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Notes and Comments 
Chemical Warfare tliousands it would be ilnpossible to obtain unanimity 

of action; many, either for gain, from a sense of 
ilr (;elleva, in the (:hancellories of Europe, ill 1 ' ~ -  patriotism, or under conlpulsion, would take the line 

1i;anlent and in the l'ress there is talk of war. Except of least resistance. our conclusion, then, digers from 
11, the rnure sensatiollal Press the talk is not of the that some of our correspondents in this respect that 
luaking of war but of the preventioll of war. Whether vl,ilst we are wholeheartedly in favour of the total 
the two types of discussion are really as far apart as abolition of war (if that were possible), and we would 
they would seen1 logically to be is llot a lllatter about welcome any proposal that would really limit warlike 
which we are called upon to express an opinion. If activities in such a manner as to cause the minimum of 
there were ~ i o t  fear of war there would not be so much suffering to non-combatants and belligerents alike, we 
discussion on disarnlanlent. As our columns have do not consider that united action by chemists as a 
shtrwn, considerable interest is taken in the subject of body would be in the least likely to achieve that 
cheniical warfare. l'roposals are lliade to abolish that desirable object. 
and other of the Inore recent tlleans invented by Defence and attack are national questions and must 
wan for the destruction of his fellov7s; suggestions are be regarded nationally and not by one section of the 
made that professional chemists shall be 'prevented by comnllmity-and one that is small at that, some forni of professional ethics fro111 assisting in the should we be deenled callous if we suggested that the 
 lanu nu facture of the ruore frightful fornls of munitions; weapons used in warfare are largely a matter of use? 
penalties are proposed against any chenlist who trans- We do not doubt that there was a decided agitation 
gresses this rule. in the middle ages against the use of gun-powder when 

It is well that internationally-mi~lcied groups of first it was invented, T~ us the best contribution that 
scientific men should consider well the fundamentals chemists can make towards the reduction of the fright- . 
llnderlying their P ~ ~ P ~ ~ ~ ~ ~  before putting them forward fulness of modern warfare is to devote their energies 
publicly. Few things are 'lore to a to finding means for rendering the gases bacteria and 
reputation and to a cause than ill-considered publicity. other poisonous weapons innocuous, Let icience devote 
Can action by one body of men, however distinguished, itself to preventing these new fornls of offence from 
prevent the use of a weapon in war? The answer to 
this question cannot be properly considered in a calm 
atmosphere; only by realising the atmosphere under Interchange of Information 
which the war-cloud gathers can a psychologically true WE commend to the chemical industry in general 
answer be given. It is idle to pretend that.war is the experiment of the Nottingham Section of the 
impossible. During the past fortnight there has been Society of Chemical Industry in inviting several of its 
noticeable a distinct uneasiness regarding the members to present at a single meeting a series of 
imminence of a European war. The very fact of the short papers dealing with problems they had 
ease with which public apprehension has been aroused encountered in industry. In the Press almost simul- 
shows that human nature has not changed and that, taneously there was an account of a legal prosecution 
given a cause, mankind will still fight. The next war for the disclosure of chemical secrets.. Loyalty to one's 
may or may not be fought in our lifetime;. we who have firm is, of course, the basis of employment, but we 
known not only war but also the nature of the peace hold that the desire for secrecy is carried to altogether 
that follows war, pray fervently that it may not. unnecessary lengths in the chemical industry. In the 

The Chemists' Best Contribution gas industry, for example, everyone who has made an 
improvement in plant or process is anxioug to share 

WHEN a nation is attacked it must defend itself or it with others with the result that technical progress 
perish, and it is in this light that the proposals to has been rapid. There are few industries so efficient as 
limit or abolish chemical warfare must be judged. the gas industry. It may be objected that the gas 
There is no method of preventing research into industry is not composed of nlutually competitive 
chemical methods of warfare, and it would be the firms. Its sister, the coke oven industry, is competi- 
height of unwisdom to neglect that elementary pre- tive just as is the chemical industry. Less than 2 0  
caution against surprise. Plans~ for chemical warfare years ago a hush-hush policy prevailed here also ; 
would be work~tl out before the outbreak of war. The mutual acquaintanceships between managers of neigh- 
training of the juniors necessary to control the manu- Irouring plants were actively discouraged. All that 
facturing processes would he the s;lnlplest part of the is now swept away with the same result of rapid 
matter, mow c=specially as  in a hody of men numbering technical progress. The chemical industry would ga.in 
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more than it would lose by a more open policy. 
Secrecy has been the rule from the earliest times, but 
the advantages that would follow collaboration are so 
rrlanifest from the experiences of others that we have 
no hesitation in recommending it. 

'The chemical trade like other trades, must In the 
future organise itself on a national basis to provide a 
means ot conipetition with other nations, rather than 
indulge in internecine struggles one firm with another. 
The hrst stage of this new order of things must be the 
freer interchange of information and secrets. Often 
it is found that the jealously guarded secrets of a firm 
are nothing but the out-of-date practice of a past 
generation. An  open policy would do much to  improve 
our chemical practice. Sir Alexander Gibb, whom we 
have previously quoted, was able to state that " in 
some of the more ~mportant electro-chemical industries, 
processes are almost exactly the same as  they were 30 
years ago, and entail an  uneconomic use of electricity." 
The research associations are doing much to collect 
and correlate information, but there yet remalns much 
that can be done by collaboration between the staffs 
of the several companies in regard to the daily work 
of running the plant and the d~ssemination ot ideas. 

Imperial Chemical Recovery 
SIR HARRY MCGOWAN'S optimism in his address to 

the shareholders of Imperial Chemical Industries, Ltd.,  
a t  the annual meeting of the company nearly a year ago 
has been proved by the events of the intervening twelve 
months LO have been well founded. On that occasion 
Sir Harry observed that : " Unless some collapse not at 
present with cornmon contemplation should descend 
upon theworld, the resultsof our trading for the current 
year should be a t  least as good as  they were last year. 
Indeed, if we may take the first three nionths of 1932 as 
an index, there is every probability that they will be 
better, but the measure of increase, if it should accrue, 
inust be left to events t a  determine." The preliminary 
announcement of the financial result of last year's work- 
ing, issued last week, revealed a gross income of 
.f,6,415,423, a sum not far short of the record of 
£6,502,341 earned in 1929, when the company's 
miscellaneous investments in America and elsewhere 
were yielding much more than they are now. 

After repeating last year's allocation of ?t;l,ooo,ooo to 
the central obsolescence fund and providing £686,000 
(against £260,000) for income-tax, the company shows 
a net profit of £4,729,000, which is £1,321,000 larger 
than a year ago. The board is raising the dividend for 
the year on the ordinary shares from 4a to  6 per cent., 
the addition requiring £654,000, and is placing 
£500,000 to general reserve. The balance to be carried 
forward is £27,000 larger a t  £544,000 Since 7 per 
cent. has to be paid on the ordinary before the deferred 
shares rank, there is no question of anything for the 
deferred shares. The earnings on the ordinary, how- 
ever, work out a t  7.6 per cent., so that there actually 
was something available for the deferred if the directors 
had decided to distribute up to the limit. The most 
interesting figure in the preliminary announcement is 
the £6686,351 reserved for income-tax. This is much 
larger than in any previous year, and if it represents the 
a.mount for which the company will actually be liable, 
a t  current rates, on the 1932 profits, it suggests that 
the directors must h a w  taken a more conservative 

view of profits than sthe Inland Revenue is expected to. 
The figures as  they stand leave surplus earnings of only 
f.526,945 after paying dividends. The amount reserved 
for tax this year would imply that rather more than 
the whole of the d~ ,ooo ,ooo  put to central obsolescence 
should be added to the surplus profits after providing 
for such depreciation as  is allowed for tax purposes. 

Restoration of Wage Cuts 
WIDESPREAD satisfactiori has been afforded by the 

announcement, simultaneously with the issue of the 
preliminary financ~al statenlent last week of the 
restoration of the whole of the Irrlperial Chemical 
Industries wage cuts as froni April 3. The number of 
wc,rkpeople to receive the increase of wages is 25,000 
and the amount of tlir increase is 2s. 6d. a week for 
about half of them and 3s. or 3s. 6d.  for the other half. . , . I h q  total increase will anlount to £180,000 a year. It 
niust be understood that the increase applies to the 
workpeople of I.C.I. only and is not general in the 
chemical industry. I.C.I. represents 27 of the 75 firms 
included in the Che~nical and Allied Employers' 
Federation and two-thirds of the workpeople in the 
industry are in I.C.I. employn~mt. The action of the 
1. C.I. management, which was wholly spontaneous 
and came as  a surprise to tlie workpeople, is an  
example of sharing prosperity. 

In addition to the ~ioticc of tlie restoration of the 
wage cuts, which we cluoted last week, Sir Harry 
McGowan addressed a covering letter t o  the works 
councils, which is equally worth quoting. IHe wrote: 
" While we can in no way affor(1 to prophesy the 
future, my colleagues and 1 fell we are justified in 
restoring to the workers the amount of the wage reduc- 
tion which was authorised by the Joint Industrial 
Council In June 1931. We are taking this stcp in recog- 
nition of the attitude adopted hy the workers in 1931 
a.tid of the helpful co-operat1011 we have received 
generally fro111 tlicln. I woultl rt.1111nc1 you, however, 
that the impruven~ent in conditions may not be main- 
tained. The world situation is a very long way from 
being satisfactory and althougli wcl have, a t  the moment, 
no reason to expect it, there nus t  always be the pos- 
sibility that our own company's position may require 
again to be safeguarded as it did in 1931. We feel, 
however, that our workers have that degree of con- 
fidence in us which would enable us to take whatever 
action might be necessary to protrct the prosperity of 
the great undertaking in which we all have so personal 
a n  interest." 

Royalty and Plastics 
THE British Plastic \foulding Tratle Association 

was honoured by having Prince George as  the guest of 
honour at its annual trade luncheon a t  the Savoy Hotel 
on Thursday. Few trade associations can point to 
recognition by royalty so rarly in their career, for the 
a::sociation is only just three years olti. Rot its rapid 
growth is characteristic of the industry, which is as  
rtmarkable and varied as it is difficult to define. 
Plastics is perhaps the only trade known by a name 
which indicates one stage in the manufacture of its 
products. The industry comprises three distinct parts 
- the  maker of the chemicals, the maker of the raw 

materials from the chemical bases and the section of 
the trade which processes the mouldable plastic 
materials into ohjects of every-day use. 
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The Chemistry of Hydrocarbon Combustion 
Professor W. A. Bone's Lecture to the Royal Society of Arts 

I s  his Ivcturv to tht. Ikuyal Society of .Arts, on March I j, loo0 ethane yields successively ethyl alcohol, acetaldehyde 
l'rofessur \V. !\. Bone reviewe(1 the outstanding facts of hydro- and acetic acid, the absence of more direct evidence was not 
carbon comljustian and sliorved how theg may be accounted felt to be a serious obstacle to the adoption of the theory. 
for. Introducing his subject, lie said that forty years ago 'The outstanding fact that in all four cases under examination 
chemistry 1ras predomi~iantly an esprrimental science in thr tllr hydrocarbon was oxidised to oxides of carbon, steam and 
sense t11;lt thc careful ;~sc r r t a inmr~~t  of facts and their co- :~ldeliyclrs without any liberation of either carbon or hydrogen 
ordination prccc~lrd an). theories coiic~~rning them, but in seemed difficult to explain, however, except on the supposition 
recent yrars the bias in cllomistrv seems to have shiftcd over of such products having arisen by the thermal decomposition 
to speculations and crvptic nomcnclatureq rrith the result of intermediate hydroxylated molecules. 
that theories are appearing in scientific literature withoui In extending the inquiry to explosive combustion it soon 
suHicient and critical examination, or consideration of how fa r  became evident that the main course of the chemical changes 
they are capable of explaining well-established facts. concerned therein may be satisfactorily interpreted on the 

From iXgS to 1912, in conjunctiuu with various callabora- supposition that the result of the initial encounters between 
tors at  both Manchestrr and I.eeds Universities, hr  carried hydrocarbon and oxygen is the same in  both, namely, the 
out a svstematic investigation embracing both slow and ex- formation of an '' oxygenated " (and usually a " hydroxy- 
plosive'conihustion right up to detonation, thr results of lated ") molecule. Undoubtedly at  the higher temperatures 
which established the " hydroxylation thcory " as a working of flames, secondary thermal decompositions come into play 
hypothesis. Hitherto, savc in one or two isolated instances, at an earlier stage, and play a more conspicuous rhle, than 
all the evidencr 1i:td rrference to explosive combustion, and 111 slo\r combustion, hut there are the strongest reasons for 
practically nothing \\-as known about the s l o ~ ~ ~  combustion of brlieving that they do oot precede the onslaught of the oxygen 
hydrocarbons; yet it ~vas  obvious that if unstable oxygenated upon the hydrocarbon, but arise in consequence thereof. 
molecules of any kind a r r  initially formed, the chances of 
detecting and isolating thml \vould be far grentor in slow 
combustion than at  thr high temperature and rapid changes 
in flames. I t  was therefore dccidecl to concrntrate, first of 
all, upon thr slow coml>ustion of metliane, ethane, rthylene 
and acetylene, !vhicIl, be in^ the simplrst cases, Kcre most 
likely to yield results ;tmrnablc to definitt. interpretation. 

Quiet Flameless Combustion 
Here it was found that all the four hydrocarbons examined 

undergo quirt flameless combustion producing oxides of car- 
bon, steam, aldrhydcs and acids, without any appearanct, 
whatever of carbon or hydrogen, in circumstances precluding 
any appreciable oxidation of either I~y~lrogen or carbonic 
oxide; that methane is less readily so oxidised than the other 
three; that u.llilr cquirnlolecular hydrocarbon-oxygen mixtures 
mere seemingly the most reactive, and the 2 : I mixture ( i . ~ . .  
2C,H, + 0,)  was very nearly so, an excess of oxygen beyond 
the equimolccular pro~ort ion al~vays greatly retarded the re- 
action; and that in all casrs aldehydic formation is prominent 
at  an early stage in the oxidation, definitr evidence being 
obtained in the case of ethylene of its prrceding any forma- 
tion of either steam or oxides of carlmn, \vhile with acetylene 
there 1vac indication of the initial transient formation of an 
oxygenatcd molecule C,H30, which immediately gavc rise to 
carbonic oxide and formaldehydr brfore any steam appeared. 
Another outstanding feature of all the oxidations was the 
persistent formation of carbon dioxide in circumstances which, 
while precluding its arising by the secondary oxidation of the 
monoxide, favoured its doinc so bv the oxidation of formic 
acid which was aln.n).s prr.rn'i a m o k  thr pro~luct\. 

In these invrstirations thr lntermed~ate formation of intrl- 

Intermediate Formation of Aldehydes 
.\t fairlj. low temperatures the vapours of primary alcohols 

decompose primarily into steam and an unsaturated hydro- 
carbon molecule or residue, hut at  higher temperatures into 
hydrogen and the corresponding aldehydes. I n  intermediate 
ranges both changes may occur simultaneously, and in flames 
they are al~vaps follo~~-cd by secondary decompositions and/or 
hydrogenation, according to circumstances. At temperatures 
between about 400° and (moo (or thereabouts) aldehyde 
vapours, containing one -CHO group and one or more other 
carbon atoms, are primarily resolved into CO and a saturated 
Iiydrocarhon, as in the case of acetaldehyde :- 

CH,.CHO = CH, + CO + (2  K.C.U.'s) 
and svith further rising temperature, the breakdown becomes 
progressively more complete, tending at  very high tempera- 
ttirrs to some such final stage as :- 

CH,.CHO = C + 2H2 + CO - (19.8 K.C.U.'s) 
Of all thr oxygenated molecules known to he formed in slow 

combustion, the vapour of formaldehyde is pre-eminently that 
~rhich at all temperatures in flames decomposes ~ r imar i ly  
into carhonic oxide and hydrogen (plus, maybe, some trace 
of methane) \I-ithout any separation of carbon whatever :- 

H.CHO = H, t- CO - (13.5 K.C.U.'s). 
(;lvoxal vapour would he resolved at all temperatures pri- 

marily into CO + H.CI3O and secondarily into 2CO + H,, 
:llso without any carbon deposition. Consequently, when- 
r \ e r  the explosion of a hydrocarbon-oxygen medium results 
in substantially nothing hut carhonic oxide and bydrogen, 
without any carhon deposition, an intermediate formation of 
formaldehyde, or possibly glyoxal (or both) may reasonably 
IJP inferred. 

mediate aldehydes and ficids was proved. In the case of 
methane there was formaldehvde and formic acid: from Hydroxylation v. Peroxidation 
ethane, acet- and form-aldehydenZand formic acid; from ethy- 
lene, also acet- and form-aldehydes and formic acid; and 
from acetylene, C,H,O, and its polymeride polyglycolidr 
(C?H,O,)r, formaldcbyde and formic acid. These fratures 
po~nted unmistakably to an initial associatioll of tbe hydro- 
carbon and oxygen producing in each casr an oxygenated 
molecule which subsequently either decomposed or was fur- 
ther oxidised, according to circumstances. 

Nature of the Initial Oxygenated Molecule 
Continuing the investigation it was of prime importance to 

establish the nature of the initial oxygenated molecule, and 
here, a t  first, matters were not so clear as they are now. 
,While the knolrn facts accorded 11.ell with the hydroxylation 
theory, it is only recently that direct Froof of the initial for- 
mation of either methyl alcohol in the casr of methane, or 
of ethyl alcohol in that of ethane, has been forthcoming. When 
it was found that (i) undrr experimrntal conditions the alco- 
hols in question are oxidised much fastir than the corrr- 
sponding hydrocarhnns, and (ii) on oxidation with o7one at 

On explosion with its own volume of oxygen-or just half 
of that required for complete combustion-methane yields 
principallv carbonic oxide, hydrogen and steam :- 

CH, + 0, = CO + H, + H,O 
although a relatively small amount of carhon dioxide is pro- 
duced owing to the " water-gas reaction " CO + OH, = CO, 
+ H, coming into play during the cooling period. Such re- 
sult is just what might be predicted from the "hydroxylation" 
thcory, supposing a "non-stop" run through the mon-hydroxy 
to the di-hydroxy-stage follorved immediately by a complete 
breakdown of formaldehyde into carhonic oxide and hydrogen 
and subsequent "water-gas reaction" during the cooling. 

The explosion of an equirnolecular mixture of ethane and 
oxygen was immediately Reen to be crucial as between the 
former idea of a preferential burning of the carbon and the 
" hydroxylation " theory. For, whereas, according to the 
former, only carbonic oxide and hydrogen should result, the 
"hydroxylation" theory 'would require the formation of 
methane, carbon, hydrogen, carbonic oxide and steam, with 
some rarbon deposition. 
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In recent years there has been niuch talk about the initial theory of hyclrocarbo~i.conihustion. First of all, there is thc 
association of the hydrocarbon and oxygen resulting in a significant fact that in the slow combustion of gaseous hydro- 
.'peroxide" rather than an "hydroxylated" molecule, alkyl carbons at  atmospheric pressure the most reactive instances 
peroxides !e.g., CH,.OOH and CH,.O.O.CH,), which were are not tlie eqnimolecular but thost, with a hydrocarbon oxy- 
first described in 1900-1 hy Baeyer and Villiger and have re- gen ratio 2 : I corrrspondiag 1vit11 the alcohol-forming ratio. 
rently been re-investigated by Kieche and his collaborators, Secondly, careful experiments lia\.c shown that whereas dur- 
are obtained by acting upon a (1;-alkyl-sulphate ~vitli hydro- ing the "induction pc.riods " of such reactions tlie formation 
gen peroxide in alkaline solution. They are unstable endo- of minute quantities of aldrli?drs can usuall!. hr  observed, no 
thermic liquids which readily explode upon being suddenl~ tracr of any rithcr precedent or sinlultaneous peroxide-forma- 
heated or subjected to shock, producing aldehydrs and hydro- tion can be detected. 'Thirdly, in experiments on the pres- 
geii together wit11 hydrocarbons, alcohols, acids and steam. sure-oxidation of methane, carried out hy nrs .  D, M. Nexvitt 

It lras the late Professor Callender who, as the result of and E. .%. Haffner, substantial quantities of hot11 methyl alco- 
:>s~eriments upon the slon combustion of hexane, which re- hol and formaldehyde a e r e  isolated ~vithout any sign of prr- 
sulted in the fortnation of \~aleraldehyde, acetaldehyde and oxide formation being detected at  any stage of the process. 
formaldehyde 'ivithout any detectable initial hexyl alcohol Finally, experiments upon tlir pressure oxidation of ethane 
C.H,.OH, first suggested that the intcnse oxidation of a hydnl- recently completed, and nolv in coursr of publication, by Dr. 
carbon in air more probably involves the formation of an D. M. Sewitt and Mr. ..\. M. Bloch havc resulterl in the isola- 
alkyl prroside .' by the dirert incurporation of tbr oxygen tion of large quantities of ethyl and methyl alcohols besides 
molecule in the hydrocarbon molecule and after collision " acet- and form-aldehyde, acetic and formic acids. 
~vliich subsequently decomposes into aldeh!.des t~nd 1vatt.r. 'The rxperimental evidence \vIiich Professor Rone laid heforc 
.Although at  first sight such a notion may seem plausihlr his audience comprised the slow and explosivc combustion 
t*nough, Professor Rone thinks that the evidrnre :ldduced in of all thr known gaseous hydrocarbons (i.c.. methane, ethane. 
it* favour is quit? inadequatv. Hc and his colleagues re- propane, ; ~ n d  butanes; ethylene, propylene and butylenes: 
cently sought di l igmtl j  but ~rhol ly in vain for .;uch evidenct~ trimethylene: and acet~lene) ,  as studied during the past forty 
in the slo~v comburtion of mrthane, ethane and propane, al- years in his laborntorit,. under a !vide range of condition< 
though they found some cvidence of secondary '.peroxidation" right up to detonation and high pressure explosions. I'rar- 
of aldehydes, and are of opinion that the "peroxidation" tically every postulated intermediate compound in the hy- 
lhypotbesis probably arose out of a mistaking of such second- droxylation scheme has not only heen isolated but in many 
ary effects for a primary prroxidation of the hydrocarhon, of cases quantitatively determined. In his opinion, its cumula- 
which they could find no evidence ~vhatesoevt.r. tive force is overwhelmingly in favour of hydroxylation as  

Concluding his lecture, Professor Hone said that there are akainst the peroxidation theory. "Indeed," lie said, "through- 
several positive lines of evidence which converge against the out tlieqe experiments, not a scrap of evidmcr in favour of 
,,peroxidation" but arc in favour of thr " hydroxylation " the lattrr has heen forthcoming." 

