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Electrically fused alumina or  Magnesia of high purity is supplied in lump or powder 

form, graded to suit customers' requirements within the range of in. to -200 R.S. 

mesh. It  is used largely for furnace insulation packing. 

A large number of Fused Alumina or  Fused Magncsia Cements are supplied for numerous 

high temperature applications. Magnesia Ccment 105A is used in electrical hot-plate 

manufacture and Alumina Cement C60 for cementing furnace windings. 
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PRECISION BALANCES. . . 

HE problcnis confronting scientists 

resolved onl!. by painstaking claily 

labour in which thc modern precision 
balance pla1.s a part that is all too often 

taken for granted. 

Yet Research pervades the activitics 

at our factory even as much as it 

motivates the laboratories of our 

customers. \Ye cannot stand still. 

Thcre is an enthusiasm and zcst for 

dcvelopmcnt here which finds its cxpres- 

sion in an cvcr wiclening range o f  
spccialised instrun~cnts, each sponsored 

b!. practical scientists who cnsurc that a 

particular balance is fit for its purpose. 

Thus. following our now \vc.ll-l.rno\vn 

and Research 

STANTON BALANCE MODEL B.A.6 

Capacify 200g Sensitivity O.lmg 

auto-loading balance Model BA6 and 

the aperiodic Micro-balance Model 

AICla, we have offered the Westphal 

Spccific Gravity Balance, the Precision 

Idinlit (Denier) Balance, the Hales-Moss 

Gas Specific Gravity Balance, and the 

'T'hcrmo Recording Balance. 

Our  enthusiasm for research and practical 

development strikes a chord of sym- 

pathetic understanding in the world's 

laboratories. That is why we lead the 

field in over 40 different countries. 

Fully illustrated literature on all our 
models will be sent on request. 

Stanton Balances are stocked by Leading 
Laboratoty Furnishers. 

S T A N T O N  I N S T R U M E N T S  LTD., 119 Oxford Street, London, W.I. Gerrard 75334 
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Easy to install, the Wilton Fan Draught 
Furnace ensures complete combustion from 
the lowest grade fuels. T h e  immediate saving 
of over 5 per cent in fuel quickly repays the 
initial conversion cost. Full boiler output 
is economically maintained and complete 
control under all circumstances assured. 
Write now for descriptive brochure of 
our Underground, Unit or Overhead systems. 

Northern Ofice : T. G. Fegan, M.1nst.F. 
Cannonfield, Hathersage, Nr. Sheffield. 

Phone : Hathersage 333. 
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L U T O N  - B E D S  
Telephone : LUTON 4900 (3  lines; 

Telegrams : Peroxide. Luton 
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BYDROFLUORIC ACID i 
ANHYDROUS AND SOLUTIONS ALL STRENGTHS 

ALSO PURE REDISTILLED 40% w/w 
FLUORIDES, Neutral SILICOFLUORIDES I 

Sodium, Magnesium, Barium, Magnesium. Zinc, Ammonium, 
Potassium. Lead, Zinc, Ammonium, Barium, Potassium. Lead, 
Aluminium Lithium, Chromium. Hydrofluosilicic Acid. 

BiFluorides (Acid) I 
Ammonium Sodium, Potassium. 

BOROFLUORIDES 
Double Fluorides (Cryolites) 

I 

Sodium, Potassium Ammonium. ! 
Sodium HexafluoAluminate Lead. Capper, Zinc, Cadmium. 
Potassium HexafluoAluminate Fluoboric 'Acid Solution. 

OTHER FLUORIDES TO SPECIFICATIONS. 
Glass Etching Acids 

Ammonia White Acid and VITROGRAPHINE. 
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R O L L E R  F I L M  D R I E R S  
FLAKERS AND C O O L E R S  

We offer accumulated experience 
of 50 years' specializatlon. 

OUR WORKS, the largest in the 
United Kingdom devoted cspeci- 
ally t o  DRYING MACHINERY, are 
laid out and equipped wi th the 
latest plant for this particular 
purpose. 

MANY STANDARD SIZES includ- 
ing LABORATORY MODELS. 

We have test plants always ovailclble 
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RICHARD S I M O N  & SONS, LTD. 1 
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A National Problem 

T HIS month the National Advisory 
Council on the Training and Supply 
of Teachers issued a special report 

on ' Graduate Teachers of Mathematics 
and Science' (Ministry of Education, 
HMSO, pp. 13, 6d.). It is by no means 
the first efort to focus public attention 
upon a critical shortage. No one would 
seem to dispute the fact that there are 
not nearly enough qualified teachers of 
science in our schools, that the defici- 
ency is serious in its immediate effects 
and likely to be quite disastrous in its 
longer-term effects. The situation, 
openly visible for at least five years, has 
continued to drift and worsen. It  is 
gratifying to find that this new report, 
limited though its ternis of reference are, 
is evasive neither in presenting the stark 
facts nor in suggesting causes. 

In 1952 and 1953 the increase in 
teaching man-power maintained a rate 
of 5,000 per annuni, roughly 20 per 
cent above 1951 estimates. But across 
this encouraging background a deep 
distinction must be drawn between 
the teachers of science and mathe- 
matin and teachers of other subjects. 
There could not be greater contrast. 
The teaching of science is wilting 
from scarcity of graduates; there is 
already some difficulty in absorbing all 
the arts-graduates seeking to teach. 

