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Notes and Comments 
The Profession of Chemistry giving place to team work in which a group of men lays 

HERE is in the current issue of the ,, Chemical down the methods of attack and to each is apportioned 
TPractitioner,.l the organ of the British Association a slice of the problem. The great chemists do not 

of Chemists, one sentence in   articular that armears to Stand Out to-day as they did yesteryear. 
1 r -  - ~- 

us to cut at the root of much kuddled thinking and to 
be worthy of examination not only in the light of its 
relative degree of truth, but also of its implications. It 
runs thus: " In this age it has become clear that 
politics do not exist apart from, and are indeed only a 
reflection of, economic necessity." The sentence par- 
ticularly interests those who recollect as younger 
chemists the feelings akin to horror with which they 
observed the formation of the B.A.C., with all its 
suggestion of the application of trade union methods to 
the learned professions. Even the fact that medical 
men, by the public loosely and generally styled 
" Doctors," have adopted an equally trade union type 
of organisation, did not really reconcile them to the 
startling theory that professional men were subject to 
the same laws of industrial relationship with their 
employers as are the workmen. So far as economic 
considerations are concerned, the conclusion has been 
reached that the relation existing between the 
professional man and his employer LO-day is exactly 
the same as that existing between employers and 
employed in every walk of life. Employers are even 
more likely to " exploit " the individualist black- 
coated worker than they are to gain a meart advantage 
over the workmen; the fact that most of them do not 
do so has no bearing on the argument, which is exactly 
similar to that existing in the theatrical profession and 
which seems on the point of a happy settlement. 

The bulk of employers may be thoroughly honest in 
their dealing, but there exist the bogus managers, as 
well as the dishonest employers, and some organisation 
is the only sound way of dealing with both. The fact 
ii,  of course, that economic necessity has become greater 
during the past zo years. Before the war the qualified 
chemist was sufficient of a rarity to be able to look after 
himself. When a good man went, it might not be 
possible to replace him. To-day there are few that can- 
not be replaced. We could mention the names of half 
a dozen men holding chemical posts for which they are 
paid over d1,ooo a year, who could be replaced to- 
morrow without any great disturbance in the efficiency 
of their department. That is no reflection upon them; 
it arises solely from the higher standard of education, 
from the greater number of the scientifically educated, 
and from the wider experience of the chemists of to-day. 
It also arises from the greater mechanisation even of 
res~arch. The individualistic research of yesterday is 

Permanent Consultants 
HOSE who for one reason or another find them- 

Tse lves  cast out of a post in which they were earning 
high salaries know by painful experience that employers 
look askance at them. The larger employer will be 
training his own men to fill the higher posts when their 
turn comes and will not care about bringing in out- 
siders at a high salary; the smaller employer will not 
give the now unemployed high-salary man a chance to 
work at  a lower salary because of the fear that the new 
man will know so much that he will dominate the firm. 
The result of all this insecurity has been that the 
professional man nust protect himself by every reason- 
able means and ensure getting a square deal in order 
that he may neither find himself unemployed nor 
'' exploited " through fear of unemployment. The 
very circumstanee that the membership of the British 
Association of Chemists is 1,718, an increase of 112 
over last year's figure, is clear demonstration that the 
Association is doing work that the industrial chemists 
of this country find to be of value to them. Economic 
necessity has led chemists to lay aside 'professional 
pride and to adopt new methods of collective action. 

Below the surface of these facts, however, there still 
lies the question whether the present situation is sound. 
To our mind it is unhealthy, not only in the chemical 
profession but in all professions. Undoubtedly there 
must be institutions responsible for the maintenance of 
professional standards and able to speak with a united 
voice when occasion arises. But the adoption of some- 
thing resembling trade union methods should not be 
necessary. We do not necessarily blame the chemists; 
we may have to blame the employers. The chemist or 
physicist should hold a unique place in his employer's 
esteem and councils. He should be the constant 
adviser of his employer in every case of scientific doubt. 
The works chemist should occupy a place akin to that 
of a permanent consultant. His voice should be raised 
on every occasion in the interests of scientific truth. 
Too many employers regard the chemist as similar to 
other workers in his factory or office. 

Setting a Higher? Professional Standard 
T used to be said that it was impossible to go 

I through business without lying fluently daily in the 
interests of one's employer. That may or may not be 
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true to-day, but the chemist is too often treated as if 
it was. The chemist is not asked to find the truth, but 
to find that particular facet of the truth which will suit 
the case the employer wishes to make. When employers 
generally recognise that the scientific worker in their 
employ has to maintain a high standard of scientific 
accuracy, and yet within those limits he is working 
wholly .for the success of his employer's business a more 
healthy state of affairs will prevail. Many employers 
take this view-but there are others. Our point is that 
although the chemist just now is constrained to regard 
himself as being no different from other men, he should 
in point of fact occupy a special position. The exhorta- 
tion " you owe it to the profession," should be sufficient 
to ensure that the chemist has a higher standard of 
professional honesty and fair dealing than have other, 
non-professional, employees. To take a case in illustra- , 

tion; how often does it happen that an inventor comes 
to a firm with a new process. The patent usually does 
not tell the whole story, and the inventor must disclose 
more before the manufacturer can decide whether to 
take it up or not. It should be possible for the inventor 
and the firm's chemist to talk the whole process over 
and to try it out without the details being given to the 
firm if the chemist decides against the adoption of the 
process. 

That should be the standard of professional etiquette 
of the industrial chemist, and would be of immense 
value to the poor inventor, even though the firm would 
thereby lose an opportunity of obtaining free informa- 
tion which they might one day work up into a similar 
process without paying royalties. So long as the 
chemist considers himself as similar to any other 
worker, so long will the recognition of this professional 
attitude by the employers in general he delayed. To  
set a higher professional standard is the pressing task 
of the chemical profession; to educate the employers 
up to that standard is the most difficult part of the task. 
Trade union methods may ba necessary for a time, but 
we hope to live to see them abandoned in every pro- 
fession. Perhaps restriction of the number of entrants 
to those who can usefully he employed in the higher 
grades, who alone should be entitled to the designation 
of " Chemist," might be the ultimate way to 
salvation. 

Chemical Engineering Education 
HEN the American Institute of Chemical w .  Ene~neers held its recent winter convention at 

.7 

Pittsburgh its members were presented with copies of a 
booklet on " Chemical Enpineering Education: Ex- 
periences in Pittsburgh,'' reviewing the development of 
educational facilities in general and those offered at the 
Carnegie Institute of Technology and Pittsburgh 
University in particular. It is certainly a commentary 
on the inertia of educational institutions in the United 
States to note that during the past remarkable century 
of chemical manufacturing development no school in 
the States had, by the nineties, offered a course in 
chemical engineering except the Massachusetts Institute 
of Technology. Throughout the period of the develop- 
ment of America's heavy chemical industry, chemists 
were being trained, but not chemical engineers. The 
term was as yet not used. Most of these men were 
chemists, some were pharmacists, but all made them- 
selves engineers-chemical engineers--iwhen they took a 
process which was first worked out in the laboratory 

and developed the equipment and operating details 
necessary for large-scale operation. 

During the nineties and the first decade of the 
twentieth century many institutions began the arrange- 
ment of courses labelled industrial chemistry. These 
courses usually represented the efforts of chemists to 
train men for the chemical industries. In the United 
States the cleavage between the two professions, 
chemistry and chemical engineering, took place with the 
formation in 1907 of the American Institute of Chemical 
Engineers. A good course in chemical engineering is 
best built up on the premise that it should contain 
chemistry, mathematics, physics, mechanics, drawing, 
and certain engineering subjects, particularly from the 
mechanical and electrical fields as well as the unit 
operations of chemical manufacturing, a subject of 
recent development and belonging peculiarly to the 
chemical engineer. The course in chemical engineering 
at the Carnegie Institute of Technology has been offered 
since the opening of the school in 1905. It has improved 
with the years, and to-day, with a new chemical 
engineering laboratory, is in a better position than ever. 
The course is a broad one. A survey of two hundred 
and three graduates of this department showed the 
following distribution: 77 in chemical plant operation, 
43 in development and design, 26 in chemical sales, 
eight in research work, nine working as chief chemists 
in industrial laboratories, lo  working as analytical 
chemists, 12 engaged in teaching, one in editorial work 
on a technical paper, two practising patent attorneys 
in chemical cases, and I 5 in lines other than chemical. 

Safety in Welding 
T nearly all chemical works there is work to be A . . .  
done In repairing tanks and containers. A large 

proportion of this work is now done by the oxy- 
acetylene welding and cutting process. In this connec- 
tion it should be impressed upon the welder and other 
employees in the works that every tank and container, 
particularly those which have been out of service for 
some time, is a potential source of danger when weld- 
ing or cutting is to be done. Discarded drums are 
particularly dangerous, for drums have relatively small 
openings and this means that there has been little or no 
circulation of air inside the drum. Many such drums, 
moreover, have possibly been used for inflammable 
liquids now that organic solvents are a common feature 
of a modern chemical works. All these solvent liquids 
are volatile, in some cases they are inflammable, and in 
most cases the vapours which arise are heavier than air. 
I11 consequence, many discarded drums are partially 
filled with an inflammable vapour unless they have been 
specially cleaned; in other circumstances, they may 
contain the residue of a liquid which will produce an 
inflammable vapour as soon as the heat of the welding 
flame is felt. No such drum is safe for the welder until 
he has taken steps to remove any liquid or vapour which 
may, possibly be present. Live steam, when available, 
can be used to remove vapour and liquids which are 
easily volatile. A strong solution of caustic soda will 
remove most of the heavier oils. But even after this 
safety precaution the drum should be party filled with 
water-if possible-before starting to do anything 
which involves the use of a flame or which might cause 
a spark. The same remarks apply to tanks and other 
containers which have been in use for a known or an 
unknown purpose. 
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The British Industries Fair, 1935 
UYERS krom no fewer than seventy different countries 
are represented among the visitors now in London for 

Bthe British Industries Fair, which opened at Olympia 
and the White City on Monday and continues until March I. 

The Fair-the twenty-first of the seriesopened without 
ceremony, but with al l  the exhibitors ready to receive buyers. 
At the textile section a t  the White City the Duchess of York 
was one of the earliest visitors, but her tour of the stands, 
in accordance with the practice of the Royal Family, was 
informal. The Queen visited the Olympia section of the 
Fair  on Tuesday. Speeches associated w ~ t h  the start of the 
Fair were reserved for a lunrheon at the White City and 
the banquet given by the Government at the Mansion House 
on Monday evening. 

A Good Start at Olympia and 
the White City 

Mr. W. THOW M"NRO, who proposed the toast of " Success 
to the British Industries Fair," said that they heard a great 
deal ab0u.t new industries to-day, but they ought not to 
forget the old ones. One out of every 10 persons employed 
in this country was emploved in the textile industry, and 33 
per cent. of the total manufactured exports of the country 
were textiles. What the textile manufacturers wanted was 
tliat the doors of foreign market.s should he open to them so 
that they could get goods in and get their money out. Some 
doors had been opened in the past year to a certain extent, 

The First Day's Attendance but not quite so f;lly as they would like them to be. 

The first dav's attendance before the eeneral ~ u b l i c  were Breaking Down the Barriers 
admitted at 4.30 p.m. included 1,228 overyea buye;s and 6,454 M ~ .  WAI.TER RUNCI~TAN, who replied, said that \rhen the home buyers. Sweden Ix'as repre5ented by a Party of nearly F ~ i r  started they had in mind the intention or regaining lost 
70 business men who came to the Fair as a body, and there hime markets. Very rapidly, however, that became too were buyers from Australia, New Zealand, Holland, Belgium, small an ideal, and more and more attention was given to 
France, Spain, Persia and Hang Kong. Sir David foreign travellers who came to this country. Unfortunately, 
Murray Anderson, Governor of Newfoundland, with the Nea-  
foundland Trade Commissioner, D, K. Davies, visited 

markets abroad were not open to us with anything like the 
freedom me could wish; wherever we went we found the 

the Newfoilndland stand in the Empire section and congratu spread of economic nationalism interfering with a sound trade 
lated those responsible on the varied character of the display. policy and again and again we had seen promising openings 
They were informed that satisfactory inquiries for canned closed'with the banging of the door at the very moment when 
goods had been received from France and Egypt. Another ,,., had hoped to be allowed to sell freely. It had become 
visitor to the Empire section was the Polish Minister of Com- clear that, unless we had some means of bringillg pressure 
'''?; h a $ : h ~ ~ O ~ ~ n ~ ~ ~ f ~ : " ~ d ~ a ~ , "  : T ; ~ ~ ~ \ ~ ~ , " , " ~ ~ ~ ~ ~ ~ ~ ~  to bear, me were not likely to succeed in stabilising or lower- 

chocolate, The Fair, it lnay be noted, has aroused 
ing tariffs. H e  was afraid there were a great many Ministers 
on the Continent and in America who used to smile at us. 

siderable interest this year among industrialists in Cauada ~h~~ thought we would adhere to the principles on which our 
This is shown by the parlicipation of some 50 individual had been brought u p  and that they had no need 
Canadian manufacturers, are sh07ving to worrv about competition from us. Some of those Ministers 
things dolls, slippers, soap, val.ied forms of rubber ware, got a iude shock about the end of 1931. I t  was not in 

products, and plywood packinecases capable of resist- antagonism to foreign goods fhat we took up a new line of 
ing exceptional pressures. Australia for the first time is policy, but rather the beginning an idea of doing good 
exhibiting in this country kangaroo skins made UP into fur  to the whole ,,rorld by breakillg doan the harriers of inter- coats, ties and muffs. The Olympia section of the Fair, to national trade. 
a greater extent than in any previous Year, demonstrates what There were signs in many quarters that we had succeeded 
British manufacturers engaged in the lighter industries of in obstacles to foreign trade which had heen a 
the country have to offer to the home and foreign markets. curse not to this country but to the whole Europe 
The products of the newer industries attract particular for years. ~h~ Government had succeeded in makingm 
attention, but a wide range of trades is represented. trade arrreements now with la different countries and were 

Largest Fair in the World 
The British Industries Fair, organised by the Department 

of Overseas Trade, is now the largest natiol~al trade fair in 
th? world. The lighter manufactures of the United Kingdom 
and the products of the Dominions and Colonies are housed 
at Olympia, and textiles and furniture are shown at the 
White City. Only the actual manufacturer or producer of 
any article, or the sole agent for it, it allowed to exhibit 
it, and there is thus no duplication of exhibits. The first 
Fair was oraanised by the Roard of Trade in 1915 and was 
held at the Royal Agricultural Hall. Only five major in- 
dustrial groups were then represented, and the exhibits 
occupied an area of about 88,000 sq. ft. In 1920 the hard- 
ware and engineerin section at Birmingham was inaugurated 
and the combined extihits occupied 310,088 sq. ft. This year 
the area of the exhibits a t  Olympia and the White Gity is 
525,m-a sq. ft. .There are 1,572 exhihitors this year against 
a total of 591 in 1915, and there are larger displays, com- 
pared with 1935, in sixteen of the twenty-four sections. Some 
idea of the sire of the Fair and of the great range of exhibits, 
which cover 12 acres, is given bv the following facts : Twenty- 
one miles of canvas, six feet hide, are needed to cover the 
1,572 stands; one hundred anrl sixty-one miles of electrical 
wiring and 15,ooo lights have been installed; twenty 
thousand workmen have been employed in building and equip- 
 pin^ the stands; the iewellerv alone has'been insured for 
L2$o,mo; the furniturd section alone covers double the area 
occupied by the entire Fair 20 years ago. 

Lord Derby presided, and Mr. Walter Runciman, presi- 
dent of the Board of Trade, !\-as the chief p e s t ,  at a luncheon 
given a t  the White Citv to mark the opening of the textile 
section of the Fair on Monday. 

going with them month by month. On Wednesday this 
week they would initial a new agreement with Poland, under 
which he thought there would he a reduction of tariffs in 
respect of about 200 categories of goods. These agreements 
would give to a great many business men a chance they had 
not had before. In the long run, however, there was no 
doubt that the things which mattered were high quality and 
low prices. What they could say to visitors to the British 
Industries Fair  was that here was a magnificent show of high- 
quality goods and that prices were lower than anywhere in 
the world with one exception. 

The Government Banquet 
Mr. Walter Runciman, president of the Board of Trade, 

presided at the Government dinner at the Mansion House on 
Monday evening in celebration of the opening of the Fair. 
The guests included many members of the Diplomatic Corps, 
official representatives of Inrlia, the Dominions and other 
parts of the Empire, as well as leaders of commerce and 
industry a t  home and abroad. 

LORD DERBY, proposing the toast of " British Industry and 
the British Industries Fair," said he thought they could view 
the future with some measure of optimism, and he said so 
advisedly and with restrained but real confidence. He had 
no wish, nor he was sure had those who were most intimately 
connected with the wide lield of export trade, to minimise 
di!iiculties. We had not emerged 'from the depression-no 
countrv had:  but they could surely say that they had 
weath&ed the worst of the storm and were now sailing 
towards prosperitv, though the waters were still troubled. 
The forces against them might well have been insuperable 
had the courage of the race weakened or its genius become. 
dimmed. Not in one industry hut in a hundred which must 
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always face the competition in oversea markets of formidible 
and well equipped, and often subsidised, rivals the depres- 
sion itself was turned to good account in that it stimulated 
those in charge to greater efforts. Indefatigable research, 
originality of outlook among the. experts, the swiftness of 
boards of directors to adopt new scientific and mechanical 
methods, the combination of resources when the need had 
arisen, the willingness to take reasonable but real risks, im- 
proved selling and advertismg methods, of which surely the 
British Industries Fair  itself was a shining example, had 
made it possible for them to otier the ~vorld the products of 
a thousand varied factories and u~orkshops, still a t  competi- 
tive prices, and still bearing the hall-mark of sound British 
quality. 

Building up Prosperity 

After instancing the Ottawa agreements and the various 
trade agreements with foreign powers as  aids in the struggle 
for the recovery of export trade, Lord Derby said that such 
aids to industry, important as  they were, must always be a 
secondary factor in the building up of a nation's trade pros- 
perity. They must do more than dig channels for the 
delivery of their goods. They must deliver them. And that 
he thought was what the Fair  showed they were doing-full 
measure and running over. 'The road to full recovery must 
necessarily be difficult. I t  would be wrong, after the recent 
lean years, to expect recovery in trade to occur in leaps and 
bounds. The effects of the prolonged depression would not 
quickly cease to he felt. It was only by continued goodwill 
and by nation working with nation as closely as  possible, 
with the mutual desire to remove restrictions which impeded 
the transaction of an increased valume of trade, that the 
world could regain the major part of its lost prosperity. 

Mr. RI!sCII1As, in reply, said that the interest shown by 
the King and Queen and everv member of the Royal Familv 
year by year in the Fair ait'orded encouragement to th; 
thousands of exhibitors and to all responsible (in London, 

Bi~mingham, Manchester and elsewhere) for its organisation. 
When the Queen had completed her three visits to the Fair  
this week she would have paid no fewer than 29 visits to the 
Fair  in London since its ir~ception in 1915. Mr. Runciman 
extended a cordial ~velcome to the distinguished oversea 
guests-representatives of foreign Sovereigns and States, and 
representatives of tlie Dominions and India and of many of 
our oversea possessions. They were, he said, also glad, to 
have with them many important oversea representatives of 
commerce and industry. 

Unprecedented Demand for Space 
The Fair  continued to grow, and there were nearly ],Goo 

exhibitors in London, whose exhibits occupied an area of 
nearly 5 2 6 , m  square feet, compared with an exhibiting area 
of 480,000 square feet in the [:air in London in 1934-an 
increase of 9 per cent. The unprecedented demand for 
exhihiting space made it necessary to take an  additional 
exhibition ball to accomn~odate the greatly enlarged furni- 
ture section. In view of the decision of the Birmingham 
management to hold what was no!v t o  be known as the 
engineering and hardware section of the Fair  in May (instead 
of, as  had been always the practice previously, simultaneously 
with the Fair  in London in February), it was n i t  possible to 
state what the occupied exhibiting area in the engineering 
and hardware sertion would finally he, but the whole of the 
indoor area, which totalled 2 0 5 , m  sq. ft. had been let already. 
The demand for space had been so great that the Birmingham 
management had found it necessary to increase, from 8 0 , w  
to 2 0 0 , m  sq. ft., the out-of-door exhihiting area to be avail- 
able in May. The total occupied area of the section in 1934 
was 34j,ooo sq. ft.,  while the exhibiting area at  Birmingham 
alleady let, or in negotiation, approximated to date to 3 6 5 , m  
sq. ft. Not only, therefore, was the Fair  in London this 
year a record in size, but the ]:air as  a whole in 1935 would 
he by fa r  the largest Fair  held up to date. l h e  area of the 
Fair  in London was nearly six times the sire of the first Fair. 

