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Notes and Comments 
Training for Industrial Life opportur~ity of learning, if you wish to, from masters 

of their subjects; we give you access to well-equipped 
THE 13ritish Association, as befits an organisation libraries and laboratories ; and opportunities of learning 

nulllbering among Its membership practically all Our from each other. We help you to help yourself. If 
senior etiucation~sts, spent no little time discussing vou do not or cannot lnake use of 
education In all its forms, and in particular technical ;ou s!lall go and lnake room for otl,ers. , . . sucl, 
education. Mr. Rintoul, whose pos~tion in the chemical an at,l,osphere, learning, individuality and 
industry gives him special authority on the subject, flourish. Judged by this standard I have little hesita.- 
discused the training of industrial chemists. I t  is tion in saying universities too full." 
with temerity that we venture to criticise Mr. Rintoul's M ~ .  ~ i ~ ~ ~ ~ y ~  ideas may be all very well in a huge 
dicta, and our object in doing so is not to Suggest that industrial organ~sation where the soul of the cld close 
they are wrong-far be that fro111 us-but to suggest relationship between master and man is lacking. Those 
that they may have lilnited application. Many of his were brought up ill the older ;tnd snialler concerns 
ideas will be discouraging to the ambitious who suffer know well that there is way of training which 
from lack of means. Briefly, Mr. Rlntoul suggests that is equally productive of results. By all means let the 
all industrial chemists should spend five years a t  a budding chemist take his degee. ~f he loves chemistry 
university. The first three Years should he spent at for its own sake, let him even take an honours degree, 
a holne university and the next two Years ahroati. though for our part we should prefer a pass degree, 
That  is making the profession of chemistry a " closed with Its lllultiplicity of subjects as being a wider basis 
shop " in all consc~ence-a " shop " closed to all those on wllicll to build, ~h~~ let chemist enter an 
who h a w  not the foresight to select wealthy parents. industrial laboratory under a sympathetic head. If the 
lVas Faraday wealthy? Or many anotherwhohasmade head be not sympathetic he should not occupy that 
his mark in science? After his expensive five years' position for he can never control a team of educated 
training, the embryonic chemist " s h o ~ l ~  now be in a nlen without the blessed gift of sympathy and helpful- 
position to apply for an industrial position," but his ness. ,l-he young cheluist will be put to work with 
training is hy no means complete in Mr. Rintoul's and junior to an older man of wide whilst 
view. being encouraged to probe into the work and outlook 

He has " still to learn all about the organisation of  other departments in the concern so far as  oppor- 
and working of the industry ill which he finrls himself, tunity permits, In that way lie is trained not only in 
ljrfore he can discover the means by which he can ~ P P ~ Y  thr art of indu&rial research, which is quite different 
the knowledge he has acquired to the best service of i ,  many industries from university research, but he also 
this industry." Not only, therefore, is the " trained " irnbl],es something of the spirit of the organisation. 
chernist of little value to his industry, but he is not T,, men after long years in stn,u pzLpilkcris 
rvrn ahle to drcide-nor can anyone else decide-in kbecome stereotyped and unfit to start again a t  the 
what direction he is likely to he of valuc. There car1 he ~ottorTl ,  ~ 1 1  know examples of the man has spent 
no dirrrrence of opinion that nrj one, whether ~ k m l s t  too long at sc~,ool-usually a product of a Colltinental , 
or office boy, upon first entering industry is of little co,ntr),, 
value until he has gained experirnce. I3ut to suggest 
that the process of training should be so long-drawn- Specialisation a t  the University 
out savours of education aonc mad. 

Dr. Tizard's View 
THEKE is much rnore to be said for t!le virw of Dr. 

Tizard that the 'line should be drawn in the further 
arlmission of students to universities, and that univer- 
sity education should be restricted to those " who 
occasion no misgiving." Mr. Rintoul appears t o  
tlemanri an employee chemist spoon-fed, trained in 
every minute detail, even trained to mix with his 
fellows. Dr. Tizard says: " TI); attitude of the 
oniversities sllould be this:. We give you here the 

MR. KINTOUL speaks of the dangers of specialisation 
in too narrow a field, hut nevertheless believes that 
specialisation should start a t  the university. Here 
again it is a question of the type of firm and the 
industry the student proposes to enter. Some indus- 
tries and some branches of chemical industry demand 
specialisation; such, for example, is that of dyeing, or 
metallurgy. But for the most part, and unless the 
chemist is anxious to enter a large concern, specialisn- 
tion should be avoided until after an industrial career 
has commenced. Our experience of the average 
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laboratory is that it is the place where they send to be 
done " all those jobs that they can find no one else 
with sufficient intelligence to undertake "-as one 
chemist expressed it to us. 

Specialisation might be fatal in such an instance. 
But why must we have all this talk of university train- 
ing? Is  it necessary to train and re-train scientific 
men? The answer is, yes, if the scientific workers in 
industry are to be those who do the job just as a means 
of earning their living. Are those the men we want? 
Dr. Tizard says emphatically: " No." There are many 
who hold the view that the true research worker, and 
the true chemist is born. Whether he will be improved 
by training is another matter, but certain it is that 
if he is fitted for the scientific life he will train himself 
and nothing will stop him. 

The Need for Imagination 
THE mentality of the true chemist, the inquirer into 

and controller of the processesof nature, is not fashioned 
in a training college; it is not' by reason of training 
that a man " attains the highest degree of originality 
of which he is capable." Originality is imagination, 
and training will never put imagination where it is not. 
Training may guide imagination and it is for that 
reason that we should prefer to see a liberal education 
broadening the mind as much as possible, rather than 
specialised education desirrned during a five-year course 
to turn out students t o a  pattern-that shall satisfy 
those who are put over them in industry. Industry 
should train its own men more. 

Most of the characteristics upon which Mr. Rintoul 
quite rightly puts so much stress may be much better 
and more expeditiously developed on the works than in 
the university cloisters. Industry should take more 
personal interest in young men entering its gates; their 
sojourn in the university should be as brief as possible 
provided they attain a proper degree of knowledge- 
not to be mistaken for a degree !-and at as impression- 
able an age as ~ossible they should pass into the works, 
where they will learn as their fathers did in the hard 
school of experience. No doubt Mr. Rintoul is right in 
all he has put forward when it is applied to certain 
specialised industries; and no doubt it is in keeping 
with modern industrial tendencies. B,ut are we quite 
certain that " modern industrial tendencies " are likely 
to give us a generation of chemists comparable with the 
older one that has built up industries, a combination 
of science, originality and business acumen? 

Attendance at Meetings of Societies 
A SPEAKER at a meeting of the Society of Chemical 

Industry in the north of England some time ago raised 
a matter that has been troubling us for quite a time. 
" What struck him," he said " in comparing the 
meetings of chemical societies to-day with those of old 
times was the absence of young people nowadays." 
The need for training the youth of any industry is 
self-evident: Much of the trailling can be gained by 
practical experience in the works and by no other way; 
that is the way in which a youiig man is converted into 
a good process worker, a good foreman, or a good 
routine chemist. But it is not alone the path that 
leads to the higher positions in industry. It was told 
of one of the leaders of industry of the past generation 
that even in his very junior days he made it a practice 

of travelling first-cla'ss by rail in order to meet and 
talk with fellow travellers of the highest stanip 
intellectually and financially. Pr'o doubt he was a bit 
of a nuisance, but he learnt many valuable lessons and 
obtained a new and wider outlook that served him in 
good stead when promotion came. 

Our juniors of 1934, however, do not eeem to grasp 
the necessity for intercourse wit11 their fellows. They 
do not attend meetings at which they would hear new 
view-points, at which they would hear the opinions of 
their seniors expressed and criticised. They rarely 
speak themselves-and thus they allow themselves to 
bc forced into an inferiority complex. Admittedly it 
takes courage for a junior to stand upon his feet and 
air his views or experience before the general managers 
of his own and other companies, and before men who 
were operating chemical plant before he was born. 
But those who have done so and who have realised 
that a few sentences expressing briefly and cogently 
one or two aspects of the subject under discussion will 
find, anit always have found, tliat the seniors are both 
appreciative and helpful. That is one of the best 
methods by which a young man can disclose the ability 
that is within him; and in these days of competition 
it is something for which the.young man with ambition 
should be grateful. 

Lack of Enthusiasm 
APART from the personal aspect of the question, the 

non-attendance of youth at technical meetings has an 
important bearing on the future of the industry. It 
was mentioned to us a few days ago, by a works 
manager, that the amalgamations that in every branch 
of industry are so prominent a feature of our genera- 
tion are removing from the industry many managers, 
general managers and other who have been accustomed 
to controlling organisations of moderate size at  salaries 
ranging between E~,ooo  and f;1,5oo a year. These nien 
-or perhaps rather, these positions--are being replaced 
by others in which every decision of even passing 
importance must be made by, or submitted to head 
office. The result is bound to be a dearth of men able 
to think for themselves, self-reliant, and accustomed to 
look ahead and to plan for the future. The problem 
of the replacement of this training ground for the future 
leaders of the industry is not yet solved. It will be 
more serious than ever if youth is to become content 
with the day's work and takes no heed of the problems 
of to-morrow or the manner of tacklinp them. a ereat 
deal concerning which can be learnt f;om thk oipor- 
tunities for discussion which occur before, during and 
after meetings. 

That the remarks we have quoted above were not 
made without cause is shown by the experience of 
another society, closely connected with the chemical 
industry. Some years ago, in order to encourage the 
juniors the Council offered prizes for the three best 
papers presented by juniors, the winning papers being 
read at a special meeting called " Associates' night." 
In the early days of this arrangement, perhaps 10 

years ago, a sub-committee was appointed to select 
the winning papers from among the many submitted. 
Of late years there has been no need for selection ; and 
this year, in spite of frantic, almost tearful, appeals to 
the juniors from the secretary, not one single paper has 
been submitted. 
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At the Sign of the Cheshire Cat 
SE result of this year's meeting of the British Associa- 
tion should be a rush for the edition of the IVonderlarrd 

'epic, with Tenniel's inspired illuitratirns-among them, 
the Clzcshirc Cat in various phases-from which, aided by 
"refreshers" from Huck Finn and Tom Sawyer, the Presi- 
dent has only too obviously taken his cues, in composing 
hi: address. The meeting should go down in history, as the 
Pig aad  Pepper Year, if not as the Year of Grins. 

The first title 011 the cover of the official issue of the col- 
lected addresses is : 

The New World-Picture of Sir James 1. Jeans. 
What a world-picture of a man is we are not told; Sir 
James has certainly given himself to the world, with much 
profit. He would class himself as a theoretical-physicist, 
even invite comparison with the late Lord Rayleigh. The 
best authorities define theory as a body of established 
doctrine; skilled writer though he be, Sir James does not 
suficiently consider the meaning of words; scarcely anyone 
does who uses the word theory; probably no other is more 
misused in our language. He were better described as a 
super-speculative metaphysician. He welters in words, 
probably because the call of the blood is upon him. We are 
told by the "Glasgow Herald." that his father, during many 
years, was a reporter in the Press Gallery of the House of 
Commons. One of his uncles, Sir Alexander Jeans, was the 
manager of the " Liverpool Post.'' Another, Mr. V'illiam 
Jeans, was many years correspondent of the "Dundee Adver- 
tiser" and his son was chief editor of Reutcrs. Murder lvill 
out, it seems. 

An Address that Stirred the Public 

Lord Rnyleigh stands at the very oppoqite end of the scale, 
as an ever-cautious interpreter of fact. Sir lames' out- 
pourings are claimed by the clerics as indications of a new 
approach of science to religion; they are certainly welcome 
to him as a follower of their methods. He would more fit- 
tingly have been with the mystic5 at  Birmingham than 
at  Aberdeen. \Ve may glad!y grant the Church the comfort 
of such witness as  he may bear. Meanwhile, we can be 
satisfied with the signs of awakening intelligence in the 
modern clergy. Even young Oxford will see some day and 
no longer be satisfied with empty formula-either in Church 
or  Chemistry; sufficient of scientific method will have pene- 
trated up to the higher reaches of the Thames to make the 
coming ,prophets have some regard for honest probability and 
t ~ o t h .  rhev will ask not only for less frequent recitation 
~f outworn Church creeds hut also claim relief from super- 
nicene physical doctrine and chains of superstition. 

Never probahly has a British Association address less 
stirred the puhlic. People are beginning to resent the con- 
btant dragging to the fore of super-astronomical transcenden- 
talism and the sensational adrertisrment of every new dis- 
covery in remote regions of scientific inquiry-especially by 
the ph~s ica l  school. The public are beginning to ask f o ~  
something thnt they can understand-that rvill help them in 
their lives. It is useless to tell us that both materials and 
matter nrrd to he redefined in the light of our new knowledge. 
It matters not a jot how !.ou define bread and hutter matter; 
all kno~r. that we must have it to live and that the difficulty 
is to get it. Sir James has not a word to say to this end. 
The Church maintains its superstitions and preaches a future 
of which it can know nothing, simply hecause it knows 
nothing of the present world, apart from its moral sbort- 
romine?: it is the lrast informed and most narrow-minded 
scrtion of the community, entirelv mathematical in its out- 
look, posinq propositions as e<t;~hlished which can no lonrrer 
be tacen for '  granted : having no 1 hought for 
We all need to learn to do our duty mhere we are and to 
walk in unison, withoot thought of future problematical 
reward or  punishment. No Arrhhisbop of York will ever 
develop a rational educational policy for the B.B.C. The 
world needs a nrn. Church-one that preaches the doctrine 
that our duty is to srck to ~~nderstnnd the great mansion in 
~rllich we live and act therein with wishm. This can only 
be the hody scientific, honestly seeking trnth, in so far as this 

Sir James Jeans and Co.'s 
Entire and Wavy Grins 

Aberdeen, 1859.1934 

may be found, by positive means such as  we can command. 
Sir James Jeans comes down from his Cambridge mountain 
with tablets bearing no message of comfort for ordinary 
mortals. He merely has added to their confusion. 

I n  his closing remarks, the President began by saying that 
there are niany who attribute most of our present national 
woes to the recent rapid advance in scientific knowledge. In 
his final sentence he refers to those " who maintain that 
science is harmful to the race." This is hut trifling with 
facts. Put science--an ever misunderstood and misleading 
word-into honest English, read knowledge for science, no 
one is so foolish as to maintain anvthing of the sort. Strange 
to sav, a Bishop has been found wise enough to suggest that 
we m-ight well spend ten years in making use of the vast mass 
of kno~vledge we have, to serve our own rather than com- 
mercial interests, instead of devoting ourselves to research in 
new fields. The Bishop sees that our knowledge has been 
used in the service of Mammon mostly. The objection taken 
is to one-sided scientific inquiry-to undue development of 
the machine and neglect of man's " hloomin' soul." I t  i s  
useless to argue that, corresponding to new discoveries, there 
will be new trades and new popular demands, providing 
employment for vust armies of labour. What happens, we 
know, more often than not, is that the new displaces the old 
industry. Shipping is one example. Very many people and 
many large institutions have lost their incomes through the 
destruction of the  railways by, road motors. They have no 
lnonev to invest in the new industry. In the lecture Sir 
 rank Smith gave, he told how we were learning to preserve 
food. The result is farming is being made in~possible here. 
Nay worse, a t  a time when every new discovery tells us that 
flesh food is all important, we are doing more and more to 
diminish its consumption. Commercial interests have no care 
for such discovery; we need to bring these into due subordina- 
tion; this is work for new research. W e  may get cheaper 
food through increase of knowledge--but at what cost to our- 
selves in other ways? This is a question of scientific 
economics thus far  unconsidered. The new industries have 
mostly been luxury industries; we were better without them. 

