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Notes and 
Overseas Chemical Trade 

NM.ISTAKABLE evidence of a steady recovery in 
Uthe chemical industry is afforded by the Board of 
Trade returns relating to overseas trade issued last 
week-end. A nlonth ago we reported a substantial 
increase in exports of chemicals, drugs, dyes and 
colours d~iring January, and a no less satisfactory 
decrease in imports. The figures just issued enable a 
comparison to be made with the first two months of 
1934 and 1933, and they indicate a decided improve- 
ment in every direction. Exports of chemical products 
for January and February this year totalled 63,354,147, 
against 62,843,550 for the same period of 1934, a 
welcome increase of i1;510,597, or just under 18 per cent. 
Compared with the figures for the first two months of 
1933, there was an increase of £542,510, or 19.2 per 
cent. Chemical imports for the two months amounted 
to £1,827,333, against it;1,891,181 for the same period 
of 1934, a decrease of £63,845, or 3.3 per cent. The 
1935 figure, however, is still £46,397 (or over 32 per 
cent.) more than the total imports of f;r,380,936 re- 
corded in the first two months of 1933. Re-exports at 
£94,641 were &13,076 higher than in the corresponding 
period of 1934 and £30,068 higher than in 1933. 
Details under the various headings are given on 
page 274. 

The improvement in the trade balance is not confined 
to the chemical group. Under the heading of oils, fats 
and resins, manufactured, the exports for the two 
months totalled £1,ogq,732, against.£737,974 in 1934 
(an increase of £356,758) and against £860,862 in 1933 
(an increase of £233,870). Imports in this group 
totalled f ; ~ , o ~  I ,919 in the first two months of this year, 
against £5,217,412 in 1934 (a decrease of £205,493) 
and against f;5,011,928 in 1933 (a decrease of £9). 

The Discovery of Insulin 

H E  discovery of insulin as a specific for diabetes, T which was first announced in 1922, is recalled by 
, the death of Professor J. J. R. Macleod, F.R.S., 

Regius Professor of Physiology at Aberdeen, which 
occurred on March 16 at the comparatively early age 
of 58. At the time of the announcement Professor 
Macleod was Professor of Physiology, and Sir 
Frederick Banting was (and still is) Professor of 
Med~cal Research at Toronto Univers~ty. Macleod 
%as always anxious to share the credit with his younger 
colleague, and as the value of insulin became more and 
more apparent on further investigation the two men 

Comments 
were together awarded the Nobel prize for medicine in 
October, 1923, each receiving about £4,000. Macleod 
divided his share with Dr. J. B. Collip, then Professor 
at Alberta University, and now Professor of Bio- 
chemistry at McGill, and F.R.S., while Banting divided 
his with Dr. Best, who, he declared, had.played an 
iniportant part in the discovery, and to whom he felt 
that proper credit had not been accorded. This action 
gave to the four men who worked on the insulin experi- 
ments an equal division of the prize-money ; as Macleod 
said, it was only teamwork that made insulin possible. 
Both Macleod and Banting received the honorary 
degree of D.Sc. from Toronto University in November, 
1923, and were afterwards the guests of honour at a 
banquet given by the Governors of the University and 
attended by 400 representatives of the medical profes- 
sion and the Universities of Canada, and Johns 
Hopkins, Chicago, and other American Universities. 
In the same year Macleod was elected a Fellow of the 
Royal Society and was Cameron prizeman of Edin- 
burgh University. 

Professor Macleod was born at Cluny, near Dunkeld, 
in Scotland, on September 6, 1876, the son of the Rev. 
Robert Macleod. He was educated at the Grammar 
School and Marischal College, Aberdeen, where he was 
Anderson' scholar, and at Leipzig. He graduated 
M.B., Ch.B. at Aberdeen, and took the diploma in 
public health at Cambridge in 1902. From 1899 to 
1902 he was demonstrator of physiology at the London 
Hospital, and lecturer in biochemistry in 1902. He was , 
elected Mackinnon research scholar of the Royal Society 
in 1901, and held the scholarship till 1903, when he 
was appointed Professor oi Physiology at the Western 
Reserve University, Cleveland, Ohio. He remained 
there till 1918, when he went to Toronto as Professor 
of Physiology and Associate Dean of the Faculty of 
Medicine. In 1928 he returned to his first University 
of Aberdeen as Professor of Physiology. Professor 
Macleod ,was a member of the Medical Research 
Council, 1929-33 ; president of the American Physio- 
logical Society, 1922, and of the Royal Canadian 
Institute, 1925; a Fellow of the Royal College of 
Physicians; a member of the American Physiological 
Society, the Society of Experimental Biologists, the 
Society of Biological Chemistry, the Association of 
American Physicians, the American Association for the 
Advancement of Science, the London Physiological 
Society, and the Biochemical Society; a Fellow of the 
Royal Society of Canada and the Royal Society of 
Edinburgh; an honorary Fellow of the Academy of 
Medicine, Toronto; a foreign Associate Fellow of the 
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College of Physicians of Philadelphia; a corresponding 
member of the Medical and Chirurgical Society of 
Bologna; and a corresponding member of the Kaiser- 
liche Deutsche Akademie der Naturforscher zu Halle. 
He was also an honorary doctor of Aberdeen, Pennsyl- 
vania, Jefferson Medical College, and the Western 
Reserve oniversity. 

The Industrial Chemist as a Citizen 
T is well that the industrial chemist should be 

Ireminded from time to time of his opportunities of 
useful service in public life in addition to his profes- 
sional duties to those with whom he associates in the 
commercial and individualistic atmosphere of the manu- 
facturing works. The training of the chemist occupies 
so prominent a place in the literature of the various 
pro~essional organisations that the wider outlook is apt 
to be ignored. We are therefore especially interested 
in an editorial article in the latest issue of the Journal 
of the Institute of Chemistry setting out some of the 
lines along which the industrial chemist may render 
himself a more useful member of society. 

The newly qualified chemist who has proceeded from 
the university to the analytical or the research depart- 
ment of a big modern works, before being drafted to 
the larger sphere of direct contact with manufacture, 
should, says the writer, have little difficulty in realising 
his professional status. He must be loyal to his em- 
ployers, and ordinarily has no reason to be otherwise. 
Occasionally, however, he may find himself: in a quan- 
dary. For example, he may find himself associated 
with a concern where adulteration of food or other 
products is practised; or he may be expected to sign 
reports which are not in accord with the results of his 
work ; or he may find that those in charge of operations 
persistently neglect or evade legal requirements for 
which he is held responsible. He is faced with the 
problem of deciding whether to give up his employment 
or be disloyal to his conscience and to his profession. 
In such circumstances, he must resist and protest 
against breaking or neglecting to carry out the law and, 
if those in charge are unscrupulous and insist on his 
compliance, he niay have to bring the facts to the notice 
of the directors and possibly of the appropriate 
authorities. Most probably he wi!l be compelled to seek 
another appointment, in which event the Institute of 
Chemistry will help him in his search, but to be a 
professional man he must first be a good citizen. 

Outsida Contacts 

T HE chemist in industry must be loyal to his col- 
leagues and, where several chemists are employed, 

must play for the team and not onlv for himself: be 

professional brethren by attending meetings and con- 
tl.ibuting to the activities of a chemical society where 
available. Here, as the article in the lnstitute 
Journal points out, he may derive advantage from 
the local sections of the Institute of Chemistry, which 
make it possible for members in all parts of the king- 
dom to meet together, and to make their views on 
professional matters known to each other. 

The industrial chemist should associate also with men 
of other professions and interests, learning thereby that 
ill n o  one profession or calling is concentrated the 
realisation of the purpose of study and mental effort 
through all the ages. Outside contacts, however, 
should not end with those of a professional nature. 
Social contacts of a right type should be cultivated in 
order to preserve a proper sense of balance and propor. 
tion in the chemist as a professional man, and, more- 
over, if he has a flair for public work, he may be doing 
a service to his profession as well as to the community 
by taking part, so far as he is ahle, in the administra- 
tion of local affairs. 

I.C.I. and Armaments 
R. H. J .  MITCHELL, a director of Imperial M Chemical Industries, Ltd., addressed the em- 

ployees of the company at Northwich, on March 15, 

and vigorously denied the allegations made against 
Imperial Chemical Industries, Ltd., at  the American 
Arms inquiry, declaring that he welcomed the coming 
investigation by the Royal Commission on Armaments. 
" I want to touch on a matter," he said, " about which 
many of you have probdbly heen concerned. I refer to 
the documents tabled in the American Commission con- 
cerning the so-called ' sordid business ' of Imperial 
Chemical Industries, Ltd. First of all, you must 
remember that this Commission in America was puiely 
political, and theref~re '~ou did not get the truth. I 
want to give the lie direct to all those statements. 
I have been closely and personally associated with the 
Nobel's section, to which all this refers, for forty years. 
We welcome the Royal Commission and we want it. 
We want to be able to tell the world that we art not 
what people have tried to prove we are. We have 
never, lo my knowledge, entered into any business of 
which we can be ashamed." 

Mr. Mitchell expects to be the principal witness before 
the Royal Comnlission, and he hopes that such evidence 
as he will be able to give will be published to the world. 
He looks forward to it with the greatest possible 
pleasure, and he has assured the employees of the 
company that they may, with confidence, feel that 
they have no reason to 1x ashamed of those with whom 
they are associating. 

readyAto give credit where it is due, a i d  be tactful id his 
criticism of others. He must have no thought of taking 
an unfair advantage of the ideas disclosed by his fellow- THE Chemical Engineering Group has just issued its tenth 
workers, but be ready to reciprocate in a frank expres- data sheet, which deals with " The Correlation of Hydrometer 

Scales." This sheet has been prepared by Mr. W. Preston, 
sion of opinion and a free exchange of ideas for the under the direction of a special committee consisting of Mr. 
common benefit. The high degree of esteem in which 1. Arthur Reavell (convener), Mr. E. A. Alliott and Mr. 
the profession of chemistry is held has been established H. W. Cremer. Copies are obtainable at the price of 2s. 6d. 
by the standard which has bee,, adopted by its in paper covers or 3s. 6d. bound in limp cloth. Complete 

conversion tables for sp. gr., Twaddell, BanmC, Brix and 
there exists a sense of Beck scales are given. In addition, tables are given show- 

mutual responsibility in the services they render to the ing (I )  the relation between the Barkometer, Brix, Balling 
community. At the same time, unless outside contacts and Cartier scales and specific gravity; ( 2 )  that between the 
are cultivated, there is .danger of professional segrega- " New," Rational, Dutch and American Baumc! scales; (3) 

the various "proof " degrees (for alcohol) compared with 
tion, leading to degeneration. It is of first importance specific gravity; and (4) the specific gravity of sulphuric acid 
that the chemist should maintain close touch with his solutions. 
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The Evolution of the Public Lecturer 
X March 6 the seal of finality was set by Sir Fredeqick 
Keeble on the second series of Kesearch and Develop- ' ment Lectures delivered under the joint patronage of 

the Royal Institution and the British Science Guild. The 
use mide of the Royal Institution in these lectu&is bo;h 
uew and peculiar: the invitations have been issued jointly 
by the president of the Institution and the president of the 
British Science Guild. The admission card carried the tag : 
Reception at lo p.m. After the lecture a few congregated 
in the foyer; most became democratically jammed together 
in the tea-room. At the first lecture the big-urigs were soon 
translated to superior regions: theirs not to consort with 
common clay. Prowling about, as we did, we saw no sign 
of any formal reception. Neither host took us by the paw 
and said : " Vnrry pleased to meet you, Mr. Cheshire Puss. 
I'm glad you've come off from the slates to m-i-a-o-u in our 
support." We can fancy hour startling, what joy to some 
would have been the effect of being graciously received not 
merely by one but bv two real, live noble lords, of course 
in full war-paint f o r t h e  occasion. 

The Writing on the Wall 
The Royal Institution to-day needs a very active president 

able to compound cocktails by shaking up human material 
and weld the membership together in an atmosphere of 
cordial, scientific understanding. London is small enough 
for one such meeting-place. Some anti-social virus is in 
!he air. Even the Royal Society is gone out of social action 
In recent years. By continued refusal to organise its forces 
and take the lead, the Society is selling the pass scientific in 
a way that will soon be past recall : strange to say, reputed 
biologists are the leaders of a n  abiotic policy. Formerly, 
its soirees were the resort of most attractive beings, hearing 
bright stars and broad bands of colour across their manly 
bosoms : it now consorts mainly with schoolmasters, creatures 
without a grain of imagination and in no way helpful or 
entertaining. Only the brave deserve the fair; yet scientific 
workers make no attempt even to assert their equality. Let 
them beware, lest they entirely sacrifice social position and 
influence. The Royal Societv needs a General Smuts as its 
president during a few years', a statesman to give it back a 
public sense and secure for it full rights as the guardian of 
a freedom which is fast being sacrificed. The writing on 
the wall is only too clear. Mvopic officials are throwing its 
public efficiency to the winds. 

In  starting the new combined course at the Royal Institu- 
tion, the tactful blunder was made of telling members they 
had better stay away-to make room for the specially-invited 
hoi polloi, who were to be " researchingly and develop- 
mentally '' converted to a true faith. Ladies were banned. As 
a result, after the first lecture the attendance was inadequate 
and speakers have lectured to papered houses. Discussion 
after the lecture was suggested on the invitation card to 
the first but nothing came of the suggestion. The Prime 
Minister, who was in the chair, might well have led o f f :  to 
have learnt how far he had been " developmented " would 
have been interesting. The chairman at the last lecture, the 
Minister of Agriculture, was equally mum:  at least, he 
might have said that he hoped to make milk Milk, not an 
unholy skim, in the course of his term of office-alone task 
enough for a National Government. A great opportunity 
of breaking loose from convention and putting life into the 
dry bones of knowledge born of experimental inquiry has 
been lost. The frigid formality of the Roval Institution has 
prevailed throughout. The result of such laissea faire is seen 
in the unrepresentative attendance on the front benches of 
recent years. 

A Guild of Wisdom 
Lack of salesmanship was peculiarly striking at the White 

City recently--kverywhere the inquiring visitor seemed to be 
regarded with suspicion; no " Come, walk into my garden, 
said the spider to the fly " spirit was apparent anywhere. 
W e  douht if the attendants knew that they had gardens; con- 
trariwise, if they did, what grew in them and how. So it 
has been at the R.I. The old question may be asked: 
" What went ve out for to see?" Scarce a reed has been 
shaken by the'wind of these lectures. The British Science 
Guild is a body that has long wandered in the wilderness 

Health and Fertility of the Earth 
l h e  Immune Cow 

of publicity but hitherto without a leader with a convincing 
war cry. The much-misused term " Science " is proved to 
be no .' Excelsior." The Guild has sought, apparently, by 
these lectures, to bring home to the public the extent of 
scientific achievement. Actually, they have been given to 
a n  audience scarcely needing such enlightenment. At least, 
it is to be hoped that the well-known members of the firm 
to which the president of the British Science Guild is attached. 
who were present, are fairlv urell informed already; we 
imagine they were really the;e out ot kindness of heart, to 
make a house and act as claque. 

The Guild has not sufficiently considered what the public 
really needs. Sir Kichard Gregory, who is its main pillar, 
having inherited the charge from his former leader, Sir 
Norman Lockyer, who was an addict to " Science " without 
ever being " scientific," has constantly insisted of late upon 
the importance of securing publicity for this our modern 
conceit. He uses the rntirelv ambiguous word " Science " 
almost ad natrseam. 

A Crying Demand 
If the truth be told, it probably is that the public regards 

the Guild as a body of selt-centred freaks. If  only Sir 
Richard would recognise the futility of ever flinging mere 
knowledge at the public, natural knowledge, in particular-- 
an an antidote to the supernal ignorance of the Church 
especially. The vast majoritv is satiated with the proof of 
what scientific effort has done-mostly to harm the world by 
creating commercial strife. The ultraterrestrial extra- 
vagances of an Eddington and a Jeans may have tickled the 
palates of a few seekinq relief from the debased literature 
of the day; they cut nb ice in worldly life. Every boy 
knows the innards of his B.B.C. box. Every fool in the 
country knows something of motor. mechanism-what he 
doesn't know is something of his wonderful self-what he 
can't do is to use his eves and think with intelligence, find 
out things for himself-be judicial in short. Lessons in this 
art-the art underlying scientific discovery and invention-are 
a crying demand of the ,day. We are sufficiently com- 
mercialised to be in no need of the Guild telling us of the 
money value of this and that advance in knowledge : that we 
may leave to the Uesanians, who appear to have no other 
outlook. 

XThat Sir Richard has always at the back of his mind is 
the method underlying scientific discovery when he talks of 
" science." Let him send " science " and " scientist " to 
the dustbin and substitute the equivalent of the really signi- 
ficant teutonism- Wissenschaft, our perfect English word 
Wisdom. Let his Guild do what the leopard cannot do, 
shed its ungainly spot and boldly re-register as the British 
Guild of Wisdom. Wisdom being a n  unknown quantity in 
our constitution, the wise in search of a real war cry would 
all rush to join-the Guild would have found its missioq and 
its metier. Sir Thomas Browne has defined this in saying :- 

The wisdom of God receives small honour from those 
vulgar heads that rudelv stare about and with a gross 
rusticity admire His works. Those highly magnify.Him, 
whose judicious inquiry into His acts and deliberate 
research into His creatures return the duty of a devout 
and learned admiration.+ Therefore : 

Search while thou wilt and let thv reason go, 
To ransom truth, e'en to th' abyss below. 

The office of the Guild should be to evolve a select body of 
lecturers competent to develop not mere knowledge hut 
wisdom in the minds of their hearers. Let it begin at the 
beginning: seek to make the schools places of rational 
instruction: cover the countrv with posters on Beer-Bovril 
lines : " neonise " against certificates and cram and al l  
school sham. 

What Lord Melchett and other members of I.C.I. attend- 
inrr the R.I. lectures have needed has been some stimulus 
t s h e i r  immortal souls, if such can exist in a modern business 
organisation. Sir Frederick Keeble's lecture on " The Green 
Plant as Agricultural Engineer " was an attempt to put the 



The Chemtcal Age-March 23, 1935 

fear of wonder into such men. His lecture to the Mechanicals 
(THE CHEMICAL Am, November 3, 1934, pages 398-9) was care- 
tully prepared in advance and delivered from type: a cum- 
plete literary tour de force, it suffered a little from over- 
restraint in delivery. Sir Frederick, 'in early days a very 
lion, has been more and more carried away, with the efflux 
of time, by the melodic beauty of rhythmic delivery, so now 
truly roars onl) as the sucking dove. At Storey's Gate he 
was relieved from the strain of thinking and acted a pre- 
pared part in uninterrupted, dulcet tones: the effect was 
that of a Lener String Quartette in pianissimo, strange to 
his rough "mechanical " surroundings. His Albemarle St. 
performance was a dress rehearsal. He spoke without notes, 
almost sotto voce, in a trance of thought, slowly seeking to 
polish evely facet of the jen-els he was casting before -. 
The harmonies in the soil, elicited by scientific discovery, 
which he sought to reveal, will have h e n  made clear to some. 
The occasion, however, demanded rougher treatment. H e  
should have borrowed George Uobey's eyebrows and played 
the fool. After all, it was Falstaff who said : 

The  world is mine oyster which I with sword will open. 
The fool's sword to-day is the scientific plough-share. Sir 
Frederick should have cast hard loaves of germless bread 
at  his audience; poured skim milk upon their heads; rubbed 
rickets-carrying margarine upon their faces-to bring home 
the urgency of using the knon-ledge we have of the emptiness, 
if not worthlessness, of our public diet. These are the things 
that need crying from the house-tops : that he should speak 
so gently as  he did was a cruel disappointment. 

An Assured Supply of Nitrogen 

Less than a century ago, views on the fertility of the earth 
were highly mechanical. Liehig held that, to maintain 
fertility, all the mineral matters carried away in farm pro- 
duce must he restored : if this wele done al l  was well. 
Nitrogen could be obtained 'from the air. Came one John 
Lawes, who showed that to raise an economic crop it was 
essential to apply nitrogen in some form. For  a time, the 
gasworks and coking plants, together with Chili saltpetre, 
supplied this. I n  recent times, the great synthetic ammonia 
industry has been brought into heing and we seem to have 
an  assured supply, so that the anxiety voiced by a Crookes 
is no longer felt. Lime, silica, magnesia, are everywhere 
for us to use. Potash and phosphate give cause for thought : 
the sources are very local. To  these grosser needs, modern 
inquiry has added an  increasing number of minor. Iron, 
mawanese, copper, sulphur, fluorine, iodine and even boric 
a c i d l r e  certainiy al l  required. Salt, of course. Because of 
the special value of iodine, we have cause to regret the dis- 
appearance of villainous Chili saltpetre from the market, 
owing to the development of the ammonia industry. This con- 
tained a, good deal of iodine. The industry should be 
recovered at  the earliest possible mnnient. W e  could well 
do without much South American meat-we cannot do with- 
out its iodine, unless we make use of seaweed as manure 
universal. 

Mineral manures, however, are  no snfficignt sustenance for 
the plant :  the value of farmyard manure is recognised the 
world over. I t  is a grave question to what extent fertility 
is now being affected by the disease motor-car-itis from which 
civilisation is suffering so severely-the internal combustion 
engine makes no useful contribution of waste. 

To  the ordinary eye the plant lives above ground, though 
some recognise that it has roots. The trained eye alone can 
see that, apart from the root growth of the plant, a vast 
growth of microscopic underground life is .also in ebb and 
flow, following climatic and soil variations. Upon this the 
plant is inseparably dependent. Seer and prophet, Keeble 
views with apprehension the possible, maybe sudden, failure 
of the fertility of the earth through changes affecting the 
vi.ell-being of these vast underground populations. 

Boron to the Rescue 
Only this last week a striking illustration of the possible 

imminence of this danger is given in a letter to  ' I  Nature." 
Sugar beet is known to suffer from a disease termed Crown 
Rot, which a Dutch observer has attributed to absence of 
horon from the soil. Messrs. Murphy and Hughes, two Irish 
workers, have confirmed the diagnosis by contrasting the 
growth of sugar beet seedlings in culture solutions free from 
boric acid with those of similar plants in solutions also 
containing a minute proportion of the acid. The disease 
soon appeared in the absence of the acid : it disappeared from 

affected plants when these were transferred to the solution 
containing it. The disease is rife in certain districts in 
Leinster but occurs locally. Whv is- t h i s?  Is the supply of 
boron in sea spray insufficient o; in any may made locally 
inoperative? In New Zealand, sheep suffer from disease 
owing to the absence of iodine, in a district across which 
there is no current from the sea. The Swiss valleys and 
those of the Dauphine, where goitre is endemic, are also 
remote from such refreshment. 

Only during the past twentv vears at  most have we been 
made 'acquaint~d with the e~ i s t ence  in our foods in minute 
proportions of a variety of substances affecting our healthy 
growth. Itre now lcnow that it is useless for us to feed our- 
selves, however liberally, upon fatty and starchy foods and 
meat, unless we secure a proportionate supply of these 
activating and controlling agents. ?'hey vary in amount in 
~ l a n t s ,  climatically, seasonally and also according to the con- 
ditions under which the plants are grown. Sir Frederick 
spoke specially of the changes in grass and of the use to be 
made of grass cut and i~~lmedlatcly dried in summer as 
winter food for cattle, maklng posslble in a measure their 
maintenance under summer conditions. 