Visitor's Impressions the Fair 
Is the Chemical Industry Missing its Opportunity ? 

No one in any way connected with the chemical industry, 
whether as  a manufacturer of chemical products, a nierchant 

.or a user, can fail to be impressed with the favourable 
geographical position occupied by the chemical section a t  the 
British Industries Fair  a t  Olympia. Occupving one of the 
best positions in  the Grand Hall, not far ' f rom the main 
Addison Road entrance, it is actually ahout lo per cent. 
larger in floor area than it was t\velve months ago, and one 
therefore does not immediately realise that the s e c t i o ~ ~  is in 
reality smaller in regard to the number of firms exhibiting 
than it lvas in 1934. The layout of the section is only slightly 
ditierent, but when one sets out to examine ~vha t  the exhibitors 
have to display there is conclusive evidence of progress in the 
number and applications of the chemical products offererl. 
THE CHEMICAI. AGE last week gave such a ron~plr te  list I J ~  

these wares that there is no need to enumet-ate them here, 
but it is true to say that no previous Fair  has ever <holv\.n 
more evidence of scientific development. The  Association 
of British Chemical Manufacturers deserves congratulations 
upon the general arrangements for the section, and whatever 
criticism may be passed upon the industry as  a whole must. 
not be taken to reflect upon the Association, which, after all, 
renders to the industry just that degree of service it requires. 

Meeting Competition 
The Fair which opened on Monday displays to the world 

a selection'of the goods which this country produces. 
Britain's shop window, as the Fair  has xi.ell been styled, is 
filled both with novelties and with staple products, and a 
nation of shopkeepers, proud of this title, invites the old 
customers and many new ones to inspect its wares. Severe 
competition now meets tlte old firm in many directions where 
once it had a virtual monopoly, but the quality of its goods 
and the efforts of its salesmen have alike been braced to meet 
the newcomers. Tha t  its stability is not merely unshaken 
but enhanced may he deduckd from the fact that the British 

l ~ t d ~ - t . j < . -  :::,:I. ib  11oxv tile Iilrpest of its kind in the \rorld, 
six timra the sizc of ita lorerunner of tjventy years ago ; ~ n d  
increnml 11y 9 per cent. beyond last year's record dlsplay. 

The growth of the British Industries Fair, ably fostered 
hy the Uepartmel~t of Orersms Tvade, may be attributed in 
part to the incrr,asing ~ecognition of its \.;llue I]? t h t  nl:lnu- 
facturers. \\'ithout this recognltic~n, in itself a .!.n~ptoni 
of the new imprtus given to sa l r*n~anh ip ,  British trade 
might conrri\.ahlv have tornrd tlir! a\rl<n-ard cor~icl- where 
it lagged a few years ago, hut its progress lvould have larked 
this visible focus. But, in fact, British industry ancl the 
British Intlustrics Fair are going for~v:lrd in mutual en- 
couragement, ;und the gl-olvtli of  thc diqplay is n tokrn of 
the new bustle and stir which reachcs f:u- beyond the goods 
for the consumer exhibited or the factories which supply 
them. Behind the manufacture of the !cares to  be see11  row 
a t  Olympia and the I\ihite City stands that great engineering 
industry which will Istcr hold its o m  srrtion of the Fair  
at Birmingham. 

Some Famous Firms Not Represented 
The  atn~osphere of the British Industries Fair  is an  

admirable one in which to reflect upon the greatness of 
Britain's industries. IVe nrcre reminded tlie other day that 
our exports of chemicals, drn$s, dyes and coloul-s during 
1934 were worth Lig,565,8qo, quitc apart from the vast pro- 
duction that was necessarv to mrct home demands. The  
chemical industrv is one of the most important in the country, 
and there is a feeling that the clisplay which it makes a t  
the British Industries Fair does not adequately reflect that 
importance. Some of the largrst and most famous firms are 
not represented at  all-n half-dozen names a t  least spring to 
the mind at once-and in consequence the official chemical 
section fails to make that deep and lasting impression ~vhich 
it should. The firms which persistently exhibit year after 
year and demonstrate their development and progress are  
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few in number, and they are already showing a tendency to 
diminish. The manufacfurers of chemical plant are con- 
spicuous by their absence, only two of the 48 member firms 
of the British Chemical Plant Manufacturers' Association 
featuring in the list of exhibitors. The " man in the street " 
glances a t  the chemical section and utterly fails to grasp any 
idea of the ramifications of the industry it represents. 

Surely the time has come when the whole chemical trade 
and the allied industries, such as the soap, perfumery, phar- 
maceutical, plastics and paint interests should associate ahd 
produce an exhibition worthy of the industry. In  the chemi- 
cal section you have a firm producing perfumery chemicals, 
and away in some distant section the finished product is on 
view. The same thing happens with regard to soap ingre- 
dients, fillers, pigments, essences, etc., and some real effort 
should be made to co-ordinate these different interests in order 
to present to the Empire an understandable panoramic picture 
of the services which the chemical and allied industries are 
waiting to render. 

Chemicals in Industry and Agriculture 
The theme of the stand of Tmnerial Chemical Industries. - - ~~~ 

Ltd. (No. A97 and lor) is the' of the sale; 
machinery of the company rather than its products. A large 
map shows how I.C.I. products enter into almost every trade 
and indnstrv in the country-that is to say, into the manu- 
facture of articles in all sections of the Fair. Relief maps 
also show the .  eight I.C.I. sales divisions into which the 
British Isles are divided. As regards I.C.I. production, pro- 
minence is given to two aspects of particular interest and 
under special development at the present tlme. One is sodium 
carbonate monohydrate, a new alkali product of exceptional 
purity and attractive appearance. It is being manufactured 
in five distinct sizes of rounded crystals and should prove 
of great value in the productio~~ of bath salts and toilet pre- 
parations, particularly for Jropical conditions, by reason of 
its great stability. It is being used in the fine chemical 
industry and is likely to be increasingly employed with regard 
to foodstuffs and photographic materials. 

"Sesqui" (Sesqoicarlmnate of soda) is also shown. This 
is a very pure and stable f o ~ r n  of mild alkali and is parti- 
cularly useful in the manufacture of toilet preparations, bath 
crystals and cosmetics. Its glistening crystals have a marked 
sheen and it can easily h.e coloured and perfumed. 

The searchlight of public attention directed upon the slum 
areas of this country has revealed the distressing fact that 
many of them are bug-infested up to percentages as high as 
So per cent. of the houses. The prohlem of preventing re- 
~nfestation of the new properties is therefore of great import- 
ance. Infestation is spread chiefly hv thc removal of infested 
furniture from one house to anothir and the general pro- 
cedure is to treat the furniture and other goods in a special 
removal van at a fumigation centre en route. So far as 
fumigation itself is concerned, the most practicable and only 
reliable method is treatment with hydrocyanic acid. An 
exhibit of hydrocyanic acid is staged on the I.C.I. stand. Bed- 
bugs themselves are shown in various stages of development 
-eggs, adolescent bugs and adults-and a number of plates 
describe their life history and the method of fumigation. 

The hvdrocyanic acid method is the only one that gives 
roo per cent. control and it has already been adopted by many 
municipalities. Liquid HCN may be used, or Zykloii, which 
is HCN absorbed on kieselguhr. An adjunct of the standard 
method of hydrocyanic acid fumigation is fumigation with 
orthodichlorbenzene (0.d.c.b.). This is being used success- 
fully where, for example, there is a single infested flat in 
an occupied block not scheduled for demolition. 

An example of the varied uses and scope of chemical 
ploducts is given by the illustration in the same exhibit of 
another aspect of hydrocyanic acid fumigntion, the treatment 
of orange groves-a subject of special interejt to visitors from 
overseas. This is the standard method of citrus fumigation 
against scale insects causing blemishes and damage to the 
fruit. The original "pot  " method of fumigation is now 
being superseded by the modem method, iepicted on the 
stand, of pumping in liquid HCN with a' special pump. 

A Look Round the Other Sections 
THE CHEMICAI. AGE last week gave a general review of the 

exhibits in the chemical section at Olympia. As the writer 
of a special article in the preceding page points out, how- 
ever, there is a good deal more to interest the chemical 
manufacturer and the chemical user than is to be found 

within that one section. Scientific instruments, soaps, per- 
fumes, artificial silks, paints and colours, plastics and rubber 
goods all have a definite point of contact with the chemical 
industry, and below we give brief notes of features found in 
some of the other sections of the Fair. 

ABERDEEN CDMBWORKS CO., LTD. (F65).-The main feature 
of this stand is "Keronyx," a non-inflammable substitute for 
ivory, vulcanite and celluloid. The product can be used for 
drinking cups, shoehorns, etc. ' 

BAKELITE, LTD. (El@).-Synthetic resin products in their 
most varied forms are shown, as well as the varnishes, 
lacquers and cements made by the firm. 

CHARLES BAKER (A12z-A125).-The wide range of instru- 
ments and microscopes made by this firm is fully shown in 
4 display of epidiascopes, photomicrographic apparatus and 
projection apparatus. 

BEAUCAIKE LABORATORIES (E57).-One of the most interest- 
ing of the new preparations shown at the Fair is "Beaucaire." 
This is a composition for both factory and household use: 
it removes grease, tar, oil, dirt and stains from silks, 
woollens, carpets, upholstery and wallpaper. It is one of 
the most reliable removers on the market and is non-inflam- . . mame. 
K. AND J .  BECK, LTD. (Am-Arz~).-Optirdl units of good 

quality are the need of scientists in any sphere. A full 
range of units in glass, quartz and Iceland spar is shown on 
this stand, together wlth opaque projectors and optical 
systems. 

BEETLE PRODUCTS, LTD. (Fro).-Synthetic resins, Urea 
resins for lacquers, coloured and white moulding powders, 
and moulding powders in opaque colours are shown. 

BELLCHAMBERS G~ASS BOTTLE Co., L m .  (D53).-A display 
of bottles of all descriptions is the main feature of this exhibit. 
Specialities of the firm inciude highest quality sprinkler- 
topped perfume bottles and patent cap chemical bottles. 

BEI.I.INGHAM AND STAYIAY, LTD. (AzoS).-This tirm is show- 
ing instruments for investigating ultra-violet and infra-red 
spectra. It also has a dlsplay of polarimeters, sacchari- 
rneters, refractometers, spectrographs, spectrometers and 
photometers. A spectro photometer is provided with a glass 
circle xhich carries the dividing, and readings can he taken 
using light transmitted through the glass. A quartz spectro- 
graph is available to photograph the spectrum between wave- 
Irngths io,ow .4 and 2,100 A. I t  is fitted with a new type 
of symmetrically-operating slit, and the illumination of the 
slit can be controlled up to the time of exposure. 

BRITANNIA RUBBER AND KAMPTULTCOY CO., LTD. (White City 
IS).-This firm ~rh ich  makes Britannia oilsilk is the original 
producer and manufacturer of oilsilk for curtains. The main 
feature of the stand is a unique range of modern shades and 
latest printed designs, including the nkw opaque oilsilk. 

BRITISH FliXIGANTS CO., LTLI. (Eye).-These manufacturers 
of Vermicine, the insecticide with a high killing power, are 
also exhibiting cetyl solid pine, a powerful deodorant, and 
pine disinfectants and perfumed sprays for all purposes. 

BRITISH TITAN PRODUCTS CO., L T ~ .  (A40 and A$z).-The 
exhibit of these paint manufacturers includes as well as 
paints and lacquers, rubber, paper, plastics and ferrous 
sulphate. 

CASICLLA, C. F., AXD CO., LTD. (A122 to AIZ~).-Thermo- 
meters of all descriptions as well as hydrometers, meteorolo- 
gical instruments and surveying instruments are shown by 
this firm of scientific instrument makers. 

CIIASCE BROTHERS AND CO., LTn. (A122 to AIZS).-This firm, 
makers of " Chance-Parsons " optical glass are exhibiting 
plates and blocks for the optical instrument manufacturer, 
Crookes glass, rolled and figured glass, and coloured glass in 
optical quality. 
' CUPRINOL, LTD. (A36 and Aq).-The main feature of this 
stand is 'LCuprinol," a liquid which protects timber against 
dry rot, the attack of the white ant, marine borers and all 
wood-destroying organisms. Fungicides and insecticides are 
also exhibited, with special brands of Cuprinol for the pro- 
tection of canvas, ropes and netting. 

Drnv~op RUBBER CO., LTD. (White City 543).-The princi- 
pal feature of this stand is the new Dunlopillo cushionirlg, 
the new cellular latex upholstery filling which has revolu-. 
tionised former ideas of luxury and hygiene. The new 
material is permanently resilient, automatically ventilated 
and practically everlasting. 

DURO-RAY, LTD. (A65 and AI  IO).-The Duro-Ray patent 
process for silvering glass mirrors ensures loo per cent. light- 
reflecting value under any atmospheric conditions either at 
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home or abroad. The stand consists of an exhibition of 
silvering as carried out by the process. 

FORD, T .  B., LTD. (BgS).-Filter papers, of use in every 
class of science, have to he of a consistent quality when used 
for chemistrv. Those shown on this stand are of all degrees 
of fineness and serve a wide range of uses. Fords are also 
exhibiting blotting papers, rag blotting papers, pulps and 
writing inks. 

FRICKER'S METAL AKD CHE~~ICAL CO., LTD. (A46 and A47).- 
The exhibit consists of a display of the chemicals used in the 
paint, rubber, ceramic, glass and soap industries. This firm 
also manufactures zinc oxide; pharmaceutical quality for 
zinc ointment and cosmetics; and zinc dust for the mining 
and paint industries. 

GUELPH PATENT CASK CO., LTD. (D43).-Gnelph casks are 
cylindrical barrels for dry goods, such as pastes; they are 
both light and strong, being made from Empire-grown timber. 
If necessary, they can he supplied dustproof and are made in 
various stvles and in over 400 sizes. 

HANOVI~, LTD. (A]&-The first exhihitioil in Britain of 
the new high-pressure electronic discharge mercury arcs is 
being made on this stand. The firm is also showing medical 
and scientific lamps. 

HIGH SPEED STEEL .kLI.OYS, LTn. (A5o).-The three main 
products of this firm consist of tungsten, vanadium and 
molybdenum; also their oxides and other fine chemicals. 

HILDRED BROS. (FI~).--These manufacturers of moulds for 
bakelite and allied materials are also exhibiting steam-heated 
auto-cellulose moulds and rellulose acetate injection moulds. 

I-IOPE'S SOAPS (E78).-Soaps of all types are shown, fine 
toilet, shaving, household, and hard ana liquid. 

HUGHES, F.  A., AND CO., LTD. (F147).-This firm manu- 
factures plastic moulding compositions, " Rockite " phenol 
formaldehyde moulding powders and resins, and " Cello- 
mold " cellulose acetate moulding papers. 

INDRA LABORATORIES (E58a).-The main object of interest 
on this stand is the description of the Indra Radium Treat- 
ment. Indra Hermone cream is also made as well as Indra 
lip-stick. 

INTERNATIONAL BOTTLE CO., LTD. (D.@).-One may see 
bottles a t  this exhibit in white, opal and coloured glass, with 
Beetle closures, and ampoules and tubes for the druggist and 
perfumery trades. 

JOHNSON, MATTHEY AND CO., LTD. (D,?-/).-Melters and 
assayers to the Bank of England, this company, besides pro- 
ducing chemical plant, carries on the husiness of refiners, 
sweep grinders, smelters, rollers, wire drawers of precious 
metals, manufacturers of precious and rare metal salts, 
ceramic products, magneto contacts and high-precision screws 
for wireless, optical and scientific work. 

KENT MOULDINGS (FI~).-Manufacturers of synthetic, urea 
and phenol mouldfngs of all types, this firm specialises in 
mould in~s  for the electrical and mechanical trades and high- 
class translucent work for the luxury and perfumery trades. 

MAGNESITE SYNDICATE, LTD. (Al6).-Magnesite to fulfil any 
and everv requirement is' shown here. The firm are pro- 
ducers of crude magnesite for chemical and pharmaceutical 
purposes; caustic calcined magnesite for composition flooring 
(oxychloride cement), millstones, paper mills and glass works, 
and hard-burnt magnesite for refractory purposes. Mabos 
brand cnpels are also supplied as well as assay material. 

MIDGI.EY, CHARLES, LTD. (Egg).-The main contribution to 
this stand is that made by soap; fine toilet soaps, medicated 
soaps, shaving soaps, soap models, household soap and soap 
flakes. General toilet preparations, however, as !\,ell as face 
creams and perfumery are shourn. 

NATIONAL SMELTING CO., LTD. (A46 and A47).- Manufac- 
turers of super refined zinc (99.99+ per cent.), high-grade 
zinc, G.O.B. zinc, and zinc alloys for casting, this firm also. 
makes sulphuric acid, oleum and accumulator acid. 

OZONOL LABORATORIES (1930). I,TD. (E5gi.-Ozonol air 
purifiers (germicidal deodorisers) are shown as well as Ozzo 
air spraying essence. The firm also makes Ozonol hygienic 
phoncaps for fitting to telephone mouthpieces, and a bath 
lotion, Ozonol bath milk. 

PIOSEER MAGNESIA WORKS (.443).-The main product of 
this firm is magnesium chloiide, solid fused and crystal-fused 
crystals; they also manufacture magnesium sulphate. 

POTTER AND MOORE, LTD. (E66).-The display of these 
manufacturers of Mitcham lavender and I' Blue Ribbon." eau- 
de-cologne includes floral perfumes and a complete range of 
toilet specialities, including the new powder-cream. 

POWELL DDUFFRYN STEAM COAL CO., LTD. (A73 and A82.)- 

This company is mainly tar-producing, manufacturing refined 
t a r ;  Synthatar, a synthetically-refined tar ;  Synthacold, the 
cold form of Synthatar, and pitch. They also produce crude 
whizzed naphthalene salts, winter washes, sulphate of 
ammonia, Presotim, presomet and Sythaprufe. 

STANLEY, W. F. ,  AND CO., LTD. (A122 to Ai25).-This exhibit 
consists of scientific instruments of all types, including hino- 
culars, drawing instruments, Fuller rules, hydrometers, 
lenses, mathematical and meteorological instruments, micro- 
scopes, planimeters, telescopes and thermometers. 

SWIFT, JAMES AND SON, LTD. (AzoS).-M~C~OSCO~~S for 
biology and medicine, petrology, mineralogy, metallurgy; 
photomicrographic and projection apparatus; optical 
measuring and testing iostruments; spectroscopes, calori- 
meters, refractometers, polarimeters, strain viewers, nicol 
prisms and optical elements; all are shown on this stand. 

WATSONS LABORATORIES, LTD. (Az~a).-This exhibit consists 
of a display of chemicals used iq water softeners. 

WATSON, W., AKD SONS, LTD. (A122 and A125).-Micro- 
scopes and all accessory apparatus are showri on this stall. 
Also optical elements for all physical work, and telescopes, 
binoculars, photographic lenses and prisms, cameras, optical 
benches and optical munitions. 

WATTS, E. R., AND SONS, LTD. (A122 and AIZ~).-Among 
the most interesting of the new instruments in the exhibition 
are those on view at this stand. 'These include torsionmeters 
for accurately measuring the torque on shafts, inclino- 
meters for testing verticality of bore holes, and instruments 
for geophysical surveying. 

n'ena WILLIAM .4., LTD. (A122 to AIZ~).-Balances of all 
types are included in this exhibit, including those for analyti- 
cal, research, assay and general lal~oratory use; students' 
balances of all types, balances and scales for dispensing and 
medical purposes, and estimating and counting scales. 

Water Pollution in Yorkshire 
Summonses Against Tar Distillers Dismissed 

THE Hull Stipendiary Magistrate, Mr. J. R. Macdonald, on 
February 14 ordered the Yorkshire Fishery Board to pay LIO 
10s. costs on each of three summonses which they had brought 
against a local firm for water pollution, a i d  which he had 
dismissed. 

The firm were E. Hardman, Son and Co., Ltd., tar distil- 
lers,, Bedford Street, and the offences alleged against them 
were that in July and August, 1934, and January, 1935, they 
permitted to flow into the Sutton Drain certain matter to 
such an extent as to cause the waters to he poiionous or 
injurious to fish, or spauming grounds. They pleaded not 
guilty. Mr. Norman Winning prosecuted, and Mr. Norman 
Hlack defended. Mr. Winning, in his opening, said that 
there had been a continuous flow that looked and smelt like 
tar, and his contention was it came from the defendants' 
premises. The fishing rights of the drain were held by a 
Hull angling association, which had 400 members. Robert 
William Fox, water hailiti, mentioned a day in August when, 
he said, the water near the defendants' premises was blue- 
hlack and there were hundreds of dead fish in it. There 
were pike up to 8 Ih. and bream, perch and roach ranging 
from about 3 oz. to over a pound. He picked up forty and 
on opening one found it contained tar .  Henry P. Hargreaves, 
York, Fishery Inspector, described a brown, oily liquid 
which he saw on the water and expressed the view that it 
had got there by seepage. 