What the British Association has Done 

The question may well be asked-What has the Association 
done this year to advance Science, beyond bringing together, 
in the granite city, nigh on 3,000 well disposed persons to 
play in 'Ercles vein, nominally at the advancement of know- 
ledge? Most of the sectional addresses are as dull as  ditch- 
water, without any relieving growth of green weed to provide 
oxygenation. They are published, together with the chief 
Sir Oracle's address, in an  official volume, in orange covers, 
with four pages of advertisement-the last devoted to self- 
advertisement-sold at  3s. 6d.; dear at  the price. Five of 
the addresses (sections F. G. K. L. M), dealing with the use 
(not the advance) of scientific knowledge, may be together 
valued to the public at  3s. ; the rest thrown in for the odd 6d. 

The extra-special section in economics, upon which the 
Association puts its stamp this year, is not reported. Why 
not, if regacded as of particular value ? I t  cannot be a case 
of modesty, the light and a bushel. Press reports of the 
meeting have heen very meagre-mostly excerpts from t 
addresses and snippets froin the pnblished programme, nc 
original. The reporter of to-day cannot deal with scientific 
matter-however ready he may be to take exception to the 
English in which we displav our knon-kdge, he is so per- 
fectl!, cultured himself that his mind is like the chart in the 
Snark, a perfect and absolute blank, to the matter of natural 
science. The Association might do real service if it devoted 
a year to essays from earh section in the interests of the 
Press. Nothing so marks the slight advance in  public 
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esteem of the Association or shows hoiv little influence.it has 
had up011 society, as the attitude of the Press generally 
toii.ards natural science. Is education allrays to he pro- 
claimed great and yet never to prevail ? The Association is 
only seen, not really heard by the public and therefore has 
no effective general influence. Lither it should be given 
decent burial or some scientific eflort made to reconstitute it, 
so that it may serve public ends. 

At present, it has no centre of attraction. Having joined 
in 1873 artd put up with it until the centenary year 1931, the 
writer has some knoivledge of its character. I.il<e everything 
English, it has both prospered and suflered from the individu- 
ality of its actions. In years gone hy, men such as  Mr. 
George Griffiths and Professor Bouncy, general secretaries, 
exercised a strong personal influence; they made themselves 
universally known and liked and were most helpful in keep- 
ing people together. It is long since the office has had even 
a Grin for the memhers. The Council doesn't count; it never 
d i d ;  it has always been managed by a clique and a good 
tlique, too, alivays with the best of motives, of course. It 
has only folloired the example set in higher quarters. 

The organisation, if it c:m be so c;iIIed, is one for the 
Dissociation of the Natural Sciences. What man i ~ o u l d  have 
joined together, each 'section does its l~est  to keep asunder. 
This absurdity is recognised hy occasional attempts to hold 
joint meetings. I believe 1 started these ~ r h e n ,  in 1885, a t  
the former meeting in Aberdeen, I induced my friend (Sir) 
Oliver T,odge to introduce the subject of Electroll-sis a t  a 
joint meeting of sections A and D. I worked hard, in after 
years, to develop the practice, without much success. Most 
of us are too ignorant to debate a subject usefully, so f a r  is 
specialisatinn carried. Yet the need of criticism and close de- 
bate upon theoretical problems 112s never so great as  it nom is. 

Coniplaiot was rife last year that the proceedings were up 
in the clouds. M-e were told that tlie authoritie. irere to 
take in hand the problem ol coming doirn to the g ~ o u n d ;  
appal-ently they have not yet found the necrssary pal-achutrs. 

'1.0 judge from a pnrapaph  in thc address ill section C 
(Geology), the Couiicil ha\ suggested that the srctiorl-. "might 
explore the possilhility of i l l~~s t ra t ing  how far their p;lrticular 
science had added to the sum total of Iiun~an adiancement." 
'I'he (:ounril is but a set of ivel l -~ne: i~~ing pedagogues. 
This is not in the least irhat is ~ ran ted .  It is u,eless to tell 
the poblic of such things. 'l'hr :ldv:lnce i.: t11~1c lhefore its 
eyes, in every direction. \\That it !rant. to 1;11o\r i; I io~r  it 
can get its bite-how it can learn to liavc some fecling for 
what is going on and in some iv:~y be taught to make uce of 
the method of discovery and use it in daily life. 

Meanwhile, not oniy luxur ic~  11nt h~eai l  and 1)uttrr 31-e fail- 
ing us-ivhat does the BI-itiih .\ssoci:itioii do to promote the 
healthy search for these? Very littlr. 111 L, it tells how 
education is not serving the purpose and iiisiqts t11;lt the 
service must be reorgan~sed-but how? 

\Ve all need to 1% told-what is good bread, irllnt iu good 
butter, ushat else is good food to eat with thc>e: to he f ~ e e d  
from the maiv of callous ind~islr ia l i in~,  pressing t h ~ .  01- that 
upon us by force of capital or bolil :~(li,ertisemrnt. " Sure, we 
are all yearning to acquire k ~ ~ o ? r , - ~ ~ c s s , "  say the public. I.et 
us have no academic Lord 1)ict:ltor-;ve want healthy 
reading about hrend and hutttsr a ~ i d  oul-selvei. So giins \rill 
iullice us. The great brotherhood of scientific endeai~our has 
an insistent call upon its services irhich it must recoguise 
11-ithout further delay. The people 1101v perirh not fro111 1r:111t 
of knoivledge I~u t  from their inability to use the vaqt fun(1 
they have. 

Letters to 
I 

The Expert Witness 
SIR,-.\s one irho has a large experience as an expert 

11-itness, as a technical assessor, and as an :rrl~~trator, both 
in this country and abroad, my c o n c l ~ ~ i o n s  may interest the 
readers of the note olJ'The Expert Witness" ivhich appeared 
in THE CHKXICAL AGE of September 15. The difficulties you 
inention rhiefly arise from tile " rush " by both parties to 
secure all the leading experts in any suhject. I n  most 
subjects, the number of experts who are valuable witnesses 
does not exceed half-a-dozen, and often there are only one or 
two, so that, naturally, if more are called for there is a 
shortage. I n  writing this I do not regard anyone having a 
wide general I<nowledge or organic or  inorganic chemistry as  
an  expert in the particular or sperial part of the suhject with 
which a judge is called upon to deal. Hence, in general, 
professors, lecturers, and public analysts are not "experts" 
of the Icind required. 

An expert ivitness is needed to do more than place techni- 
cal data Before the court; he is expected to he ahle to explain 
the interpretation ivhich ought to 1x placed upon such data 
in order that the judge or arhitrator mav correctly understand 
it. The chief facts can usually be estab!ished without much 
dificulty; it is their effect on the matter a t  issue which is 
usually so difficult to ascertain. Under such circumstances, 
to have or:lv one expert as " interpreter " is to place him 
partk~lly in the position of an arbitrator without the latter's 
advantages, and if he is an assessor to the court there are, in 
effect, two judges-one of inferior status to the other-with 
no guarantee that in the judgment the assessor's inetrpretation 

j of the facts will be rightly interpreted! 
I helicve that the most accurate means of ascertaining the 

corrert interpretation of scientific and technical facts is to 
engage an arhitrator rvho is technically expert in the subject, 
and, if the law of the subject is not clear, for him to state 
his findings on the facts to a higher court. It is becoming 
incrensi~glv common for a high court to  delegate " the 
ascertainment of facts and their technical meanings " to an 
arhitrator appointed hy the court, and for the court to  base 
its judgment on the arbitrator's award. 

Apart from patent litigation, the law dealing with matters 

the Editor 
in ivhich technic:~l expert i r i tness~~s arc req~iired is usually 
sufiiciently simple for an cu[)rrienced al-bitl-ator (\rith the 
requisite technical knoivledgc) to drnl irith the matter. In  
patent litigation, on the contrary, the :Irguments are often 
too coniyrlex for any hut a judge of the higli court to publish 
a sound judgnieot, arid he necessarily requires expert 
ivitnesses on both sides to intcrpl-et thr: fact- in every may 
relevant to tlie case. Icven then, the reiu!ts-1io1rr1-rr sound 
in la\\,-are sornetimci technic;~lly ~~ns:tticf:~ctory. 

1 cannot ajiree with your rdi to~ial  <t:itcnlriit that an 
assessor (by \rliich yo11 mean an rxpert i11terl)reter of techni- 
cal or scientitic data and not ir1i:it is usually ~rcognised as  
an  assessor) is seldom needed. In most races of arbitration, 
if the arbitrator has been rightly chose11 lie has tlie requisite 
scientific or technical knoivledge and need- I I O  nqsi%tn~ice, hut 
a judge is in quite :I diffrrrnt position and doe? not (oficially) 
have the espert knon.lecljir rrrluired. In all rs l i r~icnce of 
more than tl~il-t\. ymrs, 1 have reached the mnc111;ion that 
our British system givrs f a r  more satiqf:lctorl- rrsults than 
the Continrntal one with assessors sitting hy tlir judge, and 
that in all those r a w  ~ r h e r e  technical r:~ther than legal 
matters predomin;~tc n ~vrll-rhos1511 ;ul~it!- lor ivho ic s~ r f i -  
ciently an expert in the subject irill give greater ia t i~fact ion 
to the parties than any othrr fol-m of tribunnl. 

. in  importnnt advnntajie poscrssed I)? a11 a r l~ i t r :~ t~ i r  and not 
I I ~  i n  independent or ctiurt aisccsor i.; that t l ~ r  arl)itrator can 
:~slr questions aud so o l~ ta i~ i  information not nr-:lilnl)le to the 
assessor. Moreo\fer, an arhitrator can often call for evidence 
or can from his 011-17 knoirlrdge proviclr dat:~ \\-hich ~ r o u l d  
not, othervise. he prol-idrd in evidence. T-Tr is thus in an 
unirsually favourahlc position to nhtaii~ all the r e l e ~ a n t  facts. 
The large numher of caw.. in irhich I have beell engaged 
either as  arbitrator or expert ivitnes; shows 11011- Errat is tlie 
need for the eupert, and I cannot help rrgretting that in !.our 
editorial you seem to ende :~vo~~r  to l~rl i t t le  a gr-nu11 of men 
irhn are of great heriefit to thi, r o m m ~ ~ ~ i i t v .  Or wrrr you 
pokinfi a little fun at them, and I ,  for nne, hare fnilrd to see 
the joke?-Vours truly, 

A. B. SEIRI.E. 
Chnrlhury, Oxon. 
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Coloured Textiles and their Fastness 
fi  VER a period of many years there is to be found in Some ~eflectiohs on the Tests Recom- 

the literature of dyps and textiles numerous tests recom- 
mended for determining the fastness of coloured mended in the Report of the Fast- 

mater~als. With the discovery of new dyes, the production of ness Committee of the Society of 
new fibres, and changes in the attitude of the public towards 
the utilitv of fast coloured decorative and dress eoods. there Dyers and Colourists 
has been'a constant levision of these fastness tezs. 

' 

Within recent ycars there has grown up a practice among 
retailers of textile materials to guarantee the standard of fast- 
ness of many of the goods which they sell, and " back up " 
this with an offer to replace ally fabric or garment which falls 
short of the guarantee. At the same time the public has 
been taught to demand .fast coloured goods. I t  is therefore 
obvious that a t  no previous period in the history of dyeing 
has there been such a large degree of responsibility thrust 
upon the dyer. For although the retailer may in the first 
instancr replace the defective material it is the dyer who 
eventually makes good the loss with hard cash. 

An Urgent Necessity 

With the dyes at  present available it is impossible to pro- 
duce a coloured fabric which ivill not fade, and since some 
dyes fade quickly and others slowly, there must he at  hand 
tests to enable the fastness of a coloured fabric to be accurately 
determined. This necessity was recognised particularly by 
the Society of Dyers and Colourists in 1927, for in that year 
(" J. SOC. Dyers and Col.," 1927, 43, 236) i t  was announced- 
that a large committee having the support of the various 
research associations for cotton, wool, linen, and silk, would 
attempt the work of fixing standard methods for testing the 
fastness of dyed materials, and would concentrate at  first 
upon the tests for light-fastness, washing, and perspiration. 
Suhs~quently, Dr. P. W. Cnnliffe was appointed to carry out 
the experimental work required by the Committee and an  
arrangement was made whereby this could be done in the 
laboratories of the Wool Industries Research Association a t  
Leeds, and where, in fact, research on fastness tests had 
already been proceeding. Later, difficulties in connection 
with the perspiration tests required the investigation of the 
nature of perspiration to be undertaken hv Dr. C. C. N. Vass 
under the direction of Professor McSwinky. 

During the past seven years the investigations necessary to 
the formulation of fastness tests have beer] steadily carried 
out, and now the Fastness Committee has found i: possible 
to publish their first report (price 7s. 6d.). As might be ex- 
pected, this report has been awaited with much interest hy 
all concerned ufith the production of coloured textile goods, 
and in view of the long time taken and the tremendous cost 
involved (it is stated to be about £ro,ooo), there has existed 
the hope that the report would place on a sure and satisfac- 
tory basis methods for determining fastness to light, perspira- 
tion, and washing. ' 

Standard Dyeings 

In reading through the report it is seen that ranges of 
standard dyeings having graded degrees of fastness have heen 
established for use in testing the fastness to light and to wash- 
ing of any coloured material: no standard dyeings are meu- 
tioned in connection with perspiration fastness tests. Also, 
the procedure for carrying out the tests has been described. 
Thus the fastness of a coloured material is determined by 
subjecting it, together with a standard dyeings, to a specified 
tleatment and noting with which standard dyeing its colour 
changes most closely correspond. As ypt, only red and blue 
ranges of standard dyeings are available since it was found 
impossible to prepare a satisfactory green range for the light 
fastness tests. 

By exposure of numerous dyed patterns OII various textile 
fibres includinq wool, silk, cotton, and viscose rayon, at  
various narts of the world it was found that the fastness to 

and temperature of the surrounding air during exposure; 1x.ool 
and silk are not so much influenced by these factors. I t  thus 
became evident that in bstahlishing standard dyeings for use 
in different parts of the world it would he more reliable to 
use wool or silk dyeings rather than cotton or  viscose dyeings. 
Eventually the Fastness Committee decided to make their 
standard dyeings with wool, the fabric finally selected being 
a Botany worsted serge of 144 oz. per running yard of 56 
inches wide. 

Eight degrees of fastness to light were considered satisfac- 
tory and .this has the advantage of being in agreemknt v i th  
German and rZmerican practice. The most fugitive colourings 
have a fastness of I and the fastest 8. Actilally the Fastness 
Committee recommends that all dyeings which are not equal 
to standard 2 are to be classed in standard I .  

The researches carried out slio~vrd that certain dyes were 
r1111ch more influenced than others in respect of their fastness 
to light by evternal conditions of humidity and temperature. 
The dyes used for the standard d!-eings were therefore 
selected from those which lvere least affected. This selection 
has occupied much of the time of the sectional committee 
dealing with tests for light fastness and is responsible to  some 
extent for the long time taken tn establish the tests. The red 
and hlue standards now recommended by the committee are 
as follows :- 
Hrd : Stundord. ' Dgeir,g. 