An Immune Milk 

.-1 still more refined issue was raised in his reference to 
proof that has heen obtained that colvs are  being so fed that 
their milk seems in large measure " protected " against more 
than slight bacterial growth. The future is full of hope. 
Miracles will be wrought with milk, when once intelligence 
is applied to its production. If only we can learn what is 
proper food for plants and animals and produce it, the 
incidence of disease, both upon plants and ourselves and the 
animals we (don't) care for, should he greatly diminished:, 
the physicians left to heal themselves. 

Truly, we had listened to a development lecture. Yet it 
is an  unholy fact that a man who probably is the one com- 
prehensive, iutensive and original thinker in the field of plant 
biology-the rest are just time servers and the slaves of a 
narrow professionalism-should no longer be in acti1.e direc- 
tion of inquiry in this field. It is to our national dishonour 
that he should not he so employed : industry will make no 
plogress unless it retain leaders. Verily are 1r.e in need of 
some display of Wisdom. Even of a true display of sales- 
manship! To  know how, when and where to buy talent- 
most of all, how to use it. 

The Future of Agriculture 

I t  never rains but it pours. The Royal Institvtion was 
turiled in March into a grazing pround for hares. We  we)-e 
scarce anrakened from a Wednesday night's dream of a pro- 
spective benign fertility of the earth when, on the Friday. 
the well-known gay young earth-xvanderer, Sir John Russell. 
came smiling along to give us, in rapid resonant tones, an 
outline of " The Future of .4griculture." The  address was a 
clever, characteristically broad but superficial survey, largely 
statistical, of present conditions 

Hmrible and forbidding picturps of two colossal wheat- 
mining machines at  work upon the Canadian prairie were 
cast upon the screen-the one of a multiple ploughing and 
grain-casting monster, fed upon oil fuel ;  the other, a great 
comhined reaper, thresher and hag-filling contraption. Each 
of these is engineered once a year, in due season, across the 
l a r d :  how a civilised world can regard this as  Agriculture 
is difficult to  understand-or how the farmer is to compete 
against it. Yet these are  the means hy which vast stretches 
of North and South America and also of Australia, probably 
soon, of Russian farm land, are heing rapidly exhausted of 
the precious treasure accumulated during long ages past. Kot 
the slightest attempt to preserve, let alone increase, fertility 
is being made. The practice is nothing short of criminal, 
onen robberv of the cenerations to come. To  call t h ~  nrartir* . ~~~. 
farming is 'impossifie; utterly unscientific both in aim and 
effect, civilisation must soon demand some less cruel treat- 
ment of the soil. Peasant Europe is helpless in face of such 
monstrous development of mechanism. 

The  evil goes further, as the wheat is ground into a germ- 
less flour, from which the essential elements of nutrition are 
lacking. Made attractive bv bleaching, this is fed to the 
masses, to their undoubted detriment. Commercial interests 
have such grip upon our societv that the injury that is done 
is allowed to pass unnoticed-although the authorities must 
be aware of its operation. At the moment, efforts are being 
made, by extended advertisement, to  increase the incidence 
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of the evil. Sir John had nothing to say of these shady 
sides of modern Agriculture. 

He thinks that British farming, in the future, is likely to 
remain much as  it is. Methods will be improved. Ewes will 
be trained to drop two lambs instead of one. More machin- 
ery will be used. As the Ford tractor makes no fertilising 
sacrifice to the soil, the wheat field of the future will present 
an even surface. without anv of the d e e ~ e r  ereen, more fertile . - .  
oaies of equine origin to which we are accustomed. 

Quality of Produce 

The picture drawn was a very sorry one. Sir John Russell 
is without vision. He had no word to say of the importance 
of quality in agricultural produce-gave I IO  hint of the changes 
in practice that may be needed when this is recognised. At 
present, we grow not much above 40 per cent. of our food. 
Apart from appearance, we pay practically no attention to 
quality. Yield per acre is the criterion. Maybe the inferior 
yield is at times superior in quality; this is certainly often 
true, if the test be that of flavour. All these are matters 
calling for immediate, profound study. 

Ere long the farmer will be called upon and therefore 
trained to attend to the quality, in terms of nutritive value, 
of his crops. The public will no longer be allowed to be 
misled by advertisement. Should it appear that we are able 
to grow food crops superior in food value to those coming to 
us from abroad, if wisdom in an). way prevail, the public s i l l  
insist on by far  the chief proportion of our foodstuffs being 
grown at  home. We shall decline to admit materials of in- 
ferior value. If so, farming may have a great spurt. The 
hitherto unfulfilled adage, " charity begins at  home," will 
have some meaning. Moneylenders alone will not be allowed 
to control our policy. The machine will be put into its proper 
place of due subordination to man's nobility. All this, if 
only wisdom prevail-perhaps a sulticiently remote possibility. 

We  are reverting to Nebuchadnazzar, if not to Genesis. The  

most heartening of recent meetings was the Grassland Confer- 
erce, held at  Dauntsey School, near Devizes, a t  the instance 
of the Wilts authority. The meeting was attended by over 
400 farmers, many of them young men, a h o  listened with 
absolute attention and appreciation. Professor Stapledon, 
of Aberystwith, who laid down rules for pasture in a most 
fascinating way, was most enthusiastically received, his 
hearers recognisine that they were in the presence of an artist 
and originalthinker-a strange spectacle in farming. He  was 
followed by Professor Ling, of Bristol, who had much to say 
of interest on the variation in food value of pasture through- 
out the year and also of the sperijtl nutritive value of weeds. 
Professor Stapledon has observed that the daisy has a special 
power of accumulating calcium. Someday i t  will be ac- 
counted a criminal practice to grow milk on land not freshly 
limed. 

In the afternoon, representatives of I.C.I. filled the stage, 
first with a valuable account of the control tof the character of 
grass herbage by regulated feeding of sheep; then by a survey 
of the work done on silage and on improving grass by special 
fertilisation and the conservation of such grnss by quick arti- 
ficial drying. Unfortunately, the promises held out for the 
material have not been fulfilled; there has been an unwar- 
ranted delay, apparently owing tc slackness on the engineer- 
ing side. That mechanism should be in default is strange. 

We  construct machine boxes in the form of ironclads, cost- 
ing a mere six millions apiece, allowing them quietly to rust 
out of date, yet cannot' make a simple, quick-acting, drying 
plant, which will makensummer grass available to us in the 
winter, in the form of a milk fit for women with child, babies, 
all children and old people. All grants should be withdrawn 
from so-called research until at least this small.public service 
has h e n  rendered by industry. I t  i s  useless to  bring down 
nitrogen from the heavens and then take no proper action 
to use it with effect. Delay in using the wisdom is insuffer- 
able. 

CHESHIRE CAT. 

A Choice of Plasticisers 
Dr. T. H. Durrans Discusses Some Outstanding Properties 

THE number of substances proposed for use h. plasticisers 
is prodigious, said Dr. T .  H. Durrans, in a paper read before 
the Manchester Section of the Oil and Colour Chemists 
Association on March 8. One very significant fact is that 
the consumption of the well-known plasticisers, tricresyl 
phosphate, ethyl, butyl and amyl phthalates and triacetin is 
increasing to such an extent that one is bound to assume 
that very few of the new plasticisers are findinl: extensive 
general use in spite of much biassed propaganda in their 
favour. 

There is general agreement that the most important 
ingredients of a cellulose larfluer are the cellulosic sub- 
itances and the plasticiser; it seems impossible to make a 
satisfactory lacquer without a plasticiser. On the plasticiser 
depends very largely the permanence of the film in the widest . 
sense. The immense importance of the eflect of the retention 
of traces of volatile solvent by the film does not seem to 
have been appreciated until quite recently. The tenacity 
with which traces of such volatile solvents as acetone are 
held by cellulose ester films is remarkahle and the effect is 
greatly aggravated when the higher-boiling solvents are 
employed. The plasticitv of a film may sometimes for a 
considerable period depend more on retaining solvent than 
on the plasticiser. To  obtain permanence in a film it is 
therefore highlv desirahle to use the most highly volatile 
solvent permissible in relation t o  the other desired charac. 
teristics of a lacquer, and to relv entirely on the plasticer 
for the plasticisinl: effects.   he effect of the presence of 
small amounts of residual solvent on the tensile strength of 
a cellulose nitrate film is of considerable importance; traces 
of acetone alwavs weaken a film, but it is interest in^ to note 
that 2 or 3 per'cent. of water actually incre'ases the tensile 
strength. 

The tensile strength of a film varies with the solvent from 
which it has been deposited, hut it is not clear whether this 
variation is due to residual solvent or to the structure of the 
resultant film. The diminution of tensile strength follows 
in the same order as the increase of evaporation rate. 

I t  has been shown by Jones and Miles that plasticisers may 
roughly be divided into three classes. Castor oil has no 
solvent action on cellulose nitrate, even up to temperatures 
at  which cellulose nitrate decomposes, and films containing 
60 per cent. of castor oil are oily to the touch and exude 
oil on pressure The tensile strength of a cellulose nitrate 
film falls immediately with the addition of castor oil and 
as  the proportion' of oil increases the tensile strength falls 
rapidly. Ester gum causes similar reductions in tensile 
strength, but the fall with increasing proportions is not so 
rapid and, indeed, ester gum seems to diminish the rate of 
fall induced by most plasticisers. 

The  second class of plasticisers consists of such products 
as  dibutyl phthalate and tricresyl phosphate, which are dis- 
solved by the cellulose ester. When plasticisers of this class 
are added to cellulose nitrate there is sometimes initially an 
increase of tensile strength, followed bv a steady fall, as 
the proportion of plasticisr increases until a maximum pro. 
portion is reached at  which the film fails suddenly under 
stress. The third class of plasticiser is somewhat more diffi- 
cult to define; to this class belong camphor and butyl glycol 
acetate. These plasticisers may actually cause an increase 
of tensile strength or, a t  least, not cause a diminution over 
quite a long range of proportions. 

There is fairly conrlnsive evidence that plasticisers of 
Class 2 and 3 are in actual combination with the cellulose 
ester forming so-called " addition complexes." Plasti- 
cisers of Class 2 or 1 confer distinctly different properties to 
films from those of Class I. Plasticisers of Class I may be 
considered to be held in a film in a manner similar to that 
in which water is held by a sponge. Up to a point, the 
flexibility of the sponge is greatly increased and the tensile 
strength diminished-thereafter pressure on the sponge causes 
the exudation of water. The volatility of a plasticiser in 
its free state is obviously no sure guide to its hebaviour in 
a film. In exactly the same way volatile solvents are held 
by cellulose nitrate in some form of addition complex which 
entirely alters the evaporation rates, slowing them up 
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enormously; the effect is much less pronounced with solutions over the dialkyl phthalates of lower volatility which, how- 
of resins, such as ester gum, where, apparently, addition ever, is offset by lower compatability. 
complexes are not formed. A small increase in the celulose- The glycol ether phthalates have also been known and 
ester content of a lacquer greatly increases the viscosity, but highly appreciated for some time, but the manufacture of 
the addition of gum has relatively little effect. these on a large scale presents difficulties by reason of the 

Generally, the proportion oft plasticiser used with a cellu- tendency of the glycol ethers to decompose with explosive 
lose ester is of the order of 30 to 50 parts by weight for violence during esterification. The  plasticisers themselves 
each loo parts of cellulose ester; okcasionally the proportion also tend slowly to decompose on storage, aldehydes and 
may rise as high as equal parts. Plasticisers, when added other substances being formed. A more complex phthalate 
in excessive proportions, yield either an oily film, a cloudy plasticiser is di-(P-phenoxy ethyl) phthalate. This substance 
film or a n  excessively soft or fluid film. The oily film is is a solid which is said to be readily compatible in large 
produced by plasticisers of .Class I. The cloudy film may proportions with cellulose nitrate. A still more complex 
arise with plasticisers for which the cellulose ester has but plasticiser is di-(P-butoxy ethyl) glycol di-phthalate: it is 
limited solvent power or where the critical solution tempera- said to he a good plasticiser for various resins. I t  is 
ture is above the atmospheric temperature. The unduly soft questionable, however, if there is any virtue in such complex 
or fluid film occurs when the solubility of the plasticiser in materials-the large molecules, while imparting unnecessarily 
the cellulose ester is very higi+ These are the phenomena high nod-volatility also tend to impart non-compatability. 
which govern the maximum proportions in which plasticisers The development of the hydrogenated phthalates continues 
can be used. Some figures recently obtained by A. E. Lain but slowly; they can be used in limited proportions with 
for the dilution ratios of ce?iain plasticisers throw some cellulose esters, but appear to be of greatest interest for 
light on this aspect. plasticising glyptals, bakelites and shellac. 

Phosphoric esters have always been of interest for plasti- 
A' Point of Economic Importance cising cellulose nitrate on account of their fire-proofing pro- 

perties. Among the newly described substances are the 
'The results suggest that a 'given degree of plasticity can phosphates of methyl, ethyl and butyl glycol ethers, which, 

obtained with a smaller proportion of butyl or amyl unlike the phenyl and alkyl phosphates are good plasticisers 
tartrate than of the others, and alternatively that for a given for cellulose acetate, but the lower homologues have the 
proportion of plasticiser butyl and amyl tartrates will give unexpected property of being in water. ~ ~ t h  pro. 
the less viscous films; further, these films *'ill be able to perties diminish sharply as the molecular weight of the alkyl 
hold in solution a larger proportion of ester gum than will group increases. somh adjustment of these properties of 
films made with the other plasticisers. A point of economic water solubility and solvent ponVer for cellulose acetate is 
importance which arises is that with lacquers which are brought by making the mixed esters such as mono-t,utyl 
deficient in active solvents for cellulose nitrate where there di+thoxv phosphate, but to manufacture such sub- 
is, in consequence, danger of precipitation during applica. stances In a state of purity is immensely difficult. 
tiull through the accumulation of- diluent, butyl and amyl Esters of glycollic acid have come in for attention during 
tartrates will tend more eficiently to prevent such precipita- the last few years,. but more success has been had with di- 
tion than will the other plasticisers. Here one is tempted to glycollic acid,   hi^ dibasic acid when esterified with huty] 
inquire if the high degree of solubil i t~ possessed by a m ~ l  alcohol and glycol mono-butyl ether gives a mixed ester 
and butyl tartrates is really a desirable characteristic. On which is said to have excellent gelatinising properties for 
the other hand, the mere dilution of cellulose nitrate by a cellulose nitrate and great fastness to light. 
plasticiser would seem to confer no advantage other than 
reduction of cost and may indeed be detrimental by reason 
of the reduced tensile strength of the film. 

It is now well recognised that lacquers containing the more 
usual plasticisers do not give entirely satisfactory results 

Ideal Home Exhibition 
when amlied to leather. For this reason castor oil still The King's House and " Jubilee City " 
finds w z e  application for this class of work in spite of its 
unpleasant smell, its lack of true plasticising power, its 
tendency to sweat out if used in excessive proportions, and 
other defects. Frequently, mixtures of castor oil with other 
plastIcisers are used, but ethyl and butyl acetyl ricinoleates 
have the lubricating and softening properties of castor oil, 
while, a t  the same time, being more readily compatible with 
cellulose nitrate. These substances cannot be distilled at 
ordinary pressure without decomposition as their boiling 
points are well over 3500 C. They can be used in propor- 
tions up to 50 per cent. in cellulose nitrate films without 
yweating out. 

The Phthalic Esters 

The phthalic esters.have provided a fruitful field for the 
r inventor, as, in general, phthalic esters are substances which 

are stable to light and moisture and relatively easy to make 
by direct methods. One ester which cannot be made by 
classical esterification methods is diphenyl phthalate; as the 
interaction of phenol and phthalic anhydride gives rise to 
phenol phthaleine resource has to be had to phthalyl chloride 
and this introduces troublesome manufacturing problems 
The ester has, however, created considerable interest a s  it 
is said to impart more permanent gloss to cellulose nitrate 
films, but, on the other hand, it diminishes tensile strength, 
so, on the whole, i t  does not seem to be really a good plasti- 
ciser. 

The phthalic esters of higher secondary alcohols are 
available, but seem to possess but limited compatibilities for 
cellulose nitrate and none at all for cellulose acetate. The 
phthalates of octyl and higher alcohols up to cetyl and lauryl 
suffer from the same defects, although the two latter are said 
to form solid solutions with cellulose esters and ethers. 
Cetyl phthalate is a waxy solid-m.p. about 35O; it imoarts 
water resistance and high gloss to cellulose-ester films. Mixed 
alkyl aromatic phthalates, such as butyl benzyl phthalate, 
have been known for some time and possess the advantage 

THE first great popular event introducing the Empire cele- 
bration of the King's Silver Jubilee will be the opening on 
Tuesday, March 26, of the nineteenth " tiaily Mail " Ideal 
Home Exhibition a t  Olympia, London, W. The dominant 
feature will be " Jubilee City " the impressive decorative 
scheme of which will be a series of mural paintings extend- 
ing along more than I,W ft. of canvas and presenting a 
graphic review of world pro$ress during the King's reign, 
from the Coronation and the early days of the Suffragist cam- 
paign to the building of Sydney Harbour Bridge and the 
launch of the " Queen Marv " Attention will be captured, 
too, by I' The King's House," a full-sized replica of which 
the exhibition is privileged to include. The King, i t  will be 
recalled, recently personally selecttd the design for the new 
house which is the Jnbilee preseillatiou to His Majesty from 
the Royal Warrant Holders' Association. 

For three weeks, from March 26 to April 18, Jubilee City 
will transform the Grand Hall of Olympta into a festive ren- 
dezvous for friends a t  home and from overseas who will meet 
in London a t  the onset of the royal season. Nearly 5m lead- 
ing British manufacturers and retailers will co-operate in pre- 
senting a magnificent and varied array of products for the 
home. A f;5o,m, installation of the latest types of British- 
made canning machinery, weighing nearly 40 tons, will de- 
monstrate the strides made by this new home industry and 
the purity and delicacy of its products. Apples, cranberries, 
and other seasonable fruit as it comes fresh from tree and 
bush will be turned out cooked and canoed. A wealth of 
features will serve to make the exhibition fully representative 
of a quarter of a century of progress. Twenty-five years of 
progress in things engineering ;~nd scientific will be found 
on the second floor of the Empil-e Hall-the development of 
electric lighting, telephones, aviation, travel, transport, 
sound-recording, reproduction alid radio. The strides made 
by Staybrite steel will be seen in the Staybrite Way to Stay- 
brite Street beneath the walls of Windsor Castle in Jubilee 
City. 
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"In Quest of Colour" 

Jubilee Memorial Lecture of the 
Society of Chemical Industry 

HE Jubilee Memorial lecture of the Society of Chemical 
Industry was given at Sottingham on March 14, Mr. TL. J. T. Cronshaw, managing director of the British 

I)vestutfs Corporation (which is now the Dyestuffs Group of 
imperial Chemical Industries) being the lecturer. 

Mr. Cronshaw said that by common consent the modern 
dyestuffs industry began with Perkin's discovery of Mauve. 
Not content with discovering, he also manufactured and 
developed the use of his dye, and should be included among Mr. C.J. T. 
tho great pioneers of the tvorld. His adveuttire prospered Cronshaw, 
from the start, attracting thr attention of others to a new JubileeMemoria' 

hpld of industrial enternrise. In 18ro Marenta was dis- Lecturer' 1935' 

rovered by Verguin; thel; came Violet ikpe r i i l  and Blue de 
Lyon, h i  two- Frenchmen. ~mprovements by Nicholson 
resulted in the first of the Soluble Blues-by which time the 
industry resembled the Klondike gold rush. The classic 
work of Peter Griess and Sicholson opened up the vast range 
of .4zo colours. Sii~~ultaneously the first of the basic oranges 
!!-as produced by Simpson, Maule and Nicholson. 

What was the etiect of the5e rapid discoveries on the old 
dyeing trades based largely on vegetable products and using 
Logwood for black or navy, Indigo from the East for blues, 
Madder from France for red? Despite the brilliance, beauty 
and range of the new synthetic dyes, for some years the two 
products continued to he used side by side. Instead of 
hostility, the dyeing trade received the new technique well, 
declaring in 1875 that the restilts so far achieved were most 
hopeful. The first citadel to fall to the synthetic attack 
was the huge madder trade, the total yearly growth of which 
was in 1870 estimated at  47,000 tons, with a value of 
~ Z . I ~ O , M O ,  of which the United Kingdom took half. Perkin 
and Sons began the manufacture of Alizarine in 18hg, Graebe 
and Lihermann in 1871. In 1876, 9,500 tons of Alizarinc 
were produced, and Madder had fallen from 45s to 15s. 
per crvt. 

Industry Captured by Germany 
By this date the nlanufacture o i  coal tar colours was worth 

over three million sterling annually, of which Germany had 
turo-thirds and the IJnited Kingdom less than half a million 
sterling. In other words, the decline in this British pioneer 
industry had hy 1879 already taken place, although no one 
protested until 1881, when Professor Roscoe complained that 
" Germany had driven England out of the field." From 
then on till 1914 the subject was constantly under discussion, 
notably by Meldola, by Green in 1901 and Rloxam in 1010. 

The textile industries were peculiarly ripe for Perkin's 
new tool. Cotton, calico printing and wool were all on the 
threshold of expansion. The moment was equally propitious 
from the point of view of raw materials, Mansfield having 
only just shown how benzene could be obtained from coal 
tar. Perkin was fortunate also in his country-a great and 
wealthy country-the almost unlimited coalfields of which 
provided him with his raw material on his doorstep. 

British Pioneers Left to Early 
Unlike most industries, dyestuffs had no! to pass through 

long years of drudgery and inadequate reward, but prospered 
froni the outset. The pioneers left it too earlv. Perkin 
retired a rich man in 1874, Nicholson in 1868 afso wealthy. 
Greville Williams left in 1877 At these dates Perkin was 
36, Nicholson 41, Williams 48. 

I t  i s  bevond dispute that the industry la11 uighed because 
the pioneir spirit and the creative instinct n%i;h brought it 
Into being abandoned it too early, littl.: knowing that what 
they had accomplished was the merest scratch on the surface. 
From 1879 onwards the industry fell into an  anaemic state 
for which we should admit the fault was largely in ourselves. 

To  return lo the earlv dnys, the old vegetable and the new 
iynthetic dyrc Iwrr li\:inji t o ~ e t h r r  in harmony, and so far 

as wool dyeing was concerned, the trade was almost equally 
divided between the two. Greens and blues were more the 
province of the new synthetic dyes, violets and prunes were 
exclusively synthetic, just as hlack was exclusively vegetable 
The other colours were derived from both classes. The 
same was true of cotton. The dyer still had a foot in both 
camps. 

Triumph of the Synthetic Weapon 
The discovery of Congo Red by Bottinger in 1884 gave an 

immense stimulus to the synthetic product, and by 1890 there 
had heen made available a range of direct cotton dyes of 
every shade of the spectrum. A still further development 
took place in IW, when it was discovered that dyestuffs 
derived from a particular amino naphthol sulphonic acid had 
also cotton affinity. No natural rolouring matter could now 
stand up against the onslaught, and with the one exception of 
natural Indigo, synthetic dyes were the only ones considered 
for cotton dyeing. 

There was not at  first the same success with wool, the 
dyeing of which depended largely on the " azo tool." But 
Nietzki in 1878 and afterwards Casella opened up a large 
range of colours which soon obtained an enormous sale. 
'Th~re remained the Kahoth's Vineyard of natural Indigo, 
and it was not until 1890 that Huema~in showed that Indigo 
could be obtained from phenylglycin and later that glycin 
could be obtained from anthranilic acid instead of aniline. 
Yet methodic progress was only made when a lucky accident, 
the breaking of a mercury thermometer, showed that mercury 
was the catalyst required for obtaining anthranilic acid from 
phthalic anhydride. Other difficulties, bewildering in their 
complexity, were eventually overcome, until a t  last the Indigo 
synthesis was complete, and the dyestuffs industry added an 
annual three million pounds to its turnover. 