- 

Letters to the Editor 
'The Editor welcomes expression of opinion and fact from responsible persons for publication in thew columns. Signed letters are, 111 

rourse, preferred, but where a desire for anonymity is indicated this \\-ill invariably be respected. From time to time letters containing 
useful ideas and suggestions have been received, signed with a nom-de-plume and giving no information as to their origin. Correspondence 

cannot be published in THE CHEMICAL AGB unless its authorship is revealed to the Editor. 

A New Research Handbook 'Treasury in no net loss of revenue. In fact, their figures 

are engaged in a L d  Handbook of Extra- would shorr a gain. This sounds a startling proposal, but 
ITniversity Ilesearcll in Pure and ,4pplied Sc.ence,-~ in which let us reduce it to figures :--Of each LI v e n t ,  one-third- 

lve propose to give data concerlling commercial, endo,ved, 0% 8d.-would be chargeable against the profits of the year, 
and laboratories not included in the reducing income tax by IS. Sd. But every A1 spent in equip- 
I:niversitie,, Year Book, ,,-e do not wish to include ment would mean at  least 10s. spent in wages; in many cases, 

laboratories and institutiolls solely to testing more. Every 10s. spent in wages lrould obviate the necessity 

materials and products, collecting (tata and other ,vork not 3f js. qd. in dole payments the average 

of a de,,eloFmental and original character, Firms and others !\'age earned i= three times the dole). 'l'hereforr a net gain 

who are engaged in research are invited to communicate with '".8d' in the A 'vould result' 

11s. If a firm making A~oo,ooo profits and paying iiicome tax of 

me propose to state type or types of research in pro. &j,m nrere encouraged to s ~ e n ( l  L30,"=Q on new equipment, 

gress as fundamental, nelv inventions, improvement in it ~ o u l d  pay A2,500 less in taxation to the Treasury ii.e.. 

methods, improveulent in product), ,,.ith 5s. in the L on Alo,mo) but would create Ar5,ooo in wages 

qualifications, and recent publication., including patents, ;\vr ""lluuobviate the spending by the Treasury of L 5 , w  in 

should also like data of approximate floor space and annual dole, a net gain of f;29500' In such times the present, a 

mpenditure, that the Fuh,ication he of service measure of taxation relief calculated to create employment in 

to those ,vith ideas, materials, instruments services to this manner would seem sound finance and \rise statemanship. 

market, and also to those anxious to be informed of these. -'Ours faithfrllly$ 

V'e also believe that it ~r-ill serve as an advertisement of, and ARTHUR H. GLEDHILL. 
a further spur to, the rnthusiasm for propress i n  Rritain,- Chairman, Sorkshire .Area Institlltion of Mechanical 

Yours faithfiilly, 
Engineers. 

Trinity \Vorks, Halifax. 
R. Mr. HOLMAN. 

Hon. Grn. Secretary. 
'l'lie :\ssociation nf Scientific ;\Vorkers, World Benzol Production Decreases 

70 Victoria Strret, S . \ ~ . I .  
PR~I)IJCTJOK of bmzol during the third quarter of 1932 - showed a ne\v tlecrease in all prociucinji countries (~vith one 

Suggested Budget Reform exception), this bring parlicularly marked in E'rance-amonnr- 
ing to 13 per cent., according to the recent report of the Inter- 

.Sm,-By a provision, in his forthcoming Budget, that for national Henilol Committct,. Stnck.; of benroi a r r  also said to 
111e next three years expenditure 011 plant, premises and acces- be decreasing. I'urchase~ of hrnrol from :~brusd by the vari- 
qories for the improvement of business should be chargeable ous importing countrirs in l<urope arc rrported to br decreas- 
against profits for inconie tax as to one-third of their original ing, both I.'rance and Germany sho~ring a decline ill import* 
cost instead of j per cent, 011 reducing values, as at  present, of benrol. 6sports remain stationary for all European coun. 
tlie Chancellor of the Kxchequer ~vould he giving a splendid tries. Tlir report iacludos tables giving productio~i of brnml 
stimulus to industry and employment. while involving thc in Eornpe;ln cnuntrie4 during thr third quarter of 1932. 
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without leaving the highway; it was due to a quarry plant \\orkmcn contented and it is probable that profits are being 
situated about a hundred yards from the road. The noise of made for the shai-t~holders. The machines %'ill then be found 
the crushers could be heard as they crushed the rocks; the to be sl~pplted tvitli clean oil and grease instead of lvith a 
crushed stone fell into an  cleva~or-open to al l  the winds that mixture largcly consisting of dust slid grit and the qucstion 
blexr-\vhich d~scharged into some trommels and some screens of maintenance is not om. lliat is choked dolvn our throat 
ahout fifty feet abbve ground level. ,These screens were because the lack of it is <o nppnnLnt. Thr  business of crush- 
totally unprotected from the wind and the clouds of dust ing and pulverising machinery is to m:ik<, dust and therefore 
which were created, was the cause of the complaints of the it is moit essential that wlirn it is matlr tliat it can be con- 
villagers in the hamlrt half-a-milc away. When one men- trolled. 
tlons the word maintenance under such conditions it seems 'So sum up this qurqtion it rcsolves itsrlf into one of pur- 
almost a mockery. The common sense of it is to see that thcse rh:~sing such machines flom ni;il:ers with rerognisrd er- 
crushing plants are constructed by men nith experiencc and periencr and follon.ing tlirir instructioni. Tlirn, in this firld 
that the hadly constructed ones are scrapped. of mtlcavour, morr rrnployrr~ v i l l  he \rorl.;ing under hrttrr 

I t  is a iact that !\-hen a plant is properly designed and conditioiis than thcy ;ire at  prc3scut, :iiid siliroqi.; and kindred 
constructed thr worl;ing condition5 will I,? right and the. ililmrnts will dikapprar. 

German Chemical Export Trade 
The Present Situation Reviewed 

I N  common with other trades, the German chwnical industry 
has not heen spared tlie effects of the world depression, and 
the losses in trade it has suffered, both at  home and abroad, 
are quite conslderablc. The export oL chemical and pharma- 
ceutical products constitutes one of the principal itrms In thr 
German foreign trade, and in 1931 it amountccl to 974 million 
marks, or about one-tenth of the total Grrman cxports. ?'hr 
proportion 11.a~ increased in 1932 to one-eighth, hut the goods 
cold last year vere ~ ro r th  only 692 million marks, \vliich means 
a drop of about 30 per cent. Practically every itrm on tlir 
list has suffered a set-back, in some cases as niucll as 50 per 
cent. Ba5ic chemicals, acids, salts, and other compoundh of 
basic chemicals fell from 426 million malts  in 1931 to 306 
millions last year. Paints and colours were esborted for 193 
million marks against 2j9 million in 1931. Potas.;ium sul- 
pliate dropped from 51 million marks in 1931 to 27 millions. 
'The export of barium, lead, sodium, and nickel compounds 
fell from 42,000 tons to 38,000 tons, iind in connection lvith 
this item it is interesting to note that tile value of the goods 
rxported remained the samr, namely about 52 million marks 
for each year. Certain products, lios.rver, have not suffel.ed 
such a heavy drop as  it is supposed, for instance, tlie quan- 
tity of potassium sulphate exported in 1932 was itl)ol~t 2?3,0oo 
tons against 355,000 in 1931, and the pricr rralised was 24 
million mai-ks less which corresponds to a rc.duction in pricr 
of about 14 per cent. only. The same circumstanres apply 
to soda, pure and bleaching, and other cleansing materials. 
The Germans even succeeded in increasing their export of 
these from 61,000 tons in 1931 to 9j,ooo tons last year, the 
value of the goods being about 8 and lo million marks rei- 
pectively, representing a drop in price of about 20 per crnt. 
n o t h e r  considerable increase in exports took placc in potas- 
sium nitrate (Chile saltprtre), of which Germany exported a 
total value of 21 million marks against 8 million marks in 
~. ~ "3'. 

Future Outlook 
Considered generally the chemical markers remain much 

the same, England hiading the list irith zS million marks, 
Holland with 26 million, and Switzrrland with 21 million (all 
these figures are for the first nine months of last year only, 
totals for the year not being available yet). The heaviest . 
losses the Germans have suffered in their business with thr 
United States \vhich bought for 19 million marks only against 
43 million for thc same period in 1931. The position of tradc 
experienced a slight improvement during the last few months 
of 1932 both inland and for exy.ort, but since then no apprr- 
ciahle change has taken place in the situation. All in all, 
considering the very great handicaps under which the Gcr- 
man industry has been working during the last two years, tlir 
results of their export business can be vieived by them in the 
nature of quite a good achievement. I t  is surprising indeed 
that, although tlie Germans claim that owing to the drop in 
qterline thev have lost Go uer cent. of their trade in the Far  

many emb:~rkcd upon :I I~u t l r r  ;~1111 vrjivlahlci rv;ir \rith tlir 
Scandinavi:in countric.: :and llolland, :ind nltrr a long battlr, 
quotas 11-rrr introdurrd 011 !he importation o f  1bult1.r into thr 
rountry \rith tlie result that it has antagoii~srrl tliosr countrir.; 
to a very liifih d<,gree indrr(1. I.atrly G1,rm:lny l i a ~  introduced 
restrictions on ihc importation of 1x1-d and papri- n.nod. $1-liirli 
mra-ore has affrctrd somr other rountri~+, ~ iamr lg  C7rcho- 
clovakia, l'oland, tlnited S t a t r ~ ,  and Hussia. Arart from 
that, several commrrcial trmties liavc Intrly rspircd, nnd 
somc have bern rmnunrrd. Atnong thcse tlirrt is Slrctlcn, 
Holland, Cliilr, and l I 1 ~  .lrgrntinc. The riTrrt of this  rill 
l)r an automatic incrmcc of duties on tlir inlports from thosr 
rountries into Germany. Nojr, it 1m.i not to hr  rspected that 
all these rountrirs ivould looli \ritll rquanimity upon the 
dalnafic to thcir tradr as a rrsolt of tliis polir!., and somr of 
thrm have not bcen long in devising I-rtaliatorv measures. But 
ollicial steps apart, the feeling in thosr rountries against Ger- 
man imports srrms to Iiavc grown very Ftrong, and the Grr- 
man p a p e ~ - ~  are fill1 of rrports giving drtails of thr  injury 
that is heing donr to thr Grl-man csport lradr hy tlir Govrl-n- 
ment policy. Tlir clirmiral industr!.. tliat rnllnts among tlir 
rountrirs roncrrnrd some of its hrct rustomrrs, virlvs ivitli 
firrat concern tlir furtlirr drvelopmrnt of this mutually des- 
tructive trade rvar, rralising that tliis is fiiizing the competitor.; 
a very good chance to ~ r t  a footllold in tlie markets mlirre 
C,erman trade dominated beforr. 

Exchange Reactions 
The greatest damagr done lo tlie exports of Grrman chemi. 

c:11s arr  the foreign rxrhangp rrstrictions. Hrrr  again, the 
Gcrman manufactul-ers have very good rracon to put Tart of 
tlie blame at least on thrir own Gor~ernmrnt. Germany was 
the first to introdurc thr ronlrol of rurrrnrv ~ r l i rn  the finanrial 
rrici. hrokc out over tlir ronntry in thr middlr of ~131.  Thr  
panic nras prrat, and it is quit? possihle thnt this measurr . . 
did prevent the German mark from hrraking away from its 
moorings. The Grrman exnmplr was coon af ter~mrds fol- 
l o ~ r r d  hy nrarlv the whole of E i~rope  and somr countrirs out- 
side, in srvrral caws for no apparent reason at  all, simplv as 
a rrtaliatory qtep. Graduallv the foreign rschange rastric- 
tious, from t l ~ r  original aim of saving the riirrencirs from 
Ivpreciation, have turned into a Jrrapon of throttling im- 
ports, the imports from Grrmany inrlotlinp. Where the Ger- 
man Governmrnt is also to blame is that up to this very 
moment it has not rvrn attemptrd in the lmst to modify thr 
foreign esrhangr rratrictions in spite of thr fact that the 
rraqon for the adoy.tion of this measure has lonfi since passed. 
Tt is c h a r  that as lonfi as Crrmanv persists in kreping thesp 
l.estriction*, othrr countrirs \rill do the same, causing great 
damage to the German export trade in general and to thr 
export of chemical products in particular. 

Phosphates on the Danube 
East, h e  loivcr value of the pound has not affected the export IT  is said that l)hosphates have heen found in thp sh'inglr 
of German chemical products to any appreciable extent. on the hanks of tlir Danube. ' rhr  Austrian Government has 

Further outlook for the German foreign business is not very taken over the drposits and is carrving out investigations. 
mcouraging. During. the latter half of the past year Gel-- tllongli it is iindrrstoocl that the amount is small. 
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Personnel in Industry 
Mr. W. A. S. Calder recalls some War-time Experiences 

hIR. \Y. :\. S. CALIJER, past-president of the Institution of guarding the men under their control; (2) maintaining or im- 
Chemical Engineers, and a director of Imperial Chemical proving the quality of the products turned out; and (3) im- 
Industries, Ltd., read a paper on " Personnel in Industry " proving elficiency and reducing costs. The last was SO 

at  a joint mepting of the 13irmingham and Midland Section obvious that there was little or no risk of its being overlooked 
and the Chemical Lngineering Group of the Society of Chemi- and that was partly why it yielded precedence to the question 
cal Industry at Birmingham on March 17. of quality. Most old-fashioned firms had created such rela- 

Mr. CALDER first took the opportunity of [:aying tribute to tionships with their customers that the most complete con- 
the response that was made by chemists and engineers to the fidence existed. That being so, it was conceivable that a 
country's call during the war years. The whole staff con- gradual degradation of quality could go on for weeks and 
nected with H.M. Factory, Oldbury, carried 1," under, at even months without its being observed and a complete shat. 
times, most difficult and trying circumstances, with a selfless tering of the confidence which had taken years to gain might 
devotion to duty. One of the problems ~ r a s  to insist on much ensue. 
needed rest being taken and, on se\.rral occasions. it ~vas Kee~ine Promises . - 
only possible to enforce this b) the threat of thrir admittance 
to the works being actually preventetl. l.he same devotion .'I1 promises be imp1emented' There was 

by no means to thr  Midlands, and members 
nothing more likely to undermine relationships than the 

of the profession ,rere none in they lightly given promise by some great-hearted fellow which, 
.-.,- through some reason or other, he failed to keep. The result 
LUaUC. 

Conscientious Objectors 
'l'here was at one time a distinct shortage I I ~  suitably trained 

chemists and engineers, due in part to the \iicrifices of those 
who had joined the forces in the eal ly days and the value of 
~rhose lives ~ r a s  not suficiently realisrd at that timr by thv 
higher powers. It was durinx this shortagr than ;In r\.twt 
came to his notice which had always been far beyond his 
understanding. They received communications to thr effect 
that two exceedingly well-trained men wrre due to go to 
prison in a week (11 so as  conscientious objectors unless they 
could obtain work of national importance. Thry were both 
undoubtedly sincere and they affirmrd that their consciences 
would not allow them to 'I take life." When asked if they 
~ rou ld  be prepared to assist in the manufacture of high ex. 
plosives and poiqon gas, and in the preparation of any othrr 
materials to cause annoyance to our then enemies, they both 
declared their lrillingness to do thrir utmost in such con- 
nection. Both lrrre engaged and a warning was given to 
several I' trusties " to keep an rye on them and to see that 
they did their fair share. There,was never any cause to con!. 
plain of their work, and they zralousl!. assistrd in every way: 
the satisfaction of all conrrrned was also apparrntly to thrir 
own consciences. 

The term " personnel " was originally restrirtr~l lo t111. 
manhood of the Army and Navy, in rontradistinrtion to their 
equipment. There was such a close resemblance brt~vera 
organised industry and the armed forces that lhr  rxtension 
of the original meaning rr~luirrd no rxcustS and was e normal 
sequence. 

There was no need to Croup prrhonnel into rla\srz: hi5 
strong conviction was that the ratio of good, bad, and indif, 
ferent performers was about equal in all thr so-c:~lled gradrs 
of societv. There was at least no clisvositian on the nart of 
1!orkmei to takr a less broad and grnerous view of aAy pro. 
posal to deal with troublous times than \voul(l be taken by 
high officials. The broad prinriple to be obsrrvrd in a desih 
for co-operation was to rpali.;r the respective duties which 
men owed to their wbordinates, rolleagurs, and suprriors. 
'There must br real disricline but it must not he irkcnmp. the 

was &e same in all cases, whether the promise referred to 
improved position, improved remuneration, or improved con- 
ditions. A difficult question was the treatment of those who 
offended against rules or disobeyed orders. The eagle eye for 
;.ny such features might not infrequently he replaced by the 
Srlsoti rye to the telescope. I t  was comparatively easy to 
r-rwte an atmosphere that nothing was really missed by those 
in charge but that occasionally misdeeds, especially if they 
had been caused by undue zeal, were not officially observed. 

Mr. Calder recalled that on one occasion a special depart- 
ment in !rhich the greatest interest was being taken in etT- 
ciency, was under the control of a desrr\-edly popular chief 
who had imbued the whole of his command with the team 
spirit. Such extraordinarily good results were obtained that 
an investigation ~vas held. It was found that although there 
was no question of any money bonus heing involved, some 
of the loyal fellorrs, out of sheer goodwill, had been raiding 
a neighboul-ing department to secure material for improving 
their own eAiciency figures. 

A difficult and distasteful problem in connection with per- 
511nnel in industry is that of dismissals. He had come across 
extraordinary and divergent views as to the type of men to 
srlect for retention. In one case the views of a certain school 
were faithfully reflected in the reply given by an  extremely 
buccessful manufacturrr to a friend who remarked that he 
(lid not think much of one of the manufacturer's staff. His 
reply was " 1 know that Mr. So-and-so is a fool, but that is 
the only typr I care to rmplo~ . "  How different was the case 
of thr brilliant and youthful administrator \rho (fortunately 
only theoretically) wa\ al\rays anxious to get rid of any mem- 
I)rr of his staft whom he did not think could ultimately occupy 
a high position. His own view was that under ordinary cir- 
rumstances only the hopelessly lazy and dishonest should be 
di<chz+r<~<-cl . , . . . . . . m .  

A Final Good-bye 
In connection with any necessary partings it was far  better 

' 

that they should he made effective immediatel~ after they had 
been decided upon. Welcome the coming, speed the part- 
ing guest " had a real significance in such cases. The most 

~-~ 

mean course had to be strrrrd between red tape and Flag. ~e"er0u"fillancial arrangements should be made and a final 
" good-bye " said, as any man under notice tended to be, 

Relative Importance of Duties ronsciouslv or unconsciouslv. a clov if not a distinct menace 
The realisation of the value of disciplinr was none tou 

apparent to us as a nation, in our earlier vears. Possibly the 
success in some directions of nations \vh&r compulsory mili- 
tary training was in force could hr traced to this raucr. Hi5 
own belief, however, \\-;IS that British prrsonnrl in iljdustry 
was unexcelled if not unequallrd in any other country. Cer. 
tain other nation.: pos5ihly had thr faculty of rxcelling in 
certain directions and thr drvotion of a lifetime to ;I com- 
paratively narrow field of obsel.rntioll could not he regarded 
as a typically British characteristic. ' 

There was a general rulr which he had nlways laid do\r11 
to chemists and engineers in charge of departments, an11 
which had recently heen rrturnrd to us by the Unitell States 
as a new maxim ! It trac that the relative importalicr of 
their dutirc iho~lld Iw plac~*d in the following order-(1) safe- 

B 

to an organisation, and if free he Lad the whole of his time 
at  his disposal for finding another sphere of activity. 

The varying types were well shown up in the question of 
reports. They all knew the man who would furnish a report 
on any subject, promptly and quantitively, and they knew 
ho!v they usually hated wading through such reports. .4t 
the other end of the pole mas the man whose reports werr a 
delight to read, concise, clear, and comprehensive, but with 
whom almost personal violence was necessary to obtain a 
report on anything ! 

11-hile defining the scope of each man's particular duties, 
it was rssrntial that the watertight comvartment system 
should br discountenanced. There was still a point in the 
old story of the railway company where the one department 
successfully designed and constructed locomotives of magni- 
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ficent proportions, only to have i t  pointed out by another de- Mr. J. .\. KEAVELL, in moving a bate of thanks to Mr. 
partment that the existing bridges rendered it impossible for Calder, said he had a firm conviction that the pace was set 
such engines to be run over the system. in a works by a few men a t  the top, and the attitude of mind 

A factor in promoting contentment was the question of the of the workers was largely influenced by the sympathy and 
possibility of some financial return over and above the fixed consideration that was shown to them by those few men. This 
salary or wages. I t  gave the greatest zest to all to feel that principlr applied equally to the scientific and research work- 
they participated in the prosperity of a concern. This could ers. Hc was of opinion that this country had produced and 
most wisely he arranged by some system of profit-sharing on n a s  going to produce as fine a lot of technical men as were 
a pooling basis of interests, but they must beware once more to be found anywhere in the world. They were getting the 
of the water-tight compartment system. I t  used to be argued right sort of men from the universities, and men who were 
that a profit-sharing system was all very well while there were serious and extremely keen itbout their jobs. 
profits to he shared but that the workmen, in particular, Those taking part in the discussion were the chairman, 
would resent i t  bitterly if any bonus they had enjoyed under Mr. S. 1. Tungay, Mr. G. R. Jones, Dr. A. J. V. Underwood, 
ordinary conditions vanished in lean times. This argument Mr. D.'w. Parkes, Mr. J. McKillo~,  Mr. 1'. M. Potter, Mr. 
was out of date and the average workman was capable of :A. V. Khead and Major L. 1 .  Barley. 
taking a sane and generous view of any such abnormal posi- .In informal dinner followed at tlie Imperial Hotel, Mr. 
tiou; his reaction would only be to contribute his best to win Heavell presiding. Some interesting films taken at concerts 
through to prosperity. and social events connected with the Society of Chemical 

The establishment of suggestion schemes was of real mutual Industry by Mr. George King (lion. secretary of the Birming- 
benefit to workmen and employers when sympathetically ad- ham and Midland Section) were illown. 
ministered. There was nothing which required more sym- Earlier in the day a party of about 40 mt:mbers of the two 
pathy to ensure success. The average foreman did not take groups vi.;ited the Bournvillr ,Works by invitation of Cadbnry 
kindly to prize-winners. This feeling was entirely altered by Bros. They were received by Mr. Grorge Cadhury, a mem- 
the payment of a small proportionate bonus to each foreman ber of the firm, and made a tour of th l  works, particularly 
for the prizes won by the men in his department. I t  might that portion relating to the ~~ngincering sida. The party was 
not sound a logical step to take, but it certainly succeeded in ~ntertained to tea, a11d on be1i;ilf of the firm Mr. George 
~nailitaining a flourishing crop of useful suggestions. The Cadbury gave tlicrn a cordial welu~rnc. Due acknowledgment 
cultivation of a true sense of proportion in life generally, by of the comp:tny's 11ospit;tlity was made on hehalf of the 
all concerned, was the key-note to obtaining the best results vi5itors by Mr. 1. .I. I<earrl!, ch:tirman of tht~ Chemical 
in connection \!-ith personnel. Enginrering Group. 

