:>l Socirtp, A," 146, j q z .  
I' I)istortio~i of the cry,tal 1:itticr of n-llrass," 1 1 ~  11'. .4. 

M.Sc. " Saturr ,"  1 . ~ 4 ,  jj'. 
" 1,anolin Rust Preventers." 2nd Ildititin. Ry C .  Jeke- 

man. D.S.I.R. Enpinreting Resenrch Sp~~c ia l  Report No. 12. 
H.M. Stationery Otiire, price Od. net. 
" ? 'nr  designs of flo!vm(~tvr and a mrthod of calihmtion." 

Ry G. Rarr, R..4., D.Sc. " Jor~rn:rl of Scientific Instru- 
rnenti," 11 ,  321. 
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Building Up a 

Large-Scale Industry 
Dr. Friedrich Bergius Outlines 

an Inventor's Difficulties 

'l' is a mist:rlit: tu bclieie t1i:it tlic inventive idea in itse'lf 
is iiecc~sarily the source of a new industrial development, 

ll)abe(l on inventive activity and technical advancemeut, 
stlid Dr. 1:riedricli lkrgius,  at the commencement of the 
hlclchett I.ecturc, delivered to the Institute of Fuel, in 
I.ondon, on Novelnlber 12. It is quite possible that the 
rconomic or roni~nercinl necessity for the production uf a new 
material In:ly not only be a stimu1:tnt to inventive thought, 
Ibut mar illdeed act as  a conipellinr force. 

I n  111; labnratory at   ano over he \;orked simultaneously upon 
high-pressure hydrogenation in relation to hoth coal and oil, 
and the mastcr patents of both these processes date back to 
the year rq13, but Ile was led to the inception of the funda- 
nlcntal Ialx,l-:lto~y rxperi~uents along entirely different paths. 
At that timc the consumption of llght hydroc:lrbons mas 
already increasing rilpidly. The quantity of petrol availal~le 
in crude oil 1vas no lonqer suffirient tn rover requirements. 
( '~i icking l)rocts\w. g;lvr atrongl! ~~n>ii t t~~. i i ted petrels, accom- 
pauicd by ronsicler:~\>le losses in the form of gas and coke. 
The accumulation of hard coke-like residues in the plants 
ga1'e rise to manipulati\.e diflicultie., atid improved methods 
tor the conversion of heavy oils into petrol mere therefore 
indicated. 

Cracking of Heavy Oils 
In the year i r )~o, Fonir friends in  the petroleum industry 

suggested th;lt Dr. Ilerg1li5 shoi~ld study the prohlrni of the 
more rational cr:icking of heavy oils, making use of the tools 
of the physical chemist for this purpose. Simple considera- 
tion of the cheniistry of the procrssei irtvol~ed in the crack- 
ing of nils sufticrd to show that the hydrogen, which nras 
separated from the fluid oil in the form of gaseous hydro- 
carbons, ~ ~ . o u l d  ha re  to he re]bl:lced, i f  the resulting product 
!\.errs to have a s:~tt~ratrd clial:lcter and if the formation of 
asph:llt, poor in hydrogen, leading to coke formation, were to 
1)" .lwidrd. The 1.e Chatelier principle indicated that an 
inrrrnsrd partial pressnre of hydrogen, during the splitting 
up of the petrolrum oils, must have a beneficial effect. A 
good laboratory technique, which permittrd the reactions to 
lu. cnrr~rcl out under high pressure and exact control of the 
thrrnial conditions prevailing at  these high temperatures, led 
to tlirh discovery that, duling the cracking process under high 
Inr<iurr, hydrogen e n t r r ~  readily into conil~ination with the 
products formed during the cracking of the oil. 

Oil hydrogenation Ibv mmns of hydrogen under pressure 
xm., to a rrrtain extent, an invention which had its origin in 
a rotnmercinl an11 rconomic nerd, the development of which 
\r-:~. Ibrol~ght almut through the scientific knowledge and 
teclinical possil)ilitirs available at  that timc. I t  may there- 
for? Ibe called an " invention to ordel-." 

Coal Hydrogenation 
I n  thc rase of the hydrogenation of roal, the conditions 

rvrl-r entirely different. Experiments of a piirely scientific 
natt:l-r on the formation of coal from vegetable matter led to 
thcnrirs regarding the chemical structure of roal. From 
their :henries it coul(1 IF deduced that coal, nnder certain 
conditions-incli~ding tlir adsorption of hydrogm-might be 
converted into matrrials of lower molrcular ~veiglit with 
relativc~ly high hyclrogen content, whirh must hear a close 
resrm1)lance to minel.;rl oils. The h!.drngenation of coal, 
1vhich was cnrrird through as  a result o f  these reflections, 
xvac thus the outrnmr of scientific rrsenrches which, to a 
rel ta i~i  rxtrnt. Iiit(1 :I< their Ib?-prnd~~rt t h r  dicrovrry of the 
poz;il>ilitv nf tllr liqurfnrtion of ro:ll. The esppl-inients 
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relating to the cher~iical nature of coal formation \\.ere not 
instituted with the idea of transforming coal into oil. Oil 
hydrogenation could have been discovered in a 1vell-organised 
xientific industrial development lahoratory possessed of the 
llecessary means and apparatus, and in charge of an  admini- 
drator  who had the problem clearly before him. It is much 
less prohahle that the reactiou of coal hydrogenation could 
have been discovered by such an organisation, as  it is hardly 
to be expected that an industrial undertaking ~vould turn its 
plant and staff 011 to the problem of investigating honr vege- 
table matter became converted into coal in the course of 
millions of years. 

Among the many members of 1)oalds of directors of large 
concerns known to Dr. Bergius in various countries, scarcely 
one would hare been prepared to supply adequate financial 
assistance for studying such impracticable problems, and the 
feiv \who might have acted otherwise are men who themselves, 
in some Tray or other, are possessed of the mentality of the 
investigator. Such men, however, if they !brought a proposal 
of that nature hefore their co-directors, could seldom reckon 
on their rolleagues being with them in heart and soul. 

conditions Twenty Years Ago 
The majority of modern inventions, within the realms of 

industrial rtiass production, passed their development stage in 
a period during which the economic structure of industry was 
very different from that which it is to-day. Then, 20 years ago 
(and ahout two decades are necessary to carry such inventions 
through from the Iahoratory to the real industrial stage), the 
industry undertakings mere not united into such mighty con- 
cerns a? obtain to-clap. A larger number of medium-sized 
undertakings, rvhich, though not so strong financially, were 
more elastic and flexible in their decisions, interested them- 
selves in  the development of partially worked out inventions 
and itew ideas that had originated outside their own walls. 
\Vith the advent of the huge trusts, the number of firms 
it;terested in the development of inventions has decreased 
considerably, with the result that to-day the inventor has liot 
the same opportunity of finding one or  aiinther among a largr 
number of industrial undertakings willing to take up and 
rarry through the development of his thoughts and works. 
The very structure of these large conrerns brings its own 
difficulties, because what lnny appear of use to one department 
may seem to he undesirable for commercial reasons to another 
department. On the other hand, due to the increased capital 
strength and the accumulation of experienre from the most 
diverse fields, possibilities have heen opened out which were 
not previously available. E r e n  these great financial forces, 
hovrevcr, are not capahle of shortening to any desired degree 
the period of development of a large-scale process. 

Once more the liquefaction ot coal ran he quoted as a 
typical example. I n  spite of the fart that the basic chemical 
and technical discoveries lvere ~vorked out for the most part 
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nearly lo  years ago;  that conti~iuous ~vorking on the semi- 
technical scale with bituminous coal had been accomplished 
without trouble; that the problems of temperature control, 
heating, introduction of the raw mateiial Into the plant and 
the evacuation of the urnducts were solved: and that the two 
greatest chemical conierns in the world &re directing their 
uowerful resources towards the solution of the uroblem. never- 
iheless, another decade had to pass before thk proce& could 
bz said to have been carried through to its final stage. 

An Ever-Present Danger 
Time is necessary to ripen those new ideas which must 

co~~t inua l ly  arise during the development of any important 
industrial process ; they must he studied and worked out. One 
ever-present danger is that of the work being abandoned, not 
because of the insuperable difficulties which technique offers, 
but because it seems impossible to obtain the finance neces- 
sary to carry on the xrork further. The life history of an 
invention is similar to that of a human being, in that the 
years of rhildhood are the most free from trouble. As long 
as  basic ideas, such as the detailed conditions of reaction and 
the exact knowledge of proportions, are being rapidly pushed 
forward on a small scale in the laboratorv the fundamental 
p~ohlem is solved, because the demand on personnel is 
relatively small and the cost of the necessary materials not 
too great. At this stage, in addition to the de;elopment work, 
caieful consideratiou has to be given to the patent situation 
for safeguarding the discoveries that have been made, and, 
further, the necessary means have to he found for running 
the laboratorv work. 

'The fate oi  an  invention up to this point is fairly indepen- 
dent of outside influences. Comparatively few people are 
necessary for carrying out lahoratorv experiments, and, more- 
ovrr, the technical plant for work on the small scale is 
relatively cheap. I t  is freque~itly the case that an inventor 
has at his disposal for his type of work laboratories which are 
kept up by public money and endowments. Most inventors can 
calry 011 through this stage, if they have faith in  their dis- 
covery and are prepared to make sacrifices in order to develop 
it. The  rounter-forces of the outside world do not begin to 
inake themselves felt as long as an invention remains far 
removed from its final state of development. The strongest 
of these rounter forces is the resistance emanating from those 
in control of already established industries. I t  is very seldom 
that an  in\.ention of any note does not meet with some resist- 
;uice from those already established, and that a new method 
of manufacture does not, in some way or other, come up  
ag:~inst existing processes. I n  the early stages, information 
about a new development seldom penetrates 11eyond a narrow 
circle of technical people, and even those who hear of it do 
not take all too seriously the optimistic invmtol-, husy creating 
in his lahoratory. 

The Opinions of Experts 
Eight ytxars after the coal lirjuefaction reaction became 

known, Dr. Rergius found reputable experts working in the 
same narrow domain, who claimed that the chemical rrartion 
therein involved was not practirahle. These experts had not 
surceeded, when repeating the experiments, in so regulating 
the temperature that the correct conditions of the experiments 
were reproduced. Opinions expressed by the best of experts 
on new technically dificult subjects arc not entirely to he 
relied upon. This negative mistrustful attitude of the outside 
world is naturally extremely unpleaqant and discouraging to 
the inventor; hut, on tile other hand, it is in a way a protec- 
tion which sometimes functions better than that offered by a 
good patent. If his claims are not helieved and he himself 
is not taken seriously, then nolxldv takes the trouble to go 
closely into his work, nor is the realm covered by his patents 
unduly attacked. However, if soon after the invention is 
published, other workers become interested and commence 
research on the same sobject, then the hig danger looms up 
of parallel patents being taken out, which may jeopardise the 
invention at  this early stave 

Good patent protection l's b f  the very greatest importance 
for ensuring the further development possil~ilities of an in- 
vention. In the later development stages, ample financial 
means are necessary to convert the laboratory experiments into 
a technical process and, if the patent protection i f  an  inventor 
i 4  insllflicient and weak at  this stage, then he has very little 
prospect of raising the necessary finance. 

When the 1,asic laboratory experiments have attained a 
ce~ ta in  measure of success, the first serious crisis in the life 
of the invention arises. I t  has to he decided at this 
point whether that rrhich has been found to l x  posaible in the 
laboratory can also he carried out on a technical scale. Much 
seiious thought has to be given to the vital question of whether 
tha experiences gained in the laboratory are translatable to 
the larger scale. The  next step, namely, the increased semi- 
technical experimental plant, needs for its erectioii and work- 
ing a considerable sum of money. The  work of the chemist 
must be complemented by that of the mechanical engineer 
as 11-ell as the large number of collaborators necessary for 
construrting the plant and watching over it during continuous 
running. It is to be assumed from the very beginning that a 
considerable period of time will be necessary to construct a 
plant and to run it and, moreover, that the personnel who are 
going to work it must learn all there is to know about it. The  
possibility, a strong one, is always present that the first plant 
when completed must be modified or  added to fl-om time to 
time and even reconstructed. Before the means for this 
de\reloprnent stage can be ohtained, there is a basic point to 
he cleared up, namely, the evalnatim of the economic 
prospects of a new process, as  far as laboratory experiments 
can indicate. 

The Need for Foresight 

Another great ditliculty arises here. The development of 
a large industrial process from the lal;oratory stage goes 
through many different intermediate steps on the way, and 
experience has sholm that these require a number of years. 
How far  can it he estimated, a decade ahead, *hat  the markets 
for the products of the process are going tn b e ?  The un- 
certainty in this direction is so gleat that it is almost impos- 
sible to make such reliable calculations as  will emhrace all 
the factors which come into play relating to the economic 
carryinz throuah of the process. Regarded only from this 
point of vielr7. there would scarcely ever he justification fc~r 
in~est i i ig  in a new technical process. 

One question, which is always asked of the inventor, is how 
m n  he prove that his process is ail rconomic one? This not 
only relzltes the i,;~rly stagr of an iovel~tion, but can also 
apply up to that stage at which practical full-scale trials have 
gone so far as  to allow of the ca lcu la t io~~  of reasoi~able 
depreciation, I~ased on the actual running of an installation. 
For this reason tlie cool calculator, the .sceptic, can only 
circidc 011 the value of a new process when it has been ~ v o r t -  
ing for years on the industrial scale. If only the cool c;~lcu- 
lator and the sceptic had to make tlie decision as to whrther 
all invrntion was suffiriently valoablr to contiiioe the devrlop- 
ment on to the big scale, inventive thorlglits \vould vrry 
rarely bear fruit in industry, and only then if the derclopment 
mere so simple that the truth of thc practical value could be 
demonstrated by the most prin~iti\:e mean-. With inventiolis 
rrhich h:ive ior their o l j r r t  111-odr~rtinii iiecccsarily on tlie 
large scalp this is naturally never the case. 

The Mind of the Supporter 

The mind of a supporter must he attunt~il to the tliougl~ts 
of the inventor, otherwise the hest iiivi,i~tii-e faculties l~-i l l  
I-emain barren. The inventor must not only have ideas, he 
must know how to influenre othrrs with those ideas and alao 
with his optimism, so that they will he ready to 1)ring matcrial 
aid to the development of liis invention. l'liis applies lint 
only to the lonely inventor \tho, with only himself to rely 
upon, must from one source or another tilid new means for 

.carrying on liis proces.;, hut it also applirs to thocr who are 
exploring new paths TI-ithin an already rst:ihlished tsronomic 
undertaking. 

I11 any new chemical pro1)leni to-day difficulties ale  sure 
to arise regarding the nature of the plant to be employrd. It 
is for that reason necessary that the mechanical engineer 
qhould work in harmony with the chemist, so that the closest 
collal~oration can 1~ realised betwern these two groups of 
technicians, amongst whnm coiisiderable ten5ion and 
difference of opinion are li:111le to arise in industrial works. 
In Dr. Bergius's experience, it is a good thing for the mechani- 
cal engineer to work with the scientific chemist in his lahora- 
tory, so that each inay have the opportunity of learning the 
lines of thought and methods of working of the other. Such 
problems as the mechanical and chemical reiistance of the 
different parts of the plant can only he rror1;ed out after long 



~ o v ~ m b e v  17, 1934-Thc Chemical Age 143 

and tedious trials, rvhilst the exact heat control of large 
masses in particular dem:usds scientifically controlled condi- 
tions which, without doubt, need inventive talent for their 
solution. 