Complexity of Dyestuffs Demand 
Having overcome and ousted the natural colouring matters, 

the synthetic prodiicts began to compete 'with themselves, 
the struggle centreing around the processes of " finishing " 
n~hich follow the actual dveing operation. In these pro- 
cesses, cotton and ~vool differed very much. I n  wool, the 
dyeing itself was only one of the many operations involved. 
Wool was dyed at  various stapes of its manfacture. and the 
problem of dyeing it was in itself a large one. Materials 
woven from a mixture of cotton and wool introduced further 
complexities into the dyer's technique. Moreover, there 
were the varying needs of the customer to be considered, 
such as  fastness to perspiration, lipht and washing. To this 
complexity the industry accommodated itself, and raked 
organic chemistry from end to end in the endeavour to cater 
for the prodigious needs. 

.4 naval overcoat, said Mr. Crooshaw, had to undergo 
drastic treatment for almost ten hours so that it should hp 
wind- and rain-proof. The wool had to be dyed before it 
\\,as woven or  milled, and done with a dyestuff which would 
suffer little or no change in the hot soap and soda solution. 
With woollen hosiery, the important rrquiremmts were that 
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the sock should retain its knitted texture and its appearance 
and feel unimpaired. The dveing processes which gave the 
fastest shades were usually lengthy, involving risks of 
shrinking and felting. For hosiery, therefore, dyestuffs had 
to be used which required short processing and still had a 
good fastness to washing. 

Cotton and wool both enjoved a second hereafter, cotton 
in the form of rags as a raw material for paper, wool as 
shoddy after its colour had been stripped. Obviously the 
colour was never stripped down to a pure white, so that the 
dyer had a dark coloured material t o  begin upon. As the 
only possible shade was often navy blue, the dyer had to 
have at  his command extraordinarily bright colours to reach 
this shade, which was usually obtained by the use of bright 
violets. In  carpets, it was not only the shade of the outside 
thread that mattered, but of the cross section. 

Viscose and Acetate Silk 

The greatest complexitv of'all was the calico printer, who 
was himself dyer, printer and artist-a dyer with his hands 
tied behind his back because his dyeing had to he done under 
very rigorous and narrowly-confined conditions. He not 
only required dyestuffs to dye, hut to be able to strip them 
off when he chose as  part of his artistic plan. He demanded 
a very wide selection of colours, some of which he only used 
in very small quantities. 

A further complication for the dyer, calico printer and 
dyestuffs manufacturer arose with the discovery and develop- 
ment of viscose silk, which added another fibre to be dyed 
either by itself or in combination with other fibres of textiles. 
Then came the problem of acetate silk. Previously, fibres 
had been either vegetable, like cotton, or animal, like wool 
and silk. The new fihre was entirely synthetic, entirely 
devoid of affinity with dyestuffs as usually understood. In 
its early history the use of acetate silk was sadly impeded 
by the difficulty of dyeing it, and it was most appropriate 
that the most valuable discoveries in this field had been made 
ih England. They were du.? to Green and Saunders. 
Baddilev and Shepherdson. The needs of the dyer and 
finisher; whether in cotton, wool, real or artificial silks, were 
enormously complicated when to them were added the great 
and constantly-changing needs of the ultimate user. 

Users' Varied Requirements 

- Carpets, for example, were part of the decoration of a 
room, therefore beauty of shade and pattern was essential. 
They were exposed to light for years, therefore dyes must 
have great fastness. On the other hand, the delicate material 
for ladies' evening gov.ns had but a short existence and 
relied for its attractiveness upon beauty of shade; fastness 
to light mattered not at all, but fastness to perspiration did. 
Shirts, stockings, etc., required fastness to washing, ironing, 
and hot pressing. The story was by no means finished yet. 
There Irere other materials to be dyed and coloured-silk, 
paper, leather, rubber, printing inks, paint, wallpaper, 
sweets, soap, polishes. Each called for some special suit- 
ability. No wonder then that the dyestuffs husiness was so 
complicated, so multifarious, wholesale and retail, specific 
and general. 

The industry could onlv have triumphed as it had done, 
hecanse it had kept a closer alliance rvith science than any 
other. It had remained happily married to the science of 
organic chemistry, and especiallv to the carbon atom, which 
was the most neighhourly thing in science. 

Science of the Carbon Atom 

Dyestuffs chemistry was in a sense a game, but not an 
easy one, for rules had to be observed, and although the 
rules were very numerous they were neither so certain nor 
so rigid as they might he. He mentioned nitroso dyes, which 
were almost entirely greens and had a limited application, 
chiefly in calico printing : the nitro dyes. usually yello~r. 
and as might be imagined, sometimes explosive and poisonous 
and nearly always fugitive to light: the azo dyes, which 
were by far the most comprehensive both in colour and 
fastness, providing dyes for hoth wool and cotton : the tri- 
phenyimethane dyes which were the most brilliant in shade 
and the most fugitive to light. They were derivatives of 
a colourless hydrocarbon. Sulphur dyes had a direct affinity 
for cotton, were fairly fast to light and were cheap. 

Lastly, there were the vat dyes, the most modern chapter 

in the dyestuffs book. They were insoluble, but on reduc- 
tion gave soluble products which could again be oxidised to 
the original dyestuffs. There were two broad divisions of 
these products, the Indigo class, having a chemical parentage 
t . ~  Indigo, and those whose parentage was traced to anthra- 
quinone. The former varied among themselves. 

Synthetic " Tyrian Purple " 
The bromine compounds were all blues, one of which was 

the identical colour, Tyrian Purple, which the Romans used 
for their Imperial Murex and which they extracted from a 
mollusc found on the shores of the Mediterranean. The 
reds, pinks -and oranges were derivatives of indigo, contain- 
ing all atom of sulphur in place of nitrogen. I t  was curious 
that the derivatives of indigo itself varied very little in 
colour and were always the same shade of blue, while the 
derivatives of indigo with the nitrogen exchanged for sulphur 
varied enormously in shade and covered the whole range 
of the spectrum. Indanthrene blue was the first anthra- 
quinone vat dyestuff. 

The manner of putting dyestutys into use varied enormously. 
and much patience and skill was expended, once the dyestuff 
was discovered, in finding a practicable manufacturing route. 
To this end the dyestuff chemist depended upon his theories 
of colour and dveing, and also upon a profound knowledge 
of organic chemical reactions as well as  an ever-widening 
experience of the influence of chemical constitution, both 
molecular and spatial, on the various physical properties. 

A Sickly Industry in 1914 

Describing the changes that had come over the industry 
since 1914, when in this country there were less than a dozen 
manufacturing companies, Mr. Cronshajv said that most of 
their raw materials came from overseas and the dyestuffs were 
merely, so to speak, assembled in England. There was 
little or no creative spirit, little or no research, little or no 
novelty. I t  was an  anxious existence, of which many had 
spoken but none with full frankness. The threadbareness of 
the British dyestuffs industry was completely revealed by 
the war. When the imported stocks were depleted, the awful 
truth was everywhere apparent. 

Out of step with time, tragically little in the way of 
experience to help, with few leaders of the right spirit and 
few followers, the units of the British industry set about 
the terrible business of catching up with time. The industry 
was to a unique degree a German one, in the hands of three 
great firms, and almost secret in character. The most com- 
plete literature was the patent specifications, of which the 
German ones alone totalled about 30,000. Without this 
guide we niight even in the 20th century have found our- 
selves with a lnst science, for dyestuffs were sold under 
traze names, and there was no means of identifying them 
except hg chemical analvsis, which was exceedingly intricate 
even to one with considerable experience. The industry had 
to try and decide upon the names of dyestuffs which the 
country's industry required, hut, fortunately, the war was 
a period principally of khakis and navy blues. The Board 
of Trade helped by compiling a census, the results of which 
were published in 1918. 

Triumph over Difficulties 

Difficult though the task was, the British industry was not 
slow to appreciate its opportunity. . I t s  first need was the 
recruitment of a technical staff, which had in the early yeals 
to be carried out in the worst possible circumstances. At 
every turn the German monopoly of dyestuffs manufacture 
\\,as apparent. Manufacturers' plant had also come from 
Germany, enamel pans particularly; even raw materials. 
potash salts and fuming snlphuric acid. All things became 
scarce in war time. Scarcer still were the materials the dye- 
stuffs industry needed-sulphuric acid, nitric acid, potash 
salts, lead, copper and platinum. 

Before the industry could catch y p  with time it had to 
pass long years o i  re-conquest, patient copying and imitation. 
A creative spirit was a necessity in any industry; more so 
in the dvestuffs industry than nnv other. During recent 
years fiie outstanding xvorld ddve~o~ments  in dyestuffs 
chemistrv had taken place: Naphthol Ice colours, Cale&on 
Jade Green, Duranol colours, Indigosol products, and Soledon 
colouri. Of these, three were British discoveries covered by 
British patents. 
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Industrial Fumes and Their Control 

Th'e Operation of the Alkali, etc., Works Regulation Acts 
'THE industrial revolution of tile past century, with the re- 
sultant tendency for people to herd together in vast com- 
munities, has brought the problem of atmospheric pollution 
by smoke and offensive gases into great prominence, said 
Dr. \V. A. Damon in a paper on " Industrial Fumes and 
their Control," read betore the Lancaitrian Frankland 
Society, a t  La~,caster, on Nlarrh 15. The smoke nuisance, 
he pointed out, has been largely brought under control by 
the Public Health Acts of 1875 and 1926, by which local 
authorities are emporvered to take leg'nl pr?ceedings against 
the owner of an industrial fireplace or furnace the emissions 
of which, whether of grit, soot or  ash, constitute a nuisance. 
Local authorities also have a control over the so-called 
" offensive trades," in that their permission has to be ob- 
tained before such a trade may be established in any urban 
district. 

Early Days of the Chemical Industry 

I t  was in  the early days of chemical industry that atmo- 
spheric conditio~is became very had. The process causing 
the chief offence was the 1.eblanc sodn process, the first stage 
of which is the decomposition of common salt by sulphuric 
acid. The sodium sulphate so formed is required in the next 
stage of the process, but the muriatic acid gas evolved, being 
at  that time of uo commercial value, was allowed to escape 
to atmorphere. This emission of huge quantities of muriatic 
acid, gas naturally caused great damage in the surrounding 
district, killing both cattle and vegetation. I n  return, the 
manufacturers were constantly harassed by farmers and land- 
ox.ners with claims for compensation. The general public, 
lvere, however, left with no means of redress. 

Some improvement in conditions obtained when, in 1863, 
Gossage patented the \rash tojvt.1 which bears his name. The 
gases mere passed up a coke-fillrd Lower, down which water 
~vas allorved to trickle. By thii means a solutio~i of the acid 
gas in water 1r;is obtained : this solution had a limited market 
under the name of " spirits of salts." Gradually Gossage 
toxvers came iuto universal we ,  hut they were by no means 
eficicnt enough, for whereas it was calculated that in the 
vear 1862 one thousand tons pel \reek of HCI gas were being 
kmitted ro  atmosphere, corrrspondii~g to only 60 to 85 per 
cent. condensation of the total HCI evolved, an inquiry of 
the same date showed that, with proper working, it was pos- 
sible to get a condensation etliciency of 95 per cent. .4ny 
improvement in conditions which was ohtained by the use of 
Gossage towers 1m3, however, outweighed by the rapid rate of 
growth of the industry. hloreover, owing to the very limited 
demand for their acid, the manufacturers were faced with the 
problem 'of disposal of surplus acid obtained from the towers, 
which problem they solved by pouring it into the nearest 
water-course, with fatal results to the fish therein. I t  is no 
wonder then, that complaints and claims for damages con- 
tinued. 

The Act of 1863 
It became obvious that some eifort had to be made to con- 

trol what had, by this time, become a serious public nuisance, 
and in 1863 Lord Derl~y introduced the first Alkali Works 
Regulation Act. This Act related to alkali works only and 
these were defined a5 u.orks for the manufacture of sulphate 
of soda or potash in which muriatic acid gas is evolved. In 
this Act two important departures from established legal 
practice s e r e  made. Hitherto the method adopted in the 
case of an admitted evil had been one of repression, but in 
this Act it was recognised that in certain cases the emission 
of noxious gases was unavoidable. Consequently, instead 
of putting a stop to the works on account of the injury they 
were liable to cause, steps were taken to limit that injury 
and to oblige the manufacturer to reduce the evil to the lo\v- 
est possible limit; i.e., to secure a minimum condensation of 
95 per cent. of the HCI evolved. Further, the administration 
of the Act was placed in the hands of inipectors appointed 
by the central authority instead of in those of the local 
authorities. The Act was to have continued in force for five 
years but when this time had expired it was felt that so much 

good had been done and that there had been so little friction 
between the ins~ectors  and the alkali works owners that the 
Act was made pkrpetual. 

By a series of amending and consolidating Acts in 1874, 
1881, 1892 and 1906, the oliginal Alka l~  Works Act has be- 
come the Alkali, etc., Works Regulation Act. 

Under the Act of 1906 there have now to be registered 
annually alkali, cement, smelting, sulphuric acid, chemical 
manure, gas liquor, nitric acid, ammonium sulphate, chlor- 
ine, muriatic acid, sulphide, arsenic, nitrate and chloride of 
iron, bisulphide of carbon, sulphocyanide, picric acid, paraf- 
fin oil, bisulphite, tar, zinc, be~azeue, pyridine, bromine, 
hydrofluoric acid and a few other works. The list has been 
extended by Orders of 192s and 1935, made by the Minister 
of Health under the power given him by the Public Health 
(Smoke Abatement) Act, 1926. 

Protecting the General Public 
Broadly speaking the AlkaTi Act is intended to protect the 

general public from injury or damage arising from the emis- 
sion of noxious or oKensive gases. The duty imposed on a 
manufacturer carrying out one of the above processes is that 
annual application must be made for a certificate of regis- 
tration for which a stamp duty of L6 is charged. I n  the case 
of a n  alkali works this stamp duty is £10. A certificate is 
granted to a new ncorks only when the inspector is satisfied 
that it is furnished with the best practicable means for pre- 
venting escape of noxious gaher. Once registered, the works 
is visited at  intervals by the inspector, who satisfies bimself 
that the means provided are used and maintained in a state 
of efficiency, and also that the process from which the noxious 
gas is evolved is prcperlv supervised. The manufacturer 
also has to comply with the folloning provisions relating to 
escape of injurious and noxious gases to atmosphere :- 

I .  .\ll-;nli ;tnd muriittir arid works: escap? nut exceeding 115 
gr:~in pt.r cubic foot. 

2.  .\ll<:~li work: qg per cmt. condensation of HCI, 
3. I.r;td rh:to~be~. prlrrrsh : c.r;tpr not exceeding 4 grains total 

:tridity- (as SO,) per cubic foot. 
4. Sull~huric acid ct~ncentration : escape not exceeding 14  grains 

tutal ;ridity (as SO,) per cubic foot. 
j. ,211 srhrduled \\.orlcs: the provision, u.ie and mainte~~:~nce of the 

br,.it practicable Ine;$nr for preventing the escape of noxious 
gtrrs into the ;~t~tiospIir?rt. or for rendering them harmless and ' 
~nt>tlr.n<irv. 

Finally, various penalties are prescribed in the Act for in- 
fraction of its provisions : these are only necessary as, a last 
resort in dealing with an unduly stubborn delinquent. 

For  the purposes of the administration of the Act England 
and Wales are divided into six districts, each in the charge 
of an inspector who is responsible to the chief inspector for 
the conduct of his district. Scotland is independent and bas 
its own inspector who is responsible to the Department of 
Health for Scotland. The inspectors themselves'are univer- 
sity-trained men, recruited from industry, who have bpth a 
theoretical and practical working kuowledge of the processes 
they have to inspect. T o  this is very largely due the suc- 
cessful handing dam of the tradition, set by the first Chief 
Inspector, Dr. Angus Smith, of friendliness and mutual co- 
operation between the inspectorate and the industry. Again, 
this co-operation on the part of the manufacturers makes re- 
course to prosecution under the Act almost entirely unneces- 
sary. 

Methods of dealing with noxtous gases must vary accord- 
ing to local circumstances. The methods may, however, be 
divided roughly into four classes : ( I )  Methods of absorption 
or adsorption, Mith or without subsequent recovery; (2) 

chemical treatment whereby a chemical compound is formed 
which may or may not be m a r k B ~ h l e ;  (3) combustion 
methods; and (4) dilution methods. The ideal method is, of 
course, a recovery method whereby some marketable com- 
modity is produced. Although such a method may be adopted 
orig.inally only to improve conditions locally, yet it has re- 
peatedly happened that subsequent developments have made 
it self-supporting, if not a source of actrial profit. 
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A type of industry with which i: is difficult to deal satis- 
factorily is that which, by reasoil of the nature of its raw 
materials, cannot operate without some local smell. The 
definitely noxious and offensive emissions are treated as re- 
quired under the Alkali Acts but for the process smell remain- 
ing there ippears, as yet, to be no absolute cure. Another 
industry possessing its own particular problem is the cement 
industry. The question here is mainly one of dust and not 
of noxious gases. The trouble arises from the intermediate 
drying of the cement slurry, whereby it is converted to a fine 
dust, before the hot blast converts it to the semi-molten cement 
in which form it is emitted from the kiln. Some of this dust 
is picked up by the blast travelling up the kill1 and is carried 
up the chimney, being eventually deposited on the surrounding 
land and houses. Up to txx-a or three years ago conditions 
were by no means good, but recently the matter has received 

considerable attention and gratifying results are forthcoming. 
The great difficulty in legislating for the control of pro- 
cesses that are liable to be offensive is that the chemical indus- 
try is, and must always be, in a state of flux. I t  therefore 
follows that any legal enactment is apt  rapidly to become 
out of date, and there must be periods when new processes 
are operating and possibly polluting the atmosphere without 
any legal control. An account of the proceedings of the 
alkali inspectors is given in the annual report of the Chief 
Inspector of Alkali, etc., Works, published by the Ministry 
of Health. Included in the report IS also a n  account of anv 
research work that has been carried out in the Chief 1nspe:- 
tor's laboratory during the preceding year. These investiga- 
tions are of a preliminary character only and are intended 
to stimulate others to carry out further work, rather than 
to be of an exhaustive nature themselves. 

6 Action Against Solignum, Ltd. 
Alleged Misrepresentation in the Sale of Wash 

I N  the King's Bench ~ i v i s i o u  last ~veek, Mr. Justice Mac- 
Rinnon commenced the hearing of an action by Mr. Albert 
Bruff, liorticultural specialist, of Pershore, Worcester, against 
Solignum, Ltd., of Norfolk Street, Strand, London, who manu- 
facture chemical washes for fruit trees, to recover damages 
for alleged misrepresentations. 

Mr. Van den Berg, K.C., and Mr. Gods011 appeared for the 
plaintiffs, and Mr. Willinck, K.C., and Mr. Slade for the 
defmdants. .... ~... 

Mr. Van den Berg, in opening the case, stated that there 
was another company connected with the defendant com- 
pany, Major and Co. Mr. Major was chairman of both. 
About July, 1929, Mr. Bruff, whose husineis was to procure 
washes and then pass them on to fruit growers for use, 
entered into a contract in writing with defendants, the suh- 
stance of which was that they should supply him with washes 
for five years at a certain price, and that he would sell them 
at a fair price and take the difference as his profit. If, said 
counsel. the wash had been as represe11l:sd. there was no 
doubt there would have been a l a r k  market'for it. 

Plaintiff was supplied with Long Ashton one solution wash, 
and plaintiff's case was that the wash supplied was contrary 
to the representations made and was of such a nature that 
it did a great deal of damage to the trees of the grower to 
whom it was supplied. The result was that plaintiff, acting 
in all innocence and relying on the deferldants' representa- 
tions, suffered immense damage and lost very nearly the  
whole of the prosperous business he had. I t  was ,alleged 
that defendants broke their representations and warranties 
and that in giving them they gave them recklessly and regard- 
less whether they were true or false. Counsel said he should 
sue for substantial damages. 

Plaintiff's case was that Mr. Honard, nianager of defend- 
ants' agricultural department, represented to plaintiff that 
they could,-in Long Ashton one solution wash, reproduce a 
winter wash for destroying capsid, bugs, etc., in fruit trees. 

Results of Trials 
Mr. Bruff gave evidence in support of his case and said the 

trials given to an I.C.I. wash were successful. Witness was 
under the impression that the defendants were selling him 
a " definite copy " of the I.C.I. wash, but he came to the 
conclusiou that i t  was not a copy of it. The two washes 
were entirely different. Defendants' wash failed to control 
the pests that it was sold to control. When complaints began 
to arrive plaintiff went about I' smoothing " matters and 
making excuses. There did not appear to be much " kick " 
in defendants' wash. K h e n  plaintiff received complaints 
defendants' representative came down and went with plain- 
tiff to growers, and told plaintifl that thev had had no com- 
plaints from anywhere else. Tn thr rnd plaintiff wrote a 
letter renouncing the contract. 

Mr. Willinck: Do you appreciate that this is a matter of 
some importance to charge a company like Solignum with 
fraud?-It is a serious thing for me. I made the charge on 
Jnly 10, 1931, to Mr. Hall, their representative, and I said 

that they must settle fairly with me or I should take the case 
to court. I told him h'e !!,as selling under false pretences. 
I meant that they had undertaken lo deliver me a definite 
article and they had not done so under the contract. They 
did not fulfil their contract with me. 

Further cross-examined, plaintiff said he had a guarantee 
given him by the defendants and that guarantee he passed 
on to his growers. He was selling to growers and he was 
selling, he thought, a n  identical article with the I.C.I. No. I 

solution, but hircase was that he was not getting i t  from the 
defendants. Plaintiff gave trials of the solution to growers 
and he sold defendants' solution as a replica of what was 
used a t  the trials. He had no documentary evidence to  show 
that he had passed on the guarantee. The reason he guaran- 
teed this solution was that he was told it was identical with 
the trial solution. Witness said he had to deal with "under 
crop scorch " resulting from the wash used on trees. Wit- 
ness agreed that he took 1,800 barrels of soln~tion in one year, 
and some were good, some were bad. 

Allegations Denied 

Mr. Willinck said defendants denied the whole of the plain- 
tiff's allegations. They denied that they supplie'd a stan- 
dard wash which failed to emnlsify properly and said they 
were willing to replace any supplied. They denied that 
plaintiff had suffered damages. They set up a counter-claim. 
Plaintiff was under contract to thenr for five years, and they 
alleged that he had broken his contract by selling other 
products. They had therefore suffered damage. Defend- 
ants also said the plaintiff owed them L344 balance of ac- 
count. Defendants had settled with all the claims made by 
the growers. 

Plaintiff put his loss of profits a t  L5,ooo. 
On Tuesdav the narties. after a lona conference. arrived 

at a sett~emeht. A ' 

Mr. Willinck, K.C., for the defendants, :aid he was happy 
to say that the parties had arrived at terms of settlement. 
The plaintiff h d  made charges of fraud and breaches of 
contract against the defendants. As to the charges of fraud 
he was glad to  say that the plaintiff had withdrawn all those 
charges, they having been due to a misunderstanding. So 
far as plaintiff's renunciation of the contract went, defend- 
ants agreed that the plaintiff had just cause of complaint in 
regard to some of the deliveries. Under these circumstances 
the defendants had offered and the plaintiff had accepted 
L2,500 in settlement of all issues in the action on the claim 
and counter-claim, and all accounts and all matters between 
the parties. That sum would indemnify plaintiff, in regard 
to costs, and leave him a reasonable sum by way of compen- 
sation for breaches of contract. 