The shortage of women teachers of 
science and mathematics is even more 
acute than that of men teachers. although 
the competitive demand of industry for 
women graduates in these subjects is a 
much smaller factor. This is due to the 
inadequate number of women who read 
science and mathematics at the univer- 
sities. Indeed. 35 per cent of the women 
honours graduates in these subjects for 
1952 took up teaching, whereas only 
15 per cent of the men did so. 

The Report expresses concern about 

quality as well as quantity. In 1938 14.7 
per cent of the science and mathematics 
graduates trained for teaching held first 
class honours degrees; in 1953, the 
percentage had fallen to 4. This was 
hardly unexpected. If the vocation of 
teaching has become less attractive to 
graduates in these subjects. or at any 
rate i f  other careers have become more 
attractive, the strongest expression of this 
tendency will log~cally be made by 
those who gain the most distinguishable 
degrees. It is to be doubted whether this 
is an important facet of the general 
crisis. Does teaching in schools require 
first class honours degrees ? Do holders 
of these degrees make the best teachers ? 
There is an old and crude adage, ' Those 
who can, do; those who can't. teach.' 
We suggest there is a grain of indirect 
truth in this libel of the teaching pro- 
fession-those who themselves did not 
find the task of learning a wholly smooth 
and easy affair are likely to make the 
most thorough and understanding 
teachers. The subsidiary matter of 
quality is best ignored. 

I f  the present situation is without 
features of redemption. the future out- 
look is one of catastrophe. Wastage of 
teaching man-power is not being com- 
pensated now. The inadequate number 
of science and mathematics teachers in 
our schools immediately after the war 
has not been enlarged: but, with the 
raising of the school-leaving age and 
as a consequence of the marked rise in 
birth-rate in the early post-war period, 
the demand per year for 1955-60 is 
almost twice that of 1950-55. We have 
not started to pay the full bill for neglect; 
so far  we have only scowled at a few 
of the preliminary invoices. For the 
impending crisis the temperate language 
of an official report is hardly adequate. 
What is going to hamen ? Are numbers 
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of children, among whom are certain to 
be potential technicians and scientists, 
not going to be taught more than 
a trivial modicum of mathematics and 
science ? Or will the elforts of an ever 
less adequate number of teachers be 
spread so widely that most children get 
some teaching and none receive enough '? 
What can be the consequences a few 
years later for an industrial nation in a 
world of ever-intensifying technical com- 
plexity and competition ? We may 
already be reach~ng the point when 
steady decline abruptly enters a vicious 
spiral of descent, for  where can future 
teachers be recruited if the output from 
the schools of likely graduates dwindles 
even more miserably ? Industry with her 
immediate needs is already taking the 
major share of science graduates; as 
quality and quantity decline, industry's 
requirements will leave even less for other 
vocations. This contracting situation has 
been left to drift for several years longer 
than it should have been. Efforts that 
are only now in the process of gestation 
are disgracefully belated. Perhaps some 
of our political leaders have too hastily 
felt that there has been too much science 
in the past? But there is no future at 
all for a nation with too little. 

The new Report. as a prescription 
for improvement or  cure, is .virtually 
impotent. That is not the fault of the 
Advisory Council but of their terms of 
reference. They have devoted only 
nine lines of print to the crucial question 
of pay and prospects, and these merely 
to explain that this would take them 
' into a field which a statutory body 
exists to cover.' However, the Council's 
opinion is valuably indicated in one 
sentence: ' W e  wish to say that we are 
satisfied that financial prospects are a 
main factor in the situation.' The modi- 
fication or relaxation of liability for 
National Service of graduate teachers in 
science and mathematics is mentioned 
but only as a complex problem ' not so 
Tar considered,' for which reason no 
recommendation is made. With the first 
of these remedies outside the agenda 
and with the second unconsidered. it is 
understandable that the remaining sug- 
gestions offered are minor or  trivial. 

The extension of the age of retirement 
to 70 is recommended; this exists as a 

possibility now-at the wish of the 
teacher and the discretion of the local 
education authority-but it is handi- 
capped in practice bv a rule that pen- 
sionable service must end at 65. In 
view of the recent report on age and 
retirement, the position of the Ministry 
of Education in regard to this rule 
would seem untenable. A shortage of 
laboratory assistants reduces the scope 
and teaching time of existent science 
teachers, and the introduction of a 
national scale of pay for school labora- 
tory assistants is recommended. If. 
however, the scale of pay eventually 
decided has no greater relative attrac- 
tion than the Burnham scale for 
graduate teachers, the results may be 
even worse, for the recruitment of 
teachers is still influenced by a sense 
of vocation, whereas a potential school 
laboratory steward is more likely to com- 
pare the rewards of education with the 
offerings of industry. Moreover, a scale 
of pay likely to attract efficient laboratory 
stewards in good number will throw the 
science teachers' scale into the fullest 
light of injustice. The idea that univer- 
sity research workers or industrial 
scientists might undertake part-time 
teaching is only mildly recommended, 
and probably with a €air appreciation of 
its orgsnisational difficulties and likely 
proportion of failure. A Ministry of 
Education pamphlet stressing the interest 
and satisfaction to be found in school 
science teaching is recommended-but 
presumably the writers of the pamphlet 
will also be unauthorised to discuss pay. 