.4 technical invention must h a s t ~ n  on in advance of the 
trrne.;; otherwise, when the w o ~ k  of the inventor has come to 
fruition, it will Ix found to be out of date, for, as already 
stated, so far as a large-scale industrial process is concerned, 
lo or 2 0  vears are required in which to prove it. 

The PRESILIENT (Sir Harry McGowan), proposing a vote of 
thanks to Dr. Bergius, said that the presonce of Dr. Bergius 
illustrated the fact that science knows no boundaries. What- 
ever political anxieties there might he existing between our 
country and Germany, they did not prevent him saying that 
we ~relcomcd Dr. Bergius here from our hearts. Indeed, he 
vould go farther and without prophesying, say, he felt that 
as time \rent on associations of this kind, producing an 
economic welding, might in time make war seem grotesque 
and fantastic. One of the burdens of Dr. Bergius's address 
was the desire for more support, moral and financial, from 
industrial leaders, for the inventor IVith that he was in 
complete sympathy hut it should be borne in mind that in 
this cruntry during the past few years many industrial under- 

takings had gone through very bad times and those in charge 
of big industrial enterprises had had to scrutinise very meti- 
culously all expend~ture and had :o wonder from time to 
time, xhether money spent in research of a practical charac- 
ter or an academic character ~vould be reflected in the profit 
and loss account. 

It was a matter for satisfaction to know that during 
the past few years in this country we had become more re- 
search minded and on that depended a solution of many of 
the problems, not only in this country but in the world. Dr. 
Bergius, by his pioneer l!-ork, had attracted the attention of 
the world and had obtained results which in time might, even 
in this country, become epoch making and it was a great 
pleasure to propose a hearty vote of thanks to him for his 
lecture. 

Dr. \V. R. ORMANDY, seconding the vote of thanks, sug- 
gested that the address might well be called an  "address to  
directors "-to those directors who were not always technical. 

The vote of thanks mas heartily accorded, and Dr. Bergius, 
in acknowledging it, said he had not been appealing in his 
lecture so much for a larger measare of financial assistance 
for invention as for a greater appreciation on the part of 
directors of the psychology of invention. 

Dr. F. K. R. Bergius, Melchett Medallist, 1934 
His Work on the Technical Development of Hydrogenation 

DR. FKII~UKII~I~ KARI. RUIIOLI: I~F.Kc;!I~s IVaS horn on October In the ycar 1911 he was appointed to a lrctureship in applied 
I I ,  1x84, at  (;ol~l~ch111ir1lc~1i, in the prolince of Breslau in physical chelnistry at the Technische Hochschule in Hanover 
Silecia. At :III early age lie had the opportunity of strldying ;lnd lectured on tcchliical gas reactions, equilibriun~ laws and 
chclnical method of working and chemical technical pro- metallu~gy. The outbreak of war, and with it the intensified 
ccisci in his father's f:~ctory, from which he gained an insight work on the problem of the liquefaction of coal, rendered the 
~ n t o  industrial and scientific matter5 which stood him in good continuation of his lecturership impossible. 
stead in later years. During the war years the technical development of the 

His chemical s tud ie~  hcga~i at the University of Breslau in hydrogenation proceqses was intensively studied and the con- 
1903 under Landenburg, Abegg and Herr, and n.as contitlied struction of a relatively large plant for this purpose was 
in ~ g o j ,  after a year of mil~tary service, at Lcipzig, under begun at Kheinau, near Mannheim. At the same time, in 
Hal~trsch. In 1906 he Iiegan the thesis for his doctorate, addition to other purely technical studies, a further develop- 
entitled " Ahsolute Sulpl i~~rir  Arid as a Solvent," which he ment of high-pressure ~vork was being dereloped in Essen 
roinplrtrd :$t Breslau in the lahoratory of Ahegg, after which llnm a lal~oratory scale to a large technical works-namely, 
in 1907 111: was apl,ointed :IS lorturcr in the I'niversity of the manufacture of glycol from ethylene chloride. The food 
I.eilvig. The extraurdin:~~ily induqtrious life in the Iabora- Aortage, from which Germany suffered worst of all during 
tor1t.5 of llantzsch anrl :ll,cgg decided him to roncrntrate his the war, led to work being started on the conversion of  rood 
rtiergiri on scientific suhjrcts. After xvorkiiig for a year at into sugar. After I; years of study, this has now heen 
the lieln5t Institute in Dellin, hc spent a ful-tlicr six months adv:inced so far  that d u r ~ n g  1932.33 an  in611strial wood sac- 
on reie:trrh ~vork during the year 11p)op at  the IIaher Institute rharification plant was constructed on the site of the old 
in Karlsruhc. 'She nork he c:lrried out et tIi:lt time on the Rheioau works. Thic plant has shown, in the cource of an  un- 
<hemical eqi~ilibrin of gas reactions, and particularly the interrupted and trouble-free pear of trial, that the process of .., ,,rilrsis of anlmoni;~, g;~vc an important inipetos to his later wood hydrolysis is reali~nllle from a technical and conlmercial 
undertakings which he brgan at Hanover in I N .  There he ~ t a ~ ~ d p o i n t .  l'he work is now in hand fr~r  the ~nlargement  
joined the I~~s t i tu t e  of Physical Chemistry of the Technische of thr plant to a yearly output of 6,000 tons of crude sugar 
IIochschulc, which w:is at that time un(1t.r the direction of and the plant should be ready for starting in the early summer 
Iloden5tein. Rrginning his researches lvith a thorough ex- of ~935. 
:mination of the proMem of the dissociation of the peroxygen 
ronlpo~~n~l.: of c:~lcinm, with the liclp of his collaborator he G~~~~~ pigment producers R~~~~~ I~~~~~~~~~~ drrisrd a prnrtir:~l Inlnratoty mrtliod for working under pres- 
surt,+ up to goo atniospherrs. TR? Sachtlehen A.-G., of Cologne, producers of lithopone, 

111 tlir \.r:lr 19to 11c fittrd out a private Inl~oratory at Han- barium sulphate, and other barirlm pignle~lts, rcportcd con- 
over !vliiclr rstendcd the range of the high prrssurr technical tinued increased trade this year, follon.ing the expansion in 
rvork, :IS t h~ .  ~ir(.<:$s:~ry :iljp:tr:lttl' \vns not availnble in the ,933. The Sachtlehen .LC,., by controlling the rich l)aryte 
lahorntoliec ol thr 'l'echnlsche Ilochschulr. Gradually this deposits in the Rfeggen district of C;ermany, led in German 
Inborntor). 1v:ls eatmded, rvorl<shr1!1s : I I I ~  sp:lcr for large-scale lithopone output, furnishii~g around 20,000 metric tons, or 
ruperlnients wrre added and a numl~er of co-workers engaged. over one-third of total German production in 1933; together 
'l'he ~vork carried out therr l ~ a s  partly of :i practical, partly with the I. C. Farbenindustrie and joint subsidiaries it 
of a theoretic;~l nntlrre, and the rrs l r l t~ a1.r to a great rstent fu~nished around seven-eights of the domestic production. 
descril>ed in a monograph pi~l~lished in I ~ I I ,  and also dealt Sachtleben declared a g per cent. dividend upon 12,5m,ooo 
with in his Nobel Prize lecture. The moqt important result rnarks of capital stock in 1933. German domestic sales of 
of this ~rorl i  was the discovery during the years 1912 and lithopone and other pigments in 1933 were increased by the 
1913 of the hydrogenating effect on coals and oils of hydrogen acceleration in domestic activity and the marlied stimr~lus 
r~nder  high pressure. It ivas not aliv:lys an easy matter to given to house repair 2nd construction hy . the aggressive 
find the means for carry in^ on the work at this laboratory. recovery measures of the Government, reported to have 
In the years lqrz and 1913 he had already fonnd it necessary enabled work in this sphere valued at over z,ooo,ooo,ooo 
to ilicrmst. considerably the scale of the exprri~nents froru marks. German lithopone exports likewise continued the 
lahoratory to semi-technical, and for this reason, in 1914, he 1933 expansion this year, although the prices reached a low 
accepted thr proposal already made by Dr. I<arl Goldschmidt level txcause of intensified foreign competition. German 
to transfer his lalmratory to the Essen ~vorks of the firm of lithopone exports rose to 8,334 tons in the first 7 months of 
l'heo. Goldschmidt .4.-G. this year, from 7,173 in the same period of last year. 
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Asphaltic Bitumen Emulsions for Road Purposes 
Stability, Cold Weather Behaviour and Breakdown 

BITVlllXOls emulsions hare been largely developed for road 
pulposes in the coulse of the last ten years, although oue 
of the earliest pateuts for the manufacture of emulsions dates 
back to 1903, said Dr. F. H. Garner, in a paper read before 
a joint meeting of the T o ~ l ~ s h i r e  Section and the Road and 
Building Materials Groups of the Society of Chemical In- 
dustry, at Leeds on October 29. Actually, it is only duriug 
the last five years or so t!nt a number of the essential pro- 
perties of bituminoos emulsiol~s .for road purposes have bee11 
recognised and much intensive research work has been con- 
centrated on such aspects as the mechanism of the breaking 
of emulsions on the road, whereby the hitume~l is liberated 
in its original condition to act as a binding agent for the road 
material. The advantages which are clailnrd for asphaltic 
bitumen einulsions are that since they are app l~ed  cold the 
use of special heating plant is reudered unnecessary. Further, 
that their application is less dependent on weather conditions 
aud thus enables economy in lahour to he attained by reasou 
of the ability to even out' the year's programme, keeping the 
s:lnie ro;ld gang steadily employed. 

The Principal Processes 

'l'hc p roduc t io~~  of asphaltic bitumen emulsions io io l r ,n  
the n~ir i i ig  of bitumen and water together in the presence 
of ~ n ~ u l s i i r i o g  agent or stabiliser, but in order to ensure that 
the e m u l s ~ o n ~  produced are of uniform quality and entirely 
satisfactor!- for road purposes it is essential to employ care- 
fully desitned machinery. Each stage of the procrab, from :In 
examination o! the raw materials to superrision of co~lditions 
of manufacture and inspection of the emulsions produced, 
rnust be very carefully followed by chemists skilled in the 
art. The t n o  principal types of processes for the mai~ufacture 
of emulsions are first, the hatch process. in n-hich the 
bitumen, emulsifying agent and water are mixed together in 
a vessel fitted ~ r i t h  a mechanical stirrer. K h e n  emulsifica- 
tion is complete the hatch is pumped out and a further set of 
ingredient< introduced into the mixer. The second process 
inrolves the use of a colloid mill, siich a< the Premier, 
ISurrell, or Hatt-Dnssek, in which the asphaltic bitumen and 
aqueous components are  fed continuously to the mill, the 
quantities heing suitably regulated according to tile percentage 
of bitumen which it is desired to obt:rin in the finished 
emulsion. 

In consiileriug the properties of bitumen eniuls io~~s there are 
tiro aspects to consider: ( I )  The n~ethods of inrestigation 
which really come under the heading of physical or chemical 
research and are concerned with the general plocess of 
emulsification and manufacturing problems. (2) The 
essential properties of emulsions from the point of view of 
their hehaviour when actuallv employed on the road. I'nder 
the first category are such methods as  size frequency analysis 
of emulsions and investigations of the asphaltic hitumen as 
regards ease of emulsification. Dealing with the latter aspect 
the most important properties to consider are \rater content 
(which is determined by distillation x i th  a suitable solvent 
in a modification of the Dean and Stark apparatus, as  
standardised by the Institution of Petroleun~ Technologists), 
the presence of large particles in the bituminous emulsions 
(rrhich is of importance in so f a r  as their suitability for spray- 
ing is cnnrerned), and storage ~tahility. 

Definition of Stability 

Reference should he made to the confusion which has arisen 
in  time past between stability on storage and stnhility on the 
road or breakdown. It has been decided hy a techni- 
cal committee of the Road Enlulsion and Cold Bituminous 
Roads Association, which has been responsible for the initia- 
tion of a great deal of research into thc properties of 
bituminous emulsions, to recommend the use of the ~ r o r d  
"lability" as a method of distinguishing the lattrr property. 
S o  satisfactory test has yet been standardised vhich enahles 
the stability of the emulsions in storage over a period of 
three months or so to 1x r~j,roduced by means of laboratorr~ 
apparatus in the course si a fexv hours or a few days. A 

inetl~od has, horrc\er,'been adopted in the D.S. Specification 
434-1g31, vhich effects a classiticatio~~ of emulsions by means 
of a short perlod test in wl-hich the ernulcio~is are placed in 
loo C.C. stoppered glass cylinders for 7 days. The emulsions 
are the11 examined by passing through a sieve in order to 
(letermine the proportion of the bindrr which has coagulated. 
For the detrrmioat io~~ of stability of emulsions on storage 
over a long periot! thc only satisfaclory method is to store 
a b. . I I I ~ ~  . -  of the emul.iun of 30.40 gal. capacity, ovel- a pcrtod 
of three months, 2nd then de te rn~~ne  the percentage of water 
pcsent  in a -ample of the sieved emulsion. 

On-ing to the content of rr.tter in asphaltic hitumen emul- 
,ions it trill be :il~prcci:ited that solidification occurs lrhcn 
buch en~ulsiona are cooled to trnipcratures niuch Ibelow zero 
centigrade. I<mul>ions can bc p r e p a r ~ d  by the use of special 
rmuls i f i t .~~  which !rill 1rithst:uid relatively lorr temperatures 
but in general such en~i~lsitiers decrease the Inl~ility of the 
emulsion to such an extent that sutliciently rapid breakdown 
does not talic p1:icc OII the road. 'This particular question, 
howe\.er, is 710t of great impi~~ t :u~ce  in Brit:lin since p ~ o -  
tpction of the drums under co\.el- during pcr~ods of rrry low 
temperature i. :111 that in required. 

Low Viscosity 

.-\nother rer! i~~ ipor t an t  property of e~nulsions is that of 
vircosity sinct: it i, primalily on account of the lolr viscosity 
of these materials that they have been developed in competi- 
tion with other mi~terials lvhich require heating prior to use. 
l ' lie vizcocity of the emul>iol~ murt be rontrolled within 
fairly narrow limit.; ~ i n c e  the \ isco-it). niu<t not he so high 
that it cnnnot Ix sprayed or applied .atisfactorily. Hence 
the upper limit of the viscosity dc,pe~ids OII the type of machine 
;ind p lesu re  eniployetl. O n  the othei hand, if the emulsion 
i.  tor^ fluid it nl:iy run oti the road surface hefore sufficient 
time has elapsed for the emulsion to hreak. I'or surface 
dresring higher viscosity rmulcions c;ln be usrrl than for 
groi~t ing purposes, for which it is essential that the e~nulsion 
.h;lll penetrate e a 4 y  into the compacted road material. 
.I co~~siderahle ;t~nount of rrorh during the last few ye;tls 

h ; ~ i  been directed towards the iuvestigation of the mecha~iism 
oi breaking of emulsions on the road, and ;I numher of 
lilethods of test developed. The four factors ~ rh ich  may con- 
tr~lbute to the breakdorrn of emulsions are (a) chrmical re- 
;tction betlreen the emulsifier and soluhle saltz assumed to 
be present in the aggregate, (b) atlsorption of eniulsifier on 
the stone or road qurfacr. (c) e\-aporation of the wat?r present 
in the emulsion ~v i th  thr  result that a certain point is reached 
where the bitumen particles coalesce and the emulsion is 
broken, and (d) loss of \l-:lter hy capillary forces. It is con- 
hidered that the third procrss mentioned above is by fa r  the 
  no st important to he consideled in connection with the hreak- 
i1cn.n of rmulsions on the road. 