Mr. Godson, for the plaintiff, said all charges of fraud 
against defendants were withdrawn and they arose from a 
misunderstanding between the parties. H e  concurred in the 
settlement. 

His lordship was glad the parties had settled the case. He 
:tpproved the settlement. There would he a judgment order 
i f  necessarv. 
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Metallic Coatings Protective Media 
Some Physical and Chemical Aspects Examined 

ALTHOVGH much has been written regarding metal coatings, 
and even more in regard to theoiies of corrosion, very little 
has appeared in convenient form lo summarise the physical 
and chemical assets and liabilities a f  such coatlngs as they 
affect the chemical engineer, according to a paper by Mr. 
S. Robson, M.Sc., D.I.C., M.I.Chem.E., and Mr. P. S. Lewis, 
Ph.D., B.Sc., F.I.C., read at a joint meeting of the Chemical 
Engineering Group and the liristol Section of the Society 
of Chemical Industry, on February 7. 

Metallic coatings are employed LO lesist special forms of 
corrosion to which a metal having otherwise advantageous 
structural properties may be subject. Atmospheres differ very 
widely; in a pure atmosphere, ilon and steel need no other 
protection than the film of oxide which fornls on the surface 
and itself considerably retards further att-tck. In  neutral, 
non-saturated atmospheres, the corrosion of all metals is slow, 
the actual rate varying with the type of corrosion product 
formed. ?‘bus, copper and aluminium form corrosion films 
which protect them from further attack, while zinc, which 
forms a granular and porous deposit, continues to corrode 
regularly if slowly. Against a d:~mp, urban atmosphere, 
iron is very vulnerable, forming corrosion products which 
are often delinquescent and never self-protecting. 

The Value of Zinc 
Regarding the value of zinc as a c:ithod~c protector against 

the rusting of iron, complete pl-otection in rutltiitig n-ater is 
afforded by zinc only  hen the current florring exceeds 0.23 
amps. per sq. ft. ; when the rate of ;attack of the In te r  0.1 

the zinc is insntticient to produce !hi> curreTlt density oil the 
iron surface, rusting will occur, ~rhich exp1ai:ls why relatively 
non-corrosive water may cause ptotested iron to rust. Soil 
corrosion is caused to a iarge pstent by localised electro- 
chemical action set up on tht: sulface of buried metal by 
oxygen concentration cells, or hy the presence of mill scale, 
differences in soil contacts, etc. ; in additioo, it has been 
suggested that there are galvitnic L urrents, present along pipe 
lines, due to tbe line passing thro~igh difierent soils. 

The chief characteristics of zinc metal, from the point of 
view of protection against corrosion, are ( I )  it r ~ a d i l y  alloys 
with iron or steel and copper or brass and thus forms firmly 
adherent coatings; (2) the intermetallic compounds formed 
with iron, FeZn,, FeZn,, FeZn,,, are hard and brittle, and 
consequently coatings involving their presence are very resist- 
ant to wear, but do not well withstand sevsre deformation; 
13) as used commercially as a protective vetal ,  it i.i readily 
attacked by acids and should therefore never be used for 
storage of materials of even low ac~dity, or ~ rh ich  may gener- 
ate acid by fermentation or other means; (4) zinc withstands 
the attack of acetylene, anhydrous alcohol, dry chlorine, ether 
soluble di-chlormethyl-arsine, fortn~ldehvde pure. liquid 

Lead coatings are most commonly applied by hot dipping, 
and siuce lead does not adhere directly to iron, the latter must 
be " tinned," alloying metals thus used include tin, antimony, 
cadmium, zinc and arsenic, and may he added to the bath 
or applied by a prior dip or, more rarely, by electro-deposi- 
tiou. When using antimony as bonding agent the material, 
after pickling, is dipped in antimony chloride, giving a super- 
ficial film of antimony, but erc?llently coated sheets have 
been obtained using galvanised sheet or commercial tinplate 
as the base. 

Lead is mainly used for handling sulphuric acid up to 
7 j  per cent. strength, either in manufacture or storage, its 
resistance being due to the deposition of an insoluble protec- 
tive sulphate film. I t  is equally resistant to sulphur dioxide 
and sulphur trioxide. Nitric acid attack on lead decreases 
with increasing concentrasion, and at 70 per cent. or over, 
closely adherent crystals are deposited on the metal surface, 
and further attack is extremely slow. Eighty per cent. or 
stronger acid may be handled in lead, if the nitrate deposit 
is not removed by abrasion or broken by creep. Mixed nitric 
and sulphuric acids may be nitrated in lead vessels, provided 
the water present does not excced 25 per cent. Attack by 
hydrochloric acid increases with increasin~ concentration, due 
t i  the rising solubility of the chloride. 

- 

Characteristics of Cadmium 
The chief characteristics of cadmium as a protective agent 

are ( I )  it offers sacrificial protectiot~ to iron aud copper; (2)  

it is more resistant than zinc tb attack of oxygen and to cor- 
rosion in unsaturated atmospheres; (3) it is more resistant 
than zinc to moist saline at1nosplieres; (4) it is less resistant 
than zinc to moist acid attack; ( 5 )  it does not itself bond ~ r e l l  
to iron and steel, hut its alluys ui th zinc do so; (6) it is re- 
sistant to corrosion at moderate temperatures, forming a 
strau-coloured oxide film at about 250° C. which affords pro- 
tection from further attack. 

The value of a nickel coating lies in its resistance to chemi- 
cal attack. Sickel is but slolviv soluble in hydrochloric and 
sulphuric acids, hut readily so 'in nitric acid. Resistance to 
alkaline attack is remarkable, ever! against fused alkali melts. 
The metal nickel is readily attacked by sulphur, in conse- 
quence of which, at temperatures of 4000 C. and above, inter- 
crystalline corrosion occurs, with depositi*>n of the sulphide 
d o n g  the grain boundaries, and resultant brittleness. In 
caustic soda manufacture, nickel ;s used for concentration of 
the liquor, the product containing less than z parts per mil- 
lion of nickel. The sulphite paper pulp and cellulose acetate 
artificial silk industries give examples where alkaline liquors 
are handled in nickel-clad equipment. 

Sprayed Coatings 
hydrocyanic acid, sulphuryl and thiouyl chlorides; ( 5 )  it c a n  'I'he main application of sprayed zinc coatings is as a resist- 
be applied in more than other metal Save cad- :,nt to atmospheric corrosion. The total surface coated with 
mium, comprising: hot dip galvanising, electro-deposition, zillc by the wire gun in ,933 amounted to 1,200,000 sq. ft. 
cementation (sherardising), 111etallic spray, and dust paint, Since the coating can be applied to cold objects, highly tem- 
all of which are commel-cially available. pered articles, such as valve sarinas, can be thus arotected 

Protection of the Surface 
Zinc is inert to petrol, paraffin, oil and grease. It is quite 

inert to anhydrous alcohol but is oxidised by mixtures of alco- 
hol and water. Distillation [rom lime removed the trouble. 
It is, however, conceivable that the zinc surfaces have a cata- 
lytic effect on the oxidation of the alcohols present. If a suit- 
ably cleaned zinc surface be cot-roded by an acid whose zinc 
salt is insoluble, and preferably of large molecular weight, 
then under appropriate conditions of concentration and tem- 
perature, a colloidal corrosion deposit is formed, which dries 
hard and is firmly adherent, affnrding a considerable measure 
of protection to the zinc surface. 

The corrosion-resisting properties of aluminium are (I)  it 
is highly resistant to attack by orgattic and mineral acids with 
the exception of hydrochloric and hydrofluoric acids; (2) it 
is highly resistant to sulphur and sulphur compounds; (3) the 
protective oxide film is highly refractory, and (4) it offers 
little resistance to the attack of alkalis which inhibit the for- 
pation of the pratective oxide film. ' .  

without damage. Advantage is'takin; as in calorising, of the 
heat resistant properties of an aluminium oxide film in the 
aluminising process. In thin process, articles to be coated 
are sprayed ni th aluminium, rovered with a coat usually of 
bitumen to prevent initial oxidation, and then heated for a 
few minutes at 7000 C. to cause bonding between the coating 
and the steel base. By this means, surfaces having the high 
heat-resisting properties of calorised coatings are obtained. 
Aluminised nickel surfaces resist the attack of sulphurising 
gases. Sprayed aluminium coatings are also used without 
heat treatment. Due to the non-sacrificial nature of tin, 
sprayed coatings of this metal are always thick, and coatings 
up to 1-64 in. are common. Tin spraying finds particular use 
in the rapid renewal of tin coatings in the dairy industry, 
where thick coatings can compete with nickel. Sprayed lead 
coatings are used for battery boxes and for rotors and pumps 
for chemical plant. Nickel coatings should be I - ~ w  in. thick 
and polished if possible; they are used in the paper and silk 
industries for the coating of large cast iron r ~ l l s ,  ~vhich could 
not be plated. 
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International Nickel Co. of Canada, Ltd. 
A Record Demand for Nickel in 1934 

THE report of the International Nickel Co. of Canada, Ltd., 
for the year ended December 31, 1934, shows a net profit of 
$18,487,478 after all charges. including provision of 
$5,321,!31 for depreciation, mine depletion and other reserves. 
After disbursement of $1,933,8~8 in preferred dividends, there 
remained $16,553,580, equal to $1.13 per share on the common 
stock. This compares with 53 cents per share in 1933 and 
with a net loss of $135,344 in 1932. Net operating income 
was $q,So8,610 as compared with $14,381,327 in the previous 
year; and as the result of this improvement, earned surplus 
rose from $22,767,570 as a t  the close of 1933 to $30,990,016 
as at December 31, 1934. Cash ahd securit~es increased from 
$15,616,011 a t  the end of 1933 to $zo,$$5,118 a t  the close of 
'934. . . 

The annual report also gives the figures for the fourth 
quarter of 1934. These show a net profit of $4,469,670 as 
compared with $4,005,165 in the third quarter. After pro- 
vision for the preferred dividend, the fourth quarter's opera- 
tions showed 27 cents per share on the common stock, a s  
compared with 24 cents Der share in the third quarter. . . 

Diiidends Resumed 
In  1934 dividends were resumed on the common shares after 

a lapse since December 31, 1931. Payments were at the rate 
of lo cents per share in each of the first two quarters and 15 
cents per share in each of the last two, making a total of 
50 cents per share for the year. A dividend of 15 cents per 
share has been declared for payment on March 30. Dividends 
on the preferred stock have been paid without intermission 
for the past twenty-nine years. The consolidated balance 
sheet and statement of consolidated profit and loss have been 
prepared on the same basis as in previous years, but certain 
changes in classification and explanatory statements have 
h e n  made to comply with the requirements of the Companies 
Act, 1934, of the Dominion of Canada. 

Important financial operations during the year included ' 
further purchase of the capital stock of the Ontario Refining 
Co., Ltd., and retirement of the balance of 5 per cent. 
debenture stock of the Mond Nickel Co., Ltd., and of the 65 
per cent. debenture stock of Henry Wiggin and Co., Ltd. A 
total of $65,36i,138 was involved in these operations which 
give International Nickel a 90 per cent. stock ownership of 
the refinery at which its blister copper is refined electrolyti- 
cally, and which eliminate all mortgage indebtedness except 
a balance of f;1,089,908 in 5? per cent. mortgage debenture 
stock of the Mond Nickel Co., Ltd. 

Capital expenditure for 1934 totalled 12,395,257 in the com- 
pany's mines and plants in Canada, Great Britain and the 

.United States. This compares with $448,624 spent in 1933 
and with an estimated total of 82,503,ooo planned for 1935. 
The largest single development now in process is the sinking 
of a new shaft to mine economically the lower levels in the 
Creighton mine. All capital expenditures have heen made 
out of earnings. 

Agreement with Finland 
During 1934 the Mond Nickel Co., Ltd., entered into an 

agreement with the Government of Finland, by which that 
company has secured the sole right to prospect for, mine and 
treat nickel-bearing ore which may occur in a defined territory 
in Finland. " Your management," the report continues. 
" prior to making this agreement, verified the existence of 
nickel-hearing ore and, although i t  is  too early to determine 
the commercial value of the deposit, is of the opinion that 
the concession is advantageous." 

Mr. R. C. Stanley, president, who signs the report, points 
out the broad basis on which the company developed its 
business in 1934. " The improvement in your company's 
business, mentioned in the annual report for 1933, continued 
through 1934," he writes, I' with the result that t h e  present 
report is the most satisfactory since that for 1929 which was 
the peak vear in the bistorv of the nickel industry. Sales 
of nicliel,'copper, rolling-mill products and precious metals 
substantially increased. Quoted prices for nickel, with the 
exception of a lower sterling price, remain unchanged. How- 
ever, though still low, the average price received for copper 
v a s  five per cent. in excess of that obtained in 1933. 

"Operations throughout the year, conducted on an 
increased scale and a t  a uniform rate, afforded the manage- 
ment opportunity to cut costs of production to the lowest 
figures obtaining since the plants were reconstructed and the 
Frood mine fully developed. The expanded operations called 
for additions to pay rolls and decreased unemployment in 
the various localities in which operations are conducted. 
The year 1934 witnessed a further increase in world nickel 
consumption, the deliveries in all forms being about 
122,ooo,mo pounds as compared with g6,ooo,wo pounds in 
'933. 

As heretofore the use of nickel was well distributed 
among different nickel-consuming countries as well as within 
various nickel-consuming industries. Although the increased 
pace of nickel consumption everywhere was well maintained, 
those industrial centres whose economic recovery has been 
most rapid have naturally registered the most prominent 
gains." 

English Consumption at Peak 

The demand for nickel in the United Kingdom reached a n  
all-time peak in 1934 and required about 25 per cent. more 
nickel than in any previous year. Nickel deliveries were 
about equally divided between America (the United States 
and Canada) and the rest of the world. Cbpper sales 
increased from 113,682,312 pounds to 194,870,682 pounds, or 
71 per cent. Sales of Monel metal increased 18 per cent. to 
a total of 10,763,821 pounds and this business is expanding 
rapidly in the United Kingdom. Sales of pure rolled nickel 
were up 19 per cent. to 7,46y,914 pounds. Gold sales were 
74,375 ounces compared with 21,355 ounces in 1933. 

For the first time the report records sales of selenium and 
tellurium, which are now recovering from the tank residues 
in the Ontario copper refinery. Sales of selenium amounted 
to  73,516 , p u n d s ;  it is used largely in the glass industry as  
a decolor~ser and as a base for various colours. Tellurium, 
which is used as a hardening and strengthening agent in 
lead and its alloys, was sold to the amount of 1,110 pounds. 

Employees a t  the end of the year totalled 9,154, a n  increase 
of 10 per cent. over the number at the beginning of the year. 
They were disttibuted as follou~s : Canada, 5,474; Great 
Britain, 2,507; United States, 1,122; other countries, 51. At 
the close of the vear there were 10,190 preferred shareholders 
and 83,051 common shareholders, representing decreases of 
one per cent. and seven per cent. respectively, from the 
figures for December 31, 1933. The  report includes a tribute 
fo the late Mr. W. E. Corey, who served as a director con- 
tinuously from 1915 until his death on May 11, 1934. Mr. 
R. H. McMaster, of Montreal, president of the Canadian Steel 
Co., Ltd., has been elected to that vacancy, and Mr. D. P. D. 
Merica, assistant to the president of International Nickel, has 
been elected a director in place of Mr. W. J. Hutchinson, 
resigned. 

Outlook for 1935 

In  closing his report, Mr. Stanley writes : " A programme 
of mine devefopment, plant construction and rehabilitation, 
begun in 1926 and concluded in 1929, entailed expenditures 
in excess of $ $ o , m , m .  Coincident with the completion of 
this extensive work the current world trade collapse started 
and has lasted with varying severity since that time. I t  is, 
however, gratifying to report that your company's business 
apparently turned the corner of depression during the spring 
of 1932 and since then has improved gradually to such an 
extent that the net profits in 1934 are, with one exception, 
the greatest in your company's history. Furthermore, it 
should he noted that 1934 was the first period in which your 
modernised plants were operated at a rate of cspacity suffi- 
cient to demonstrate the economies which the large capital 
expenditures have made possible. The year closed with all 
your properties in first-class condition and with your sales 
and technical departments thoroughly organised and daffed 
to manage efficiently a growing- business. Hence, barring 
major disturbances, 1 9 3 ~  should continue to  show improve- 
ment in quality of outp&, lower costs of production, and from 
present indications increasing sales of your company's 
diversified products." 
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Foundations of Social Well-Being 
The Influence of Insurance upon Public Affairs 

SIR ERNEST J. P. BENN, who last year succeeded the late 
Lord Revelstoke as chairman of the United Kingdom Pro- 
vident Institution, presided at the 94th annual meeting of 
the Institution at Southern House, London, on Wednesday. 
In moving the adoption of the report and accounts, Sir Ernest 
said that for 94 years the members of the institution had 
been offered at its annual meeting some helpful comments 
upon public affairs. Instead of saying anything about the 
influence of public affairs upon insurance, he proposed to 
take rather safer ground and offer a few observations on the 
influence of insurance upon public affairs. The disturbed 
condition of the w o ~ l d  was not alone due to mistakes in 
public administration, but also, and perhaps more, to a very 
general forgetfulness of the economic and even the ethical 
and moral foundations upon which social well-being 
depended. In  repairing ttiat forgetfulness the world might 
do worse than examine the principles upon which institutions 
like their own were founded, for they were closely related 
to the essential principles of the good life, using "good " 
in the widest sense of the term. Insurance thoughts were 
long-distance thoughts and had a better perspective than the 
hand-to-mouth opportunism which tended to absorb so much . . ... - .  

Sacrifice Before Benefit 

Insurance recognised that sacrifice must come before benefit, 
and denied the wisdom of a policy of something for nothing. 
That was a thought which might with great advantage be 
more widely applied. He was not arguing for or against 
State assistance in one direction or another, but reminding 
them that every benefit received by anybody was, in fact, 
preceded by a sacrifice on the part of somebody. Insurance 
affirmed that the future was more important than the present 
in any plan of life which included progress, a thought which 
had a definite bearing upon the weakness of this generation 
for public debts. Year by year for nearly a century the 
institution had increased its assets and its responsibilities 
towards its members for whom these increasing assets were 
held in trust. In  this way i t  served as a useful example to 
a world which had latterly been tempted to ignore that 
principle in its public affairs. Progress built upon unpaid 
debts would prove to be lacking in permanence. ' 

If the members of the House of Commons could regard 
themselves as members of a mutual insurance ofice when the 
Chancellor of the Exchequer unfolded his Budget, they might 

political debits to the charge of future generations. From 
this rough contrast they could draw either of two conclusions. 
They could say that public debts had been piled up too high, 
or that, as a nation, they were seriously underinsured. 
Perhaps there was a measure of truth in both reflections. 
But both led to the conclusion that there must be no more 
public borrowing, as was in some quarters so eloquently 
recommended to them, unless and until the savings of the 
nation had been brought into better proportion to its 
liabilities. , 

Sulphur Production 
Extraction from Ores and Gas 

THE output of the Sicilian sulphur mines, despite many diffi- 
culties and much competition from the United States, is now 
about 250,000 tons per annum. American output in 1933 was 
about 1 , 5 0 0 , ~ ~  tons. Agreements were made in 1934 between 
the Sicilian and Central Italian (Montcatini) group on the 
one hand. and between the Sicilian and American producers 
on the other, whereby some degree of price stabiliGtion was 
effected. I t  has beei necessary, however, for the Italian gov- 
ernment to lend financial aid in the form of subsidies, to the 
extent of at least ~o,oco,ooo lire. 

In  the new Billingham process of Imperial Chemical Indus- 
tries, Ltd., lately described by Mr. Appleby, at Newcastle, 
it is the elemental sulphur which is produced. The reaction 
involved is very simple, namely, the reduction of sulphur 
dioxide by coke at a high temperature; a somewhat similar 
~eact ion is used in the latest Norwegian (" Orkla ") process 
for dealing ivith pyrites, but, with metallurgical waste gases 
the difficulties of concentrating the gases sufficiently before 
reduction and of removing unwanted impnrities such as car- 
bon dioxide and carbonyl sulphide, were considerable. De- 
tails as to how this was accompiiihed have been placed on 
record (" J. Soc. Chem. Ind.," December 28, 1934). 

Some of the most interesting developments in connection 
with pyrites are now being " planned " in Russia on a very 
ambitious scale, mainly for the direct production of sulphuric 
acid by the contact process, using a vanadi71m catalyst which 
is highly insensitive to poisoning and of high activity. The 
discovery of a suitable catalyst has, for the past two or three 
vears. eneaeed the attention of Russian chemists. In  I O Z Z  

expect to see some drastic changes in the arguments and the ~ h o u ~ 4 5 0 ~ &  tons of pyrites, 2 1 6 , a  tons of ore flotation 
figures. Present-day difficulties would then rank hehind dues, and 52,500 tons of carbonaceous pyrites were dealt with 
future procpects. Instead, for instance, of subsidies to some for sulphur or sulphuric acid production. Under the new 
industries, money would he forced into all industries by the plan the flotation residues and carbonaceous pyrites, as 
natural method of the redemptidn of debt. Whether or not sources of raw material, ,vill be developed on a vast scale, 
his apprehension at the rate of public expenditure and the so that by 1937 the ore lesidues dealt with will be no less than 
dimensions of public debts was well founded, no shred of tons, and ;he carbonaceous pyrites 254WX tons, 
doubt could exist as to the service of the insurance offices corresponding to a total prodl,ction of sulphuric of 
in making the national position safer. 2.ooo.oca tons. 

Civilisation in Account with Posterity 
This argument could be illustrated in a simple way. Let 

them visualise a large ledger with a page headed " Civilisa- 
tion in Account with Posteritv," and glance at the items of 
the account 20 years ago and to-day. Let them imagine a 
debit and ciedit account as between one generation and the 
next, or as between the present and the future. In  1q13 they 
~vould notice on the debit side-National Debt L716,ooo,- 
and on the credit side among many other items-Life 
i\ssurance Funds f;437,om,m. That was to say that the 
good people of 1913, in so far as thev left their political 
liabilities to posterity, had the decency to cover 61 per cent. 
of the total with a life assurance asset. Now glance further 
down the page and refer to the figures for 1934. They would 
find National Debt entered at &.4q,ooo,oop and the total of 
all the life funds standing a t  .&I,O~,WX,OCO, or a cover of 
14.2 per cent. 

Thus. considering only these two items in a long and com- 
plicated account, it might be said that xvhile 1913 left less 
than half of its comparatively minor troubles to posterity, 
1934 had relegated more than four-fifths of its much larger 

8 ~~7 ~ 

In  Germany it has frequently been suggested that the sul- 
phur content of metallic ores should be recovered; the new 
Billingham process would no doubt be of interest in this con- 
nection. The desulphurising of coal gas might also be ex- 
tended, for if the average r per cent. of sulphur contained in 
coal could be entirely recovsred irom the 1,200,000,wo tons 
of coal consumed annually we should have more than suffi- 
cient sulphur to cover the %vo~ld's present total annual demand 
of 3,000,000 tons. A large number of processes, either of the 
wet or the dry type, have hren introduced for desulphuris- 
ing gas. The process which seems to offer the most promise, 
from the sulphur recovery point of view, is the Thylox pro- 
cess (" Ind. Eng. Chem.," 1934, 26, I ~ o ) ,  and perhaps also 
the Seabord process. 