I. All clyeings \vllich havr :r I:tstnrss lrss Lhnn 2. 

2.  0.59> %,Acid M;lgt.nta I1 S. (I.C.I.). 
3. 0.54, I'ol:t#- Rc~l 113 conc. (Geigy). 
4. I,) ,  C l < ~ h  I;:lrt Rpd I< (Sor. Chern. Inrl.). 
5. I?" Alizarine Rui~inole GW (I.G.). 
ti. 17" I<iton Fast Red ql3L (Sue. Chen~. Ind.). 
7. 1.2% .\lizarin,, Ornngv A+zg powder (I.C.T.) dyed 

on ~ i n c  ~nor,I:~n!, 
8. ~,jj$; Durin(lone Red B Bqoo powrler (I.C.I.). 

Iilue : S t a ~ ~ d u r d .  Dyeing. 
I .  i\li dyeings wl~ich have :l fastness less tlinn 2. 

2 .  0.5% Lissamine Violet OBNS (I.C.I.). 
3. 0.6% Brilliant lntlocyanine tin (I.G.). 

, 4. 1 . 1 %  I'olor Blue G cocn. (Geigy). 
5 .  0.5% Solmay Bluc G conc. (1.C.I.). 
. 2.k i\lci.nrino 1.ight I4lue +GI. (S:~ndor). 
7. 4c,; C:~lednn 1:lue GCI' ~ o o  powder (I.C.I.). 
8. ic Indignsol lilur i\(;(; (Durnnd and Hugurnin). 

The  ~ e r m a n ' a n d  American standard dyeings for light fast- 
ness are also dyed on wool and it is therefore fortunate that 
there is uniformity in this respect. Holvever, Inth of these 
countries use different dyes in the preparation of the standard 
dyeings as may he seen from the follo~ving :- 
GERMAN ST~NDARL> I)FI~INGS. 

Staridard. 1)ycitq. 
I .  0.0% 13,-illiant \ V O ~  131u(, I:FR extra. 
2.  0.0fX Wool Glue Ej extrn. 
3. 17; L31.illinnL Indnryanine 68 .  

. 4. 1.5y; Wool Fnzt Glue (;I.. 
c. r .  2'r!lv;1nsnthrol RX. .,,,, , 
h. z.g~A Alirarine Direct Ulue AGG 
7. 2.5';; 11~digosol AZG. 
8. 3% In,ligosnl Blur AGC. . . 

AaE~rc,rN STANDARD L)YEINCS. 
Standotd. Ilgeing. 

I. zC& lntligntine conc. 
2 .  1.2y; Scarlet 2R conc. 
3. 20' Amnr:lnth estr:~ conc. 
4. I.%, Surhinv Red X. 
. 2.5'X Dinrnine Fast Rrd I:C. 

light of' a coloured material varied considerably with the h. 16ty, Indigosol 0. 

locality at  which it was exposed. Dyeings on animal fihres 7. Nor yct clr4initciy selected. Earlier srlvrrwl dye.; 21-r 
Y. found not entireiy satisiartory. appeared to he less affected by local conditions than those on 

the veeetahle fibres. ~a r t i cu la r lv  cotton. This  peculiar In the rq?? Year Book of the .American Association of 
hehavilur of cotton tracpd td the fact that the 'fastness Textile ~ h e m i s t s  and Color~rists (it is this association which 
to light of dves on this fibre i~ much affected 11!. the humidity has carried out nearlv al l  the xvorli in connection with 
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establishing methods for testing the fastness of dyes and dyed 
materials) it is stated that careful exposures indicate that the 
above German standards are yet capable of improvement, 
particularly standard dyeings Nos. 7 i n d  8. 

The manner in which the tests shall be carried out is, of 
course, of paramount importance. In England and Germany 
particul;lrly, the climatic conditions make it difficult to rely 
entirely on natural sunlight. Yet it is by sunlight that 
coloured textile materials are faded in every-day wear and 
tear. The alternative of using artificial light for carrying out 
fading tests is far  from satisfactory, since it is most dificult 
to provide a source of light which will cause fading identical 
with that produced bv sunlight. Under these circumstances 
in the three countries; England, Germany, and America it is 
recommended that the fading test he conducted by exposing 
the material to sunlight. Also in Germany and America the' 
material, during exposure, is protected by window glass in 
spite of the fact that in the past it has been stated repeatedly 
that this glass may cut off the effective ultra-violet rays. 
Curiously enough, the report of the English Fastness Com- 
mittee does not state definitely holv the coloured material; 
are to be exposed. By inference from a perusal of pre- 
liminary reports (" J. SOC. Dyers and Col.," 1931, 47, 8) it is 
assumed that exposure behind glass is the accepted procedure. 

German and American Tests 
In the German and Americal; tests the exposure is required 

to be with the material facing due south at an angle of 45 
degrees with the ground. On these points the English Fast- 
ness Report is surprisingly silent. But it is recognised that 
the fading tests must also he carried out with artificial light. 
In America it is recommended to use the Fadeometer (the 
most improved type having temperature and humidity 
controls) and it is found that one six-hour period of standard 
sun exposure is approximatelv equal to 4.66 hours in the 
Fadeonieter. The English Fastness Committee considers the 
Fadeometer definitely unsatisfactory (this decision refers only 
to the older type of this instrument) and has therefore 
examined two alternative types, the Fugitometer and a C.P.A. 
Fading Lamp, and found them satisfactory so that they can 
be recommended. Both of these lamps employ a carbon arc 
as  the source of light and, during exposure of the coloured 
materials, the atmosphere surrounding them is maintained at 
a constant humidity and temperature. These t1vo lamps are 
stated to be equally suitable for carlying out accelerated 
fading tests. It may also be remembered that an improved 
fading lamp somewhat similar to the Fugitometer has 
recently been produced in the Canadian textile laboratories 
of the Ontario Research Foundation. 

One important feature of the standards of fastness estah- 
lished by the English Fastness Con~mittee is that each 
member of the range of dyeings is about twice as fast as the 
previous one and one-half as fast as the next one. Exceptions 
to this are standards 7 and 8 where the inteivals are rather 
greater. As regards the necessary period of exposure it is 
estimated that in an industrial part of England examination 
of the coloured material? after periods of I ,  4, and 16 weeks 
will reveal reasonable amounts of fading. 

Fastness to Perspiration 

Turning now to tests for fastness to perspiration, it is here 
that the Fastness Committee makes recommendations which 
differ much from those of German and American committees. 
The reason for these marked changes is that careful investi. 
gations have been made of the composition of human sweat 
and also of the changes which it undergoes during the period 
in nhirh it is likely to he in contact with garments which 
are heinx worn next to the skin. The investigations of sweat 
have been carlied out by Dr. C. C. N. Vass and Prpfessor 
lMcSwiney at  Leeds, and thev suggect that it is unlikely that 
any simple perspiration fastness test can be devised so that 
it consists simply of spottin: the coloured material with a 
solution and noting the rrsr~lting chances of colour. 

The report contains much information concerning the 
various substances such as urea, y1ucose;and sodium chloride 
to be found in sweat. I t  also records that the average pH of 
fresh ~ercpiration is 5.6 whereas after incuhation at 37O C. for 
several hours the ~erspirat ion (owing to bacteriai changes 
causing. an increase In ammoniacal nitroaen) attains a pH of 
about 7.8. In view of thesc facts it is therefore suggested 

that two perspiration test liquors he employed, the first being 
slightly acid and the second slightly alkaline. Their come 
positions are given below :- 

ACID TEST LIQ~OK.  
2.95 @ I ~ I  coznmon salt. 

o.ij gram urea. 
I W O  CC. \,:Itel'. 

Thi. liquor is brought to pH = 5.6 by the addition of N/IO acetic 
xid. 

~ L R A L ~ N E  TEST LIQUOI~. 
0.839 grani ammunium chloride. 

1.732 gram common salt. 
0.424 cc. 0.880 ammonia solution. 

1000 CC. ,\'ater. 
Thls liquor is bl.ought to pH = 7.8 by the addition of N i ~ o  acetic 

~,"i,l 
In carrying out a perspiration test, a piece of the coloured 

material and similar pieces of cotton and wool fabrics are 
thoroughly impregnated with one of the test liquors (acid or 
alkaline); the coloured material is then placed between the 
cotton and wool fabrics and placed on the bottom of a flat 
glass crystallising dish. More of the test liquor is added to 
cover the fabrics and these are then pressed together and left 
to stand for 15 minutes. Excess of the liquor is then poured 
alsay and the fabrics incubated (in the dish) for four hours 
at 170 C. Afterwards the fabrics are senarated from each 
0th; and allowed to dry at  room temperature whereupon 
thev are examined for bleedine and chance of shade. 

1t was found that the resuits ohtainedUin testing by this 
method, using both test acid and alkaline liquors, were in 
acrordance with general experienre as regards the fastness to  
perspiration of most dyes. But it is obvious that if the 
coloured material to be tested is markedly acid or alkaline 
then it mill modifv the pH of the perspiration test liquor and 
so lead to unreliable results. The Fastness Committee has 
therefore had to make further recommendations which make 
the test independent of the pH of the coloured material being 
tested. In practice the test is so modified that the pH of the 
coloured material is determined by a recommended procedure 
and the mate~ial  (if necessary) treated to bring its pH within 
certain limits suitable to testing for perspiration fastness. 

A More Complicated Method 
In comparing this new method for testing perspiration fast- 

ness with the German and American methods it cannot be 
denied but that the new method is much more complicated. 
For example, in the German method, the coloured material 
is simply rolled togethei with other mhite fahrics (cotton, 
wool. silk. etc.l and immersed for one half hour in a solution 
at  456 C. cbntaibing common salt.and ammonia, then wringing, 
addtne to the liauor sufficient acetic acid to make it sliehtlv 
acid, "arid then ireating the coloured material in the ;ame 
manner as  with the alkaline liquor. In the American method, 
the coloured material is treated, tpgetber with other white 
fabric, with alkaline and arid solutions, lmth containing 
coinmon salt and disodium hydrogen phosphate, but the former 
has an  addition of ammonium carbonate and the latter lactic 
acid. These two solutions have pH of 8.7 and 4.5 respectively 
and to this extent they closely correspond with the English 
test liquors. 

As regards the Ameriian test it is claimed that the results 
are in close agreement with practical experience, although on 
account of complaints received from retailers in respect of a 
certain acid chrome brown dvr it is possihle that the acid test 
liquor may he yet made slightly more acid. I f  this test 
proves to be accurate over a prolonged period then the 
question will certainly arise as to whether the more compli- 
cated English test is really necessary. 

The third and final portion of the report deals with tests 
for fastness to washing. The Fastness Committee has 
annarentlv decided that the tests recommended should be 
li'nked to jaundrv practice rather than to any treatment which 
a coloured material is likely to receive in' a bleachin: and 
dyeing works. The vvashinitests recommended therefore are 
not concerned with fastness to chlorine or peroxides. 

Four tests of increasing severity are described. Each test 
consists of p l a c i n ~  the coloured material (sewn to n piece of 
white rotton fabric of approximatelv one-half the size of the 
coloured material) to~e the r  with a ditergent liquor in a stain- 
less steel jar, which is.then attached to a wash wheel rotating 
at a constant speed within a lvater bath maintained at  the 
desired temperature. When an imitation of ruhbing is 

# 
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required, then Monel metal balls are   laced together with not intended to enable individual investigators to prepare 
the fabric within the jar. After this treatment the fabrics their o\vi~ standards, as the diHiculty of accurate reproduction 
are removed from the jars and rinsed with warm water, is so great that this practice would repult in much confusion." 
mangled, and dried. The loss of colour of the coloured llence arrangemeilts have been made for the preparation and 
material under.test and the degree of bleeding are then noted. sale of these dyeings through the Society of Dyers and 
These tests are also conducted along with standard red and Colourists. I t  is suspected that the individual investigators 
blue dyeings so that the fastness of the coloured material can referred to ~vi l l  not readily agree that they lack the capability 
be measured by the hehaviour of these standards. Since the oi  preparing standard dyeings provided that the methods of 
presence of finishing agents in the coloured material may preparing them are fully disclosed. On the other hand, if 
interfere with the action of the detergent test liquor it is the diiticulty of preparing standard dyeings is really so great, 
recornmended to change this after the first ten minutes of the then the report could have usefully given some interesting 
washing test; it is thought that in this manner the effect of information almut these difficulties and the manner in rvhich 
foreign substances might be minimised. they are being overcome by those entrustetl with the pre- 

paration. 
Washing Test Conditions A final criticism is that with this report the Fastness Com- 

The following are the conditions and liquors used in the mittee have lost all opportuliity of hringing together in one 

four recommended tests :- volume (as marking completion of the first stage of the 
Society's effort to estal>lish :tccur:ite fastness tcsts) all the 

1.t'st I .  l l~asb far i hour :tt 40" C. with ;t o.zc%; solution of so:q) llseflll iniornlation concern~l,g the fastness of coloured 
(Lus r r r  utlier flnlie ~oitp liai lleen found suitahlc). 

2.  l,t,urs C, ,vitll a 0,2,,!, sb(,lUtioll of soap, 
miiterials ~ h i c h  has been discoiered or revirtt-cd ~ J Y  the Fast- 

'Scst 3. \V:ISII for f hour at 85' C. nit11 a solution cnnt:tining 0.5% 'less 

01 soap and 0.2% of soda ash and ti," pl-rscnre of Mend A Difficult Task 
metal balls. 

'rest 4.; W;tsh lor 4 hour% undrr the samr r<in<lition< :I.; in Trst 3. Apart from the criticisms al~ovr alld \\hich are made fl-om a 
I n  the test, the amonlit of detergent liquor is jo times the constructive lather than a dest~uctive \ , impnint ,  there can 

weight of the coloured material. I t  is helieved that Test I be no doubt but that the Fastness Committee has had a very 
corresponds to a mild home wash, Teats 3 and 4 to severe difficult task before it. There.is evidence of this in the report 
laundrv boils, and Test 2 to an intermediate severity of wash. itself and also in the numerous publications in the " Journal 

  he' standard dyeings, prepared with bleached cotton of the Society of Dyers and Colouri5ts," giving details of 
limbric fahric free from oxycellolose, are  as follo~vs :- certain relevant investigations carried out mainly by Dr. 
Red : I.'nst,zess. .Sfnl?dard Dyeing. P. \\'. Cunliffe. 

I'ails lest  1. 1.9% CIIIOT~IOI Fast Red FS (I.C.I.). The Fastness Committee has tackled its task in the correct 
pass T~~~ and 2 ~ ~ ~ ~ , l , , l - i 1 7 , , 1  past scarlet 4~~ (I.c.I.). manner, that is, by obtaining accurate information ahout the 
lail Tcst 2. fastness of coloured materials and the conditions under which 
I'nss Test 2 and 5 gr:un per litre of Brentbol OT (1.(:.1.) and fading is influenced, before estalJlishing fastness tests. A 
[:ti1 Test 3. lo gram per litre of Fast Orange Salt (I.(;.). notahle illustration of this is to k found in the work done 
I'asi Test 3 and 2.5 gram per liter of Brentliol 1'4 (I.C.I.) and on fading by light and the nature of perspiration. The fast. 

, 
ness tests are thus based on much valuable "spade" work. 

and gram lilre of Presumably these new tests will be continuously tried out in 
Red K R  Base (I.C.I.). the near future, and a mature judgment of the reliability of 

Iilur : Fastness. the tests can only he given when the results of these tests in 
o 2.5% Chlonirul Blue BS (I.C.I.). different parts of the world are known. It is hoped that the 
I 2.5% Chlorar~~l Steel Blue hBS (I.C.I.). verdict will be-" thrse tests are  more reliable than any yet 
2 z.5~~Chlorarol Steel Blue 6RS (I.C.I.) after treated devised." 

mil11 copper and chromium. 
3 12% Indigo LLzK paste (I.C.I.). 
+ I"?, Caletlcn 1)arIc Blue GS paste (I.C.I.). 