James M. wishart, manager and rhief chemist of the 
Shipley sewage works, Save the results of his analysis of 
samples of water taken irom the drain; and Professor H. S. 
Holden, Professor of Biology, Nottingham University 
College, said surh water would he tonic to fish. E. H. 
Ro\~ley and E. Hardman, directors of E. Hardman, Son and 
Co., Ltd., said they regal-drd it a5 physically imposzihle for 
any pollution to enter the drain from their works. Thomas 
Sheppard, chairman of the Yorkshire Pollution Committee 
appointed by the Ministry of Agriculture and Fisheries, said 
the alleged pollution had not been hrought to the notice of 
the cornmittre. 1V:ltrr which had heen admitted to the 
drain from the Humber would be salt and would contain 
sediment. Fresh-water fish would not live in that water. 

The Stipendiarv Magistrate, dismissing the three sum- 
monses, said he did not helieve that tar pollution ran into 
the drain from hard man:^ works. 
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Research for the Needs of Industry 
SUMMARY review of the work carried out under the 
various research organisations of the Department of A Scientific and Industrial Research during the year 1933- 

34 is given in the Annual Report of the Department (H.M. 
Stationery Office, 3s. net). 

At the National Physical Laboratory work on the constitu- 
tion of the iron-manganese alloy system has been considerably 
assisted bv the employment of X-ray analysis. The study 
of alloy iystems involves the use of pure constituents, and . 
the production of iron of high purity has received further 
attention. Analysis has shown that in the more recent 
samples of iron produced the total impurities, excluding 
oxygen, amount to only 0.012 per cent., the nickel present 
having been reduced to 0 . d  per cent. The study of the 
properties of molten metals and alloys has been continued. 
In this direction the determination of the surface tension of 
a number of lead-tin alloys up to a temperature of 8m0 C. 
and an investigation of the viscosity of molten tin has been 
completed. Experimental work has been carried out on the 
oxidation of both tin and bismuth, and in this work the use 
of electron beam diffraction apparatus has been tried. The 
volume changes of metals and alloys during solidification are 
being investigated at temperatures up to 7ma C. by means of 
a differential gas calorimeter. 

Production of Refractories 
In many of these determinations, and also in the work on 

gases ip metals, one of the difliculties lies in obtaining suit- 
ahle refractory materials. The production of refractories 
impervious to gases and able to withstand high temperatures 
has been further investigated, considerable progress having 
been made with the production of  articles of pure recrystal- 
lised alumina. 

Under the Fuel Research Board the effect of introducing 
steam to the ordinary type of horizontal gas retort during 
the carbonisation of the coal has been further studied, and 
it is satisfactory to note that this procedure has now been 
successfully adopted by at least three large gas undertakings. 
The result is an increase of some 10 per cent. in the number 
of therms of gas produced per ton of coal. The method of 
increasing the throughput of the retorts by increasing the 
volume of the heating gases is also in commercial operation. 

The work on the hydrogenation of tar to produce motor 
spirit has continued, and the semi-commercial scale plant 
designed to treat 3m gallons of tar a day is approaching 
completion. Further progress has heen made in the study 
oi  the reactions inv ed In the hydrogenation of coal and 
the effect of the inor#' IC substances ' in the coal. 

In the application of pulverised fuel to the needs of 
industry a new type of burner is now in commercial use and- 
has given satisfaction. It is being further developed to 
increase its flexibility and in particular to enable it to deal 
with coals containing little volatile matter. There is no diffi- 
culty in dealing with coals containing 20 per cent. volatile 
matter, and promising results have been obtained with coal 
containing ~j per cent. There are many excellent "steam" 
coals of this type available, especially in South Wales and 
Scotland, which it has not been possible as yet to burn satis- 
factorily in a pulverised form in boilers with small combustion 
spaces. such as "Lancashire" and " Scotch Marine " boilers. 

Lubricating Oils from Coal 

V n ~ ~ o u - :  : other investigations are in progress dealing with 
the methods of examination of coal as regards its .constitu- 
tion, its chemical analysis and its suitability for various 
purposes. Increased attention is being paid to the production 
of lubricating oils from coal, or coal derivatives. 

At the 1 . o ~  Temperature Research Station of the Food 
Investigation Board interesting observations have been made 
on the phyinlogy of senescence in fruits.' Ripe apples have 
been found to give off some suhstance which stiniulates an 
irreversible change, termed, for convenience, the climacteric, 
which ushers in the senescent phase of life and which is 
accompanied by a marked increase in respiratory activity. I t  
has now been shown that ripe hananas, peaches and pears 
also produce this or a similar snhstance. On the other hand, 
ripe orangps and grapes hare not been found to have any 
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stimulating effect upon pre-climacteric apples. Wounding 
and mechanical stimulation have no effect. 

If apples are kept confined together in a group the 
climacteric occurs nearly simultaneously in each individual 
at about the time it is self-induced in the most advanced fruit 

'of the group. The  influence of carbon dioxide in the atmo- 
sphere is not only to depress post-climacteric respiratory 
activitv but also to delay markedlv the occurrence of the 
climaderic. supernormal concent;ations of oxygen i n  the 
atmosnhere accelerate the occurrence of the climacteric. while 
subnokmal concentrations delay it. In  the absence of oxygen 
the climacteric is not induced by ethylene as it is in air, nor 
is there any latent stimulus, for on return to air  after such 
treatment the apples are still pre-climacteric. Oxygen is 
therefore definitely concerned in the mechanism by which 
ethylene stimulates the climacteric. 

The total volat~le products of the metabolism of fruit, other 
than carbon dioxide, are now being measured, after com- 
bustion, as carbon dioxide. The production of these volatile 
products increases a t  the climacteric and a large part of them 
can be retained by phosphorus pentoxide or concentrated 
sulphnric acid. 

Ethyl Alcohol in Apples 
The effects of artificially raising the concentration of ethyl 

alcohol in apples by feeding them with the vapour have been 
studied. The amoonts of alcohol that sound fruit will 
tolerate without injury are much higher than the quantities 
found in tissues killed by continuous exposure to atmospheres 
free from oxygen. This involves a revision of the view 
generally.held up to the present, that death in the absence 
of oxygen is due to alcoholic poisoning. I t  has also been 
found that, in moderate doses, ethyl alcohol depresses respira- 
tory activity, while in larger doses it increases i t ;  finally, 
that a relatively small dose of alcohol causes a marked rise 
in the concentration of acetaldehyde in the tissues, while 
larger doses do not produce any greater effect. 

The recent reorganisation of the pig and bacon industries 
has led to an increase in the demand for information on 
curing. Investigations on the rate of penetration of salt 
duiing curing have been carried out in collaboration with the 
British Food Manufacturers' Research Association. Results 
showed the value of a n  initial pumping of the sides with 
pickle in the case of both tank-cured and dry salt-cured bacon. 
Pumping leads to a more rapid penetration, and also to a 
more even distribution of the sait in the matured bacon. 

It has been found possible bv storing bacon a t  +5.50 C. in 
a n  atmosphere of carbon dioxide, in a small gas-store 
especially designed for the purpose, to keep it an extra three 
weeks after maturation without any development of slime. 
For longer storage a lower temperature is needed, and a side 
of mild-cured Wiltshire bacon was stored in carbon dioxide 
at -110 C. for eight months, at the end of which period it 
was indistin,pishable from normal bacon, even chemical tests 
failing to detect anv rancidity in the fat. The fat of bacon 
is more susceptible to the oxidative changes leading to 
rancidity than that of pork. Work on lard has shown that 
the salts used for curing are responsible for accelerating these 
oxidative changes, and that yellowing can be produced in 
oxidised fa t  by traces of alkali or of ammonium salts. A 
study is being made of the effect of anti-oxidant; on this type 
of oxidative change in fat with a view to delaying the onset 
of ranciditv during the storage of bacon. 

Food Canning Practice 

In  canning practice, work on the passage of hydrogen 
through steel has shown that a perfect coating of tin would 
probably prevent the passage of hydrogen, hut that the normal 
tin coating is sufficiently porous to permit it. I t  has also 
been shown that a coating of lacquer as used in the canning 
industry interferes hardly at all with the passage of hydro- 
gen;  the lacquer is not loosened, as is often the case with 
glass enamels, hut hydrogen appears to diffuse through it. 
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The novelty of this work lies in the fact that the diffusion of 
hydrogen through steel has not previously been considered 
in relation to corrosion in canning. I t  probably accounts, 
however, for the fact that hydrogen-swells do not burst. The 
formation and distribution of hydrogen-blisters in steel also 
suggests a relation to perforation in canning. The  lag in 
the formation of hydrogen-swells, due to the use of sugar 
containing a n  inhibitor of corrosion, has now been demon- 
strated for most of the fruits canned in lacquered cans in 
this country. 

Tests on the lead peroxide method of estimating sulphur 
pollution of the atmosphere continue to be carried out by the 
Building Research Board in conjunction with the Atmospheric 
Pollution Research Committee. The method is now in regular 
use at  a number of centres and is also being employed for 
certain special purposes in connection with research on the 
corrosion of non-ferrous metals, the durability of leather in 
libraries and the recording of pollution emanating from a 
localised source. 

Chemical Resistance of Concrete 

Considerable attention has been paid during the year to 
the examination of available data on the resistance of con- 
crete to chemical attack. In regard to the constitution of 
cements, investigations have been completed on the phase 
relationships in that portion of the system Ca0-A1,0,-Si0, 
-Fe,O,, of importance in connection with Portland cement 
m:~nufacture. The study has been continued of the con- 
stituent compounds of set cements, 011 the dehydration of 
these compounds and on the hydration of high alumina 
cement. An investigation has been condurted into the effects 
of storing lime, lime-pozzolana, cement and cement pozzolana 
mortars in an atmosphere of carbon dioxide. The research 
on pozaolanas commenced five years ago in co-operation with 
the industrial interests concerned has now been completed and 
a series of reports is k i n g  prepared for publication. 

An investigation, under the Forest Products Research 
Board, originally undertaken with a view to the discovery 
of the nature of the binding forces between n.ood and water, 
has shown that practically al l  the xvater up to the fibre 
saturation point is held by adsorption and that the method 
employed in the investigation has immediate applications of 
a practical nature in affording a means of measuring directly 
the fibre saturation point of various woods. Experiments 
have demonstrated that the common belief that timber hecomes 
less affected by changes of moisture content as  it ages has 
no foundation in fact, and that there is no material difference 
between old and new timbers in the amouilt of shrinkage or 
expansion which taker place ~v i th  a given variation in moisture 
content. 

Investigations on electro-deposition prohlems have been 
continued throughout the year at  the Research Department. 
Wool~vich. The examination of the effect of additions of 
oxidising agents on the properties of the deposit has Ixen 
completed, and a report upon the result4 is in preparation. 
Data have been collected on the effect of a large number of 
substances, both organic and inorganic, on the trppearance of 
;I deposit, including such materials as  might be present in 
;I depositing solution under commercial conditions. Methods 
of removing deleterious impurities from nickel depositing 
solutions have been studied. Non-porous nickel coatings 
far thinner than those obtained under ordinary commercial 
conditions have been successfully produced by careful control 
of the conditions of cleaning and deposition and by the use 
of electrolvtic iron as  basis metal. Some further work has 
been carried out on electro-deposition of chromium. 

Purification of Dairy Effluents 

For the Water Pollution Rrsearch Board, further progresq 
has been made in experiments at  the Rothamsted Experi- 
mental Station on the conditions affecting the purification of 
effluents from dairies and creameries by a process involving 
anaerobic fermentation follo~red by biological oxidation of the 
resulting liquid. Anaerobic fermentation of the waste liquids 
from milk collecting and distributing depots cau4es separa- 
tion of most of the fat and some protein. The separated 
liquid can then be readily oxidised, with an efficiency of 
about 99 per cent., in percolating filters. Experiments have 
also been carried out on the treatment of milk effluents by 
the activated sludge process. The  investipation has definitely 
reached a stage at which it could with advantage he extended 
to include experiments on a large scale. 

Experiments have also been made at  the Rothamsted 
Experimental Station on the biological oxidation of aqueous 
solutions of sodium stearate alone and in admixture with 
domestic sewage. This work was undertaken because fats 
and soaps are constituents of sewage and of certain trade 
wastes. The  results have shown that the presence of sewage 
facilitates the oxidation of soap, and that sewage containing 
25 parts of sodium stearate per ~oo,ooo, a concentration much 
higher than is usual in domestic sewage, can be readily 
oxidised in percolating filters. 

h long investigation into the nature of the colouring matter - 
present in the heavy oils of low-temperature tar  has culnii- 
nated in the demonstration that these coloured substances are  
hydrocarbons of the naphthacene class. The main coloured 
ronstituent is 2 :6-dimethylnaphthacene which has also been 
prepared synthetically together with several other members 
of its class. Several new homologues of phenol have been 
synthesised and compared with the higher tar  acid* of low- 
temperature tar. The mixture of higher tar  acids used as  
a wetting agent under the name of " Sllirlacrol " has been 
obtained in considerable quantities from lmth low-tempera- 
ture tars and vertical retort tars. Several technically im- 
portant intermediates have been produced by aminations 
under pressure from resorcinol. The  aqueous liquors of the 
"Coalite" variety of low-temperature tar  have been shown to 
contain notable quantities of phenol and catechol. A com- 
plete series o f  nitration products of symmetrical xylidine has 
now been prepared. 

Synthetic Resins 
In reg;ird to synthetic resins, the interactions I ~ e t ~ r e t ~ ~ i  

formaldehyde and the homologues of phenol have been studied 
systematically and several new intermediates have been 
isolated. These reactions are carried out in the presence of 
catalysts and a quantitative study of these rflects has been 
undertaken. Polyhydric phenols readily condense with 
formaldehyde to form rcsins which have remnrliahlc :tdsorl,- 
live powers for metallic cations, a property of significance 
in water purification. Further work on ketone-formaldehvde 
resins has shown that a resin having useful machining pro- 
perties is obtainable from methyl ethyl ketone and formalde- 
hyde. In pursuancr of thrse recearcht-5 a convenient method 
for preparing hydrox!.ereto~ie (acetol) has Ixen di\ro\fered. 

Further ~ r o r k  011 the production of a suitable respirator 
for use in industry as a protection against the inlinlation of 
du\t has I:cr~i undrrtaken. The respirator to ~\zhicli rrference 
iras made last year provrd to Ile satisfactory for use in a 
large proportion of thr  induitrirs in ~vliich dust m;l\- hr a 
danger to he;~lth, Iiut in certain case- it ;ms found that the 
vision of the worker 1vas impeded I,y projecting portions of 
the respirator to :in extent which might seriouslv';iffrrt, his 
efficiencv. A 11e1r design which it is believed will overcome 
this disadr;untage, without diminishing' the eficicncy of the 
respirator, and which is also liliely to he cheaper to manil- 
facture than the previous type, is now being developed. I t  
is hoped that the ~vork \rill he colnpletetl during 1935 

Consider:rhle progress has also been made with the work 
which, a i  stated la4t ve:lr, is l~eiiig mrried out with thr 
finanrial and technical co-operation of thr  Apsociation of 
BI-itish Chemical Maiiuf;rcturers, on the drtection in the 
atmosphere of small quantities of toxic gases, surh as ma\. 
occur in industrial processes. Methods for detrcting a 
number of such gases havc been developed and are no1v being 
tested under industrial conditions hefore being d~fini tely 
specified. It is hoped shortly to rommence \rol-k on the 

.second part of this programme, which aims at the standardi- 
sation of performanre tests for respirators for use in industry 
a5 :I protection agalnst such gases: 

Acetic Acid in Japan 
PT.ANS are heing made to form a new chemical concern, 
capitalised at  5m,wo \.rn, to manufarture aretic acid from 
carbide produced by the Shows Fe~ t i l i z r r  Co. Japanese 
chrmical trade papel-s have hrrn concerned over a possible 
surplus of acetir acid if another company enters the field, 
as the domestic supply is said to be more than sufficient to 
meet the requirements of the country, and exports for the 
first nine months of 1934 "ached 8,891 metric tons. Tapanrse 
production of synthetic acetic acid during 1932, the latest 
year for which figures are available, amounted to 4,459 metric 
tons valued at  I . I )~ .c ,~oo  yen. 
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Progress in Bleaching, Dyeing and Finishing 
Manufacture of Viscose Rayon 

AN interesting paper has recently been contributed by A. V. 
Pitter (" J. Soc. Dyers Col.," 1935, 51 21) on the mannfac- 
ture and properties of viscose rayon. Although much has 
been published on this subject during the past few years, 
Pitter has succeeded in bringing forward many new facts. 
Almost forty years ago (in 1'896 to be precise) the world's 
output of rayon was 590 tons; to-day is is about 2 8 0 , m  tons. 
Viscose rayon is by fa r  the most important type of rayon now 
being manufactured. 

'The essential facts of the manufacturing process for viscose 
rayon are as follows: Wood pulp sheets are  steeped for r 
to 2 hours at  room temperature in 17 to 18 per cent. caustic 
soda, and then hydraulically pressed so that they are about 
three times their original weight. At this stage the cellulose 
of the wood pulp is in the form of alkali-cellulose, 
C ,  H, O,.O Ka. The pulp is now kneaded in a machine 
of the Werner-Pfleiderer type so as  to form fluffy "crumbs," 
which are stored at  room temperature and in  contact with 
air for 2 to 3 days. Slight degradation of the alkali-cellulose 
takes place hy oxidation and this is carried to a stage at  
which the product is suitably reactive in the uext process in 
which the alkali-cellulose is converted into cellulose xanthate 
by churning it for about three hours at 24 to 270 C. with 
carbon bisulphide. The product is then dissolved in dilute 
caustic soda and the composition of the resulting viscose 
solution adjusted so that ~t contains 7 to S per cent. of 
cellulose and 6 to 7 per cent. of sodium hydroxide. 

' The Viscose Solution 

Freshly prepared viscose solut'ion is difficult to coagulate 
and if spun by the usual methods ~vould give a weak yarn 
having'but little lustre. The  solution is therefore ripened by 
allo~\zing it to stand fol- 2 to  4 days under controlled con- 
ditions until its coagulation and viscosity properties are  just 
satisfactory. It is the11 spun through porcelair~ or platinum 
nozzles each of which is provided with a number of small 
holes about o. I mm. in diameter, the numher being fixed by 
the nuntber of filaments required in the yarn. The emerging 
filaments (50 metres per minute) fionl each noz7le are led 
into a Topham centrifugal pot rotating at  about 5 , 0 0 0  revolu- 
tions per minute and are thereby tlristed together to form a 
yarn, which after purification by de-sulphurisation and bleach- 
ing, is ready for weaving or  knitting. During spinning, the 
filaments are drawn into the Topham pot at a rate somewhat 
faster than they cmerpe from the nozzles (the ratio between 
these velocities is usually ahout 3 to 2) so that it is con- 
tit~uously stretched. This give5 it improved strength, and 
the strength can, in fact, be varied over 150 per cent. by 
merely altering this stretch. 

I'itter makes no mention of the fact that cotton linters can 
be used instead of rood  pulp and that in this manner a 
superior type of viicose rayon can be produced. Thia point 
has, however, been rrcentlv disrussed Ihy F. Ohl (" Silk and 
Rayon," r q l r .  v, IS). When cotton linters are used, the 
resitlting rayon is considerablv stronjier and more extei~sihle 
in both the wet and dry states and it :\I50 lias a I~etter white 
colour. Tinfoltunately, cotton linters are more expensive 
than wood pulp, but against this is the fact that the linters 
contain lo per cent. more alpha-cellulosr and its use allows 
coniiderable economy in the con~omption of caustic soda for 
the steeping process. The follolving data is given with 
reierence to rayon yarns similarly produced from wood pulp 
and cottori linters :- 

Propert!-. Cotton linter myon. Wood pulp rayon. 
Count 112 dellier I 12 denier. 
Dry tensile strength 1.6 g ram~lden i r r  1.30 grains/denier. 
\Vet ditto o. jS 0.45 
Dry extensibility 22.0 per rent. 19.3 per cent. 
\Vet ditto 31.1 per cent. - 26.9 per cent. 

employed in covering aeroplanes and airships. I t  may be 
noted that in the United States dirigible "Macon" there were 
32,000 square yards of fabric which weighed about 6 tons. 
In the ill-fated British airship " R.101 " which crashed on 
its first flight there was nearly 74 tons of fabric. 