Average Error in Sampling 
Its Industrial Significance Explained by Reference to Coal 

THE general principles of sampling coal and coke were dis- presence of a greater percrnta:e of ;tdvrntitious impurity- 
cussed by Mr. 1.:. S. Grumell in a paper read before the ,West have a greater degree of vari;tl~~lity or ;t liig.ger average error. 
Cumberland Society of Chemists and Engineers, at Working- At first t l ~ r  average erl-or n.:th o11t;iincd by the samplrng of a 
ton, on March 17. He said that it was very necessary to grasp large number of inrlividn;il trabrons, and the full significanc~, 
the meaning of "average error," which could best be ex- of average error was not krlo~rn, but si~bscqurnt investigations 
plained by a concrete example. If there are one hundred have proved beyond rloubt .tli;rt tlle average rrror is a real 
wagons of coal, and each wagon is sampled and tested for characteristic of coal ant1 c;111 111: ;rpplird irrespectivr of the 
ash content, the nearest approach to the true ash content of quantity being coosidered. 
the 1,000 tons will be the average of the ash contents of each In  the early days it w:rs huggested that the average error 
\vagon, which, for thr. sake of argument, we will assume to be obtained by thl. sampling of, say, roo individual wagons 
I j per cent. The ash content of the coal in individual wagons might bear somv relationship to the numbrr of !vagons exam- 
may var? from ro per cent. up to 20 per cent. and will there- ined, so in several cases the loo wagons were divided into 
fore dev~ate by a certain amount from the average or most lots of 20 wagons choscii at c random, and it was found that 
probable value, but if we take all the deviations of individual t11c average error clioscn each of the 20 wagon lot. 
wagons and add them up, irrespective of sign, and divide by \\.;is of the same ortlel- as for thr roo wagons. It 
roo, we shall obtain a mean deviation or "average error."  IS then suggested that this measure of variability was one 

The term "average error," he continued, is a measure of ~rllicb pcrtainrd to wagons but did not necessarily represent 
the variahilitg of a heterogpneous mixture; in this case, it the real variahilitv of the ronl and could not, for instance, 
is a measure of the irregularity of the product of mining coal. apply to the distriimtion in :I single \vagoo. This was investi- 
I t  may also be considered as representing the chance of get- gated hy taking. and analysing separately a number of 2 Ib. 
ting more or less shale or other impurity in a given wagon and 5 Ib. increments, when it was again found that these had 
containing a heterogeneous mixture of coal and impurity. In an average error of the sirme ~lrder ,  as is shown by the follo~v- 
other ~vords, it is a measure of the degree of variability of any ing figures :- 
substance or operation. In  coal the variability is due to im- :\rerag< 1'rror i14 d t ~ t ~ r ~ ~ ~ i n ~ ~ ( l  I)\. ~vagolis ... 1.41 
purities such as shale; in coke the variability is due to water; ;\rrr;tgc rrl-or ;r\ d r t ~ . r n ~ i ~ i t ~ l  by 2 Ib. incrcnirnt 2.33 
in limestone, it is due to silica; an iron, due to carbon, sul- .Arcragr crrol- i. drtrrrni~lrd by 5 lb. incl-rment 2.12 

phur or phosphorus; and so on, throughout the whole of the Such investigations, the author pointed out, indicate that 
industrics. the " average crror " is definitely a characteristic of the coal 

The Sampling of Small Coal 
Data provided by the sampling of individual wagons of 

small coal (3 in. mesh) were available for a large number of 
coals varying in quality from washed coals of low ash con- 
tent to rough slack of high ash content. As might have been 
expected it was found that the average crror of coals with, 
say, 6 per cent. of ash was much lower than that of coals 
containing 15 per cent. It was also found that the ash content 
of individual wagons of coal averaging 6 per cent. of ash 
might be expected to vary between 3 per cent. and 9 per cent. 
whereas, when the ash content averaged 15 per cent., indivi- 
dual wagons would vary from ro per cent. to 20 per cent. 
In other words, coals with a greater percentage of ash- 
~vhich mny hr  takrn, as a general role, to rrprcsent the 

and a measure of the variahility, and this has been ampl!. 
o,ntirrn(d hy 1at1.1- \\-orI< on 1111. sampling of large coal. 

~ e r m a n  Zinc White Production 
(;~:K\L\N ~tiici:~l standards for zinc whitr prescribe a con- 
tent of zinc oxide of at least 99 Fer cent. All impurities, 
including. moidur?, should not cxceed I per cmt.  The con- 
lent of lead oxide must not be higher than 0.4 per cent. The 
~netliods of manufacture likewise have been standardised and 
at prrsent all German manufacturers operate the indirect, or 
French, method. The French method is rmpluyed by all 
German manufacturers associated in the VDZ, the German 
.\ssociation of Zinc White Producrrs toundccl in 1926. 'Thi.: 
;~s~ocintion (on~pr icc .~  .the w r n  largcst manufacturers. 
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Animal and Plant Fats 
Chemical and Structural Problems Inviting Further Study 

SOME curious featurt'5 uf the composition of fats in plants and figure (15 to 30 per cent.), whercas vegetable seed-fats whir11 
in animals were outlined I,y Professor T. P. Hilditch in a mntain as milch as jo to 60 per cent. of stearic (or straric and 
lecture to thv btanchester Section of the Institute of palmitic) acids contain only ~iegligiblc amounts of palmito- 
(;hemistry, on M;trrh I(,. 'l'hc kinds and amounts of various stearins. The pig, sheep and ox body-fats, in fact, appear to 
fatty acids \vhirh :ire cliararlerirtic of several different groups owe the characteristic structurr to some kind of hydrogenation 
of naturally-occurri~ig fat< weie delcrihed in order to illus- process wherein olro-gIyceridt.5 11;ir.o been partially convrrtrd 
tratc a few of the quantitatirc similarities or differencrs in into stearo-glycerides. Incidc~~t;~l ly,  the prrvalrnt idea that 
fatty acid content whir11 ;u r  fo1111d in natural fats, of which stearic is the most typical of ~ l i r  n;~tul.al fatty ;icids is no!!. 
l~early 1,joo different kinds h a w  now \.]?en recorded from , been to rest only upon the relativ,. iamiliarity and abundance 
plants and animals. in Europc of such fats as tallow and lard. 

It was pointed out that ne:i~ly all fats are built up from The pdrticular examples of fats dealt n-ith in the Irctn~c 
:I ~clativrly small number of fatty acidc, thc structure of earh were chosen in order to illustrate somc of the interestin:: 
of which is fairly simple and in most cases quite well knowii ; chemical and structural problems which invite study in this 
and that, therefore, chemical study and classification ol large group of natural products, and to indicate some of thc 
~iatural  fats is chicfly a matter of ( I )  observing tlie relative directions in which investigation is going on at  prcscnt. 
proportions of the f:~tty acids specific to each fa t ;  and (2) - Observation and correlation of the many different categories 
;tscrrtaining how these acids are linked up with glycerol mole- of vegetsthle and animal fats seems still to be the immrdiat~, 
vules to form mixturri of mixed triglyrrrides. Commencing need; from the accumulated results of nork on this kind 
ivith tlie growing plant, it appcars that oleic, linoleic, palmitic there may latrr cmerge points of attack on the more funrl;~. 
and hometimes l~nolrnic acid are the only members of the series mental question of how fatty arid.; and glycerides are 
~rliich ocrur in any quantity as glyceridrs in thr leaf, strm, ~,lalw~-ated in the living organism. 
xnd other parts. 

In thr rcproductivc system fats may Iir present in the 
t.xterior fruit-coat as well as in the qrvd (endospcrm or 
vmbryo); in fruit-roat fats and in very many s r d f a t s  thl: 
main coniponrnt acid5 arr  itill only those silready mentioned, 
I)rlt many hotanical families are characterisrd by the presence, 
in the seecl-fatc, of large amounts of othrr fatty acids which 
; ~ r r  frequently quitc specific for a particular family. The 
kcrnal fats of thr palm family, with high contents of Iaurir 
;tnd myristic aricls in the glycerides, were rited as a speciall) 
rvrll-marked i~istancr of this specificity, ant1 alho the 
~rlativcly fe~v cares (all helonging ti1 ;i frw tropical 
I:~milies) in which \tr:~ric arid i.: a ~romini,nl comnoncnt of 
<.ge,lnhlr fat.. 

Variation in Composition 
KcguI;~r, Ih~t minor variations in coml~osition within thr 

.am*, group of fats are illurtr;~trd in thr msv of the fruit-coat 
t:tt of thv n:~tivc \\'rst African oil palm (red palm oil). 
Ph~ceedinji eartnards from Sierra Lrnne, palm oils fro111 
diliercnl rlistricts show a progressive fall in palmitc acid 
rontrnt and rorrrspon(ling rise in oleic arid, thc oils from 
I.iberi;~ ;uid thr ivory ('o&t being poorrht in palmitic acid ; 
Ihut oils from thr Gold Conit, Nigrria or the Congo again 
h;i\c :I roml~tratively high content of 1i:llrnitic acid and pro- 
~portionately less oleic acid. 'l'lir diflrrt,nct.s are probably due 
lu difl,,rrnt varit.tie5 of thr oil palm ~.:ttIier thau to climatic 
or other vxtcrn:il facto1.5, for ~il;~nt;ttic~~i oils from t l ~ c  Congo, 
hIal;i!a or Sumatra alc all vcry flusrly alike in rompositio~~ 
:itid very .;imil;~r to, for examplr., :I I.agos nativc oil. 

Turning to litlid ilnimal hotly-fats (including those of birds) 
it ires cmphn\i~ed that at lrast two rlifferrnt groups of thew 
exist, so far as chf~mic;ll rompo>ition is ro~iccrncd. In one. 
irhich seem.; to includc those of rorlvnts (rat, rabbit) and 
hirds (goose, hm),  there is usui~lly 2 0  to 25 prr crnt. of 
c 11mhi11r.d palmitic arid with olcir or linoleic acids in varying 
p~(iportions, but with little (uso;~lly j prr cent. or less) stearic 
;~c id ;  in the other group (\vliich includes the important body- 
fat, of p i p ,  chrep and oxen, and with which the corrrspond- 
i n r  milk-fats seem to have cmnin close general rrlatiansliius 
in'chemical constitution) the amount of palmitic arid i. muih 
the samr, hut stearic acid also bccomrs a major component 
and may exceed thr amollnt of palrnitir acid prewnt. 

Stearic and Oleic Acid 
In lards and tallows rnorroter, tlicrr, is a definite, if only 

:tliproxirnatc, halance b~ , t~ r~ren  thr :lnlounts of stearic and 
olric acid plesent in any jiivm instancr, the combined propor- 
tion of these acids (with l i~~olr ic)  :~ppn>aching a more or lrss 
cohstant figure 165 to 72 per cent.) in all tallo!rs and lard: 
ro ftrr examinrd. Mormvcr, thr amount of completdy- 
saturated glycrrides (palmito-btrarins) prcseht in these fats is 
roughly proportional to the total proportion of saturated 
 rids in the \ r l~olr  fat. ;~nd  freqlicntly reaches a fairly high 

Moulded Goods from Latex 
A New Vulcanisation Process 

P R E ~ ~ A T U R E  coagulation of latex concentrates in the prckellr(b 
of sulphur can he avoided by incorporating ~rotect ivr  col- 
loids, but the latter are a drawhack in tlie mnnufacturc of 
transparent goods by the dipping method since they not only 
hinder vulcanisation hut cloud up the other\!-isr glass-clear 
rubber film. Before the introduction of latrx concentratrs, 
transparent moulded rubher goods were obtained I)y dippina 
the moulds of porcelain, alass, etc., in a henzol soli~tion ron- 
taining rubber'in conjun~ion 'with~sulphur and an accf:lera- 
tor-activator (5uch as zinc oxide). Into thc film of ruhbvr- 
.rllrh~rr-activator was then allowed to diffuse an accelrratnl- .-. r..-......- ~~ .. ~~ 

in aqueous or  benzol solution and the dried product \van rol- 
canised in the hot chamber. Successful adaptation of lalrs 
concentlates to the production of clear dipped goods has now 
been effected with the aid of a concentratr free from prolrc- 
tive colloids, an account of the mt.tliod nppraring in tlir 
" Chemikrr-Zeitung," Fchroary I j, 1033 [pagrs 121-122). 

Details of the Process 
The method emploved utilises latcs conrvntratc rlbl;iinvrl Ihv 

centrifuging crude fatex to 60 per ccnt. concmtl.:~tion anrl 
stahilising it by per  cent. ammonia in thr complrtr ahsenrf, 
of protective colloids. On dipping a glass mould in the con- 
centrate a glass-clear film remains into which is allo\l-v(l In 
diffuse a colloidal solution of sulphur in benzol containilig 
an accelerator. According to the degree of vulcanisation 
aimed at, only six to twelve seconds contact with this diffus- 
ing solution are required. The swelling of the rubber film 
on coutart with thr bcnzol cnahlr. the sulphur-activator com- 
hination to he incorporated as thoroughly as if the whola 
mixt~~rf: ha5 hc,~ii \vorked up on hot rolls Ihut with the great 
bencfit of avoiding the 10s of nerve of the rubber otherwise 
following on thc kneading and soluhilisinji operations. Thr  
use of zinc diethyl dithiocarhamate as accrlerator does away 
with the neressity for an accelerator-activator such as zinc ,. ox1ae. 

Numerous advantages are obviously offered by this new 
proct.ss xhich (loci away with the xvorl<ing up of a special 
solution of rubber on hot rolls and does not call for the instal- 
lation of a solvent-recovery plant. Economical working fol- 
lows the single working operation in which sulphur, accelera- 
tor and activator are simultaneously diffused into the latex 
film. The final warm vulcanisation process is carried out 
;as simplr as cold vulcanisation with sulphur chloride, witli 
thr advahtagc of importing greater durability to the finished 
article. The principle of the diffusion method was first intro- 
duced by the Naugatuck Chemical Co., whose German Patent 
448,763 describes the diffusion into a thin rubber film of sul- 
phur, tretramethyl thiuram ammonium sulphide and zinr 
ctearatc in a ~ i n g l e  henzol solution. 
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The Use of Ebonite in chemical Works 
A Competitor to Acid-Resisting.Stee1 

\VHILST ebonite lias been in use as a lining for chemical corded due to the penetration of t l ~ c  liquiil. That ir, ail11 
plant for some time, it is only comparatively recently that it continuous action the cbonite, for sumtb unknown reason, 
has been developed to the extent of competing with acid- showed permeability of a purely mechanical nature rrherrhy 
resisting steels. Although not able to bear comparison with a slight loss of metal was sustained due to the pores retaining 
reaard to phvsical properties, specially prepared ebonites it. 
have demonskated themselves' capable of ie&sting acids in 
a manner unknown to metals. These ebonites, according to 
the " Rubber Age," tend to bend, warp, or otherwise go out 
of shape unless firmly held in position, and the usual practice 
is to employ a rigid hacking of steel or iron with the prepara- 
tion lined on the inside. Following the results obtained from 
wide research experiments, it was ascertained that suitably 
treated ebonite could resist the corrosive influences of almost 
any acids, a t  different concentrations, and comparatively high 
temperatures. For example, aqua regia, which is reckoned 
to be about the most energetic of the highly corrosive acids, 
can be used up to boiling point with a concentration of up- 
wards of 20 per cent., and the ebonite shows no signs of 
disintegrating. 

The Need for a Substitute 
In certain circumstances concentrated aqua regia has also 

been successfully used, which for long was considered to br 
an impossibility on account of the organic nature of the pre- 
paration. This constituted the chief object of the experi- 
ments conducted, as the processes to be worked concerned the 
extraction of various precious metals by means of wet chemi- 
cal methods. Whilst the working of this on the small scale 
tl-as a simple matter, a different state of affairs occurred on 
the large scale, since large glass or earthenware vessels are 
liable to crack and result in losses of the precious contents. 

A substitute had to be found for the vitreous material which 
would not readily break and cause severe losses, and various 
alloys were tried, the upshot of which was the introduction 
of numerous nickel-chromium metals, hut almost without ex- 
ception, aqua regia proved a too poxverful reagent. 

1.ioings of ebonite were tried in the laboratory, and later 
attixed to steel boilers and dissolvers, and the process tried 
out. In  the first place it was found that some modification 
was necessary in the manner of applying the heat, since direct 
lieating would cause the ebonite to soften unduly, and also 
give rise to small bubbles of air forming inside the mass. 

Indirect Heating 
In order to overcome this, almost all systems for heating 

were used indirectly. Dissolvers which were heated by gas- 
ring burners were reconstructed so that a space intervened 
and allowed -only the hot air to touch the outer metal. By 
suitable additions of cold air, the rise in temperature could 
he very accurately controlled, and was so modified that no 
overheating was possible. The commoner dye-pot style of 
dissolver in which the heating is done by a steam heated 
chest, or annular space, is used for larger operations, and 
is lined on the inside with ebonite. In both instances con- 
tinued boiling with solutions of aqua regia caused the ebonite 
a display a slightly frizzled appearance. The rich residues 
containing the precious metal were slowly emptied in finely 
pulverised form into the hot liquor which was agitated by a 
mechanical stirrer. The heatine, stirrioz. and addition of 
residues was kept up for many 'hours, aGdr which the solu- 
tion was left heating overnight in order to intensify the action 
of the acid. 

All the small tanks, vats, pipes, heating coils, and stirrers 
were lined with rbonite by moulding or otherwise shaping on 
the spot, which is easily done. Although resistance to tht> 
acid was maintained, this appeared to be partly assisted by ;I 

slight film of material adhering to the surface of the rhonitr 
itself, which in some respects mav have been attributable to 
the ease with which the acid-resistancr rvas continued. What 
happened to bring matters to a head was the unexpected loss 
of small amount of gold from the treatment of the precious 
metal residues in the ebonite lined vessel. On cxamination 
it was ascertained that whilst the ebonite had not lost weight 
as a result of corrosion, a slight increase in weight was re- 

Reclaiming the Metal 

In reclaiming metal taken up by ehonite the old linings 
were stripped out of the tanks, and placed in a wind furnace 
where the blast caused the volatile ruhher and sulphur con- 
~t i tuents  to burn off and leave a small fused mass containing 
what metal had been absorbed by the ebonite. This was then 
returned to the dissolving tanks for treatment as before. Tanks 
for electrolytic processes were used in this connection, for  
which a harder form of ebooite is nrcessary as the deposits 
which form as a rcsult of tile electrolysis have to be scraped 
off the bottom, and give rise to numerous ditticulties. The 
electrolytrs cmployrd consist of both nitric and hydrochloric 
acid solutions, and the action of the current causes nitric 
oxides, and chlorine respectively to he evolved. These, to- 
gether with fhe dissolving influence of the current itself, t.xelt 
1 severe action on bottom and sides of tlie tanks. The ebon- 
ite linings, holvevel-, ~vithstood the action almost as well a. 
did the ordinary earthenware troughs, whilst not having this 
attendant risks of cracking and breaking which usually ac- 
company the latter. .As in the former cast*, 1rht.n ;i rrrtain 
fixed length of time had clapseil, tht. linings w(,rta (It-tmed to 
contain a small proportion of precious metals and were rr- 
moved and burned as before. 

Since the ebonitr linings 11-a.rr succt~ssfully employed in 
the foregoing work, various new applications rverr tried. 
'These chiefly relatcd to dissolving ant1 treating metallic resi- 
dues which were known to be too complek to permit of econo- 
mical recovery by direct smelting methods. Amongst these 
might be mentioned complex tin rrsidues, and concentrat?. 
containing bismuth, cadmium, cobalt, and other less common 
metals which arr  simply dissolveil in tlie laboratory, but 
which gave rise to almost innun~erahlt, diliicultirs on the large 
scale, particularly when no buitahle acicl-resisting lining mate- 
rial was forthcoming. In some instances the ehonite linihg 
is fitted tightly on to the metal backing of the tanks, and in 
this way offers least resistance when it is desired to removr 
the material for rrclamation purposrsq. In other cast- it is 
heated on the surface of thr tanks, whilst special cements 
are also employed, but whilst these 1;itter systrrnr: appear to 
be most efficient at fir<[ sight, thr job of removing an old 
lining is no sinecurt,. 

Special Temperature Conditions 

\\'lien dissolving udd materials of  ;ui insoluble nature in 
mixed acids, it has been found r.xprili~,nt to us[, cprcial trm- 
perature conditions, either with i ~ r  aithout the assistancp of 
vacuums. The use of steam wac ignnrtd, and special jacketed 
pans !rere used, heated on the outsiili~ ilirectly by gas burners. 
Inside the jackets, solutions of diff(,~-ent concentrations of 
calcium chloride, t,!c., and similar salts, \vrrt2 ;~dded ro that 

, the boiling point wah raisrd well above that of boiling \rater. 
'The ebonite again proved itself capable of withstanding tlic 
effects of hydrochloric, nitric, and aqua regia solutions, al- 
though it had to l > ~ .  admitted that continued action of the 
latter acid \\.as tot, seven,, and left the skin of the lining 
rather frizzled and out of shape. 