Evaporation of Water 

:\method of tcbt for the drtrrmination of lability of bitumen 
emulsions hased on the far t  that evaporation of water is the 
most importa~lt factor has ~ C P I I  put forlvard hy a technical 
committee of the Ko:td Emulsion and Cold Ritu~ninous Roads 
.\s\oci;ltion which depends on the detrrminat io~~ of rrater con- 
.tent a t  which the bitumen coaeulates. 

Investigation of the methdds outlined ahovc 011 the pro- 
pelties of emulsions in connection vith road us?, namely, 
water content, sieve test, short and lonfi period storage 
stability tests, hehaviour of em111sion at  low temperaturrs, 
viscosity determination and lability, or rate of hrrahdown on 
the road, have been made by an inforninl committee consist- 
ingof  repreientatives in Germany, Holland, Drnrnark, France 
:ind England, and a very satisfactory n1e:Lsure of agreement 
in carrying out these tests on the same sample of emulsion 
has been obtained. A recolution was put forward at  the 7th 
International Road Congress a t  Munich ill Septentber last, 
~ rh ich  TI-;I~ adopted, stating that t l~ rq r  seven nirthods of test 
ronptitute an  adequate minimum from the point of vie\%, of 
the road engineer. 
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~anufactire of Solid Carbon Dioxide in Scotland 
Western Chemical Co's New Plant 

T I I F .  \\.esterr Che~nical ('0. (Paisley), l.td., has taken the 
iniative in Scotland in estaglishing the manufacture of solid 
carbon dioxide for use as a refrigerant. The product, with 
the trade name " Cardice," is heing supplied to brewers, 
arated water manufacturers, and ice-cream makers, and is 
also heing wed  in the ordinary way for the refrigeration of 
foodstoffs. A Maiuri patent plant has been installed and it 
is anticipated that during the peak demand of the summer 
months three shifts of men will be employed on the 
proce-. 

is passed through a snowing valve into the Maiuri hydraulic 
presses. When the cylinder of the press is filled with snow, 
hydraulic rams acting at either end of the cylinder force the 
snow into a solid block. Both square and round section 
blocks are produced by the plant installed at Paisley. 

The extremely low temperature of Cardice, -7g0 C., makes 
it of particular value for special purposes and for use with 
hard-frozen foods. Its high heat-absorbing capacity, com- 
bined with the density of the chemical product, gives it a 
large refrigerating capacity in small spaces, a feature 

Western Chemical Co. (Paisley), Ltd. 

Cardice consirts of carl~on dioxide (CO,) liquefied and frozen which is of considerable importance from the point of 
into solid block form. In view of its application to the vier{. of transport. The product is entirely volatile, leaving 
~.efrigeration of foodstuffs, particular care is taken to ensure no water or residue of any kind, and for that reason 
the purity of the gas, which is produced in the Paisley works it is already widely employed in the ice-cream industry 
from magnesite. From gas holders it is pumped through a and in the transportation of meat, as well as for the 
liquefying plant, in which an ammonia absorption refrigrating storage of milk and other perishable goods. Notably success- 
111achine provides a n  easy means of. attaining the low tem- ful results have been obtained in experiments in the preserva- 
peratu~es, hetween -7G0 and -gqO F., necessary for liquefac- tion of fish. 
tion. It is also of interest that bv the Maiuri process it is A wide range of applications is available for the new pro- 
po-sible to render the gas liquid at the unusually low pressure duct, and at present experiments in that direction are heing 
of eight and a half atmospheres. From the liquid receiver, conducted by the Carbon Dioxide Co., Ltd., which distributes 
which has a storage capacity of nine to ten tons, the liquid Cardice. 

R #' 
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Works Equipment N 
A New Design of 
Bunsen Burner 

].THOUGH the  Buliscn b l ~ r o e r  is probably the  most in- 
dispensable single item of scientific research equipment, 

A,ittIe recent scientific investigation so far  appears to have 
been made a s  to its design or manufacture. Indeed, such 
burners as generally used have remailled substantially un- 
altered since their introduction nearly a century ago. T h e  
appearance of an  entirelv new type of burner is therefore a 
matter. of interest to a l i  laboratory workers or persons in- 
terested in scientific eouinment. 

Scientific workers, es'pe;ially those engaged on c ~ i t i c a l  work 
of any kind involving the  careful control of heatine. !\.ill 
recogllise the inconve:ience caused by a ragged flame (due 
to a faultily-constructed o r  hadly-centralised jet), and by the 
fact that existing types of burner, being a t  the  mercy of 
fluctuations in  the  g a s  supply, a r e  always liahle to " strike 
Iback " and burn a t  the  jet. T h e  usual adjustable sleeve 
type of a i r  control, besides being insensitive, has a n  inevitable 
tendency tojr-ard incorrect adjustment, and anything in the  
nature of a small controllable fla~iie can only be obtained by 
the  coninion practice of fixing a n  adjustable screw-clip to the  
flex. :\~!ial, Ltd., the well-kno~vn firm of carhoretter and 
motor accessory m~ikers ,  have now applied their unique ex- 
perience in the design of jets and nozzles of a l l  kinds to the  
manufarture of a Bunsen hurner which is designed to 
eliminate these objectionable features. Careful a t t e ~ z i o n  has  
heen given to the  correct hurner proportions necessary for 
maximum con~bustion efficiency, and, genel-ally speaking, the  
new burner combines the  outstanding features of both t h e  
Meker and the  or i r ina l  Bunsen tvoes. 

T h e  acconipaov&g illustration ;ho\vs the burner head re- 
moved, revealinrr the adiustahle iet. which is oerhaos its most , 
interesting feat;;-e. ~ h k  orifice has  been calkfull\: placed so 
tha t  the  g s  flow is concentric with the  a i r  tube, and contains 
a needle valre, which is capable of al~iio.;t vernier adjustment 
hy the external screw t o  m;!intain the maximum gas  velocity 
according to the volume of gas  consumed and the  pressure 
available. There  is thus no need for  ail a i r  regulator, the  
taper needle ( the  t ip  of which is shonn in the photograph in  
its extreme uppermost position in the  ejrctor) heing sufficient 
to give an  accurately controllable flamr. 

The hurner is designed on thv venturi principle, which 
serves the douhle purpose of retarding the point a t  which the  
flame r i l l  flash hack on to the ejector, and of increasing the  
velocity of the  g a s  flow, so enabling it  to suck in more a i r  
throuxh the  seven holes a t  the base. T h e  flame m n  thus he 
turnetl down almost to invisibility I)!. thr  needle valve 1ritl1- 
out flashing hack, and a t  the same time can be I-elird upnti 
to give rxceptional heating efficiency when full out. T h e  
romhustion head is perforated with a larfi-e numhcr of small 
holes, so that the flame consists of ;i r l ~ ~ + t t > r  of prrfcctly 
:berated %mall cone?. 

T h e  burner illustrated is ;: inrhci in hriglit, lvitli a head 
of I inch diameter: a slightly la rgrr  s iw,  7 inches in hright 
with a I ,  inch diameter head, is a l io  manufactured. T h e  
for-nier has ;in effective consumption range of 1.3 tn 14 cu. ft. 
of g : l s a t  3 inches preqsure, sp. a r .  0.476-2 rangr  whirh 
testifiri to the nicetv of control posqihlc with this bnrner. 
Another admirnble feature is the insulated hooked metal 
holder. I<\.eryone ktiolrs how hot the  base of a hurner 
I~rrome., eiperially when r\.orking undrr  ganze, and a drvicr 
which enables it to be comfortably reinoved or held ip to Ix 
n-e lco~~ird .  

Sterilisation by Chlorine and Ammonia 
'I'H' ucc (if chlorine gas  has ~iorv been standard practice for 

a numbrr of years past for  the  continuous sterilisation of 
town lratcl- supply, w. i~nming baths, condenser cooling water, 
sewage, Fewage effluents, and general t rade  !ixaste. An 
important newer development is the  "Chloramine" process, 
in which ammonin is 11se11 in conjunction with chlorine gas. 

'I'hr l'aterson G n ~ i n e e r i o g  Co., I.td., has  noiv issued :r 
specla1 booklet on the  " Chloramine " nrocess. which it  
iperates in  conjunction with the  " ~ h l o r o n o 6 e "  a i p a r a t u s  for 
the  continuous controlled a d d ~ t i o n  of chlorine eas. Ammonia. 
it !rill be remembered, forms a loose clit~~iiicai;om~ound with 
chlorine, which has powerful sterilising properties, practi- 
cally equ;tl to free chlorine, and also poicrr.;es several 
advantage4 under certain conditions. F o r  the  treatment of 
water there is usually e~iiployed approximately 0.5-1.0 par ts  
o f  chlorine per million, and the  ammonia required is roughly 
2 j  per cent. of the  clilnrioe, that is an  amount not exceeding 
0.2 parts per million: the  anii~ionia can Ibe uqrd ;IS gasrou, 
:~minonia, a solution of ammonia in water, or a solution of 
an.monium salts. 

I:s?entially the  adr.ant:~ges of am~i ionia  and chlur-ine a s  
compared with chlorinc only, include somewhat increased 
~+icieoc!. of tlic stcr-ili.ing process, a p y w n t l y  due  to action 
o f  the a m n ~ o n i ; ~  rill the colloid ~ i i n t e r ~ a l  af the cell which 
~rdt tces  the rr\i.t:ulce to c h l o ~ i n c  nenrtr:~tion. s l i rh t lv  less . .. , 
coniun~pt ion  of chlnrinr,  and lnorc sntisfartol-1. Iincteriologic:~l 
purification when tlir r:nr n x t r r  varies ere:~tl\ .  in  oualitv. with 
no tacte gi\.cn to tlir t i~ ia l  pure \rater. " Tliic ilisct tasie m;lv 
r r iu l t  in certain m s e i  cvrn  with the  most ;Iccur:lte control of 
t l ~ r  chlor i~i r  gas, be i~ig  clur tn the  c o m p o o n d ~  formed by the  
;ictinn o f  tlie c h l r ~ r i ~ ~ e .  I~ntli in the  tray of oxidation and 
cliln~inatioii ,  11po11 tlie nrgrinic impuritirs prekrlit. 

. notal>lr esaniplr of the  Patrrzon "Cl~loraniilir" apparatus 
I -  installrd a t  the  Flamptnn \\-nrkc of thr  hletropolitan Wattsr 
Board, I.ondon. 111 tliiq casr tlic a~i imonia  is supplied a s  
:~mnionii~rn sulphat r  .solutir~r~, tlrr. sunnlv l ~ r i n ?  rontrolled by 
;I needle valve'mith graduated micrh;llrter dinls. T h e  cpnl- 
pletc r h l o ~ i n a t i n n  and aninionia initall;~tion has  to t r ra t  four 
;liR'crel~t iuppl i rs  o f  ra t r l - ,  rcprr\entinp- a tn t ;~ l  o f  ahout 
~ O . W , O M >  ,a11n11$ 111'r da!. T h r  liquid rlilorint~ ir rleliverrd 
ill I:u-fir s t r r l  drums earl1 rnntaining about ~j c~vt . ,  ~vhicli  
XI-e 1-1111 into thr  s t~r i l i4 lnf i  hoi1qr on trollry. on to ;I 

pcnnant,nt \veigi~l)ridge and to thr  manometer type "Chlorr,. 
names" uwd.  connected f les i l~ l r  copper p ipr i ,  ~o a s  to keep 
a rcrord of the ~ v r i g h t  of t h r  rh lor i~ic .  l 'hr "Chloronome" 
apparatus, which is supplied in two modifications known a s  
the  "Pulser-" and "I'Ianonieter" tynes, consists o f  a panr l  
having pressure gauges, col~t ro l  va-lves, and two reducing 
valvr,, so that the  continuons supplv of chlorine, controlled 
wit11 Errat a r ruracy hy means of one r a l v r  onlv, is not affectrtl 
by :I v n r y i n ~  prrscurr in tlir rhlorinc rylindrr5 or drums. 
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The Drayton Heat Motor Paterson " Chloronome " equipment a t  the Hampton Works 
Type Electrically Oper- of the Metropolitan Water Board (London) operating 

ated Valve. in conjunction with the " Chloramine " process. 

An Improved Heat Motor Valve 
I~XHATISTIVE investigatiolls and numerous tests carried out 

by the Drayton Rcgulator and Instrument Co., Ltd., have 
made it possible to improve the Drayton heat motor valve 
to such an extent that it is now suitable for almost all applica- 
tions in heating and industrial installations where snap acting 
valves are not imperative. In the latest type opening and 
closing time is reduced to between 3 and 5 minutes. The 
maximum energy consumption (valve permanently closed) is 
17 watts per hour; in normal working, when valve is probably 
opcn half the time, this consumption is considerably reduced. 

These Drayton heat motor valves do not hum or click; as 
they are gradual acting, thev do not cause water hammer. 
They can be used ~v i th  hand &itch for remote control, or by 
means of mechanically operated switch. They are, however, 
of greatest interest for use in roniunction with thelmostatic 
switches for the automatic rontrol of various types of heating 
pl?nt<. - . 

A New Vibrating Sifter 
.\ NEW mechanic;~l vibrating sifter of robust construction, 

which ensures precise sifting of all classes of wet and dry 
chemicals, has been introduced hy Jas. Gray and Sons. This 
" Olympia " sifter was originally designed for enamel and 

The " Olympia " Mechanical Vibrating Sifter for  
almost every kind of dry and wet chemical. 

glnzes, and is protected bv patcnt. The machine is cast in 
aluminium and is supplied with a lawn 18 inches diameter. 
Additional upper parts can be supplied to facilitate the easy 
and rapid changing of the lawns. Each machine is com- 
plete with a reciprocating vibrator and a f 1T.P. electric motor 
for A.C. or 11.C. electric supply. 

Modern Stainless Steels 
TRE group of steels which have been given the general name 

of "stainless" embraces a series of highly alloyed niaterWls 
exhibiting a diversity of properties and with many and varied 
uses. These steels have evolved from the original stainless 
or rustless steel containing about 13 per cent. of chromium, 
which was discovered just prior to the Great War, and which 
was first developed in Sheflield for the making of table cutlery. 
During recent years metallurgists have been engaged on 
developing these special steels, particularly as regards their 
resistance to chemical attack and to atmospheric corrosion; 
several grades have been standardised in sperifications by 
government departments and by certain associations of manu- 
facturers. Samuel Fox and Co., Ltd., \vho are associated 
with the United Steel Companies, Ltd., have developed a 
series of stainless steels, which have been given the general 
name of I' Silver Fox." This series includes the standardised 
materials, and also a number of useful alloys with resistance 
to certain specific types of corrosive attack, all of which are 
described in a brochure recentlv issued bv the makers. 
" Silver Fox " stainless steels, it is'stated, havk been designed 
to overcome many of the difficulties associated with the use 
of stainless steels, particularly as regards ease of panipula-  
tion and resistance to the attack of various types of corrosion 
and to weld-decay. These steels are made by the high- 
irequency electric process, are uniform in structure and re- 
n:alkahly free from non-metallic inclusions. 

PHOSPIIORITE mining is to be resumed in Germany in order 
to lessen the country's dependency upon foreign raw mate- 
rials. The mining of this commodity was actually begun 
in 1868, in the field located on the Lahn River, but was 
brought to a stop in 1893 when the Florida phosphate deposits 
were discovered. Mining was resumed in 1915, to meet war 
demands, but was eiven UD after the world war. when foreipn 
competition made Ytself s'trongly felt. 