Four groups of textile fabric are  used for airships : Fabrics 
coated with cellulose nitrate dope, fabrics coated with cellu- 
lose acetate dope, uncoated cloths, and gas-cell fabrics. The  
last named consist of cotton balloon cloth weighing from 2.8 
to 4.2 ounces per square yard and coated with a mixture of 
gelatine and rubber latex containing a polyglycerol as  plasti- 
ciser. Fabrics coated with cellulose nitrate dope are least 
hygroscopic and in a saturated humid atmosphere take up less 
than 12 per cent. of moisture. Fabrics coated with cellulose 
acetate dope behave similarly in atmospheres up to 97 per 
cent. relative humidity, but a t  roo per cent. humidity they 
absorb moisture rapidly and finally take up 30 to 35 per cent. 
of moisture. Uncoated fabrics, whether mercerised or un- 
mercerised, take up about 20 per cent. of moisture, whilst 
the gas-cell fabrics are the most moisture absorbent and may 
take up roo per cent., this being due to the hygroscopic pro- 
perties of the gelatine and glycerol presellt in them. I t  is 
customarv to coat gas-cell fabrics with a film of paraffin to 
letard the absorption of moisture; this treatment is effective 
a5 is indicated from the fact that the moisture absorption 
of samples of fabric with and without paraffin coating were 
found to he 52 and 71 per cent. respectively. 

On aeropianes, fahric coated with the inflammable 'cellu- 
I O F P  nitrate d o ~ e  is cornmonlv used. I t  is found that when - -  ~ ~~~ 

a cellulose acetate dope is employed the fabric loses some of 
its tautness in humid weather and particularly under con- 
ditions of fog. It is believed, holyever, that in order to  
minimise fire risks, cellulose acetate is the only type of dope 
used on service planes in France. 

New Indigosol Dye 

During the past t11.o years the number of Indigosol dyes 
avail:\ble has been steadily increased so that now practically 
any shade may be produced with this particular range of 
n.;rter-soluble vat dyes. C. Rudolph (" Kunstseide," 1935, 
17: 17) has now noted the appearance of a new grey member- 
Indigosol 1RI.-xhich is suitah!e lor the production of dye- 
i n g ~  of indanthrene fastness. Indigosol IBL is useful for 
application to cotton and real and artificial silks particularly; 
Imth dyeing and padding methods of application can be used. 
1)eveloprnent of the dye on cotton is n;ust conveniently 
obtained by treatment with sulphuric acid and sodium 
nitrite, but on real silk an acidified hichromate liquor is 
1-ecornmellded for this purpose. The solubility of the dye 
is good. Rudolph gives full details of dyeing methods and 
indicates (with attached patrerns) compound shades which can 
I,e obtained in admixture with other indigosol dyes. 

Resistance of Wool to Bacterial Attack 

Some few months ago R. Burgess (" 1. Text. Inst.," 1934. 
25, 2Sg.T) described a method by which the susceptibility of 
wool to attack by bacteria could be determined without 
actually using a bacterial culture. It depended on the dis- 
covery that a suitably brlfferetl solution of trypsin or pepsin 
acts on 1voo1 in much the same manner as bacteria, except 
that it is more rapid. The technique suggested is as follows : 
The ~vool (about 0.1 gram) is freed from natural or added 
grease, wetted with water and then immersed in a mixture 
of 5 C.C. of ( a )  trypsin 0.5 gram, distilled water loo C.C. and 
(b) 0.10 M. potassium dihydrogen phosphate 34 c.c., 0.05 M. 
borax 66 C.C. (buffered to pH = 8.6). Two drops of toluol 
are added and the tube corked and incubated at  35 to 40 C. 
In the early stages of incubation, microscopical observations 
of the e~ i the l i a l  scales of the wool fibres are made at  hourly 

&foisture ~ b ~ ~ ~ ~ t i ~ ~  properties of ~ ~ b ~ i ~ ~  interval; and thereafter a t  longer periods. I n  this manne;, 
breakdown of the wool fibres can be followed progressively. 

Interesting data concerning the behaviour of various types As the attack proceeds, the epithelial scales loosen and then 
of aeronautical textile materials towards a humid atmosphere become detached whilst the fusiform cortical cells separate 
have recently lwen published by G. M. Kline ( ' I  Amer. Dye- and the fibres become thinner. 
stuff Rep.," 1 ~ 3 5 ,  24, 4) and the facts given are of consider- More recently, Burgess (" J. Text. Inst.," 1934, 25, 3grTl 
able importance for quite large quantities of fabric are has recorded the results of his examination of a number of 
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treated and untreated wool materials by the trypsin test. 
Firstly, it was noticed that a considerable number of wool 
samples dyed with chrome dyes had good resistance to attack, 
and subsequently it was shown that treatment of wool with 
a hot chrome-sulphuric acid bath made it resist trypsin attack 
quite well. I t  will be remembered that a product-Eulan 
N-is available for mothproofing wool and that this substance 
is known to make wool somewhat more resistant to bacterial 
attack. Burgess has compared the effects of Eulan N with 
chrome and finds that the chrome and acid treatment gives 
wool the greater resistance to attack. At the same time, 

however, it was found that the protective influence of the 
chrome and acid is much enhanced when Eulan N is applied 
to the wool simultaneously. 

Good resistance to bacterial attack is conferred on wool 
by treating it with a mixture of cutch with copper sulphate 
or potassium bichromate: Formaldehyde treatment has only 
a small protective effect. Using the trypsin technique, 
Burgess is continuing the investigations with a view to dis- 
covering a treatment of wool~vhich,  whilst giving this fibre 
excellent resistance to bacteria, will have no adverse effect . 
on the properties of the wool itself. 

The De-Sizing of Silk and Cotton 
Diastatic Hydrolysis of Glue and Gelatine 

IN the de-sizing of silks and cottons, bacterial diastases, while 
working most efficiently at their own characteristic optimum 
of temperature and reaction, are less detrimentally affected 
than malt and pancreatic enzymes by deviations from it, said 
Mr. J. E. Evans, B.Sc., in a paper read before the Bradford 
Junior Branch of the Society of Dyers and Colourists on 
February 4. 

The best temperature for de-sizing with rapidase is ~ f k -  
1650 F.  This enzyme, like malt diastase, works most 
efficiently in a medium which is neutral or just on the acid 
side, say, $H 6.5, hut again, like malt, the bacterial diastase 
can still de-size efficiently in a comparatively quite acid 
liquor. Unlike malt, however, bacterial diastase has the 
advantage of being active on the alkaline side also, up to 
about bH 8.c. While malt and ~ancrea t i c  enzvmes are 
quicklJ destroyed if heated much abbve their optimum tem- 
peratures, the bacterial diastase mill resist heating to over 
1950 F., especially in presence of starchy material. On the 
other hand, lower temperatures than thc optimum can be 
employed with hacterial diastases where colours, conditions 
of work, or the cloth demand ~ t .  These enzymes will de-size 
quite well, for example, at 1400 F. The greatest margin of 
safety for practical worklng thus appears to be ~ v i t l ~  the 
hacterial de-sizing agents. 

Continuous Process with Rapidase 

While all three types 01 enzymes -malt, pancreatic and 
bacterial diastases-are used satisfactorily for the usual non- 
continuous methods of de-sizing, the higher working tempera- 
ture of bacterial diastases and the almost instantaneous lique- 
faction of starch obtained at such temperatures has rendered 
it possible to apply rapidase for de-sizing cloth in a way 
previously impossible. By using any machine affording a 
rapid passage of the cloth through three or more compart- 
ments, conversion of the starch and washing-off the liquefied 
size are effected continuously in one passage. The essentials 
are to pass the fabric through a bath of hot water to wet i t  
properly, to burst the starch and to wash away mineral salts, 
and then pass it through a bath of the diastase maintained at 
750 C. Without pause, the cloth is finally run through one 
or two washing compartments containing boiling xvnter to 
remove the liquefied (and partially solubilised) starch and 
size. De-si~ing is then complete. 

From the practical point of view, almost as important as 
de-sizing is the wash-off which follows. This should he as 
thorough as possihle, with boiling water, or a t  any rate as 
hot as the cloth and colours will stand, so as to remove 
the size which has been liquefied in the enzyme bath, hut 
nhich is still on the cloth. 

Many bleachers and dyers believe that hoiling with alkali 
will bring almut de-sizing, either wholly or partially. If this 
is done it will he found that after several hours of 1,oilina 
with strong soda ash, or even with caustic soda, all the starch 
is left in the cloth. Only a long treatment under pressure 
can dissolve the size, hut the weft is then submitted to the 
action of the alkali for so much longer than the warp, which 
is protected for a time by the s i ~ e  and this is not co~iducive 
to a uniform white. All such alkaline treatments are excel- 
lent for the fatty matters, but have really no effect on the 
starchy materials which constitute about 90 per cent. of the 
impurities to be removed. 

The need for a de-sizing agent of a different type has arisen 

recently ~vith the widespread employment of gelatine sizes 
for artificial silk yarns. It is not always possible to remove 
these sizes by washing with water alone, and considerable 
trouble can arise in later processes from their presence. 
Uneven dyeings, and a h a r d y  handle, are caused in such 
cases. However, an enzyme de-sizing agent prepared in 
powder form specially [or the removal of gelatine sizes has 
heen used in the trade during the last year or two. The 
trade name of this enzyme is gelatase. 

As gelatase is a hacterial e~iryme it is q ~ ~ i t e  resistant against 
variations in working conditions. Its optimum is 1300 F., 
and it works well up to 1400 F.  A slightly alkaline bath 
(PH 7-7.5) is most suitable, but the range of activity extends 
f ~ o m  pH 6.0 to 8.5 or 9.0, giving ample margin on both 
sides of the neutral noint. 

De-Gumming Real Silk 
A problem presenting itself sometimes to real silk manu- 

facturers is how to de-gum real silk in a mixture fabric with- 
out teudering or delustring acetate or other artificial silk in 
the fahric, or in other cases, when treating a mixed fabric 
of silk and wool how to de-gum the silk without felting the 
\rool. Here, the enzyme gelatase iS of great zssistance, since 
it has a certain solubilisine action on the silk eum. The  
cloth is first passed through hot water at 160-1foo F, until 
\vet out to swell the raw silk gum. The enzyme bath ( I  
gallon per 10 Ib. of cloth) is prepared at 1300 F. and the 
de-gumming treatment is carried out on a jig or winch 
machine for 3 hours. The solubilised gum is removed by 
washing well for 10-20 minutes in hot water of at least 
180° F. Finally, to complete the removal of all traces of 
gum, the fabric may be lightly soaped for half an hour a t  
about 1600 F. with 5 to l o  Ih. soap per ICO gallons. This  
is not necessary, however, when the preliminary wetting out 
can he done at the boil. 

Diastatic Hydrolysis of Glues 
'The application of gelatase for the treatment of ordinary 

glue for cloth finishing is novel. Glues and gelatines have 
many advantages as sizing materials, brilliancy, clarity of 
solutions, and their power of s~velling or filling the fabric, 
wl~ile the finished cloth does not mark or dust and the most 
delicate colours are never impaired. Conversely, defects 
palticular to raw glues are those of poor penetration into 
heavy. goods, the difficulty of using strong solutions and 
especially in the hardiness of the finished cloth. 

The diastatic hydrolysis of glues and gelatines is made in 
the following manner: Make a solution of glue in water, 30, 
40 or 50 per cent.; neutrnlise ~ r i t h  soda and maintain the 
solution at 1 p 0  F. Add gelatase and leave the solution to 
cool off slowly overnight after keeping it a t  1300 F. for 
about an hour. The hrdrolysi~ of glue liv gelatase follow.. 
the same laws as that of starch by rapidase, but, up to thr  
present, gelatase is the only product which can hring about 
the limitrd liquefaction of clues, without the wasteful forma- 
tion of valueless amino acids and lower degradation products. 
These liquefied glues are simple to prepare, but, if preferred, 
finishers will shortlv be able to obtain them ready for use. 

This liqnefied glue has a total lack of stickiness (in the 
ordinary sense), no tendency to set as ordinary glue solutions 
do on cooling and excellent penetration into any fahric, to 
which thickness and fullness is given without harshness. 
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Works Councils in Modern Industry 
Their Value in Solving Social Problems 

FOR what reason is a works council formed; what is its 
constitution and how does it function? Mr. R. L. Rait, of 
Imperial Chemical Industries, Ltd., answered these questions 
in a paper on "Works Councils," which he read at a meet- 
ing of the Junior Branch of the Institute of Industrial 
Administration on January 30. Before the days of rationali- 
sation, he said, the works manager knew personally every 
man or woman in his factory. With the advent of combines 
his factory was amalgamated with others, and, in due course, 
we will assume that it was closed down because there was 
another place in the company where the manufacture could 
be carried out more efficiently and more economically. 
Eventually, there exists a number of works with much 
increased personnel. Numerically it is impossible under the 
new co?ditions for the works manager to know more than a 
minority of the men. 

I t  is true that one may find in these larger factories a 
labour manager or welfare supervisor, whose job is to act 
as liaison officer between the management and the employees, 
but, although the workpeople can go to him and get help 
and advice, it is difficult for them to get to know the managing 
director, and in many cases the men in the works do not 
know the works manager even by sight. There is thus a 
serious lack of contact between management and employees. 
Concurrently with this situation it has become more and more 
the accepted principle that the care of employees is just as 
important as the interests of the shareholders, and once you 
have accepted that principle it is a natural corollary that the 

Bmployee should have a voice in the running of the factory. 
and, although few people expect him to assume managerial 
functions, there are many subjects connected with the general 
wellking of the employees at the factory which can be dis- 
cussed to the mutual benefit both of the workpeople and of 
the management. The works council is probably the best 
means of accomplishing this end. 

Size of the Council 
A works council, generally speaking, is made up equally 

of representatives from the management (including foremen) 
and representatives from the workpeople. The size of council 
varies according to the personnel of the factory, ranging from 
eight memhers in a factorv with fewer than 250 employees 
to 24 members in a works.with over 2,000 employees. For 
a works ~r i th ,  say, 8,wo employees it has been found pre- 
fel:lble to have as many as four councils, as a factory of 
that size should readily be capahle of sub-division. The 
management nominates its representatives to the council and, 
as far as possible, half of the seats available should be 
allocated to foremen and forewomen. The employees elect 
their own representatives by ballot. In  Imperial Chemical 
Industries, Ltd., there are three types of council-the works 
council, thr  group council and the central council. 

.A works council is primarily a consultative.body, advisory 
to the management. I t  is not concerned directly with the 
problems and conditions relating to an industry, but is chiefly 
concerned with the particular works of which it is representa- 
tive and is therefore not competent to discuss a matter which 
is the subject of an operative apreement between the company 
and any trades union. 

Works councillors have, in the experience of Imperial 
Chemical Industries, Ltd., given most enthusiastic support to 
the management on questions of safety. By propaganda and 
example to their fellow workers they have brought ahout an 
atmo~phere of safety-mindedness which it is otherwise quite 
impossihle to producc by the display of regulations and 
~iosters. A large field has been covered by the sub-committees 
of the councils which have dealt with this question. 

It is customary for the chairman of the co~mcil, who, by 
the way, is usually the works manager, ,to tell the council 
the trade position month by month. This will include a 
comparison of the orders received with a previous period, a 
revi?\v of  each of the units in the factory with comments on 
the progress achieved and an estimate of the position during 
the coming month. Should it become necessary to work short 
time or to suspend emplovees in consequence of trade depres- 
sion the council is informed of this beforehand and its advice 
i~ sought as to the manner in which this can best be carried 

out to avoid undue hardship. Members of the council 
appreciate that they have the confidence of the management 
in these matters, and by the interchange of ideas there arises 
an atmosphere of understanding which it is impossible to 
get by any other means in a large works. 

The election of the workers' representatives should be held 
annually on general election lines, including provision of 
works notices, voting papers, ballot boxes and neutral 

.scrutineers, etc. A candidate should have a service qualifica- 
tion with the company of from three to five years, otherwise 
the man may not know the actual conditions of the section 
of the works for which he is standing. The register of voters 
should include, for the same reason, only those employees, 
who have been in the service of the company for a whole year. 

The Ideal Period of Office 
There is divergence of opinion as to the period during 

which members should remain in office. On the one hand i t  
is argued that representatives generally require some little 
time to become acclimatised to their work, and that it takes 
a year before they settle down. On the other hand it is 
pointed out that one of the chief functions of the council is 
a n  educative one, and therefore the principle of annual retire- 
ment gives to.an increasing number of members a n  oppor- 
tunity to widen their outlook. 

Regularity of meetings is essential. The workers' repre- 
sentatives who attend the councils should do so half in their 
own time and half in that of the firm, and for the latter 
period they should he paid at the same rate as if they had 
been still working. The meetings are best held in the works 
manager's office, in the board room, or in some other place 
where members feel that they have some standing as a meet- 
ing. As a matter of convenience, meetings are usually held 
at monthly intervals unless pressure of business or urgency 
calls for more frequent meetings. The choice of chairman 
is important as the usefulness of the council depends largely 
on whether he is sufficiently sympathetic and patient; he  
must not rush through the agenda or appear too formal. Care 
should also he taken to avoid any suggestion of "sides " in 
the council by intermingling of the management and of the 
workers' representatives round the table. 

The existence of works councils makes an admirable 
medium through which people can co-operate to solve the 
many social problems with which modern industry is faced. 
The success or failure of that wider aspect of scientific 
management which we call rationalisation will depend funda- 
mentally on the degree to rrhich sympathy and practical con- 
sideration is given to the human factor. Works councils have 
come to stay, and will form an important part in those in- 
dustries nrhere' rationalisation is going to reap the success 
~rhich it undoubtedly deserves. 

The Other Man's Point of View 
A number of points were put to Mr. Rait during the dis- 

cussion. He stated that there are a number of firms in this 
country who operate works councils, and, generally speaking, 
these schemes are found among the larger concerns rather 
than the smaller. The variety of suggestions which come 
before councils is wide, and, although it is not possible to 
give statistics as to the percentage of recommendations from 
councils which are afterwards put into operation by the 
management, it is true to say that the occasions on which 
the management finds itself obliged to turn down a recom- 
mendation are the exception rather than the rule. Although 
a works council is primarily a consultative body, it also 
exercises executive powers, such, for instance, as the admini- 
stration of henerolent funds, and of certain matters of disci- 
pline. In t h r  :~b>rnce of any special iactors, the manngemrnt 
h a s  ofrcn I~ern suided h\. the recommendntioni of the council 
on such questions as the most equitable manner, from the 
men's point of view, of operating short-time working, sus- 
pensions owing to trade depression, and rotation of shifts. 
Works counciis had proved a most useful medium for intro- 
ducing the "other man's point of view." An extremist soon 
modified his attitude to life as the result of the co-operative 
atmosphere under which the work of the council was carried 
out. 
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Growing Importance of the Rubber Industry 
Faotory or University as Training Ground 

TIre growing importance of the rubber industry in Scotland 
was emphasised by Mr. D. D. McLachlan, of the India Tyre 
and Rubber Company, Ltd., who was one of the principal 
speakers at the annual dinner of the Institution of the Rubber 
Industry (Scottish Section), held on February 8 in the Grand 
Hotel, Gla~gow. Mr. McLachlan, proposing the toast of 
" The Institution of the Rubber Industry," said that while 
the present age was undoubtedly the electrical age, we were 
also on the eve of the rubber age. The popularising of 
rubber goods sprang not from the necessity to use the enormous 
supplies now available, but from the fact that the new latex 
articles would be for the benefit of humanity. He pointed 
out that tyre companies, one and all, were doing their utmost 
by means of construction and design to help in reducing 
road dangers. 

With regard to Scotland's share of the industry, he said 
that of the loo,ooo tons of rubber imported into Britain last 
year, Scottish manufacturers used 10,6oo tons, or l o  per cent. 
of the total. This material was used in the making of 
Scottish rubber products which had great acceptance through- 
out the Empire and the world, these including cables, coated 
fabrics, raincoats, footwear, sponge rubber, golf halls, rubber 
paving for streets, tyres, inner tubes, tyre repair materials, 
hospital and druggists' supplies, and innumerable household 
fittings. 

Mr. F. D. Ascoli, president of the Institution, in respond- 
ing to the toast, referred to the work that was being carried 
on by the council on behalf of the Institution. Efforts were 
at present being made, he said, to obtain a Royal charter, 
which was a matter of great importance not only for the 
Institution'but for the industrv as a whole, and he hoped they 
would be successful in their efforts to obtain it. 