Information appears to be somc\vliat scanty :IS regards thv 
pl.eparation of thesr ehonites, and tht. littlr that has bwn 
gleaned is that thr vulcanising is donr by using special 
metallic sulphidrs, and also admixtures of asbesto~- or simil;tr 
materials. It might he added that the acid-resisting propt.1.- 
ties of several different ebonites mas more or less discovc.rrd 
accidentally when using them a5 insulators for carrying elec- 
trodes into rlectrolysis baths. The ~bonites  werr continually 
splashed with the highly corrosive hot acids but showed 
little or no signs of giving w;~y, and this led to the (levelop- 
ment of still more highly resistant qualities, which were spr- 
cially prepared for the purpose. 
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International Society of Leather Trades Chemists 
Progress of Work of the Sub-committees 

.A YERTING 01 the British Section of the International Society I J ~  solvent, and fat still left in the leather. He showed that 
of I.cather Tradrs  Chvmisrs was held at the Leather Indus- the constant varies with the volume of extracting liquid-urith 
tries Department, Lceds University, on March 11. Dr. A. progressive increase of volume it also increases then reaches 
'Turnhull, thc president, was in th,* chair. :I maximum, and finally decreases. 

.After formal husiness, the chairman of the Tannin Analysis ~ ~ ~ ~ ~ i ~ ~ ~ ~ i ~ ~  of vegetable ~~~~~d ~~~~h~~ 
Sub-Committee rccommendcd that the modified Riess method 
1)s. :~dovtcd as the onlv oflicinl method of filtration from a 4 laboratory method for stripping vegetable tanned leather 
datv not later than ~ a n u a r y  I .  1934. This recommendation \\.as described by Mr. R. F. Innes, who showed that stripping 
,,.a, nral.  con. and will thus eo forward to the Ic%ather by immersing it for 24 hours in a 70 per cent. solution 
.\msterdam conference in September. 

Mr. (;. E'. KOIIRRTSHA\V reported considerable progress in 
thc work of thr Sub-Committ~e on Oils and Fats, in the 
dirrction of effecting the lcuropean standardisation. of 
methods. 

Mr. HILL described two methods which were under con- 
sidrration by his committee on the detection of phenylene 
iliamintas in leather. 'l'hcse both appeared satisfactory for 
)-phmylme diamine but further work was required before 
thr conld be described a5 satisfactory for m-phenylene 
(li:tniinr. 

of acetone enabled tannin to be recovered from it, enough for 
a qualitative examination of the tanning material, yhereas 
an aqueous extract frequently removed very little tannin. 

A second paper by Mr. Innes dealt with the cause and 
prevention of deterioration of vegetable tanned leather on 
htorage. In this paper an entirely new light was thrown on 
the many inconsistent and contradictory facts connected with 
the problem which had baffled the leather and allied trades 
for generations, such as ( I )  the survival of leather prepared 
loo years ago or more; (2) some books have remained sound 
while others uniformly hound and stored have rotted badly; 
(3) the survival of leathers tanned with catechol tannins and 

pH Value of Tannin Extracts dyed in the presence of sulphnric acid; (4) leathers dyed with 
Dr. D. ~ ~ ~ R T O N  then reported on the work of the Sub- rrood dyes last better than those dyed with aniline dves. 

('ommittre on ~ r t e rmin :~ t ion  of $H Value of Tannin Extracts. 
S:~tisfactory results had Ibe,,n ohtailled with sulphited extracts 
hy thr usr of the g1a.s rlrctrode. Somr of the continental 
workcrs in this ticl(l wrrr ~vidt-ntlv still attached to thr 
quinhydrnne elrctrodr, and there would probably be some 
animated discussion at the forthcoming Amsterdam con- 
ference. 

The estimation. of fat and water-solubles in leather was 
the subject of a paper by Dr. A. Colin-Russ, who said that 
the equilibrium constant for leather undergoing extraction is 
11.efu1 in determining the distribution between fat dissolved 

~ u m e r o u s  examples were shown where crust leathers i i t h -  
stood an artificial rotting test and dyed leathers failed under 
i t ;  other examples of crust leather had been so treated that 
they failed under the test, whilst many dyed leathers were so 
treated that they resisted artificial rotting. The author also 
described the method he had adopted to demonstrate the 
parallelism of artificial rotting with natural rotting. It there- 
fore appears likely that premature decay can be prevented, 
and that sooner or  later confidence in leather for covering 
materials such as hags, chairs and books, etc., will be 
r~.stored. 

The Export of Chemicals from Sweden 
Review of Some of the Principal Factories 

THE abundance of hydro-electric power in Sweden has been Sweden's exports, particularly of hydroxides, mainly cater 
of great benefit to many of the country's industries, amongst for chemical and analvtical rather than industrial purposes. 
them the production of chemicals. It is not just by chance Thr Journal gives, some particulars regarding the princi- 
that a great many of the chrmical factories in Sweden are pal factories specialising in the manufacture of chemicals :- 
situated close to water-power stations. The March issue of - 

the " Anglo-Swedish ~ ; a d e  Journal I '  the official organ of 
the Swedish Chamber of Commerre for the United Kingdom, 
states that Swedish exports of chemicals can be divided into 
two groups-rood distillation and electro-chemical products. 
The forests supply !rood for thr production of charcoal with its 
different distillattss : tar, tar oil, pitch, metanole, acetate of 
lime, acetic acid, crudc turpentine, etc. Valuable by-products 
are yit*lded by the waste lye of the chemical pulp mills, such 
a5 pinc oil, liquid rosin and sulphite spirits, a pure ethyl 
alcohol lvhich is used extensively mixed with petrol as  fuel 
for automohile and other internal romhustion engines. All 
these products are manufactured hy most of the Swedish 
timber and allied industries. 

The second group, on the other hand, which is mainly 
composed of carbides, chlorater, hydroxides, sulphates, 
superphosphates and acids, is ~.xportrd by concerns specialising 
In their manufacturt~. Cl1lor:ttr.h :are manufactured for 
explosives and match?%, part of thc output being exported. 
The output of calcium rnrbide exceeds qo,ooo tons per annum. 
part of which is used in thr manufarture of cyanamide and 
part for generating acrtylene; about 13,000 tons are exported. 
Other manufactures inrlude carborundum and a number of 
ferro-alloys, thr Z~nnual production amounting to nearly 40,000 

Export to (ireat 
Total Export. Britain. 

Quantity. Value. Quantity. Value. 
Kg. L Kg. I 

Alum and sulphate of alu- 
mina . . . . . . 10,458,555 42,600 2,259,165 9,380 

Carbide of calcium and 
carbide of barium . . 8,800,910 108,665 4,180,950 49,660 

Potassium hydroxide . . 528.898 29.050 91,700 4,600 
Potassium chlorate . . 4,204,512 92,950 1,821,204 40.120 
Silicon carbide . . . . 388.523 15.235 58,283 1,900 
Sodium hydroxide . . 395.426 12.990 4,050 200 

Sodium sulphate . . . . 1,453,147 2,560 289,580 420 . 
Nickel sulphate . . . . 36,769 6,850 35.367 6,580 

Stockholm's Superfosfat Fabriks Aktiebolag was founded in 
1871. It has works close to the biggest hydro-electric stations 
in Sweden, for example, at Trollhattan and Porjus. The 
principal manufacturers are fertilisers, such as cyanide of 
calcium, sulphate of ammonia, etc., calcium carbide, chlorates 
and perchlorates, ammonia, ferro-alloys and superphosphates. 
Swedish calcium carbide enjoys a good reputation in Great 
Britain owing to its fine and even quality, high gasual output 
and careful packing. 

tons. In 1031 the value of the exports of 'theabove-mentioned L~~~~~~ ~ ~ d ~ ~ - ~ l ~ ~ t ~ i ~  station in sweden articlec from Sweden amounted to more than L300,wo. 

Exports to Great Britain Alby Yya Kloratfabrikraktieholag was founded in 1915 and 
has its head office at  Mansbo. Avesta. The works are situated 

Detailed statistics of these exports, as well as  of exports at Trollhattan, where is the biggest hydro-electric power 
to Great Britain, will be found in the next column. station in Sweden. The company was at  one time the second 
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of its kind in the world for the manufacture of chlorates and plant, thc electric ,power for which is obtained from thc 
perchlorates. The value of output is at present more than well-known 'Trollhattan Falls. The rapacity of the plant is 
Lzcm,ooo per annum. 2,000 tons of Sisto silicon carbide prr an nun^. The company 

Chlorate of potash is mainly used for the manufacture of also manufactures a b u t  1 5 0 , m  tons per annum of high- 
matches. The sale of this article is, however, somewhat grade clay products. 
restricted at  present owing to the un-rttled conditions in the Aktiebolaget Oskarshamns Kopparverk was formed in 1915 
match trade. with a capital of Kr. ~,ooo,om, and employs 150 hands. The 

Elektrokemiska :\ktiebolaget is situated a t  Bohus, close by value of output in 1931 ~ v a s  L I Z O , ~ .  The main products of 
the river Gota, only ten miles from Gothenhurg. The factory the company are : Cemented copper, best selected copper, 
employs about zoo \x.orkmen. The firm has from the begin- purple ore (sinterrd and unsimtered), calcium, Glauber's salt, 
ning specialised in the manufacture of chemically pure zinc oxide and cobalt. Thecompany's O.K. copper brand is 
alkalies for etching, the purity and uniform quality of which registered on the London Metal Exchange. 
have given the firm a good name i11 all parts of the world. In recent years the company has produced zinc oxide, con- 
The maliufacture of other articles, such as chloride of iron, taining about 70 per cmt.  zinc. Extensive experiments have 
both for technical and other purposes, and chemically pure been made at  the works, which have resulted in the company's 
hydrochloric acid, has also been taken up. During recent adopting its own methods of production. The yearly output 
years the factory has been relatively \veil employed, in spite of zinc oxide is 2,mo tons, all of which is cxported. 
of currency restrictions and other lvell-known difficulties. Skauska Attikfabriken Aktirbolag \\,as established in 1882 
Nevertheless, the costoms duties imposed in many countries, and converted into a limited company in 1925. The works are  
and especially in Great Britain, havr inevitably affected the situated at Perstorp, 30 miles from Hl l s inghrg ,  their p o ~ t  
company's salea of export. The company employs 400 hands and has a turn- 

Hoganas Billesholms Aktiebolag is a large concern, the over of about L150,wo a year. l'he principal products for 
principal manufactures of which are firebricks and fireclay, export are acetic acid, amp1 acetatr, ethyl acetate, formal- 
glazed earthenware pipes, acid-proof bricks, tiles and iron dehyde, 40 per cent. volunle hexamethyle~~tetramine, heech- 
Yponge. The main product is silicon carbide. wood charcoal and creosote and wood naphtha. The company 

Since 1g18 the company has been operating a carbide also manufacturing Isolite (bakelitc) produrls. 

- 

Progress in the Study of Colour Vision 
An Artificial Daylight Unit 

:IA illustration of the progress of scientific methods is efforts to approximate the various standpoints of physiology, 
afforded by the sttidy of colour vision. I n  seeking to explain psychology and ~hys ics .  I t  is only during recent years that 
~wculiarities in colour vision, failures and successes are en- the quality of l i ~ l i t ,  either natural 01- artifickl, has been taken 
coontered, particularly in regard to earlier work, xvhich was into consideration when dealing with this subject. Somr un- 
carried out undel- conditions which rendered experimentation certainty still rxists concerning the extent to which liglil 
difficult and lrd to inaccuracy and doubt in the results affects the eyes, but from a visual point of view, a good north 
achieved. Dat:l of greater accuracy has been secured by light is usually the most satisfactory lo work by, although il 
rcccnt invrqtigationr on the tlirer-colour mixture curves oi  rvill he argued that it is of too cold a charactcr. This, of 

course, can easily bc rectified by creating a morr rolnurful 
and cheerful environment. 

The G.V.D. artificial daylight unit produres hot11 an accu- 
rate colour-matching light and at  the samc timr a good light 
for general purposes. Its efficiency is high, namely 30 pt :- 
cent. to 44 per cent., and its spectral distrihution curve r;ul 
be varied to rrsemhle closely that of noon sunlight, overca.! 
north skylight, or  h l u ~  north skylight. I ts  salipnt point. ;1rv 
accuracy, in the resemblance of its light to daylight; good 
illumination and distribution, \rith moderat? rurrmt con- 
sumption; permanent colour corrrrtio~i qualitirs, an(l rnntrl~. 
ing of colours of the most delicntr 5harlrs undrr stnn~l;~rdisrrl 
coilditions. T h r  (;.\'.I). daylight unit vlinbl~.. \\.ark to con- 
tinue through the darkest day !rithout risk r,f rrror in 11ic 
choice of colours, in grading gootls, in tests m;iil~. ill chemir;~l 
;i~~.*nalytical laboratories, and lrithout risk 1.ye-stri1i11, 
under trorking conditions exactly similar to tliosi. of dayligl~t. 

'l'he unit is entirely British and is mnnufact~~rrrl by (;.\'.I) 
Illuminators, Aldwych House, I.ondon, \lr.T.2. 

Cellulose Acetate Scrap Film Utilisation 
'CELLULOSE acetate film of very low inflammability is becoming 
of increasing importance to thr rinrmatograph \vnrld. In  
scrap form, after removal of gelatine, colouring matter and 
silver salts, acetate film can hr workrd up to aeroplane dopes, 
lacquers, transparent wrapping p a k r  and plastic masses. 
For  rerovering the acetate for the latter purposes, J. Eggerl 
(" Kunststoffe," March, 1933, page 51) recommends thofoi~gh 
washing of the scrap film with warm water followed by pro- 
longed immersion in a solution of a gelatine-dissolving salt. 

The C.V.D. Precision Daylight Unit. Film coated with formaldehyde-hardened gelatine may re- 
quire continued heating in the initial water bath to loosen 

the spectrum, and new light has been thrown on the effects the gelatine. The salt bath may take the form of a morr or 
of macular pigmentation. I t  is hoped that further research less concentrated solution of calcium chloride. Finally, a 
will he in the direction of the problems surrounding satura- thorough mechanical cleansing of th? acetate surface itself 
tion discrimination, effects of induction and colour blindness. with the aid of a metal brush is essi~ntial fnr removal of the 
Cnntrml~nr;ir!. progrrss in ~ihvsiologiral itiirlirs has lrd tn partially saponified topmost layer. 



Distilling Water by Electricity 
An Interesting Electrode Boiler Installation 

' I ' H L  acconipauylng illustc;~tio~i -1ioas an interesting electrode evaporation is not used a s  the finished product, but  fresh 
hoiler instell;ttion which is in ollvration a t  thr  Iali~igton ~ v o r k s  \rater taken through the stil l  is v a y r i s c d  steam from t h e  
of Milton l'roprit,tary, Ltd., n l i c r ~ .  tt is n.r,d for  the prtrposc of Imilcr, then condensed and drawn off into glass-lined con- 
pro\.iding a supply of di.tillvd n.;it1~r. 'i'liis Iwiler, nhicli  tainers. T h e  iiecessity for this arrangement is to make certain 
was iopplicd hy Rasti;in and .\lleti, I.tcl., is ratcd a t  30 k W ,  that thc finished product is absolutely pure a n d  to take no risk 
zoo volts, and it  is working o n  a s i t ig l~~-phase  supply with one ir.hate\zrr of any particles of oil from the steam finding their 
liolc r:trthrd. 01ving to tlic long dibranr I. f rom tlic sub-station wav into the distilled water. At  the  momcnt the  switching o n  
curr rn t  i. supplied thmugh a tmn.fr,rmc,r to p r r v r n t  an), 11v.the time clock occurs a motor-operated valve opens a n d  
~~ossiiii l i ty of  r;trtli currents I),.ing 1.i-gi~trr1~11. 'I'he primary ailows the xvater to pass through the  still, and this valve is 
vf thr  transfortncc- is rotitrollrd 11:. ;I" I<llison rill-immerscd closrd again  by a float switch when the  containers are  full. 
circuit l ~ r t , : ~ k i ~  and tlii, ~ ~ ~ r o n r l ; t r ! ~  2 0 0  1 lrlt m;iitis a r r  connacted I h e  float s ~ r i t c h  also breaks the 60 volt circuit and stops the  
(lirrrt  to thr  boiler tc rm~t ia l i .  fe rd  pump. T h e  contcnts of t h e  boiler a r e  then quickly 

'Thv autom;i t~c  ~ . l r r t r i c ; ~ l  r ~ , n t r o l  for  starting and s t ~ ~ p p i n g  t , r a p ~ ~ m t r d  and the boiler automatically closed down. Apart 
thr  plant ic unusual.  'l'lic main s u i t c l ~  1s ;tlu.ayc l r f t  on, as f rom sctting the  time clock and adjusting the  load control, 
IIO current pa5si.i u t i l ~ ~ i s  tlicrv is \v:~tvr in tlir Imil,,r. At a ~ r t  thr  plant requires no  attention whatever, and not only can  
timr ;t time cl~rrl;, whit h controls t h r  p l :~nt ,  closes a 60 volt cir- advantage hc taken of any special night rates for  electricity, 
cuit taken from :t t a l ~ p i n g  on tllr srrr,nrlar!. of the transformer but time can be conservrd by procuring a full  supply of  dis- 
to the small motor f r r d  ponili fixed to tlie I m ~ i l ~ ~ r  shell. Wat1.r tilled water overnight to meet the  daily demand. Very lit t le 
is thcrrhy pumpi:d into the I~uilcr :~nrl ~ u r r e i i t  begins to pa55 a s  space is taken u p  by thc installation, and the  boiler, which 
soon ;IS thr  v a t u  rr:lclir.: the 1101tom of  tlir ~ ~ l c c t r o ~ l , ~ s .  As projects harely IS in. f rom the wall, is capable of produring 
thi- water lcvel r iws  tlic culrcnt incrc;lses until i t  re;tches the go Ib. of steam p r r  hour a t  any working prescrirr adjustable 

u p  to 120 lb. per square inch. 

Electradr Boilrr lnstallat~on (I,, Diitilled Water 

load p r r v ~ ~ ~ t t ~ l \ .  w t  oci tlic 11;tti,lil1.11 r ~ ~ c ~ t l . r ~ l  11:111~1 sccci alx)v~, 
thr  Ix,tlr.r. It i t i l l  be nlwious tl.:it ~f current fluctuates ; ~ c r o r ~ l -  
ing  to thr  watr r  I r \ r l ,  11). contrl~llinji  this level thc stc,:lm oul- 
put i I c ~ n t c o l l ~ l  \\'hr~t, t h c ~ r f r ~ r r , ,  the  water rearliri  
tlie levrl to gi,:~. the load for  ~rhic l i  tlir Ixlilcr is set. an rlcrtc-o- 
magnetic r~,l;iy is I~rouglit  into opcratinn which stnpi the 
pump, thu5 prt*vrnting ;in? furtlirr incrr;ir~, in lo ;~d.  'l'hc 
level of the i ra t r r  thrn drop.i :I l i t t l~. :is mart, \rater is 
r\.apor;ited. This  Iii\r.~,c-ing of 1111. n:itcr lcvel slightly tc- 
clicccs thr  luarl until thv rrl;iy fio~.s out of opi,r;ltton, thus 
5terting the pomp again, : ln~l this procrss continurs nttto- 
nixtically. 

'The steam raised is takrn  to :I i t i l l  sholv~i on the left, ~ r h e t c  
I: is condensed in e v a p o r a t i n ~  thi, ztill watrr.  T h e  condensate 
is returned to the boilrr hot!vell, from r r k n u  it is re-fed 
into the boiler. T h e  still is o f  thr  indi rwt  type, a <  thc boiler 

Power Alcohol from Molasses 
Production Sueeested in India -- 

T H E  :\ssociated Chambers of Commerce of India and Ceylon 
a t  their annual ecneral meetinz hr ld  a t  Calcutta.  have passrd . . 
a proposal urging tha t  molassrs a s  a by-protluct in sugar  
factories and refineries in  Inrlia s h o u l ~ l  I x  converted into 
industrial alcohols, for use as an  intrrnal combustion engine 
fut,l. T h e  sugar  industry is one  which the  Covernmrnt of 
India has undertaken to encoucigc. With  thc increasr in the  
pro~luction of molasses with the  rapid increasc in tlie produc- 
tion of  white sugar, the economic disposal of molasses is 
giving the  manufacturers grave  concern. T h r  production of 
m o l a ~ s e s  in India  i n  1930 was estimated at 6,7jo,ooo mnunds;  
ill 1032 it  increased to 9,3m,ooo m;ltt111l5. 

Formrr ly  the  small quantity of molaiscs pro~luced by the  
Indian sug:tr factories was  taken up by the  tobacco industry 
:tad in the  manufar ture  of plait1 country spirits. Both of 
tlirsc i n ~ l u s t r ~ r s ,  ho~vever, a re  not now consuming a qttartcr 
of the molasses thry  did ten years ago. If attempts :ire made 
to dispose of the molasses a t  110 value, then the  sugar 
industry !\-ill fitid it difficult to bc self-supporting in timv, and 
import t;tcin's may have to be further r;iisrd. 'l'he profitable 
cli~poaal of this hy-product is, t l icrt~fnrr,  espnt ia l  to the 
iuccrss of the  sugar  industry in 1ndi;l. 'The only  niajor out- 
Irts a t  prcrrnt a re  the production of itiilu\trial ; ~ l c o h ~ ~ l ,  i .e . .  
rcctihed ;uid denatured spirits, and thv r~rodurtion of pomrr 
alcohol. 