Nevertheless the Council is utterly and 
commendably right in the final para- 
graph. ' We consider that the shortage 
. . . constitutes a national problem . . . 
The situation in the schools should. 
therefore, be of direct interest to the 
universities and industry and all those 
concerned with the supply and use of 
scientific man-power. In our opinion. 
any action which could effect a radical 
improvement would require decisions in 
important questions of national policy 
. . . the appropriate level of recruitment 
of scientists to industry, the volume of 
post-graduate work at the universities 
. . . the size of the undergraduate popula- 
tion.' When will these higher-level, 
national considerations be made ? 
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Notes 
The Old Firm Tie  

A T a time when the social and 
l~ghter sidcs of life arc so much in 
evidence we feel innocently able 

to indulge in sartorial-cum-technical 
comment and with the curiosity about 
other people's private affairs more usually 
found in gossip columns. For this aber- 
ration the stimulus has been the Decem- 
ber issue of The I.C.I. Mtrgc~zit i~,  which 
colourfully foreshadows the I.C.I. tie. 
Proposed first in a letter to the same 
publication back in 1952, the idea of 
such a tie was adopted by I.C.I. during 
the summer. Now the company's staff 
and pensioners have eight designs to  
choose from. with prizes for the poll. 
Most of them seem very attractive, three 
reds. one green, and four blues; four 
with the stripe t ~ i o t i f  expressed in the 
I.C.I. double wavy line, three with I.C.I. 
lions (carefully to be distinguished from 
a Scottish lion so no concessions to 
nationalist resurgence above the Tweed 
are intended !). and one with the I.C.I. 
initials set in their usual roundel. The 
top-of-the-poll design will be put into 
production and, needless to say. will 
be woven in ' Tervlene.' We cannot 
resist the thought that most of the 
charming young ladies on 1.C.l.'~ staff 
will think it 'just like men' to get a tie 
organised as soon as 'Terylene' is avail- 
able. but when nylon began did anybody 
organise ?--but we .had better leave it 
there ! 

Possible Complications 

F OR an organisation as huge and 
complex as I.C.I.. with its various 
sections and numerous works both 

here and abroad. there is much to be said 
for a generic tie. Despite all the jokes, 
men cling to old school ties though they 
in truth represent an association that 
lasted for perhaps only four vears: asso- 
ciation with a company may last for 40 
years, and bring with it no lesser sense 
of tradition and loyalty. However, we 
doubt whether I.C.T. will be the first com- 
pany to have a tie. We believe that at  
least one of the Big Five banks developed 

a tie some years before the war. However, 
it may bring a few complications. There 
is a wartime story certainly grained with 
truth that anybody with a bold manner 
and a sufficiently big wad of papers under 
his arm could walk anywhere in one of 
our largest aircraft factories. Will an 
unlawful display of the future I.C.I. tie 
facilitate unauthorised tours of inspec- 
tion where processes to come are brew- 
ing ? Perhaps ' Terylene ' will not wear 
out at a sufficiently rapid rate to widen 
the I.C.I. circle by the process of discard. 
Still, wives never have appreciated the 
code of ties, and we can foresee 
agonised cries-cle-coertr from executives 
returning home from their travels: ' Good 
Heavens, you didn't give tho? to hi177 ! ' 

Vanadium and Plants 

F ROM the University of California, 
already the world's most energetic 
centre of trace element research in 

plant nutrition, comes a claim that yet 
another element must take its place 
among the micro-essentials. In Natrtre 
( 1  953. 172, 1039-40). Professor D. I. 
Arnon and G. Wessel present the case 
for vanadium. The evidence now pre- 
sented will not surprise shrewd students 
of this subject; 10 years ago Bertrand of 
the French school, also long diligent in 
this fascinating branch of science, 
showed that vanadium is widely distri- 
buted in plants, for he was able to detect 
its occurrence in every one of 62 
different plant species analysed. 
Bertrand found the element to be an 
essential micro-nutrient for Aspergiflus 
tiiger, but this mould is not, of course, 
classifiable as a green plant. The new 
work at Berkeley has used one of the 
green algae species. Scenedestn~l.~ . ohliquus, as the test ' plant,' and the ex- 
periments appear to have originally 
been designed to study the iron require- 
ments of the algae. Growth on a 
nutrient solution containing all the 
known micro-nutrients (B, Mn. Cu, Zn, 
and Mo) was markedly increased when 
additions of iron salts were made. As 
the iron salts used were not highly pure, 
it was thought that an unknown micro- 
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nutrient effect may be being exercised naturally more glamorous to students 
by an impurity. The trio of cobalt, who have seen only the academic world 
nickel, and vanadium was suspected. than to mature scientists who have spent 
Experiments using pure ferric chloride years in industrial quarters as well. 
as the source of iron, with and without 
micro-additions of these three other Could Help Fill the Gag 
elements, were carried out. It  was soon 
evident that the Co-Ni-V supply was 
more influential than increases in the 
supply of iron. Next, the separate 
effects of the elements in this trio were 
tested, and it was emphatically proved 
that the growth-effect was exercised by 
vanadium. Proof that vanadium is 
essential for a single algal species is not, 
of course, proof that it is needed for 
all green plants. Nevertheless, this is 
likely, especially when Bertrand's earlier 
work on vanadium in plants is also con- 
sidered. The positions of the accepted 
micro-nutrients have become established 
from similar beginnings. Fuller details 
of this work are to be published later 
and elsewhere; this first short account in 
Nature is clearly enough a priority- 
staking announcement. 