The Better Training Ground 
A discussion on the question as to whether the factory is a 

bettertraining ground than the university was opened by Mr. 
A. T. Roberson, of the Works Superintendents' Department, 
Dunlop Rubber Co., Ltd., at a meeting of the Midland Section 
of the Institution of the Rubber Industry on February 7. 
He said he had come to the conclusion that men who obtain 
their experience in the factory, commencing a t  a fairly youth- 
ful  age, have the advantage over their university brothers. 
University life was no doubt excellent from the viewpoint of 
having a good time, with the leisure to develop the sporting 
instincts to the full-during working hours as it were-but 
what a shoclc a man must get when he leaves the university 
to enter industry at age 21, or over, and finds that he 
has to compete with men of his age who have had four or 
five years start on a job where he has to earn his living. 
The university can undoubtedly produce chemists and research 

ing, which have their counterpart in modern factory practice. 
If this is done, then the university men will need a little less 
factory period .before they are of some value to industry. 
There is, he added, an increasing tendency on the part of 
university students to get practical experience Tn factories 
during their usually long vacations. Whether this is due 
to a n  urge on the part of the universitv governors, or the 
desire of the students, he was not sure, 'but, in any case, it 
is a healthy sign. 

Mr. Roberson favoured the secondary or grammar school 
boy who enters industry at age 17 or 18. He said the factory 
can select boys of this age who have done reasonably ~ve l l  
at school and are likely to show promise. These youths 
should spend definite periods in the various departments, 
workshop and otfice, while continuing their studies during 
evenings at institute or technical college, and, where possible, 
day classes during working hours. Encouragement should 
be given to those who show special merit, and advanced 
courses arranged. This combination of hard practical train 
ing, in conjunction with studies of the subjects bearing a 
direct relation to the work, is far in advance of any university 
course, and is where the average young man scores over the 
university student. 

London Section : Rubber in the Gas Industry 
Rubber in the gas industry was discussed hy Mr. C .  R. 

Austen, of the Gas Light and Coke Co., before the London 
and District Section of the Institution of the Rubber Industry 
on February 11. Closer co-operation between the rubber and 
gas industries mas urged by Mr. Austen. The special require- 
ments of the gas industry should be more fully known and 
understood, he said, as future advances in gas design and 
technique will inevitahlv increase the demand for rubber. 

Rubber joints are already finding increasing favour, but 
complete confidence in them has not yet heen established in 
this country, and the provision of national standards of quality 
and performance for rubber jointiug materials ~ o u l d  greatly 
enhance their reputation. In the utilisation of gas, the most 
important uses for rubber are for geyser diaphragms and 
flexible tubes for the conveyance of gas. Diaphragms in 
general are satisfactory, hut flexible tubes, he declared, while 
being satisfactorv in other respects, smell unpleasantly after 
a short period bf use. The smell can lx: traced to thr  
migration of the gas through the rubber, and, although con- 
s i d ~ ~ a h l e  attention has been paid to this subject, there remains 
a real and urgent need for a pas-resisting robber tube. 

Royal Society of Arts ' 

workers, and there is room for these specialists in most 
branches of industry to-day, but their training has been along 

Thomas Gray Memorial Trust 
certain well-defined logical lines, and it is extremely difficult UNDER the will of the late Thomas L. Gray, the Royal 
for them to accommodate themselves to the practical side, Society of Arts has been appointed residuary legatee of his 
and they do not readily do so. They have been trained as estate for the purpose of founding a memorial to his father, 
scientists and are not informed on factory problems of ~ l a n -  the late Thomas Grav. C.B.. who was for manv vears Assistant . . 
ning, labour management, etc. Secretary to the ~ o & d  of 'i'rade (Marine ~ e ~ a r t m e n t ) .  The 

The argument against a university training for an industrial objects of the trust are " The advancement of the Science of 
occupation is that it occupies the years between IS and 23, Navigation and the Scientific and Educational interests of 
which are the most receptive years. I t  might be argued that the British Mercantile Marine." 
the university man has the more trained mind; on the other The council now offers (i) a prize of £100 to any person 
hand, the boy of 17 can easily remedy this by attendance at who may bring to its notice an invention which, in the opinion 
evening and part-time day classes. As proof of this Mr. of the judges is considered to be an advancement in naviga- 
Roberson spoke of the numerous great men in all walks of life tion, proposed or invented by himself in the period January 
who were not university trained, and many not even with 1, 1930, to December 31, 1935, (ii) a prize of £100 for an essay 
secondary school education. The university man has, at the on Modern Navigational Appliances. I .  .Appliances made 
age of 21 or over, passed the stage when he wants to start possible by electricity on board, e.R., wireless D.F., echo 
learning a job. He wants and expects to get a job of respon- sounding, gyroscope, etc. 2. Appliances not depending on 
sihility immediately he enters the factory, and he is obviously electricity, e.g., range finding, sounding machine, compass, 
totally unfitted. etc. Competitors must send in their esstlys not later than 

Personally, Mr. Roberson felt that theoretical education is December 31. 1935, to the Secretary, Royal Society of Arts. 
carried on too long, and certainly not on lines that fit in with Both competitions are open to persons of any nationality, but, 
modern factory practice. He held the view of many that in the case of the essay competition only, competitors must 
universities should endeavour to cater, not only for the specia- be past or present members of the seafaring profession. The 
list, but for those who require an education on broader and council also reserves an option on the copyright of the success- 
more general lines. With this in view, industry and the ful essay or essays, but does not claim any rights in.respect 
university must co-operate and provide the facilities for train- of any invention to which a prize may be awarded. 
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The, Functions of a Research Department 
Points from a Paper by Mr. T. M. Herbert 

THE ultimate object of a research department is to assist 
in increasing the net revenue of the company in relation to 
its capital outlay, said Mr. 1'. M. Herbert, of the L.M.S. 
Kailway Research Department, in a paper read before the 
Institute of Fuel, on February 13. In the case of a railway 
company, it may achieve this result either directly, by point- 
ing the way to savings in operating or maintenance costs, or 
indirectly, by assisting in the development of better services 
to the public or in helping to avoid irregularities and failures 
in service. 

To play its part in attaining these objectives the research 
department should : ( I )  discover and define problems in which 
scientific research can assist; (2) provide means, either intern- 
ally or externall):, for carrying out such scientific research; 
(3' act as scientific consultants to all departments; and 
(4) keep the departments in touch with scientific develop- 
ments relevant to their activities. I t  a.ill, therefore, be noted 
that the work of a research department in an established 
industry is essentially of an advisory nature, whereas in 
many of the newer industries, e.g., the electrical industries, 
it is largely in the research department that the ultimate pro- 
ducts of the industry are born. 

Well Defined Stages 
Most industrial research problems can now be attacked 

without the fear of serious ditliculties of method and tech- 
nique. In  almost every piece of industrial research, whether 
concerned with the development of some new material or , 
process, or with the cause of some defect or trouble, there 
is a series of well-defined stages. First, there is the isolation 
or selectio~i of the problem to be studied ; secondly, the exact 
definition of the selected problem and the collection of any 
outside data bearine on the subiect: thirdlv. there is the 
laboratory stage proper, from whkh it is hoped that sooner 
ur later certain suggestions will emerge; fourthly, there is 
the demonstratio~i st:ige of full-scale trial; and lastly, there 
is the application stage when the results are applied in general 
practice. 

The selection of subjects for research, particularly of major 
problems, is not a simple or automatic process. In any in- 
dustry, factory, or department, there will exist, it is true, a 
number of unsolved difiiculties, but these do not allrays 
emerge readily as soon as a resrarch dep;lrtment is formed. 

.4 problem selected is not neressarily a problem defined. 
The definition of a problem requires close co-operation be- 
tween the patient and the doctor, and it does not always 
happe~i that the patient is good at diagnosing his own symp- 
tom\. 'l'lie research departnlent must be allowed to form its 
o\rn judgment on the evidence submitted to it, and in order 
to effect a scientific aiialysis of the problem, the research 
department must set itself out to become a specialist in the 
technique of meadurement. 

Close Contact with Organisations 
'l'hr \tngt, now arrives at which it should be possible to 

ser what esperime~ital work is required, but, before putting 
thi-: ill train, it is most desirable to make sure that similar 
work has not been carried out previously in some outside 
inititution. A survey of the litmature of the subject is re- 
quired, and this process, unaided, may be a lengthy one. Close 
contact with organisations can he of cotisiderable value. They 
aln1o.t invariably maintain an efficient library and informa- 
tion 5ervice and are uaually prepared to undertake the pre- 
paration of a short bibliography for inquirers. In  the ab- 
sence of facilities of this nature, the work will have to, be 
done nh iiritio by the research staff in libraries such as the 
Patent Office Library in London. 

IVith regard to the actual conduct of laboratory work, a 
aecision must first of all be reached as td whether this should 
be done in the firm's own laboratories or at some outside 
institution. In  the case of a railway company, with its wide 
range of interests, there is ample scope for hoth methods; 
in the case of a smaller firm dealing with a less diversified 
range of subjects, there is much to be said for doing most 
of the work internally. The advantages of doing the labora- 

tory work oneself are that (i) the research staff is usually 
conversant with some of the practical aspects of the prob- 
lem; (ii) there is closer control, which enables a promising 
result to be quickly appreciated; (iii) the cost is often less, 
provided reasonable laboratory facilities are available, and 
unless some unusually expensive apparatus or highly spec- 
cialised technique 1s needed. 

The extent of the facilities for obtaining information and 
advice, and for having investigations carried out, is much 

.greater than is often appreciated. First, there is the Depart- 
ment of Scientific and Industrial Research, and the various 
research stations and boards associated with it, dealing with 
physics, chemistry, fuel, building, timber, food, illumination 
and a variety of other subjects. This organisation has been 
developed with the specific object of helping industry, and it 
can and should be regarded by all industrial research depart- 
ments as part of their common assets. 

Whercver conducted, most researches wi!l sooner or later 
reach a stage when suggestions for practical trial can he 
made. A common mistake is to transfer laboratory results 
to the trial stage too soon, and it is very essential to be 
reasonably sure that a suggestion is really promising before 
requesting that a trial should be allowed. Naturally, only 
a proportion of such trials will be even moderately successful, 
but a flood of immature suggestions quickly discredits both 
the scientific ability and the practical common-sense of the 
..""--""I. -.-o 
,G>C'%,L,, at*,:, 

The formation of a research department in an existing in- 
dustry involves hoth an innovation in function and a n  experi- 
ment in organisation. New facilities are provided for exist- 
ing departments by the formation of an independent scientific 
service, but proof of the soundness of this step can be found 
only in the results yielded by it. 

Canadian Metal Production 
Mineral Exports Rivalling Agricultural Products 

c.4s~LM's silver production in 1931 totalled 10,3jo,ozg fine 
ounces, valued a t  $7,764,000. an increase of 8 per cent. in 
quantity and 35 per cent. in value as compared with 1933 out- 
pot of 1j,187.9jo fine ounce:: ($5,746,027). Last year's copper 
output, amounting to 367,054472 Ib., was a record figure for 
the Dominion, exceeding the total for 1930 by 21 per cent., 
~rhi ls t  the output of copper in 193.3 reached only 299,982,448 Ib. 
valued at $?1,634,853, as compared with $26,881,000 represent- 
ing the value of the 1934 production. The previous record 
production of 1930 was valued, however, at $37,943359. 
Nickel output, con*g of refined nicltel, nlckel In n~cke l  
oxides sold and 111 matte exported, totalled last year 
130,346,400 Ib. valued a t  930,674,000, as against 83;264,658 Ib. 
($20,130,480) in 1933. Last year's output was therefore 
higher than that of 1933 hy 56 per cent., and by 18 per cent. 
as compared with the previous record year, 1929. Lead pro- 
duction in Canada in 1934 is estimated at 342,S1r,ooo lb., 
valued a t  $8,357,000, an increase of 29 per 'cent. over tlre 
1933 total of 266,475,191 !b. ($6,372,998) Zinc production 
rose by ? I  per cent. d u r ~ n g  the year from 199,131,984 Ib. 
($6,393,1j4 to 300,747,113 lb. ($g,~br),ooo), being I? per cent. 
greater than the total reported in 1930, the previous record 
year. 
. The importance of the non-ferrous smelting and refining 
industry in Canada continues to increase, the value of plant 
products reported for 193.1 being $100,561,297, as against 
$76,442,076 in the previous year: Exports of these metals 
have gro\rrn as well during the year from $48,130,177 to 
$49,340,62j, while during the year 1933 a total of 469 Canadian 
factories manufacturing non-ferrous metal products had a 
production valued a t  $167,105,017. The Hon. W. A. Gordon, 
Minister of Mines, of the Dominion of Canada, in an article 
contributed to the " Montreal Gazette " recently, shows that 
the development of the mining industry in recent years has 
brought mineral exports to a ~os i t ion  rivalling in importance 
those of agricultural products and exceeding in value those 
of the forest industry. 
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Notes and Reports from the Societies 
Society of Public Analysts Constituents of Meat .4cti1ig as Pointers of Change," by 

Mr. L. C. Baker, of J. Lyons and Co's research laboratories. 

Dermatitis, Inks and Cod Liver Oil Evening session, " Post-Mortem and Refrigeration Changes 
in Meat," by Dr. T.  Moran, of the Low Temperature Re- 

AN ordinary meeting of the Society of Public Analysts was search Station, Cambridge. " The Storage and Condition- 
held at the Chemical Society's Rooms, Burlington House, on ing of Fresh Meat," by Mr. Hal Williams. 
February 6, Mr. John Evans, president, being in the chair. 
Certificates were read in favour of A. E.  Andrews, W. L. Research: Criticism Of of Tender 

Y i::~;~,~. ~ i e F ~ ~ ~ , n n ) g O ; v ~ k f c ~ c ; e ~  2::~:; zd 2; DR. R. E. STRADUNG, director of Road Research of the De- 

Society: H, R, w, Hoff, L. J, S, Lane, and A, E, partment of Scientific and Industrial Research, read a paper 

Wright. before the Road and Building Materials Group of the Society 

In a paper on c L  The Chemical Examination of Furs in of Chemical Industry, on February 13, which gave an account 

Relation to Dermatitis. Part V. The Action of Acid on of some of the work being carried out a t  the Road Research 

Bandrowskirs Base,n by Dr. H, E, Cox and Mr. J. U, Lewin, Laboratory. The author dealt with the subject of road 

it was stated that a study has been made of the decomposition science under the following main headings : ( I )  Road require- 

of BandrowskiZs base by boiling i t  with dilute hydrochloric ments; (z) affecting the (3) properties road 

acid, The intermediate product has a strong violet-red materials, and (4) design and construction of roads. "The 

colour resembling logwood extract and is probably an unstable a't engineering," said Dr. Stradling, " a far 

quinonediimide dihydrochloride, The final products are para- greater proportion of the fie'd of practice than it should do 

phe~ylenediamine and a black quinoid compound, C,,H,,N,O, in these modern times, and one of the most difficult sides 

(for which a structural formula was given), together with of our 'work is the attempt to understand and express scien- 
small amounts of carbon dioxide and hydrogen cyanide, The tifically the empirical working rules of the art of road con- 
mechanism of the reactions was discussed. Notes were given struction." 
of the analytical reactions by which the red products of de- According to the Ministry of Transport figures only about 
composition of Bandrolirski's base and its analogues prepared 4 Per Cent. of street accidents could be traced to actual road 
fl.om di-methy]-l)-phenylenediamine may be detected in the conditions, and that was much to the credit of road engineers 
presence of l ~ g w ~ ~ d - ~  problem which arises in logwood-dyed and the Ministry of Transport. I t  might be that the financial 
furs which have been topped by means of a diamine. cost was high, but by road research there was little doubt 

DI. C. ~ i ~ ~ ~ ~ ~ t h  ~ i t ~ h ~ l l ,  in a paper on " ~h~ use of that cheaper methods would be worked out. On the subject 
Infra-Red Rays for Distinguishing between Illks and pig- of road construction Dr. Stradling uttered a word of criti- 
merits," showed that plotuikow's discovery of the cism of the rule of accepting the lowest tender. He said it 
of longitudinal expansion and reflex scatter in^ of the rays might strike the purely finallcia1 mind as a simple working 
affords an explanation of the remarkable results obtained by rule to prevent favoritism and promote efficiency, but he felt 
infra-red photography, such as the deciphering of documents that a high percentage of road troubles resulted from this 
in a closed envelope and the revealing of obliterated writing. procedure, and probably nearly all the hills for extras and 
The degree of transparency of blue-black inks to the rays variations. 
depends, in part, upon the relative proportions of black Work in hand was being pushed forward as fast as possible 
ment and blue dye. Some red pigments, such as vermilion with the staff available to produce the information which 
and red ochre, are transparent; others, including Indian red, would lead to more exact specification of materials. Also the 
are opaque. Of blue pigments, Prussian blue is opaque, work on methods of road measurement should provide instru- 
cobalt blue and aniline blues are transparent, and ultramarine mental means of specifying finishing limits to road surfaces 
is fairly transparent. The method thus enables certain print- in addition to providing valuable aid to engineers in indicat- 
ing inks and coloured pencil pigments to he distinguished ing when repairs were necessary. With bituminous materials 
from one another. Sepia from the common cuttle fish is the knowledge which would thus become available for speci- 
relatively opaque, and in this connection it 'is shown that fication purposes of materials and finishing limits together 
the reflex scattering of rays bv the skin of a negro (which with compaction details, would probably provide the chief 
appears white in an infra-red photograph) is much more pro. items necessary to the designer of such roads. For concrete 
nounced than the scattering from the skins of aquatic animals. work knowledge was also required as to the strength require- 
Thus, the pigmented stripes on the skin of a mackerel have ments of road slabs and this was receiving detailed stud!.. 
their normal dark appearance in an infra-red photograph. Dr. Stradling concluded with a call for sympathetic co- 

hlr. R. S. Morgan and Mr. H. Pritchard, in a paper on operation between the practitioner and the scientific worker. 
" Vitamin Potency and Associated Characteristics of Cod- " I t  is," he said, 'L an urgent necessity if progress, ,\.hich 
Liver Oil," showed that the vitamin potencies of an average matters, is to be made in any reasonlble time. IVill you give 
sample of cod-liver oil, prepared by mixing together equal us your friendly and constructive criticism and the results 
quantities of 64 samples of medicinal oil purchased retail of your own practical experience it he road con- 
f ~ o m  pharmacies in different parts of the British Isles were struction, manufacture of materials r r  laboratory work? \Vr 
determined as 670 international units of vitamin A and 81 are a young organisation and we are anxious to be of the 
international units of vitamin D per gram. These assays maximum service to the industry at the earliest possible 
were based on the results obtained with 40 pairs of rats in moment. W e  hope yon will visit the laboratory-not as 
each assay. The characteristics associated with vitamin A sight-seers but for serious discussion.,9 
of the average oil were as follows : Blue value, 9.3: blue 
value via unsaponifiable matter, 21.8; extinction coefficient - 
at 328 m p  ( I  per cent. solution in a 1 cm. cell) via unsaponi- 
fiable matter, 0.505. Oil Burner Manufacturers 

Annual General Meeting 
Society Of Industry THE first annual general meeting of the British Oil Burner 

A Conference on Meat Manufacturers .4ssociation, which was preceded b r  a 
luncheon, was held at the Connaught Rooms on Februari. 14, 

ARRANGE~~ENTS have heen completed by the Food Groupand when Mr. F. H. Horton, of G. N. Haden and Sons, i.td., 
Liverpoo! Section of the Society of Chemical Industry for presided. Members of the council present were Mr. F. L. 
a symposium on "Meat " to be held in the Chemical Depart- Bolt (Wallsend Slipwav and Engineering Co., Ltd.). Mr. 
meht of Liverpool University on March 8. Many scientists R. L. Nash (Clyde Oil Fuel System, Ltd.), Mr. W. A. 
from all parts of the country are to attend the conference, Huhbard (Combustions, Ltd.), Mr. R. Sutton (1Trquhart's 
which will he divided into an afternoon session covering (1926), Ltd.), and Mr. A. J. H. Binns (Parker, Winder and 
" The Chemistry of Meat " and an evening session dealing Achurch, Ltd.). In addition, the following ordinary members 
with " Meat Storage." The principle papers are : afternoon were represented : G. C. Pillinger and Co., Ltd., Filma 
session, " The Proteins of Meat," by Dr. E. C. Smith, of Burners, Ltd., Swinney Bros., Ltd., and White's Engineer- 
the Low Temperature Research Station, Camhridge; " The ing Co. (Pendleton), Ltd., and associate memhers : The Globe 
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Tank and Foundry (IVolverhampton), Ltd., The Beeston 
Boiler Co., Ltd., Ideal Boilers and Radiators, Ltd., The 
Rheostatic Co., Ltd., and Crane, Ltd. 