GREPTER production of barium minerals in 1933 resulted in 
increased output of barium pigments by Great Britain. For 
the year, 66,000 tons of barium m~nerals  were produced, as 
compared with 56,600 tons in 1932. The improvement in the 
industry was attributed mainly to crude harytes, the supply 
from the mines having risen from ~6,507 tons in 1931 to 
39,943 tons in 1933. P~oduction of ground harytes increased 
from 1,077 tons for 1931 to 7,623 ton' in 1933. Approximately 
six-sevenths of Great Britain's supply of barytes comes from 
!he counties of Ayrshire, nevonshire and Shropshire. 

d' 
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Far Eastern 
Japan 

ACID FAST DYES WILL BE AlANUFACTURED by the recelltly 
formed Nippon Kagaku Toryo K.K. (capital 250,000 yen). 

PRODUCTS ARE TO BE MADE FROM WASTE RUBBER by a new 
Yokohama firm, Nippon Saishi Gomu Kogyo K.K. (capital 3 
million yen). 

Chemical 'Notes 

DIVIDEND RESULTS OF JAPANESE RAYON CONCERXS are given 
in the " Chemische Industrie," November ro, where distri- 
butions ranging from lo  to 30 per cent. on the part of seven 
companies are revealed. Details are also published of the 
activities of several newcomers in this field. The Nippon 
Boseki Jinzosen-i K.K. is now producing no less than seven 
tons staple fihre daily, while the initial daily capacity of the 
Kinkua Jinken K.K. amounts to four tons rayon and two 
tons staple fihre. The largsst of all Japanese rayon con- 
cerns, Teikiku Jinken K.K. has decided to erect a new fac- 
tory which will he run by a new affiliatzd concern with a 
paid-up capital of 5 million yen. 

Roumania 

IN ORDER TO EXPAND ITS CAUSTIC SODA OUTPUT from 200 tons 
to 800 tons per month; and with a view to engaging in trans- 
parent viscose foil manufacture, the Asalii Denki Kopyo 
K.K. has increased its capital fro111 3 million to j rnillioi~ yen. 

Manchuria 

CONSTRUCTION OF NEW CELI.~LOSE FIICTORIES in Manchoukuo 
is contemplated by the East Manchuria I<ayon Company, an 
affiliated concern of the Okura Company. The new factorirc 
are located in Kirin and Lungchingtsun. 

SHALE OIL PRODUCTION is receiving close attelltion in 
Fushun, the factory originally erected with a conte~nplatrd 
annual output of 75,000 tons crude oil being now doubled in 
capacity. At a later date this will he followed by a second 
expansion of capacity to 3 0 0 , m  tons per annum. The entrr- 
prise is owned by the South Manchurian Railway Compa~iy 
who are also considering the constrilction of a coal liquefar- 
tion plant. 

Continental Chemical Notes 

PRODUCTION OF C A H B O ~ ~  BLACK f i o n ~  natural gas at the 
Medias plant of the Sonametan concern will commence on 
February I ,  1935, and is expected to satisfy the entire inter- 
nal demand ~vhile leaving a surplus for export. 

Norway 

THE ANNUAL REPORT OF THE KORSK HYDRO for the year 
ending June 30 discloses a consider;tbly reduced net profit 
of 54,000 kronen (1.74 million kroncn last year). No divi- 
dend is distributed and the disappointing result is mainly 
ascribed to the losses sustained by the A/S Rjukanfoss. 

Austria 

A NEW MOTOR SPIRIT, Coreth, recently marketed in Austria 
contains 36 per cent. c ~ u d e  alcohol. 28 per cent. lignite tar  
oil, 20 per cent. gas oil, l o  per cent. wood alcohol oil, 4 per 
cent. water and 2 per cent. binding agent of undisclosed 
composition. 

Poland 

.\ SE\V COMPANY WlTil A CAi~IT.Ai. OF 10,000 ZLOTY, intending 
to produce soaps and cosmetics, has been formed at TVarra~!, 
under the style of " Varden." 

Germany o 

COL~POUXDS OF THE TYPE OF V I T A ~ I I X  .I can be produced 
by a recently patented process based upon condensation of 
acetylene with dihydroion~~ne (Germnn I'at. bo~,o-/o). 

Russia 

AMONG RECENT RUSSIAN DEVELOI'MEZITS .reported in the 
'. Chemische Industrie," of November 10, are the starting-up 
of the cadmium plant at  the " Elektrozink " factor!. a t  Ord- 
schonikidre (240 kg. cadmium produt:ed up to the elid of 
October); production of liquid sulphur dioxide fro111 waste 
gases at  the chemical combinate in Czcrnoretschje; a nerv 
process for light-fast solphur dyestuffs for viscose rayon; and 
the proposed hydrogenation of shale hitumen to yirl(! motor 
spirit. 

News from the Allied Industries 
Paper 

THE APPLICATION FOR FlNANClAL ASSISTANCE which has been 
received by the British Government from the newly-founded 
Kenya paper pulp industry, has been referred, like all other 
similar applications, to the Colonial Development .4dvisory 
Committee, which was set up in 1929. A special sub-corn- 
Inittee of this Advisory Committee is now considering the 
application and is in very close touch with the industry. 

Sugar 
THE PROPOSED SUGAR PARKETISG SCHEME \vas drasticallv 

criticised on November 13 at a luncheon attended by the "fooh 
group" of Members of Parlia~nent and by n~anufacturers 
engaged in sugar using industries. The scheme, which is 
put forward by five groups of 22 companies of sugar manufac- 
turers and refiners, proposes to confer on thrm now and for 
ever the sole right to supply sugar to the United Kingdom 
market. They would relieve the Treasury of the aniiual 
sugar-beet subsidy of ahout ,&,ow,ow, and recoup them- 
selves by a levy of ad. per pound on all sugar sold. This 
levv would cost consumers not A3,000,000, but over X4,500,m. 
Mr: J. C. Mathieson said that the inrlustries using sugar 
consumed jm,m tons of the z ,ooo,w consunled annuall!. in 

this country. They included the c:~nning industry and the 
makers of jam, biscuits, cake, condenqed milk, ice cream, 
chocolate, a ~ i d  confectionery. Altogcthcr they directly em- 
ployed over 175,000 insured persons, >om? four times as manv 
as  were employed in sugar production. They would have io  
bear a quarter of the proposed Irvp, which would increase 
the total imposts on sugar to 11s. Sd. per hundredweight, 
about 60 per cent. oi its total cost. It was not no\%. contended 
that beet sugar could ever compete on equal terms with cane 
Fugar. Indeed, Sir Daniel Hall, Chief Scientific Adviser to 
the Ministry of Agriculture, had said that the fostering of 
IJ-et-.vgar production had herome of do~~ht fu l  espediencv. 

Glass 

ANOTHER GLASS FliBKACE has bee11 lighted ;it the Rnrn\lry 
works of Wood Bros. Glass ('o., malting five furnacl.5 in com- 
mission. This is the first time that five furnaces have bern 
producing at one time at  the wo~ks .  Moreover, three shifts 
a day arc being rvorked. At the Darnslrp and Ii~onibwell 
works of the company, about Om workpeople are hcing found 
employment, and if the present rate of new husine5s continue., 
the nunlher ~vill probably he increa~ed to 700 h ~ ~ l o r e  the eiirl 
o i  thr \,ear. 
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Inventions in the Chemical Industry 
Patent Specifications and Applications 

THE following information is prepared from the Official Patents Journal. Printed copies of Specifications accepted may be obtained 
from the Patent Office, 25 Southampton Buildings London, W.C.2 a t  Is. each. The numbers given under " Applications for 

Patents " are for reference in  all cdrreapondence up i o  the acceptance of the  Con~plete Specification. 

Complete Specifications Open to Public Inspection 
('AIIMIIIMISIN~; STEEL WOOL, and tI1e resulting product, process. 

C. H. Miller and W. 8 .  Leeson. Mny 6, 1933. 8918134. 
.SULPHURIC ACID, pllrificatio11.-I<. I .  dl1 Pont  de Kemours and 

Co. May 2, 1933. 11111/34. 
SON-KNOCKING DENzINEs, production.--International Hydro-. 

gentbtion Patents Co., Ltd. May 5, 1933. 12281/34. 
)tYDIlocARBoN OILS. treatment.-Standard Oil Co.. Indiana. Mav 

' A C I D  ~ { s s r ~ s ' a n d  acid tars, treatment.-H. W. Kunze. May 4, 
1933. 13027134. 

('ONDBNSATION I'RODI'CTS of carbeniunl c o ~ ~ ~ p o u n d s ,  manufact~~re .  
I .  G. Bnrbcnindustrie. May 2, 1!133. 13%8/34. 

GLsoxYLrc ACID, manulacture.-I. G. Farbenindustrie. May 
4. 1933. 13249134. 

OII(:+NIC I . I P H I ' R  COMI'OI ~ D S ,  m u n ~ d a c t ~ ~ r ~  -1;. 1. (Il l  Pont 
<Ir S I~ I I~~>I I I .  U I L I I  Lo. Yay 2, IIJ23. 13:11.5 34 

'I 'III, .~P\):I) % I I Y I : I ~ & L  011. I ~ I I O I > ~ ~ : T S ,  p r o d ~ ~ t ~ i o ~ ~ . - K r r n s i t ~ ,  I.11I. 
May 2, I%%:<. 1331i/34. 

( : U P L I F B I ~ I I S  DYESTI'FFS, manuCacturr.-I, G .  Far l~eni~~dust r ic .  
l l a v  3. 1930. 13401134. 

COLWDLE STARCH, kanufact11ring.-iluintjer Willcclls Meihuizen 
rind Co. Saamlooze Vennootschap. Mar  5, 1933. 13422134. 

TREATING STAI~CHES with oxidisirlg agents, method.-Dr. m. 
Seck. Mag 4, 11133. 13591134. 

ACYL OC~AHYDIIOPOLI.ICT.E HII I~MONES.   neth hod fnr the production. 
Schering-Kal~lbaunl A,-G. May 5, 1933. 13188/34. 

CIIUDE EXTRACTS of the germinal gland l~orn~ones  and isolat- 
ing the latter tl~erefrom, method oI purifying.-Schering-Kal~l- 
haum A.-G. May 5, 1933. 13789/34. 

specifications' Accepted with Dates of Application 
TREATING ACID SOLUTIONS, mel11ods.-W. W. Triggs (Chemical 

Construction Corpora t io~~,  T. C. Oliver and S. F .  Spangler). J a n .  
28. 1903. 418.894. 

i ' o l . ~ ~ l ! s ~ i ' n ~ i r ~ r c  MASSES capable of being m o u l d e d . 4 .  Y. 
Jol~naon ( I .  G. Farl,t ,nind~~st~.ic).  March 20, 1933. 418,667. 

P H O T U ~ ; N A I ~ H I ~  EMI:IISIONS, sensiti~ation.-I. G. Parbenindns- 
trie. April 26, 1932. 418,745. 

SULI~HUR DYESTI'FFS. man~~fnct~~re . -E.  I. d o  Pont  de Nemours 
n ~ ~ d  Co. Max, 4. 1932. 418.748 

111~s OX THE ~ I B R E ,  prod~;ction.-~. I .  du Pont  de Nemours and 
Co. April 30, 3932. 418,827. 

IImtinrnLoItIc ACID ant1 apparatus therefor, manufacture.- 
Chemical nnd Metallurgical Corporation, Ltd.,  and S. B. Casson 
Mav 3, 1953. 418,992. 
SO DYESTUFFS. manufacture.-E. I. d u  Pont de Nemours and 

Co. May 4, 1932. 418,997. 
CONCRIiTeATeD NITRIC ACID, production.-Lonza Elektrizitits- 

wrrkc und Chemische Fahriken A.-G. J u n e  4, 1932. 418,916. 
Yns .n~or icrac  sli.narsss, production.-I. G. Farhenindustrie. 

July 26, 1932. 418,926. 
Asslsrlao AaKXTS in tile textilr nnd leather industries, manu- 

facture nnd application of useful prodnets.-A. G .  Bloxam (Soc. 
of Chemical Industry in Basle). April 27, 1933. 419,010. 

VISYI. ESTERS, processes nf making.-CarBide and Carbon 
Chemicals Corporation. Jan .  25, 1933. 418,943. 

SOLUBLE rHosrHATE FERTIT.ISER, process of producing.-Hayer- 
ische Sticlcstoff-werke A.-G. Jan .  11. 1933. 418,788. 

PURE CHRoMlrrM COMPOIINDS, process for making.-Dr. \Tr. Hen?. 
Jan .  31, 1933. 418,714. 

Raoovsnv OF PURE METALLIC MAGNESIUM from crude magnesium 
or n~njinesiferous materials, mrthoil of and means for.-Oester- 
reichisch Amerikaniscbe Mngn~si t  A,-G. May 30, 1933. 418,789. 

I'nrnrAxu ~ ~ T E R P E N E - A ~ ~ ~ H ~ ~ . ~ .  man~~fact~~re.-Soc. of Chcmical 
Indast.ry in  naslc. March 3. 1933. 418.723. 

D Y n r ~ o  ACRTYL-rEl,I.lrLosE and mirrd mntrrials containing acetyl- 
cellulose.--J. R. Geigy A.-G. Julv 21, 1933. 419.048. 

CnRonrrPenous ~YESTIJFPS. ~nan~ifae t~i r~ . -Soc .  nf Chemical In- 
dnstr? in  Rasle. Jan .  25, 1933. 418,622, 

HvnnocnT.onrc ACID. lnettln~l nf rn~~tinuously manufacturing.- 
American Cyanamid Co. J n n r  8, 1933. 418,335. 

P o ~ ~ M s R I i r v o  MoNonlERll' Al.ncnYD~ SuaARs (aldoses), process. 
IIolahv~lrolysc A,-G. Feh. 16, 1933. 118.481. 

~ ~ ~ i l o - c H ~ o ~ 1 u n r  fro? from rnrhon, p~otl11rtion.-KorsIt ITydro- 
Elclctrisk Kvnelstofnlttirsdskal,. April 26. 1933. 418,560. 

PrloToc.R\Pnlc SEXS1TlSINo nYRS, lnnllllfartllr?.-1. G. Farben- 
inrl!~.;t.ri~.. Jnn. 19. 1922 41R.581. 

S1~1l~TlXTlVE Mrl nVR~TlIFFS, manlltnctllre'.-Delltsrhe ITvdrier- 
werkr .\.-C;. .Tnn. 29. 1932. 418.360. 

Applications for Patents 
(November 1 to '7 inclusive). 

MIXED ESTERS, production.-H. A. Auden and H. P. Staudinger. 
321111P 

SYNTHETIC 1tesI~s.-Bakelite, Ltd. (United States, Nov. 7, '33.) 
31546. 

ANHYDRIDES OF F A ~ Y  ACIDS, manufacture.-C. F. Boehringer 
I I I I ~  Soehne Ges, (Germany, Nov. 16, '33.) 31891. 

TITANIUM PIGMENTS, production.-British Titan Products Co., 
Ltd. (United States, Nov. 9, '33.) 32060. 

DYESTUFFS, mannfacture.-A. Carpmael (I.  G. Farhenindus- 
trio 9152? . . . - . - - - - -. 

N-HIDROXYALXYLAMINONITRO-AND-AMINO~ENE ~nannfacture. 
A. C a r ~ ~ m a e l  (I.  G. Farbenindustrie). 31524. 

SUBS~ANOES DISPLAYING HORMONE-L~KE ACTION, manufacture.-A. 
Carpmael (I.  G. Farbenindustrie). 31796, 31796, 31797. 