A I ~  the fastness tests for mashing are described with parti. Canadian Diatomite 
cular reference to coloured cotlorz materials, but the Fastness 
Committee state that the conditions of testing can be easily Increased Production Anticipated 
adapted to other coloured materials such as wool, silk, etc. 
The report also briefly describes the construction of the CANADIAN productioll of diatomite in 1933 3mounted to 1,809 
Fugitometer, the C,P.A, fading lamp, and the wash wheel, tons. This figure, though it constitutes a new high output 
It indicates that arrangemellts have  ken made this record, is not lllarkedly in advance of the quantitv of output 
apparatus can be purchased by anyone interested. of former years nor can it Ix regarded as an inhication of 

the Dominion's potentialities as a producer of diatomite. A 
Some Criticisms survey of the situation indicates, however, that in the near 

future considerably larger tonnages of Canadian diatomite 
Turning now to the report itself one or tnro criticisms must lvill be employed in home industries and that the export 

be made. Firstly, the report is not drawn up in an  ideal market will be extended. Canada is a t  present exporting 
manner. The writer would have expected that after seven close to 95 per cent. oi her diatomite output to the United 
years' effort and the expenditure of a very large sum of money States, and is importing the bulk of her requirements from 
the report would have not only contained the recommended illat country. About 60 per cent. of Canada's annual 
tests of the Fastness Committee but also a summary of the diatomite consumptio~l of roundly 4,000 tons a year is em- 
tests now being used abroad, notably in Germany and ployed in sugar refineries. 
America. Presumably the committee has examined these . About ~j per cent. of the Canadian consunlption of 
alternative tests and it ~vould have been interesting and help- diatomite is employed for insulation purposes, particularly 
ful to have had in the report any facts concerning their as  made-up products such as  bricks, xvhich are used in high- 
reliability nr reasons for their non-adoption. The section of tGmperature units. Some companies in Toronto and vicinity 
the report dealing w.ith tests for light-fastness is not very are now manufacturing diatomite insulation bricks and insu- 
clear and details concerning the conditions under which the lation pads, while other firms expect to manufacture 
patterns are to he exposed must he gained mainly by inference. diatomite ~nsulation, refractory and huilding products in the 
This section is distinctly inferior as  regards straightforward near future. Close to lo  per cent. finds a market as  an 
description than the others. The ~vri ter  has been unable to admixture in concrete in which about 3 per cent. diatomite 
find out from the report ~vhethei-, in the tests, the colonred content imparts certain beneficial qualities. Diatomite is a1.o 
materials are to be covered (rvith glass) or uncovered during employed in Canada as a filler, particularly in the manufac- 
exporure to sunlight, and what degree of humidity and tem- ture of asphaltum battery boxes; as the ahrasive base in  
perature is maintained al-ound the material when exposed in silver poli5hes and in some tooth pastes; as a carrier for  
the fugitonieter. catalvsts in the preparation of oils for sdnp manufacture; and 

Another unfavou'rable feature of the report is that i t  as  a n  absorbent for acetylene. During the'past year there 
definitely states with regard to the information given con- has heen an appreciable demand for diatomite as a filter-aid 
celning the preparat io~~ of standard dyeings that " they are by large cleaning establi~hments. 
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its use in the sizing of paper pulp instead of resin, and avoid- 
ing the big losses which take place when glue is used in a 
fully soluble state, ~ h i c h  iact has hitherto prevented the 
use of glue for this particular pulpose in the paper trade. 

For the use of glue in the textile industry, A. Cave (France) 
dealt with the manufacture of a varnish with a bone glue base 
used for rendering materials impermeable particularly to 
spirits and oils, which enables the manufacture of tubes of 
material for the clrcu!ation of gases, spirits and oils which 
attack rubherised coatings. Another entry by ' I  X " (Bel- 
gium) covered a dressing with glue alid glycerine in large 
proportions. This dressing gives the same qualities as lin- 
seed oil sizilig and has the !>ig advavtage that the de-sizing 
of the glue dressed materials is mucb easier and prevents the 
attack on the silk thread arising fmm the oxidation of the 
drying oils. A third entry, Asu Vendor (Switzerland), gave 
receipts for the use of glue in dressing of various materials, 
particularly in working up bases in rlnphthol dyeing, giving 
very useful results. A fourth, Bruno Fils (Germany) related 
to the use of bone glue for the washing of dyed materials of 

pure wool or mixtules which lose their c o l o ~ ~ r  very much 
under friction. 'I'his method gires :nuch inore useful results 
than ordinary fullers earth. A lifth, K. Dubois (France), 
related to tlle use of the diastases for the purpose of altering 
the qualities of bone glue and thus facilitating its use for 
dressings after the glue has beru treated by these diastases. 
By this method it is p(,ssibi*: to obtain with a similar charge 
materials which vary widely as regards pliancy of dressing. 

I n  view of the fruitful retults obk~ined by this first com- 
petition, the lnte~national Association of Bone Glue Manu- 
facturers, "Epidos," has decided to continue its efforts to study 
more profoundly new uses of Imne glue. (:onsequently, 
in the near future it iinticip:~te.i O I ~ , L I : ~ \ I I I ) :  :L further com- 
petition for the pulpose of ~ecompen\ing all efforts by tech- 
nicians in any ind~lstries iikely to use bone glue \vho ma!. 
either find new outlets or implore those now existing or those 
resulting fronl the hrst competition. Ad,litio~lal particular.: 
upon the new 11ses resnlti~ig from the fiwt rompetition can 
be obtained on application to the General Secretary, 
"Epidos," jo  Kue do ('nlis&!, Paris. 

Two Essential Oils from East Afiica 
Lemongrass Oil and Cinnamon Leaf Oil 

OWING to the general world depression and the consequent 
fall in prices of staple commodities, growers of such crops 
as coffee and maize in East Africa have been seriously 
affected, and many of them have turned their attention to 
secondary crops which give a quick and high return. Amongst 
these, essential oil plants have taken a prominent place. 
There has been insufficient time yet for any extensive industry 
to grow up, but already Kenya geranium oil is well known 
on the market and others will doubtless make their appear- 
ance in due course. Kenya cedar-wood oil, which falls into 
a somewhat different category, being a by-product of the 
local timber industry, is also well known. 

The Imperial Institute, according to the July issue of its 
quarterly bulletin, has been closely associated with this new 

With reference to the question of the solubility of the 
differeilt kinds of lemongrass oil, it may be mentioned that 
there was formerly a s t r o ~ ~ g  preference in the trade for 'a 
" soluble " oil, but a t  present little importance is attached 
to this feature here as the oil is now principally used as a 
source of citral. The most iniportant character of the oil 
is, therefore, the percentage of this ronstituent. A large firm 
of essential oil distillers stated that so f a r  as  the usefulness 
of lemoagrass oil is concerned it does not matter whether 
it is of the soluble or insoluble type, as  the oil 
is used principally as a source of citral and its value is 
dependent on the amount present. Even when the oil is 
employed in the preparation of cheap perfumes, a soluble 
oil is not necessarily more useful. 

ihdustry from its commen_rement, and a large number of 
samples of oils of different kinds, prepared by planters or Cinnamon Leaf Oil from Uganda 
bv the local aericultural departments, have been received ' A  samule of cinnan~on leaf oil was forn.arded to the 
for examination: Most of the  samples iepresent oils familiar Imperial 'institute by the Director of Agriculture, in August, 
to the market, but in addition a number of new oils, distilled 1932. It was reddish-brown in colour, and slightly turbid 
from indigenous plants, have been examined in order to owing to the presence of \rater. By filtration through paper, 
determine their commercial uossibilities. the oil was rendered clear. The oil was found to have the 

Lemongrass Oil from Tanganyika 
following constants as compared s i t h  those of samples of 
cinnamon leaf oils from Sevchelles, and the recorded ranee 

A sample of lemongrass oil, stated to have been distilled Ceylon leaf :- ' 

by a ~ l a n t e r  in the Turiani area, was forwarded to the Sample. Scychrller vton ~ n r f  Cinnn- Oil .  Ceylon ~ u l f  Cinnamon Oil.  

Imperial Institute by the Director of Agriculture, in Septem- 
Speelfie gravlty at r5.5/r5.s0 C. 7.0l77 1.046 to r.060 x.044 to r.065 her, 1933. This sample consisted of a pale greenish-yell;; O p t i ~ l r o t a t ~ o n a D  

oil with a pleasant characteristic odour of lemongrass. 
. . . 3 ( a  -2 .06~ tn -8.25' to 

prorr. ; mhl- to.zso +2.33O 
constants are recorded ili con~parison vith the ranges of tion verv 

dark) at 22' C. 
corrrsponding figures recorded for East Indian lemongrass R ~ c u v ~ ~ ~ ~ ~ x  ,,D C. .. 1,5361 r.532 to I.53r to 
oil, ohtnined from Cymbopogon fl~xuosus, and for West Total egenO1) 
Indian lemongrass nil, obtained from Cymhofiogon citratus. pcr cml. 69.5 86 to g? 6s to 95 

Aldehydes (bisulphite meUld) 
Sarnfil6. Ead Indian Wcsl IndiDn per cml. 5 . 5  0.5 to 6.5 

Lcntongrasr Oil. Lenongmss Oil. Solubility in 70 per m t ,  almhol Soluble m 1.6 Solable in 1.1 Sol!3A4z to 
.,",e f "  . < %."h r ",,la . .- .., , 

 fie gravity at 11.5~irg.g~ C. 0.8846 0.899 to 0.905 0.870 to o.gr2 
~drac t i s c  index n l o o  C. . . r.+86o 7.483 to r.488 1.482 to 1.489 . 
optica~rotationa,~ .. .. - -o ,35~ + ~ . ~ r ~ , t o  +at:to The present oil is therefore similar in character to the 

-5" -I oil distilled in Cevlon and Sevchelles. but it contains a rather 
Cltrsl (by bkulphite methadl 

per ccnr. 81 to as 53 to a3 lower percentage of eugenoi than iverage samples of the 
soiubiiity in 7 o ~ r c e n t .  almhol Not mm. Usually wluhle l&yze commercial oils. Cinnamon leaf oil is used principally as  

at 15.5" C. pleteiy sol- ill 1.5 to 
uble even in 3 vok. a source of eugenol for the manufacture of vanillin. The 

10 vok. 
Solubility in 80 per m t .  slmhol Soluble in r Soluble Genrrallpin- 

bulk of the commercial oil goes to the United States where 
at 1 5 . 5 ~  C. "01. wluble. it isadmitted free of duty. Owing to the steadily increasing 

conlnetition of vanillin made from euaiacol durine recent 
ISxamination showed that the characters of the sample were the value of cinnamon leaf oil 6;s declined, a d ,  more- 

more in agreement with those of West Indian lemongrass over, at the present time, this oil has to compete with Mada- 
oil than East Indian oil, particularly as regards specific gascar clove oil as a source of eugenol. Another factor in  
gravity and solubility. The oil was of good quality and this connection is that clove oil is more suitable t h a n k n -  
contains a high percentage of citral, and its market value namon leaf oil for vanillin manufacture, as the constituents 
was approximately equal to that of the Cochin lemongrass other than eugenol in the latter oil render the vanillin more 
oil of commerce. dificult to purify than the vanillin produced from clove oil. 
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Artofex Mixing and Kneading Machine, with additional mobile mixing bowls. 

Some Mixing and Kneading Machinery 
Seen at the Recent Bakers' Exhibition 

SOMI? of the ni;~rIiinery at tlic Int( 'rtl:~tio~l:~l Rakers' and Con- tom of the boxvl, thus making abiolutely sure that every par- 
fectiot~rl-s' I<sIiibitinn, \-:hich n-ai Iit,I,I at thc Roy:~l .\grirul- ticle of the ingredients is brought under the direct mixing 
tural Hall, I.on~lr~li, Septenibrr 8-14, pl~ived to be of p:~vticula~- action of the tun  po~\.erful alms. 'These tn.o al-ms move over 
interest to the chemical m ; u i ~ ~ f a r t l ~ r t ~ l  ilnd 1111, chvmic:~l t.llgi- olle :1110ther in their elliptical paths-they do not sinlply pass 
neer. by each othei-, as  in the case of these 

The patelit Artofex dough misillg other ~nachinns. 
and Ikneading m:~chine, supplied by 
the Altofes Engin$-cuing IVorlis, Ltd., The Hobart mixer, made by the 

is plovided vith interzccting arms l l o b a ~ t  Manufacturing Co., Ltd., is 

which tmversc elliptir.il pathi in the not ,illst an nrdiliary mixing bowl 

rotating howl d111-ing the mixing geared to a motor, hut a complete 

operation, whilst the Irft-hand hne;trl- power plant specially designed and 

ing arm folds, lifts and gently kneads constructed for mixing purposes. The 
the dough. This machine is th?refo~-e adaptability of this machine to a wide 
pre-eminrnt :I.; a dough mixer. Not and varied range of products com- 
only are nll ing~-c.:licnt~ p ~ l f e c t l y  i i~endi  it  to such concerns as manu- 
blendcd with t%ch other, hut thr triple facturing chemists, ink, dye, paint, 
mixing and k11r;lding action is zo glue, and plnitic nianufacturers. 
t ho ro~~f ih  that in .;pit? of its gentlr- Owing to the highly perfected niix- 
ness stiff do~lqh. a r r  ol~tainrcl with un- i ~ i g  action \vliich is obtained in the 
usr~ally h i ~ h  abwrption.;. Remusc of Hobart mixer, a l l  ingredients are 
the de.;ign nf the m:lchine, the arm? thoroughly incorpmted-oils and in- 
aerate and oxidnte the dough as thr) soluble matters get equal distribution, 
describe the mi sin^, lifting and as the beater path covers every part of 
stretching action. Such a machine the boml, with the resiilt that a much 
zhnuld find useful applications in thr  , finer finished product is obtained. 
manu(arturr of plastic prodocts. Hobart machines also operate a num- 

It ic when the Artofes actinn is ber of very useful attachments such as 
closely compared with the arton of a pulveriser for the grindng of sugar;  
any other mixer that one realises 'ivhy a slicer for shredling and breaking up  
the Artofex mixer has been univerzally cocoanut oil cakes, stearic acid, etc; a 
acknowledged as  the supreme miser , chopper for bringing mixtures half- 
in the bakery trade. The left-hand way to granllles; and an oil drip feed 
arm is designed in such a way that it , for adding ingredients that have to be 
practically touches the sides and hot- The  Hobart Mixer, 75 gallon Model. added in minute quantities. 



British Overseas Chemical Trade August 
Increased Export Figures Maintained 

'TII~: Ronrd of TI.;I~.: relurns for IIIP mt,ntl~ rndetl August 31 sho\v ll?:~t ruporls r l l  cllr~mical.i, cll-~ig.. ~ l y ~ . <  nnrl rf,lrn~rz. \\.c,rc !i:~lur,l :?I 
6 1 , 6 1 8 ~ ~ 2 1 ,  n~ ro~llpnr~<l \\.ith ~ . I , S O S . I  18 For August, 1933, nn inrnr.nsc of L ~ ~ j . j n j .  Irnlr<~rt. \vl,rr \.:~lu,,<l :it ,i.'o:l,rr),r;nh, :l.i ~.~~liip:~l-ril 

\\.it17 f;8q4,54X; rr.f,xp<8!.ls \?err: ,(;~;3z,qr)r. 