Need for New Legislation 
Rcfutc po\ r r r  alrrrhol could Ir- ~~rodul-cd  en11 ~ o c l r u c ~ ~ ~ ~ d  <.n 

a large .~:III, in India, i t  would ~ c q u i r r  tint? ICII- Icgisl;~tiotc 
50 that (;uvc.~c~mcnt \!-oolrl ; ~ d j u \ t  its rcrrnttl. ~ I i ~ l i v ~  tu sutt 
thernse l~rb  ;tnd thc petroleum com]):~nie.:. . \ A  tli,, >!cg:tr 
factories grow in number duting tbe next fciv ).I.:IIS, murli 0 1  
their n~ol :~sses  can  be taken u p  for conver-sion intu ~lvnatitr<,il 
: ~ n d  rectified spirits, hut to facilitate this i ~ e ~ d  to 1'11~ure ;I 
reasonably lur ta t ivr  m;lrkr,t for 1ndi;ili indtcstrial ;~lcohol,  i l  
must be furthcr protected f ~ u m  foreign coml~rtitinn. ~vitliout 
r r q ~ t i r i n g  the  concumer to ]la!- a higher price than lir did 
in the  immediate past. 4 f t r r  this, a? thr  moln\srs i i ic r~~ase ,  
the surplus can hr  utiliccd for power :ilcohol induhtry. l ' l i ~ s c  
wrrr  some of tlir points raised by Mr. Arr i t~del  in commend- 
ing  thc proposal to thr  mecting of the  Associatrd Chambers. 
I t  may I > I  addrd  tha t  thc eztimatcd Indian r~,n.;umption of 
pctrol w:t. 79,ooo,ooo gallons in  1930.31 and 78,000,000 
gallons it1 cr,,~1-3?. I f  the  whole of 9 million maunds of 
molassv5 pn,duccd in  India in  1932 were to h r  converted into 
alcohol, tlicy \r.oold !.ield something like 2 3 , m o , o c ~  gallims. 
.Assuming that half of this production would consist of power 
alcohol, there would b e  ~t,joo,ooo gallons of power alcohol 
to snpplement the fuel supply. 
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British Association of Chemists 
Progress of the Manchester Section 

MR. C. B. WOODLEY, general secretary of the British Asso- 
ciation of Chemists, addressed a meeting of the Manchester 
Section of the Association at the Engineers' Club, Manchester, 
on March 15. Mr. M. F. S. Choate presided, and Professor 
E. C. C. Baly, president of the Association, was present. Mr. 
Woodley said that in such an important industrial area as 
Manchester there were great opportunities to advance the 
interests of the association. The committee and a number 
of members in the section were devoting a great deal of time 
to this end, encouraging members to increase the member- 
ship by personal contact with chemists not yet members. 
Some 25 per cent. of the applications for membership received 
during the past five months had come from chemists in the 
Manchester Section. 

The record of the unemployment henefit fund was magni- 
ficent. More than L8,soo had been paid out in benefit since 
its inception. The membership, and consequently the num- 
ber of subscribers to the fund, had grown greatly, and it 
was consequently in a sound position financially. L300 had 
been placed to reserve last year despite the heavy call for 
benefit. He hoped that the next development would be the 
organisation of a pension scheme. With improved condi- 
tions, the reserves accumulated by the unemployment benefit 
fund would naturally increase. When the reserve stipulated 
bv the actuary had been attained, the special purposes com- 
mittee would consider the question of a pension scheme. Re- 
ferring to the appointments bureau, Mr. ,Woodley said that 
during the past year 1,4,00 appointments had been notified for 
full members, probationers, and students, covering all 
branches of industry. Highly specialised knowledge was 
often called for and many members had received substantial 
salaries. Employers were not looking for the lower salaried 
men, but were carefully selecting those most suitable for their 
ouroose. and offerine adeauate salarv. 
. L ,  " 

The success of the legal aid department was not sufficiently 
well known. There had been many successes in the Courts 
and the precedence of three months' notice for the chemist in 
the absence of agreement to the contrary had been firmly 
established by the association. 

Professor RALY said he considered th? association had a 
great future before it. Its activities were essential to the 
professional chemist and there was no doubt all chemists 
would ultimately be enrolled. 

Dr. T.  CALLAN, chairman of the local section of the Society 
of Chemical Industry, replying to the toast of " Our Guests " 
at the annual dinner of the section, said he would have been 
grateful if such an institution had been in existence 25 years 
ago when he needed the kind of help that the B.A.C. now 
aifords. He had delayed becoming a member of the B.A.C. 
because of the multiplicity of scientific societies, and it was 
impossible to support all. 

Professor BALY said that he could appreciate Dr. Callan's 
reason for not having become a member. He could visualise, 
however, a united society of which the B.A.C. would form an 
integral part. This society would have the three functions 
of service of [ I )  publishing and disseminating knowledge; (2) 
service to mankind; and (3) service to its own profession. Hr 
looked forward with cotuiidence to the time when such a 
society had thr standing of the British Medical Assocition. 

Linseed 011 Industry in Northern France 
'THE crushing of imported olraginous seed has become an 
important industry in northern France, in the departments 
of the Pas-de-Calais and the Nord, which section ranks second 
to Marseille as the most important production area in,France. 
Since the war the industry has progressed considerably. While 
considerable flax is grown, no significant quantity of linseed 
i z  available. British India supplies most of the linseed with 
some consignments from South America. Dunkirk and Calais 
a re  the two main Forts for imports of linseed. Although no 
statistics covering the annual output of linseed oil in this 
area are obtainable, crushers estimate the production at ap- 
proximately 80,000 tons. 

Scientific Disarmament 
Major Lefebure on the Need for Investigation 

SCIENTIFIC disarmament and security formed the subject 
of a paper read before the Liver~ool  Section of the Society of 
Chemical Industry, on March 17, by Major V. Lefebure. Mr. 
E. Gabriel Jones was in the chair. At first sight, the lecturer 
said, it might seem curious that a lecture should be given 
before the Society of Chemical Industry on the subject of 
disarmament. His reasons for ventilating certain aspects of 
disarmament hefore a technical group were in the first place 
that no matter what views were officially adopted, the fact 
remained that the background of the suhject was definitely 
technical. 

They were faced with two questions. First there was an 
unlimited number of possible ways to organise and distribute 
armaments from nation to nation. Secondly, if it was pos- 
sible, what were the principles which should guide such rr- 
distribution, and what did the picture look like when the 
principles were applied to the details of national armament? 
He would assume for the purpose of their discussion that the 
first question was soluble. The second was essentially a 
technical question requiring technical consideration. It 
involved working principles, quantities, times and their con. 
sideration in relation to a specific effect or performance. 

From a technical viewpoint, he suggested they should 
examine two things :-(I) How far had the official movement 
honestly examined those sections of armament and disarma. 
ment which must he examined if it could he claimed that the 
suhject had received reasonable technical attention? (2) ,What 
detailed attention had the movement given in the case of one 
chosen section of the, subject, say, chemical warfare? 

After reviewing the history of disarmament the lecturer said 
that to follow the thread of discussion on chemical warfare 
through the movement was a deplorable but interesting ex- 
perience. Starting with the Brussels Conference of 1920, the 
League Council put a series of questions to the technical body, 
LC., the Permanent Advisory Commission. They first asked 
whether the chemical weapon was crude; the commission 
answered that it was. The counc~l asked whether quantita- 
tive methods could he employed in peace to check use in war. 
The commission, dealing with manufacture, replird that it 
would be useless to seek to restrict the manufacture of poison 
gases in peace. No facts, and no grounds of any sort, were 
advanced. I t  was not explained, for instance, that the chief, 
and practically all of the actual chemical casualty-producers 
were not actual commercial commodities. There would, 
therefore, in any case, be a definite conversion lag, and if  
such production was limited to state productions, there might 
be some value in such measures. No facts of any sort were 
"..,n" 6 "  .,Y' 

Regarding research, the commission simply replied that the 
prohibition of laboratory experiments was out of the question. 
No explanatory matter was given at all. I t  might have been 
pointed out, for example, tha! 99 per cent., if not loo per 
cent. of all chemical warfare research was in state or con- 
trollgd estahlishments, and that the problem turned on whether 
some regulations could he applied to such estahlishments, 
which was not a hopeless matter. Finally, after various 
arbitrary answers of this sort, useless to any statesman, the 
commission calmly referred the matter back to humanity. 

New Russian Chemical ~actories 
A RUSSIAN chemical factory is to be installed this year 
near lake Dshaksy-Klytsch, where the water contains a high 
percentage of sodium chloride and glauher salts. Principally 
caustic soda and sodium chloride are to be Froduced there, 
and the cost of construction will amount to about 16 million 
roubles (about L2,ooo,ooo). In  the Iwanowo-Woskressensk re- 
gion another factory is in course of construction, for the 
manufacture of superphosphates. It is to have an annual 
capacity of 5,wo tons, and will utilise the phosphorite de- 
posits of Makarow, which contain 23 per cent. of P,O,. Finally, 
the following factories have been set into operation : Sulphuric 
acid towers in the factory at Waskressensk and of the Newski 
Trust of Leningrad; a superphosphate factory in Chibin 
peninsula: new laboratories in the rubber factory at Jaro- 
slawl; and different departments in the big chemical trust 
of Bobriki. 
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Chemical Industry Lawn Tennis Tournament 
Men's Singles and Doubles This Year 

LAWH tennis players, of whom there are some thousands in of the industry are particularly invited to compete. Last 
the chtmical industry, will ~velcome the announcement that year there \\.as a fair representation from the provinces, but 
the Chcmical Industry Lawn 'l'mnis Tournament, for THE this year we hope to see a much larger entry outside London. 
C ~ ~ b 1 1 c . i ~  .4r;1i Silver Challenge Cup, \rhich was run so snc- For all the earlier rounds of the tournament, the country 
crssfully in 1932, ~ s t o  he conductetl 1111 similar lines this IYIII again be divided into areas, so that in the earlier rounds 
!cs:ir. In addition to the men's doubles, to which the tourna- at least, opposing players may obviate the inconvenience of 
mrnt was confined in 1931 and 1932, there is to be a men's travelling considerable distances and may meet each other as 
b i n ~ l r s  1ourn:lment on this occasion, a keen desire having near home as possible. 
bern expressed by previous competitors for this additional The a p ~ e n d e d  rules show how the tournament will he con- 
opportunity of mreting their fellow memh(,rs of the chemical ducted, but there are some points that might be emphasised. 
industry. It is desired to make the contest as a ide  as possible, and 

'The 02 players who participated in the 1932 tournament there will he no entrance fees. At the same time, it is essen- 
and thow ~ h o  attentled the final match at  Oxted in septem! tially a chemical industry tournament, and every competitor 
Ihrr, were enthusiastic in their desire to see the contest ex- must be engaged in the chemical industry, either as a prin- 
tended, and !re are lookitig forward to rt.ceiving a record cipal or a member of the staff. Each pair must be members 
number of entries from all parts of the country. of thr same, or  an  associated firm, but any number of pairs 

THE CHEMICAL AGE Silver Challenge Cup will be awarded may enter from one firm. Last year, for example, 
to the rvinners of the men's doubles, and there will be a one firm was represented by four pairs and four others by 
similar trophy for the winner of the singles. Precise details three each, and this year we should like to see some of the 
of the t ro~h ies  will be announced later, but it should be men- larger concerns sending in a dozen or  even twenty entry forms. 
tioned that two CUPS have already been offered, one from Mr. The actual arrangements for playing the rounds are ex- 
\V. Lloyd-\Villey and another from his firm, Thomas Hill- tremely simple. As soon as the draw and date for the first 
Jones, I.td., to be called the " lnvicta " Cup. round are announced in THE CHEMICAL AGE, the opposing 

In order to allow time for the playing off of the various players will decide between themselves when and where the 
rounds, it is desirable that entries should be sent in as early round is to be played. Immediately after the contest, all 
as possible, so that the draw may be completed immediately players will sign the result, which must be forwarded by the 
after the closing date. Entry forms may be obtained from winners to the Editor of THE CHEMICAL AGE so as to reach 
the Editor of 'I'HE CHEMICAL AGE, Bouverie House, Fleet him not later than first post on the day following the final 
Street, London, E.C.4, and entrants are reminded that the date for playing off the round. The results and second round 
last date for entries is May r .  draw and date will then be announced, and the same pro- 

'She tournament is limited to nlen's singles and men's cedure will he followed until the final, when special arrange- 
rlouhles and is oprn to all mg:igrd in any capacity in the ments, mhich will be announced later, will be made for play. 
chpmicnl industry throufihout the country. Country members ing the final on hard courts in or near London. 

Rules 
I .  I<ra.ry rornl,~,lilor II IUSI  I,,, n ~nrmlr,r 111 tIw rl~rlniral industry, 8.  Except in the case of the special period set apart for the final 
<.itli<.r a. ;t ~prinril~;nl c w  :I t,lrlnI>t,r of :I st;tll. 'l'l11.1.1. is no entr:tnce stages of the competition, players drawn against each other must 
fair: ul any kind. nukc their own arrangements for playing off their riuttch on a court 
r .  Ench pair in tho I)<,ul,lrs l'ournn~on~t must I , ~  nlembcrs ,,I (I,,: n1utu:llly agreed upon. In the event of disagreement, the first name 
ume, ur an  ;~rso~.i:~tcd, lirm. dr:~\vn sliall have the right to choose the ground. 
3. l 'h, Challenge Cup  shall Ihe compett,<l for annually cln courts of 9. In the general interests of competitors throughout the country it 
:my surfaox in ; ~ r c ~ ~ n l n n c ~ ~  a.ith the Rules of 1,:nvn 'rcnnis and tht. has been decided to divide into areas as far as possible all matches 
Kcgul:ttir,nq of lllc I.:t\v\.n Tennis Asswi;~ti~~n. The winners of the up tu, anrl including, the Semi-Finals, the rule us stated under 
Cups shall alakt. ;brmng<,mants for their utfc custody and insurance, Clause 8, ho\vever, still standing. 
4. Thc co~nprtition sh:~ll 111. conducted on tile knacl--out principle, lo. The result of each match must be sent by the tvinners to 
and thv brat uf threc :~dv:lntage sets sh:lII Ibe played in all matches, tllc Editor of THE CHEMICAL AGE, signed by all players (winners 
vxrept in the Final ol the Singles, hen the Ilr-t of five, rrts shall be ;~nd loser,) immediately after the match, and ~llust reach the office 
playrtl. of THE CHEMICAL AGE not later than by .the first post on the day 
5. Entrim shall he made not later than Pav  1. 1933. and l'nllowine the final dav for olavine off the round. 
addressed : - ,  . 

" Lawn Tennis Tournament," 
" The Chemical Age," 

- , , . . -  
11. If any player be not present at the agreed place or time of the 
match, opponents shnll k entitled to a walk-over, after having 
;ill~,rnt~I rp;trrmablr time Issv. a maximum of <In(, hour) for thc 

Bouverie House rlthers' appearance. If the-players find it irnpossihle td play off 
Fleet Street, 'london, E.C.4. thrir match on the day originally chosen, they nust play it on any 

0. TIIV draw 211:111 Irr n,;ltlr on tlw: lint con~eni~.~t  f<,llowine otller day, to which both sidrs agree, within the stipulated period. 
the close of entries. 'fhc dates on or within which ihe severai 12. Any dispute arising between players, or otherwisp, shall be 
~roun(l.i 111~15t I>(, p1:lyl.d nil1 11,. puh1ir;h~~~l il l  'I'll!< C~an41c,\l. AGE. referred to the arhitrntinn of thr Editor of THE CIII<MICAI. AGE, whose 
7. l'he Editor of 1'116 CHEMICAI. .\,ili \h;111 hnvc the right to scratch drci-ion shall be finz~l. 
any players who fail to play off their ~n;~trlws by the stipulated dates, r j .  While competitors will make their own arrangements as to hard 
<tr nho uthprwiw fail to tunlnnn with the rulrs anrl regulations or grass courts for the preliminary rounds, it must be understoorl 
governing this competition. that the Finals \\,ill hr played on hard courts. 

New German Wood Preservative Foreign Scientific'Apparatus 
.; METHOII rrcently d~vr loprd  in Germany to obviate er-  THE .4ssociation of Scientific Workers is making representa- 
posure losses of water soluble salts used for wood preserva- tions to the Import Duties Advisory Committee on one un- 
tion uses chromium salts as a fixing agent to render the prr- economic aspect of the incidence of the existing 334 per cent. 
5ervative salts insoluble. A preparation based on this prin- ad valorem duty on imports of scientific apparatus. " This 
riple has been manufactured for the last year or  so under the duty is levied," it is stated, "without modification i rres~ec-  
trade name of "Thanalith U." The exact composition of tive of whether there is a competing source of supply in this 
this preparation is not revealed, the Fatent situation still being country, with the consequence that where there is no compet- 
unsettled, but it is said to consist essentially of dinitrophenol ing source of suppljl the whole of the duty inevitably falls on 
fluorine and arsenic salts with chromium salts as a fixing con- the importer. I n  many instances there can be no competing 
stituent. This mixture is handled in the mechanical process source of supply, for the reason that the articles are protected 
of wood treatment. Its water solution is,said to be stable at by patent and the foreign patentees have declined to issue 
boiling temperature and non-corrosive to metals. licences for the manufacture of the articles in this country." 
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Chemists' Assistants' International An Addition to Benn Journals 
Formulating a Co-operative Policy " The Newspaper World " 

SIR ERNEST BENN, on behalf of his firm, has acquired the 
FOR some Years attempts have been made by the French whole of the ordinary share capital in The Newspaper ,World 
Pharmacy Employees' Federation to establish a Chemists' press ~ t d .  ~h~ oldest of the newspaper trade journals, 
.4ssistantsJ International, and to this end the Chemical Work- joins the biggest group of trade and technical jour. 
ers' Union, representin!? o r~an i sed  chemists' assistants in rials in Eurone. and will now have the advantape of associa- 
Great ~ r i t a i n ,  has been &-operating and assisting in securing 
contacts in Ireland, New Zealand, Australia, and South 
Africa. At the March meeting of the executive council of the 
Chemical Workers' Union, it was decided on the invitation 
of the French Federation to join the preliminary secretariat 
that is now in a position to advance the formation of an Inter- 
national Federation of Chemists' Assistants. Associations in 
France, Britain, Germany, Belgium, C~erchoslovakia, Spain, 
Portugal, and South America have agreed to co-operate, 
whilst associations in the United States, Canada, South Africa, 
Norway, Sweden, Denmark, Holland, have undertaken to 
give the proposal favourable consideration. 

A meeting of representatives from those countries agreeing 
to co-operate will be held shortly to formulate a manifesto 
on policy and methods of co-operation. This international 
federation brings into existence a ~ower fu l  grouping of pro- 
fessional workers with a legal standing (dispensing and sale 
of poisons). 

Action Against Wholesale Druggist 
A Cough Mixture Ingredient 

. , 
tion with the Bouverie House organisation. Mr. Charles 
Baker, the founder of the " Newspaper World," who for 
thirty-five years has been regarded as the guide, counsellor 
and friend of newspaper proprietors and their staffs, retains 
his interest and will remain in the position which he has occu- 
pied for the last few years as advisory editor. He has been 
joined on the board of the company by Mr. Gordon Robbins 
and Mr. Glanvill Benn. h'o alterations of any kind are being 
made in the personnel and staff, and the oflices will he re- 
moved as soon as convenient to Bouverie House. Mr. Baker, 
who is eighty-two this year and the admitted father of the 
newspaper world, will complete his distinguished life of ser- 
vice to the Fress in the centre of Fleet Street. Sir Ernest 
Benn received the members of tbe " Neuzspaper World " 
staff at Bouverie House on Monday, and welcomed them into 
the Benn famil j  of trade journals. He gave a specially 
hearty welcome to Mr. Charles Baker, the founder of the 
"Yews~aper n'orld" and now its advisory editor. Mr. Baker, 
in reply, expressed his satisfaction at his opportunity for 
close co-operation with Sir Ernest Benn, who had remarked 
that they stood for the same ideals in the great field of news- 
paper production. Mr. Baker emphasised the honesty and 
straightforwardness of the " Neurspaper JVorld " and the 

la the King,s Bench Division, on Monday and Tuesday, 
indiq~ensahle vocation which it was fillina. 

Justice Humphreys and a common jury had before them an 
action by Mr. Charles Fargher, of Splott Bridge, Cardiff, 
against Thomas Hodgkinson, Preston and King, wholesale Death of Professor J. H. Thomson 
druggists, of Bishopsgate, E.c., in respect of two barrels of Distinguished Record of Chemical Education 
ovvme-l of souills thev had sunulied him. WE reeret to rerord the death of Dr. Tohn Mlllar Thomson, - - ~ - -  - -  

$laintiff had carrieb on busiiess in South Wales for somc F.R.s.'; I.:meritus Professor of Chemi;ry at King's College; 
40 years, and during that time he had been making and selling London, which occurrrd at his home at Douro Place, Ken- 
a cough mixture known as " Fargher's Balsom of Mulberry's" sington, on Wednesday, in his eighty-fifth ycar. Professor 
which had acquired a considerable reputation. He sold i t  in :rhomson hegan his long :~s~ociation with King's College in 
his own shon and also suunlied it to wholesale and retail 1871. when. a t  thr  aKe of 22, he was appointed assistant 
chemists. 1; contained ei&t ingredients, the basic one of 
which was oxymel of squills. 

I t  was alleged that in October, 1928, defendants sold plain- 
tiff two barrels, each containing 5 cwts. of oxymel of squills, 
which was warranted to he oxymel scillae B.P. 1885, p r e ~ a r e d  
as directed in the British Pbarmacopeia, dated 1885, from 
pure honey and containing no sucrose. 

Oxymel Scillae B.P. 1885 
Plaintiff's allegation was that the supply was not made from 

pure honey and contained about 24 per cent. of sucrose. As 
a result of that the cough mixture he made turned-out to be 
worthless and he suffered damage. 

Defendants, whilst admitting the warranty, denied that the 
oxymel of squills was not made from pure honey. 

The jury, after hearing the whole of the evidence, answered 
the following questions in the affirmative. Was one of the 
casks adulterated with cane sugar, and was that the cause of 
the deposit in the bottles of cough mixture? 

The jury were there discharged and the case nil1 be men- 
tioned again at a later date. 

Sugar as Motor Fuel 
Use in Internal Combustion Engines 

THE absence of ash on combustion of sugar renders it applic- 
able as a motor fuel. The special pre~arat ion of K. Cuker 
(L'Osterr. Chem.-Zeitung," 1933, page lo), which ensures com- 
plete explosion in the motor, is made by dissolving 25 kg. 
sugar in 75 litres of alcohol containing 5 cr. nitric acid. A 
further 300 gram nitrated sugar (explosive agent) and a small 
percentage of naphthalene (denaturant) are added to the par- 
tially cooled solution. After neutralisation of excess acid 
with alcoholic ammonia, the liquid fuel which burns without 
ash can be introduced into the combustion chamber either by 
suction or by injection. 

demonstratdr of chemistry, becoming seniir-demonstrator in 
1879. In 1880 he was appointed Professor of Chemistry a t  
Queen's College, London, hut returned to King's College as 
Daniell Professor and head of thr Departn~ent of Chemistry 
in 1887. He was vice-principal of the College from 1905 to 
1914, when he retired after 27 years' tenure of his chair and 
was appointed Emeritus Profe4sor. He was ;ilw an honorary 
Fellou- of King's and Quren's (:alleges. I n  recognition of 
his services to the Collegc and to chemical f,ducation a John 
Millar 'l'homson medal was instituted to be  warded annually 
to the student of King's College who most distinguishes him- 
self in the final year of the special honours rourse in the 
Department of Chemistry. 