VITAMIXE PREPARATION, manufacture.-A. Carpmael (1. G .  Far- 
I>eninrlt~st,riel. 81N9. . . ~ .~ -, - - 

ACFTLC ~WHFDIIII IP ,  ~ ~ l n n l l l a ~ l u r ~ . - C ' o ~ , ~ t ~ r l i l l m  t,ur Elektro- 
c-llt,~tt~rcllr In<lttsrr~c ties. (Gernmny, \m,. 28, '33. .(IG09. 

\ I ~ H Y I .  !IFIII\CIIYI.+TC, ~nnnufncture-.I \Y. 1' i'rawford. 
31570. 

GKsATURATED ORGAXIC! COMPOUNDS, 1nanufacture.-J. W. C. 
Crawford and Imperial Chemical Industries, Ltd. 32055. 

CRYSTALLINE ANHYDROUS SODIUM METASILICATE, production. 4. 
Crosfield and Sons, Ltd. (United States, Nov. 25, '33.) 31780. 

11ENZENs HEXACHLORIDE, production.-A. L. Curtis. 32051. 
FORMALDEHYDE CONCENTRATES, manllfactl1re.-Deutsche Gold- 

und Silber-Scheideanstalt vorm. Hoessler. (Germany, Nov. l7< 
'33.) 31769. , - 

I\IIIS~~TIIIFLUOIIO~H~TI~YL~ART~.~~~~ LPAOXIl' ACIDS, ~ I ~ ~ I I ~ R C ~ I I ~ C . -  

\V. \ \ .  Grvvcs I. G .  l:arbenindi~s~rie). 31497. 
.4eo nTY.3TUI~FS. ~ l l n n u f ~ ~ t u r e  -\\'. \\'. t iro\.rs 11. G. F a r h ~ n  

industrie). 31616. 
2-AMINOANTHRAQUINONE-SULPHO?ilC ACIDS, m&nllfa~tllre.-W. W. 

Cimves 11. G. B'nrbenindustriel. 31884. > ~ 

~ ~ \ M ~ N ~ I - ~ - ~ ~ ~ O \ ~ ~ J ~ ~ ~ T H R I Q U ~ Y ~ ~ Y Y  SI~I.PIIOIIC rclns, mnnufac- 
111rr.-\\'. \\'. C;rt,vra (I. G. l ~ ' a r l ~ c n ~ ~ ~ , l ~ ~ c t r ~ r , .  :IIP66. 

.\P.IISO\I.K\I. SUI .VIIO~IC A C I I ! ~ ,  I I I ~ ~ I I ~ ~ ~ I I I ~ P . - \ \ ' ,  \\ , Groves 
11. G. Farbenindustrie). 31867. 

IJObPSUCL~AR ClrCLIC 'ALCOHOLS, manufact,ure.-FT'. TV. Groves 
(Soc. of Chemical Industry in  Hasle). 31739. 

ELECI.RODEPOSITION OF M ~ ~ ~ b ~ . - H a r s h n x v  Chemical Co. (United 
States, March 14.) 31654. 

ELECTHODEPOSITION OF M E T A L S . - H & ~ S ~ ~ W  Cl~emical Co. (United 
States, &fay 4.) 31655. 

POLSMEILISING MONOMERIC ALDEHYDE S1lCARS.-Ho~zbydr01yse 
A,-G. iGermanv. Kov. 7. '33.Y 32064. 

iOcrmanr, Nov. 3. '33.) 
SYMME'TR~CAL iI-(ARYL-AMINO)-HYDROXYBENZENES, malll~factnre. 

I. G. Farbenindustrie. (Germanv. Nov. 7. '33.) 32002. 
M ~ H Y L  ~ ~ ~ ~ ~ c ~ ~ ~ ~ ~ ~ , ' r n a n u f a ~ t u r e ~ - I ~ ~ e r i & l  Cl~emical Indns- 

tries, Ltd., D. R. Woods and G. E.  Wainwright. 31570. 
SoLms, ETC., FROM LIQUIDS. centrifugal separation.-Imperial 

Chemical Industries, Ltd. 31778. 
ANTHRAQUINONE VAT DYESTUFFS, man11fact~1re.-Imperial Chemi- 

cal Industries, Ltd., F .  Irving and C. Shaw. 32057. 
WASHING DISTILLATES.-R. G. Israel and H. P .  Stephenson. 

32046 
OLEFINE DI-CIILO~IDES, production.-R. G. Isrnel and H. P .  

Stephenson. 32047. 
CHLORHYDRINS, prodnction.-R. G .  lsrael and 1%. P .  Stephen- 

son. 32048. 
UNSATURATED GASEOUS PRODUCTS. production.-R. G. Israel and 

H. P .  Stephenson. 32049. 
GASES, etc., recovery.-R. G .  Israel and H. P .  Stephenson. 

20n.,n 
SEPARATION of mixture of cis und trans hensene hranchloride.- 

1t. (7 Israel and H. P. Stephenson. 32052. 
l1ENZENE JELZY, making.-Kernsin, Ltd. (Genna11)-. Sov. 2. 

'33.) 31573. 
ELECTRIC ARC \ V E ~ . D I N G . - ~ ~ U ~ ~ X  Welding Procesnes, Ltd. 31777. 
O~cAnrc  DEoDoalsED SOLTEXTS, production.-F. S. Pickett. 

31846, 31847. 
1'oI.~11:IIISiTION PRODI'CTS, manufacture.-H. Sti~lldinger. (Ger- 

many, Sov. 1, '$3.) 31392. 
C n r a I ~ c  HEAVY DISTILLATES.-H. P .  Stephenson. 32045. 
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Weekly Prices of British Chemical Products 
Review of Current Market Conditions 

Price Changes 
General Chemicals.-FO~M.I~,DEHYDR (London), £2.') Ills. pl'r llois dc Rosr*), 'is., rx Shui oil, 4s. lid. ; I.ISAI.\-L .\CETATE (rk 

lull; LRAIJ SITIIATF:, 227 10s.; LEAD, white, fR(i 10s. per toll. Jlois do RCISC) 8s. 3d., c,x Slllli uil 5.. ;id.; MUSK, an~brett,,. 

Coal Tar Products.-Cn~oso~~, B.S.I. apecificntian, 4:rl. 10 4ld. 
'""' kptullc 18s" xylol 5s. (Id' 

glLl,; I,rl;mrNe, 90jl-1U, 6s. (id, to 8s, Essential Oils.-l.~vl<~ulili. .\lonl Iilat~c, :161411~/,: 24s. ]lor lb.: 
I*\I,eA Ill,sr, (is. (id.; PEI'I3EIO1lhT, .Japanese, .IS. 3d.;  I1ETIT 

Pharmaceutical and Fine Chemicals.-MGNTHOL, A.U.R. rccryst. ~ ; I IAIS,  . is,:  s ~ ~ N I ~ A ~ . ! ~ o ~ I I I ,  : \ l l s l r~~I in~~,  B.1'. and Frenel$ 
1i.1'., 1%. I:(!. 11,~r Ill.; HEI.IOTIiOPINE, 7%. Yd.; LlSlLOL (ex c~t lex ,  !1!2;!15';!,. 15s. :Id. 

All other prices remain unchanged. 

1'HI:l:li llas brcn nu cllnllge ill (he 1)riccs 01 robber c l~r~~l ica la ,  rvood ~rtilills very s ~ r n d y  nmd ally ill l l~ol~lnl~t n~o~( ' l l l~~11l  ill f a v ~ l l l ~  of bllge1.6 
dihtillilll~il ~>~.o~lucis ,  inle~.uwiliat~ti a l ~ d  dy(~s, and ~nnrkct eondi- is rcgnrd<~rl as unlilicly. Ilen\py ~ ~ l ~ e s ~ i c s l s  arc b c i ~ ~ g  tnkcn up in 
liol~s I~arr.  rel~in~ned stcady on tho wl~olc. Urlless otl~rrwisc Isirly salislactor). qnal~titien ngitinrl r o ~ ~ ~ ~ a i l ~ ~ ~ ~ ~ n t s ,  an11 a n i o d r m t ~ ~  
slated, tllt. j iv~~+~t.t~I pric,,s given I ~ e l o r  corer fair quanlities 11t.l \\cigllt, 01 I~osiac~sa ia goillg t11ro11gI1 1111 Illis 111al.krL for ~'arly dt.- 

and naked at sellers' \\,arks. lirurr. xit11 a h~lrinlili~ac 111' fc,ranrd c o ~ ~ l r a c t s  n v o r t n l  t l ~ i s  a t v k .  

Lo.vuo~.-'l'l~r pnsition of cl~rn~icnls still remains vet.? l i r a ~  a l ~ d  
t.l~e gun4 g ~ n c r n l  ilrn~nnd ia ~n~aiatninrd. There ir litlle cl~angr' 
to report in tile ~nnl.Ikot pricrs for cual tar producls. 

MaNcaEsrEn.-Price lnovclnellts on the cl~emical mnrhct here 
during Ihe paat wcck llave heen extremely limited nnd the few 
c l ~ a i l ~ c s  that Ili t~e occurred l ~ ~ r e  heen confilled to fractiollal move. 
~ ~ ~ o n t s  ill onr (lireclion or llle otller. The genernl undertone re- 

011 t'11,. !vl~ole, ilw ~ I ~ I ~ > ~ O I ~ < ~ I I ~ < , I I I ,  i t ,  t ~ ~ ( l v  sernls i o  I I I IYV 11~ri1 CI>II- 
soliditled ; ~ l l l > o ~ q I ~  lurtllrr progrc~as is slow. 111 llle I,!-prod~~cts 
~n~arhcl  loc:ill!~ condiliolts ilrr 11111 loo si~Iisfn(.lory a t  1111, I U O I ~ P I I ~ ,  
n!ltl oul!. in #,no or I~rcn scsrlion.; is the dcn~nn,l rvasunnbly active: 
in n 11111llIr<.r nl instance* 1111. pt.i<v tc~~clcney is <.shy, inorc cspocinll! 
ill  lllc ligllt ~rro<lurls. 

Sa)Tr.Am.-Tltrr~. llas IICI*II :I sliglbl, tl?rrvi~rr~ ill busi~~es* in 111~. 
Scoltisli Ilcr\.y clic~llical ainrl~ct. 

General Chemicals 
ACETOAE.-LONDON. $65 t o  $68 per ton; SCOTLAND : $66 t o  868 

ex \vliarF. sccordino to nuantit,v .- ~~ --, . - ~ ~ - -  - . ..-~-.~.,. 
ACID, ACETI~.-'Y~CII. D80y &38 5s. to $40 5s.; pure SO%, 

£39 5s.; tech., 40%, 'kin 6s. to £21 15s.; tech., 60%, 
$28 10s. to $30 10s. LONDON : Tech., €lo'+'. 638 5s. t o  
140 5s: pure 60iy $39 5s. to $41 5s.; tech., 48%, £20 5s. to 
222 5s.); tech., 6&', £29 5s. t o  £31 5s. SCOTLAND : Glacial 
98/1007, £48 to h2; pure 8 0 y  c 9  5s.; tech. 80Y 238 58. 
d / d  h$gers' premises Great ~II i tam.  MAN CHEST^ : 80%, 
conimercial, £39; tech. glacial, $52. 

ACID, BORIC.-Commereial granulated, $25 10s. per ton; crystal, 
126 10s.; powdered, £27 10s: extra finely powdered £'B 10s. 
packed in I-cwt. bags, carrlaie paid home to buyers: premises 
within the United Kingdom in  I-ton lots. 

Acrn, C H R O M I C . - ~ ~ ~ ~ .  per Ib., less 2&%, d i d  U.K. 
Amn, CITRIC.-lOl,d. per Ib. less 67;. &fAscHEsTEn: IOtd. 
ACID, C R E S Y L ~ C . - ~ ~ / ~ ~ ~ / , ,  Is. Ed. to Is. 9d. per gal.; 98/100%, 

%. to 2s. 2d. 
ACID, FO1tMIC.-LONDON : £40 to £45 per toll. 
ACID M ~ ~ ~ ~ o c x ~ o n ~ c . - S p o t  4s t o  6s. carboy d / d  accordin to 

&tY, strength and loialitg. SCOTLAND : Arsenical quaFity, 
4s.; denrsenicated, 5s. ex works, full wagon loads. 

ACID, LAC?IC.-LANCA~HIRE: Dark tech., 5 0 q  by vol., $24 10s. 
per ton; 500/ by weight, $28 10s.; 80% b: weight, $ 4 8  pale 
tech., 500 b; vol., 628; 50% by weight, $33; 80% by wkight, 
853: ediile,  505!, hv vol., £41. One-ton lots ex works, 
barrels free. '- - 

ACID, IGITRIC.--~O~ Tw. spot, $18 to $25 per ton makers' works, 
SCOTL.~ND : 80". $23 ex station full truck loads. 

imported material; Cornish nominal, £22 10s. f.0.r mines. 
SCOTLAXD : \ \ l l~te pondered, f!3 ex wharf. MINCEESTER : 
White powdered Cornish, $22, ex store. 

ARSESIC S u ~ r t ~ ~ o ~ . - Y e l l u w ,  Is. 5d. to Is. 7d. per Ib. 
BARIUM CII~.OIIID~.-£~~ per ton. SCOTLAND : £10 108. 
~ARYTE~.-$6 10s. to £8 per ton. 
BIsuLPHIre OF LIME.-£6 10s. per ton f.0.r. London. 
BLEACHINO POWDER.-Spot, 35/37$, E i  19s. per ton d / d  station 

in casks, special terms for contract. SCOTLAND : 8 8  in 516 
cwt. casks for contracts over l934/1935. 

BORAX, COMME~CIAL.-Grnnulated, f 14 10s. per ton; eryetal, 
$15 10s.; powdered, $16; finely powdered, 817. packed in 
I-cwt. bags, earriajie paid home to buyer's pre&ises within 
the United Kingdom in I-ton lots. 

CADMIUM SIJLPHIDG.-28. 5d. to 2s. 9d. 
CAWIU~I CHLO~IIIR.-Solid 70156'X spot, $5 5s. per ton d / d  .- . 

station In drums. 
C ~ n n o ~  BI~uI.PHI~E.-GYO to £32 per ton, drums extra. 
CARnon lA~c~.,?$d. t o  5d. per Ib. I .ON~ON : 44d. to 5d. 
CnnnoN ' IETI~A~H~.~RIUE. -SC~TLAND : £41 to £43 per ton. drums . ' 

extra. 
C R R O ~ I U M  OXIDE.--IO$~. per Ib., according to quantity-';; -' 

U.K.; green Is. 2d. per Ib. 
~ ~ * ~ l o n r ~ ~ a s . - ~ ; y s t n ~ s ,  34d. per ~ b . ;  liquor. $19 10s. per ton d /d .  
COPPERAS (GREEN).-SCOTLAND : 2 3  15s. per ton, f.0.r. or e x  works. 
Cnena oa TAIITIR.-LON~ON: 24 2s. 6d. per ewt. SCOTLAND : 

£4 2s. less 24 per cent. 
D I X I T R O T O L U E N E . ~ ~ / G ~ '  C., 9d. per lb. 
~ll~l~ENTl.~llANIUINE -28 3d w r  lh - - . . ,  . 

Arrn OXALIC -LONDON . $47 17s Gd to $57 10s. ner ton. accord- Posxl $I.nPHI.I)R -1.OUnoV : f 2 2  101. 111.1. 1011. SCOTI.!SII : 4 0 T .  €22 - - . -. ~ . - .  . ~ . -  , ~ 

ing to packages and position. SCOTLAND:' 98/l00%, £48 - --to .&8-iiitoiL 
to £50 ex store. MANCHESTER: £48 10s. t o  £53 ex store. lO~1~E.-llcsilmhlinie~l B.P., 6s. 3d. to 8s. 4d. per Ib. 