Industry and Post-Graduates 

T HE private conference recently 
held in London (see THE CHEMICAI. 
AGE, 1953, 69, 1233) and dealing 

with the educational work of the 
research associations seems to have pin- 
pointed one of the professional dilemmas 
of our times, the universities' dominant 
hold on the Ph.D. degree. It is learnt 
from the statement issued after the con- 
ference that several speakers expressed 
the view that the graduate scientist, 
whose post-graduate training brought 
an understanding of industry's tech- 
nological requirements and the use of 
research in meeting them, would often be 
better fitted for a career in industry than 
the graduate who had spent two or three 
years on specialised research for the 
requirements of a Ph.D. degree. In short, 
why not have post-graduate work carried 
out in a training spell at a research 
association? And should this count less 
in status at the end than the normal 
Ph.D.-obtaining effort at a university ? 
It is also learnt from the statement that 
some members of the conference felt 
that overdue importance was attached to 
this degree. However, it is still much 
sought; perhaps the attraction is 

T H E  use of well-established research 
association centres for post-graduate 
education seems an extraordinarily 

good idea, and one that could most aptly 
fill part of the gap in our present tech- 
nological education facilities. Nothing 
that is as easily adjustable as human 
opinion should be allowed to impede the 
conversion of idea into practice. The 
DSlR is a partner in all the research 
association ventures: and the DSIR 
grants probably finance. or considerably 
help to finance, a very large proportion 
of British post-graduate research. So far  
as the DSlR is concerned, there should 
be no reluctance to provide grants for 
research association studies as readily as 
for university research. But will the 
universities look upon the development 
so kindly and broadly'? Will the graduate 
have to 'lose that gain in status he would 
otherwise have secured by sticking to the 
more conventional course? Unless the 
general attitude of universities to the 
Ph.D. qualification changes considerably, 
it seems certain that the universities. 
whatever they may say, will not encour- 
age this valuable development. The 
Ph.D. award at the end of a university 
initiation into research will continue to 
attract graduates unless a similar award 
is possible after attachment to one or 
more of the research associations. 
The problem goes deeper. Years of 
technological research in industry. 
applied research of the highest per- 
sonal quality, still count for little in the 
scales of academic honour. Few scientists 
who have made notable marks in industry 
originally acquired; not because they are 
lazy or uninterested but because they 
know well enough that the reaction of 
the university will be one of ' ifs ' and 
' buts.' The circles of pure and applied 
science overlap more comfortably and 
understandingly in America and Germany. 
The plain truth is that an award of pro- 
per status is needed for technological 
research, and it should be the same 
established award as that for pure 
research. 
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A New Deal 
lncreased Gr 

T HE Department of Scientific and Indus- 
trial Research was sct up in the first 

world war because, in thc words of the 
White Paper, ' i t  appears incontrovertible 
that i f  we are to advance or cven maintain 
our industrial position we must as a nation 
aim at  such a development of scientific and 
industrial research as will place us in a posi- 
tion to expand and strengthen our industries 
and to compete succcssfully with the most 
highly organiscd of our rivals.' 

The wisdom of this measure becomes in- 
creasingly evident as time goes on. The 
pace of scientific and technological advancc 
grows faster and fastcr and competition in 
the world's markets becomes increasingly 
acute. and whereas the world trade in manu- 
factured goods has incrcascd 3.5 timcs in the 
last 50 years. Britain's share has only 
increased 1.6 times. With formidable com- 
petitors reappearing in our principal mar- 
kets. it is evident that we need all the help 
which scicnce can afford. 

The DSIR might be described as the 
cornerstone of Britain's rcscarch, so far as 
the manufacturing industry is concerned. Yet 
this key organisation has bcen chronically 
starved of funds. Its gross annual expendi- 
ture is in the region of £5,000.000. which is 
equivalent to roughly 2s. per head of thc 
total population of the United Kingdom. 
Out of this meagre income the Department 
spends more than £1,500.000 on grants to 
industry through the research associations 
and other channels. It is left with 
f3,500,000 with which to run some 20 re- 
search stations, besides maintaining a liaison 
service with overscas countries, and admin- 
istering an information service. 

Substantial Building Plan 
DSIR's post-war plans included a sub- 

stantial building programme, the cost of 
which would be of the order of f 10,000,000. 
The objects of this expenditure were to 
house DSIR scientists in more suitable 
buildings, give them the equipment they 
required. and provide the Department with 
certain research facilities which were sadly 
overdue. Although this programme repre- 
sented Britain's minimum requirements for 
national research, progress has been ex- 

for Research 
ants to DSIR 

tremely disappointing. Year by year expen- 
diture lagged behind schedule, and when a t  
last it seemed possible that the rate of 
expenditure on new buildings could be 
raised to the agreed level of £1,000,000 per 
annum, the Department was suddenly sub- 
jected to ill-conceived cuts, which had the 
effect of postponing urgently needed projects 
for a further indefinite period. 