The I. G. Farbenindustrie is now producing at least 5 , m  
tons of sulphur per annum, and probably much of this is  
derived from calcium sulphate by heating with clay and car- 
bon, a method developed during the war. A somewhat simi- 
lar method might be used with barium sulphate or heavy 
spar; attempts are also being made in Russia and elsewhere 
to utilise sodium sulphate for the production both of sulphur 
and soda. 
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Notes and Reports from the Societies 
Royal Society .of Arts 

Stainless Steel 

SP'AKING on the properties, characteristics and uses of stain- 
less steel before the Royal Societv of Arts on March 13, Mr. 
S. A. Main, of the Research ~ e ~ a r t m e n t ,  Hadfield, Ltd., 
Sheffield, said that the steels concerned were of two main 
types; first, the chromium steels, alloys of iron and chromium 
containing more or less carbon, which in its standard type 
has about 13 per cent. of chromium and 0.25 to 0.35 per cent. 
of carbon; and secondly, the nickel-chromium steels, alloys 
of iron with both nickel and chromium. In  general in these 
steels carbon-the element which glves the principal distinc- 
tive character to ordinary steel as compared with iron-is 
very small in amount, only about one-tenth of one per cent. 
I t  is mostly unnecessary, and in many cases actually 
undesirable. 

Mr. Main stated that one of the first ap~licat ions of stain- 
less steel in the chemical industry was in the mannfacture of 
nitric acid. Imperial Chemical Industries, Ltd., which has 
been mainly responsible for this development, has in its 
extensive plants at Billingham made large use of nickel- 
chromium steel, which for practical purposes is unattacked 
by nitric acid at most temperatures and in most strengths. 

Chemical Resistance 
The nse of stainless, or, as it should be called in this con- 

nection, chemically-resistant steel, has peacefully penetrated 
chemical manufacture and industries in which chemicals are 
employed, to such a n  extent that it would be difficult to 
cover the many applications individually. Besides nitric 
acid, of which use is made in the manufacture of celluloid, 
artificial silk, rubber, explosives and imitation leather and in 
dyeing, 18-8 is satisfactorily resistant to other acids which 
find general employment. Sulphurous acid, mucn in evidence 
in paper making, is also useful in dyeing and in the photo- 
graphic industry. Crude oleic acid, used in the wool 
industry, is also without effect on this steel, as is acetic acid, 
entering into the mannfacture of leather, paint and perfumery, 
and in dyeing. In  the manufacture, canning and bottling of 
food 18-8 steel is often used, being immune against attack 
by practically all fruit and vegetable juices; also to acetic 
acid and the lactic acid contained in milk. Snlphuric and 
hydrochloric acids are among the few agents against which 
18-8 is not entirely effective, and a steel which can be used 
with complete success with hydrochloric acid is yet to be 
sought. 

Phosphoric acid is another important agent used in many 
industries and which presents difficulties. I t  is found, how- 
ever, that if it is of a C.P. standard of purity nickel-chromium 
steels are quite competent to deal with it. 

Construction of Scientific Instruments 
In  the construction of scientific instruments alloys of iron 

have been utilised for the useful physical properties which 
they p rov ideh igh  permanent magnetism or a high retenti- 
vity. Stainless steels are now much used for such items' as 
screws, links of mechanisms and other moving parts, struc- 
tural members; dial plates, and specially in the manufacture 
of mirrors, which can he said to have reached a high state 
of perfection. 

The stainless character of these steels is due to their being 
covered by a protective film which acts as a coating of lacquer 
or of vaseline; while such metals as gold or platinum remain 
perfectly bright and resist acids without such adventitous 
aids, stainless steels do not possess this characteristic. The 
protective film is not put on during manufacture, but is pro- 
duced naturallv by the action of the oxygen of the air on the 
steel. I t  is o i ly  a few- atoms in thickness, colourless and 
transparent, and forms very rapidly. The reality of the film 
has been effectively demonstrated bv Dr. Ulick Evans, of the 
Universitv of Cambridge, who, bv.delicate chemical means, 
was able actually to separate i t  frdm the steel and examine it. 
Mr. Main concluded hy referring to the work of Faraday. 
As Sir Robert Hadfield has shown in his book on Faraday's 
Metallurgical Researches, the search for a stainless metal for 
mirrors was one of his quests. Although his work did not 
result in a practicable stainless steel, one or two of his alloys 
were highly incorrodible. 

Institution of Chemical Engineers 
Joint Meeting at Manchester 

A JOINT meeting of the Institution of Chemical Engineers and 
the Manchester Metallurgical Society will be held at Man- 
chester on Friday, March zg. I n  the afternoon there will be 
a visit to the Partington gasworks, by kind permission of 
the Manchester Corporation. An evening meeting will be 
held at the Engineers' Club, Albert Square, Manchester, a t  
6.30 p.m., when a paper on Materials of Construction will 
be read by Mr. 1. McKillop, the chair being taken by Mr. 
J. Dickson Hannah, president of the Manchester Metallurgi- 
cal Society. This meeting will be followed a t  8.15 p.m. by 
an informal dinner a t  the Engineers' Club. 

Chemical Society 
Sheffield : The Simplest Free Radicals 

THE: preparation of the free radicals methyl and ethyl was 
claimed by Kolhe and Frankland as early as  1849, hut further 
work has proved that only the " radical-twins," namely, the 
ordinary ethane and butane, have been formed by their pro- 
cesses, said Professor F. Paneth in a paper read before the 
Chemical Society at Sheffield on March 15. 

Gomherg's discovery in rgoo showed that certain more com- 
plicated organic derivatives of the trivalent carbon can 
actually be obtained, but these radicals are only present in 
solutions, and the marked influence of different solvents shows 
that there must he some interaction between solvent and 
radical; they are therefore not free in the full sense of the 
word. During the last few years, however, it was possihle 
to demonstrate that methyl and ethyl can actually exist in 
the gaseous state for a measurable time. These free radicals 
can be prepared in different ways : by thermal decomposition 
of organometallic compounds or of purely organic compounds 
like hydrocarbons, alcohols, ketones, ethers, etc. ; by decom- 
position of the same substances by means of electric dis- 
charges or of light; by interaction of alkyl halides with 
sodium vapour, etc. They reveal their presence by their 
property of removing metallic mirrors; the same process 
makes their indentification possihle, as the products formed 
by the combination of the radicals and the metal can he 
collected and analysed. 

The methods mentioned provide an easy way of preparing 
free methyl and ethyl. I t  is somewhat more difficult to 
obtain free henzyl, and the preparation of free phenyl and 
free methvlene has also been claimed. I t  is very likely that 
in future more refined methods will allow of the preparation 
and identification of a considerably greater number of free 
radicals. 

The time during which free radicals can exist in the free 
state depends on several factors : the nature and pressure of 
the gas in which they have been formed, the size and the 
quality of the vessel, and the temperature. I n  hydrogen, for 
example, free methyl disappears according to the two 
reactions :- 

CH. + H,-+CH. + H 
CH; % CH,- c;H.. 

The first takes place in the gaseous phase, while the second 
is a wall reaction. If the walls of the tube are heated, the 
second reaction is largely inhibited according to the diminu- 
tion of the coefficient of accommodation. The first reaction 
can be suppressed either by using no carrier gas a t  all, or by 
applying helium instead of hydrogen. By making use of 
helium and heating the tube to 5000 i t  is possihle to increase 
the life period of free methyl from lo-' sec. (as found in 
ordinary hydrogen and at room temperature) to lo-' sec. ; i t  
can be shown that in this case on the average each free 
radical hits the wall of the tube 10,ooo times before i t  is 
adsorbed. 

The results are quite different if inside the tube there is  
a mirror of lead, zinc or any other element which combines 
with methyl or ethyl under formation of a volatile product; 
then apparently every single impact of a radical results in 
adsorption and consequently in formation of a definite 
chemical substance, like tetramethyl lead o r  dimethyl zinc. 
I n  the case of arsenic and antimony mixtures of different 
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products are formed which can be separated and identified. 
Incidentally it was found that the antimony analogue of 
Bunsen's cacodyl (CH,),Sb-Sb(CH,),, which has been sought 
in vain by applying the classical methods of organic synthesis 
is most easily obtained by combining free methyl with metal- 
lic antimony. I t  is likely that the study of free radicals will 
help much in elucidating the chemical reactions which occur 
in the thermal decomposition of organic substances. 

Society of Dyers and Colourists 
Manchester Section : Oxidation of Cellulose 

SONE aspects of the oxidation of cellulose were discussed by 
Mr. H. A. Turner, M.Sc., A.I.C., in a paper read before 
the Manchester Section of the Society of Dyers and Colourists 
on March 15.  Mr. L. G. Lawrie, A.I.C., presided. 

The really serious studies which were now being prosecuted 
on the action of detergency in regard to the removal of the 
impurities from natural cellulosic materials by a physical 
process rather than by a destructive process, said Mr. Turntr, 
would probably become so developed that cotton would be 
much less exposed to the risks of uncontrolled oxidation, 
and would possibly lead to a complete revolution in bleach- 
ing technique. He had hoped when the lecture was arranged 
to be able to deal in rather greater detail with two curious 
aspects of oxidation: one of them being the oxidation of hypo- 
chlorite, which was very greatly accelerated by the presence 
of leuco vat dyestuffs and the other what appeared to be 
the oxidation reaction associated with the evaporation of 
water. That work was now being developed, but had not 
yet been sufficiently advanced to enable him to do so. 

I t  had been found that quite apart from the action of 
light the presence of a reduced vat dyestuff on a cellulose 
material such as cotton caused a verv intknse acceleration of 

called, also, for a good deal of investigation because, a t  
the present time, it was not known whether the presence of 
a reducible substance was going to protect the cellulose by 
taking the attack on itself first, or whether i t  was going to  
accelerate it. 

Quite apart from the straightforward processing of cellu- 
lose there was the problem of the oxidation by air alone. 
Cellulose was a fairly reactive substance and light reaction 
was going on all the time. One of the most complete and 
careful ,pieces of work which had been carried out in con- 
nection with the air  oxidation of cellulose was that done by 
Davidson, who measured the uptake of gaseous oxygen, 
namely, the diminution in volume of an enclosed quantity 
of air in contact with cellulose and alkali. and who found, 
and expressed quantitatively, what had been realised pr& 
viously, that certain heavy metals, particularly iron, could 
accelerate oxidation to a very considerable extent. 

Investigations had been conducted by Professor H. S. 
Taylor and Dr. Salley with respect to the oxidation of carbo- 
hydrate material leading up to air oxidation of cellulose, 
using a simplified substance called Mannitol. I t  had a back- 
bone very like the units of cellulose, and its reactions could 
be followed in solution. I t  was known that i t  could be 
oxidised by air when i t  was illuminated by light, and chat 
the reaction could be again accelerated by quantities of other 
substances, such as small quantities of iron and copper. Light 
caused the oxidation to proceed speedily, as did also the 
presence of iron; otherwise i t  proceeded quite slo\vly. The 
presence of alkali also had an accelarating effect. The 
system had been investigated spectrometrically, and it had 
been found that the action of alkali appeared to be that it 
encouraged the formation of a complex between the air and 
ths Mannitol. The formation of metallic complexes with 
carbohydrate materials was, of course, well known. Iron 
appeared to be only really operative when it was not just 
merely floating about in the solution but when it was actually 
? . ~~~~3 

the action. That  mod~ficat~on was {udaed, and he  thonpht Iormlng a 

reasonably so, by the rise in fluidity ofvthe cellulose. The 
modification produced by hypochlorite in the presence of the 
reduced vat dyestuff was greater in a few seconds tban was 
obtained normally without the accelerating influence of the 
dyestuff in several hours. This snbject of contemporaneous 
oxidation, or the fact that when one had a substance present 
which was itself very readily oxidised, and which speeded 
up the oxidation of a second substance simultaneously present, 
cropped up in all sorts of places, and was not confined, of 
course, to textile chemistry. 

Two instances might be mentioned which s e r e  definitely 
concerned with textile processing. One was the fact that 
bichromate oxidations seemed to be very definitely accelerated 
by the presence of an oxidisable material like oxalic acid, 
which was rather opposite to what would be at first imagined. 
One would have thought that the more readily reducible 
substance than the cellulose would take the brunt of the 
attack and would protect the cellulose or other oxidisable 
material. In  discharging indigos with bichromate it was 
the presence of the oxalic acid which made the process success- 
ful, and also increased the vigour of the bichromate so that 
there was a very much greater risk of tendering the cellulose 
underneath. 

Another interesting pbint was that discovered by Dr. 
Goodier and Mr. Scholefield some years ago, when they were 
trying to show tbat leuco vat dyestuffs were formed by the 
action of light on the vat dyestuff and that a reducing action 
resulted. They attempted to characterise the leuco dyestuff 
as i t  was formed by coupling i t  with a diazotised base, using 
the leuco vat dyestuff as a sort of naphthol. That process 
had been exploited and patented for the manufacture of 
certain classes of dyestuffs. I t  was found tbat with one or 
two dyestuffs there was coupling between a leuco vat dyestuff 
and the diazotised base, and that actually Variamine salt was 
one of the most successful. A considerable amount of tender- 
ing resulted, however, and they were never able to avoid 
that tendering. Diazonium compounds generally could act 

Iron and Steel Institute 
Annual Meeting 

THE annual meeting of the Iron and Steel Institute will be 
held a t  the Institution of Civil Engineers, Great George Street, 
Westminster, S.W.1, May 1-3. The last two days will be 
devoted to a symposium on the welding of iron and steel, 
organised by the Institute in conjunction with other technical 
societies. The sessions will open each day at lo a.m. 

On Wednesday, May I, the newly-elected president, Sir 
Harold Carpenter, Ph.D., F.R.S., will be inducted into the 
Chair, and the Bessemer Gold Medal will be presented to 
Professor A. M. Portevin. Announcement of the award of 
the Andrew Carnegie Research Scholarships for 1935-36, and 
of the Carnegie Gold Medal and the Williams Prize will also 
be made. 

The annual dinner will be held in the Grand Hall  of the 
Connaught Rooms, Great Queen Street, London, W.C., on 
Thursday, May 2, at 7 for 7.30 p.m. Tickets are 15s. each, 
exclusive of wine. 

Papers to be read include " Third Report of the Corrosion 
Committee " ; " An Investigation of Spring Steels " (J. H. 
Andrew and G. T. Richardson) : " The Deflection of the Rolls 
in Plate, Sheet and Strip Mills " (5. Selwyn Caswell); 
" Resistance of Spring Steels to Repeated Impact Stresses " 
(G. A. Hankins and H. R. Mills?; " Further Determinations 
of the External Heat Loss of Blast-Furnaces " (D. F. 
Marshall); " Non-Metallic Inclusions in Ferro Alloys " (B. 
Matuschka); "The  Iodine Method for the Determination of 
Oxides in Steel " (T. E. Rooney and A. G. Stapleton): 
" Transformations in Iron-Aluminium Alloys " (C. Sykes and 
H.  Evans); " An Investigation into the Oxidising Power of 
Basic Slags " (J. White, R. Graham and R. Hay) ; and " An 
Effect of Oxygen and Sulphur on Iron in Scaling" (J. M. 
Whitelev). 

as fairly strong oxidising agents. , , 

The importance of this acceleration 0.f oxidation by a 
readily oxidisable substance was very ereat, because when- PRo~ucnoN of carbon tetrachloride in Tapan is reported to 
ever a n  oxidising agent was used in.conneAion with cotton be approximately 50 metric tons a month, all of -which is 
or cellulosic materials it was employed to oxidise something manufactured by the Japan Soda Company. Two other 
present which was more readily attacked than the cellulose chemical manufacturing concerns are considering the produc- 
itself. Therefore, it was necessary to proceed with care, tion of this item, and if their plans materialise it is only a 
because there was always the chance of the primary oxidation question of time before carbon tetrachloride is exported from 
turning the vigour of the attack on to the cellulose. I t  Japan. 
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Letter to the Editor Chemical Matters in Parliament 
Saponification Process Blast Furnace Fatality 

Sm,-Will readers of THE CIIEMICAL AGE be kind enough IN the House of Commons on March 11 Mr. W. Thorne 
to help me with information on the following problem? T h e  (Plaistow) asked the Home Secretary whether he had received 
equations given below are designed to represent an identical a report from his factory inspector with regard to one man 
process of-saponification. - being killed and two others injured through an explosion at .................................... a blast furnace at the Applehy Works, Scunthorpe, Lincoln- 

CH9.O ! CO.CaHr NaO H CHwoH CsHr CO. ONa shire; and whether he could state the last date when the 
(I) CII .O i CO.C,H,+NaG H = C H  .OH+C,H,. CO. ONa 

CH,.O / CO.C,H, NaO i H CH,.OH C,H,. CO. ONa W ~ ~ - ~ ~ ~ , & ~ ~ t " , ! P ~ , " ~  Ft:ydihe exp~osion which occurred 
..I.. .............. I 

........................................ on March s was still under investieation. and he was not 
CH,. I 0 CO.C,H, Na j OH CH,.OH C,H CO.ONa 

( 2 )  CH . i 0 C0.C8H,+Na 1 OH=CH .OH+C~H::CO.ON~ 
CH,. 0 CO.C,H, Na i OH CH,.OH C.H,.CO.ONa " .  ....................................... 

Have scientists ascertained which of the two graphic repre- 
sentations is the correct one, and, if so, why?-Yours 
faithfully, 

T.  B. PEACOCK. 
Rose Cottage, 

Wellington, Near Hereford. 

Tube Works Explosion 
Nine Men Injured at Newport 

NINE men were taken to hospital after an explosion on March 
18 a t  the British Mannesmann Tube Works, Newport, Mon- 
mouthshire. Four of the lnen taken to hospital were working 
over loo yards from the plant and were struck by falling 
debris and glass. Five other men attended the hospital, hut 
after treatment were allowed to go home. 

The explosion occurred in a water gas plant. The dome 
of the gasholder was shattered and the whole of the gas 
inside dispelled into the air. Fortunately the plant is isolated 
from the general works and no one was gassed. The fire 
brigade helped to prevent a second explosion which was feared 
might occur. 

Nearly 1,000 people are normally at the works, hut at the 
particular place where the explosion occurred only ten men 
are employed. One of the managers of the British Mannes- 
mann Tube Co said that they -did not know how the explo- 
sion occurred, and could not tellwntil the debris was cleared 
away and an inquiry held. 

Dust in. Factories 
Danger of Explosions 

THE danger of dust explosions in factories was stressed by 
Mr. G. Stevenson Taylor, .'%kputy Chief Inspector of 
Factories, lecturing on March 15 to the Tees-side Industrial 
Safety Committee a t  hliddlesbrough. 

Dust explosions, he said, 'are  possible with over forty 
materials, as has been shown by the researches of Professor 
R. V. Wheeler. The chief of these are flour, sugar, malt, 
  ice, various meals, ground cork, wood, paper, pitch and 
ebonite. The risk of such explosions could be minimised by 
the prevention of the escape of dust from machines and plant, 
the prevention of the accumulations of dust on floors and 
ledges, the prohibition of the use of naked lights, the pro- 
vision of '' chokes " in w o r d  conveyors, elevators and the 
use of an inert gas such as carbon dioxide in machines for 
grinding. 

A cause of ignition of dust clouds not generally recognised, 
said Mr. Taylor, was the formation-of a n  electrostatic charge. 
Nearly all kinds of finely-divided material when blown into 
a dust cloud gave rise tb electrical charges upon the dust 
and upon the air. Dust might also become charged as a 
result of friction against the surfaces in machines. If 
machines of this kind were not earthea and became charged 
under favourable conditions, as in dry weather, a spark dis- 
charge might occur with disastrous consequences. Mr. Taylor 
instanced the ignition of acetylene-air mixture in generators 
which are being repaired by means of a blow-pipe or solder- 
ing. Even the fact that a generator had been allowed to 
stand for some time was not alwavs sufficient to ensure its 
freedom from gas, and great care should be taken to remove 
all traces of carbide from the acetylene plant and to ensure 
its freedom from acetylene before any repairs were attempted. 

" > 

in a position at present to make any statement 

Concessions in:India 

Mr. T. Wllliams (Don Valley) asked the Secretary of State 
for India the number and nature of the concessions granted 
to Imperial Chemicals, Ltd., by the Government of India 
and the Provincial Governments, and the terms of years 
agreed to. 

Mr. Butler (Under Secretary) stated that he had no informa- 
tion beyond what was contained in replies given to questions 
in the Indian Legislative Assembly on August 14 and the 
Punjab Legislative Council on October 24 and 29 and 
Xovemher 12. 

Steel Imports 

Mr. Macquisten on March 14 asked the President of the 
Board of Trade whether he had considered the communication 
made to him to the effeet that a foreign country was assisting 
by varied methods its manufacturers of steel works plant to 
sell to Rritish steel makers at uneconomic prices and so 
destroy the business of manufacturers of steel works plant in 
this country: and whether, in view of the danger to the 
country of being without adequate manufacturing facilities for 
steel works plant: he would take all possible steps to protect 
them from a competition directed to depriving Britain of a 
necessary part of her means of defence? 

Mr. Ruuciman replied that his attention had been drawn 
to the communication referred to. If the United Kingdom 
manufacturers of the machinery in question considered the 
existing rate of duty in&quate, it.was open to them to make 
representations to the Tmport Duties Advisory Committee. 

The National Coal Survey 
Examination of an Important West Yorkshire Seam 

IN connection with the national coal survey, the Department 
of Scientific and Industrial Sesearch has issued, as Fuel 
Research Paper 35, a report on the examination of the Beeston 
group of coals from the Upper Beeston seam (H.M. 
Stationery Office, 2s 6d.). The Upper Beeston seam was 
selected as the first to be surveyed in West Yorkshire from 
the laboratory established at Leeds because it is the most 
important in the area. The work was carried out under the 
direction of the West Yorkshire Survey Committee, super- 
vised by Mr. A. M. Wandless, the senior officer of the Depart- 
ment in thaf area. After studying the Upper Beeston seam 
helow ground, 18 pillar samples of the seam were obtained 
from various sites, each consisting of a pillar of coal repre- 
senting the seam from floor to roof. 

Taking the seam as a whole, the results show that the 
ash content and, with three exceptions, the phosphorus con- 
tent of the coal are generally low, while the sulphur content 
varies from I to 1.5 per cent. The calorific value and the 
caking index were found to he greater in the north and 
north-east portions of the seam than in the south and south- 
east portions. The top coal is characterised by lower ash, 
lower sulphur, higher calorific value and lower phosphorus 
than that from the bottom of the seam, the concentration of 
the phosphoms in the bottom coal being remarkable. The  
analyses suggest that a high-class product can be produced 
from the top coal over the whole area, and that top and 
bottom coal should be separated before marketing. 