Arm. S~LPHURI~.-S~O'L'LAND : 144' quality, £3 1%. 6d.: 16f1°, LAIP~LACK.-.245 to $48 per ton. 
87;  dearsenicated 00s per ton extra. LEAD ACETATE-Losoox: White, $34 10s. per ton;  brown, £1 per 

ACID, l'an~rtali,.-1s. ;~er  ib. less 5 X ,  carriage pnid for lots of 5 ton less. SCOTLAND : White ervstals, £38 t o  £35; hrown, £1 
e\r.t. a11l1 up~vardn. MANCITI~STER : Is. OZd. n r r  ton I,,sa. i \ l r s r ~ e s ~ r m :  \\'l~ilr. CAI: hro\\.n. £32. 

~rnM.-~coTLiNn : Lump potash, $8 10s. p e r  ton e x  store. ~,nnli, N I T R . ~ T E . ~ ~ ~  Ins. I I F ~  toll. 
ALUMINA SULPHATE.-LONDON : 6 7  10s. to $8 per ton. SCOTLAND : ' LEAD, RED.-SCOTLAND : £24 to £26 per ton less 25% ; d / d  buyer's 

$7 t o  $8 e x  store. works. 
AMNONIA. A ~ H ~ o ~ ~ l u s . - S n o t .  10d. Der Ib. d i d  in cvlinders. I.Ern. Wlrm?.-Scon.aso : 239 per ton, carriage paid. LONDOS : 

S C O ~ A N D  : 10d. to Is.  io&aineri extra and Aturnable. 
AMMONIA, LIQ~~D.-SCOTLAND: 80°, 24d. t o  3d. per Ib., d / d .  
AMMONIUM BICHROMATE.-8d. per Ih. d / d  U.K. 
AMMONIUM CARBONATE. SCOTLAND: Lump 830 per ton; 

powdered, $33, in 5-cwt. casks d / d  buyersi premises U.K. 
AMMONIUM CHLORIDE.-$37 t o  £45 per ton, carriage paid. LON- 

DON . Fine white crystals, £18 to £19. (See also Salammonisc.) 
AnMONroM CHLORIDE (MURIATE).-SCOTLAND : British dog tooth 

crystals. $32 to 135  per ton carriage paid according to quan- 
tity. (See also Salammoniac.) 

ANTIMONY OXIDE.-SCO~AND : Spot, $26 per ton, c.i.f. U.K. 
ports. 

AXT~MONY SaeH1ne.-Golden 6td. to Is. l id .  per Ib.; crimson, 
1s. M. t o  Is. 5d. per Ib., sccording t o  quality. 

ARSENIC.-LONDON : $16 108, per ton c.i.f. main U.K. ports for 

$36 10%. 
I,ITHoI'oNI;.-~~~', £17 to £17 10s. per ton. 
M A ~ N ~ . S I T E . - S C ~ ~ A N D  : Ground calcised, £9 per ton, ex store. 
Me.rnYLArEn SPIRIT.--461 O.P. Indnstrial, la. 6d. to 2s. Id .  per 

gal. Pyridinised industrial. Is. Xd. to 2s. 3d. Mineralised, 
2s. 7d. to 3s. Id. 64 O.P. Id. extra in all cases. Prices 
arcording to qoantities. SCOnbaD : Industrial 64 O.P., 
Is. 9d. t o  2s. 4d. 

NICKEL AMMONIUM SULPHATE.-~~!~ per ton d /d .  
KICKRI, ST~I.PAATE.-£~Y per ton d i d .  
P A E N O I . . ~ ~ ~  to S?d. per Ib. without engagement. 
P O T ~ S H ,  CA;I&IC.-1.0sn0~ : £42 1 ) ~ r  ton. MYCHESTRR : £37 10s. 
P o r A s s r u ~  R1CHRO~t~~e.-CryStals and Granular 5d. per Ih. net 

d,'d U.K. Discount according to quantiti .  Ground 51d. 
LONDON : jd. per Ib. with llsnal discnnnts for contracts. SCOT- 
LAND : 5d. d / d  U.K. or c.i.f. Irish Ports. MANCHESTER : 5d. 
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P(,TASSIUM CHLORA~E.-LONDOE : $37 to $40 per ton. SCOTLAND : 
0'J2;100%, po\vdcr, £37. BlAXCHESTEll: £37 10s. 

P o ~ ~ s s r t i m  CHRO~~ATE.-~~~.  per Ib. d i d  U.K. 
Po~dss~unr  IODID~;..-U.P., 5s. 2d. per Ib. 
POTASSIU~I Piraxze.-ScoTL~xu : Refined granulated, E29 per ton 

c.1.f. U.K. ports. Spot, 230 per ton ex store. 
!?OTASSIUM I'EliMAN0ANKrE.-LONDON : Bid. per lb. SCOTLAND : 

I3.P. crjstnls, 9d. B~ANCHESTER: B.P., 10d. 
l'oTAusIun I'I~~SSIATE.-LONDON : 84d. to 8sd. per lb. SCOTLAND : 

Yellow spot, 81d. ex store. D~ANCHESTER : Yellow, 84d. 
S a ~ , ~ ~ m o ~ r s c . - P i r s t  lump spot, &41 17s. 6d. per ton d /d  in - - 

barrels. 
SODA As~.--56Y spot 8 5  15s. per ton f.0.r in bags. 
SODA, ~nus r1c .~~o l1d '76 /77 '  spot, $13 17s.'6d. per ton d /d  sta- 

tion. SCO~.LAND: l'owderad 98199%, El7 10s. 1n drums, 
818 5s. In casks Solid 76/77', £14 10s. in drums; 70/73%, 
$14 12s. 6d., cirriage p a ~ d  buyer's station, minimum 4:tOn 
lots; contracts 10s. per ton less. MANCHESIER : 613 5s. to 
814 contracts. 

S O D  CRYSTALS.-Spot, £5 to £5 5s. per ton d j d  station Or ex 
depot in 2-cwt.bags. 

SODIUM ACETATE.-$22 Per ton. LONDON : £23. 
SODIUM ~ I C A I ~ R O N A T E . - ~ ~ ~ ~ ~ ~  Spot $10 108. per ton d/d station 

in bags. SCOTLAND. Refined rlcrystallised 110 15s. ex quay 
or station. MANCHESTER : £10 10s. 

Son~unr ~ ~ c H ~ ~ O M A T ~ . - C ~ V S ~ ~ ~ ~  cake and powder 4d. per Ib. net 
d / d  U.K. discount acEording to quantity. Anhydrous, 5d. per 
Ib. LONDON : 4d. per Ib. net for spot lots and 4d. per lb. 
wit11 discounls for conlract ouantitics. SCOTLAND : 4d. de- 
livered buyer's premises with' concession for contracts. 

So~ lunr  ~ ~ I S C L L ~ I I I W  P o w D ~ ~ . - 6 0 / 6 2 ~ ,  818 10s. per ton d /d  
1-cwt. iron drums for home trade. 

SODIuar CARBONATE (SODA CRYSTALS).%COTLAND : £5 to $5 5s. 
per ton ex quay or station. Powdered or pea quality 7s. 6d. 
per ton extra. Light Soda Ash 27 ex quay, mm. 4-ton lots 
with reductions for contracts. 

SODIUM CHLOR~\TE.-£X! per ton. 
SODIUX CHROMATE.-~~. per Ib. d/d U.K. 
SODIUM HY~osuL~111~~.-Sconrh.o : Large crystals English 

manufacture, £9 5s. per ton ex stations, min. Cton lots. Pea 
crystals, £14 10s. ex station, 4-ton lots. MANCHESTER : Commer- 
cial £10 53.. pllotograpl~i~:, $15. 

SODIUB~'META S ~ ~ I C A T E . - E I ~  per ton, d /d  U.K. in cwt. bags. 
SoDIunr 1on1ur.-D.P., Gs. per Ib. 
Sonrur  ZrrRITe.-Lo~non. Spot, £18 to $20 per ton d j d  station 

in drums. 
SODIUM PEKEORATE.-LONDON : 10d. per Ib. 
SODIUM PHOSPHATE.-E~~ per ton. 
SODIUM PRIISSIATE.-LONDON : 5d. to 5jd. per Ib. SCOTLAND : 

5s. to 5:rl. o r  store. MaNcHEsTEn : :ld. to 5?d. 
SULPHUR.-£9 15s. to £10 per ton. SCOTLAND : £8 to £9. 
SODIUM S I L I C A ~ E . - ~ ~ ~ ~  Tw. Spot £8 per ton. SCOTLAND : 28  10s. 
SODIUM SULPHITB (OLAUBER SALTS).-£4 2s. Gd. per ton d/d 

SCOTLAND : Englisl~ n~aterial $3 15s. 
SODIUM Sur.rrr.\rn [SALT CAKE).-Unground spot, $3 15s. per ton 

d /d  station in bulk. SCOTLAND : Ground quality, $3 5s. per -- ton d/d. MANCIIESTER . £3 5s. 
%DIUM .Su~~n~on-So l id  GO/@*y:, Spot £10 15s. per ton d /d  in 

d rums  crystals 30/32:!,, $8 per ton d / d  in casks. SCOT- 
LAND : 'FO= honle consumption, Solid 60162%, El0 5s: broken 
G0/62%, E l l  58.; crg?tals, 30/'32(&, &8 2s. 6d:, d/d' buyer's 
rvorks on contract, mln. 4-ton lots. Spot solld 5s. per ton 
extra. Crystals 2s. Gd. per ton extra. MAECHESTER: Con. 
centrated solid,'G0/62%, E l l ;  commercial, £8 2s. 6d. 

S~DIIIBC SUI.PHITE.-P~~ crystals spnt $13 10s. per ton d / d  sta. 
tion in kegs. Commercial spot, 29'10s. d /d  station in bags. 

SULI'IIITE OF COI'I*F:PI.-MANCHESTER : $14 5s. per ton f.o.b. 
SCLPHUR CHLORIDE.-Sd, tn 'id. per Ib., according to quality. 
Sucprru~ Pnl;crr.-Ti.P. $5.5 to EGO per ton according to quantity. 

Commercial, 250 to $65. 
Vennr~~~o~ . -Pa le  or deep 3s. l ld .  to 4s. Id. per Ib. 
ZINC CHLORIDE.-SCOTGIN;). British material, 98%, £18 10s. per 

ton f.0.b. U.K. ports. 
Z I N ~  SULPHATE.-LONDON : £la per ton. SCOTLAND : El0 108. 
ZINC SULPHIDE.-lld. to 18. per Ib. 

Coal Tar Products 

ArID, Canoor.rc.-Crystals, 8;,d. to 8:d. per Ib.; crnde, 60's, 
to 24. 3:d. por gal. MANCHESTER: Crystals, 7:d. per 111.; 
vr~ulc~. 1s. 11d. per gal. ScnTI,.hsn: 60's. 2s. Grl. to 2s. id .  

Arrn. C R P , S Y L I C . - ~ ~ ~ I ~ ~ ~ L .  Is. Ed. to 2s. 3d. per gal.; pale 98%. 
I s .  Gd. to 1s. "id. ;'-iccordino to specification. LONDON-: 
!Is/lnOg, Is. 4rl.; dark, 9F;/97%, Is. SCOTLAND: Pale, 
99/100:(,, Is. 3d. to Is. 4d.; dark, 97/99%, Is. to Is. Id.; high 
boiling acid. 2s. 6d. to 3s. ' 

B~nzoL.-At works, crude, 9rl t n  9LA ner gal.: standard motor. 
1s. 31d. to la. 4d.: 90%, 

-. is.X,'to is: ha. I 18. 7gd. ti 
Is. 64d. SCOTLAND. Motor, Is. a d .  1s: 8d. LONDON : 'Mot'ir. 

CREOSOTE.-R.S.I. specification standard 4d. to 4fd. per gal. 
f.0.r. Home. 3:d. d /d .  LONDON : fld: f.0.r. North; 4d. Lon- 
don. MANCHESTER : Rid. to 41d. SCOTLAND : Specification 

oils, 4d.; washed oil, 4td. to 4$d.; light, 4:d.; heavy, Qd.  
to 44d. 

NAPHTHA.-Solvent, 90/160%, 1s. 6d. to 1s. id. per gal.; 95/160%, 
1s. 7d.; 99%, Ild. to 1s. Id. LONDON: Solvent, 1s. 3$d. to 
1s. 4d.; I~eavg, lld. to Is. Ofd. f.0.r. S c o n r ~ n  : 90/160% 
Is. 3d. lo 1s. 34d.; 90/1900/ l ld .  to 1s. 2d. 

NAet~rar~~,ua.-Pur~lied crysta%, El0 per ton in hags. LON- 
DON : Flre lighter quality, £3 to £3 10s . 14/76 quality, £4 
to $4 10s.; 76/70 quality, £5 10s. to C G . " S C O ~ A N D :  40s. to 
50s.: whizzed. ins to 75s. 

I'ITCII.~LONDOA :'50s.'ner ton f.0.b. East. (:oafit, nort - - . .~ 
PYEIDINE.-90/140, 7s. io 8s. 6d. per gal.; 90/180: 28:-3d. 
Tor.uo~,.-900/ Is. 10d. to Is. l ld .  per gal.; pure, 2s. 2d. to 2s. 3d. 
XYLOL.-~om%ercial. 1s. l ld .  to 2s. per gal.; pure, 2s. Id. to2s. 2d. 

Intermediates and Dyes 
ACID, Bmzorc, 1914 B.P. (ex Toluol).-1s. 9gd. per Ib. 
ACID, GAMMA.-Spot, 41. per Ib 100y d /d  buyer's works. 
ACID, H.-Spot, 2s. 41d. per I(. 100% d /d  buyer's works. 
ACID NAPHTHIOHIC.-1s. 8d. per Ib. 
AcIn, NEVILLE AND WINTHER.-Spot, 3s. per Ib. 100%. 
ACID, SULPHANIL:C.-Spot, Bd. per Ib 100y d j d  buyer's works. 
ANILINE OIL.-Spot Ed. per Ib., drums e r t r i ,  d / d  buyer's works. 
ANILINE SALTS.-S&L, 8d. per Ib. d / d  buyer's works, casks free. 
BENZALDE1LYDE.-Spot, IS. 8d. per lb., packages extra. 
UENZIDINB BASE.-Spot, 2s. 5d. per Ib., 100% d/d buyer's works. 
BI;NZIDINE HCL.-2s. 5d. per Ib. 
11 CRESOL 34-5" C.-2s. per lb. in ton lots. 
n ~ - C n e s o ~  98/100f/,.-2s. 3d. per Ib. in ton lots. 
DILHLORANILIYE.-IS. l l id .  to 2s. 3d. per Ib. 
DI~~ETHYLANILINE.-~~O~,  18. 6d. per lb., package extra. 
D1NlTRoBENzENE.-8d. per Ib. 
DINImOTOLuENE.-48/5~o C. 9d. per Ib: 86/68' C., Olfd. 
D~NITII~~HLORBEN~ENE, ~oL1D'.-$72 per t k .  
D:E'HENYLAM~NE.-S~O~, 2s. per Ib. d i d  buyer's works. 
~-XAPHTHOL.-S~O~ 2s. 4d per lb.' d /d  buyer's works. 
 NAPHTHOL.-spot: 878 i5s. per 'ton in paper bags. 
a-NAPHTHYLAM1Xr.-Spt, llad. per Ib., d j d  buyer's works. 
~ - N ~ ~ ~ r H ~ l , z n r l ~ ~ . - S p o t ,  2s. Od. per Ib., d /d  buyer's works. 
O-~ ' ITRANIL~NE.-~~~.  l l d ,  per lb. 
m-NITRANILINE.-Spot, 2s. 7d. per Ib. d /d  buyer's works. 
p-NITRANILINE.-Spot, 1s. 8d. per Ib., h / d  buyer's works. 
~ ~ T R o B E N ~ E N E . - ~ ~ o ~ ,  4fd. to 5d. per Ib.; 5-cwt. lots, drums extra. 
~ITRONAPHTHXLENE.-9d. per Ib.; P.G., 18. Otd. per Ib. 
SOnIUM N~PHTHIONATE.-S~O~, 1s. 9d. per Ib. 
o-T0LUIDINE.-94d. to l ld .  per Ib. 
~ - T o L u I D ~ N E . - ~ ~ .  Ild. per Ib. 