Expenditure Slashed 
Thc new Mechanical Engineering Research 

Laboratory at  East Kilbride is to be the 
chief national centre for basic research in 
all branches of mechanical engineering. The 
industries which it will serve are responsible 
for exports aggregat~ng in value more than 
f744,000.000 a year. Yet expenditure on the 
laboratories at  East Kilbride was cut by two- 
thirds in the Government's cconomy drive. 
The Water Pollution Research Laboratory at  
prcsent occupies a small and not very con- 
venient house at  Watford, and a hut at  the 
Building Research Station. A site for a 
ncw station was secured at  Stevenage, and 
tenders were called for at the end of 1950, 
but the letting of the contract was deferred 
on Government direction. 

These are by no means the only major 
projects which have been held up, nor has 
the economy axe bcen confined to building 
construction. Expansion of staff has been 
subjected to the same cheese-paring policy. 
The Advisory Council's post-war plans 
called for an increase of scientific and ad- 
ministrative staff from 2,160 (the 1946 
figure) to about 4,000. The staff now numbers 
about 3,000, and during the past three years 
nct recruitment has averaged only 110, which 
is far too low. On the- score.of economy, 
recruitment was suspended by the Govern- 
ment when the financial crisis arose, and the 
staff of the Building Research Laboratory 
was actually reduced. 

At last there are signs of a more realistic 
attitude on the part of the Government 
towards research. The principal effects of 
the recent announcement about the future 
development of the DSIR will be an increase 
in the funds available to the Department, 
the lifting of the former ban on staff in- 
creases, and an increase in the expenditure 
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on buildings. Does this mean that a t  long 
last DSlR will cease to  be the Cinderella of 
Government departments, or,  to  put it more 
aptly, that Cinderella has found her fairy 
prince? 

T h e  income of the Department is ex- 
pected t o  increase by £400,000 during 1954 
and subsequent increases will bring it  to  more 
than f6,000,000 by 1959-an increase of 20 
per cent over the five-year period. These 
additions to  the annual vote can scarcely be 
regarded as  munificcnt, bearing in mind the 
magnitude of the ficld covered by the DSIR 
organisation. They will nonetheless bring 
welcome assistance to the Department in its 
efforts to  maintain a satisfactory balance 
between fundamental research, applied re- 
search, and ad hoc investigation~. 

Grants to Research Associations 

In accordance with its policy of encour- 
aging research in industry, the Department 
will n o  doubt earmark a reasonable propor- 
tion of this modest ' windfall ' for the 
research associations, few of which havc 
incomes large enough for all that should be 
done. Higher annual grants might stimu- 
late the expansion of operational research, 
which is of particular value in showing where 
laboratory research can most profitably be 
directed. Operational rescarch gives thc 
scientist a n  opportunity of meeting and 
working with all kinds of people in an indus- 
try. Moreover, many of its results can he 
applied without substantial capital outlay. 
and have the great advantage of enabling 
better use t o  be made of existing machinery 
and labour. This type of research thus 
merits all possible encouragement at  the 
present time. 

Recruitment of staff will be started again 
a t  the rate of 150 non-industrial staff and 
50 industrial staff each year. The former 
category includes scientists, technicians. and 
administrative staff. 

Apart from the increases in the annual 
vote, £6,000,000 has been granted to the 
Department for  use during the period 1954- 
1959 in the erection of new buildings. This 
will enable the original building plan for the 
Mechanical Engineering Research Organisa- 
tion to  be completed, the estimated cost of 
the total scheme being in the region of 
£2,000,000. The Hydraulics Research Sta- 
tion a t  Wallingford and the new buildings 
for the Water Pollution Research Associa- 
tion will also be finished. The  Radio 

Rescarch Station will be housed in more 
adequate premises than the present collec- 
tion of huts; the Fire Research Station will 
have the new buildings which it urgently 
requires; another new laboratory building 
will be erected a t  the Chemical Research 
Laboratory; thcrc will be a new Road Re- 
search Laboratory on a site which still 
rcmains unknown. It  is also proposed to 
transfer the Building Operational Research 
Unit from its existing site near Barnet to  new 
premises adjoining the Building Research 
Station a t  Garston. Watford. 

International congrcsscs arc frequentl!. 
held a t  the National Physical Laboratory; 
yet this world-famous rescarch centre has 
never had a lecture hall and in organising 
important conferences it is chronically ham- 
pered by lack of spacc. This need will bc 
met by the conversion of a wind tunnel into 
a suitable lecture hall. 

One of thc most satisfactory aspects of 
this ' new deal for rcscarch ' is the substitu- 
tion of a five-year programme for the former 
system of year-to-year budgeting. As Sir 
Ben Lockspeiscr has pointed out. a rescarch 
organisation should not be treated like ,I 

Government Departrncnt. which has to bud- 
get again from scratch if it fails to spend 
the whole of its allocation within the appro- 
priate financial year. Expenditure on re- 
search must fluctuate. and in order that its 
work may be effectively planned, DSIR 
should be assured of a minimum income for 
several years ahead. 