Quantities. Value. Qoantitics. Value. 
Month ended Month ended Month cnl ld  Mnnll~ rnd r~ l  
August 31. August 31, A11gtis1 31. Ar~gust 31, 

1933. I934 1933 1934. 1933. 1934. 1933. 1l134. 
i 6 i f 

Imports 
Acids-- Medicinal oils, nnt else- 

Acetic . . . . cwt. m,zor 12.738 15,073 20,843 wherc sprcified cwl. 3,4?i) 2,361 7,450 fi.nf,.j 
noric (horacic) ,, 344 2,200 359 2,075 Oint111~11ts and l i n i ~ l ~ e ~ ~ t s  
Citric . . . . ,, 4" 3.370 1.440 9,O'R cwt. 14 1 : l , r n  7 i  
Tartaric . . ,, r,S7o 2.533 7,937 10,79'> Proprietnry medicines 
All other sorts . . valu? - - 6.107 7,100 valnc - - 

- - 
2r).:l,r(ll 35.307 

Calcium carbide . . cwt. 61,063 !~0,og8 35,664 46,929 All Other sorts . . 3",'3.i .37,1('5 
Potassium compounds- Raw or simply prepared 

valuc - - 
Caustic and lyes cwt. 10,241 0,855 11,ho2 

30.c117 .1ft,o5r 

Chloride (muriate) ,, 177,430 135.620 72,886 ::$fa dyestuffs (coal 
Kainite and other min- tar) . . . . cwt. 3.499 3,565 70,131 o1,7.+S 

era1 fettiliser salts Extracts for tanning- 

cwt. 96132 85.297 19,294 14.845 
Chestnut . .  cwt. 26,730 31,630 18.075 22.1no 

iyitrate @ltpetre) ,, 6,20,j 9,720 5,57" 7,104 Quebracho . . , 32.5'10 44t'lR1 ro,ir.55 27.q.1 
Sulphate . . ,, All other sorts . . ,, 26,757 50,7~11 I ,  jS,ooo 
All other compounds ,, Is;;$: 1 3 ~ : ~ ~ ~  it;:$ ~ ~ : : ~ ~  All other dycs and dyr- 

Sodium compounds- 
stuffs, etc. . . cwt. 6,443 3.1S7 rR..+.j+ 31,271 

Carhonate, including 
Winters' colours and ma- 

crystals, ash and bi- 
terials- 

\Vhite lead, basic carbo- 
carbonate . . cwt. r r .o?~ 27.o71 3.34o 4,023 nate .. . . cwt. 5.8.51 $604 7,123 7,S1,1 

Chromate and bichro- Lithopone .. .. ;.o,?nr 21.057 I . $ , L ~ S  1.1,'.31> 
mate . . . . cwt. 2,641 12,497 3,803 16,557 ochres and ea,tll colollrs 

Cyanide . . ,, - 997 - 2,805 cwt. 20,806 32,685 q.2.j.j rr.Sc,S 
Nitrate .. .. 9,  2.176 468 57I Bronze powden ., 5,254 1.310 5 ll.rl,l 

other cOm~O1rnds ,, 23.569 I3.43" 21,013 10,151 Carbon blacks . . ., 35.489 22,031 37,974 34,031 
Other chemical manufac- 

- 
Other pigments and ex- 

tures . . . . value - 221.788 195.387 tenders, dry . . cwt. 27,468 25,103 8,542 7,487 
Drugs, medicines, etc.- All other descriptions ,, 10,382 16,010 15.502 ~0.140 

Quinine and quinine salts 
oz. 55,800 44,238 4,361 3.699 Total .. .. value - - 894,548 ~ ~ , 1 , 3 0  

Exports 
Acids-- 

Citric . . . . cwt. 
All other sorts . . value 

Aluminium compounds 
tons 

Ammonium sulphate ,, 
Other ammonium salts 

All other sorts . . ,, 
11,goo Zinc oxide . . tons 
20,168 All other descriptions 

value 
87,882 Drugs, medicines- 

182,002 Quinine and quinine salts 
08. 

12,669 Proprietary medicines tons 
Bleaching powder (chlor- 

ide of lime) . . cwt. 

. . 
value 

rl,oRy, All other dcscriptions ,, 
Finished dycstnffs (con1 

34,976 tar)- 
Alirarine and indigo 

18,184 (synthetic) . . cwt. 
11,748 Other sorts . . ,. 

All other descriptions ,, 
82,140 Painters' c o l o ~ ~ n  and ma- 
25.618 terials- 
14,027 Ochres and earth colnurs 

cwt. 
9,355 Other descriptions ., 

White lead . . ., 
10,314 h i n t s  and painters' enam- 
55,010 els, prepared . . cwt. 

Varnish and lacquer gal. 
All ot l~cr  descriptions 

cwt. 
77.784 - 

'15,771 Tot" . . . . v;fill~~ 

Re-Exports 
I)ym 2nd rlycsl~~ils rwl. 

'2)"75 l?~inlrrs'  r o lo~~rs  : I I I ~  Inn- 

tcrinls . . . . rwt. 

Tar oil, creosote oil, etc. 
gal. I 

Other coal tar products 
value 

Copper, sulphate of tons 
Disinfectants, insecticicles 

rwt. .. 
Glycerine . . . . ,, 
Lead co~npounds . . ,, 
Magnesium compounds 

tons .. . 
Potassium compounds 

CW.' 4,023 4,996 
Salt (sodium chloride) tons 23,087 22,101 
Sodium compounds- 

Carbonate. inchidine 
crystals; ash and  hi- 
carhnnate . . cwt. 293,247 ~83.838 

C R I I S ~ ~ C  . . . . ,, 1:l,rs.X9h 163.350 

Chemirnl lnn.nt~fnclurrs 
and products . . vnll~c - - 

Drugs, nlrdicines- 
Manufactnrcd or ore- 

pared . . . . value - - 12,244 9,373 - -. - 
R;lw or simply prepared 

v a l ~ ~ e  - - 5,424 7,947 Toid . . . . va.111~ . -- -. 48.4.3(1 . ? Z , ~ I ~ I I  
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Some Chemical Age Snapshots at Lower Sydenham 

1. Mr., Mrs. and Miss Lloyd-Willey on the Pavilion Steps. 
of the match. 3. The finalists ready for their doubles match. 5. The players in the singles final with the donor of the 
statuettes. 6. Mr. and Mrs. D. McDonald with Mr. Gordon Robbins (right). 7. Runners-up of the doubles (V. J. 
Prosser and A. Baxter). 8. The organisers keep a watchful eye on the cups. 9. P. A. Tunstall, of Liverpool, runner-up 

of the shgles. 

8 



5et at  (I- I ,  ~ I I I I  the ~natcli in two atraiglit sets, having won the 
lil zt set (,-A. 

'The contebt betireell Mr. Raster and Mr. 'l'u11st:ill for the 
singles championship \\as Inore spe:t:~cular. The grass 
court \ras used on this occasion and the rallie.; were longer 
and more exciting thau thosr ~ r i~nessed  ill the doubles, pro- 
di~cinp tense moments with the p ~ ~ s i b i l i t y  of either of the 
c ~ ~ ~ n l ~ e t i t o r ,  l~ecoiniilg the cup holder. Mr. 'Tunstell fought 
I I ~ I I I I  to the ~ I I I I ,  :ilthough as the ~n:itch progrcsscd hc xr;~s 
ol~viou\ly tiring : i ~ ~ d  possibly feeling the striiin of the r;lillray 
j q n ~ r ~ ~ e y  ht: hall m:de fl-o~n J.ivcrpm~l ill the morning. Mr. 
Hastcr'a lorr well-placed shots fron: the base line IVIIII for 
h i n ~  the cup, and although ihe had expended a good deal of 
~ n e r g y  in the du~rbles earlier in the alternuon, he showed no 
sign, of exliaustion throughout the long r;tllies of the ex- 
t e ~ ~ d e d  fourth set. Both players gained one game each 
01, service. The third game provided some fine rallies; 
it 1ra.; the o ~ ~ l y  jianle to reach deuce in the first set and 
IV;IS recorded in B:~ster's favour (2-1). l'lie fourth and 
fifth giinles isere Bastel's and 'Tunstall's in ti1111 (3-2). Tun- 
.tall reachrd 30.40 in the nest, then hit but and f:~iled to level 
the score (4-2). The seventh ganre Tvas I~eld by B;ixtcr (5-2). 
'I'unktall rerovt:red ill the follorring game, put over s u ~ i ~ e  Ion 
111-ives and concede11 only oiir point ta hi5 o p p ~ ~ n c ~ ~ t  (5-3). 
B;tster, hovcver, held on to his lead and won the set 0-3. 

A Strenuous Fight 

T l i c ~ r  irrre a 1iun11)er of good tussles in tlic s::co~rd set. 
'I'he llrst three games were in f:~vo>r of Baste!, the nest 
three iyere captured I J ~  'Tunstall, ;lnd the seventh game gave 
Barter the lead at 4-j. Tunst,~ll exhibited great determina- 
tion in the eighth game and after a !engthy duel of 16 points 
he drew level (4-4). .4 nicely plat-d drivc do~vo the right 
hand of Baxter a n d  a srnash at  the net gavc 'I'unstall a love 
Tame and the le;id :I[ 5-4. B:iste~ retalicited with a love 
gamc (5-j). 'Tonstall ~ictted a ball, liit out, missed a back- 
hand drivc, gained a point and then put ; ~ ~ i o t h e ~ -  into the net, 
hallding over the lea11 to 13:iater (6-5). The points stoud at 
40.30 in the f~lllowing game; l 'unstall picked up the next hall 
too late, hending it illto the net, and g i v i n ~  the second set 
to Baxter at 7-5. The third set proved to he an easy win for 
' l ' u~~s ta l l ;  the first five fi;rmes 11eing in his favour after which 
H n ~ t e r  took one 011 his srrvice, but Tunstall conceded only 
O I I ~  point in the next g a n ~ e  and 1~011 the set, 6-1. 

' l 'u~~st;ill,  one apt in I;lvtmr and two dolrn, made a gleat 
rtiort ill the fourth set. Hv gained the lead 3-1, I'ut dropped 

the (next Llrrcr k:~mes to Baxter. 'Tllc eighth game bnl11gl11 
t l ~ r ~ ~ i i  level oncr i i j i i ~ i ~ ~  (4-4). 111~ist.1ll failctl to get the le:~cl, 
ho~revel-, with thc I I C T ~  g:lllle, Ix~ t  drew level in the tenth (5-5). 
I3axt1.i'~ sr~-*;ice !VII!I lhin~ :I game ((1.5). 'TuIIz~~III  dropped 
u ~ ~ l y  t ~ v o  p o i ~ ~ t ~  dur i~ lg  the l ~ c s t  trvo game, ail11 held th,! 
;~cIv:~l~tagc [ b f  le:~d (7-0). HI: sewed, In~ t  r~ t r~ r l l ed  into the 
net, hit out, t11c11 again intr. 111r nrt, 1ron ;I pr,i~,t i ~ i t l ~  ;I 

~ ~ i c e l y  pl:icecl bacli1~:111d crosi court rlrivc, but 13:1xt~~ \111;ic11,,rl 
the ~ ~ e x t  I~al l  ; u ~ d  again they I r~ i r l l c~ l  7-7. 'l'11115t:1ll f : l i l~.~l  111 
pich up R:~rtcr's ball.; or netted theill all11 g;lvr thv i i c l~ i t~~ l i~g , .  
tu his ~~])ponent  S-7. I'he e r c i t c ~ ~ ~ c ~ ~ t  of I l ~ r  hp<.ct;ito~% \<:I- 
t c ~ ~ z c  but Tunstall di>;ippointed; Bastcr I~rlcl fa,t to t l ~ v  1v;icI 
and iroo thc match 6.3, 7-5, 1-6, 9-7. 

Presentation of the Trophies 
hlr. GOKUON HOUHINS, (Ieputy-cl~air~~la~l  of 13~1111 131ot11,,1., 

l . ~ ! . ,  publishers of 'Tlrlt CIIE~IICAI. .AGE, in p res r~~ t i i~ j i  the 
~i1;lllellge cups and silver atatlk!ttcs, collgratlli;llrd thr, \\in- 
I I ~ I - :  upon their succc>i, : I I I ~  e x ~ ~ r e i s ~ c l  111~' g l . i ~ t i t ~ ~ d ~  of t i ~ ~ :  
nrganiiers of t h ~  t o u r ~ ~ : i i s c ~ ~ t  to tho.;(: who Ii;irl bern instru- 
I I ICI I~ :LI  ill b r ~ ~ i g i ~ ~ g  d l ~ o l ~ t  t11: S I I C C ~ S S  of the ~cc i~b ion .  Firbtly 
lie thanked the \riglo-l'e15ia11 Oil C'o. for the cordi:~l 11oi- 
l~itality 11-hich h;~d 11cr11 extended to then1 at  the Brit;lnnic 
House Club, secoodly to Mr. !.lo!.(l-1Vill1.y :IIIII tho firm of 
l'homas Hill-ju~ies, I.td., for their gcncruiity in prcse~~ting 
such charming 5t:ltuettcs a.hich h:~cl Ibern .<I greatly ; ~ ~ l n i i ~ e t l  
I]!. eieryolie, and :~lso trndcred thanks to Mr .  Iicith Smith all11 
Mr. Jones for un~p i r i~ ig  th.: trrdtcl~cs. 0 1 1  I ~ r l ~ : ~ l f  uf tl10.1. 
present hr  t l i ; ~ ~ ~ h c d  the Ib:ditor ; I I I ~  1111. hl;~n;~ger of '1,111: 
( ' I I K M I C A I .  .\(:IS for all t l ~ r  ir-oik th.q 11;ld ~ O I I ~  in connrction 
r r~ th  the o~-g;ini*atio~~ of the t o u r ~ ~ ; ~ n i r ~ i t .  

hfl-. l3l.YTllb:-I3K~JOK, OII  Ibvh:~lf o f  llic . \~~glo-I 'vrs i , i~~ Oil CU , 
:~lx'logise~l for the al)srncc of :ury c r f  1hei1- ~lirrctor.: ~rhicli he 
;15iorc1l the gllehrs <lid not in :illy iriiy i~idici~te  l:~cI( of i~i t t ,~r . t  
011 their pi~l-t. tlt: >:tic1 11e I I : I ~  S ~ Y I I  s0111e r x c r l l c ~ ~ t  ~ ( , I I I I ~ Y  

and expressed his g r w t  plc:~sure in being :111le to r ~ ~ t c r t : ~ i ~ ~  
the players and their f r i e ~ ~ d t .  

h 1 . 1 . 0 s - I .  r r n ~ ; ~ r k r d  that 111% 11:ld thon,ughly 1.11- 
joyt~l  himself during the : ~ f t e r ~ ~ o o ~ i .  fle silid h(: \r:15 ~ r r y  
] I I P : I I ~ ~  to give the sti~tuettrs anrl 1111lle1l he troold be :~llon-e(l 
to pl-eselrt sinlil:~r truphics ~ I I  :I futurr acr . :~- io~~.  

Mr. .A. C. CROSS, ICditor of 1 ' 1 1 ~  ( I IEAIICAI.  AI:K, C O I I C I I I ~ I I . ~ ~  
the prorccding, 11). t l i ;~~lking t11r pl:~yc:> fur thrir c o - o p v r : ~ t i ~ ~ ~ ~  
throughout the tnurn;~rnerlt : I I I ~  ~ O I I I I I I C ' I ~ ~ ~ ' ~  I I I ~ I I I  t111. hport- 
ing n1;Lnner in !rliicl~ th? c~~111~1rti!orh li:111 c : i r~ i (~ I  tI1rc~ug11 
their matches \rithout a single 11itcl1. 