Nitrogen Fertilisers 
Sul.l~HATli OP A~~MoNII.-S~V.,  £6 19s.; Dec., f7 0s. 6d.; Jan.. 

1!l3i, £ i  2s.; Feb., £7 3s. 6d.; Mar./June, $7 5s.; for neutral 
oualitv Basis 20.60Y. nitrogen delivered in 6-ton lots to farmer's 
17eare;t station. "' ' 

C~-~~. \nt lo~.-Sov. ,  £6 18s. 9d.; Dec., £7; Jan., 1935, £7 1s. 3d.; 
lg'eb., £i 2s. 6d. ; Mar., £7 3s. 9d.; Al~r./June, $7 5s. ; de- 
livered iu I-ton lots to farmer's nearest station. 

NITRATE OF Sou.<.-£7 12s. lid. per ton for delivery to June, 1935, 
in G-ton lots, carriage paid to farmer's nearest station for 
luatrrial hasis 15.50/ or ICY nitrogen. 

SITRO-CHII,K.-S~ 51. $1. ton tou~une, 1935, in 6-ton lots carriage 
unid to farmer's nearest station for niaterial basis 15.5V 
nilrogen. 

('nNlI1;KTl:ATED COIPLETE FERTI~ISERS.-£10 58. to £10 178. 6d. 
per to11 arcording to percentage of constitaents, for deliver? 
up to Jiine, 1935, in 6-ton Iota carriage paid to farmer's - - 

nearest station. 
SITROGEN PHOSPHATE FERTILISERS.-el0 5s. LO £13 15s. per ton. 

for deliverr un to June. 1935, in 6-to11 lots carrinee anid tn . . u .  

farmer's nrarist station. 

Latest Oil Prices 
I.ONDON, Kor. 14.-LINSEED OIL was fir111. Spot, £!9 5s. (small 

qua~itities 30s. extra); Dec., £17 15s.; .Jan.-Aprd, £18; Yay- 
Aug., £18 7s. 6d., naked. Sora Brax OIL was steady. Oriental 
(hullr). Nor.-Dee. shipment, £14 per ton. RAPE OIL was 
rl~nrer. Crudc extracted, £27 10s.; tpcl~nical refined, $2!l. 
naked, ex nl~arf .  COTTON 011, was firmer. Egyptian crude. 
£16 Ins.; refined common ediblt., £20; cleodnrised, £21 IOs., 
naked, e s  mill (small lots 30s. pstm). 1'URPENTINE n s s  steady. 
American, spot, 44s. Rd. per clvt. 

TIUZC.-LINS~ED OIL, spot,, qnoterl £18 10s. per ton; NOT.-Dee.. 
and Jan.-April, £18; Nap-Aug., £18 5s., naked. COTTON 011.. 
Emvptian, crurle, spot, £17 10s.; edible, refined, spot, £19; 
tAlnica1, spot, £19; deodorised, £21, naked. PALM KEIINEL 
OIL, crnde, f.m.q., spot, £13 Ills., naked. GROUNDNUT OIL. 
extra~ted, spot, £23; deoclorised, £27. R.APE OIL, extracted, 
npnt, 226 10s.; refined, £28. SOYA OIL, extracted, spot, £16; 
d~odnrised, £19 per ton. COD OIL (industrial), 25s. per cwt. 
Cns.ron OIL, pi~armacentical, 36s. Gd.; first, 31s. 6d.; seconrl, 
28s. 6d. per cat,. TURPENTINE, American, spot, 46s. per cwt. 
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From Week to Week 
.\ UEPOSIT OP nlATOMlTE AT KENTYEIIE, in the Lake District, 

is likely to provide employment for a number of men. 
TO INDICATE THE OCCASIOS OF HEK MAILRIAGE to the Duke of 

Kent, Princess Marina has agreed to sponsor a colour for the British 
Colour Council and 118s expressed a wish that it  should be called 
"Marina Green." The colour is similar to a pale jade with a 
turquoise tone. 

MR. CLEMENT PLETOHEE llas been elected president of the Lan- 
cashire and Clieshire Coal Association for the ensuing year. Mr. 
Yletclrer is a director and a member of the hoard of management 
of Yanchester Collieries, Ltd., and is mining agent for that com- 
pany's Atherton group of collieries. He is a member of the Lan- 
caslrire and Cheshire Safety in Mines Hesearch Committee and of 
the Miners' Welfare Local Schemes Joint Committee. 

DEVELOPMENTS WITH KECAKD TO THE PRODI'CTION OP I'ETKOL 
from coal at the Billingham-on-Tees works of the Imperial Chemical 
lndostries were disclosed at a meeting of the Tees Conservancy 
Commission, held in Middleshrough on November 5. I t  was re. 
ported that a new jetty had been constructed for the direct loading 
of the petrol and service-pipes from the factory to Ihe jetty were 
in the process of being fixed. 

AT A nrEETlNa of tlie board of the lnstitnte 111 I'lly~ics, held 
on November 13, the following were elected to membership: 
Yellows: N. Ahmad, A. L. Green, H.  H. Macey, A. V. R. Telang, 
and T. C. Williams: associates: H .  Falkner. A. W. Foster, ,T. 
Iball, A. W. Ikin, L .  H. McDermott. D. H.  Smitli and W. J. 
Sulston; students: A. C. Challands, T. F. Harle and H. J. A. 
Turner; ordinary member: K. A. Smith. 

,THE (:ONTKOI, AND LICENCE of every disLri1111tnr (IT retailer 01 
any ~nannfactured commodity was urged by Mr. H.  L.  Kenward, 

. saies director of the 1)unlop Rubber Co., Ltd., in a paper on price 
regulation which he read to the Institute of the Motor Trade at 
the Holborn Restallrant, London, on Toesday. I n  each major 
industry, he said, a register of licenced retailers or distributors was 
an essential to the protection of prices. Competition was good, 
or so we were told, but unrestricted retailing did not create demand, 
it  merely diverted into muddy ruts the water which should run 
in clear streams. Organisations existed for the protection of retail 
prices, hnt all their activities conld only be partially successfi~l 
while the nu~nher of retailers was entirely unrelated to the public 
need. "While Government control of indnstry is generally an un- 
pofil~lar vision," said Mr. Kenward, "there can m~rely be no objec- 
tion to permissive legislat~on which sl~all strengthen and recognlse 
the anthorised trade associations existing for protection of prices. 
Uurinr the war the discovered and more obvious profiteers were 
suhje$ to heavy fines; during periods of recovery the price cutter 
should he liable to the penalties awarded his more romantio 
brother the burolar. Were there a defined register of traders. 
prepared not by i n y  Association but hy a eroilp of representative 
manufact~~rers, distributors and retailers, there n#onld need to he 
onlg one pimishment for price cutting. that of removal from the 
i~gis ter  and the withdrawal of the trading licence." 

Tnli I~STITUTE OP LAIIOLIK ~IASAOEMEVT is celehrali~~" ils 2Ist 
bnthday. I t  was started at York In 1013 under the chzrmanship 
of Mr. B. Seebohm Howntree. A birthday dinner was held a t  tlie 
Hyde Parlt Hotel, London, on Novemher 16. 

MR. T.  C. GVTHKIE, chartered nccountnnt, of 3lancliestrr. 
wau appointed receiver of E. Brooksbank and Co. Ltd. on Novenr- 
lber 6, under powers contained in debenture daked ~ b v e m b e r  28. 
1023. 

TO HELP MANI'FACTIIIIEIIY A N I )  TRAnERIi lo find suitablr sit?> 
for their factories, and to advise on the removal of their under. 
takings into other areas, the railway companies have established 
industrial inforn~ation bureaux in 1,ondon at Paddington, Waterloo. 
lus ton  and King's Cross. 

THE BOARD OP TRADE nETURAS for the lnolltll ended October 
31 sliow that exports of clren~icals, drugs, dyes and colonrs, were 
valued a t  £l,i98,00i, as coalpared with £l,GG1,670 for October. 
1933, an increase of 6136,337. Iniports were mlued a t  £1,056,309, 
: ~ s  compared with S957,893; re-rsports were £51,912, 

Two IruxDRED I'.ils:.EY IVonKaKS arr  assured steady employ- 
ment by the announcemenl that the Associated Flreelay Conipanies. 
Ltd.. h n d o n .  will take over the old-established fireclav company, 
llobert Ilr<ru.n and Son, Ltd., Irergoslie, Paisley, a~hich' was estah- 
lished in 1840. 

MII. Ellxesr H I ~ S I I Y  ~ S A ~ I T I ~ I ,  rllirf 1 ~ ~ ~ ~ l n I 1 1 1 r ~ i r t  11f I I I ~ *  1'nitt.ri 
Steel Companies, has died at his home at Rotlierha~n. He was a 
holder of the Ressemer medal in recognition of distinn~~ished re- 
search and discovery in steel-making. He ~orcessflilly~intrn~lI1ceel 
the basil optn-hear111 method of steel ~ i ~ a n u f s r l ~ ~ r e  to tlie Clevr- 
land district while wit11 I)orn~an. 1,nn:. and Co.. nsiug for the 
purpose the local ironstone and the Saniter process of dcsulphnrl- 
sation. Mr. Saniter had been a tnemller of the Iron and Steel 
Institute for over forty years and a memher of the Cotmril s1nr.e 
1991. He was horn at Midclleshrough in 1863. 

MR. L. UKWICK, chairmnli of Uraick. Orr and I 'art~~r~.s,  Ltd.. 
gave an address on "The Function of Administration, with specinl 
reference to the worli of Henri 1:agol" a1 a meelill" of the I n ~ t i t u l r  
of Industrial Administration at Southern ~ o u s e ;  Cannon Street. 
nn Tuesday. Mr. Urwicli said that Fayol, who died in I925 and 
wlro was himself mannnina director of a great and s11rcessf111 com- 
hine in the l~eavy indest;es for over thirty years, did more than 
any other man in this century to malce clearer the principles on whicl) 
business government shonld be based. Fayol pointed out that all 
bnsieess activities could he divided into ~ i x  basic groups of opera. 
lions-techniral, mmmercial, financial, secnrity, accounting ant1 
administrative. These operdions m n ~ t  be distinguished kom 
governing the Irusiness-the co-ordination of t,l~ese six operation- 
end the ultimate control of staff. Administration was divisible into 
forecasting, planning. organisation, ro-nrdination, rommand am1 
control. The bigger the husiness or the higher the position in the 
business the greater the proportion of ndministrative capanit? nn#l 
the sn~allpr tine proportion of terhniral rapacity reqnired. - 

International Nickel Co. of Canada 
Statement for Third Quarter, 1934 

TEE interim statement of the International Nickel Co. of Canada, 
Ltd. for the third quarter 1934, shows earnings equivalent to 24 
ceutd per share on the cokrnon stock after allowing for preferred 
dividends. This compares with a rate of 31 cents per share in the 
previons quarter, and of 224 cents. per share in the third quarter 
of 1033. Earnings for the first three quarters of 1934 total 86 
cents per share, as against a total of 283 cents per share for the 
same period a year ago. 

I n  an accompanying letter to stockholders, Mr. Robert 0. Stanley, 
president of the company, points out that the ores which the com. 
pany mines and treats are of the copper-nickel type. "In ext,ract- 
in. niclcel and making it  an important servant of indnstry," lie 
w&es "approximately two pounds of copper are recovered for 
every 'pound of niclcel. This means that copper is now being 
mined at the rate of more than 200,000,WO pounds per year an the 
direct result of providing the nickel now required in diversified 
industrial niarketa thronghont the world. To refine its copper to 
the high degree of purity demanded by modern indnstry your com. 
pang participated in the organisation of the Ontario Refining Com- 
pany, Ltd., for the ronstrnrt,ion, as a custom refinery. of a modern 
electrolgtic plant at Copper Cliff, Ontario. The International 
Nickel Co. of Canada now owns 90 per cent. of tlie capital storlz 
of the Ontario Refining Co.. and that refinery is now engaged 
exclnsivelv in the prodtiction of "Orc" brand electrolvtic copper 
from International Tickel Co.'s l~lister copper." 

Motor Fuel Proprietary, Ltd. 
New Process an Established Success 

PKEBIDING at the n~eeting of Mr~tor F I I ~ I  Proprirtnry. Ltd.,  held 
in London on \\'ednesday, Mr. F. C. Marten, the clinir~na~i, said 
that they were meeting under condilions that not only 
]rlacad the company in a position to erect a eo~iimercial 
plant, hut also fully justified looking forwnrd to pwat pros 
perily. The plant had been completrtl mrly this sun~sier.  >inn!- 
tons of coal had been treated with rcslllts far rxceedinp erpec1:t- 
tions, and the hoard I I R ~  felt justified in approachi~ig n financi;~l 
group ~vitlr a view to raising the capital to ro~nnirrcinlise the 
process. That g r o ~ ~ p  rpquested the hoard tn ohtain an inclrpen- 
dent report, and \\.iLhout rlalrorating vqry tnnrl~ on it. lie rould 
say he believed the yield of 21.3 gallons of light oils, as oiven 
to he far greater than that of an). of the k~iou.a processes. yvhil: 
tile chemicals pl.nduced had w r y  groat, ~iotentinlities. 

The direclors. in cst,i~nating the profits tn he derived fro111 a 
plant treating 600 tons of con1 per day to be over S2.5O.flfl0 per 
nununn, felt thev might have erred on the side of under-rnlontini~. 
The future wn<more enconraging thnn at. any prt-vinus time and 
~>oidd he faced with full co~~firlmce. The rapitnl was to be in. 
crensed to £300,000 hy the rrcatinn of Rflfl.000 new 5s. shares. or 
nhirh 300,000 wrrr to be orerrd to thn s l ~ n r ~ l ~ n l d ? r s  nt 159. 

Mr. IT. P. Stcplrenson said tlir company had n proved prncess. 
~rhich should p r o d ~ ~ c c  snhstm~tial profits on the hasiq of semi-rokr 
and potml nlonr. with. ill nrlditinn, very vast potriitinl possilrili- 
tips in va lnahl~  rhrniirnl p r n ~ l ~ ~ c l r .  T l ~ r  procrss wac 111iiq11e ill  
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llrat IIU ~oechanical difficulties were encountered in its operation, 
a11d the plant sl~ould have a normal co~nmercial life definitely not 
llllrler ten years before renewals were necessary. The semi-coke 
i~rorluced \;as witl~out equal, and the motor spirit was equal t o  
that at present offered to Lhe public, giving, in common with all 
cuul-produced spirit, a greater mileage per gallon. With a perfect 
~ I I I ~ - c u k e  rind a m i ~ ~ i ~ n u m  j.ield of 27 gallons of light oil per ton 
of conl, the co~nmercial future of the company was assured on tha t  
basis II~OIIC,, \vhile the cllemical products were being increasingly 
used ill t l~u  artificial silk, rohber, paint and varnish, lacquer and 
fa t  nnd oil intlustries. Their company had been the first to realise 
llie cnornmus possibilities of the production of fine chemicals 
front coal, and patents were being taken out in every country in 
the rrorl~l. 