Reasonable Assurance 
The Department's estimates must of neccs- 

sity continue to be approved by Parliament 
year by year, and there can be no certainty 
that the programme envisaged may not bc 
amended or  halted during the five-year 
period by a change in Government policy 
o r  in the position of the national economy. 
Nevertheless, the ncw system does providz 
a reasonable assurance of continuity and 
should make for greater flexibility in 
rescarch. 

T h e  only valid criticism of this new deal 
is that even a t  thc level of £6.000.000 a year. 
which it is proposed to reach by 1959, ex- 
penditure on research will still be wholly 
inadequate for the nation's needs, bearing 
in mind that our  industrial future is beinc 
fashioned in the laboratories of the DSIR. 
thc research associations, and individual 
firms. 
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Catulytic Vapour2hase Oxidation 
Gaps Filled i n  Existing Knowledge 

A L T H O U G H  the vapour-phase oxidation 
of hydrocarbons using air as  the oxidis- 

ing agent is quitc attractive commercially, 
relatively few hydrocarbons have been 
oxidised successfully in this manner on a 
commercial scale. The  oxidation of naph- 
thalene to phthalic anhydride. benzene t o  
malcic acid o r  anhydride and ethylene to  
ethy:ene oxide arc  examples of successful 
industrial applications. Associated with 
these processes a re  such problems a s  heat 
removal a t  relatively high temperature levels, 
temperature control. and recovery of the 
product from a gas stream diluted by thc 
large excess of air usually required. These 
problems must be solved if the process is to  
kc successful. 

N o  less important. in determining 
whether o r  not a hydrocarbon may 
be processed successfully by vapour- 
phase oxidation. are  such chemical 
factors as  the thermal stability of the hydro- 
carbon and product. and the stability of the 
product towards further oxidation. All 
these factors a rc  influenced by the specific 
o r  non-specific nature of the catalyst 
employed. 

Investigations at Yale 
In order t o  extend the range of applica- 

tions of the process, it is desirable t o  know 
more about  the effect of hydrocarbon struc- 
ture. catalyst type and structure, and of 
operating conditions. on the types and rela- 
tive amounts of products formed. Many gaps 
in existing knowledge have been filled by a n  
investigation carried out  by the Chemical 
Engineering Department of Yale University. 
The work was started under a contract 
between the U S  Office of Naval Research 
and Yale University and was continued 
under the sponsorship of E.1. D u  Pont dc 
Nemours & Co. 

Tt is the subiect of a report by R. H. 
Bretton. which has been made available to  
the Technical Information and Documents 
Unit of the Department of Scientific and 
Industrial Research. 

T h e  hydrocarbons selected for  study were 
n-butane, 1-butene. 2-butene. isobutylcne. 
and 1.3-butadiene. They were chosen in the 
first place because they were available in 

large quantities industrially; hence the ex- 
pertmental data would have practical a s  well 
a s  theoretical interest. Moreover, very littlc 
work has been done .on thesc hydrocarbons 
and the little that had was t o  be found 
main!y in the patent literature. Another 
factor taken into consideration was that  they 
lent themselves t o  a study of the effect of 
chemical structure; it seemed possible, there- - 
fore, that from the results of the proposed 
investigation, a mechanism of oxidation for  
a given catalyst might become evident. 

Butane Quite Resistant 
T h e  greater part of the investigation re- 

presented a study of  the vapour-phase 
oxidation of i.sobutylenc, I-butene, 2-butene 
and butadiene over silver, silver oxide and 
vanadium pentoxide catalysts. Butane 
proved quitc resistant to  oxidation, and for  
this reason only a few runs were made with 
this hydrocarbon. 

Mainly for  the purpose of checking cquip- 
mcnt performance and catalyst activity, the 
oxidation of ethylene over a silver-oxide 
catalyst was also investigated. In these runs 
with ethylene a n  attempt was made to dupli- 
cate results reported by othcr investigators. 
In  addition, a few qualitative runs using 
vanadium pentoxidc as  a catalyst were made 
with acetaldehyde. formaldehyde, carbon 
monoxide and hydrogen. 

In view of the very small amounts of inter- 
mediate oxidation products found in the 
oxidation of four-carbon hydrocarbons over 
silver-type catalysts, only qualitative results 
were reported for these runs. On the othcr 
hand. for the runs with a vanadium pent- 
oxide catalyst. a n  attempt was made to deter- 
mine quantitatively a s  many of the products 
of oxidation as  possible. 

T h e  variables studied were contact time. 
air-hydrocarbon ratio. and temperature. All 
runs were made a t  substantially atmospheric 
pressure. T h e  contact time was varied by 
changing either the total flow rate o r  the 
amount of catalyst. F o r  the silver-type 
catalysts the contact time was varied from 
0.1 t o  1.8 seconds (based on  inlet reactor 
conditions). the air-hydrocarbon ratio from 
0.5 t o  84, and the bath temperature from 
150" t o  260". The  corresponding values f o r  
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the vanadium pentoxide catalysts were 0.25 
to 2.1 sec.. 25 to  125 air/hydrocarbon, and 
260-370". 