News from the 
Nun-Perruus Metals 

\\ 'OI<LII STOCKS 111: I~BI~INlill t:oPl'E~ d r c l i ~ ~ e d  d u r i ~ ~ g   gust 
by 13,500,000 Ib., to 98o,ooo,ooo p o u ~ ~ d s ,  ~ r h i l ~ :  ..\~liericii~~ 
stocks declined 2S,5m,000 lb., to jOj,ooo,m 111. I'oreigo 
stoc%s of refined copper increased Ibv 15,wo,ooo lb., to 
215,0~,000 Ib. The :ipparent consumptiu~~ in the United 
States totalled O~,om,oooll~. ,  \vhilc foreign consumption 
:imonnted to 158, jco,m 11). The total production of refined 
colyxr in the L1oited States aggregated 5j,5oo,ooo lb. 

Coal Gas 
FOR THE FII<ST TIM? i ~ i  the hi5tory of ;~uthorised gas under- 

Allied 
Mineral Oil 

Industries 

.\ VlillP FI\I<-RI:\CHIN(~ hlOY1~: i l l  t/lv l~ ' j :~~I:~l i~l l l  :111 ,1  C O I I I I ~ , ~  
of thr n~ine~-al  oil indu~ltry I I : I ~  II(,I'II 111:1111~ Iq. till. I ~ I I I C ~ I I I  
of Internal IRcvc~~ue, ill t l ~ c  l711itrd Stet,,,. ' l ' l~r H I ~ I I , ~ I I I  11:ls 
c~rdercd thrx ope~ l i~ lg  of : I I I  In~ulis ~ r f  rcco~d of the p rudoc i~~g  
:in11 lefining co rnp~~l i r s  to I~utll I . ' rd~r;~l  and State t ;n  
bureaux n 5  ivell as to In111ics de:~l i~ig ivith thc r r g ~ ~ l a t i o ~ l  of 
uil pro'luction. :It the s;mo time :I t :~ s  of OIIC-trnth of O I I C  
cent a 1):lrrt.l 011 both the protluctioo ilnd r e t i ~ l i ~ ~ p  nf crrldr oil, 
;I.; ai~thori\ed I I I I I I C ~  the " hot " oil p r ~ v i \ i o ~ l ~ ~ ,  is i1n110wd. 

Rubber 
talcings in Great I3rit;iin the numl~er of rons~un&s during , r l r ~  [ J ~ ~ m l j  STATES l : ~ l K s r l ~ , l ~ T l l , ~  u l . ,  ,,,,;,, J,,, ,\a,,,,,., .. + ,. ............................. 
,1133 passed the ~o,wo,om m:rrk, the exact llulnher being i1111ni111ted to 33,3m) ~ O I I ?  comp:ired ni th 32,orn tons in J'LII!.. 
10,012,379, 1rhich was an increilre on 1932 of 230,364, or  2.4 In~ports  during .2ug11\t : I I I ~ O L I I I ~ ~ C I  t , ~  3.3,201~ t ~ n ~ ,  ilRilillit 
per cent. 'The Board of Trade return deals ~ r i t l l  727 under- 41,jm tons. Stoclcs :11 thc rnd of ,111guit tolnlled 302,hw 
t;lkings at  which 3or),5j;,nm,ooo cu. ft. of g-as irere produced, ton.;, 2,300 tons less than at the ~ I I I I  of lu ly ,  an11 rul~l)cr 
this being an  increase of 221,000,000 cu. ft. on the preceding :ifloat fnl- United States ports ; ~ m o u ~ ~ t r d  to ~ o , 3 m  tons, corn- 
tnelve months. The quantity sold, hoiv~*\-rr, showred a decline 11:~cd with ~5 ,1 )m to115. 'I'll(> C O I I ~ I I I ~ ~ ~ I ~ ~ I I I ~  of r e ~ I : ~ i n ~ ~ d  I~I1ll lC'I-  
fur the hecond year ill succession, the total of 2S0,144,000,mo d ~ r i ~ i f i  the I I ~ O I I ~ I I  ivi~s S , ~ W   ton^, : i g i ~ i ~ ~ s t  8,200 1011,. 
cu. ft. hei~ig S~.i,om,mo beloi7- the f i g u r ~ s  for 1932. The I ~ R I T I S I I  \ K I I  I)T:TCI~ I<I~IIII~:R CRO\V"(I<S' PI.,\NS to r u ~  t;~il lr.rll-lll 
total no rnkr  of tl- erni is sold last year, !>aced on the calol-itic 1-111>hrr prodnrrion ni th a viens to ~ i ~ : ~ i ~ ~ t : ~ i ~ ~ i ~ i g  p l i rp \  ]lavl: 
value of thp gaq, ivas 1,30fi,o11,hoo. The coal rarbotiised i ~ a h  c r r i i t ~ ~ l  , ~ , ~ i , ~  cr,(tc+,vt, ; , I  + I , , ,  ITI,;I,, ,I Q I . , I , % ~  I\.I>;-I> ,7c,,c L - I C  .......................................... 
Ieqs than i l l  1032 hy z # ~ , ( x K )  io~ i s  : 3,om toll5 ninre cokt. :lnd t111' 11~0rld's 1.111>11rr : I I I ~  II;IF l ~ i l l , , ~  r~,~r~l lc . r l io~l-  (11 11;~' S ~ < , ~ , , I I S D I ~  
Z,,~OO,MO gill. lnurts oil ~ i e r v  I I ~ I ~ C I  i l l  tllr l l l :~l~l l far t~lrr  nf i1i111l1 l'1i111. I I I  :I r t~v i~ , i i~  of 111" s11l1i,.ct, '( '1'111. I I I I ~ C . Y , "  tli,, I I I I I I I ~ I ~ I ~  
 IS. The quantity of coke and brrere made in 1933 was lrss ~~o l~ l i ca t ion  of the N r ~ r  Yol-1,- 'l'rr~st ('I,., o l~s t ,~  1cs that 
than that made in 1932 IJY 326,wo tons. :Imerican users are not nithout nleans of defence against 
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YEI'HYUTEKI  SPIRIT.--^^ 0 P Industrial Is. 6d to 2s Id. per 
gal. Pyridin~sed indu&rial, Is. &Id. 'to 2s. dd. ~Lera l i s ed ,  
2s. Id. to 3s. Id. 64 O.P. Id. extra in all cases. Prices 
according to quantities. SCOTLAND : Industrial 64 O.P., 
1s 9d to 28. 4d 

N I C K E ~  A M M O ~ U ~ S U L P H A T E . - ~ ~ ~  per ton d/d. 
I\'ICKEL SULPHATE.-£49 per ton d/d. 
PHmNOL.--84d. to 9d. per Ib. witbout engagement. 
I 'orse ,  CIUNTIC.-LONDON : S42 per toll. MANCHESP~I~ : 837 
POTAS~IUM U~ca~oa~~e . -Crys t a l s  and Granular 5d per Ib net 

d;d U.H. Discount according to quantiti. bround '54d. 
LONDON : 5d. per Ib. with usual discounts for contracts. SCOT. 
LAND: 5d. d/d U.K. or c.i.f. Irish Ports. MANCHESmR: 5d. 

P~TASSIUM CHLORATE.-LONDON : Si to $40 per ton. SCOTLAND : 
992/100%, powder, £37. MANCHE~TER : $38. 

POTA9SIUM CHROMATE.--6ld. per Ib. d/d U.K. 
POTASSIUM IODIDE.-B.P., 5s. 2d. per Ib. for quantities not less 

than 28 Ib. 
l l o ~ ~ s s G ~  NIR,\TE.-SCOTLAND : Refined granulated, ,229 per ton 

c.i.f. U.H. ports. Spot, £30 per ton ex store. 
POTASSIUM ~PRMANOANATE.-LONDON : 9td. per lb. SCOTLAND : 

i3.P. crystals, !kl. hlANCHISTEB : B.P., gad. 
PWCASSIUM P R U ~ ~ I A T E . - L ~ N D ~ X  : 8ad. to Bad. per Ib. ScornAnn : 

Yellow spot material, Bid. ex store. YANCHESTER : Yellow, 
RLd. 

RUI,I~;N (il~1IERAL Run~~R).-£14 10s. per ton. 
SA~.AMMONIAC.-First hmD soot. £41 17s. 6d. Per ton d id  in . - .  

barrels. 
SODA Asn.-58% spot, $5 158. per ton f.0.r. in bags. 
SODA, CAusnc.-Solid 76/77" spot 813 17s. 6d. per ton d/d sta- 

tion. SCOI.LAND: Powdered $8,990/ 817 10s in drums, 
PI8 5s. in casks Solid 76/77' 214 3 s .  in druks;  70/73%, 
El4 12s. 6d., c8'rriage paid bAyer's station, minintum 4-ton 
lots; conlracts 10s. per ton less. MANCHESTER : £13 5s. to 
814 contracts. 

SODA CRYYTALS.-S~O~, £5 to £5 5s. per ton d/d station or ex 
depol in 2-cwt. bags. 

SUDIUM ACETATE.-£22 per ton. LONDON : 623. 
SODIUM ~1CARBoNATe.-Refined spot 810 10s per ton d/d station 

in bags. SCOTLAND. Itefiued r;crystalli~ed El0 15s. ex qnsy 
or stalion. MAxcHesrEu : £10 10s. 

S O D I ~ M  B1CHROMATs.-Crystals cake and powder 4d. per Ib. net 
d/d U.IC. discount according to quantity. Anhydrous, 5d. per 
Ib. Loroorr : 4d. ner Ib. net for suot lots and 4d. oer Ib. 
with discounts for'conlract quanti6es. SCOTLAND : id. da- 
livercd buyer's premises with concession for contracts. 

SODIUM BISULPHITE PO\VDER.~O/@?!( , ,  El8 109. per ton d/d 
1-cwt. iron drums for home trade. 

Soorua CARBONATE (SODA CRYSTALS).-SCOTLAND : $5 to $5 5s. 
per ton ex quay or station. Powdered or pea quality 7s. 6d. 
per ton extra. Light Soda Ash 87 ex quay, min. 4-ton lots 
with reduclious for contracts. 

SODIUM CHLOR,ITE.-£32 per ton. 
Sonrun CHROJ~ATE.-4d. per Ib. d ld  U.K. 
SODIUM H Y P ~ ~ ~ L P H I T E . - S ~ ~ T L ~ N ~ :  Large crystals English 

ntanufacture, £9 5s. per ton ex stations min. 4-ton lots. Pea 
crystals, £14 10s. ex statiolt, 4-ton lots. n i n ~ c ~ e s ~ m n  : Commer- 
cial, £10 3s.; pl~otographic:, 815. 

SODIUM YETA SILICATE.-$10 per ton, d/d U.K. in cwt. bags. 
SoDIunr 1oDIDE.-B.P., Gs. per Ib. for quantities not less than 

9u Ih -- .", 
SODIUM NITRITE.-LONDON : Spot, El8 to $20 per ton d /d  station 

in drums. 
SODIUM PERBORATE.-LONDON : 10d. lb. 
SODIUX PHOSPHATE.-£13 per ton. 
 ODIUM PRUYSIATE.-LONDON : 5d. to 54d. per Ib. SCOTLAND: 

5d. to bad. ex store. MANCHESTER : 44d. to 58d. 
SULPHUR.-£!I 15s. to £10 per ton. SCOTLAND : £R to £9. 
SODIUM SILICATE.-I~O~ Tw. Spot 28 per ton. SCOTLAND : 48 108. 
SODIUM SULPHATE (GLAUBER SALTS).-£4 28. 6d. per ton d/d 

SconANn : Rnglislt nlaterial 8 3  15s. 
SODIUM SULPH.\TE (SALT CAKE).-Unground spot 8 3  15s. per ton 

d/d station in bulk. SCOTLAND : Gmund q;ality, 83 5s. per 
ton d Id. MANCHESTER : B8 .5R 

. £11 5s.: crystals, 301: 3.- 6d., did buyer's 
workion contract, min. 4-Lon lois. Spot solid 5s. per ton 
extra. Crystals, 2s. 6d. per ton extra. MAIICHESTER : Con- 
centrated solid, 60/62%, E l l ;  commercial, £8 2s. 6d. 

S o n r u ~  SULPHITE.-PB~ crystals spot, $13 10s. per ton d d sta 
tion in kegs. Commercial spot, $9 10s. d/d station in daga. - 

SnLPilATe OF COPI'ER.-MANCAEBTER . £14 5s. oer ton f.0.b. 
SULPHUR CHLORIDE-5d. to 7d. per Ib. acco;ding to quality. 
SULPHUR PRECIP.-B.P. $55 to 260 per ion according to quantity. 

Commercial, 850 to £55. 
VER~ILION.-P~I~ or deep. 3s. Ild, to 48. Id. per Ib. 
ZINC CHLORIDE.-SCOTLAND : British material, 98%, £18 10s. per 

ton f.0.b. U.K. ports. 

XINo SULPHATE.-LONDON : £12 per ton. SCOTLAND : £10 10s. 
ZINC SULPHIDE.-lld. to Is. per Ib. 

Coal Tar Products 

ACID, CAR~OL1~.-Crystals, 8'd to 84d. per Ib.; crude, 60'6, 
to 2s. Bid.  per gal. d ~ i c ~ e s r e s :  Crystals, 7d. per Ib.; 
crude Is. 9d. per gal. SCOTLAND: 60'8, 2s. 6d. to 2s. 7d. 

ACID, C R ~ ~ Y L I ~ . - ~ O / ~ O O % ,  Is. 8d. to 2s. 3d, per gal.; pale 98%, 
Is. Gd. to Is. 7d.; according to speciticatlon. LONDON: 
98/100O/ Is 6d . dark 95/9i00, Is 3d SCOTLAND : Pale, 
991100Dj)' 1s '3d. Is. id. ; dark: 97/h%; 1s. to 1s. Id. ; high 
bolling %id; 2s. Gd. to 3s. 

BINZOL.-At works, crude, 9d. to 94d. per gal . standard motor 
la Skd to 1s 4d: 900/ Is. 4d. to 1s 4+d.'(pure 1s 7w. td 
1s: ad.' L O R ~ O N  :hot:, 1s. 64d. SCOTLAND : ~ d t o r , ' l s .  Wd. 

C1mosol~.-B.S.1. Specification standard 4d. to 4td per gal. 
f.0.r. Home, 31d. d/d. LONDON : 31d: f.0.r. ~ 0 1 t h ;  .4d. Lon- 
don. MrscHEs.rER : 3hd. to 4fd. SCOTLAND : Specification 
oils, 4d.; washed oil, 4fd. to 44d.; light, 41d.; heavy, 4fd. 
to 44d. 

N~~aTlI~.-Solvent, 90/1600/ 1s. 6d. to Is. 7d. per gal.; 95/160%, 
la. 7d.; 59');, Ild. to f: Id. LONDON: Solvent, la. 31d. to 
1s. 43,. Ileavy, Ild. to Is. O$d. f.0.r. SCOTLAND: 90/160% 
IS. 33. LO IS. 31d.; Y O / ~ ~ O U /  lid. to IS. zd. 

NAPHTIIALENE -Purified cr stay; $10 per ton in bags. LON- 
D O N .  ~ i i e  lighter quafity k3 to £3 10s . 14/76 qualit £4 
to ;Ei 10s.: 76\78 a u a ~ i t v . ' ~ j  10s. to EG."SCO~AND : 48;. to 
50s. ; whizzed,' 708.- to f5a. 

Prrnn.-Medium soft 57s 6d. per ton, in bulk a t  makers' 
works. LONDON :I23 der ton f.0.b. East Coast 'oort for next 
season's delivery. A 

PYRID1NE.-90/140, 78. 6d. to 9s. per gal.; 90/180, 2s. 36 
per gal. 