Professor Thomson was clcctrd F.H.S. in 1897. Hc was 
secretary of the Chemical Section of the Socic~ty of Arts from 
1879 to 1886, a member of council for f11ur periods, bon. 
treasurer from 1907 to 1912, and vice-president in 1913. He 
served on the Council of the Chemical Society for four 
periods, was secletary from 1883 to 1897, and vice- 
president for two terms. Of the Tnstitutr of Chemistry 
he was hon. registrar from 1894 to 1900, vice-president for 
.three periods, and president from I ~ ) W  to 1903. He was the 
author of publication on the composition and properties of 
ancient glasses, the chemistry of pigments, putrefaction and 
antisepsis, the chemistry of build in^ materials and other 
trchnical suhjrcts. 

Large New Refinery in New Brunswick 
NEGOTIATIONS are now in progress between the municipal 

authorities at Saint John, N.B., and the Gulf Refining Co., 
Pittsburg, Pa., U.S.A., for the establishment for a large new 
oil refinery at Saint John. The initial cost of the new plant 
would be about Ll$o,ooo with provision for expansion. At 
the start there would be a daily capacity of 2,000 barrels of 
oil of the type used by oil-burning vessels, and from loo to 
120 men would be employed. A suitable site for the plant 
has been selected a t  East Saint John. 
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News from the 
Artificial Silk 

.\ SCHEME ob K~:(.UNSTI(I:(.TION wnr unanimously approved at 
:III r>straordinarj general mecting of Alliance Artificial Silk, 
I.td., held at  1.owestoft on March 17. Mr. Frank J. Farrell, 
lhe chairman, said the proposals ~rould allow for the writing 
off uf rvery intangibl,, asset, and place the halanrr sheet in 
;I s o u ~ ~ d  position. 

Allied Industries 
Lz9,243 to be carried forward. For 1931 a dividend of ro per 
cmt. was paid on the ordinary shs~res, all of which are held by 
I.rvrr Rrothers. 

Mineral Oil 
SIR JOHN CALIMAN, cl~airman of Anglo-Persian Oil Co., 

accompanied by several directors, will arrive in Teheran at 
the end of March in order to discuss the Anplo-Persian dis- 

Nan-Ferrous Metals pute. 
.\ SLI(;IITI.Y IMPKOVEO ,\\'AII.AULE II:iLI\NCF. is reportell by the 

THE PKESIDENT OF is asking Congress for a free hand 

~l lu ln in i l ln l  Co, r,,spect of 1932 . I this 
10 negotiate wit11 a British and an American company for 

as was tile case last ytar, aft;r35;tting Statc control of the importation, distribution and retail sale 

:~sidf* X~o,ooo to depreciation reserve and Xro.ooo to the stail ' Of petrol' 
1)encfii711hd. :\ !ear ego the divi~leod on 6 e  brdinary capital Soap 
was cut ~ I I I Y I I  from lo to 5 ]:rr cent. ; I I I ~  the lattcr distrihu- K e c ~ ~ n u  ~~itor.l.l.s mere made in 1932 by John linight, Ltd., 
tion is to br maintained for tha past twelve months, the carry ' \vllicIi is controllrd by Lever Bros., the net figure being 
for~vard at f;51,98o rnmpared with A49,871 hrougl~t into the L272,590, which compares with £258,522 for 1931, Twelve 
accounts. Keservc rrmalns at Ll,aoo,ooo and the depreria- months ago the dividend on the ordinary capital, which is 
lion resc~-\.c. ~vill now stand at  A~,~oo,ooo. Iheld hv the controlling company. was raised from a 20 to a 
Seed Crushing and Oil-Cake 

'I'HE REI'OHT of Bt:itish Oil ant1 Cake hlillh, Ltd., for tlir 
vrar endecl nrcemhcr, 1032, shows that the company did not 
iIuitr maintain the very ~ t rong  ~rerovery achieved in 1931. Thr 
f:~vuu~.ahle tariff t~osition enioved IIV I I I C  seed-crushine indus- 

30 per.cent. basis. ~ i e r e  i; a $&her advance in respect of 
1932 to 45 per cent., the final payment now recommended 
being 25 per cent. The carry forward of £124,449 compared 
with A1r1,858 brought into the accounts. 

Pottery Trades 
2 ,  , 

try initially 1vas somrlvllxt marl-cd by the im~osition of the I N  HIS PRESIDENTIAL ADDRESS at the annual mecting of the 
lo ~x 'r  crnt. import duty on Argentine lins~,rd a.ithout a rorrr- National Society of Pottery lWorkers held at  Burslem on 
sponding tariff on imported oil. Set profit for the twelve March 18, Mr. R. Colclough called attention to the fact that 
months ended Decrmher 31 last amounts to A514,282, against silicosis had now been scheduled as an industrial disease: 
5666,162 secured in the previous )car, and, with the balance So t  only the workers but the employers also were beginning 

; ~ f  f;28,333 hroufiht in, tlirre is a sum of .&42,015 availablr to realise the serious effects which were caused by the use of 
for dividrnds. 1)istributions on the prl . f~~rrnrr  and prefcrretl flint. The research committee of the Pottery W/orkersl 
capital absorh A303,373, a1111 it is pn~posrd to drclare a divi- Society were not without hope of finding a substitute for flint 
(lend of S p1.r cent. on lhl: ordinary capital, of which 5 per which would minimise the risk of silicosis, and factory inspec- 
cent. II;I. I)r~.n paid a, an intrrim, leaving a halancr of tors were also occupied with the same problem. 

-- 

Chemical Notes from Overseas 
Italian Castor Oil Plant Trade in Sodium Silicate 

'THE Sational Consortiuoi of Growers of the Castor Oil BEFORE the war sodium silicate occupied an important place 
Plant, of flax and o f  various other industrial plants in Italy in the world markets. This situation is completely altered, 
is shortly to hr formr-(1 in thr city of Frrrara, where represen- since the industry has been developed in nearly every country. 
tatives of thr (;overnrnrot, of thr National Confederation of France and Germany, which used to he the chief competitors, 
Fascist Syndic;~trs ol  Agricoltorr, and of the Provincial Union only penetrate with the greatest difficulty to foreign markets. 
of Fascist Syndiratrs of i\jirirnlturc, will jiatller for thc pur- In Germany the production is considerably reduced, and the 
l1o.r. situation is hardlv eased bv the demands of the home markets 

Extension;to;Canadian!Abrasive~lant 
'1'111.: ('an:~dian ( ' ; l r lx~ru~~rlu~n ( ' o . ,  I.td., has completed and 

Ihrought into operation all rxtrnsion to its plant a t  Niagarn 
I'alls, Ontario, rostil~fi Lp,ooo. Most of the machinery in- 
.lalled in the nrn pl:lnt was mnn~~f;~rturt.d in Canada. This 
rompany manofac t~~r t~s  abrasives ; ~ t  Niagara Falls, and at 
';Il. .' . . .!\I I ~ I ~ : I I I  Falls. 'I'l~t. rxprnd~torr  mntcmplated will bring 
the total invrstmrnt in Canada of tho Carhorundum Co., of 
Siagara F:~lls, I I ~  to a tolal of L550,000. 

Czechoslovak Trade in 1932 
DEVELOPMENTS in the chemical industry and trade of Czecho- 

-1ovakia in 1932 resulted mainly from the declining activity 
of consuming industries and from a strong movement toward 
industrial srlf-suffirirncy. Estimates, hased on statistics of 
Ihe first eleven months, indicate that exports of chrmicals 
and allied products wrrr well maintained at  A2,200,000, im- 
ports lvcrc reduced lo f;3,480,000, and inland i :~ l r i  of domestic 
products declined to approximately ~3,3oo,ooo. Economic 
developments ~ v r r r  dominated by a'strong nationalistic move- 
mrnt towal-d self-sufficiency in agricultural products. This 
trend was reflrcted in exchange rcgulations and restrictions, 
used to crente a<lditional protection for agdcultural and indus- 
trial pmrlucts. A sign of confidence is indicated hy the in- 
crease of to per cent. in the stock exchange values of the 
~ecurities of the ten largest chemical companies between the 
end of 1931 and 1932, although certain othrr.indu~trial storks 
.Ilowed Errat rleclines. 

- ~ ~ ~ 

which are diminishing. In France the industry is controlled 
Ihy Henkel et Cie, and half of the sodium silicate produced is 
cxported in spite of the decreased demand. The principal 
markets are in Holland, Belgium, Switzerland, Sweden, Nnr- 
ura!., Italy, Austria and the Argentine. 

Austrian Heavy Chemical Manufacture 
AT the conclusion of tlir ~rorld war, the new State of Austria 

was dependent for the bulk of its chemicals upon outside 
sourcrs, and chemical imports in the intervening period con- 
tributed materially to the adverse trade balance. This led 
to efforts toward self-sufficiency, particularly in heavy cbemi- 
cals, an aim which was facilitated during the inflation period. 
This branch of industry was not affected materially by ad- 
verse conditions in 1925-26 hut since 1930 a number of chemi- 
cal plants closrd. The situation with respect to the leading 
items is indicated by the following: Sulphuric acid produc- 
tion increased from 15,ooo mrtric tons in 1924 to 53,800 tons 
in 1929 (total capacity 73,000 tons) and declined to an  esti- 
mated 40,000 tons in 1931. Production of chrome alum and 
nitric acid have been temporarily suspended. Local produc- 
tion of caustic soda is replacing imports and stocks are rela- 
tively large. Production of ammonia, soda ash, sal soda, 
and potassium chlorate exceed the local demand while sodium 
chlorate is imported. Calcium carbide output far exceeds 
local dcmand, and exports are declining. Miscellaneous 
chemicals including compounds of aluminium, magnesium, 
zinc, boron, copper, and sodium, and the principal compressed 
pnses are made in sufficient quantities for the local demand. 
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Weekly Prices of British Chemical Products 
Review of Current Market Conditions 

THE followi~~g market report is based on information supplied by the Uritisll lnanufacturers concerned, and unless otherwise quali- 
fied the figul*s quoted apply to fair quentities, net and naked a t  ~uakers' works. Where no locality is indicated, the prices are 
general for the United Kingdom. I'articulars of the London cliemicnl nlarket are specially supplied to THE CHEMICAL AGE by 11. W .  

Greeff and Co., Ltd., and Chas. Page and Co., Ltd., a ~ ~ d  those of the Scnttisli cl~c~nical market by Chsn. 'l'cnnant and ( ' o . ,  IAd. 

THE position of the London chemical market remains film casks, spoinl  tertra fur contract. SCOTLAND : 3% 15s. in 516 
generally with a gmd steady demand. The coal tar pi.odurts cwt. casks. 
mwket remains inactive. I~~dications of slight easiness here and BoltAx, Com~e~c1~L.-Gra1111Iated, £15 10s. per ton; powder,. E l i  
there have been in evidence on the Manchester chemical market packed ill  I-cwt. hags, carriage paid any station Great Rritnill. 
(luring the past week but, for the most part, the  general Prices are for 1-ton lots and npwsrds. 
tendency is reasonably steady. Most seU0I.s report relatively slow CADMIUM Sl'l .P~r~~.-:ls.  Id. to 3s. Id. per Ib. 
tncdincr conditions w far as new 'bookings are concerned, and C~l.rIrIn1 C H L O K I D E . - S ~ ~ ~ ~ ~  70/75~$, spot, $5 5s. to £6 15s. per lnll 
there $ still little d~aposition arnong buyers to contract far ahead. 11 jd station ill drums. 
The outlook far the consumption of cliemicds in the testile and CAI~BON B ~ s u l , l ~ ~ m ~ . - $ 3 0  to £32 per ton, drunlr extra. 
allied wnrkn in the district is not too bright, altliougI1, r!n the C s l l e o ~  BLAcK.3$d. to 5fd. per Ib. ex wharf. 
uhole, deliveries have been about maintained a t  their recent CARBON TETI~ACHLOIIIDE.-£41 to £46 per ton, drums extra. 
level. There has beer! renewed actirity. in the heavy rhemiral CHROMIIIM OXIDB.-l0d. to IObcl. Ib., accordin& to quantit? 
market in Scotland and a general business improvement. d j d  U.K. Green, Is. %I. per Ib. 

General Chemicals C n ~ o ~ ~ ~ m . - C r y s t a l s ,  3fd. per lb. Liquor, £19 10s. per ton d / d .  
COPPERAH (GREEN).-SCOTLAND : £3 15s. per ton, f.o.r. or ex 

ACETONE.-LONDON : $65 t o  $68 per ton; SCOTLAND : $I% to $68 w n ~ k ~ .  
e x  wharf, according to quantity. (:REAM OF TARTAR.-LONDON : $4 5s. per cwt. 

Acro, ACETIP.-Tech. @I%, .W 5s. to $40 5s.; pure 80% D I P A ~ N L G U A N I D ~ N E . - ~ ~ .  2d. per 111. 
$39 5s.; tech. 409 £U) 5s. to $21 15s.; tecll., Goo,, FORMALDEHYDE.-LONDON : $28 per ton. S c 0 n . r ~ ~ :  40?,, 2% 
$28 10s. to i 3 0  1~0b. LONDON: Tech., 80y $38 ls. ex store. 
to $40 5s.; pure 8 0 9  £39 5s. to E41 5s.. tech. 48% £20 5s. LAMPBLACK.-$46 to £50 ton. 
to $22 5s.. tech., 6 0 y  £29 5s. to £31 5s.' SCO;LAN~( Glacial Ls .4~ ACETATE.-LONDON : White, £34 per ton; brown, $1 per ton 
98,lODY 248 b £?~; '~ure  80%,,E99 5s.; tech. 80%, f38 5s. less. S C O ~ . A N D  : 1Vl1ite crystals, £34 to B 6 ;  brown, El per 
d / d  buuykrs' premlsea Great n t a ~ n .  MANCHERTER: RO%, toll less. MANCHESTER : White, £32 108.; bnban, B 0 .  
coa~mercial, $39; tech. glacial, $52. LEAD SITRATE.-$% per ton. 

ACID, BORIC.-SCOTLAND : Granulated commercial, $26.10~. per LEAD, RED.-SCOTLAND : $28 10s. per ton d / d  buyer's works. 
ton; H.P. crystals, £35 10s.; R.P. powder, $36 10s. in I-cwt. . LEAD, \ ~ H ~ T E . - ~ C ~ T L A N D  : ,640 per ton, carriage paid. 
bags d / d  free Great Britain in I-ton lots upwards. LIT HOP ONE.^^^ $18 b $19 per ton. 

ACID, CHROMIC.-lld. per Ib., less 2q~" d i d  U.K. MAONESITE.-SC~$LAND : Ground Calcined £9 per ton ex store. 
ACID, CITRIC.-LONDON : IOd. per ~ b . ; ~ i e s s  5%. MANCHESTER : METHYLATED SPIRIT.-61 O.P. Industrial Is. 8d. to 2s. 3d. per gal. 

94d. Pyridinised Industrial Is. IOd. to 2s. 5d. Mineralined, 2s. 9d. 
ACID, cRssyLIo.-97/990/, ls.  3d. to is. 7d. gal.; 89/100%, t i  3s. 3d. 64 O.P. ld: extra in all cases. Prices according to 

1s. 7d. to 2s. quantities. SconANn : Industrial 64 O.P. 1s. 9d. to 2s. 4d. 
ACID, FORMIC.-LONDON: £52 per ton. NICKEL AHMONIIIM S ~ ~ L P H A T E . - $ ~ ~  per ton d/h. 
ACID, HYDROCHLORIC.-S~~~, 3s. 9d. to 6s. carbov d / d  according NICKEL SULQHATE.-$~~ per ton d /d .  

to purity, strength and locality. SCOTLAND : ~ ~ r s e n i c a l  quality, to lld. Per lb. nomial. 
4s.; dearsenicated, 5s. ex works, full wagon loads. POTARH. CAIJSTIC.-LONDON : £42. MANCHESTER : £41. 

ACID LACTIC.-LANGARHIRE : Dark tech. 5001 by vol. $24 los, POTASSIIIM ~ ~ c H R o M A T E . - C ~ ~ R ~ & ~ ~  and Granular, 5d. per Ib. net 
I;er t o n ;  50% by weigllt, g& los.; ;ale'Lch,, 50% by vol., d i d  U.K. Discount according to quantity. Ground 5jd. 
m; 50% by weight, $33; 80% by ,eig]lt, $63; edible, 50% LONDON : 5d. per lb. with llsual discounts for contracts. SPOT- 
by vol., £41. One-ton lots ex works, barrels free. LAND : 5d. d i d  U.K. or c.i.f. Irisli Ports. MANCHESTER : 5d. 

ACID, ~rTR1c.--80" Tw. spot, £18 to $20 per tnn n~akera' works, POTASSIUM CHLORATE.-3jd. per Ib. ex wharf London in 1-cwt. 
according to district and quality. SCOTLAND : Roo, £23 ex kegs. LONDON : £37 to £40 per ton. SCOTLAND : 99#/100'% 
station full truck loads. powder, $37. YANCHESTER : $38. 

ACID, OXALIC.-LONDON : 48s. to 57s. 6d. per cwt. aceording to l'OT"slUM CHROMAm.---Ghd, Per Ib. U.K. 
packnges ~ , , d  s~~~~~~~ : g8:1nn0~,,, $4, to $s2 or POTARSIOM KITRATE-SCOTI~AND : Refined Granulated £29 per ton 
store. MANCHESTER : £50 e x  stow. c.i.f. U.K. ports. Spot, £30 per ton e x  store. 

Acm, SuLPHU~~c.-Average prices f.o.r. British ll~akers7 works, I'OTASSIUM PERMANDANATE-LONDON : 84d. per lh. ~ c o n r ~ u  : 
with slight variations owing to local considerations; 140' TW, B.P. crystals, 9d. MANCHERTER : Commercial, 81d. R.P.. 
crude acid, $3 per ton; 168" Tw. arsenical f 5  Ills.; 168O Tw. 
non-arsenical, $6 15s. SCOTLAND : 144" q t ~ a l i t ~ ,  £3 1zs, 6d.; ~ ' O T A H H I ~ M  PRIISRIATE.-LONDON : 85d. to 9d. per Ih. SCOTLAND : 
168", £7; dearsenicnted, 20s. per ton extrn. Yellow spot material, 81d. ex store. MANCHERTER : Yellow. 

ACID, T A R T A R I C . - ~ ~ ~ ~ ~ .  per Ib. SCOTLAND: K.P. cryrtals, IOfd.. 
carriage paid. MANCHESTER : 10Jd. ~A~.AMMONIAC.-F~~S~ lump spot. $42 17s. 6d. per ton d id  ill 

ALUM.-SCOTLAND : Lmnp potash, $9 per to11 ex store. barrels. 
ALUMINA SULPHATE.-LONDON : $8 5s. to t g  los. per tan. scar- SODA AsH.-~J~% spot, $6 per ton f.o.r. in bags, special terms far 

LAND : to $8 10s. ex store. contracts. 
AMMONIA, ANHYDROIIS. -S~~~,  10d. per Ib, (]/d ill cylillders, SODA, CAl~STIC.-S0lid 76/77' spot, £14 10s. per ton d / d  stat ill!^. 

SCOTLAND : 10d. to Is. containers extrn and returnable. SCOTLAND : Powdered 981999 £17 10s. in drums £18 15s. In 

AMMONIA LIQUID.-SCOTLAND : 80'. Z&d. t,, 3d. per Ih., d /d .  
casks, Solid 761777 £14 10s:;n drums; 70/73y>, ,/,.'El4 12s. 6d., 

AMMONIUM R1cHROMATE.--8d. per Ib. d / d  U.K. 
carriage paid hoye':'s station, minimum 4-ton lots; cnnt rac t~  
10s. per trln less. MANCHERTER : £13 6s. to £14 10s. contracts. 

AMMONIIJM CARBONATE.-SCOTLAND : Lllmp, F32 per ton;  powdered, . soDA Cnyn~~Ls. -Sp~t ,  $5 to .f5 5s. per ton f l /d  atation or ex 
£34 in bcwt. casks d / d  buyers' prclnlscr U.K. 

A M M O N ~ ~ M   CHLORIDE.-$^^ to $45 per toll. carriage paid. 1,oa- 
depot in 2-cwt. bags. 

DON : Fine white crystals, $19 to $20. (See also Salammoniac.) ACmATE'-'22 per 'On' 'ONDON : '= to P24' 
(MCRIATE,.-SCOTCAN,, : tootll 

SODIUM R1~~1l~ON*T~.-Refilled spot, £10 10s. per ton d i d  statioll 

crystals, £32 to £35 per toil C R I ' ~ ~ R R C  pniil according ( I ,  qean- a . y t a l l i s e d  
lna .  ex quav 

tity. (See also Salammnniac.) SODIIIP H ~ c ~ ~ o r n ~ ~ ~ . - C r r s t ~ h  cake and powder 46. per lb. net 
ANTIMONY OXIDE.-SCOTLAN~ : Spot, £24 IEr ton, c.i.f. U.K. ports. U.K, discount achrding t,, qoantitg. Anl~vdrus .  M. per 
ANTIMONY Sll1~PHInE.-Goldell 6td. to Is. l id .  per Ih.: crimson. 11,. L~~~~~ : 4d. pel 11,. discountR for qnalltitien. 

Is. 3d. to 1s. 5d. per Ib., according to quality. SCOTLAND: 4d. delivered I~uver's premises with concession 
ARs~n1c.-LoN~on : £22 14s. c.i.f. main U.K. ports for imported for contrscts. MAN~HESTER : 4d. less 1 to q y ,  

material; Cornish nominal, $28 f.0.r. mines. SCOTLAND : 4d, spot lotn. 
IVl~ite ~owdered,  $27 ex wharf; spot, £26. MANCHV.STRR : SODIUM RIBI~LPHITE  POWDER.^/^^^^(,/,, £16 IOa. per ton d / d  
\lrhite powdered Cornish, £23 a t  mines. I-cwt. iron drums for  home trade. 