Mr. F. R. HORTOS, in dealing with the activities of the 
Association, referred to the fact that a great deal of time had 
been devoted to the consideration of a specification for 
minimum standards of design, manufacture and installation 
of automatic oil-burning plants (domestic and central heat- 
ing.) Considerable progress had been made as a result of 
informal discussion which had taken place with certain 
interested authorities. Before long it should he possible to 
issue the specification, which should he of much value to the 
industry. 

Mr. Horton was re-elected president for the ensuing year, 
whilst Messrs. F. L. Bolt, It. I.. Nash and W.  A. Hubbard 
were re-elected vice-presidents and hon. secretary respectively. 
Com. A. Marsden, of Filma Burners, I.td., was elected to a 
seat on the council. 

Chemical Society 
Liverpool Section : Long-Chain Compounds 

RESEARCHES on long-chain compounds, the subject of a 
lecture delivered to the Liverpool Section of the Chemical 
Society on February I .  The lecturer was Dr. J. C. Smith, 
of the Dyson Perrins Laboratory, Oxford. Professor A. 
Robertson was in the chair. 

During the purification of cetyl (hexadecyl) alcohol, said 
Dr. Smith, it became evident that few of the higher aliphatic 
com~ounds had been obtained free f ~ o m  homoloeues. .411 
extrkme example of the behaviour of these subgances was 
that of mixtures of hexadecyl and octadecyl alcohols. Mix- 
tutes containing from o to 30 per cent. of octadecyl alcohol 
all melted within one degree of the melting point of pure 
hexadecyl alcohol. This was owing to the formation of a 
continuous series of solid solutions with a minimum melting- 
point at approximately 15 per cent. of octadecyl alcohol. 
Similar studies of the more important derivatives of hexa-, 
hepta- and octadecane showed the prevalence of poly- 
morphism, for example, ethyl palmitate formed transparent 
crystals m.p. 19.30, and opaque ( P )  crystals m.p. 24.18~. 
These investigations have been extended by Malkin and by 
Phillips and Mumford. It appeared that the transparent 
forms had the general direction of the carbon chain a t  right 
angles to the terminal planes of the crystal, and in these 
forms there was no "alternation " of melting-point. The 
opaque forms had "tilted" chains and the m.p.'s alternated. 
This was evidence in support of the theory of Tamman (" Z. 
Anorg. Chem.," 1920, 109, 2211, who ascribed alternation in 
m.p. to changes in crystalline form, but it seemed unlikely 
that any one theory would explain the whole range of alterna- 
tion phenomena. 

An attempt had been made to collect and interpret the 
results of the very large number of investigations on this 
subject, and a detailed discussion would shortly be published. 
Briefly, the reactivity of a homologous series of compounds 
with a given reagent fell into one of three classes : (a) There 
was a rapid fall in reactivity in passing from the first 
member (one CH, group) to the third member (three CH, 
groups) and then a slow decrease right along the series. 
Examples were the reactions between alkyl halides and 
trimethylamine, sodium phenoxide, sodium henzyloxide, 
sodium methoxide; the hydrolysis of esters and the esterifica- 
tion of alcohols. (11) There Isas an increase of reactivity 
with increase in the length of carbon chain. Only a few 
examples were known : the relative directing power of an 
alkyloxy-group (as shown by the nitration of p-alkyloxy 
anicoles), the rate of chlorination of o- and p- substituted 
alkyl ethers of phenol, and the rate of conversion of alkyla- 
mine acetates into amides all increased as the homologous 
series was ascended. (c) There were large alternations or 
fluctuations in reactivity with the first three or four members 
of the series, followed hy a gradual decrease. In  all these 
cases there was present some unsaturated atom or group, 
-CO-, -S- or phenyl. Examples were: 

CH, . CO . O(CH,), C1 + K I  (Conantj. 
CH, . CO . (CH,), . C1 + KI (Conant). 
C,H, . S . (CH,)" . OH + H Br (Bennett and Mosses). 
R . CFT, . CO NH, .C H , 0  (Crocker). 

If the dissociated constants of n-aliphatic acids could be 
taken as a measure of their reactivity the acids fell into 
this class. 

In  thanking the lecturer, Professor T. Y.  Hilditch said he  
was hoping Dr. Smith would tell them something about the 
peroxide group on which he believed he had done a great 
deal of work. He would ask Dr. Smith, however, how one 
was to do a melting point when only 0.1 or 0.2 of a gram 
of material were available to work upon. 

Replying, Dr. Smith said that in regard to m.p. with small 
quantities, he thought the most accurate method was that of 
Dr. Chidnorth. - 

Institute of Chemistry 
Liverpool Section : Chemistry of Plant Reproduction 
BEFORE the Liverpool and Xorth-\Yeitern Section of the Insti- 
tute of Chemistry at the Constitutional Club, Liverpool, on 
February 14, Dr. J. McLean Thompson, professor of botany 
at Liverpool University, gave a paper on " The Chemist and 
Plant Renroduction." - - 

~rofessbr  Thompson said that among the aspects of gro~rth 
demanding the attention of both biologists and chemists, per- 
haps the most outstanding was that involved in reproduct~on, 
of which the simple features uere the affairs of the student 
of structure; but there were chemical complexities calling for 
physiological investigation. In~portant aspects of reproduc- 
tion in flowering plants were the diversion from normal 
growth to form sterile or fertile organs, the protein content 
of these, and abnormal cell formation due to protein defi- 
ciency. 

Several lantern slides were shown in the course of the 
address. 

Huddersfield Section : The Work of the Railway 
Chemist 

WORK which comes within reach of the chemist in the employ 
of a railway company was explained by Dr. P. Lewis-Dale, 
B.Sc., F.I.C., in a paper read before the Huddersfield Section 
of the Institute of Chemistry on February 13. He pointed 
out that the first railway chemist was appointed in 1864, before 
the periodic table was oonceived and when benzene was with- 
out its familiar hexagonal iormula. 

Dr. Lewis-Dale first explained the " Railway Classification 
of Goods " to show why the chemist could help towards, 
and, indeed, was an essential factor, in the Correct classifica- 
tion of many commodities. I n  really a surprising number of 
cases, the chemical composition of a commodity affected its 
classification, yet, of course, the classification was not based 
on chemical composition. The chemist's function was not 
to classify hut to assist the commercial department to classify 
con~modities correctlv. Knowledge of what a substance is 
made of was useful only as a guide to what a substance is. 
He instanced cases where a simple chemical is called by a 
"fancy" proprietary name and sold at a very high price as 
compared with that of the chemical of which it is composed. 
The railway classification provided- generic entries which 
applied in such cases. Many "patent" medicines were com- 
posed of single commdn chemicals or mixtures of two or more 
such chemicals. Their proper rlassification, of course, was 
"medicines," which, in the Railway Classification, is "drugs." 

Perhaps the chemist's most intimate contact with carriage 
of goods was the devising of safety regulations and therefore 
goods with dangerous properties were of special interest. Dr. 
Lewis-Dale alluded to the regulations for carriage by rail- 
way of explosives, inflammable liquids, compressed and lique- 
fied gases, dangerous corrosive and poisonous chemicals and 
niiscellaneons substances with dangerous or objectionable pro- 
perties. The regulations had been drawn up during the 
course of years on the recommendations of the chemists and 
\\-ere designed for and directed towards the safety of the 
travelling. public and the railway staffs. They included 
measures' for keeping away from foodstuffs many poisons and 
objectionable suhstances, thus protecting the public as a whole. 
He stressed the necessity for somewhat similar regulations 
t3 he applied to transport by road and cited the Report of the 
Chief Inspector of Explosives as evidence that the same view 
was held in official quarters. The  railway companies were 
continually reviewing their regulations, and if any proved 
unnecessary, or too onerous, they were withdrawn or amended. 
On the other hand, the railways would not withdraw the 
conditions they thought necessary for safety in order to gain 
trarxc, even though loss of traAic had resulted in some 
instances. 

Later in the paper, Dr. Lewis-Dale described other phases 
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of chemists' work of exclusively railway interest. He referred 
to such subjects as chemical treatment of weed growth on 
the permanent way, in water troughs, etc., and to special oils 
and wicks for signal lamps and gave a detailed description 
of the requirements for, and the construction of, satisfactory 
fog signals. H e  stated that the steam locomotive was ex- 
clusively a railway machine, and referred to  several interest- 
ing problems connected with it. The most important was that 
of combt~stion. Detailed experiments were now being carried 
out with a view of ascertaining more about the furnace effi- 
ciency of the steam locomotive under service conditions. I n  

addition to the factors affecting combustion in a stationary 
installation, there were many others in a locomotive, chief 
among them being the necessarily limited size of the com- 
bustion chamber, the draught and its variation, the varying 
power requirement due to speed, wind and gradient. He 
exhibited some graphs showing variation in carbon dioxide, 
carbon monoxide and oxygen in the exhaust gases. As he 
pointed out to an engineer in control of a stationary plant, 
such graphs would seem like a nightmare. T h e  results of the 
series of experiments would no doubt be published when 
f u ~ t h e r  progress had been made. 

Safety in Testing Stills Letter to the Editor 
Additions to Model Rules Engineers Trained in Chemistry 

THE Association of British Chemical Manufacturers has issued SIR,-Professor H. E.  Armstrong's speech at the City and 
a series of additions to its model safety rules dealing with Guilds juhilee celebrations stirs many memories in one who 
the testing of stills, drawn up by the Works Technical Com- had the pleasure and the honour of being one of his students 
mittee of the Association in co-operation with the Home Office when the Central was at its best. I can certainly endorse 
as the result of discussioo following the Mitchanl explosion Professor Armstrong's claim that the Central in those days 
in March, 1933. The additions are as follows : did provide a carefully thought-out training in chemistry, 

Rule I. Every still used for distilling inflammahle liquid, or, at any rate, the essence of chemical methods, for such 
that is to say any liquid flashing in the Abel apparatus below engineer students as might want it, and they were very few. 
80° F., shall he carefully examined and tested at least once Opportunities were also available for chemist students on 
a- year by a competent person by a method or methods appro- certain davs in the veek to go into the engineering shop 
priate to the particular tvpe of still. This person shall issue or drawing office and the electrical lalmratories if they wished 
a certificate which shafl be kept attached to the General to  do so. Again, very few did. 
Register. If any alteration or repair is carried out in con- I was a freak, because, as well as having a leterniination 
nection with the still, the examination and test of the part dating from early childhood to hecome an engineer, I was 
or parts affected shall be repeated and a new certificate intensely interested in chemistry and also electricity, and my 
obtained. (Explanatory note.-Among the methods that may original intention was to specialise in electro-chemical en- 
he used for testing are a hydraulic test with water or oil, gineering. Before going to the Central I served two years 
a n  air test, a hammer test and drilling for thickness. In in the shops, and I am still convinced that this is the right 
some cases a steam test has been found useful for detecting order, shops first and college afterwards. I then took the 
defects, hut great care must he exercised in applying such a second and third year courses in the electrical engineering 
test so as not to set up dangerous strains ill the material department, which courses included a great deal of time 
of the still.) devoted to mechanical engineering and also a systematic 

Rule 2. Suitable precautions shall he taken to prevent course in inorganic chemistry, added to which every hour 
the escape of inflammahle liquid from any still through the which was left optional found me in the chemical laboratory. 
fracture of ally gauge glasses. (Explanatory note.-Gauge I then took a third year on research work in applied 
glasses fitted to stills used for inflammahle liquids to indicate chemistry under Professor Armstrong himself, one long piece 
the level are liable to be fractured and are then a source of work being done in collaboration with (11ow Professor) 
of danger. Fracture may occur either through a blow on the T .  M. Low)'. 
glass or through a sudden change of temperature. The  first I apologise for ~ o i n g  into these pcrsonal details, hut my 
risk can be minimised by enclosing the gauge glass in a suit- point in doing so is to show that, through the lucky chance 
able guard and the second by using a gauge of a specially of choosing the Central for my 'training, I was able, after 
resistant glass. The danger due to escape of liquid from my two years in the shops, to obtain within three years, 
the still arising from breakage of the gauge glass may be making five years in all, a wonderfully comprehensive train- 
met in most cases by arranging for the bottom stopcocks to ~ n g  as a chemical engineer, considering that these years were 
he kept closed by weighted levers, spring-controlled valves, the last five of last century. The credit for this being 
or some other means, except when it is necessaly to take a possible at that date is undouhtedly due to Professor Arm- 
reading. I t  has been suggested that there may be risk of strong, and there is little douht that no such facilities then 
breakage of the glass when the hot liquid of the still is put existed anywhere else in the country. 
into communication with the relatively colder liquid in the Felt. of the college authorities who draw up the courses 
gauge, hut this risk will 1% very small in the case of gauges realise, I think, as Professor A~mstrong does, how utterly 
made of a suitable glass. Even where there is a liability useless to an engineer the standard academic course in 
of the plug of a gauge cock sticking or gumming, the result chemistry, and especially the advanced part of it, is ;  and 
of this will I K  less serious in the <vent of a glass breaking vice versa the chemist ~ tuden t  needs a special engineering 
if the plug is in the closed position than if it were stuck in course. Yet, every year that gocs by increases the necessity 
the open position.) for every engineer in whatever branch of the profession to 

Rule 3. In those huildings or parts of factories where have some knowledge of chemistry. As regards chemical 
inflarnmahle atmospheres are likely to he produced all engineers, there is room for 110th those who start as chemists 
electrical fittings shall he of the flameproof type and made, and for those who start as engineers, but, unfortunately, the 
to British Standard Specification. (Explanatory note.-The former at presenroutnumher the latter in a ratio of 10: I. 
ordinary types of switches, fuses, motors and other electrical There are hranches of chemir;ll engineering where the 
apparatus can often he installed outside such huildings in chemist man, particularly if he has specialised in physical 
positions where there is no inflammable atmosphere.) chemistry, has a great advantage, but when,it comes to the 

Rule 4. In  factories where inflammahle liquids are practical design of plant, involving a first-hand kiiowledge 
handled, valves or switches designed to cut off the supplies of shop methods and of the finer points of good and bad 
of steam, gas and electricity for the plant in which such design, he is lost and the engineer man comes into his own. 
liquids are used, shall be provided at an adequate distance May I, in conclusion, add my appeal to Professor Arm- 
from such plant. These shall be additional to those required strong's for  more and better facilities for engineers to learn 
a t  the plant for the actual control of the operations. chemistry, hut chemistry put in a form that they can see 

Another precaution that may often he usefully adopted is will be useful to them and will therefore not shun like the 
the provision of some means to prevent the spread of liquid plague. At the same time could not the Institution of Chemi- 
should a leak occur, such as the construction of ramps or cal Engineers do a little propaganda work to attract more 
low \x,alls, either round the plant or at doorways. Care engineer entrants to our profession ?-Pours, etc., 
should also be taken, when necessary, to isolate the plant 1. H. WEST, M.I.Chem.E., A.C.G.I. 
from boiler fires or similar sources of ignition by means of 8 Langbourne ~ a n s f o n s ,  
suitable partitions. Ilighgate, N.6. 
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Continental Chemical Notes Far Eastern Chemical Notes 
Sweden China 

BRIQUETTED BEECH WOOD CHARCOAL is believed to have possi- 
bilities as a n  automobile fuel and its manufacture is to com- 
mence shortly by a firm in Tving. 

Czecho-Slovakia 
TRANSPARENT VISCOSE PAPER MANUFACTURE is contemplated 

by a German firm at Tyssa. At present the Visco concern 
of Ossig, with a prod~~ction covering 50 per cent. of the home 
requirements, are the sole makers in the country. 

Greenland 
EXPORT TRADE IN CRYOI.ITE (sodium-aluminium fluoride) fell 

off considerably in 1933. The figures (compared with 1932) 
were 10,351 tons valued at 2.3 million kronen, as against 
17,874 tons of the value of 3.5 million kronen. 

Poland 
A NEWLY-DISCOVERED OZOKERITE DEPOSIT in the Boryslan oil 

field is to be exploited in the near future. 
THE FIRST TRADING YEAR of the concern formed by merging 

the Moscice and Chorzow Nitrogen Works has closed with 
a profit of 0.2 million zloty, but no dividend is being distri- 
buted. Among the products turned out during the year mere 
fat Moscice) : nitric acid, oxygen and ammonium nitrate; (at 
C:horzow) : refined salammoniac, potassium nitrate and am- 
monium carbonate. 

A PAPER FACTORY with a daily capacity of $0 tons of news- 
print is now under construction in the province of Kiangtung. 

Japan 
THE DISCOVERY OF RADIOACTIVE: ORES with a 62 per Cent. 

uranium content is reported in the Yamaguchi district. 
SYNTHETIC CITRIC ACID MANIIFACTURE is expected to com- 

mence in July at a new factory being hnilt a t  Kawasaki by 
.4jinomoto Hompo Suzuki Shoten. 

i'HARMACEUTICAL PRODUCTS, including pheayldimethyl pyra- 
'zolone, amidopyrin and phenacetin, ..vill be made a t  a new 
factory of the rUip.pon Seuqo  Seizo 1C.K. (Japanese Dyestuff 
Cu.) at Osaka-Torisbma. 

News from the Allied Industries 
China Clay 

THE NEW YEAR STARTED AUSPICIOUSLY for the china clay in- 
dustry and producers generally have a stronger confidence in 
the recovery of trade. January shipments were: Fowey : 
35,700 tons china clay; 2,367 t ~ n s  china stone; 1,968 tons ball 
clay. P a r :  10,101 tons china clay; 231 tons china stone. 
Charlestown: 4,926 tons china clay; 756 tons china stone. 
Padstow : 1.001 tons china clav. Penzance: 8co tons china 

2 8 

Germanv clay. Newham: 216 tons china clay. Plymouth: 94 tons 
DANGERS DISTILLATION WORK in the labora. 

china clay. BY rail throughout : S P O ~  tons china clay: These 

lory are best avoided, according to a writer in the UChemker- 
total tonnage 63,282 tons> with 

Zeitung," by adding a little finely granulated natural heavy 6oj465 in I9j4' 
spar. Owing to the high density (4.5) of the mineral, surface Tanning 
strains are eliminated while chemiral reactivity is ruled out 
in all except the rarest cases. THE DEMAND FOR SOLE LEATHER has been maintained and 

MANCAN~SE CARBONATE is stated to be the catalyst now used 
in the large-scale oxidation of acetaldehyde to acetic acid. 
As described by Dr. H. Thommen in the "Cbemiker-Zeitung" 
of February 13, the process now favoured, which is based 
upon the discovery that the oxidation proceeds rapidly if the 
acetaldehyde is diluted with a n  indifferent substance, is con- 
ducted in a $,ow litre reaction vessel in which the aldehyde 
is diluted with acetic arid so that its concentration never 
rxceeds 2 per cent. 

GOOD PROPERTIES ARE ASCRIBED to artificial fibres based upon 
nitrocellulose in admixture with other synthetic fibre-forming 
derivative, thus suggesting a further outlet for nitrocellulose 
in the rayon industries. Among the materials giving promis- 
ing results in association with !iitrocellulose were benzyl cel- 
lulose, butyl cellulose, vinyl acetate, rubber and acrylic acid 
esters. (Working on these lines it is hoped to dispense with 
the necessity for denitration owine to the relativelv low in. 

supplies of the cheaper grades are low. The export figures 
of the first eleven months of 1934 showed a slight increase 
over those of 1933. The craze for cheap sole leather has 
revived the use of fillers such as size, rpsom salts and glucose. 
The chrome leather industry is very busy with spring and 
summer orders. Black and brown suede leathers are very 
popular. White cellulose finished leather promises to be 
popular again this summer. Bleached lining leathers are 
heing freely purchased for export to America. A British firm 
has discovered a new process of patent leather manufacture 
in which nitrocellulose is used and the process rights have 
been granted to a Midland leather dresser for five years. 

Salt Workers Ballot 
Strike Vote Recorded 

~ ~- .. ... 
flammability of the mixtures (" %itrocellulose," Gecemher, T~ IE  ballot of salt workers in ,-heshire, worcestershire and 
'934). Sonth Durham shows a large majority in favour of strike 

action to enforce the restoration of 1931 pay cuts. The 

Chemical Firm Fined result of the ballot, conducted by the Federation of Trade 
Unions of Salt Workers was announced on February 16 and 

Drugs Offence Alleged at Glasgow showed: In favour of strike 1,060, against 181 (165 being 
neutral). 