The Upper Beeston coal is not widely used for the manu- 
facture of metallurgical coke, but in the south and south- 
west the characteristics of the coal suggest that it could ad- 
vantageo~sly be used for this purpose, bearing in mind, how- 
ever, the relatively high phosphorus content of a few of 
the sections. 
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Death of Famous German Chemist 
Dr. Carl Duisberg, Chairman of I. G. Farbenindustrie 

THE death occurred a t  his home at Leverkusen, on Tuesday, 
of Dr. Carl Duisberg, chairman and founder of the great 
German chemical concern, I. G. Farbenindustrie. Dr. 
Duisberg was the son of a manufacturer at Barmen. He 
went to school at Elberfeld and studied chemistry at Jena, 
Gottingen, Munich and Strashurg, taking his doctorate a t  
the early age of 20. After a period of research at Munich, 
be entered the service of Farhenfahriken vorm. Friedr. Bayer 
and Co., in their Elherfeld dye works. For the next 50 
years the story of his life was the story first of the develop- 
ment of Farbenfabriken from a small and straitened under- 
taking into a great and prosperous concern, and then of the 
growth and ascendancy of the great chemical trust. 

The Late Dr. 1)uisberg. 

Before leaving Munich, Dr. Duisberg had proved himself 
a chemical investigator of genius by his discovery of benzo. 
putpurin and benzozurin. At Elberfeld he was given charge 
of a small lalmratory, out of which the vast chemical works of 

, the I. G. Farbenindustrie at 1.everkusen may be said eventually 
to have grown. While still young he travelled extensively, 
but chiefly in Great Britain and the United States, where, 
both as a scientist and as a merchant, he established the 
reputation of German dyes. T o  his first great discoveries of 
the red and many other artificial dyes having the especially 
valuable property of dyeing wool directly, without its being 
first steeped in caustic, he later added those discoveries of 
pharmaceutical products, such, for example, as phenacetin, 
for which the firm of Bayer and the German Chemical Trust 
are widely known. 

Dr. Duisberg first launched his idea of a comprehensive 
chemical trust which would eliminate wasteful and destruc- 
tive competition in the opening years of the present century. 
In 1904, as the result of a memorandum which he had written, 
the Badische Anilin-und-Sodafabrik Farbenfabriken vorm. 
Friedr. Bayer and Cb. and the A.G. fiir Anilinfarben-Fabrika- 
tion entered into a community of interests. The next of 
Duisberg's ambitions was not realised until in 1915, under 
the stress of war conditions, the five other large chemical firms 
joined in forming the I. G. Farbenindustrie (Community of 
Interests of the German Coal T a r  Industrv). Ten vears later 
the eight firms belonging to the great ~ h e m i c a l ' ~ r u s t ,  or 
communitv of interests, were fused into a single undertaking, 
the I. G.. undertaking, the I. G. Farbi ~k t i en~ese l l schaf t ,  
and Duisberg, inevitably, became the first chairman of its 
Hoard of administration. 

As one of her greatest industrial leaders, Duisberg 
exercised strong influence in post-war Germany. H e  was 
opposed to the encroachment of public control in industry, 
and frequently issued warnings against the dangers of exces- 

sive short-term credits. He was a convinced and effective 
advocate of rationalisation, and took a leading part in it. 
He had a keen perception of the needs of scientific education 
and research, especially during the difficult post-war period, 
when traditional standards were, for a time, in danger. He 
created academic associations in which friends of science and 
learning joined together in materially assisting the nniver- 
sities, and co-operated heartily in the students' self-help and 
practical aid schemes. The German Students' Association, 
the Students' Mutual Loan Society, tbe American Work- 
Students' Service, the Students' Endowment of the German 
Nation, and the Students' Homes Movement, all owed a n  
immense debt to him. He received many honours and dis- 
tinctions, both in Germanv and abroad, culminatina in the 
festive cklebration of his skventieth birthday three ago. 
Dr. Duisberg rose to great eminence in Germany as an 
economic thinker and industrial leader, and held office as 
president of the Reich Federation of German Industry from 
1925 until his seventieth birthday in 1931. 

Fire Fighting Suits 
Complete Immunity from Fire 

WHAT are believed to he the first complete asbestos suits 
which will enable fire fighters to enter flames with immunity 
have been completed and tested by Bells Asbestos and 
Engineering Supplies, Ltd., at Slough. These snits were 
primarily devised to effect rescues from blazing aircraft, but 

After the Test. 

it is hoped that they may be used to save life from fire under 
almost any conditions. They have been tested under the most 
dangerous conditions, where the wearers entered blazing fur- 
naces and worked for some time. Though they were enve- 
loped by fierce flames, the men wearing the suits suffered 
absolutely no ill effects. The picture shows the suits imme- 
diately after the test. 
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British Overseas Chemical Trade in February 
Ten per cent. Increase in Exports 

Acconnrwo to the Board of Trade returns for the month ending I'ebruary 28 exports of chemicals, drugs, dyes and colours wer? 
valued at A1,5;;.976, as compared with L1,416,$8g, an increase of ,&157,087. Imports were valurd at A:X66,212, as compared with 

,&880,7~6, a decrease of fi14.514. Re-exports were A40.572. 

Quantities. Value. Quantities. Value. 
February. February, February, February. 

1934. I935 1934. 1935. 1934 1935. I934 1935. 
d d d d 

Imports 
Acids-- Medicinal oils . . cwt. 1.85~ 2,564 3,938 9.8q4 

Acet~c . . . . cwt. 9.284 12.471 15,059 17,997 Ointments and liniments 
Boric (borwic) . . ,, 

Citric . . . . ,, 
Tartaric . . ,, 
All other sorts . . value 
Borax .. . . cwt. 

Calcium carbide . . ,, 
Phosphorus . . ,, 
Potassium compounds- 

Caustic and lyes cwt. 
Chloride (muriate) ,, 
Kainite and other min- 

eral potassium fertil- 
iser salts . . cwt. 

Nitrate (saltpetre) ,, 
Sulphate . . ,, 
All other compounds ., 

Sodium compounds- 
Carbonate. includine 

cwt. 
Proprietary medicines 

value 
AU other sorts . . 
Bark Cinchona (bGk 

Peruvian, etc.) cwt. 
All other raw or simply 

prepared . . value 
Finished dyestuffs (coal 

tar) . . . . cwt. 
Extracts for dyeing cwt. 
Extracts for tanning- 

Chestnut . . cwt 
Quebracho . . ,, 
All other sorts . . 

All other dves and d;e- 
stuffs ' . . cwt 

Painters' colours and ma- 
tor;n1<- 

crystals, ash and bc 
carbonate . . cwt. 14.174 

Chromate and bichro- 
mate . . . . cwt. 5.062 

\~i;;tei;ad (basic carbo- 
57 nate . . . . cwt. 

Lithopone . . ,, 
5,366 Ochres and earth-cnlours 
5.058 cwt. 

17,608 Bronze powders ,, 
10,180 Carbon blacks . . .. 

Cyanide . . , 802 
Nitrate.. .. ,, 6,080 
All other compounds ,. 14,892 

Other chemical manufac- Other pigments and ex- 
182,263 tenders, dry . . cwt. 

All other descriptions ,. 
- 

tures . . . . value - 
Drugs, medicines, etc - 

Quinine and quinine salts 
oz. 92,632 

- 

5,807 Total . . . . value 

Exports 
All other sorts . . ,, 

7,205 Zinc oxide . . tons 
7,205 All other descriptions 

19,878 value 
21,821 Drugs, medicines, etc.- 

Ouinine and quinine salts 

Acid- 
Citric . . . . cwt. 3,490 
All other sorts . . cwt. 3,490 
All other sorts . . value - 

Aluminium compounds tons 1,525 
Ammonium comoounds- 

Sulphate -. . cwt. 18,003 
All other sorts . . ,, 777 

Bleacbina powder (chloride 
Proprietary medicines 

value 
All other descriptions ,, 

Finished dvestuffs (coal 
of lime?^. . .'. cwt. 47.977 

Coal tar products-- 
Cresylic acid . . gd. 83,064 
Tar oil, creosote 03 etc. 

tar)-- 
Alizarine, alizarine red 

and indigo (synthetic) 
CWt. 

Other sorts . . ,, 
All other descriptions ., 

Painters' colours and ma- 
t e r i a l s  

Ochres and earth colours 
cwt. 

gal. 1,978,591 
All other sorts . . value - 

Copper, sulphate of tons 2,575 
Disinfectants, insecticides 

cwt. 
Glycerine . . . . ,, 
Lead compounds . . ,, 
Magnesium compounds tons 
Potassium compounds 

cwt. 
Salt ($odium chloride) tons 
Sodium componnds- 

Carbonate, including 
crystals, ash and bi- 
carbonate . . cwt. 

Caustic . . . . ,, 
Nitrate . . . . ,, 
Sulphate, including salt- 

cake . . .. cwt. 

Other descriptions ,, 
White lead . . ,, 
Paints and painters' ena- 

mels, prepared cwt. 
Varnish and lacquer 

(clear), coloured or 
not . . gal. 

All other deschptions 
cwt. 

2.407 Total . . . . value - - 1,416,889 1,573,976 

Re-Exports 
Dves and dvestnffs and Chemical manufactures 

and products . . value - 
Drugs, medicines and med- 

icinal preparatlons- 
Manufactured or pre- 

pared . . . . value - 
Raw or simply prepared - 

13,691 'extracts fo; dyeing and 
tanning.. .. cwt. 223 6.386 665 5,158 

Painters' colours and ma- 
terials .. .. ,. 178 301 466 592 

9.959 
I I . I ~ Z  Total . . .. value - - 47.287 40.572 
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News fiom the Allied Industries 
Compressed Gases Photographic Materials 

ROTHERHAM WEL SOON POSSESS the largest and most up-to- ILFORD, LTD., announce that it has heen decided to redeem 
date oxygen factory in Europe. This is the claim of the British on November I ,  1935, the 500,000 64 per cent. cumulative "A" 
Oxygen Co., Ltd.! whose premises in the heart of Rotherham's preference shares of £1 each at 21s. 6d. per share, together 
industrial area are being extended to cover two acres. The with dividend (less tax) accrued to date of redemption. The 
new plant will probably begin to operate in the early summer. company is holding an extraordinary meeting on March 25 

Rubber t:, pass the necessary resolution to create 500,000 51 per cent. 
cumulative preference shares. 

A NEW GERMAT ORDER issued by the Controller of Rubber 
and Asbestos forbids the use, without special licences, of 
rubber, new or old, for the manufacture of motor car tyres, 
technical and surgical rubber goods, soles and heels, goloshes, 
macintoshes, and sports goods, if they are made for home 
consumption. 

Tanning 
CELLULOSE FINISHERS are very husy so that shoe manufac- 

turers evidently anticipate a renewed demand for bright 
coloured sandals this coming summer. .Glove leather manu- 
facturers are quiet as usual a t  this season of the year, but 
the demand for fancy leathers has continued and good orders 
!!-ere secured at the British Industries Fair. The require- 
ments in shoe lining leathers are practicallv all for colonred 
leather and manufacturers are just now eLperiencing a very 
husy time. 

Paint and Varnish 
FURTHER EXPANSION IN THE BUSINESS of Pinchin Johnson 

and Co. is evidenced both by the increase of L66,127 in profits 
for 1934 at ,&320,333, and a proposed issue of ordinary and 
preference shares, the former on bonus terms. The amount 
available for dividend after providing for fees, taxation, etc., 
is up from L207,956 to L265,083. A final dividend of l o  per 
cent. is to be p a ~ d  on the ordinary shares, raising the total 
distribution for the year from 15 per cent. to 17+ per cent. 
The directors are to ask for powers to raise the additional 
capital for the purpose of increasing the cash resources, to 
replace substantial -capital expenditure in recent years and 
to place the company in a position to undertake further exten- 
sions. For this purpose it is proposed to increase the capital 
to ~2,8oo,ooo by the creation of 300,000 new 4 per cent. LI 
second cumulative preference shares. Subscribers for these 
shares will be entitled to subscribe for one new ordinary share 
at 28s. for every four new preference shares. The present 
price of the ordinary ~ E I  shares is 41s. 

Non-Ferrous Metals 
THOMAS BOLTON AND S063, the Widnes copper and tin 

smelters and refiners, propose to pay off on October I ,  1935, 
at 104 per cent., the outstanding halance of ,&66 ,p  6 per 
cent. first mortgage debentures. An issue of L 4 ~ , 0 0 0  of 4$ 
per cent. first mortgage debenture stock is to be made shortly 
at loo per cent.: and holders of the maturing 6 per cent. 
debentures may convert into an equivalent nominal amount 
of the new issue plus L4 per cent. either in cash or new stock. 

Fertilisers 
THE REORGAKISATIOS of the Lautaro Nitrate Co. is fore- 

shadowed in the report for the year ended June 30 last. I t  
is pointed out that the Chilean Nitrate and Iodine Sales 
Corporation, created by the Law of January 8, 1934, which 
fixed the definite bases for the reconstruction of the nitrate 
industry, is now functioning normally, and that the many 
prohlems derived from the new state of affairs have already 
been resolved. The directors, therefore, consider that the 
time is approaching when the representatives of the creditors 
and shareholders may progress in their negotiations towards 
the final reorganisation of the company. 

Dyestuffs 
THE REDUCTION OF THE CAPITAL of Continental Tintex and 

Dye Products, I.td., from Azoo,000 to ,420,m by cancelling 
paid-up capital which was lost or was not represented by 
available assets, was sanctioned by Mr. Justice Farwell, in  
the Chancery Division on March 19. Mr. Turnhull, for the 
company, said the issued capital was being reduced by 
A140,000, and it was also proposed to strike out from the 
assets side of the balance sheet the proceeds of a High Court 
action and the forfeited shares account. The directors were 
of the opinion that the true value of the assets shown as 
licences, trade marks, goodvill, etc., was A S , m  and not 
A84,000, and i t  was proposed to write it down accordingly. 

Continental Chemical Notes 
Sweden 

SWEDISH TURPENTINE EXPORTS underwent a marked increase 
in 1934 to 2,108 tons (as compared with 1,618 tons in 1933). 

Spain 
A COMPANY HAS been registered at Barcelona, under the 

name of " La Riojana," for the purpose of exploiting certain 
potash deposits. Among the promoters is the French concern 
of Saint Gobain. 

Switzerland 
4 DRY-eLE*NING SOLVENT MIXTURE claimed to avoid the draw- 

backs of white spirit and chlorinated hydrocarbons while com- 
bining their advantages, is declared in Swiss Patent 171,694 
as containing about 40 per cent. deodorised aromatic coal tar 
hydrocarbons distilling at about 120 to ]so0 C. and about 60 
per cent. mineral oil fraction of about the same distillation 
range. Before blending, the components are deodorised and 
freed from resin-forming ingredients by washine with 10 per - - 

Poland 
cent. of oleum. 

Italy 
POLISH MANUFACTURERS OF TURPENTINE are forming an 

association with the object of promoting the export trade. WHEREAS THE ITALIAN NATURAL SILK PRODUCTION declined to 
THE STATE POWDER FACTORY has taken over a super- 3,120 tons from 3,280 tons in 1931, that of rayon jumped from 

phosphate and sulphuric acid factory a t  Kielce and is recon- 37,150 tons to 48,250 tons. 27 concerns are engaged in the 
structing the plant with a view to operating a contact process rayon industry, which depends in large measure upon the 
for oleum (vanadium catalyst). foreign market, the increased output in 1qq4 heinp entirelv . . 
m----- accounted for bv increase of exnort sales. .- . - r rance EXTRACTION d~ POTASSIUM AN;) OTHERSALTS from sea water 

FRENCH COLONIAL TESTS on the suitahility.of latex in road- with the aid of solar radiation, utilising the so-called Niccoli 
surfacing compositions have yielded promising results after process, is being undertaken by the Potassio Marino Company 
two months' trials. About 300 yards of highway were coated with government support. The process is being practised on 
with an asphalt substitute, comprising a latex-sand cement a technical scale on the Red Sea coast of Erithrea. while , 
containing sodium sulphite and para-nl'tro-phenol as preserva- experimental work is being carried on in Italian waters near 
tive ' I  Revue G6n6rale des MatiBres Plastiqnes," January, Naples. Potassium and magnesium snlphates, magnesium 
1935). chloride and sodium chloride are being extracted. 
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Weekly Prices of British Chemical Products 
Review of Current Market Conditions 

THERE are no price changes to report in the markets for general 
heavy chemicals, wood distillation products, erfumery chemicals, 
essential oils and intermediates. 111 the rubger chemical market 
the price of ver~nilion, pale or deep is now from 4s. 5d. to 4s. 7d. 
per Ib. In  the coal tar products skction the price of pure toluol 
has been reduced from 2s. ad.-2s. 3d. to 2s. 1d.-2s. 2d. per gal. 
The only change reported in pharmaceutical chemicals is in 
the price of atropine sulphate, which is now 11s. 3d. per ounce. 
Unless otherwise stated the prices below cover fair quantities net 
and naked a t  sellers' works. 

Lo~no~ . -There  has been no change in prices in the London 
chemical market during the week. The prices of roal tar pro- 
ducts rlso remain the same as last week. 

~~ao~Es~ER.-Although European political developments are 
not conducive to increased confidence among traders they seem 

General ( 

ACETONE.-LONDON : £65 to £68 per ton; 'SCOTUND : £66 to £68 
ex wharf. accordino to oaant,it,v 

ACID,  ~ c m r b . - ~ e c h . ~ ~ 8 0 % ~ ~ f . ~ ~ ~ ~ 5 s .  to £40 5s.; pure 80% 
£39 5s.; tech., 40oj,, £20 5s to £21 15s: tach. 60%' 
£28 10s. to 2-30 10s. L O N D ~ N :  Tech.. 8002. £38'58 ti 
£40 5s: pure 80° £39 5s. to £41 5s.; tech., 46%, £20 5s. to 
A22 5s.); tech., 6d1' £29 5s. to £31 5s. SCOTLAND : Glacial 
98/lOO% £48 to k; pure q,,") 5s.; tech. 80% f38 5s. 
d/d huGrs' premises Great ntam. M A N C H E S ~ :  80%, 
commercml, £39; tech. glacial, $52. 

ACID, BORIC.-Conlmercial granulated, £25 10s. per ton; crystal, 
£26 1Us.; powdered, £27 10s.; extra finely powdered, £29 10s. 
packed in 1-cwt. bags, carriage paid home to buyers' premises 
withln the United Kinedom C l-ton lots. 

ACID, CHROMIC.-1OJd. pe; lb. less 24% d /d  U.K 
ACID, CITRIC.-llfd. per Ih. leis 2$%. ~ ~ A N C H E S T E ~ :  l lad to Is. 
AcIn, CREsa10.-97/99%, Is. 8d. to 1s. 9d. per gal.; g8)100%, 

9a +" 9. 9a "" --, --. 
AoIn, FORMIC.-LONDON : £40 to £45 per ton. 
ACID, HY~ROCKLORIC.-S~O~' 4s to 6s. carboy d/d accordin to  

purity, strength and 1o;ditjr. ~ ~ O T L A N D  : Arsenical quahi$, 
4s.; dearsenicated 5s. ex works. full wagon loads. 

ACID, LACIIC.-LANCA~HIRE: Dark h ; ; ~  50% by vol., £24 10s. 
per ton. 50 by weight, 828 10s . Go/ by weight 648. pale 
tech., 560, 5 vol. 61. 50% b ;eight $33; 80%'by ;eight, 
£53; edible, 50%' by 601., dl. one-ton lots ex works, 
barrels free. 

ACID, NI~c.--BO' Tw. spot, El8 to  £25 per ton makers' works, 
SCOTLAND : 80°, £24 ex station full truck loads. 

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

ACID ~~LPHURIC.-SCO~'LAND : 144' quality, f3 12s. 6d.; 16E0, 
87; dearsenicated, 20s. per ton extra. 

ACID, TARTARIC.-I~. per Ib. less 5%, carriage paid for lots of 5 
cwt. and upwards. MANCHESTER: IS. Otd. to 1s. Ofd. per Ib. 

ALU~.-S~OTLAND : Lump potash, £8 10s. per ton ex store. 
ALUMINA SULPHAT&.-LONDON : £7 108. to £8 per ton. SCOTLAND : 

£7 to 88 ex store. 
AMMONIA, ANHPDROUS.-S~O~, 10d. per Ib. d/d in c linders. 

SCOTLAND : 10d. to Is. containers extra and returnabye. 
AMMONIA LIQUID.-SCOTLAND : 80' q d .  to  3d. per Ib., d /d ,  

'AMMOKI<M BICHROMATE.--E~. per 16. d / d  U.K. 
AaraoNIur CARBONATE. SCOTLAND: Lump 32.30 per ton; 

powdered, 23.3, in 5-cwt. casks d/d buyers: premises U.K. 
AMMONIUM CHLORIDE.-LONDON : Fine white crystals, £18 to £19. 

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

crystals, £32 to 3.35 per ton carriage paid according to quan- 
tity. (See also Sdammoniac.) 

ANTIMONY OXIDE.-SCOTLAND : Spot. £34 oer ton. c.i.f. U.K. . '  . 
ports. 

ANTIMONY SuL~H~~z.--Clolden, 65d. to Is. 2d. per lb.; crimson, 
1s. 5d. to 1s. 7d. per Ib., according to quality. 

A ~ s e ~ ~ c . - L o a n o ~  : £16 10s. per ton c.i.f. main U.K. ports for 
imported material; Cornish nominal, £22 10s. f.0.r mines. 
SCOTLAND : White nowdered. £23 ex wharf. MANCHESTER : 
White powdered ~ & n i s h ,  £i2 lOs., ex store. 

ArrseNra Su~~a~~E. -Ye l low,  Is. 5d. to Is. 7d, per lb. 
BARIUM CHLORIDE.-£11 per ton. SCOTLANU : $10 10s. 
BARYTES.-£6 10s. to E8 per ton. 
BIsuLpHrm OF LIME.-ZB 10s. per ton f.0.r. London. 
H15Amr~n P~WDER.-Soot. 351370L. £7 19s. Der ton d / d  station .---. - 

m cwks, special teimd fo; coZract. S~OTLAND : b in 516 
cwt casks for contracts over 1934/1935. 

BORAX.' C O M M E E C I A L . - G ~ ~ ~ U I ~ ~ ~ ~ .  £14 108. pel' ton: cwstsl, 
£15 10s.; powdered, £16: finely powdered; £17; ,packid in 
1-cwt. bags, carriage paid home to buyer's premises within 
the United Kingdom in 1-ton lots. 

to havr llad little actual adverse influence .on the Manchester 
chemici*l market during the past week. There are still occasional 
weak slrots from the point of view of prices but taking the 
market as a whole, conditions in this respict Ae decidedly 
steady. Textile cheulicals arc not, by any means, moving into 
uonsunlption on a  ati is factory scale althougl~ in the aggregate, 
tlle quantities being taken up, main6 aoainst dontracts, are being 
maintained on about the recent scalz. In  other directions a 
moderate general movement has been reported tbis week. New 
forward buying continucs rellttively slow and most of the business 
this week has been in respect of prompt 6r near delivery positions. 
Among the by-products, pitell is decidedly easy in tendency, with 
carbollc acid steady and ill fair demand; the ligllt materials are 

SCOTLAND.-The Scottiall heavy clie~nicnl iuarket renlains steady, 
no uutstanding inquiries of iu~portance being noted. 