'Tile rtlllol.l. .and ncrounts were u n a n i ~ ~ ~ o u s l y  adopted, and the 
p r f l [ ~ ~ s + ~ I  inrvrilsr of rapital was approved. 

Forthcoming Events 
LONDON. 

NoV. 19, 26 unl Dec. 3.-Royal Soriety of Arts. "Modern Spec- 
Inlsl.op?." Herbert Dingle. 8 p.111. John Street, Adelphi, 
L o ~ ~ d o n .  

NOV. 20.-Royal Tnslilution. "The Solid State." Sir William 
131'11.~. 3.15 p.m. 21 Albemarle Street, London. 

NOV. 21.-Society nf Chemical Jndnstry (Plastics Group). Joint 
meeling \ ~ i t h  the Tnstit~ite of the Plastics Indostrv. "TJrea- 
l'lastirs." I(. 11. Chance. 7.30 p.m. 21 Tothill Rtreel, 
Londnn. 

Nov. 22.-lnstifnte nf 1;11el. Discussion on "The Training of 
Bo~ler House Employees,'' opened by John Bruce. 6.30 p.m. 
1111sh House, Aldwyr.11, London. . 

NOV. 23.-Chemical Engineering Group. "The Chemical Engin- 
errins Aspect of tmw Temperatere Carbonisation." Colonel 
W. A. Hristow. 8 p.m. Bnrlington Honse. Piccadill?. London. 

Nov. 23.-Royal Institution. "Heavy Water in Chemistry." Pro- 
fesqor >I. Polsnyi. 9 p.m. 21 Alhemarle Street, London. 

NOV. 24.-Rritish Association nf Chemists. Annual general meet- 
in: and dinner. TValdorf Hotel. Aldw~rh.  London. 

BIRMIRBHAP. 
Nov. 19.-1-nirersity of Rirmingham Chemical Society. "Organic 

0ot11p011nds of rl ' l~alli~~m." R. C. Menzies. 5 p.m. Chemirnl 
I~ecture Theatre. Rdghaston, Birmingham. 

Nov. 20.-Midland >retallnrgical Societies. "Fatigue in Metals." 
H. J. Gongh. 7 p.m. James Watt Memorial Institnte, Rir- 
mingham. 

NOV. 22.-Institote of llrewing (hlidland Connties Section). "The 
R ~ ~ ~ ~ , l ~ e m i a t  in the Cider T"actorv." Vernon L. 5. Charley. 
XThitr Horne Hotel. Rirmineham. 

DERBY. 
NOV. 22.-Hociet? (11 Cl~e~nical Tndustry (Nottingham Section). 

"nevrlop~nmts in Oxide Catal.ysin." Dr. 8. B. Maxted. 7.30 
p.nj. Drrlly. 

EDINBURGH. 
-0.-Society of Chemical Indnstry. Institute of Chemistry, 

all1 Chemical Socieby (Edinbnrgh). "Some Notes on Poisons." 
a. H. Campbell 7.30 p.m. North British Station Hntel, 
Princer Street. I':rlinb~~rgh. 

BLASBOW. 
Nov. 23.-Institl~te of ( ' l~rmistry and Society of Chemical Industry 

(Gln~gorv Sections). Symposiom on Micro-chemistry with 
rlemonstmtion, hy n r .  I). T. Crihaon and Dr. R. Roger. 7.30 
1, n ~ .  I'nivrrsit?. Glaupom. 

LEEDS. 
Nor. 21.-Society (11 Glass 'Feclinology. 2 p.m. Univerdt?, 

IIPPII*. 
LIVERPOOL. 

Nov. 23.- I r ~ s t i t ~ ~ t p  of Chemiatr- and Society of Chemical Industry 
l l ~ ~ r r r p o o l  Sections). "T'hoto-rlertricitp and the Chemical 
lnrl~~strp." ,T. A. TVnlters. R p.m. University, Liverpool. 

MANCHESTER. 
Nov. 21.-Institote of Pnel IN. Western Section). Joint, meeting 

wit11 the Manchester nistrict, Asaociatinn of Gas Engineers. 
i p.m. Engineers Cln11. Albert Square, Manchester. 

J o v .  2l.-Inct1tnte of Vitreons Ensmellers (Northern Section). 
"0o.tin~ for Vitreonn Enamellin.r." W.  H. Whiltle. 7.30 
n.11). O l ~ r ~ n ' a  Hotel. Piccadillv, Mancherter. . . 

HOTTINBHAM. 
J o v ,  23.-Soriety of D?ers slid Colo~lrists (Midlands Section). 

Jn t r~t  meeting ~vith the Foremen'nyern' Gnild. "The Dyeing 
of Viccoae Rayon." J .  M. Preston. Nottingham. 

SWANSEA. 
Iiov. 83.-Tnstitote of Chemistry (Swansea Section). Annual 

meeting. 7 p.m. Thoma$' Cafe, High Street. Swanaea. 

Company News 
W. and H. M. Bou1ding.-Payment of 3 per cent., leas tax, is 

announced on the ordinary shares, payable January 1. 
Pullers' Earth Union.-The payment of 2 per cent.. less tax, is 

announced on the ordinary shares payable on November 19. 
MoUSanto Chemical (U.S.A.).-The net profit for the September 

quarter amounted to $566,105, against $704,918 in preceding period 
and $680,757 in  1933 quarter. 

Alpha Cement, Ltd.-At an extraordinary general meeting held 
on November 10, resolutions were passed increasing the capital of 
the company to 2900,000. by the creation of 200,000 54 per oent. 
cumulat~ve preference ahares of $1 each. 

Lewis Berger and Sons, Ltd.-The directors announce a final 
ordinary divrdend of 6 per cent., less tax, making 10 per oent. for 
the year to July 31 last. This compares with I f  per cent. for 
1932-1933, and is the highest distribution since 1930. 

British Feeding-Peals and Milk Products.-An extraordinary 
meeting of sl~aroholders is lo be held on November 30 to consider 'a 
resolut~on to redriue the capital of the company from 6307,362 10s. 
to 2276 524 18s. The reduction is to be erected by cancelling 
paid-up Lapital to the extent of 6s. per share on each of the 102,792 
issued ord~nary and by reducing the nominal amount of each issued 
ordmary from 10s. to 4s. 

United Drug, 1nc.-The report for the quarter to September 30 
shows a loss of $46,875 after depreciation, interest and taxes, but 
before profit from sale of securities, including $538,912 profit from 
saIe of securities, the net profit was $492,031, equivalent to 35 cents 
a share (par $5) on 1,400,560 shares of capital stock. For the nine 
n~onths to September 30, the net profit was $1,094,001, including 
profit from sale of securities and after charges and taxes, equal 
to 78 cents a share. 

Tate and Lyle.-A final dividend of 164 per cent., less tax, is 
announced for the vear to September 30, 1934, making a total 
of 294 per cent. for' the year against 17 per cent. for last year. 
~ e n e r a l  reserve receives £15d,000, against £50,000, and taxntion 
equalisation reserve receives £150,000, and 650,000 is written off 
plant and machinery, in comparison with 2250,000 written off a 
year ago under the scheme of reconstruction of refineries. I n  addi- 
tion, £4,000 is written off leasehold property account and fa1,000 
OR cottage property account. The carrg-forward is slightly lower 
at 643 341 against 248,913. The preliminary statements indicate 
an incieaae in total profits of approximately P210,M)O over last 
gear's figure of 91,039,334. 

New Companies Registered 
&tra metals and Residues Ltd Sentinel House Southampton 

ltow London ~ . ~ . l . - ~ e ~ i s ; e r e d  'kovember 10. ~ o m i n s l  capital 
69,Oi)0. ~ e r i l l a n t s  and dealers in and brokers of oopper, t in, zinc. 
lead, niclcel, aluminium, antimony and other metallurgical and 
chemical products and merchants and brokers on the London Metal 
Exchanges and elsewhere. 

Charles Tennant and Co. (I.P.S.), Ltd.-Registered in Dublin on 
November 9. Nominal capital 650,000. Chemists, druggists, dry- 
salters, producers, manufacturers, warehousemen, exporters, ini- 
porters, dealers in pharmaceutical, medicinal, industrial and other 
chemical preparations, etc. Directors: Joseph V. Russell, 58 
Ualoiel Dr~ve,  Pollol~shields, Glasgow, Moore F. Parkhill, Francis 
-1. Tennant. 

Extruded Plastics, Ltd., Abbey House, Baker Street, London, 
N.W.l.-Registered as a pnvate" company on November 9. 
Nominal capital 65,000. Manufact~lrers of and dealers in mouldings 
or moolded articles produced partly or wholly from any kind of 
synthetic resin, n~anufactnrers of and/or dealers in  organic andlnr 
inorganic chemical substances and products, etc. A subscriber: 
Norman H.  Bucltley, Ideal House, 1 Argyle Street, W.1. 

Vaughan Mason and Co., Ltd.-Registered November 10. 
Nominal capital 65,000. Shipping, pharmace~~tical. analytical, 
mam~facturing and consulting chemists, chemistr' and druggists' 
sundriesmen. etc. Directors : Fredk. W .  Vanghan (chairman), 
Sooth Dene Rouse, Low Fell, Co., Durham; Robert Mason. 

Chemioal Trade Inquiries 
alasgow Corporation Bas (Chemical Works) Department is ill- 

viting tenders for the supply and delivery of best quality hmrl- 
picked causticising lime at the Provan Chemical Works, Glasgow. 
the total estimated quantity required being ahout 1.000 tons. Terms 
must Include carriage to the siding at the works. Delivery will he 
reqliired in approximate equal monthly quantities during the 
period January 1 to Pecember 31, 193.5. Tenders are to be lodged 
wit,h the Town Clerk by November 22. 
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OLEUM (aU strengths) 

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

SPENCER CHAPMAN & MESSEL Ltd. 
With whichis amalgamated WILLIAM PEARCE & SONS, Ltd. 

WALSINGHAM HOUSE, SEETHING LANE, E.C.3. 
Tskphons: Royal zr66. Works: SILVERTOWN E.16. 

Tslegrarm " Aydmchloric Pen, London.'' 
- -  . - 

DRYING- APPARATUS 
AND DRYING PLANT 

FOR ALL PURPOSES 

Complete Chemical Plants 
PROCESS - ERECTION - OPERATION 

works : L. A. MITCHELL LTD. Phone: 
CARWSLE CHEMICAL ENGINEERS BLA. 7106-7 

37 P r t r r  Street. Manchesfer 

Mani~laetnr~~rs of 

SULPHATE OF ALUMINA 
FOR PAPERMAKERS 

l y l 5 %  IRON FREE. 17118% IRON FREE finely Ground 
14115% ORDINARY, In Slabs or Cri~shcd. 

SODA ALUM for  t h e  MANUFACTURE of SATIN WHITE 

VIADUCT ALUM C O .  LTD. 
THE MARSHES, WIDNES. 

Tel.-Widos 339 Tcl. Add-"Viaduct, Alum, Widnc~." 
Codes-Bentleg's & A.B.C. 15th Edition). 

BRITISH ASSOCIATION OF 
CHEMISTS 

Unemployment  Insurance. over ~zo,oao paid out. 

Legal Aid. Income Tax Advice. Appointments  Bureau 

Wdla fov padcnlarrr to I- 

C. B. WOODT,EY, " EMPIRE HOUSE," 
C.R.A., F.l.S.A. 175, PICCADILLY, 

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

'Phmu I Rsqmrt 661 l 

FOR SALE 
(2d. per wanl: minimum IS words; 3 or mare Ins?rtions, lhrl. per word pel 
lorortloo. Ylrpenee extra is chnrned when replies are addressed to ho, 

Kllmbors.) 

HARCOAL, ANIMAL and VEGETABLE, horticultural C burning, filtering, disinfecting, medicinal, insulating 
also lumps ground and granulated; established 1830; con 
tractors to H.M. Government.-THoS. HILL-JONES, L m .  
' I  Invicta " Mills, Bow Common Lane, London, E.  Tele- 
grams : " Hill-Jones, Bochurch, London." Telephone : 
3633 East. 

T I L T E R  PRESS,.Dehne, 17 C.I. Plates 24 in. x 24 in. and - Frames, with Pump 2 t  in. plunger, nearly new condition. 
. F. DAVIS, LTD., Hatch:im Road, Old Kent Road, S.E.1;. 
ierv Cross 1147. 

r YDRAULIC PRESSES AND PUMPS. Large stock in 3 London. Price quoted for adapting and erecting.- 
'HOMPSON AN0 SON, Maria Street, Millu.all. 

WANTED 
!<I. per word: tttisimu~m IS wonlr: 3 or more insertions. Ild. per word per 
Isertlos. Slxpeoce crtrs is cl!:~rged wllell replies tare nddres-eel to boy 

N!~mhen.) - 
1 RINDING of every description of chemical and other 
J materials for the trade with improved mills.-Taos. 
11~1.-JONES, LTD., " Invicta" Mills, Bow Common Lane. 
.ondon E. 'Telegrams : " Hill-Jones, Bochurch, London." 
'elephone : 3633 East. 

F D W A R D  RUSHTON, SON AND KENYON (Established 
1855). 
Auctioneers' Valuers and Fire Loss Assessors 01 

CHEMICAL WORKS, PLANT AND MACHINERY. 
York House, 12  York Street, Manchester. 

relephone: 2517 and 2518 Central, Manchester. 
relegrams : "Russonken, Manchester." 

And Bardon Chambers, 13 Infirmary Street, Leeds I .  

relephone : 26154. 

PATENTS & TRADE MARKS 
%d. PCP W O P ~ .  minimum I8 norrls. S or more insertiona. lid. per word per 
nsertion. siipenee extra is cl,:+;ged when reinlies are n~ldressrd to boy 

h'unlhcw.) 
- 

K INGS PATENT AGENCY, LTD. (B. T. King, Regis- 
tered Patent Agent, G.B., U.S., and Can.), 146a Queen 

Jictoria Street, London, E.C.4. " Advice Handhook," and 
3011s. free; 49 years' ref. 'Phone: City 6161. - 

P 4 T E N T S  obtained, trade marks and designs registered, 
a t  home and abroad.-GEE AND Co. (Patent and Trade 

Mark advisers to THE CHEMICAL AGE), 51-52 Chancery Lane, 
[.ondon. W.C.2. Telephone: Holborn 1525. Established 
"5. 

EGINALD W. BARKER & CO. (Estab. 1886.) Patent 
R a n d  Trade Mark Agents, 56 Ludgate Hill, London, E.C.4. 
Rooklets sent gratis. Phone: City 5140. 

WORKING NOTICES 
(el. per ward; rninimllm 18 worn.; 3 or more insertions l!d. per word per 
Ill.rrtlnn. Strpenre extra ir e k ; t r ~ e d  wile" rci~i~cr  are' n~lciresrwl t n  h0.r 

S#~lnl>rrc.) 

Ill< I'roplietoi 01 Iiritish I':,tmt Vo. 104.4;~. (Inlvd T 6, Ir) lr ,  )ri:ltinji to ~mprovemr l l t~  ill.31alcliiilF 
for Poli~hiiiji and ('lmn.inp," iq 11r+iroue of cntrrinp- into 
arrangements 1," 11-;I? of n licelire or  ollirrl~izr on re:lso~inl)lr 
rlm5 for the pnrl,occ of vuploitiii# the nlmvr patent :ilirl 
~nsurinp- its practir:~l uorkinp in Great Britain. Tnqnil-irq to 
R. S i n ~ e r ,  Step-er Hrril~linq, Chirap-o, Tllinois. 
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