Preliminary experimental runs were madc 
with isobutylene, using silver and silver- 
oxide catalysts similar to those used for the 
oxidation of ethylene to ethylene oxide. 
These early runs, characteriscd for  the most 
part by burning at  the top of the catalyst 
bed, resulted only in traces of acetone, 
formic acid and aldehydes. It became 
apparent, therefore, that some method of 
controlling the catalyst bed tempcrature 
would have to be found before the investiga- 
tion could be carried further. 

Satisfactory Results Achieved 
A few runs were made with ethylene to  

check the performance of the equipment 
and the activity of the catalyst for this parti- 
cular hydrocarbon and, further, to gain 
experience in experimental work of this 
kind. Satisfactory results were obtained for 
ethylene. Yields of cthylene oxide up  to 
69 per cent and conversions of hydrocarbon 
to ethylene oxide up to 49 per cent were 
obtained. The approximate conditions for 
the best results were: Contact time one 
second, bath temperature 288". and ratio of 
air to  hydrocarbon 20: 1. These findings 
are in substantial agreement with results 
appearing in the literature. 

As a result of experience gained from 
these runs, plus a better knowledge of heat 
release, heat transfer and temperature 
gradients in the catalyst bed, it  was possible 
to select operating conditions for  the four- 
carbon hydrocarbons which gave good con- 
trol of the catalyst bed temperature. Even 
with good control, however, only traces of 
intermediate products were found when a 
silver-oxide type catalyst was used. Other 
catalysts of the silver or silver oxide type 
were tried with no success. It  was then 
decided that this type of catalyst, although 
satisfactory for the oxidation of ethylene. 
was unsuitable for the oxidation of the four- 
carbon hydrocarbons. 

A vanadium pentoxide catalyst was next 
selected for study. The  following com- 
pounds were identified in the oxidation of 
the various hydrocarbons over this catalyst: 

isoButylene: acetic acid. a-methyl acro- 
lein, and formaldehyde. 1- and 2-Butene: 
acetic acid, maleic acid, acetaldehyde, form- 
aldehyde and glyoxal. There was also 
strong evidence for methyl vinyl ketone. 

n-Butane: maleic acid, formaldehyde, acet- 
aldehyde, and glyoxal. Therc was strong 
evidence for acetic acid. 

In general, with increasing contact time 
the conversion of the hydrocarbons to 
various products increased a t  the outset, 
passed through maximum value, and then 
decreased. The maximum conversions did 
not occur a t  the same contact time for all 
products, the maximum values for aldehydes 
and ketones being observed a t  shorter con- 
tact times than those for acids. The  effect 
on yields cannot be gcneralised. Usually 
the yields of intermediate aldehydes and 
ketones such as  a-methyl acrolein, acetalde- 
hyde and methyl vinyl ketone increased with 
a decrease in contact time. 

The  effect of increasing the temperature 
was to increase the over-all conversion of 
the hydrocarbon and usually to  dccrease the 
yield of any one compound, the latter effect 
being greater for aldehydes and ketones than 
for acids. This would indicate an optimum 
tempcrature for the conversion of hydro- 
carbon to any one product. This was frc- 
quently observed. 

Thc cflcct of increasing the air-hydrocar- 
bon ratio at  constant contact and bed tem- 
perature was to increase the conversion of 
the hydrocarbon to any one compound. 
This was due to an increase in thc overall 
conversion of the hydrocarbon. The  effect 
of increasing the air-hydrocarbon ratio on 
yields was negligible, provided the bed tem- 
perature remained constant. If the bath 
temperatures were kept constant, the effect 
of increasing the air-hydrocarbon ratio was 
to  decrease the bed temperature and conse- 
quently effect an increase in yield of any 
one compound. 

Formaldehyde Conversion 5.5 Per Cent 

The quantities of formaldehyde and gly- 
oxal present were usually small and did not 
vary appreciably with changes in operating 
conditions. The  highest conversion to 
formaldehyde was 5.5 per cent and this was 
obtained from isobutylene. Approximately 
one-half of this amount was found with the 
other hydrocarbons. The highest conver- 
sion to glyoxal occurred with 1-butene and 
was in the neighbourhood of 2 per cent. The  
maximum conversion of isobutylene to  
a-methyl acrolein was 12 per cent (yield 26 
per cent) and t o  acetic acid 24 per cent. The  
corresponding values for acetic acid from 1- 
and 2-butcne were 12 and 13 per cent. The  
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highest yield and conversion for maleic acid 
were obtained from butadiene and were 58 
and 54 per cent respectively. 

Acetaldehyde and methyl vinyl ketone 
were determined independently only in the 
runs with 1-butene. The highest conver- 
sions and yields found for these two com- 
pounds were 2 and 6 per cent and 4 and 9 
per cent respectively. n-Butanc proved to 
be quite resistant to oxidation. At a con- 
tact time of about one second. bed tem- 
perature 437" and air-hydrocarbon ratio 36. 
only about 7 per cent of the hydrocarbon 
reacted. of which much lcss than 1 per cent 
went to the products mentioned above. 

A check run for butadiene made after 
eight months of operation indicated that the 
catalyst activity. as regards maleic acid pro- 
duction. had increased. 

Arising from this work. a mechanism for 
the oxidation of hydrocarbons over a vana- 
dium pentoxide catalyst has been prepared. 
It involves a series of atomic dchydrogena- 
tions with simultaneous formation and 
resultant decomposition of peroxides. 