CnDar~uaI S U ~ P ~ I D E . - ~ ~ .  4d. to 2s. 8d. 
CALCIUM CRLORIDE.-SO~~~ 70/75% Spot, £5 5s. per ton d/d 

station in drums. 
CARBON BISuLPHIDE.-~30 to £32 per ton drums extra. 
CAllnON B L A C X . ~ ~ ~ .  to 4gd. per Ib. LONAON : 41d. to 5d. 
CARBON TETKA~LORIDE. -~CO~AND:  £41 to £43 per ton, drums 

extra. 
CHROMIUM Ox~na.-lO~d. per Ib., according to quantity d/d 

U.K . green 1s 2d. per Ib 
CHROME;~~.-C &st& 34d. pe;lb.; liquor, £19 10s. per ton djd.  
CQPPERAS (GREEN).-S~OTLAND : £3 158. per ton, f.0.r. or ex works. 
CRzAm OF TARTAR.-LONDON: £4 2s. 6d. per cwt. S o m n m :  

£4 2s. less 24 per cent. 
D I N I T R ~ T O L U E N E . - ~ ~ / ~ ~ ~  C.. 9d. Per Ib. 
DIPHENYLUUANIDINE.~~~.  2d.' per ib. 
FORD~ALUEEY~E.-LOND~N: £25 10s. per ton. SCOTLAND : 40%, £25 

to £28 ex stnre 
~ ~ ..-- .- - ..- .. 

IODINE.-Resublimed B.P., 6s. 3d. to 8s. 4d. per lb. 
LAMPBLACK.-£45 to £48 per ton. 
LZAD ACETATE.-LONDON : White, £34 10s. per ton; brown, £1 per 

ton less. SCOTLAND : White crystals, £33 to £35; brown, £1 
per ton less. MANCHESTEP : White, £34; brown, £31 10s. 

LEAD NITRATE.-£27 108. per ton. 
LEAD, RED.-SCOTLAND : £24 to £26 per ton less 21% ; d / d  buyer's 

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

£36 10s. 
LITEOPONB.-~~?~. £17 to £17 108. Der ton. 
MAGNESITE.-SC&LAND : Ground calcined, $9 per h n ,  ex store. 
METHYLArEn  SPIRIT.^^^ O.P. industrial, Is. 5d. to 2s. per gal.; 

pyridinised industrial, 1s. 7d. to  2s. 2d.; mineralised, 2s. 6d. 
to 3s. Spirit 64 O.P. is Id. more in all cases and the range 
of price; is accordine to auantities. SCOTLAND : ~ndustr i i l  

NICKEL A M ~ O N I U M  SULI'HATE.-£~~ p r  ton d/d.  
NICKEL ~ u ~ p ~ b T E . 4 4 9  per ton d/d.  
PHe~oL.-73d. to 8td. per Ib. for delivery n to June 30. 
POTASH, CAUSTIC.-LONDON : £42 per ton. KANcHEsmR : £38. 
POTASSIU~I BICHR0MATE.-Crystals and Granular, 5d. per lh. less 

50/ d/d U.K. Discount according to quantity. Ground 
5+%. LONDON: 5d. per Ih.' less 5%, with discounts for con: 
tracts. SCOTLAND : 5d. d/d U.K. or c.i.f. Irish Ports. MAN- 
CHESTER: 5d. 

POTASSIIJM CHLORATE.-LONDON : £37 to £40 per ton. SCOTLAND : 
991,'100%, powder, $37. MANCHESTER : £37. 

POTASSIUM C H R O ~ ~ A T E . - ~ & ~ .  per Ib. d /d  U.K. 
POTASSIUM IODIDE.-B.P., 5s. 2d. per lb. 
PoTAssIUM ~'IRATE.-S~OTLAN~ : Refined granulated, 2% per ton 

c.1.f. U.K. ports. Spot, £30 per inn ax stora. 
POTASSIUM PERMANGANATE.-LONDON : loid. per Ib. 8COTLAND : 

B.P. crj-sbls, 9d. MAN~RESTEE: B.P., load. 
POTASSIUM PRUSSIATE.-LONDON: Yellow, 81d. to 8fd. per Ib. 

SconANn : Yellow spot, 84d. ex store. MANCHESTER : Yellow, -. . ata. 
SAI.AMMONIIC.-F~~S~ lump spot, £41 17s. 6d. per ton d l d  in 

tion. SCOTLAND : Powdered 98i999 
£18 5s. in casks Solid 76/77" 
614 12s 6d.. iarriaee oaid buyer's station. minimum' 4-t'bh 
loti;-cohtracts 10s. 'per'ton less. MANCHESTW : £13 58. to 
£14 contracts. 

S ~ D A  CRYSTALS.-Spot. $5 to E5 5s. per ton d /d  station or ex 
depot in 2-cwt. haes. 

SODIUM ACETATE.-£22 per ton. LONDON : £23. SCOTLAND : $20. 
SODIUM B I C A R B O N A T E . - R ~ ~ ~ ~ ~ ~  Spot. £10 10s. per ton d /d  station 

in hap .  ScornAnn . Refined recrystallised 610 15s. ex quay 
or station. M A N C H E ~ ~  : £10 10s. 
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SODIUM B ~ c ~ ~ o ~ ~ ~ ~ . - C r y s t s l e  cake and powder 4d. per Ib. net 
d/d U.K. discount according to quantity. Anhydrous, 5d. per 
Ib. LONDON : 4d. per lo. less 5% F r  spot lots and 4d. per Ib. 
with discounts for contract qnant~ties. MANCHESTER: 4d. per 
lb. basis. SCOTLAND : 4d. delivered buyer's premises with 
concession for contracts. 

 ODIUM BI~ELPKITE POWDER.---~O/~?,%, £18 10s. per ton d/d 
l swt .  iron drums for home trade. 

SODIUM C.~RDONATR, MONOHYDRATE.-£15 per ton d/d in minim~m 
ton lots in 2 cwt. free bags. Soda crystals, SCOTLAND : £5 
to £5 5s. per ton ex quay or station. Powdered or pea 
quality, 7s. Gd. per ton extra. Light Soda Ash f7 ex quay. 
III~II.  4-ton lots with reductions for contracts. 

SODIUM CALORATB. -~~  108. per ton. 
Sonlux CHROMATE.-Ad. per Ib. d i d  U.K. 
 VERMILION.-^^^^ or deep, 4s. 5d. to 4s. 7d. per Ib. 
ZINC CHLOIIIDE.-SCOTLAND. British material, 98%, El8 10s. per 

t,on f.0.b. U.K. ports. 
ZINO SULPHA~.-LONDON : El2 per ton. B c u m ~ m  : El0 10s. 
ZINC SOLPHIDE.-lld. to Is. per Ib. 

Coal Tar Products 

ACID, CARl30LlC.-Cryata~s, 72d. to Sjd. per Ib.; crude, Go's, Is. 1)d. 
to 2s. 24d. per gal. MANCHESTER: Crystals, 73d. per Ib.; 
crude, 2s. to 2s. Id. per gal. SCOTLAND : 60'8, 2s. Gd. to 2s. 7d. 

ACID, C~~su~1~.-90/100%, Is. 8d. to 2s. 3d. per gal . pale %%, 
1s. 6d. to 1s. Id.; accordin to specification." LONDON: 
98/1000/ Is. 4d. dark 9!/970 18. SCOTLAND : Pale. 
99/1002: la. Yd. to)ls. 4d.i dark, 9$99%, la. to Is. Id.; high 
boiling acid, 2s. 6d. to  3s. 

BENZOL.-At works, crude, 8fd. to 9d. er gal.; standard motor, 
1s. 2d. to 1s. 21d.; 90%, 1s. 3d, to fs. 34d.. pure Is. Qd. to 
Is. 7d. L o ~ n o ~  : Motor, Is. 51d. SCOTLAN~ : ~ d t o r ,  18. 6+d. 

CREOSOTR.-B.S.I. Specification standard, 5ad. to 5)d. per gal. 
f.0.r. Home, 31d. d/d. LONDON: 41d. f.0.r. North; 5d. Lon- 
don. MANCHESTER : 43d. to 51d. SCOTLAND : Specification 
oils, 4d.; washed oil, 4id. to  43d.; light, 41d.; heavy, 45d. 
to 41d. 

NAPETEA.-Solvent 90/160% Is Bd. to Is. Cd. per pal.. 95/1ROI. 
IS. 6d.; 99y i i d .  to 1; 1d. LONDON: Solvent is .  246. to 
1s. 34d.; he&, Ild. to Is. 0)d. f.0.r. SCOTLANA: 90/160%, 
18. 3d. to 1s. 34d . 90/190 Ild. to 1s. ad. 

~ n r a r a ~ ~ E ~ ~ . - ~ u r i I i ~ d  cryst%. £10 per ton in bags. L o u  
DON : Fire lighter quality, &3 to  £3 10s.; 74/76 quality, £4 
to f4 10s.: 76/78 quality, £5 10s. to £6. S C O ~ A N D :  40s. to 
50s.; whizzed 70s to 75s. 

P1~cx.-Medium boft, i2s. to 458. ~ e r  ton. LONDON : 45s. .per ton, 
f.0.h. East Coast port. 

Prnln1~~.-90/140 Gs. 6d. to 8s. Gd. per gal.; 90/180, 28. 3d. 
ToLI'oL.-~~"/ ls.'lOd. to Is. Ild. per gal.; pure, 2s. Id. to 2s. 2d. 
X~OL.-~o&ercial .  1s. Ild. to 2s. per gal.; pure, 2s. Id. to28.2d. 

Nitrogen Fertilisers 

SULPIIATE OF AMMONIA.-£7 5s. per ton; for neutral quality basis 
20.GX nitrogen delivered in 6-ton lots to farmer's nearest 
station. - 

CYANAMIDE.-Mar., £7 3s. 9d. per ton: Apr./June, £7 5s.; de- 
livered in (-ton lots to farmer's nearest station. 

NITRATE or  SonA.47  12s. 6d. per ton for delivery to June, 1935, 
in 6-ton lots, carriage paid to farmer's nearest station for 
material basis 15.5% or 16% nitrogen. 

NITRO-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 deliverg 
up to June, 1935, in 6-ton lots carriage paid. 

SITROGEN PROSPRATE FERTlIdSER8.-~10 5%. tO £13 15%. per ton. 

Latest Oil Prices 

LONDON, Mar. ~~.-T.INSEED Orr. was firmer. Spot, £22 10s. (small 
quantities) April £20 2s. 6d.. May-Aug. £20 15s.; Sept.. 
nee. E21 '5s. ndked. SOYA &AN OIL WAS quiet. Oriental 
(bolh. Mnrc l ; -~~r i l  shipinmt,, £21 5s. per ton. m e e  OIL 
was slow. Crudc rxtract~d.  £32; technical refined, £33 IOs., 
nnked, ex wharf. COTTON OIL was steady. Egyptian crude. 
£24 10s.; refined common edible, £28; and deodorised, £30, 
nnked ex mill (small Iota 30s. extra). TURPENTINE was quiet. 
American, spot, 49s. per cwt. 

Hl1LL.-LINseEn OIL.-Spot quoted £20 15s. per ton; March, £20 
5s.; April, £20 7s. 6d.; May-Aug., $20 12s. 6d.; 'Sept.-Dec. 
£21. COTTON OIL.-Egyptian, crude, spot, £24; edible, re- 
fined, spot, £%; technical. spot, £%; deodori~ed, £28, naked. 
PALM KERNEL OIL.-Crude, f.m.q., spot. £18 Ins., naked. 
GROUNDNUT OIL.-Extracted, spot, £30 10s.; deodorised, 
£33 10s. RAPE 016.-Extracted, spot, £31; refined, £32 10s. 
SOYA Olr..-Rxtracted, spot, £24 10s.; deodorised, £27 10s. 
per ton. CASTOR OIL.-Pharmaceutical. 40s. 6d. per cwt.; 
first, 35s. 6d. ; second. 32%. 6d. Coo OIr..-F.0.r. or f.a.s., 
25s. per cwt. in barrels. TuR~E~~r~s,-American,  spot, 51s. 
per cwt. 

Forthooming Events 
LONDON 

Mar. 26.-Institution of the Rubber Industry (London Section),. 
"Latex in the Boot and Shoe Industry." H. Bradley. Instl- 
tntion of Mechanical Engineers, Storey's Gate, London. 

Mar. 27.-Institute of Fuel (London Section). "The Proper- 
ties and Applications of Adsorptive Carbons." Hugh Griffiths. 
G p.m. Burlington House, London. 

Mar. 28.-Institute of Vitreous Enamellers. "Pactors to Increase 
I'rr~duction in Enamelling Plaots." B. B. Kent. 8 p.m. British 
Industries House, Marble Arch London. 

Mar. 28.-Chemical Society. ~nn;al  general meeting. "Recent 
Researches on Certain of the Rarer Elements." Professor 
O. T. Morgan. 3.30 p.m. Anniversary dinner. 7 p.m. 
Grosvenor Hoose, Park Lane, London. 

War. 29.-Society of Dyers and Colonrists. Annual Dinner. 7 
p.m. Dorchester Hotel, London. 

Mar. 29.-Oil and Colonr Chemists' Association. Annual dinner. 
Trocadero Restaurant London. 

Mar. 29.-Royal ~nstitut!on. "The Neutron and Radioactive 
Transformations." Lord Rutherford of Nelson. 9 p.m. 21 . 
Albemarle Street, London, W.1. 

BIRXfNBHAM 
Mar. 25.-Institute of Vitreous Enamellers. "The Corrosion and 

Weathering of Glasses by Water, Acids and Alkalies." Miss 
V. Dimbleby. 7.30 p.m. Chamber of Commerce, New Street, 
Birmingham. 

Mar. 26.-Society of Chemical Indostry (Birmingham and Midland 
Section). Synthesis of new Medicinal Alkaloids." Dr. J. A. 
Aeschlimann (Basle). 7.30 p.m. University Building, 
Edmund Street, Birmingham. 

Mar. 27.-Electrodepos~tors' Technical Society. "Specifications 
for Catl~odic 1)eposits." C. P. J. Carter. "Specifications for 
Anodic Deposits." Dr. 9. Wernick. "The Testing of Electro- 
deposited Coatings." Dr. L. C. Bannister. James Watt 
Memorial Institute, Gt. Charles Street, Birmingham. 

EDWBURQH 
Mar. 26.-Institution of the Rubber Industry (Scottish Section). 

"Special Properties of Latex." F. H. Cotton. 7 p.m. Cbanl- 
ber of Commerce Rooms, Edinburgh. 

QLASBOW 
Par. 29.-Society of Dyers and Coloorists (Scottish Section). 

"Metals and Alloys in Textile Operations." J. G. Grnndy. 
7 p.m. Royal Technical College, Glasgow. 

LEICESTEE 
Mar. 27.-Leicester Literary and I'l~ilosophical Society (Chemistry 

Section). Annual general meeting. 7.30 p.m. Museom, 
Princess Road. Leicester. 

Mar. 27.-Society of Dyers and Colo~irist,~ (Midlands Section). 
"The h v e l  Dyeing Properties of Dyestuffs on Various 
Materials.'' J. C. Grundy. Leicester. 

MANOHESTEE 
Mar. 29.-Mancheater Literary and  philosophic^! Society 

(Chemistry Section). Annual general meeting. The Paint 
Industry and its Development of Modern Finishes." W. A. 
Imwe. 36 George Street, Manclles!er. 

Mar, 29.-Institotion of Chemical Engmeers. Joint meeting with 
the Manrhenter Metallurgical Society. "Materials of Construc- 
tion." J. McKillop. 6.30 p.m. Informal dinner. 8.15 p.m. 
Ingineers' Club, Albert Square, Manchester. 

WORKINBTON 
Mar. 29.-West C~~mberland Society of Chemists and Engineers. 

Annual general meeting and smoker. 7 p.m. Workington. 

Chemioal Trade Inquiries 
The following trade inquiries. are sbstrsoted from the " Board 

of Trade Journal." Names and addresses may be obtained from 
the Department of Overseas Trade (Development and Iotelligence), 
35 Old Qoeen Street, London, S.W.l (quote reference number). 

Finland.-Tbe Commercial. Secretary to H.M. Legation at 
Helsingfors reports that the Finnish State Railways are call. 
ing for tenders, to be presented in Helsingfors bv April 1 ,  1935, 
for the supply of SW tons of creosote oil. (Ref. B.Y. 7998.) 

Iraq.-The Commercial Secretav to R.M. Embassy at Bagdad 
reports that the Bagdad District Water Board is calling for tenders, 
to be presented in Baqdad bp March 30, 1935, for the supply of 20 
tons of soft blue virgin lead in 1 cwt. pigs. (Ref. G.Y. 14926.) 

Uruguay.-H.M. Cons111 at Montevideo reports that the State 
Electricity Supply and Te!ephone Administration is calling for ten- 
ders to be presented in Montevideo by May 13, 1935. for the supply 
of 250,000 kg. of lubricating oil for Diesel engines, 6.000 kg. of 
light oil 14,000 kg. of medium oil, 3.000 kg. of extra heavy oil 
1,000 kg: of special oil, 10,000 kg. of lobricating oil for steam tury 
bines, la,OW kg. of oil for compressors, 60,000 kg. of oil for trans. 
formers and circuit breakere. (Ref. B.Y. 7998.) 
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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 he obtained 
from the Patcnt Office 25 Southarnpton Buildings, London, W.C.2 at 1s. each. The numbers given under " Applications for 

patent;" are for reference in all correspondence up )to the acceptance of the Complete Specification. 

Complete Specifications Open to Public Inspection '~HICWREA DERIVATIVES, n~anufacture.--A, Carpmael. 7870. 
DERIVATIVES OF STEILOLS, ~llanufacture.-A. Carpnlael. 7869. 

ZINC-DUST PAINTS.-Sew Jersev Zinc Co. Sent. 6. 1933. . B L ~ I . L ~ U M ,  electrolvtic nroduction.-Deutsche Gold- und Silber- 
10571;34. 

. , 
Scheideanstalt vorm. koes'sler and G. Jaeger. 7595. 

PHODUCING SULPHUR by means of reduction of sulphur dioxide. ETHERS OF PARAFFIN WAX, manufacture.-E. 1. du Pont da 
A. R. Lindblad. Sept. 6, 1933. 17557134. Nemours and Co. (United Slates, Msrcli 13, '34.) 7862. 

ZINC SIlLl'HIDE, and process of making the same.-American CELLULOSE-ACETATE LACQUERS, ETC, ~nai~~~facture,-G. Frost. 7668. 
Zinc, Lead and Smelting Co. Sept. 6, 1933. 22168134. SYNTHETIC ENAMELS, ETC., mai~nfacturc.-G. Frost. 7669. 

AZO UlESTUFFS, manufacture and production.-I. G. Parhenin- AZO DYESTUFFS, manufacture.-J. R. Geigy, A,-G. (Switzer- 
rlustrie. Sent. 6. 1933. 25307134. land. Anril 7. '34.1 7810. ~ -- ~ , - - -  

~ . W E &  S~FTENERS, and methods of making the same.-Victor 
Chemicl~l Works. Sept. 5, 19:?3. 25365/34. 

WATER-RESISTANT CEMENT, manufacture.-L. Forsen. Sept. 6, 
1933. 25476!54. 

YERCERISI'NG IIQOORS.-4. R Geigy Soc. Anon. Sept. 7, 1933. 
25580134. 

O R ~ N I C  M A ~ R I A L S ,  extraction.-K. Gehhardt (n6e Zurkaloa- 
ski). Sr:pt. 7, 1933. 25i11/34. 

PAINTS.-JIetallges, A.-C;. Sept. 7, 1933. 25801/34. 
PlcmsnT coLouas, manufacture.-E. I. du Pont de Nemours 

and Co. Sept. 8, 1933. 25987134. 
PAINTS.-P. E. Harth. Sept. 11, 1933. 2G105134. 

Specificadons Accepted with Dates of Application 
W~TTING AGENTS and the like, manufacture.-E. I. du Pont de 

Nen~ours and Co. July 8, 1!132. 425,217. 
ANTIRIYROIUAL SUBSTANCE, production.-A. L. Mond (Sach- 

sisches Serumwerk A,-G.). July 29, 1933. 425,104. 
F ~ k s  011 COLLOIDAL CLAY, metl~od and means for production. 

R. J. Varwe. Aug. 23, 1933. 425,036. 
SYNTHETIC TANNIXG AGENTS, properties.-J. Y. Johnson (I. G. 

Farhenh~dustrie). Aug. 28, 1933. 425,047. 
COMPOUNDS FOR PROTECTION AGAINST MOTHS, manufacture.- 

W. \V. Groves (J. R. Geigy, A,-G.). Aug. 29, 1933. 424,967. 
COMPOUNDS FOR PROTECTION AGAINST MOTHS, manufacture.- 

W. W. Groves (J .  R. Geigy, A.-G.). Aug. 30, 1933. 424,972. 
BASIC TRIPHENYLMETHAKE DYESTUFFS soluble in water, manu- 

facture.-I. G. Farbenindustrie. Sept. 3, 1932. 425,041. 
IV~ONOA~O DYESTUFFS insoluble in water, manufacture.-I. G. 

Farbenindustrie. Sept. 2, 1932. 425,042. 
DETEKUENTS.-R. Bushhy. Sept. 4, 1933. 424,977. 
VCLCANISATION OF RUBBER.-I. G. Farbenindustrie. Sept. 9, 

1932. 425,165-8. 
Azo DYESTUFFS, process for the manufacture.-I. G. Farhenin- 

dnstrie. Sept. 9, 1932. 425,167. 
WATEE-~NSOLUBLE AZO DYSBTUIFS and intermediate products 

therefor, manufacture.-I. (2. Farhenindustrie. Sept. 9, 1932. 
415 1 RR --",-"u. 

MONOAZO DYESTUFFS insoluble in water, manufacture.-I. G. 
Farheniudustrie. Sept. 9, 1932. 425,226. 

HYDROXYBEXZENES, manufacture.-E. I. du Pont de Nemours 
and Co. Sept. 10, 1932. 425,230. 

SULPHURIC ACID by the contact process, manufacture.-National 
Prooesses, Ltd., S. Rohson and P. S. Lewis. Sept. 18, 1933. 
425,179. 

PIINTB, LACQUERS: AND VARNISHES, manufacture and production. 
J. Y. Johnson 11. G. Farbenindustriel. Oct. 5. 19.27. 425.181. 

.. -. ---- 
son (I. G. Fsrbenindustrie). Nov. 2, 1633 425,061. 

ACETALDEHYDE FROM ACETYLENE, manufacture and production.- 
J. Y. Johnson (I. G. Farbenindustrie). Doc. 27. 1933. 425.069. 

ANHYDROUS CITRIC ACID, process for making.-Chemisehe Fihrik 
J. A. Benckiser Ges., and E. Aeckerle. May 1, 1934. 425 075. 

CADMIUM PIGMENTS,  production.-^: Siegle and Co., Ges. ' May 
17. I%..?.?. 425.0RO. 

2 - - - - -  --- 
-.WATER-INSO;%E AZO DYBSTUFFS and intermediate products 
therefor, manufacture.-I. G. Farhenindustrie. Sept. 8, 1933. 
425,211. 

A~vlications for Patents - - 
(March 7 to 13 inclnslve). 

CI~LLULOSE FROM LIGNO CELLULOSIC MATERIALS, mannfactnre.- 
British Celanese Ltd. (United States, March 13 '34.) 7286. 

METAL OXIDES: reduction.-Calloy, Ltd., and G( N. Kirsehom. 
7.504 

HYDROXYCARBOXYLIC ACID, etc., manufacture.-A. Carpmael 
(I. G. Farhenindustrie). 7571. 

AMINOAZO COMPOUNDS, manufactore.-A. Carpmael. 7572. 
DYESTUFF 101% COTTON, manufact1lre.-A. Carpmael (I. G. Far- 

henindustriel. 7720. 
WATER-INL~ILUBLE AzO DYESTUFFS, manufacture.-A. Carpmael. 

7721. 