'I.OI.UOL.-~~)~;, IS. l Id. to 2s. per gal. ; pure, 25. 2d. 
XYLOL.--Co~~tmnrcinl, 2s. per gal.; pore, 2s. 2d. 

Intermediates and Dyes 

ACID Bwzo~c,  1914 B.P. (ex Toluol).-1s. 94d per Ib. 
ACID( G*rn~~.-Spot 48. per Ib 100Y d/d buy&'s works. 
ACID: 13.-Spot, 2s. hid. per ld. 100% d/d buyer's works. 
ACID NAPHTHIONIC.L~S. 8d. per lb. 
ACID NEVILLE AND WINTHER.-Spot, 3s. per lb 100%. 
ACID: SULPHANILIC.-Spot, Ed. per Ib. 100% dId'buyer9a works. 
ANILINE OIL.-Spot Bd. per lb., drums extra, d /d  buyer's works. 
ANILINE SALTS.-~iot, Ed. per Ib. d id  buyer's works, casks free. 
BENZALDEHTDE.-Spot, Is. 8d. per lb., packages extra. 
Besa~orne B~s~.-Spot, 2s. 5d. per Ib., 100% d/d buyer's works. 
BCNZIDINE HCL.-2s. 5d. per Ib. 
1, CReso~ 34-5" C.-28. per Ib. in ton lots. 
*~-CRESOL 98/100%.-2s. 3d. per Ib;in ton lots. 
DILHLORANILIUP.-Is. Illd. to 2s. 3d. per lb. 
DIMETHYLANILINE.-Spot, Is. 6d. per Ib., package extra. 
nrnxr.mnebh-i.~~~ A d  ner lh - . . . . . . . . -. -. - . - -. 
D ~ N I T R o T o L U E N E . ~ ~ / ~ I ~ '  C.' 9d. per Ib.; 66/68' C., Oltd. 
DINITI~OCHLORBENZENE, S O L I ~ . - ~ ~ L )  per ton. 
D~~'HENYLAM~NE.-S~O~, 2s. per Ib. did buyer's works. 
~-KAPHTHOL.-SPO~, 2s. 4d. per lb.', d /d  buyer's works. 
0-KAPHTHOL.-Spot, 878 15s. per ton in paper bags. 
a-NAPHTHYLAM1se.-Spot, llad, per Ib., d jd  buyer's works. 
~ ~ - K A P H ~ H Y L ~ M ~ N E . - ~ ~ O ~ ,  2s. 9d. per Ib., d /d  buyer's works. 
0-~ITRANILINE.3ss. Ild, per Ib. 
m-NITRANILINE.-spot 28 id. per Ib. d jd  buyer's works. 
~-NITRANILINE.-S~O~.'~S.'~~. ner Ib.. h i d  buver's works. . . 
~ ~ T I ~ O I ~ F \ ~ F ~ V E . - S ~ O ~ ,  4;d. 1,; $1. per'lh.'; 5.cl;t. lots, drtlms extra. 
S I . ~ H O V \ P I I ~ I I \ I . P N + . - ~ ~ .  p r  Ih.: I'.G., 18. Old. per Ih. 
Sr,rolL\l \APHTHLOS.~TE.-S@OI, Is. !Id. per Ib. 
~ . T o L u I D I N I . - ~ ~ ~ .  to lld. per lb. 
p - ' l ' o~u~~r~s . - l s .  l ld .  per Ib. 

Perfumery Chemicals 

A C E T O P H E N O K E . ~ ~ .  3d. per Ib. 
AMYL CAL1CYLATE.-2s. Gd. per Ib. 
ANETHOL, 2lj12' C.-4s. per Ib. 
l3ENZYL ~ENZOITE.-25. 6d. per 111. 
CINNAMIC ALorHnDe, KAT~:AL.-12s. 
C1TllAL.-7S. per Ib. 
Cou~nRlN.--8s. per Ib. 
ETHYL CISNAMATE.-78. 9d. per Ib. 
ETHYL PHTHALATE.-2s. 3d. per Ib. 
GERANIOL (PA~rAnos~).-15s. 6d. per 
GERAN1OL.-5s. t0 108. pel Ib. 
~,rNALOL (EX llOlS Dl4 ROSE).-78. 3d 
1,r~nr .o~ (EX SHUI OIL).--4s. 9d. pel 
hIETHTL A5THl;ANlLATE.-4s. per Ib. 
METHYL BENZOATE.---4S. per Ib. 
NBROLIN.--48. 6d. per Ib. 
PHexn E m a  Am~m.--Rs.  Gd. pcr 

per Ib. 

Ib. 

. per Ib 
r Ib. 

Ih. 



L'HIHYL ~I;'I.IIYI. AI~COIIIII,.-~P. 1l1.1. 11,. 
ItllonINo1..-58s. pcr 11,. 
SAI~I~OI..-IS. Ind. por ~ b .  
Llti.4l.YL ~\cl-TII.li (Rh 1101S Uli ILoSI<).--8s. (ill. 11,~ 
III~.41rYL ACICTAT:~ (EX SHI:I Oil,).-Gs. 311. 11?r Ib. 

Essential Oils 
! \ h l S # .  2s. I:d. p1'1 111. 
l<l i l~ l : , \~l l l~ l~.-~is.  :Id. p,.r 11,. 
('A~II*HOI~, ~~HTII~.-IS. II,~ 11,. 
('AKAhl:A, JAVA.-9s. :Id. pct. 111. 
('I~SAYIIN, (>B\.I,OS.-:<Y. lid. JICI. 111. 
(:Assm, 80185Y -4s. Yd. per 111. 
Cll:ohlrLl.n, JA;;.-I~. I O ~ .  per 11,. 
Cr.ovlt 90i92c" I C n a ~ l s a . 4 ~ .  411. 111.1. 11,. 

0: -18s. per 111. ~.Avl<N;l:It, M&T IILASC, 38/40 ,o. 
~JIIMONGI:ASS.~S. gd. per  lb. 
OIl,\Kl:E, SWEET.-4s. per  111. 

Ib.  

I'AI.~IA ROSA.-7s. 3d. p r r  111 
I'l!l~l~BIlMTXT, JAPANBsE.--48. (id. f1PT lb.  
I'alv31il:nllwr, \Vanxr. (:OIINTT.-16s. 111.1, 111 
l ' ~ ~ r ~ ~ r a ~ : , \ ~ ~ . i l s .  9d. per 11). 

Wood Distillation Production 
ho~.:'r.vrI$ or. L lu Ic . -Ur<>a~~,  £9 t o  £10. Grey, £15 t o  .Xlli. 

In,r,rcn. 311" Tw.. i d .  t o  9d. I ler  cnl. MAa~!llr:a.r%l: . ., 
E l 2  10s.; grey, £17 10s. 

AI~I$~TI(: Acrll, TECHNII.AT~, 40%;.-£17 tn £18 per 1011. 
AM\ 1, Aclwrrn, 'i'E~H~ll:Al.,-96a. t o  110s. l l c r  cwt. 
('krnl:aon~,.-S(i 6s. t o  £111 per ton. 
\VOIII, ( ' I : I ; I I S ~ I T ~ . - L I I I ~ ~ ~ ~ ~ I I ~ ~ I ,  6(1. t o  911. 11cr gal. 
\\I,I,I, N,\I'HTII,+. ~~ISI'IIII,R.-~S. !)I{. 111 :Is. 31. 11a.r gill. 

:js. 9,l. to 4s. lill. ll<T gal. 
\\'IIIIU 'bo.-£2 t o  £4 per ton. 

I;uI,rl~iiry X i '  3s. (id., I \ l n r c l t / J u ~ ~ e  17 5s. l o r  neulr i l l  
~ l u i ~ l i l y  bnsis 2U.U p r r  eenb. ni l ro,ocl~ delivered i n  G-ton lots 
to la rn~cr ' s  ncares l  staaion. - 

('YANaM1I)I~..-Se~lL~~lllber fli 16s. 3d., Oclobcr £6 17s. Gd., 
Nuvelnber fli 18s, 'JI~., 1)ecclubcr L7, January, 1935, 2 7  1s. 3d., 
I"el,ruary 28  2s. (id., M a r r l ~  $7 3s. ?<I., A p r i l I J u n c  2 7  5s., 
~ l c l ~ v e r c d  ill 4.ton lois 10 l $ ~ r ~ u r r ' s  5 t ; ~ t ~ n .  .. . .~. 

Xl'rl:nrr: ox so~a. -S7 12s. lid. per  l o l l  I o r  delivery u p  l o  .Junv, 
1!1:15, ill li- ton lo ls  cnrriaga pa id  t o  Inrnler 's nearest s lal io l l  
I'lrr ~ rmtar ia l  basis 15.5  PI. cc111. or Ili per cent. n i t r o g e ~ ~ .  

SI'~I;II-(!IIAI,K.-£~ 5s. IICP i o n  l o r  d ~ I i ~ , c r y  111,to Junr, 1!135, iri 
l i-tun lols eerrinao 11ai11 t o  fnrmcr's n rn r rs t  stnt ion fnr ~l l ihtr-  .. . 
r ~ a l  I,:Ls~s 15.6 per  r e ~ l t .  nitrogen. 

~'IDN(:I..XTI:~~~II (;i>hll'r.r:.rlc ~I:I;~~~ILIS%I:~.-£~~ 5s. t o  2111 17s. 6d. 
par,  tor^ ;~ccurdlog tr, p c r c r ~ l l i ~ g c  of cunsl i l l ln l ts.  

xI'Pl;Ol:NN ~'HOSl'llfllr: I'~ll~ll.l~l.:l:~.-El(1 5s. l o  £13 15s. 11t.r 1011 
according l o  perccnlagr of  constituents. 

Latest Oil Prices 

. ~ 

011. was dl111. I':fiy]liian wrl l l r ,  X I 3  Ills.; ~ . d i l l r d  ~~11111111111 
~ ~ ~ l ~ l ~ l e ,  $l(i I$*.; it l lcl ~ l ~ ~ ~ ~ l o r i s ~ d .  e l 8  :IS. IIIILCII, vx ~ n i l l  (snlitll 
101,s :30s. ~ ~ t r $ t ) .  ' ~ l ~ l ~ l ~ l i s ~ l h ~ :  UI!S S~I,II~I~. A ~ n e r i e : ~ ~ ] ,  sp<,t, 
41s. :Id. per cwl. 

l l l~ l , l , . - I , l>sl iEl~ olr,, s]IOI, l ~ l l O I < ~ , l  Xl!l ll:s. p,>r t,,,,; s,y,t., Xl!l; 
Orl..l)cc., f l ! J ;  .J:LII.-A]IYII, Ll!J 23. tid.; $ l :~y-Al~g.,  XI!! i h .  lid., 
~n~I<rc l .  ('II'S'IIPN 011.. lCg?pl ia~~. u ~ ~ l t , .  ~ p ~ ~ t ,  L l 4 ;  ~ , , l i I ~ l v  w. 
linv<l, r;l)<tt. &la;  tt.cl~~liricl. ~,III. tlli; ~lw~,lt>t.iw.d, LIX, III~~,<Y/. 

I'AI.M KI<I:NI:I, OIL, IVIIIIC, l.111.11. q>ot,  X I 4  Ills. II:LI,V~. 
GI:III %IIXI.T <Ill,, ~ ~ x l r a c l ~ ~ ~ l ,  h11,bl. 4211 Ill%.; ~l , ,o<l~tr isc~~l,  e l 4  
1115. I{\I,I$ 011,. ~ ~ x l r n d ~ ~ ~ l ,  SIXII, C2li: rc4i11,,(1, CA7 Ills. So\.+ 

Nitrogen Fertilisers 011,. c~xir l~<~l, , , l~ SI,,,~, $11; l l lh,: l l ,~~,,l<~~l~,~<l. .Xl!I Ills. I,,." t,,ll. 
t'111) 011, (i11<111hIrit~l), 2:)s. 1,t~ <,!%!. ('AsTIII: 011, .  p l ~ i t r ~ ~ ~ : ~ v t ~ ~ ~ -  

~ 1 , 1 , 1 , ~ ~ , ~ ~ 1 ~  ~ ~ ~ ~ ~ , ~ ~ ~ I , \ , - ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ . ~  ,cG (lctnllrr ffi 17s. [;,I,, t ~ c i ~ l ,  :llis,; l irhl, :%Is.; S<Y~~II~II. 2Fs. 1tt.1. e\ \ t .  'T i~ l :~~ l i s~~ ls l ; ,  
Nr,url~tlng,r Eli 1!1s.. I ) t , r r~n l>cr  £7, Jnnnnry, 1935, £7 2s.. A l~ l r r i cn l l ,  spni, 43s. Jd. I l r r  cir.1. 

Inventions in the Chemical Industry 
Patent Specifications and Applications 

THN lol lowing i ~ ~ l o r l n a t i o n  i s  prepared f rom the Oficial Patents Journal. P r i n t ~ d  copics o l  Sl~rci l icnt [ons n c c r l ~ l r ~ d  Itlay I,c o b t e i l ~ r d  
fro111 tb l'atcnt Ofice, 25 Sont lra~npton Buildings, London, TV.C.2, at  Is. each. T l l c  nulrlburs glvun n n d r r  ' ' Appl ical ioas fur 

Pntonts " are fo r  reference in al l  correspondence u p  t o  the ncccptanrc of  the C o ~ ~ ~ p l r l e  Specitici~tion. 

., ~ 

;l;:>l.rir. $ l a r c l ~  9, 1933. 59118/:;4. 
h20notu(t u l a s l u ~ l s ,  ~ n a ~ n ~ l ; ~ u l u r r . - ( ' l ~ c ~ ~ ~ l i c a l  \\orl\s, l i ~ r l i l t~ r l !  

S;~nrIoz. &1nrcl1 7, 1933. [i632;:34. 
AI.I:III~~~.,M 00111'01  NU^, IL~~IIIII~B~~L~I~c.--~. 0. Y a r l ~ c ~ ~ i n d u s t r i ~ .  

Atarc11 4, 1933. (idl5131. 
i\2ANllsAarul:E or. ~ l L n l s  l r r l l l i  s:,lotir>lts n l  celll~I,rac ncl~tnte.-I. a. 

p'srlrc~~indns(rir. &farr,ii 4, 1!B:l. B!tS4!34. 
t i  s - c i s  \ \zcr~i t ,  Sorginc A,-G. 

S. I l e r ~ u e n n  and 11. Ksssouits.  MIII.CIL 7, I Y D .  (i994/34. 
('onrvosIrb, nl.nnrl.>l I~ll:11EhlS, 11rod~cLi~~11.-Tiial1 ( ' I ) . ,  IIIU. 

Wl.fal.cll 7, 19:i3. (i!l96,94. 
'~KI;I:AI,I$I~,TIL AGICXTS, ~IL;L~I I~~:L~~~LI I ,~ , - (~ I I I~ I~L~scI I~~ k'nbrik YOII J l e p  

l j ~ q l  A,-G. J l a r ~ l l  8, 1!J3:i. 7273:34. 
I I A A ' I  H A 1  ASTI-EMlCTlC .~~'Tl l lX,  l l ~ a l l ~ i ~ i ~ ~ ~ ~ l l ~ ~ ~ . -  

( ' l l e ~ ~ ~ i s e l ~ e  I?nl)r ik vorl I lc?rivn, A,-G. &ln~.clt 8. I9R:I. 72i4/:14. 
l l ~ ~ ~ . \ \ . ~ h i ~ ~ ,  l!OMI~O1:hl~h. ~ l ~ n ~ ~ ~ l f a e h r ~  "I' ec,~lll,ini~tiotlk conI:hi~l- 

~IIZ.-('OII~,~~I~IIII IUY I ~ : ~ c ~ ~ ~ I - ~ - ( ' I I P ~ I ~ ~ E c I I P  1 1 ~ d ~ s t r i ~ ~  OI~S. i\111rc11 
s,"le:33. i2 i7/34. 