ARSENIC SULPHIDE.-Y~~~OW, In. 6d. to Is.  8d. per Ib. SODII:~I CARBOXATE (SODA CRYSTALS).-SCO~AND : $5 to .&5 5s. 
RARIUM CHLORIDE.-£11 per ton. per toil e x  quay or station. Powdered or pea quality 7s. fxl. 
RIRULPKITE OF  LIME,-&'^ 10s. per ton f.o.r. London, packages per ton extra. Light Soda Ash £7 e x  quny, min. 4-ton lots 

free. with reductions for cnntracta. 
BLEACHINO POWDBR.-Spot 35/37Oh $7 19s. per ton d / d  station in SODIIIM C H L O R A T E . - ~ ~ ~  per ton. 
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SODIUM CHROMATE.+. per lb. d / d  U.K. 
Sonrum HYPOSULPHI~.-SCOTLAND : Large crystals English utaau- 

facture, E9 5s. per toll ex stations, ~ I I I .  4-ton Iclts. Pea 
crystals, £15 e x  station, 4-ton lots. UAncaEsma : Cu~lm~er-  
cial, $9 5s.; photographic, $15. 

SODIIIM NITRITK-S~O~, £19 to £22 per ~ ( I I I  d i d  station in drulns. 
SODIUM PERBORATE.-LONDON : IOd. per Ib. 
SODIUM PHOSPHATE.-e&!I3 per ton. 
SODIUM PRUSSIATE.-LONDON : 5d. to 51d. per Ib. SCOTLAND : 

5d. to 53d. ex store. MANCHESTER : 4$d. to bad. 
Sonrum  SILICATE.-^^^^^ Tw. Spot £8 5s. per ton d / d  station, 

returnable drums. 
SODIUM ~ ~ ~ L P H A T E  (GLAUBER SALTS).-$4 28. 6d. per ton d/d. 

SCOTLAND : English material £3 15s. 
SODIUM SULPHATE (SALT C A K E ) . - U I ~ ~ ~ O U L I ~  spot,  23 15s. per toll 

d / d  station in bulk. SCOTLAND : Ground quality, £3 5s. per 
ton d /d .  M A N C H E S ~ R :  £3 2s. 6d. 

SODIUM S u ~ ~ ~ ~ n e . - S o l i d  60/6'1n/ Spot £10 158. per ti111 d i d  ill 
drums; crystals 30/320/ &'$"per ion d / d  in casks. SCOT- 
LAND : For  hon~e eonsu&tioe Solid 60/62% $10 5s: broken 
60/02%, £11 5s.; crystals, 36/320/ £8 2s.'6d. d/d'buyer9s 
wnrks on contract, min. 4-ton lo&: Spot solid 5s. per toll 
extra. Crystals, 2s. 6d. per ton extra. MANCHESTER : Con- 
e e ~ ~ t r a t e d  solid, 60/62<%, £11 10s.; co~umercial, E8. 

SODIUM SULPHITE.-P~~ crystals spot, $1'4 10s. per ton d / d  statiol~ 
in kegs. Commercial spot, &?9 10s. d / d  station in  bags. 

SULPHATE OF COPPER.-MANCHEUTER : £15 10s. to 116 per to11 f.0.b. 
SULPHUR.-£12 per ton. SCOTLAND : Flowers, £11; roll, £10 10s.; 

rock, £9; ground American £10 ex store. 
SIILPHIIR  CHLORIDE.-^^. to 7d. Iper Ib., according to quality. 
SuLPHrrH PRECIP.-R:P. $55 to £60 per tnn according to quantity. 

Commercial, $50 to $55. 
V E R M I L I ~ N . - ~ ~ ~ ~  o r  deep, 4s. 5d. to 4s. 9d. per Ib. 
ZINC CHLORIDE.-SCOTMND : Rritish n~aterial. 98%,, El8  10s. per 

ton f.o.4. U.K. ports. 
ZINC SIILPHATE.-LONDON AND SCOTLAND : El2 per tnn. 
ZINC SULPHIDE.-IS. Id. to Is. Zd. per Ib. 

Intermediates and Dyes 
IN the following list of intermediates delivered prices il~cludo 

packages except where otherwise stated :- 
ACID, BENZOIC, 1914 B.P. (ex Toluol).-Is. Sid. per Ib. 
ACID, GAMMA.-S~O~.  4s. per Ib. 1000' d / d  buyer's works. 
~ C I D ,  H.-Spot, 2s. 41d. per Ib. 100~$ d / d  buyer's works. 
ACID, SEVILLE AND WINTHER.-SPO~, 38. per Ib. 100% d / d  buyer's 

works. 
ACID, SULPHANILIC.-Spot, ad. per Ib. 100% d / d  buyer's works. 
ANILINE OIL.-Spot. 8d. per Ib., drums extra, d / d  buyer's works. 
ANILINE SALTS.-SPO~, 8d. per Ib. d i d  buyer's works, casks free. 
HENZALDEHYDE.-S~O~, Is. 8d. per lb., packages extra. 
EENZIDINE RASE.-Spot, 28. 5d. per Ib. 1000/, d / d  bupe~.'s wnrks. 
p-CRESOI. 34.5' C.-Is. 9d. per Ib. in ton lots. 
l n - C ~ E s 0 ~  98!100%.-2s. 3d, per Ib. in ton lots. 
p-CRESOL 34-5" C.-1s. 9d. per lb. in ton lots. 
DICKLORANILINE.-28. per Ib. 
DIMETHYLAN1LINE.-Spot, Is. 6d. per Ib., package extm. 
DINITROBENZENE.-Q~. per Ib. 
D I N I T R O T O L ~ ~ E N E . - ~ ~ / ~ ~ '  C.. 8td. per lb.; 66/66' C.. 8d. per 11). 
DIPHENYLABIINE.-S~~~, 2s. per Ib., d / d  buyer's works. 
a-SAPHTHOL.-Spot, 2s. 4d. per Ib.., d / d  buyer's works. 
/~'-NAPHTHOL.-SP~~. £78 15s. per ton in paper ham: £79 15s. io . . .. , 

casks, ill 1-ion lots. - 
%.NAPHTH~AMINE.-S~~~, Ilbd. per lb.,  d / d  buyer's works. 
~-KAPHTHYLAMINE.-S~O~, 28. 9d. per Ih. d i d  buyer's works . 
O-NITRAN~L~NE.-~S. 10d. Der I\, 
~ B ~ S I T U A N I L I N E . - S ~ ~ ~ ,  28: 7d. per Ib. d / d  buver's works. 
P-~ITRANILINE.-S~O~, IS. &I. per Ib. d / d  buj.er9s works. , 

NITROBENZENE.-Spot, 41d. per Ih.; 5-crt.  lots, drums extra. 
~ I T R O N A P H T H A L E N E . ~ ~ .  per Ib. 
SODII.M NAPHTHIONATE.-Spot. Is. 9d. per Ib. 
n-To~I .~or~~. . -Spot ,  91d. per Ib.. drums extra, d / d  bnyer'n works. 
~-TOLGIDINE.-SPO~, Is. Ild. per Ib., d / d  buyer's wokks. 
181-XYLIDINE ACETATE.3s. 6d. per Ib., 100%. 

Coal Tar Produets 
ACID C A R B O L J C . - C ~ ~ ~ ~ ~ ~ ~ .  9d. to l l d .  per Ib: crude 60's 

I;. lid. to 2s. per gal. 2% water, 3s. 03d. ' ~nNc&sTeR I 
Crystals, 91d. per Ih.;  ;rude, 2s. 5d. per gal. S c o n r ~ n  : 
60's. Is. 7d. to Is. 8d. 

ACID. C R ~ 8 ~ ~ 1 ~ . - - 9 9 / 1 0 f l x ,  l l d .  to 1s. Bd, per gal.; pale 95%. 
Ild. to l l id . :  dark. 10d.. all according to specificntinn; 
refined. Is. 8d. to Is. 9d. LONDON : 98/100y,, Is. %I.: 
dark 95/970/ l l d .  SCOTLAND: Pale 99/1000/ Is. 3d. to 
1s id . .  97/&0/,. 1s. to la. Id.;  dark 97/990/,,0ild. to Is.: 
h&h bdiling acid, 0. 6d. to 3s. 

.4NmRAcENe OIL.-Strained. 44d. per gal. 
BENZOL.-At works. crude. 10d. tn l ld .  per pal.; standard  noto or. 

Ik. 61d. to 1s. 7d.; 90%. 1s. 7d. to Is. Ed.; pure, la. 10d. to 
1s. l l d .  LONDON : Motor, 1s. 71d. SCOTLAND : Motnr. Is. 6fd. 
to 1s. 71d.; !?Ox, 2%. Otd. to 2s. I#. 

CllEosorre.-Staadard for export, 4ad. ta 5d. net per gal. f a r .  for 
Home, 3fd. d/d. LONDON: 3%. t o  316. f a r .  North; 4d. tp 
4$d. Loudon. MANCRESTEIL : 2td. to 3gd. SCOTLAND : Speci- 
fication o~ls ,  3fd. to e d . ;  washed oil, 4d. to 41d.; light, 3$d. 

' to 41d : heavv. 41d tn M. 
S A P H T H ~ . ~ S ~ I ~ ~ ~ ; ~ '  961ic4 --9d. to Is. %d per g a l .  95/160%, 

1s. 7d. to 1s. 8d: 9 6 i 6 0 % ,  18. Id. lo  1s. 2d.' LONDON : 
Solvent, la. 34d. 1s. 4d.; hesvy, l l d .  to Is. Otd. f.0.r. 
SCOTLAND : 90/160%, 1s. 3d. to Is. 31d.; 90/190%, l ld .  to 
I" ')a 
A". -". 

\APHTHALENE.-C~~I~~, HotPressed, £6 Is. 3d. per ton. Flaker, 
£10 per ton. Purified cr stals £9 10s. per ton in bags. 
LONDON: Fire lighter 3% to $3 10s.; 74/76 quality, 
£4 to £4 10s.; 76/78 quality, £5 10s. to £6. SCOTLAND : 40s. 
t o  50s.; whizzed, 65s. to 70s. 

PITCH.-Medium soft, & 10s. to & 15s. per ton. MANOHESTER : 
3% 28. 6d. to £4 7s. 6d. f.o.b. LONDON : &?4 55s. to $4 10s. 
f.0.b. East Coast port. , . 

PrRIDl~e.-9fl/14fl, 3s. 9d. per gal.; 90/160, 4s. t o  4s. ad.; 90/180, 
2s. to 2s. 6d. SCOTLAND : 90/160$ 4s. to 5s.; 90/220%, 3s. 
to 4s. 

Wood Distillation Products 
ACETATE ow LIME.-Brown, £8 10s. to £8 15s. per ton. Grey 

£10 10s. to £12. Liquor, brown, 30° Tw., 6d. per gal. 
MANOHESTER : Bmwn, £1; grey, £12. 

ACETIC ACID. TECHNICAL. 40%,.-£16 10s. to £18 per ton. 
AMYL ACETATE, 'rECHN1CAL.-958. to 1108. per CWt. 
CHARCOAL.-$6 to £11 per ton. 
WOOD CREOSOTE.-6d. to 2s. per gal., unrefined. 
\Iroon SAPATHA. MISCIBLE.-2s. 7d. to 4s. per gal. Solvent, 3s. 9d. 

to 4s. 9d. per gal. 
WOOD TAR.-&? to $6 per ton. 
REFINED COAL TAR.-SCOTLAND: 4H.  to 5d, per gal. 
XYLOL.-Common, 1s. l l d .  to 2s. per gal.; pure,2s. to 2s. 2d. 
TOLIJOL.-90%, Is. l ld .  to 2s. per gal.; pure, 2s. 3d. 

Nitrogen Fertilisers 
SlrLPHATE OF AMMOX14.-Export, £6 per ton f.0.b. U.K. 

ports in single bags; home, £6 10s. per ton, delivered in Cton 
lots to consumer's nearest station. 

NITRATE OF  SODA.-£^ 16s. pcr ton, delivered in 6-ton lots to 
consumer's nearest station. 

CYANAMIDE.-£7 per ton, delivered in 6-ton lots to consnmer'n 
nearest station 

SITRO-CHALK.-£7 5s. per ton, delivered in 6-ton lots to con. 
sumer'a nearest station. 

CONCE%TlIATED CCMPLETE FERTIL~SERU.-$~~~ 9s. 6d. to £11 per 
ton accordina to percentage of constituents as follows :- 

Phosphoric Acid. Price 
Nitrogen. Water Insol. Potash. perTon. 

R0111hle. 

SO: i 10.4 10.4 - Z0.s in i6 0 
No. 4 10.4 20.8 - 10.4 10 12 6 
So.  I 8.0 16.0 5.5 16.0 10 9 6 
No. 6 7.5 26.0 6.0 7.5 11 0 .  0 - No. 7 6.5 22.5 3.0 13.0 10 12 6 

The above prices are for deliver" to farmer's nearest station 
in 6-ton lots packed in 1 cwt. bags supplied free bv the sellers. 

Pharmaceutical and Fine Chemicals 
IKON QUININE CITRATE, l3.P.-9fd. to 94d. per oz. 
Q~ININE SITLPHATE-1s. 10d. per OZ. 

Latest Oil Prices 
LONOON Marc11 22.-LINSEED OIL was slow. Spot, small qnauti- 

ties,'&18 10s.; April, £15 1%. 6d.; Yay-Aug.. £16 10s.; Sept.- 
Dec. $17 5s. naked. RAPE OIL was slow. Crude extrscted, 
629;'  technic;^ refilled, £30 10s. naked ex wharf. COTTON 
Olr, m s  quiet. Rpyption crudc,'$20; rlfined common edible, 
£22 Ins., and deodorised, £24 10s. naked, ex mill. TORPEN- 
TINE (1.8s dall. ,.4merican spot, 62s. per cwt. 

Flr~i, .-L~nseso 01~.-Spot qunted £16 2s. 6d.; March, £151 
12s. M.; April. £15 15s. ; May-Aog., 516 12s. 6d.; Sept.Dec.. 
£17 10s. per ton. COTTON OIL.-Egyptian crude, spot, £18 
15s.: edible refined, spot, £21 15s. ; technical, spot, $21 16s.; 
dendorised, £23 15s. per toll, naked. PALM KEKNEL 011.- 
Crude f.ls.q. soot d l 9  w r  ton, naked. GROUNDNUT OIL, 
crusheh-extradted, k o t .  £24 10s.; deodorised, £28 10s. per 
ton. RAPE OIL erushedextracted, spot, 228; refined. $29 10s. 
per ton. SOY; OIL. crushedextracted spot £19 10s: deo- 
dorised. £22 10s. per tun. COD OIL ' ~ a r c d - ~ ~ r i l .  18;. per 
cwt. CARTOR OIL.-~harmaceutical.' spot, 39s. Bd.; first, 
34s. ad.; second, 30s. 6d. per cwt. TIIRPENTINE, American, 
on the spot. 63s. 6d. per cwt. 
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Inventions in the Chemical industry 
Specifications Accepted and Applications for patents 

THO following inforu~atio~~ is prepared from the Official Patents Journal. Printed copies of Specilicatio~~s Accepted may be ubtailled 
' frorn the Patent Office, 25 Southampton Buildings, London, W.C.2, at 1s. each. The numbers given under "Applications for 

Patents " are for reference in sll correspondence up to the acceptol~ce of the Complete Spec~fication. 

Mercerising Textiles 
NATURAL or artificial cellulose textile materials are mercer- 

~ s e d  with liquid ammonia. For example, hanks or fabrics 
of hydrated cellulose: artificial silk nray be immersed In 
liquid ammonia without tension or under slight tension, 
drained and subjected to reduced pressure to remove the 
remaining ammonia. The treatment may be effected at 
ordinary pressure at a temperature below the boiling point 
of ammonia. (See Specification No. 374,971 of I. G. Farhen- 
ii~dustrie.) 

Refining Motor Spirit 
HYDKOCARBON motor spirit is freed from resins and resin- 

forming compounds and so rendered stable on storage by 
treatment at atmospheric pressure with diluted sulphnric acid 
below 400 C ,  and then with alkali while hot. Neutralisation 
with cold alkali may precede the hot alkali treatment. For 
example, n u d e  motor spirit is stirred with 3 per cent. of 
600 BB acid, separated, washed with I per cent. of 18 per 
cent. soda lye, and distilled with I per cent. of 18 per cent. 
lye first by indirect and then by direct steam. (See Specifica- 
tion No. 371,752 of Gewerkschaft M. Stinnes.) 

Treatment of Vegetable Lecithin 
VEGETABLE lecithin is bleached and its emulsifying capacity 

increased by treatment with benzoyl peroxide, with or without 
other peroxides such as hydrogen peroxide, sodium peroxide, 
or barium peronide, or persalts such as sodium percarbonate 
or sodium perborate. The treatment may be carried out by 
intimately mixing the lecithin with 0.4 per cent. of benzoyl 
peroxide while warming. When mixing lecithin with fat and 
oil and the resulting fine colloidal dispersion with water, im- 
proved results are obtained using lecithin thus treated. (See 
Specification No. 372,232 of Hanseatische Muehlenwerke A.G.) 

Inhibiting the Action of Acid on Metal 
IN pickling or cleaning metals with dilute sulphuric acid 

1 small proportion of " a natural or synthetic ichthyol or 
ichthyol sulphonate " is added to the acid to prevent attack 
of the metal. Natural ichthvol ~ roduc t s  are prepared bv the 
sulphonation with concentrated 'sulphuric a 6 d  br oleum of 
sul~hur-contain in^ oils obtained bv low temoerature carhon- 
isaiion of certainYoil shales.   he k i d s  or tdeir soluble salts 
may be used. Synthetic ichthyols or ichthyol sulphonates are 
prepared by sulphonation of the product obtained by treatinp 
mineral oils with sulphur at about zoo0 C. or by the sulphnl-- 

. isation of sulphonated mineral oils. The ichthyol products 
contain at least 9 per cent. of sulphur, probably in the form 
of sulphones and thiophens. Dry or pasty products for addi- 
kion t o  the pickling or cleaning acid may be obtained by 
mixing the ichthyol product with salt or a foam-producing 
agent. (See Specification No. 370,871 of Imperial Chemic;~l 
Industries, Ltd.) 

Specifications Accepted with Dates of Application 
REDULTIOIC COMPOUNDS U F  NOS-BEAZENOID ACETYl.E?(E PO1,YMBKS 

:\so METHODS OP 1.RBPAKLh.l: THE SAME.--W. W. Trigg~ (E. I. Dll 
Pollt de N~IIIOII~S 811d ('0.). Yay 30, 1931. :389,IOR. 

MAAI'FACTUIIE 01. EMULHION# 01. VINPLACBTYIrBNEX 011 TtlEIK L'Olr\. 
MEllS OK HEDUCTION PKODI'l'TS, .4XU 01 SYNTHE'I'Il: 11UHHPK THBKE 

BHOM.-FY. W. Triggy (13. I .  Do I'ont de Semours alld CO.). Ma? 
30, 1931. 389,109. 

MANUPACTUIIE OF HALl)GEh.A'lEU I'NSATLILATEU .\Oh-HENZOIU ACETY- 
ILBNB POLYMBllS 011 'I'HE11i IIEDI~CTION l'KOUUl*SS.-W. W. Triggs 
(R .  I. Do Pollt do S ~ I I I O I I ~ H  slid Cu.) Jnue 4, 1931. 389,122. 

~'RODIICTION OP MIXED SAl.1.X CONTAINIKI: 4MMOICIAUAL ANll 
SITRATE-XITIIUllBL JOINTLY.- R~~llrr l~en~ic Akt.-GCx. July 5,  1930. 
no,> no" 
r)OJ,UOd. 

PltODUCPlos or PEKTILIBIXL: MATERIALS.- -i+. I'lllle. .4ug. 2, 
1030. 38,111. 

Ss raed~~on  olt ru~ :~n( :xs~os  OP IrUBlllCX~Ih(i OILS.--.I. Y. JOIIII 
sch~ (I. O .  Parbenindustrir). Ang. 6, 1931. :iH!l,ll:i, 

METHOD OP, AND AP1,AHATI.S UOR, PllEVENTIXII OK 1lISSIlLVIN~: 
IbUI1I~STATION IR STBAM XOIlrBIIS, E(!ONOMISE;ItS. 011 THIL I.IKE.-A. 
Marques, 13. F. Allecn~siri anrl M. I'olleri. S I ~ I ~ .  8, 1!131. 389,1311. 

PROCESS OF SEI'AHATING I - N ~ I ~ W P I I Y ~ ~ A M I S E - H - X I  IIPOSI(: A O I D  FIIOU 
rrs ISOMEHR.-.J. M. Tinker. Sept. 8, l!t:il. X8!I,ICJR. 

PKEPAKATlON OF IESIXOI;S IIONDBNSATIOIC 1'IlOUI'l:TS PIIOM PHBICOI. 
4ND vo~M~l,llBFrYuE.-lit~kclit~~ Ocs. Sepl.. !I, 193l.t. 389,09!t. 

ST,. ,bhCrHBRED . . ., OK HAIBTY ~i~,~ss.-Triplo~ St~Felg 01aS8 CO., L11l.. 
L. V. D. Scurnl~ and .I. \\-ilson. Sapl. 9. l!I:il. 389,115. 

~)IRE;CT HYDKATIOIC U I  OI,EIIVES.-H. I)re)R~h. S~1)t.. 11, !9:81, 
:i89,133. 

MANUVAI,TI'IIB ( # I *  I I~V~II , I IE : I I~I IK.  11.  l)rvyl'~~h, Sq)I. 1 1 ,  I9:il. 
:189,134. 

IllANwA1:TIlUE 111 ,\l:%aLl~EllYllE:. -H. IIrr.yf!lh. Srl,t. 11, I!lHI. 
:i8R,l3Tr. 

MANL'YACTUHE UP .II,II~IIAVI(: .II.I~IIIIOLY.- I I .  I ) r ~ j f ~ ~ b .  5~111. 11. 
1051. 389,136. 