JAMES Taylor (Trongate), Ltd., Glasgow, manufacturing Only employees of firms in the Salt Manufacturers' Associa- 
chemists and druggists, were fined A 2  at Glasgow on February tion were represented in the ballot. This represents approxi- 
12 for selling to a retail chemist on August 7 five pints of mately 70 per cent. of the trade, the remaining 30 per cent. 
tincture of iodine, composed of quantities of iodine and being composed of small firms whose employees are to meet 
potassium iodide in excess of the quantities stipulated by the at an early date to decide their course of action. Mr. T. 
Rritish Pharmacopacia. I t  was stated by Mr. James Geddes Bratt, secretary of the Salt Workers' Federation, said he did 
Wright, the retail chemist, that he sold samples to the food not think a strike would be necessary. The demand would 
and drug inspectors on October 8. He was summoned, but again be placed before the manufactu~ers, together with the 
proved that be had a warranty from the wholesaler. He over~vhelming figures, and he thought they would grant the 
said the samples he sold were exactly as he had bought them demand. 
from Taylor's. Mr. T. G. Barton, a director of the Salt Union, Ltd., a 

The managing director of Taylor's, Ltd., said that when firm which employs more than 50 per cent. of the workers 
the tincture of iodine left them i t  was cdrrect. The warranty balloted, said that a strike would mean ruin. They would 
held good only for a reasonable time, and he thought the immediately lose all their foreign trade, with the consequent 
time which elapsed between the supply of the iodine to Mr. probability that they would never get it back. In a few days 
Wright and the time of its sale to the inspectors was not many chemical works would be at a standstill, with con- 
reasonable. On hearing of the steps taken against Mr. sequent serious losses in home and foreign markets. So 
Wright, he said, they recalled as much as possible of the numerous were the ramifications of the salt trade and the 
iodine from the same make and had it analysed, and it was number of industries partly or wholly dependent on salt 
found to be correct. that the effect of a stoppage would undoubtedly be disastrous. 
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Personal Notes 
MR. GEORGE E. GARLICK, of Burbage, Buxton, formerly 

architect and surveyor to Buxton Lime Firms, has died at 
the age of seventy-one. 

SIR JOSIAH STAMP, at  the first investiture of the year, on 
February 19, a t  Bnckingham Palace, formally became Knight 
Grand Cross of the Order of the Bath. 

SIR HORACE LAMB, of Cambridge, the noted mathematician 
and physicist, for  many years Professor of Mathematics at 
Manchester University, and afterwards Hon. Fellow of 
Trinity College, Cambridge, who died on December 4 last, 
left estate of the gross value of £27,017, with net personalty 
L251506. 

LORD LEVERHULME was unanimou~ly re-elected president at  
the annual meeting of the United Comrades' Federation of 
Lever Bros. (the Port Sunlight branch of the British Legion) 
at  Port Sunlight on February 15. The organisation, which 
is the strongest in the north-west province, mas reported to 
be in a healthy financial position. 

SIR JAMES ALFRED EWING, the distinguished scientist engi- 
neer and expert on magnetism, who died on January 7, and 
who was president of the British Association in 1932, left 
f;36,816, with net personalty £36,694. He  gave £500 to the 
British Association for the advancement of science, and £500 
to King's College, Cambridge " for the purpases of the Chapel 
in token of my affection for the college, my enjoyment of its 
fellowship, and my happiness in sharing its worship." 

MR. ARNOLD PHI LIP;^^^ late Admiralty Chemist, died on 
February 16 at  U.pper Norrvood, aged 74. 

MR. HOWARD SPENCE, chairman of Peter Spence and Sons, 
Ltd., who died on August 24 last, ,has left £99,353, 

MR. R. J. VARCOE, the managing director of the Goonvean 
China Clay and Stone Co., J.td., is rapidlg regaining health 
after a serious operation at  Truro. 

MR. W. E .  GOODAY, who, nntil a few months ago, was 
manager of the technical department of the Vacuum Oil Co., 
has established himself as  a consultant on lubricants and 
lubrication at  Brettenham House, London, W.C.2. Mr. 
Gooday estimates that over f;5oo,ooo a year can be saved by 
British industry through the adoption of technical methods. 
Since 1928, Mr. Gooday has been deputy-chairman of the 
Stream Line Filter Co., of which Dr. H. S. Hele-Shaw is 
chairman. 

DANE HEI.EN ROSE DEWAR, of IIarcourt House, Cavendish 
Square, W., widow of Sir Gmes  Dewar, F.R.S., who died 
on Tanuary 7, left estate of A1o7,93S gross (net personaltv 
£ r ~ & , ~ o S ) .  After other bequests she lef t  the residue of her 
perty for the furtherance ot scientific research in chemistry 
and physics in connection with one of the universities at 
Edinburgh, St. Andrews, Glasxow, or Aberdeen, or for thr  
benefit of any bacteriological institutes for the furtherance of 
original research in connection with the Royal Infirmary of 
Edinburgh and the Glasgow Royal Infirmary. 

Weekly Prices of British Chemical Products 
Review of Current Market Conditions 

1'HmE are no price cl~anges to report in the markets for general 
hearg cl~rrnicals, ruhber che~~~icals  wood distillation products, 
perfumcry chemicals, essential oils' and intt'r~nediatrs. In t,he 
coal tar products seetion medium soft pitch is quoted at 45s:per 
ton, against 48s. a week ;go, and pyridine, 90/140, is from 6s. 6d. 
ti* 8s. 6d. per gal., against 6s. 9d. to 8s. 6d. Citzic acid has s11ow11 
a slight increase to 114d. per 111. Unless ot,I~prwise stated tllc 
prices I~elow cover lair quantities net and nnkcd at aellers' works. 

~AJ~~O~. -Chcn l i ca~  lnarket,s maintain the steady condititnla 
wlliclt have been noticeable for sonle time, there being a grmd 
average demanrl for most products with prices practically on- 
cl~anged. Tl~ere is no change fo  report from l ~ s t  week in t l ~ e  ~ I I I . .  
r m t  prices for coal tar product,s and pitch. 

MAXCHERTER.-Ou the whole, tile tendencv on the chemical 
market in this district appears to be towards'n gradual althougl~ 

Ity no menns a subatantinl i~l~pr#,ven~mt in 1,usiness. As has her11 
1111. case during recent weeks trading conditions are atill some- 
what patcI1.7, but in several ;uarhrs during the past few days 
~ r d e r s  have been slightly more plent,iful, with, however, buyers 
ia the ~najority of instances not disposed to venture very far 
ahead. Wl~etl~er this is due to any expectation of a n~ovement of 
values in their favom is m,t clear. Here and there some easiness 
is in evidence, 11ot the likelihood of any general reaction is ex- 
t,ren~ely r e ~ ~ ~ o t e .  Specifications for deliieries are on about t l ~ e  
same scale as of late, wit11 a slight tendency to expansion in cer- 
tain directi,als. I n  some sections of the 1,y-prodoeta market,, also. 
conclitions appear to be a little more active, without, I~aweser. 
ally appreciable stirring in pitch. I lnthn Inore interpat in Ilrr 
for road purposes is being displayed. 

?co~r.AN~.-'l'here 11sn 11ern a slight falling r,ff in l l ~ r  i ~ ~ r l ~ ~ i r i c r  
for urices in the Scottish lwavv clirr~~ieal ~nnrkrt. 

General chemicals 
ACETONE.-LONDON : £65 to £68 per ton; SCOTLAND : $63 to £68 

ex wharf. accordine to onantitv. 
ACID ~ m h . - ~ e c h  -80q/' 638 '5s. to £40 5s.; pure 800/ 

k39 5s.; tech., h0%, Oh20 L. to £21 15s.. tech., 603: 
f28 10s. to 2-30 10s. LONDON: Tech., 80%. f38 5s. to 
f40 5s . pure 80Y £39 5s. to 241 5s . tech. 40Y 620 5s to 
zt.22 5;); tech., 68*, £29 5s. to ~31'bs .  S ~ O T L ~ N ' D :  G I & ~ ~ I  
9811009: .. £48 to £d2: ~ u r e  80%. f39 5s.: tech 80%. £38 5s. 
d id  bnfers' premises ma re at Biitain. 'MANC~HER%E : 80g ,  
commercial, $39; tech. glacial, 252. 

ACID, BORIC.-Commercial granulated, $25 10s. per ton; crystal, 
826 1Us. ; powdered, 227 10s.; extra finely powdered, £29 10s. 
packed in 1-owt. bags, carriage paid home to buyers' premises 
within the United Kingdom in I-ton lots. 

ACID C ~ ~ o x ~ c . - l O + d  per Ib. less 2&%, d id  U.K. 
ACID: CITRIC.-llgd. der lb. liss 5%. M A N C ~ ~ T E R :  llsd. 
ACID, CReSm1C.-97/99%, Is. 8d. to Is. 9d, per gal.; 98/1000/,, 

28. to 2s 2d. 
ACID, FORM~C.-LONDON : £40 to £45 per ton. 
ACID H ~ ~ ~ o c k u o ~ ~ c . - S p o t  4s to 6s. carboy d /d  accordin to 

&&ity, strength and lorhiti. B C O T L A ~  : Arsenical quafity, 
4s.: dearsenicated. 5s. ex works. lull waeon loads. 

ACID, LAC~IC.-LANCA~EIRE: Dark t ~ t r ~ . ,  50% by VOI., 224 10s. 
per ton; 5 0 8  by w e i p  628 10s.. 80% by weight, $48; pale 
tech., 50 y rol £ . 50% hp ;eight, f33; 80% by we~ght, 
$53: edzle, 500/,' br, bol., £41. One-ton lots ex works. 
barrels free. '- - 

ACID. NITRIC.--~~' Tw. spot, $18 to $26 per tnn makers' works, 
SCOTLAND : 80°, $23 ex station full t rwk loads. 

ACID, 0xALIc.-LONDON : £47 17s. 6d. to £57 10s. per ton, aceord- 
ing to packages and position. SCOTLAND : 98/100%,, £48 to 
$50 ex store. MANCHesTEll: £49 to $55 ex store. 

ACID S~LPH~RIC.-SCOTLAND : 144' quality, &3 1%. 6d.; 168*, 
k7; dearsenicated 20s per ton extra 

ACID, TARTARIc.-~~. )er ib. less 50/ chriage paid tor lots of 5 
cwt. and upwards. MANCHERTE~( 1s. Ofd. to  Is. Osd. per lh. 

A~ula.-Scomnn: Lump potash 1 8  10s. per ton ex store. 
ALUlaIN.4 SULPEATE.-LONDON : 2; 10s. to £8 per ton. ~ c 0 l w ~ D :  

$7 to $8 ex store. 
AMMONIA, A ~ ~ n ~ R o u s . - s p o t  10d per lb. d/d in 

SCOTLAND : 10d. to Is. co&aine;s.extra and returnag?nr' 
AMMONIA LIQUID.~COTLAND : 80' '&d. to 3d. per Ib., d/d. 
~ n l o h . 1 6 ~  BICHROMATE.-4d. per 16. d /d  U.K. 
AMMONIUM CARBONATE. SCOTLAND: Lump £30 per ton; 

powdered, f33, in 5-cwt. casks d /d  buyers: premises U.K. 
AMBroNlUM CHLORIDE.-LONDON : Fine white crystals, £18 to £19. 

(See also Salammoniac.) 
AXMONIUM CHLORIDE (MURIATE).-SCOTLAND : British dog tooth 

crystals, £32 to 235 per ton carriage paid according to quan- 
tity. (See also Salammoniac.) 

ANTIMONY OXIDE.-SCOTLAND: Spot, B 4  per ton, c.i.f. U.K. 
norts. . - -  

ANTIMONY STJLPHIDE.-GOI~~~, 6td. to  Is. 2d. per Ib.; crimson, 
1s. 5d. to Is. 7d. per Ib., according to quality. 

.\RSRNIC.-LONDON: $16 10s. per ton c.i.f. main U.K. ports for 
imported material; Cornish nominal, £22 10s. f.0.r mines. 
SCOTLAND : White powdered. £23 ex wharf. MANCHEUTER: 
White powdered Cornisl~, £21, ex store. 

AR~ENIC SULPHIDE.-Yellow, 1s. 5d. to Is. Sd: per Ih. 
BARIUM  CHLORIDE.-£^^ per ton. BCOTLAND : £10 10s. 
BARY~s . -£~  10s. to £8 per ton. 
B ~ s m a r m  OF LIME.-46 10s. per ton i.0.r. LonLop. 
BLEACIIINO P o w ~ ~ ~ . - S p o t ,  35/37%, £7 19s. per ton d /d  atation 
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m csaka, special terms for contract. ScomnNn : fB in 516 
cwt. casks for contracts over 1934/1935. 

BORAX, COMM~CIAL.-Granulated, El4 10s. per ton; crystal, 
£15 10s.; powdered, E16; finely powdered, £17. packed in 
1-cwt. bags, carriage paid home to buyer's pre&ises within 
the United Kingdom in I-ton lots. 

CAD>IIU~l fiULl'HlIlB.-28. 4d. to 28. Ed. 
CAICIUM C~rOlt l~~.-Sol id  70175% spot, £5 5s. per ton d/d 

station In drums. 
CARBON BISULPHIDE.-£30 to £32 per ton, drums extra. 
CARBON T ~ L A C K . - ~ ~ ~ .  to 4Hd. per Ib. LONDON : 4+d. to 5d. 
C~Raoa T E ~ A ~ H L ~ I ~ I D E . - - S C O ~ L ~ N ~  : £41 to £43 per ton, drums 

extra. 
CKRorIuar Oxlne.-109d. oer Ib.. aceordine to auantitv d l d  

£4 2s. less 24 per cent. 
D I N I ~ O T O L U E N E . - ~ ~ / G ~ ~  C., 9d. per Ib. 
D~PHENYL~UANID~NE.-~~. 2d. per Ib. 
FORMALDEHYDE.-LONDON : £25 10s. per ton. SCOTLAND : 40%, 825 

to £28 ex store. 
IODINE.-Resublimed B.P., 6s. 3d. to 8s. 4d. per Ib. 
L A ~ P B L A C K . - ~ ~ ~  to £48 per ton. 
LEAD ACETATE.-LONDON: White, £34 10s. per ton: brown, £1 per 

ton less. SCOTLAND: White crystals, &33 to £55; brown, El  
1x.r ton less. MANCHESTER : \ \ ' l~i t~,  £34; brown, £32. 

LEAD NITRATE.-~Z)~ 109. per ton. 
Lmn, BD.-SCOTLAND : £24 to 2% per ton'less 21%; d / d  buyer's 

works. 
Lmn, WHI~.-SCOTLAND : f39 per ton, carriage paid. LONDON : 

W6 10s. 
Lrraoeoae.-30o' P;7 to 917 10s. per ton. 
MAONEBITE.-SC&AXD : Ground calcined 8 9  per ton, ex store. 
METHYLATED SPIRIT.--61 O.P. industrial, 'la. 5d. to 28. per gal.; 

pyridinised industrial, Is. 7d. to 2s. 2d.; minernlised, 2s. 6d. 
to 3s. Spirit 64 O.P. is Id. more in all cases and tbe range 
of prices is aceording to quantities. S ~ ~ T L A N D  : Industrial 
64 O.P., Is. 9d. to 2s. 4d. 

NICKEL AYMONIUM SULPHATFI.-£~~ p r  ton d/d.  
h'rcxsr, S U L P H A ~ . - - £ ~ ~  per ton d/d.  
PKe~oL.-7~d. to 8id. per Ib. for delivery up to June 30. 
POTASH C!AIISTIC.-LONDON : £42 per ton. MAXcHESTER : &?8. 
POTA~S;UM BICHROMA~.-Crystals and Granular, 5d. per Ib. less 

U.K. Discount according to quantity. Ground, 
per Ib. less 50/ with discounts for con- 
5d. d /d  U.K. dl) c.i.f. Irish Ports. MAN- 

mirsmn. Fvl -. - -- - -. . . - - . 
PoTAsnrlrM CIILORATE.-1.0~~0~ : £37 to £40 per f.nn. SCoTl.ANIb : 

Ws/lOOO/ powder £37. MANCHERTER : 9 8 .  
POTAS~IUY d;;aonmm.hid. per Ib. d / d  U.K. 
POTAssIUM IODIDE.-B.P., 5s. 2d. per Ib. 
PoTAssIux NIRA~.-SUOTLAND : Refined granulated, 229 per ton 

c.i.f. U.K. ports. Spot, £30 per ton ex store. 
POTASSIUM PERMAN~ANATE.-LONDON : 9fd. per Ib. SCOTLAND : 

R.P. crystals, 9d. MANcHli.STER: R.P., loid. 
POTASSIUM I'Ru~SIATE.-LONDON : Yellow, 81d. to 8fd. per Ib. 

SCOTLAND : Yellow s ~ o t .  Rid. ex store. MANCHE~T~R : Yellow, * . -  
aid. 

SAIAMMONUC.-First lump spot, E41 17s. Ed. per ton d/d in 
barrels. 

SODA ASH.--58% spot, £5 12s. 6d. per ton f.0.r in bags. 
SODA. CAUBTIC-Sol~d 76/77' spot 213 17s. 6d. per ton d/d st& 

tion. SC~TLAND: Powdered )98/99%. £17 10s. in drums, 
£18 58. in casks Solid 76/77' £14 10s. in drums; 70/73%, 
£14 1%. Ed., c;rriage paid biyer9s station, minimum 4-ton 
lots; contracts 10s. p r  ton less. M A N C E E ~ ~  : £13 5s. to 
£14 contracts. 

SODA CRY~TAL~.-Spot, £5 to 3% 5s. per ton d /d  station or ex 
depot in 2-cwt. bags. 

BCIDIUM A r n ~ ~ s . 4 2 2  per ton. LONDON: £23. 
SODIUM BICARBONATE.-Refined spot £10 10s. per ton d /d  station 

in bags. SCOTLAND. Refined dcrystallised £10 15s. ex quay 
or station. MANCFLESTEX : £10 10s. 

SODIUM B ~ c ~ ~ o M ~ m . - C q s t a l a  cake and powder 4d. per Ib. net 
d /d  U.K. disro~~nt, acrnrdinp to qnnntitv. Anhvdrnnn. 5d. p r  
Ib. LONDON : 4d. per Ib. less 5%,for spot lots and 4d. per Ib. 
with discounts for contract quantltles. MANCKESTER : 4d. per 
Ib. basis. BCOTLAND : 4d. deliacrrd buyer's premises wit11 . . 
concession for contracts. 

SODIUM B~scLrHrTa Powne~.--60/62%, £18 10s. per ton d/d 
1-ewt. iron drums for home trade. 

SODIUM CARBONATE (SODA CRYSTALS).-SCOTLAND : £6 to £5 5.. 
per ton ex quay or station. Powdered or pea qua1it.v 7s. M. 
per ton extra. Light Soda Ash £7 ex quay, min. 4-ton Iota 
with reductions for contracts. 

SODIUM CHLORATE.-~32 108. per ton. 
SonIux CAROM ATE.-%^. per Ib. d /d  U.K. 
fnoruM HYPOSULPHITE.-SCOTL~N~ : Large cry~tals Enplisb 

manufaetare, £9 5s. per ton ey utntion-.. min. Cton lots. Pea 
crystals. 814 10s. ex station, 4-ton lots. MANCKESTER : Commer- 
cial. £10 5s.: photographic, £15. 

SoDIur M ~ A  SILICATE.-£16 per ton, d/d U.K. in cwt. bags. 

SODIUM SULPHATE (SALT C~u~) . -Ungrou~~d  spot, £3 12s. Gd. per 
ton d/d station in bulk. SCOTLAND : Gronnd quality, £3 5s. 
per ton d/d. MANCaEsTER: $3 5s. 

SODIUM ,Su~P~1~e-So l id  G0/6'3* Spot £10 15s. per ton d /d  in 
drums; crystals 30/32%, +@!per ton d /d  in casks. SCOT. 
LAND : For home consumption, Solid 60/620/ £10 5s.; broken 
60/62%, £11 5s.; crystals, 30/32U/,, £8 2aPkd., d i d  buyer's 
works on contract, min. 4-ton lots. Spot solid 5s. per ton 
extra. Crystnls, 2s. Gd. per ton extra. Mnxcnxsmn : Con- 
centrated solid, 60/62%, £11; commercial, £8 2s. 6d. 

SGDIUM Suc~~lm. -Pea  crystals spot, $13 10s. per ton d/d 'sta. 
tion in kegs. Commercial spot, £8 15s. d /d  station in bags. 

SuLrIIATE OF COPPER.-~IANCHESTER: £14 per ton i.0.b. 
SULPHUR CHLORIDE.-5d. to 7d. per Ib., according to quality. 
SULPHUR PRECIP.-B.P. £55 to £60 per ton according to quantity. 

Commercial £50 to E55 
V E ~ M I L I ~ N . - P ~ ~ ~  or deep, is. 3d. to 4s. 5d. pcr lb. 
Zisc  CHLOM~E.-SCO~AND. British material, 98%, 818 10s. per 

t,on f.0.b. U.K. ports. 
XINO SULPHATE.-LONDON : 81'2 per toll. SCUTLAND : $10 108. 
ZINC SULPHIDE.-lld. to 1s. per Ib. 