I)~nzoTIan.riow, I ~ r o ~ ~ ~ ~ ~ . - S ~ ~ e .  ,t1. ('IIVIIL~CII~ III~US~P). ill I~BSII.. 
A l ~ t r c l ~  $1, l$l:l:l. 7278, 34. 

i.a.~ osv.s.r~ IPFS, ~ l l e ~ ~ ~ ~ l ; ~ ~ t ~ i r c , , - l .  G I ~ ' i ~ r l ~ ~ ~ l i ~ ~ d ~ s t r i ~ ~ ,  b l a r d i  
7, 1933. 7'i!l/:l4. 

I)~.VLONIIIM COIIIY-I~NIIS fro111 4-~1tii110dinrylil111i11rh. IIIIIIIII~IIC~U~I'. 

I .  Ct .  F n r l , v ~ ~ i n d ~ ~ h l r i f i  M a r r l ~  7, I93:I. 72801.34. 
I>I;III)I,C*TIIIN <>I? AI.C:,\II ~INI for ~ I I ~ I ~ I I ~ ~ ~ ~ I I T I I I ~  a 111i1lc s ~ ~ i t a l ~ l < ~  

I'I,I. i i> l :~ l \ l< .  I~~III.V*S.- i \ i l~ i i . i i l ~ r  i \ l l , ~ n ~ ~ ~ i l , . l ~  .A-O i\ l i~t.vll 7. l!l:1:1. -. - .. . . , 
l . l l l l / : l~ l .  

.~I:III'I~.I.!I, 8r~1~:~:,\1)s il l~,l 1111. l i l iv, I!L:~IIII~:L~.~~II.K- I. ( i .  I~~IY~IL,II- 
i l~dua l r i c .  M a r ~ . h  'J, 19:i3. iGPJ/:l4. 

Specifications Accepted with Dates of Application 
C'.+r.\r.urlc: AI:Y~EI:I 11,s and p r o c ~ ~ s s  c)E ~ , ~ ; l ~ ~ ~ ~ l i ~ r t ~ ~ . ~ , , - l l o ~ ~ , l r j  1'r1,- 

vrah (>or lx~.:"~~, l i .  \Iar1.11 23, l!l:IA. 4l(i,lU>, 
('Y,\~HYIII:IX~. ~ t t : t ~ ~ ~ ~ l a < , t ~ ~ r c . - ' ~ r i l ~ l t , ~  Sz~lvIy Gl:~sb ( 'o. ,  l.td., 

L, V, 1). Scor:~11, itnd ,J .  I V ~ l s c n ~  3l:hrcl1 I, l!l:l:j, 4l~i,ll l l7, 
1 '1~l : I l '~ lN~: L:Ql I l ~ ~ l l ~ . n  I:,\SEs, ~ l r o c c ~ ~ ~ ~ ~ s  a l ~ l  : ~ ~ ~ ~ ~ ~ ~ r ~ ~ l ~ l s . - L i ~ ~ ~ I v  

A i r  l ' r ~ ~ l u c l s  (h. A l x i l  23, 1932. 4l~i,lIGl, 
(;OXI~I?YI,II\~S AII\,~I'I:I,: n l  1iq11id IIII<I gw,  111~~t l i~t11 X I I~  d?vic<~ t,, 

oI~tai~l . -( ' .  ('~tl,,atl~. Marc11 :i, l!U:3. 4l~I,O:l8. 
L )~s ls , :  I:III;OBK l,l:nTIil~Its  will^ I,ihhiv r l y ~ ~ s I ~ ~ l ~ ~ . - - I ~ t ~ ~ ~ ~ ~ t ~ i i ~ l  ('l~e.ltti- 

cal lnd:~sIr i ,~s,  Lttl., n t ~ d  0. S, J, \Yl!il<,. 12t~rclt 4, l!):l:l. ~lli,lllli. 
I)rsAzr~ I)\-I<S,II IVP;~, IIL~IIII~~~C~II~I, i i~~l 1lr,1,lii~tir>11.-.1. Y .  ,1<11111- 

~OII ( I .  G .  Y ~ ~ r l ~ ~ ~ ~ ~ i ~ ~ ~ l ~ ~ s l t ~ i ~ ~ ) ,  JIitrc41 ti, l!l:l:l, 4l~i.lI5:l. 
~111,111 l ~ F l l ~ i l l 2 I ~ ~ \ T ~ ~ l l  ~ l ~ l i l l ~ l ~  1 ~ I ~ O l J i ' ~ " ~ S .  ~ ~ ~ ~ ~ ~ ~ ~ i c ~ ~ ~ ~ ~ ~ . - . ~ .  1'. I%ttx- 

1t.r :LII,I I t n ~ ~ c r ~ n l  ('ll(~111icit1 1111111~tri~~s. I.td. 1l :~rcl1 7, l!l:l;J. 
4lli, l l j l i. 

I~I,IIII~II I~n! ing ibgv.r?sibtit~g l~v<q~,,r l i~,s,  IIII~II!~~IC~~II~,,,-~~;. I. ,111 

I 'olit dc .\I.IIIOIIIW ixll,l ( ' < I .  i\2iircI1 12. 1!1:14. 4lli,lli!l. 
l ' ~ l ~ ~ h l ~ l i ~ l l : l ~ s  0~~1~1i1.~11:11~1~, ~ l r ~ ~ ~ l i ~ ~ t i ~ ~ ~ ~ . - - l .  .4. l):tvit,q :,nd 1111. 

p w i : ~ I  ( : l ~ t - ~ ~ ~ i c a l  l ~ ~ , l t ~ ~ l r i c , s ,  1.1~1, AIz~rv11 !I, l!l3:j, 4l~i.IlR4. 
('lrl.oul:l\l: lil'lllll~.l: S I  I:l'i\l 'liS.-Illllllill) II11I1111.r ('0.. Ltr l . .  11. 1:. 

' h i s s ,  I?. A .  JOII<~S, I~II~ I ) .  .I. l l ~ ~ d l c ~ y .  JIIIIC, lli, l!l:i:l. 4lli,l54. 
FI;I~I:IIIXIII.\I.T, ~ I I . I I I I I I P ~ ~ o I ~ . - - - I ' ~ .  I,. Ilr,hqui. ian~l I l l l u k a ~ t ; ~  ('~~rpc)rin. 

l i cn~ ,  .1111iv 22, l!l:l:l, 411i,l.r~X, 
,4 t i1 l l l ; \p l l~ l l& l i  IIIII:I\'.VI.I\.E:S.-IIII[~~~Y~~I~ ( ' l ~ ~ ~ l l l i v i t l  I~~, l l lhtr iv ' .  

T,(<I., i tnd 1''. l,(l~l;~*, i\lal.vIt 4. I!J:l:l. 4lIi.tl20. 
.\~.\K~.I~II~;.~II, I~l : l ( l ' \ l : \ r l l lhb. 11. .\. lI(.11 I , : ~ l , ~ ~ r i t l ~ ~ t ~ i ~ ~ ~ ,  TI]?. 

ll,.l. :I, I!l.'Vl. 4lli,l!l:l, 
li.rll.lnlN(. \\\sr1< 111i\,r 111' ~.Ol l l l l , l l \ i l I#.~.  il l l l l i l l~:ll l l\. I. ( i .  I~ill. 

i , t ~ ~ ~ i r ~ ~ l ~ ~ s ~ r i ~ ~ .  Ikr. I.',. l!l:IA. 4l~i .2 '7.  
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Chemical Trade Inquiries 
The followiug trade iuquiries are abstracted from the "Board 

of Trade Jonrual." Names and addresses may be obtained from 
the Department of Overseas Trade (Development and Intelligence), 
35'01d Queen Street, London, S.W.l (quote reference number). 

New Zealand.-A Palmeraton North firm of agents, the proprietor 
of which is at present in  England, wis11 t o  represent IJnited 
Kingdom mannfaeturers of general <(heinicals, drugs, ohemiats' 
sundries, ior the whole of Kew Zealand. (Ref. KO. 253.) 

M0xico.-A firm in Mexico City wishes t.o reprment, on a rom- 
mission basis, United Kingdom mani~fact~~rers  and exporters of 
raw n~aterials for the paint. trade, including c o l a ~ m ,  gum lac and 
linseed oil. (Ref. KO. 264.) 

Prance.-An agent estal~lisl~ed a t  Villehanrl~e.si~r.Raone (Rlinne) 
wishes to nl,t,ain the representation, 011 a romrnission I~anis, nf 
111iited ICingdniii exporters of nlaaont oil and Imtane gas. (Ref. 
No. 260.) 

Company News 
William B1vthe.-The directors annonnre an nrdinarv interinn 

Dartmom China Clay Co-The report for 1933 st,ates t,hat the 
volon~e of sales was maintained, but prices remained at low average. 
The combined effect has lbern the c~~r ta i lment  of profit on working 
lo 2559. Adding to tliis the an~ount Iirooght forward, and dedi~rt- 
in" tax there is f7,663 to be <,arried forward. The bank overdraft, 
wiich .komd at 26,600 in last aoconnt, now stands a t  21,600. 

British Aluminium Do.-The rompany announce that it  has been 
decided to awzit tile full year's tradiilg results before considera- 
tion of a divider~d on tlre ordinary sl~ares. Payment a t  the rate 
of 6 per cent. per anniml, less tax, will be made in respect of prr- 
ferenre shares NOR. 11300,000 and 1,500,00112,200,000 on O~tobel. 
1. Nn c~rdinnrg ij~terim has been paid since 1930. Ordinary divi- 
dends of 5 per cc,iit. liare been fnrtl~cnn~ing in respect of thr  pnat 
thret' years. 

Anglo-Continental Guano Works Ltd.-Tl~r prnfit~ fnr the year 
to d u l ~ e  30 last aiiiountrd to £04:416, conipnrrd with £86,471 in 
1932.38, and k70,i38 in 1931.82. 'l'lle nllncat,inn to ileprerintion 
rmrrve is maintained a t  £5,000, and, afti.r d ~ l i ~ n t o r e  cl~nrges, the 
net balance is up fmnl £40,798 to $49,475. 'Plir director8 recoin- 
mend an ordinary dividend of 71 per cent.-tl~r first since 1921- 
tfnd a transfer of £E,Oli,agai~ist nil---to reserve. l ' l~r  mrry-for- 
s n r d  is raiser1 from £35,5.% to £37,246. 

~. 
of 3 per cent., lean tax (sanlej. 

d - 

~actag01.-TII~ report for the year endell ,Trine 30, 1984, s~lows a Forthcoming Events 
net profit a t  23,440 (against E3,nBlj. The dirrvtora proPnRe wrilirlg Sept. ZT.-Rir~~~ii~gl~rttt >fetalli~rgic.al Society. I'reaidential a<ltlrens. 
OR preliminary expenses 2300, and paging a dividend of 4 per m l t .  ,r. Pallr,n. 7 p.m. 'I'lle datnes \I'alt Me~~irlrial 111i;lit11le. (:reat on i , l~e ordinary sharefi, carrying forward E62R. (!l~arles Street, Rir~~litigliarn. 

International Nickel of Canada.-A qnart,erlg dividend of Rf c.er~ta 28.-Staffordallire Tron anrl Steel Tn~litllte. Presidential 
per share on the preferred stork is annonnced pavahle 071 No\~eml,~r Addre~s. "Polverified lpoel 1'1ring lor Melalli~rgical I'~~rponea." 
1, at cable rate of exchange on N. York nbtaibing in London a1 H. E. Cookson. 7 p.m. The James Watt Me11)oriaI Tnatitnte, 
the opening of biisineas on November 1. Great Char le~ Street, Rirniingliatn. 

OLEUM (an strengths) 
Sulphuric, Battery, Dipping, 
Muriatic, Nitric, and Mixed Acids. 

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

WALSINGHAM HOUSE, SEETHING LANE, E.C.3. 
~elsphone: Royd 1x66. Worb : SILVERTOWN B.16. 

T e m r m  " Rydmchhdc Fen. London.)' 

DRYING APPARATUS 
AND DRYING PLANT 

FOR ALL PURPOSES 

Complete Chemical Plants 
PROCESS - ERECTION - OPERATION 

works : L. A. MITCHELL LTD. Phone: 
CARLISLE CHEMICAL ENGlNEERS BLA. 7106-7 

37 Peter Strret, Manchester 

BRITISH ASSOCIATION OF 
CHEMISTS 

Unemployment Insurance. o m  L I C , ~  paid out. 

Legal Aid. Income Tax Advice. Appointments Bureau 

APPOINTMENTS VACANT 
(18. per line. mlnlrnum cha e ' &  8lxpence extra la cb.r#ed 

wheb replies are Pare&%& to Box Numben.) 

A S S I S T A N T  TVOR'KS M A N A G E R  required for Chemical 
Factory  i n  t h e  Nor th  of England.  W r i t e  g iv ing age, 

experience a n d  sa lary  required t o  Box No.  1618, THE 
CHEMICAL AGE, ($4 Flee t  Street,  London, E.C.4. 

- -- 

APPOINTMENTS WANTED 
(Yrcpald-l d per word; minlrnurn number ol,,worda 10.) 

Heplies can be recsfidd "Box Otace of this Journal In whleh case our 
address 18 included in cost oi advertisement, and sixpence la charged. - 

A S S I S T A N T  C H E M I S T ,  B.Sc. (age  z$), of Explos ive  
Manufacturers wishes adventurous  commission such a s  

provided by Expedition t o  foreign parts.  Consider Anything. 
Reply Rox No.  1619, THE cHE%fIc.41. AGE, 154 Flee t  Street,  
E.C.4. 

FOR SALE 
(18. par Ilne. mlnlmum oham g. 811 bum u(n (I ehargd 

rhdn rapilea .re addre& to !ox Numban.) - 
HARCOAL, A N I M A L  a n d  V E G E T A B L E ,  horticultural,  c .  burnlng,  filtering, disinfecting, medicinal,  insula t ing;  

a lso  ' lumps ground a n d  granula ted;  established 1830; con- 
tractors t o  H.M. Government.-THos. H ~ L - J o m s ,  LTD., 
" Invicta " Mills, Bow Common Lane, London, E. Tele-  
g r a m s  : " Hill-Jones, Bochurch, London." Telephone : 
3633 East.  

F I L T E R  PRESS,  Dehne, 17 C.I. P l a t e s  24 in. x 24 in. a n d  
F r ~ m e s ,  with P u m p  24 in. plunger, n e a r l y  n e w  condition. 

C. F .  DAVIS, LTD., H a t c h a m  Road. O l d  K e n t  Road. S.E:lr. . - 
Wdrs fa p a i l d m  to :- I New Cross 1147. 

C. B: W O O D I , ~ ,  I EMP~RE HOUSE," 
C.R.A., F.l.S.A. 175, PICCADILLY, 

General Secretary B.A.C. LONDON, W.1 
'Phau 1 Rqml 6611 

Y D R A U L I C  P R E S S E S  A N D  P U M P S .  L a r g e  stock in H London. Pr ice  quoted for  a d a p t i n g  and erecting.- 
THOMPSON AND SON, M a r i a  Street,  Millwall.  
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