I'ROCESI FOR TKbl'lNl; 1.1QOOH EMPLOYED Ih KIEHs .\NU THE LIKE. 
-Rue~sler and IIasslacl~rr ('l~en~iral ('o. srld 'I'. I ) .  )\indie. Sepi. 
11, 1031. 389,138, 

VI~LCANIBATIOIC 01. 111 HUKII.-~~IIOJY~~L. all11 IIHEI;IHc.II~'~. I'ilenlicaI 
Co. Sept. 15, 1930. :1X!l,I:i1l. 

~E~'MI~JBNT~.-E. A. Iijorll. %?pi. 24, 1!1:iIl. :I8!l!).lT~I. 
DYEIK~: wooL BY M E A N S  OP VA'P-DYPSTIIPBS.- I ) I I I . L ~ I I ~  111111 

Hug~~enin Akl.-Ges. SeptL 2'2, I!IRO. :iH!I,ISG. 
APPALATTIS POR TESTING 1.118 LIIBHICATIWU I'HOI'BHTIRS .\hll IALUBS 

or OILS.-Vigzul Oil Rcfillil~g Cn. ( I . I , I I ~ ~ I I ) .  I.lrl.. and P. nilton. 
Oet. 6, 1'JSI. 389,165. 

WOKKING Ill' (*AXES DO~'P4lNlICli liYUKOCAKIIO>S l h  E;I~El"I.ItlC ARCS. 
-J. Y. Joln~rol~ (I. ( 6 .  I'i~~.be~~i~~dustrie). Oct. 16. 1!4:iI. :i89,165. 

MnnulrAcTl'se AND I'llOUl'(:TION 11s I.IQCIll IIYUIllll'.AHIIONS 01. THE 
HENZENE YE1IIES.-,I. y. .TO~I I ISOI I  ( I .  G .  ~~l l l ' l~~l l i l ld l l l i t~ 'k).  Oct. 
:ill, 1031. 389,171. 

PKOCESS Poll I ~ K O U C l ~ I H t t  CElllrlll.Olll-1.1KB AI:'l'IPll~ldI, MAIRES. - 
Bl~ei~:in,l~-\\'raIfaliwhc Sl~rc!~~~stoff Akt.-Gap. <t,,I. :ill, l!l:ilJ. 
:jR!J,li:i. 

I'KOI:ESH P O I  I ' l l O U l ~ C l K l ~  W A S T E  I.IOl!OIIS \ \ I T H  \ J l l l i l l  I'OK'PNh'V 

Synthesis of Higher Alcohols . I I Y  OMUANIC YIIBXTANCBR IN THE III(:BSTIOS OF SULPIIITE ~1~1.1~. . 
alcoh;ls are by passing a mixture of Pntentaktiebolagt GI.CAI~H~I.ILIIICII. .1811. !I. 1931. 389,818. 

l'llorFS9 OP AXD Al~l'Al1ATl'S POK 'rlla Flrfi("Vlll1'Al. SE:PAII,4TION U P  hydrogrn and an oxide of carbon, the proportioll of the latter ' slIsI&E:D PAI:T;(:LBS PIIUM I:.\SBOI~S ~ l . ~ ~ l ~ ~ . - I . l ~ r l g c - ( ' o t l r e l l ,  ~ t d .  
not exceeding 10 per cent. of the total volume, over an alcohol- .J&~,. 25, 1932, 38(1,":j7, 
forming catalyst at a temperature exceeding 300' C. and a ELEC'PIIODES B,OIL CAllllTlICli 011'1. ILECTKO-CHB'.IIII,AI. I~ l lOl 'ES~ES AN]) 
pressure of at least loo atmospheres. Preferably the velocity PHOCESSES OF ELECTHOLYSIR EMI'I.OYIH(: THE SAME. -I<. He1.1. ,ja,~. 
of the gases is such that the proportion of carbon monoxide 30. 1932. 389.444. 
in the Feacting gases does n o t  exceed 8 per cent. The cata- 
lyst may comprise a mixture of at least one irreducible oxide 
with a small amount of an alkali metal oxide; reducible 
oxides, such as copper oxide, may also be present. The 
oxides of manganese, zinc, chromium and vanadium are men- 
tioned as suitable irreducible oxides. Examples of catalysts 
are oxidcs of manganese, copper and potassium; oxides of 
qinc, chromium and potassium-; oxides of chromium, man- 
ganese and potassium; oxides of copper, zinc and potassium ; 
oxides of zinc, manganese and potassium; oxides of man- 
ganese copper, chromium and potassium. (See Specification 
No. 371,804 of Imperial Chemical Industries, Ltd.) 

PROCESS FOR THB MANl'FAl'l'l'lLB OF CoNU~hS,!'~Io~ lPllUDI'(.TS.-. 
Schering-Kahlbsum Akt.-Ocs. May 23, l9:il. RH!I,:iIII. 

l'KOCES8 ANn APPABATI'S FOR THE MANl:l '~\ l 'Tl 'Hli  1IY C:EI.LI:I.OSE: 
~r~onuc~s,-J .  P.  Hcmherg Akt.-Gea. July 6.  11111. :lX!1,336. 

MANUIAWIIRE 11F IICDlliOlD VAT-U\'ES~I'I'YIX.--~Ol~. or Chellli~sl 
Illdustrg in 131bslr. .luly 25. 1!1:11. :iX!),:iRII. 

~'KODUWION OP .\I , I :MINA AND \I.KAI.I I'11011Pll.\~ti6.- (:bellliti(.~~~ 
W'e~elke Vorln. H. and I(. hll~ert. .1111> 25. l!l:il. 389,:35!1. 
LITHIL~M ALLOYS AND ELECTI1OLYTIl: PHOCERS IIP IvHOnl~clR~: THE 
SAMF.--H. Osllol~g. Jlllp 1, 1031. :IH9,16ll. 

I'HODI'~'I'IOH OF PIIO'~ECTIVE: ('o.\'rlh'<is II%RISTANT '1'0 LJQL,ID PUP.I.S. 
--G. 18r11l1 hlrl. Gvs, i~~lrl Itr. I?. A X S P ~ .  Oct. 6, 1932. 389,411. 
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THE RECENT GROWTH of the fruit callning industry in  Kent is 
adding one more enterprise to the list of important Kentish indns- 
tries whicl~ depend upon the work of the trained industrial 
cllemist. In this connection the Senior Departments of the  Med- 
way 'Techuicnl College, Gillingham, are keeping well abreast of 
the times, in the organisation of advanced professional and in- 
dustrial part-time training courses to meet the developing demaud 
on the part of works chemists and assistants. These courses 
extend over five years and are attended by chemists and assistant 
chemists from paper 'mills cement works, breweries, fruit can- 
neries and similar industiial concerns, and the attendance 'of 
students shows a rapid growth. 

THE INsTrrunoN OF CHEMICAL ENGINEERS will hold a joint 
lneeting with the Chemical Engineering Group and Liverpool Sec- 
tion of the Society of Chemical Industry a t  Liverpool on April i. 
T l ~ e  programme includes a visit to the Central Electric Power 
Generating Station, Clarence Dock: and in  the evening a paper 

.will be read in the Large Chemist~y Theatre of the University 
(entrance in Brownlow Street), by Dr. F .  J. Brislee, on tbe 
"Cnruer Metals of Electrical Distribution-Copper, Aluminium 
and Lead." The president of the Institution, Viscount Lever- 
huln~e, will occupy the chair. Those intending to be  present a t  
the meeting should notify the hon. secretary, The Institution of 
Chemical Engineers, Abbey House, Westminster, London, S.W.I. 

H E ~ V Y  STORMS along the Irish coast recently have consider- 
ably increased the quantity of kelp thrown up along the shores 
and this, i t  is believed, will cause some fall in price to chemical 
manufactul%rs engaged in the production of iodine. Considera, 
1io11 is being given to tho establishment of a second factory on 
the west coast of Ireland, probably in Count* Donegal, to snpple- 
ment the existing factory a t  Galwav for the making of iodine. 
I t  has been revealed recently that kelp gatherers along this part 
of the coats have been disposing of considerable quantities of burnt 
kelp to E ~ ~ g l i s h  iodine manufacturers, and it  is thought tha t  a 
second government-aided factnry closer to the scene of operations 
r~onld provide them wit11 a readv means of disposinR of their kelp 
2nd probably at a b e t b r  prioe for the gatherers. 

THE: BUSINESS of Tho~nas  Piggott and Co., Ltd., has been 
controlled by the Horseley Bridge and Engineering Co., Ltd., for 
the past four years, hut to meet the exigencies of modern busi- 
ness it has been decided to carry out a complete merger of the 
two concerns. Financial arrangements have been completed to 
give effect to this decision, and Thomas Piggott and Co., Ltd..  
i i  going into voluntary liquidation forthwith. The whole of the 
assets of Pigpotts will be taken over by the Horselev Bridge and 
Rngineering Co., and all liabilities will be dealt 'with by the 
liquidator in the ordinary course. The business of P i ~ g o t t a  will 
be carried 011 exactly as before. The same hoard of directors 
will he in control: there is to he no change in the ~oanagement, 
nnd the works will continue to manufacture those products for 
which Piggotts have held a reputation for more than 100 years. 

FINES AMOUNTING TO £510 were imposed a t  Bow Street on 
March 17 on charges under the Corrupt Practices Act, 1906, 
against three men-John E.  Fergnson and Sidney Welsh, direc- 
tors of Ferunson and Sons Ltd Merton Abbey and Alfred 
James Buck, a chemist. ~ h k y  plekded guilty. ~ c i o r d i n r r  to the 
prosecution, Ruck was employed by Bakelite, Ltd., whon~nade a 
~ n o u l d i n ~  powder. Fergusons' were competitors. For  nlnnv 
years Bakelite, Ltd., had a monopoly of a certain porder ,  but 
about 1928 Fergusons placed on the market a powder. which 
turned out to be the same Buck having sold the secret to Fer-  
gnsons. I n  an allegkd siatement, Buck said that he received 
money from Fergusons at the rate of $3 a week for six months, 
and since then a t  the rate of 30s. a week up to a few days ago. 
For givine bribes, Fereuson and Welsh were fined respcctivels 
£50 and £2.5 on each of the six charges against them, and Buck 
was fined £10 on each nf the six charges against him of receiving 
bril~es. 

Stability of Greases 
Investigations at the Bureau of Standards 

Tne United States Bureau of Standards i s  conducting an investi. 
gation of the effect of temperature on the bleeding of greases. I t  
has been found that the change in the amount of bleeding, wiU~ 
increase in temperature, varies markedlv for different t v n e ~  of 
greases. Tlius, in some cases the amohnt of hleeding bill in- 
crease aa the temperat~~res incresse.1 while in other msea tlie 
reverse is true. Believing that hardening of the grease due to 
loss of ~ ~ ~ o i s t s r e  on heating might account for the decrease in thc 
extent of bleeding with increased temperature, some special experi. 
merits were undertaken to determine whether this wan actuallv the 
case. I n  these special experiments the greases were heated tb the 
temperature of test and nllowed to remain at that temperat~~re for 
a given period of time after which thev were cooled. By comparison 
of the amo~iut of bleeding before and after thin heating pmcess. 
i t  was cor~cluded that loss of n~nidure  may haye some effect, b111 
that more prohablV the grease sets with a different gel s t r n r l ~ ~ r ~  
after heating, with resultant increa~e in hardness. 

New Coinpanies Registered 
Port0scue & Spray, Ltd. Registered March 20. Noa~inal ral~ifal 

2500 in  P1 shares.  manufacturer^ of and dealers in soap and waa11- 
lng materials, o h ,  greasa, perfu~.~ary, oleaginous and saponaceona 
substances etc. Directors: (3earge Bortescoe, 26 Brighton Street, 
~ o t t i n g h a ~ ; ~ ,  H. I). M. Spray. 
H. W. Oaborne Ltd. Registered March 20. No111ina1 capital 

2500 in E l  sllares.' Chemists, druggists, drysaltera, nil and wloar- 
laen, etc. Directors: J. E. 1'. Lloyd, 42 York Rond, (inildford, 
H. W. Osborue and 8. J. N. Lloyd. 

PLnaud ~ t d . '  Registered March 20. Nuniinal capital f1.000 in 
kl sharls.. Man~~fmturers  of perfumes,( aeents, maps, ~ r e s a l s .  
disinfectants etc. llirectors: Lnluien H. Xlotz, Georges Xlnts. 
Secretary, WIII. H. Wor~al l ,  Africa House, Kingsway, London, ... ,. . 
W .U.2. 

5. E. S. Producta Ltd., 84 Corbests Teg Road Ilpn~inster, Essex. 
Registered Marc11 h0. Nominal capital' $500. ' Mannfactsrers of 
and dealers In chemical products, preparers and lruxers of cheaii- - - 

rals of all kinds, etc. 
Scalebuoyu, Ltd. Registered Marc11 16. Nolninal capital 22,500 

ILL (id. shares. Water, electrical and eeneral eneineerri ~nanufac- 
torers of and dealers in a device or iilye~ltion foFthe treatment of 
water, oil or gas known as the Scale Buoy, to adopt an agreenkent 
dat,ed March !I, 1933, with R. H. S. Abbott, Mrs. E. Abbott and 
d .  B. Close for the acquisition of the sole right in certain conntries, 
including the United Kingdom, to an invention for the treat- 
ment of water, and for the acquisition of the business of the 
Scalebooy Compnny of 9 Clements Lane, E.C., at present carried 

by J. B. Close. Directors : J.  B. Close, Mrs. C .  M. B. 
Close, and U.  1'. Barker. 9 Clements Lane L o n d c ~ ~ ,  E.C. 

The T h r a c h  Mine~al  Producta It&-Registered 1111 Marc11 17. 
Nominal capital of E250,OOO in dl shares. To acqnire and t11rl1 
to account anv mines mining rights and ~netallifero~~fi land in tlw 
Near East or 'elsewhele: to take over ail or any of the aiiseta a ~ ~ d  
liahilitleii of Tlirao~an Galena I'rodncta. Ltd.,  and the Tl t rar~a~l  
[Jniw Trust, Ltd., to p r e p r e  for market ore, metal a ~ u l  n~inrral 
substances; t o  carry on the buainess of ~ o a n ~ ~ f a r t ~ ~ r e r w  nf lead 
pigments and paints, co lo~~r~nei l ,  rlie~l~ical ~ ~ ~ a n ~ ~ f a u i ~ ~ r e r s  and taler. 
chants, etc. A subscriber : Sir Seville A. Pearson, Nt., 1 The 
Grove, Highgate. 

Books Received 
Annual R ~ r t s  on the  Progreas of Chemirtry for 1032. Vul. XXIS. 

London: The Chemical Society. I'p. 344. 10fi. 6d. 
Department ol ScientiBc and Industria! Reeearch. Report fnr the 

year 1931-32. London: R.M. Stationery Office. Pp. 104. 9s. 
Britlsh Plae?ias Year B w k  1933. London : Plastics Press. Ltd. 

t'p. 460. Is. Gd. 
Catalysis and i b  Industrial, A~~l ica t ione .  By E. 13. Mastrd. 

Londor~: J. & A. Ch~~rchlll .  530. 36s.' 
Beport of the Wiuter Pollution Resesrch Board for the Year ended 

June SO, 1932. llepartn~enl uf Scientific and Indl~strial Rr- 
search. h o d o n :  H.M. Stationery Office. Pp. 56. Is. 

The InveBti~ation of Atmospheric Pollution, for the Year ended 
March 81, 1982. J)eparf~neill of Scientific and Indl~strial Rv- 
~earch. London: H.Y. Stationery Office. Pp. 102. 61;. 

Report on Econmic  Conditions in the Republice of Guatemala 
Honduras and Nicaragua, Ncvember, 1932. Departlueut r t l  

Oversem Trade. L*,ndnn: H.M. Stationery Office. I'p. 104. Rr. 

Fans and Fan Systems 
MonsaN fan tecl~nique l ~ a s  become an important branell nf elb 
gineering. The Sturtevant Engineer i~g Co., Ltd., has now pub- 
lished a list of its monogram fans. Illere are two nlnin types of 
~nonngram fans. The double inlet type is used principally for 
the supply of blast nnd ventilating; the single inlet type, which 
covers the whole range of usefulness, is suitable both for blowi~lg 
.nod exhaosting. Falls of this description have unrestricted inlets 
uhic11 are spigotted for connection to a line of piping. I n  the 
case of double inlet fans, the blast wl~eels, built up of steel plate 
OII cast hubs, are carried, with the pulleys, betsee11 bearings 
which sue usually of the ball or t.oller type, hut ma). he of white 
n ~ e t a l  in certain cases. With tlie single inlet fans, the blast 
wheels are overhung and the bearinps are both on the side nf the 
fan opposite to the inlet. T l ~ e  smaller sizes have hall bearings 
in a cast bracket between the wheel and pulley, and the larger 
sizes have either ball, roller, or white metal l m a r i ~ ~ g s  nit11 t l ~ r  
pulleys between them. These faus are made in a rallee nf nizes. 
running a t  speeds from 1,200 to 4,800 r.p.m., with a s  air pres- 
sure varying from 12 to 6 inches W.G. A l n o n ~  the other pro 
dnctions shown in this list are water gas  plant fans, pulverised 
fuel fans, pas boosters, and high pressure fans. The latter follna 
the general corrfitruction of Monogram fans and presnures up to 
36 in. 1V.G. can be maintnined. A chart istineluded in the publi- 
catinn lo  show the frictional resistance set up by the passage 
of air in smooth piping, for pipea of different diameters. 
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BOWMANS (WARRINGTUN), LTD. 
CHEMICAL. MANUPACTURBRS. 

Moss Bank Works : : : Near WIDNES. 

LACTIC ACID 
S U L P H O N A T E D  O I L S  

TANNERS' MATERIALS 

0 0 0 

VIADUCT ALUM CO. LTD. 
THE MARSH, WIDNES. 

Tcl.-Widnn $39. Tel. Add.-" Viaduct. Alum, Widnr." 
Code-Bentlcy'r & A.B.C. (5th Edition). 

hl;t~tulitrturers ui 

SULPHATE OF ALUMINA 
FOR PAPERMAKERS 

14115% IRON FREE. 17118% IRON FREE finely Ground 
14115% ORDINAHY, In Jlal~s or Crushed. 

SPECIALITIES 1 CHEMISTS 
LIMB BISULPHITE 1060 & 1010 CALCIUM CHLORIDE FIISJD 
SODA BISULPHITE, SOLUTION CALCIUM CHLORIDE, 
ACID SULPHUROUS, FUSED POWDER 
CALCIUM CHLORIDE, DRY CALCIC SULPHITE, 42 SO, 

PURE CRYBT. POWDERED SILICA 

CLAYPOLE RD., STRATFORD, LONDON, E. 
Telephone : Maryland 2058 

u n e m p l o y m e n t  Insurance.  Onr re)w p i d  

Legal Aid. Income  T a x  Advice. Appointments  Bureau 

writs fw fia&dmrs to .- 
GENERAL SECRETARY ''EMPIRE HOUSE," 

B.A.C. 17.5, PICCADILLY, 
LONDON, W.l 

Phms : R~genl 661 I 

PRECIPITATED CHALK columns each week is 10 o'clock on Thursday morning. 
- - - - - - - - - - - - - 

(extra light) APPOINTMENTS WANTED I - 
-- 
-- 

BROTHERS CHEMICAL CO. 
(BIePPld-'L'wenty-seven words Is. Bd. ever addltionl! nine words Ed.) 

HePlles can be received "Box 0t~ce 'a l  thfs Journal lo which caw our 
adaress zs inol~~den in coat of kdsertisernent, and chbged .a nine word#. 

W. K. THOMAS & CO. I YDRAULIC PRESSES AND PUMPS. Large stock in 
London. P r ~ c e  quoted for adapting and erecting.-- 

CLOCK 11OCSE, 2Rll%\lnl?l, STREW, r,ONDON, W.('.2. THOMPSON AND SON, Maria Street, M~llwall .  
Tel. ! TempleBar 3731. %rams: "Kraftsack Esrmn~!, London," - -- 

(1922) LTD. 

- - . -. - - - -. . - IXERS by Werner and other makers, jacketed pans, dis- M ~ntegrators, . grinders, good stock.-C. F. DAVIS, LTD., DRYING APPARATUS Hatcham Road, Old Kent Road, London, s.E.15. 

OYS of good character, well-trained and eager to work, 

- - - - - - - - - - - - - - - .  

AND DRYING PLANT s l i ( ' o N 1 ) ~ j ~ I )  2 ft., ~ K I I  clritwt'r~~ I)oul)l<. inqidt,, 1)o11r c l r l i~ r r rd  Sajt, Lr). 3f1. o n r  oili.. Milner 3 ft. o ditto, in., 

FOR ALL PURPOSES j ft. 0 in., 3 ft. (1 in., 2 it. 0 ill., dl,li\.rl-ed L?o: l)ankrupt stock. 
Bti.\\-, \Vorni!r~oorl Slrr.rt, I.nndon. E.C.2. 

Complete Chemical Plants 
PROCESS - ERECTION - OPERATION 

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

37 Peter  Street, Manchester  

B will . be gladly recommended by the Warden of the John 

- - ~ - - -  - 

'Phone qS Stainr. 
BT..lI)I< MISI<I<, P:to 

in. ,  Glands  to Spindlrp : 
Stwm Hratrd O\en with 4 Shrlvrq 5.i in. T 27 in. : Copprr 
Jacketed Tilting P:ui 35 g;lllon.:: nvnrl!. nrn- S o  I ' I  Kpk " 
hlill. 

TRAFFORD PARK, MANCHESTER. 
-- 

PAPER & PAPER CONTAINERS 
WATERPROOF PACKINGS 
R,r any climativ con,lilion\ Irwn IP,~~IZI,I 1,) IL,rnlta) 

Benn Hostel, Bower Street, E.I. 
-~ -- - . . . . 

FOR SALE 
(18. per ilue; mintmum obnrge 88. sirpence extra fs charged 

when repllea are addressed to nor Numbem.) 

c , 

- 
HARCOAL, ANIMAL and VEGETABLE, horticultural, 

burnlng, filtering, disinfecting, medicinal, insulating; 
1 also lumps ground and granulated ; established 1830; con- 

CORRUGATED PACKINGS, CREPED : tractors to H.M. ~0vernment.-THOS. HILL-JONES, LTD., 

LINERS, PAPER SHAVINGS I " Invicta " Mills, Bow Common Lane, London, E. Tele- 
grams : " Hill Jones Pop., London." Telephone : 3633 East. 

Manufacturers and Agents : 1 - 
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