Coal Tar Products 
ACID, CARBOLIC.-Crystals, 7fd. to Rfd. per Ib.; crude, 6b's, Is. l i d .  

to 2s. 24d. per gal. MAXCHEYTER: Crystals, 'izd. per It).; 
crude, 2s. per gal. SCOTLAND : GO'S, 2s. lid. to 2s. 711. 

Amn, Caes~~1~.--30/100%, Is. Ed. to 2s. 3d. per gal.; pale 98%. 
1s. 6d. to 1s. id.; accordin to specificat~on. LONDON : 
98/1000/ Is. 4d: dark 9 f  97o/ 1s. SCOTLAND : Pale, 
99/1002: la. 3d. tofle. 4d.l dark, 9?]99%, Is. to  la. Id.; high 
boiline acid. 2s. 6d. to  3s. 

B R N Z O L . - ~ ~  wdrks. crude. 9d. to 9hd. ner eal.: standard motor. -- - 
1s. Qid.-to 14 i d  9 0 %  is. 4d + t i  is. 4 d . i  pure, 1s. 7+d. ti 
Is. 8d. LONDON :''~oto~!, Is. bid. SCOTLAND : Motor, Is. @(I. 

Cnsoso~~.-B.S.1. Specification standard, 5:d. to 5frl. per gal. 
f.0.r. Home. 31d. did.  LONDON: 44d. f.o.r. Eiorth; 5d. Lon- 
don. MINCEESTER': 43d. to 5:d. - SCOTLAND: Spf'rififation 
oils, 4d.; wasl~cd oil, 41d. to 43d.; light,, 41d.; I~ravy, 4.111. 
to 41d. 

NAPETTIA.-Solvent 90/160% Is 6d. to 1s. 7d per gal.: 951160%, 
Is. 7d.; 99%, i l d .  to 1; 1d. LONDON: 'solvent, 1s. 2id. to 
Is. 31d.; heavy, l ld .  to  Is. O$d. f.0.r. Scorr.n~n: W/IRO%,. 
Is. 3d. to 1s. 31d.: 90/190%. Ild. to 1s. 2d. 

NAPHTHALENE.-~uii~ed cv8tays. Sf10 per ton in haps. LON- 
DON: Fire lighter quality, f 3  to £3 10s.; 74/iG qualitv, £4 
to &I 10s.; 76/78 qtlalitv. 85  10s. to $6. ~ c ~ T L A N D :  40s. to 
fine.: whizzed. 70s. to 75s. 

l'I8rl:H.-Mcdiam soft, 45s. pvr ton. 1,ONnON: 45s. prr tnn. 
f.0.b. East Coast port. 

I'vnr~rh-~.--90/140, 6s. (id. to Ra. 6rl. per gnl.; 90/180. 2s. 3d. 
TOI.UOL.-~O~/ 1s. 10d. to 1s. I ld .  per gal.; pure, 2s. 2d. to 29. 3d. 
~ u c o ~ . - ~ o m ~ e r c i n l ,  1s. lld. to 2s. per gal.; pure, 2s. Id. to2s. 2d. 

Nitrogen Fertilisers 
SIII.I'HATE OF AMPON1A.-Feb. £7 3s. 6d. prr ,%on; Mnr./J~zne, 

£7 5s.; for neutral qualit; basis 20.6% nitrogen ~lrlivrred in 
6-ton lots to farmer's nearest station. 

CYAh-,\MIDE.-Feb., £7 2s. 6d. per ton; Mar., £7 3s. 9d.; Apr./ 
June, £7 5s.; delivered in 4-ton lots to farmer's nearest station. 

N I ~ T E  08 SoDA.47 12s. Gd. per ton for delivery to June, 1435. 
in 6-ton lots, carriage paid to farmer's nearest station for 
material basis 15.5% or 16% nitrogen. 

NITR~-CHALK.-~~ 5s. per ton to June, 1935, in &ton lots carriage 
paid for material basis 15.57; nitrogen. 

CONCENTRATED COMPLETE FERTILISERS.-£10 58. to £10 178. 6d. 
per ton according to percentage of constituents, for delivery 
up to June, 1935, in 6-ton lob carriage pdd.  

NITRoaEN PHOSPHATE FERTILIS8Rs.-£10 58. to 813 158, per ton, 
for delivery up to June, 1935, in 6-ton lots carriage paid. 

Latest Oil Prices 
LONDON, Feb. 80.-LINSEED OIL was easi-r. Spot, £22 15%. (small 

qnantities 30s. extra); March, £21 'is. Gd.: April, £21 10s.: 
Yay-Anp.. fa2 (yest~rday £22 7s. 6d.): Srpt,.-Dee., £22 7s. 6d. 
nnkrd. SOYA REAN OIL was firnirr. Oriental (hulk), Feb.. 
March shipment. £25 per ton. RAPE OIr, was quirt. C r~r l e  
rxlrarted. £32; t,erhnical refined, £3.7 10s., naked, rx rvharf. 
('omow OIL was firmer; Rgvptian erltdr. £27 10s.; rpfinerl 
cnalmon edible, £32; dendoriserl. £33 10s.. nnlzrrl, ex mill 
smnll lots 30s. extra). TIIRI'ENTINE wns atmdy; American, 
spot, 48s. per ewt. 

IIuLL.-LINSEED OII.. spnt,, ql~oted £22 2s. 6~1. per ton; Frb.. £21 
12s. 6d.; Marrl~-April, £21 15s;. Mar-Ang.. £22 2s. (id.: Sept.. 
Drr.. £22 10s. COTCON OIL, Egyptian, rrndr. spot,. £27 15s.; 
edil)lr, refinrd, spnt, £30; tecllnical, spot,. £30; drodnrised. 
£32 10s.. aaknl. PA1.M KERNEL nIlr, r r l l d~ ,  f.m.q.. spnt,. 
S20 lOa., aalwil. GnoriNDNnT Orr., extrnrterl, npnt. £23 10s.; 
<lcndcrriserl, f3R 10q. RATE OIL, ~~xtractril,  spot, £31 ; refined. 
£:I2 10s. S o u  OIL. rxlrnrted, spot, £26 10s.; drodoriserl. 
£2!l 10s. per ton. CASTOR 011.. pllarlnac~lltical, 41s. 6d. pel. 
cwt.; firsts. 364. 6d.; seconds. 3.7s. (id. COD OIL, f.0.r or 
I.a.8.. 25s. ner rwt. in barrels. TURPENTINE. Amrrinan, anot. 
50s. per cwt. 
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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 
fro111 the Patent Office 25 Southampton Buildings, London, W.C.2, a t  1s. each. The numbers given under " Applications for 

patent:" are lor referenoe in all correspondence up to the acceptance of the  Complete Specification. 

Complete Specifications open to Public Inspection D E O ~ I D A ~ ~ I O N  OF STEEL.-SOC. D'Klectro-Chimie, D'Electro. 
A B ~ ~ R ~ ~ ~ ~ ~  OF OXIDEs.-~aamlooze ~~~~~~t~~~~~~ de 

Zt2!,!,,,g!e, et Des Acieries l i l e c t r i q ~ ~ r s  ~ ' ~ ~ i n e .  M ~ Y  13, 1932. 

Rataafsche ~ e t r o l e u m  ~ a a t s c h a p p i j .  ~ u I i  11, 1933. 203713134.  LOSE DERIVATIVE PLASTIC ~ 0 ~ ~ 0 s l ~ l O Z ~ . - ~ ~ i t i s h  Celanese, ALKALI PERBORAT&S and the like, production.-Naamlooze Ven- 
nootschap Industr~elle Maatschappij Voorheen Noury and Van L$ETEi~c ~ ~ R ~ ~ L ~ ~ ~ ~ ~ c i i o n n n A ,  H. sLCvens (cnlrlyat 
der Lande. Ang. 9, 1933. 21392/34. 

AZO D*sTUFFs insoluble in water, luanufaeture,Compagnie 
"'"'rll ('orpora(io1l). J111s 21, 1934. 423,907. 

Nationale de Matibres Colorantes et Manufactures de Produits Applications for Patents 
Chimiques du Nord RBinis 13.tahlissementa Kuhlmann. Aug. 10, 
1933. 22723134. (February 7 to 13 inclusive.) 

COLOURED' PHOTOGRAPHIC PICTURES, production.-I. G. Farben- 
industrie. Aug. 8, 1933. 22950334. 

ALKALI METAL CYANIDES, manufacture.-$. I .  du P0nt  de 
Nemours and Co. Aug. 8, 1933. 22975134. 

VAT DYESTUFFS, manufactme.-I. G. Parhenindustrie. Auo. 9. 

M~TALLIC ~ O W D E R S ,  man~~fscture.-R. Kramer. Aog. 9, 1933. 
'2:t:Ln7.'7 1.14 .-, , 

Aao DYESTUFFS, mnnufac1ure.-I. G. Fnrhr~~indnst r ie .  A I I ~ .  
11, 1933. 23185334. 

I ) Y E S ~ F P  INTERMEDIATES, manufacture.-ll. I. du Pont de 
Semours and Co. A I I ~ .  11. 1933. 23321i34. 

DYESTUFFS OF THE ' ~ I J ~ R I N D E N E  SERIES, ~r~an~~factnre.-I.  G. 
Barheniudnstrir. Aug. 11, 1933. 23340334. 

Specifications Accepted with Dates of Application 
DEO~IDATION Oa S~asr..-Soc. I)'RIrctro-(!llinlin, 1)'Tdlectro- 

Yrtallorgie, e t  J)ps .4cieries IClrc1,riqnrs l)'Ugil~e. Mn,y 13, 1932. 
41.584. 

UNSYMMETILICALLY SIIIISTITIITED ATIKYI.RNR D ~ A M T N E S ,  methods 
of ~nanofacturing.-Goorlycn~ 'I'irE anrl Rnl~l1t.r Cn. .Inly 13, 
1!)32. 423,735. 

A20 oYesTuFFs insohthlc in water, nlnnufacl11re.-1. G. Far-  
benindustrie. June  25, 1932. 423,736. 

DrAzoIMrNo CoarOriNDs and their appliestioll in dyeing and 
printing. In~per,ial Chenlical Indnstries, Ltd., and K. H. Saun- 
ders. .June 27, 1933. 423,%7. 

PoLvnrrsrsanLE P R O D U ~ ,  manufacture and al~plicat.ion.-lm- 
perial ( ' l ~ r n ~ i c a l  Indnstrirs, JAd., and R. lIill. d l ~ l y  3, 1933. 
'123,790. 

(:YANINR DTES'IUFFS, mnnllfactllre.-1. G .  Parlienindustrio. 
J11ly 13, 1932. 42:3,792. 

MAGNESIUM SULPHA'PE, prorl~~ction.-IT. 0. 1)ering. Ju ly  25, 
l!l33. 423,663. 

CITRIC ACID, process for the 1nan~fact1lrr.-Arrnclla, Soc. 
Italians per L'Iudostria DeII'Acido Citrico ed Affini. Ju ly  29, 
1932. 423,668. 

SODIUM CARBONATE DECAHYDRATE, manufacture.-H. E .  Cock- 
sedge, and Imperial Chemical Industries, Ltd. Ju ly  31, 1933. 
421 592. 

PRocasses FOR OBTAINING a mixture of alumina and an  insolu- 
ble calciun~ salt and for obtaining alumina.-J. C. Seailles. July 
30, 1933. 423,594. 

WITROGENOUS CONDEN8ATION PRODUCTS, manufacture.-A. Carp- 
mael (I. G. Farhenindustrie). Aug. 2, 1933. 423,864. 

ALUMINIUM FLUORIDE, produdion.-British Aluminium Co., 
Ltd., A. C. Coates and G. B. Brook. Aug. 5, 1933. 423,601. 

ALIPHATIC ANHYDRIDES, manufacture.-H. Dreyfus. Aug. 9, 
1933. 423,865. 

INTERMEDIATES FOR THIOINDIGO DYESTUFFS, manufacture.-E. I. 
du Pont de Nemours and Co. Aug. 10, 1032. 423,869. 

ETHYL ALCOHOL FROM ETHYLENE. prod1lction.-G. F. Rorsley 
and Imperial Chemical Industries, Ltd. Aug. 11, 1933. (Addi- 
tion to 369,216.) 423,877. 

AcnaArHTHYLENE, mannfacture and productioll.-J. Y. Johnson 
(I. G. Farbenindnstri~).  Oct. 23, 1933. 423,885. 

REGENERATING SPENT AMMONI&CAL CIlPROIlS SOLUTIONS from Ens- 
wishing processes, method and apparatus.-Cl~emical Engineer- 
ing Corporation. Jan .  12, 1933. 423,762. 

PULVERULENT METAL ALLOYS, manufactllre.-I: G. Fsrhenien- 
dnstrie. Jan. 24, 1933. 423,823. 

DEoxIDATIoN OP COPPBII.--SOC. D'Rlreirn-Cl~in~ie, D'Electro- 
Metallnreie. et Des Acirries Eleetrilrurs 1)'Vainc. June  6. 1932. 

u ,  

423 697. 
I~~ATIN-a-HALIDF,~ l~alogenntril in the nuc~rus ,  niannufact!~re.- 

Soc. of Chemical Indiistry in Ilasle. April 8, 1933. 423,833. 
CurRAMMoNIuM ARTIFICIAL SILK. process for malring.-British 

Bemherg Ltd. April 15, 1933. 423,642. 
ACID k u c s  FOR DEOXIDISING S T E E I ; . ~ O C .  D'Elrctro-Chimie, 

D'Rlectro-Ketallurgie, et Des Acieries Electriqurs D'Ugine. Yay 
13, 1932. 423,732. 

SAT~TS OF RPIIEDIIINE, production.-Boot's Pltre Drug CO., Lid., 
H. A. Stevenson and F. L. Pylnan. 4258. 

AltTIFlcl~l, MATERIALS, ma1111fact11re.-llritisil Celanrse, Ltd., 
4077. 

XSNTHETIC RESINS, ETC., nlanllfa?tllrr.-Ilrilisll Cynnides Co., 
Lid., and A. Rrookrs. 4650,4551. 

AI~KAI~INF; EAIITK MKTA1.S. ~l~~r[lnmtilln.-Cn~loy, Tjtd., and G .  S. 
Kirsebom. 4259. 

k'HObPHORIC Ai!IlJ I(STEI1S PROM FI.AVINI'.S, ~ l l ~ l l l l f f l ~ t l l r ~ . - ~ \ .  
(:arprnael (I. Ci.  I b r b e n i ~ ~ r l ~ ~ s t r i c ) .  4154. 

DYESTUFF IBTERME:DIATER, ~ ~ i t ~ n u f n c t ~ ~ ~ ~ ( : . - - A .  ('nrpmael (I.  G .  
Trarbenindustrie). 4548. 

THEI~APEI~TICAI~LY-I(:TIVR DIRIVATIVRH of p l ~ t l ~ a l i c  acid, mann- 
facturr.--CI~e~nisrIlr l h h r i k  Griinnu T.n~tdsllnff and Mryrr A,-O. 
(Germany, Pel,. 9, '34.) 4147. 

(!El,l~tiL0SE ESTERS, mnllllfn~tllr?.-T)~s~~~!PPR ('0.. I,td., TI. A .  
Allden nnd TI. 1'. Sli~utlinger. 4029. 

I ~ R R A - ~ ~ . ~ E H s I ~ ~  Mollr.nlnr: I~OWIIEIIS, ~ ~ ~ a n ~ ~ f a c l ~ ~ r e . - S .  M'. 
Ihrl~ertg. 432i. 

('i1Nr:ENTRATEn N11.01C a:m, prndl1rtian.-12. 1. d o  Pont  dc  
Sr l~u,nrs  and ( ! I % .  (1Jniti.d Sln t , r~ ,  Feb. 20, '34.) 4 1 s .  

ANTHlilMfDE PARBAbllTiE IIYBfiTIJFFS, pr0du~tion.-R. I. d u  Pont. 
de Nemours and Co. ([Jnited St,ates, Pe11. 12. '34.) 4490. 

lRoN FROM \vATEll X N D  SALT SOLIITIONR, P(,IIIIIv~I.-H. D. Rlking- 
ton (Karnig Oestrrrrit!l~isr~l~c Knr,lin nnd Montnnindustrirs 
A 4 4688. -. 
~TH~~AI~EIITIOAI.CY-VAI,IIAB~.E ANTIMONY <'OMilPOIINDR, manllfnetllrc. 

I,. S. Id. Irllis. 4015. 
POLYMERTf! AR'rIFIPlAT~ MATERlAl,S. I ~ I ~ I I U I R C ~ I I ~ ~ . - - W .  W. Grovrs. 

4566, 4368. 
SHEETS FROM POl,YMERlRATES, lll~llllfa?tllr~.-\~'. W .  G~OVPS.  

43fi9. . . 
ACID TRII'HRNYLMETHANE lIYESTIIFFR, nlanllf~~tllri'.-W. I\-. 

G1.nve~ (I.  G. Far l~e~~induntr i r r ) .  4115. 
VAT nusSTneFS, n~an~~laclnrr.-W'. 51'. Grnvrp (I.  G .  F a r b m -  

inrlustrir). 4118. 
STiLpHtin DYESTIIFFS, ~ n a n ~ f n c t ~ ~ r e . - - W  TV. Groves (I.  G. Par-  

henindustrie). 4606. 
ARTIFICIAL BODIES from cellulose raters, msnufactnre.-TV. W. 

Groves (I. G. Fnrbeniudustrie). 4507. 
VISCOSE OP FIBRES, mnnufactnrc from-LV. W. Groves (1. G. 

Farbeuindustrir). 4508. 
O z o ~ s ,  production.-H. Harrison and J. R. Qunin. 4533. 
Azo UYESTUFPS. m a n ~ ~ E n c t ~ ~ ~ r . - I .  G. P ~ r b m i n d ~ ~ s t r i r .  IGer- 

many, Feh. 9. '34.) 4153, 4256. 
I)?EINO. process.-I. G. Pnrhrniudustrie. (Germany, Feh. 10. 

'34.) 4367. 
INDIGOID VIT DYESTIJFFS, mam~fact~~re.-I.  G. Farbenindus- 

trie. (Germany, Feb. 10, '34.) 43%. 
IITHOCHLORID bcrn. r n ~ n ~ ~ f a c t ~ ~ ~ r . - T ~ n p r r i n l  Chemical Indus- 

tries, Lbcl.. and .J. W. Craht r~f . .  4417. 
DrErro l~~o(:~~n.-TmperiaI ('hvmirnl Tndustries. Ltd., and 

A. G .  Cuthhrrt-Sn~itl~. 4693. 
CARBOX RL.&CK.-J. li. .TIIIIIISOIL (1. G. ~ i ~ r ~ ~ ~ l l i n d l l s t r i e ) .  4123. 
OnnnxIa ST;I,ITII~P. COMI'OT'FDS. I ! I ~ I I I I ~ ~ C ~ I I ~ P . - . ~ .  Y. .Tnhnson 

(I.  G. Far l~eni~~r l~~st r i~ . ) .  4124. 4125. 
CAseAMlc Arln clrr.Onmlm, sInbi~isnti0n.-J, r. dol~nson (1. G. 

Ferbenindu~t , r i~) .  4642. 
T>YRSTI!YFS, manufnclun~e.-.J. Y .  Johnsnn (1. G .  Farhenindus- 

trie). 4643. 
-RAW PHOSPHATES, tl~eat~lllent.-Kais~~-~'il11r1rn~Institllt fiir 

E i s r n l n r s c l i n n j i e i n p t r ~ ~ l n  Ve~.cin. (Grrnlnny. Pel). 9, 34). 
4145. (Germany. An& 15. '34.) 434fi. (Germany, Sov. 1, '34.) 
A"** 
t D t ,  . 

T , I ~ H T  RSNB~TIVP.  DT,\ZO T.AYRBS. WPC.. pl.ndnction.-Kdlr snd 
Co. A,-G. 4650. 

KAOWN, d ~ r ~ ~ n p n s i l i n n .  -Kalt~ig O ~ ~ l t ' r ~ ~ ~ i r l l i l i r l ~ e  Kaolin-lmil 
Montan-Tndust~.in A,-G. (Aostrin. 1fnrrl1 27. '34.) 4162. 

CELLITLOSIC 01lr:ANlC DF.IIIVATIYE R H B E T I N ~ . - K O ~ ~ ~ ,  Ltd. 
(United States Fch. 13. '.34.) 4284. 

C E I ~ U L O ~ E  &TEE c o a ~ o s r ~ ~ o x n ,  ETD.-TI. P .  Stnlldinger. 4030. 
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