F ~ U O ~ I N A T ~ D  O R ~ A N I C  COMPOl~NDS, nlanufacture -\v. \V. Groves 
(I. G. Farbenindustrie). 7705. 

LEATHER DYESTUFFS, manufacture.-\v. W. Groves (I. G. Far- 
henindustrie). 7706. 

X-RAY PHOTOGRAPHS, production.-I. G. Farhenindustrie. (Ger- 
manv. Mar 2. '34.1 7163. 

V ~ T  DY~STGFFS,' manufnct~re.-I. G. Parhenindustrie. (Ger- 
many, March 7, '34.) 7164. 

CvcLic KETONES, manufacture.-I. G. Farhenindustrie. (Ger- 
many, March 31, '34.) 7811. 

CONDENSATION PRODUCTS OF PHENOLB, ETC., manufacture.-- 
Iiilperial Chemical Industries, LM. 7603. 

GRANULAR MASSES containing bydrocl~loric acid, mannfacture.- 
In~perial Chemical Indostries, Ltd., and J. P. Baxter. 7864. 

S U B S T ~ T E D  BENZYL CAREINAMINES, production.-L. Mellersh- 
Jackson. 7598. 

CARBON BLACK, manufacture.-J. Y. Johnson. 7158 
Azo DYESTUFFS. manufact11re.J. Y. Johnson. 7159. 
VInYL A ~ Y L E N E ,  maaufacture.4. Y. Johnson. 7303. 
AXINES, manufacture.--J. T. Johnson. (May 15, '34.) 7687. 
LIQuID RUBBER LATEX, cn~~~~ounds.-A, T. B. Kell. 7111. 
C O N C E ~ T R ~ E I )  GAS LIQUOR, manufacture.-W. T. Kitching and 

P.  Parrish. 7456. 
CRACKING HYDROCARBONS.-W. Lelgemann. (Dec. 19, '33.) 

7585. 7%6. 
RECOVERY OF SULPHUR-DIOXIDE FROM GASES.-Metallge~. A,-G. 

(Germany, July 20, '34.) 7324. 
OILS, maunfacture.-iYaamlooze Vrnnootschap de Bataafsche 

Petroleum Yaatschappij. (Ilolland, April 25, '34.) 7348. 
WASHING HYDKOCARBONS 81111 naphthalene out of gases.-Naam- 

looza Vennootschap MachinerieBn-en Apparaten Fahrieken Meaf. 
(Germany, June 22, '34.) 7285. 

RECOVERY OF SULPHUR froln sulpllurous gases.-National Smelt- 
ing Co., Ltd., and S. Rohson. 7508. 

CON~NTRATED GAS LIQUOR, manufacture.-P. Parrish. 7456. 
SULPHURIo ACID, vroduction.-P. Parrish. 7559. 
SULPHUR IN BEN~OLS, elin1ination.-Soc. des Etahlissements 

Barbet. (France, March 10, '34.) 7185. 
DYESTUFFS, manufacture.-Soc. of Chemical Industry in Basle. 

(Switzerland, Jan. 24.) 7321. 
METHACRYLOXITRILE, polymerisation.-Triplex Safety Glass Co., 

Ltd., and J. Wilson. 7853, 7855. 
POI~YXERISABLE COMPOUND, n1annfacture.-Triplex Safety Glass 

Co., Ltd., and J. Wilson. 78.54. 

New Chemical Trade Marks 
Compiled from official sources by Gee and Co patent and 

trade mark agents, Staple House, 51 and 52 c&ncery Lane, 
London, W.C.2. 

Opposition to the registration of the following trade marks can 
be lodged up to April 13, 1935. 

Lkurat. 556,110. Class 1. Chemical substances for steeping, 
colour~ng and brightening textile fabrics and leather in the course 
of their manufacture. H. Th. Bohme A.G.. 29 Moritzstrasne, 
Chemnitz, Saxony, Germany. September 27, 1934. 

Xerolan. 554,677. Class 1. Chemical snhstances for the treat. 
ment of timber against sap stain. British Dyestuffs Corporation, 
Ltd., Imperial Chemical House, Millbank, London, S.W.l. 
October 11, 1934. 

Sehrat. 556,110. Class 1. Chemical substances, for steeping. 
colouring and brightening textile fabrics and leather in the courne 
of their manufacture. H. Th. Bohrne. A.G.. 29 Moritzstranse, 
Chemnitz, Saxony, Germany. December 4, 1934. 

Perwoll. 557,176. Class 1. Soda for nse in manufactures. and 
anti-corrosives. Henkel & Cie Gesellschaft Mit Besc ~ a h k t e r  
Haftung, 67 Heyestrssse, Dusseldorf-Holthausen, Germany. 
January 16, 1935. 
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From Week to Week 
YR. THOMAS \!%ARTON Urnadway Morecambe, formerly of 

Hecktuondwike, late of ~ l t r e d  Whartdn and Sons, Ltd., dyers, 
Uewsbury, left 180,326 (net personalty f25,234). 

A VERDICT of "Accidental ileath" ~ 1 1 s  returncd at Ealing, on 
Narch 14 on Charles .Julius Gladitz a research chemist, who had 
clalnled that he could make gold from lava. 

AN ~ s s r l i  OF S H A R ~ S  will be mnde shortly by Messrs. May 
Roberts (Ireland) Ltd. a company recently incorporated with a 
cap~ta l  of f170,dnil to' take w e r  the Dublin branch of Yay 
Roberts and ('o., Ltd., wl~olesale c11en1isf.i and dr~lggilits. 

THE RECOND IlEPORT of the Royal lnstitllte of Science, Uoln- 
bay (1926-1031) \vl~ich I ~ n s  j ~ ~ s t  been isaoed. contains a concise 
sllnlmary of nurl; at the Institnte doriag recent rears. Details of 
the Advisor Ca~nmitlee and the staff are given us n.ell as lisls of 
papers pu~IEsIled, approved tl~eses an,] researcl~es in progress. 

Kow THAT the production of sugar in India has  greatly in- 
creased there is an ~,vrrproduct.ion of 111~~1asses which is causing 
the industry considerable tronble. Many of the factories have had 
difficulty in disposing of their prodl~cti'on of molasses in  any way 
x~~hatever anrl this by-product is regarded as ansaleable. 

A RETILEMEKT OF THE HILT WORKBRS' STIIIKE a t  the works 
of George Hamlett and Sons, Ltd., was annoanced oo bfart:h 19. 
The settlement provides for the reinstalen~ent of rnale and female 
workers wllo were employed hv the firm on Sanoarv 30 last. In- 
rlnding the four men who tlie ~ t r ikers  alleeed w&e victinlised. 
The employers agreed to pay recogrti~ed distzct rates. 

UEAKERS AND FI,AsKx in l~ighly rrsintant glass are described 
in a new price list issued by A. Gallenkamp and Co., Ltd. The 
best technird knowledge and practical skill available in the English 
glass industry are applied in the ~ n n n ~ ~ f a c t u r e  of this chemical 
:lassware, and the glass meets ~atinfarlorily the most exacting 
requirements of the laboratory. 

A IARKEU EXPANSION IN EARNINGS is n l ~ o ~ n  in  the 1934 state- 
ment nf Canadian Ind~~stries.  Ltd., which is associated with Im- 
perial Cl~emirnl Ind~~sl r ies ,  Lld., and with E. I. Du Pont de 
Nemonrs and Co. The net incoure totals $4,663,750, compared with 
$3,480,50(3 for 1933. The company has earned $6.43 per share on 
the combined "A" nnd "B" issues, compared with $4.83 in 1933. 

~ s n c ~ s ~ ~ s - o n - ' ~ ~ ~ ~  old  Gatesllrnd Gas Co. has issued its 
1936 Year Rook, rontaining a report of the annual meeting of the 
company and 11111 statements regarding its sound financial position. 
The Year Book also reviews the progress made in the use of gas 
during the rear. In addition to npecial tariffs for gas supplied for 
indnstrial I;urposes, the company has introduced a block system 
of charging for gas for domestic use, and is considering modifica. 
tions of the tariff in order to make i t  still more attractive. 

Corain~llaTroa IS BEINU GIVEN by a group of local indus- 
trialists to n plan for the es ta l~l i~hment  of a casein industry in 
Tipperary. The Irish Free State Minister for Agricultnre, however, 
has informed the promoters that unless a nnbsidiary company is 
forn~ed for the purpose of utilising the casein the industry would 
he of little value. As far as can be asrertained the group is going 
ahead with its plans as the surplus milk disposal problem is par- 
ticularly serious in Tipperary County. 

A J O I ~  vrMeeTrNo OF THE YORKSHIRE SECTION of the Society of 
Chemical Indnatry, the Chemical Engineering Group, with Refrac- 
tories Association and the Refractories Section of the Ceramic 
Society will be held in Sheffield on Friday. April 5. Papers to he 
read include: "Some fundamental principles of Drying" (1 :  ,A. 
Fisher. D.Sc., F.Inst.P., director. Research Association of B n t ~ s h  
*Flour Millers) ; "The promotion of the drying of clay by the coagn. 
lating effect of acid" (R. II. Macey, M.Sc., A.R.C.S.. D.I.C.. 
l'.Inst.P.. British Refractories Research Association); "Modern 
Drying Machinery" (T. J. Horgnn. B.Eng., A.R.C.S.I., 
A.M.I.Chem.R., Edgar Allen and ('0.. Ltd.). 

THE R ~ l r l n H  STANDARDS INSTITIJTION has issued a revision of 
the British Standard Specification for portable chemical fire ex. 
tingnishers, No. 138, the original edition of which appeared in 1928. 
An interesting feature of the new specification is the provision of 
performance requirements and the words "materials and construc- 
tional strength" which iidicated the scope of the first issue have 
accordingly been deleted in the title of the revision. Other features 
of the revision inclnde provision for an expansion device to pre- 
vent a rising of the rolntion in the discharge tribe by expansion of 
air, dne to rises in temperature of the surronnding atmosphere, the 
slipnlation that the required level of the solution in the container 
shall he clearly indicated on the exterior of the extingnisher, and 
a specification of the dynamic charge. The committee responsible 
for the preparation of this specification is npw proceeding with 
the preparation of two new specifications for pnrtahle fire ex- 
tingnishers of the foam and rarbon tetrachloride type and thene 
where completed will form a valuable addition to the present 
specification. Copies of this revised npecification (No. 138-3935) 
may be ohtained from the Publications Department. British 
Standards Institntion, 98 Victoria Street, London, S.W.1, price 
2s. 2d., post free. 

KR. A. B. SIMPSON has been appointed a director of Barrow, 
Hepburn and Gale. 

THE OFEICRB of Interhational Bitumen Emulsions are now at 
Abbey House, Victoria Street, S.W.1. Telephone: Victoria 6982. 

311<. SAMEEL IIIALCoL%f, for many years chemical engineer a t  
the .Tarrow Chemicsl Co.'s works, died on March 18, a t  his home 
in Newcastle, aged 92. 

THE I~EGENT HOUSE, CAMBRIDGE, 118s gratefully accepted t l ~ a  
offer of the Committee of the Privy Council for Scientific and In- 
dustnal Research to provide about $2;300 for the building and 
equlpmerlt of an extension of the low.temperature research station. 

THE JANUARY ISSUE of t11c Bulletin of the I~nperial Institutr 
contains an  article on the  essentinl oil industry of Seychelles, 
reports 011 recent investigations a t  the Imperial Institute, ac  
e~runts of recent researches on Empire products, and notices c~f 
recent literature. 

FIca BROKE u1:T on March 13, a t  the Lower Gornal works 
of Gihbons Yros. Ltd., Dudley, gas engineers. The roof fell in, 
and Bilston and  tourbr bridge fire brigades worked for four l~ours 
before the Are wns sobd~~ed.  Considerable damage was done to 
the laboratory. 

A DIRETINU TooK PLACI: 011 Marc11 11, between representatives 
of the workers and the n~nnanement of the North-British Rnhher 
Co., in connection with the dzpute a t  the ronlpany's Castle Mills, 
hJd~nburgl~. A b o ~ ~ t  900 men and n.omen are at present out of work 
as the result of a decision not to accept the time and bonus system 
which the management were introdncing t o  certain departments. 

A MAN WAS SEVERELY BUllREn on tlle bend and arms on March 
13, a t  Sl~allcross Ijros. and Co., Ltd., cl~e~nical mlnufactnrers, of 
Mancheater. H e  was workin* in the drying chamber on celh~loid 
films which tool< fire. - H e  wag taken to Ancoats Hospital for treat- 
ment. The Mancbester I'ire Brigade had little difficulty in master- 
ing the flames, but the drying chamber was I,ornt out. 

A W L I I K ~  in the Irish che~i~ical fertiliser industry was averted 
last week, following a conference ar~anged by the Department for 
Industry and Comn~erce. A claim l ~ a d  been put forward by the em- 
ployees' union for wages increases of 10s. per week and improved 
conditions. After the conference it  was announced that the dis- 
pute had been settled on a basis of 2s. per week increases to the 
men concerned. 

AT THE SECOND AXNUAL nonKs SOCIAL of the I.C.I. (General 
Chemicals, Ltd.),  Pilkington-Sullivan Works, Widnes, on March 
15, Dr. A. Fleck, the managing director of the General Chemical 
<+roop, presented 38 of 34 long-service awards by the directors t o  
commemorate fifty. forty, thirtyfive, and twenty-five years' ser- 
vice respectivelr. Dr. Fleck said that he  had seen from the pro- 
gramme that illere had been over 6W long-service awards pre- 
sented tn workers from that worlcs. 

IT WAS AKNOIINCED at. D meeting of the Levbum (North 
Yorka) Council, on March 15, that the Express Dairy Co., Ltd., 
of London, had decided to erect r large factory on a site near 
I~eybnrn railway station for manufsctnring dried milk and butter. 
An early start '~vill he made with the erection of the factory and 
when work is started a considerable number of local workmen are 
to be engaged. The company is also to erect a large ecg-collecting 
station. I t  is stated that the company will reqnire '15,000 gallons 
of water a day. 

Enarp. ALLEN r a n  CO., of Imperial Steel Works, Sheffield, 
propose to reconstruct. No depreciation has been pmided on fixed 
assets since March, 1931, and, ns certain buildings and plant have 
become redundant existing hook values of these assets are not 
now justified. ~ k e f l ~ ,  i t  is proposed to write down issued &I 
ordinary shares to 13s. 4d.; to pay preference dividend in future 
less tax instead of tax hee, and to cancel preference dividend 
arrears. Ordinam shareholders will be asked to contribute rateably 
out of their holdings 45,000 13s. 4d. ordinary shares, which, to- 
gether with a2 500 l~nissned nrdinav shares of 13s. 4d. (to be paid 
up in frill by :apitalisation of f16.000 of reserve), will be distri- 
buted pro rsta amongst preferenre shareholders. 

SIR F ~ A X C I S  JOSEPH was nominated on March 13 a s  the  new 
president of the Federation of British Industries. to nacceed Lord 
Herbert Scott. The derision was made a t  a London meeting of the 
(+rand Council of the Federation, and the nomination will he con- 
firmed in April. Born in 1870, Sir Francis left school at the aRe 
of 12 and commenced work as a railway messenger. I n  his varied 
career he has heen a traveller, printer, aavertising aeent, stnrk- 
broker and colliery proprietor. He is rhairman and manaeing 
director of Settle, Speakman and Co.. Ltd.. colliery proprietol's, 
coal factors and shippers, of Stoke-on-Trent. Liverpool and Qneen- 
boroaah and chairman of the Mossfield Collierp. H e  wan chair- 
man $ ihe British Committee on Trade Barriers (1927-1932). menl- 

. her of the Overneas Trade Development Collncil (ninre 1930) and 
of the British Government Economic Mission to South Afrira in 
193). He was also Assistant Secretaw to the Ministrp of National 
Service (1917-1918) and Deputy Director.General of National 
T m h a ~ r  S11ppl7 in 1918. 
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Company News 
Tarmac, Ltd.-The payment is announced of 5 per cent. on the cooper, McDougall and lZobedson.-Payment of 5 per cent., less 

ordinary shares. tax, is announced on tlte ordinary shares, making 73 per cent. for 
British Aluminium Co.-A net profit of 6170 192 is reported for the Year ended 30, 1'334. 

t h e  year 1934, compared with E110,850 far 1633. The ordinary Herbert Green and Co.-l'ayment of fractional interest of 8 2  
divldend is ra~sed from 5 per cent. to 71 per cent., and the amount 8s. lid. per cent., Jess tax, will be made on April 1 on the 6 per 
carried forward from $52,778 to 655,374. cent. first mortgage debenillre stock. 

Salt Union, Ltd.-A profit uf f218,983 is reported for 1934. A Waxed Papers.-The trading profit for 3934 \van ~ 3 , 9 7 7 .  After 
dividend of 2s. 4d. is announced on the preference shares and 9 deducting .£5,:130 loss on sale of 1:lasgow lielory,plaring f1.000 
per cent. on the ordinary shares. The carry forward is 810,981 to reserve and paging 3% per rent. preference div~deod for 1020, 
crrmpared with $7,004 in the previous year. the balance of $5,687 is carried forward. 

Dominion Tar and Chemical Co.-The report for 1934 shows net ThOs. Firth and John Brown, Ltd.-In their report for the ]last 
operating profit $553,630, against $478,517 for 1933, less interest, year the directors state ll~ere was an expansion rlf :m.R per rent. 
premiun~, depreciation, taxes and fees, $617,652 ($710,092), leaving In the output in 1!1:71 as compared wit11 1933. The net profit fur 
net loss $64,022 (5292,475). the year is f345,WJO'and after meeting four years' dividend on 

United Turkey Red.-For the year 1934 the report shows a loss the preference shares, it is proposed to pay a tax free dividend of 
of 210 830 against $8 400 plus ~ 6 , 4 0 5  brougl,t in making debit 5 per cent. on tlle f~nlinary shares, to transfer S54,CCil to refierve, , 
ilalanck fi7,%5; transierrkd from reserve 825,000,' leaving credit and forward 242,031. 
47,765 to be carried forward. T l ~ e  dtrectors recommend that in- XinOlais Separation.-The profit for 1934 was £34,880 as com- 
terim and final dividends on 4 per rent. first cllmulative preference pared with $33,385 in 1933, to which is added 232,149 brongl~t in. 
he met by taking f23,205 from first preference reserve. No divi. ~~iaking $67,0'2!1. l'rovixion for taxation tahex .£1,000 and directors' 
dend on $5 per cent. second cumulative preference or on the ordinary additional remuneration 1.1.244. A final dividend of 10 per cent. 
shares is recommended. is recommended, making 15 per rent., less tax for the vesr leaving 
xorgan crucible c o , - ~  trading profit after alrowing for depre. to be carried forward, f31.785. In(,ome frtrrn royalties kas'f45.233. 

aiation, of $336,1306 is reported for 1034. ' To this is added f25.185 Interest, dividends, amounted '17*704. 
interest on investments, et,c., and 1'551 from last accoont; less Cerebos, Ltd.-Profits for the year to November 30. 1934, have 
directors' fees 1.2 7 5 0  interest on employees' loan obligations risen by 888 212 to f311.9fl4, after allowing for depreviation. After 
f2J33; intereit od 5 per cent. obligations, 64,442: tax, 685,8021 providing for fixation, etc., the net profit is faRR.514. rompared 
final dividend 10fd. per 6 1  stock, $73,169, making total ordinary !~it11 f226,975 for 1!)33. A dividend of 40 per rent., less tax, is to 
share distribntion of 6114,981; preference dividends, 670,409; be paid on the 750,000 ordinary shares, involving i"232.500 net. 
capitalisation of £80,025 5 per cent. obligation% to he retained for Last year the dividend was 30 per cent., tax free, so that tllis gear's 
employment in business, P720 being carried forward. distrihntinn is equal to .?I per rent. on u lax-free basis. 

Telephone: Royal 1166. Works : Silvertoan, E.16 
Telegrams: " Hydrwhlorie Fen, London:' / APPOINTMENTS VAWLNT 

OLEUM (all strengths) 

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

SPENCER CHAPMAN & MESSEL Ltd- 
With whiehi amPlgamatd WILLIAM LMARCE Bt SONS, Ltd. 

WALSINGHAM HOUSE, SEETHING LANE, E.C.3. 

GLYCERINE 

APPOINTMENTS WANTED 
Kepiled s y l k . d d d  P%o:"'d; omml~l,m,"rmti~Y~?m~! .?P:d5h:t2 cue  our 

address is Inoluded lo wst o/ adrertlsament, and ahpeoca Is charred. - 
H IGH academic qualifications a r e  not enough; in  industry 

the  commercial side must be  appreciated. I have  also 
had ten years' works experience, mainly  i n  connection with 
rubber a n d  its compounding ingredients, a n d  although hold- 
ing  a responsible post a m  seeking something bigger. May 
I give you fu l l  particulars ? W r i t e  Rox No. 1666, THE 
CHEMICAT, AGE, 154 Flee t  Street, London, E.C.4. 

I (I. par word. mlolmum 18 worda S or mare loaertlow lld per word per 
InBertloo. sadpence extra is chaked aben replier ar; addredsed to box 

Numbera.) 

inquiries ? 

GLYCERINE, LTD. 

We supply all grades for pharmaceutical and 
Industrial purposes. May we have your 

T h e  BOARD OF E D U C A T I O N  invite A P P L I C A T I O N S  
for  a n  A P P O I N T M E N T  as A S S I S T A N T  K E E P E R  (Second 
Class) o n  t h e  H I G H E R  T E C H N I C A L  S T A F F  of the  
LIBRARY i n  the  S C I E N C E  M U S E U M .  

- 
BOARD OF EDUCATION. 

SCIENCE MUSEUM. 

House' Blackfriar'' London' E'C'4 
Phm buhJ 7474% rels-: c ~ ~ ~ ~ d s l , ~ ~  

CUT-1-1 

Applicants must have  attained the  a g e  of 22, and a s  a ru le  
must not have  exceeded the a g e  of 30, on 1st April, 1935, 
but in  except~onal  cases applications from persons above t h e  
age  of 30 on tha t  date IVIII be considered. Candidates who 
have served in H.M. Forces or a s  established Civil Servants 

BRITISH ASSOCIATION OF 
CHEMISTS 

may he allowed a deduction from actual age. H.ezg;;y ;;y;+a;;n;;y; gv;:y;;:,. 
post-graduate experience in Chemistry, and t o  have a know- 
l e d ~ e  of a t  least one  modern lancruane. 

Unemployment Insurance. om ~ro,ooo p l d  ~tlt. 

L d  Aid. Income Tax Advice. Appointmenb Bureau 

T'he present commencing salarffor-a man Assistant Keeper 
(Second Class) i s  L333, or if  under zg years of a g e  L274, 
and for  a woman L30q, or if undrr  25 years of a g e  L261. 

Assistant Keepers (Second Class) a r e  eligihle for  ~ r o m o t i o n  
t o  posts with a maximum salary of L I , O ~ I  i n  t h e  case of 

WrUI /a p a & ~ I ~ s  to :- 

C. B. WOODLEY, "EMPIRE HOUSE;" 
C.R.A., F.1.S.A. 

General Secretary B.ILC. , 

' P h w  I Lgml 6611 

men, and with a maximum salary of L898 in  t h e  case of 
women. 

Fur ther  particulars a n d  application forms which must he 
returned completed not later than Saturday, 13th April, 1935. 
may he ohtained from t h e  Director, Science Museum, South 
Kensington, London, S.W.7. Envelopes should be marked 
'< Assistant Keeper." 
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