The results of the investigation suggested 
that certain other problems might be worthy 
of additional research. In the experiments 
described, the investigators were concerned 
with the vapour-phase oxidation of four- 
carbon hydrocarbons with air ovcr several 
silver-type and one vanadium-type catalyst 
at atmospheric prcssurc and at relatively 
high air-hydrocarbon ratios. This imme- 
diately suggests: (1) additional work with 
catalysts. ( 2 )  the use of hydrocarbons other 
than the four-carbon ones, ( 3 )  the use of 
oxvgcn or ' enriched ' air. (4) the use of high 
pressures. and ( 5 )  the use of low air-hydro- 
carbon ratios. 

An Effe,ctive Catalyst 
Since vanadium pentoxide was found to 

be an effective catalyst for hydrocarbon 
oxidations, the initial phase of an extensive 
catalyst study should include work on 
' promoted ' vanadium-pentoxide catalysts. 
It might be possible to obtain in this manner 
a catalyst which would become active at 
temperatures lower than those used in the 
present investigation. 

Silver-type catalysts were active at  tem- 
peratures considerably below those used for 
vanadium pentoxide, but led only to com- 
plete combustion products. However, a 
combination of these two types might prove 
effective. 

A catalyst study should include other 
vanadium-type catalysts such as tin, bismuth, 
or othcr metal vanadates. Molybdenum- 
type catalysts alone or admixed with the 
vanadium type should also be effective for 
hydrogen oxidations. In view of the 
mechanism proposed for the oxidation of 
hydrocarbons over a vanadium pentoxide 
catalyst, it might be worth while to investi- 
gate catalysts which are known to be effective 
for dehydrogenations; e.g., chromium oxide. 

Pressure should be an important variable 
in catalytic vapour-phase oxidations. I t  is 
a well-known fact that for non-catalytic 
hydrocarbon oxidations the reaction tem- 
perature is lowered by an increase in pres- 
sure. 

Only High Range Studied 
In the early part of the investigation, it 

was shown that catalytic oxidations could 
bc carried out effectively, as regards bed 
temperature control, at either high or  low 
ratios of air to hydrocarbon. Only the high 
range was investigated. The lower range 
should also be worthy of study. 

The use of oxygen or 'enriched ' air 
should also effect a lowering of the initial 
reaction temperature. Such reactions might 
be more difficult to control and it might be 
necessary to use a large excess of hydrocar- 
bon and to recycle the unreacted hydro- 
carbon. 

The investigation of othcr hydrocarbons 
over a vanadium pcntoxide catalyst would 
result in valuable information as regards 
mechanism. Obviously such an investigation 
might also lead to results of commercial 
interest. Thus the oxidation of propylene, 
according to the proposed mechanism, 
should lead to acetic acid, acrolein, and 
formaldehyde, with the acid predominating 
at moderate contact times. 

Since the adsorption of gases on the cata- 
lyst surface in all probability plays an im- 
portant r61e in the vapour-phase oxidation 
of hydrocarbons. the effect of introducing 
such gases as H20,  CO, COa or Hs into the 
reactant mixture should be investigated. The 
implications are that it might be more than 
a simple dilution effect. 

In regard to the establishment of a 
mechanism for wapour-phase oxidations, an 
investigation of oxidations at  very short con- 
tact times should be made. The design of 
the experimental equipment and the analyti- 
cal methods used in the investigation des- 



1322 THE CHEMICAL AGE 26 December 1953 

cribed did not permit accurate research 
be:ow a contact time of about 0.25 sec. The  
results indicated, however, that  the first 
oxidation products were formed a t  much 
shorter contact times. It  is also desirable 
that a thorough investigation of a single 
hydrocarbon and all its intermediate pro- 
ducts should be made. F o r  example. the 
oxidation of i.sobutylcnc, a-methylacrolein. 

a lum formaldehyde and C O  over a van d '  
pentoxide catalyst could be investigated. 

T h e  nature of the catalytic effect might be 
another subject fo r  rcsearch. Such an in- 
vestigation should include a preliminary 
study of the adsorption of thc reagents to  
be used and the products expcctcd. This 
could be followed by studying several types 
of reactions over the same catalyst. Thus, 
the thermal decomposition. isomerisation. 
dchydrogenation and oxidation of a single 
hydrocarbon over a given catalyst could be 
examined. T h e  investigation described was 
carried out using a fixed-bed catalyst. The  
usc of fluidised beds might be advantageous 
in view of the exothermic nature of the 
reaction. 

T h e  work has revealed the necessity of 
removing or  dissipating the heat of reaction 
efficiently. Practically n o  information of an 
experimental nature is to  be found in the 
literature on the subject of heat release and 
temperature gradients in catalyst beds. The  
results of such an investigation should there- 
fore be of considerable value for  design 
purposes. 

Antibiotics from Jerusalem 
Rafa Laboratories Increasing Exports 

M ORE than $400.000 worth of anti- 
biotics were exported this year by the 

Rafa  Laboratories, Jerusalem. Dr. R. S. 
Levin, director, gave this information during 
a Press tour of the company's new premises 
in the industrial centre recently. 

Despite the continuous decline in world 
prices, said Dr. Levin, penicillin and :I 
smaller output of streptomycin had brought 
in more hard currency each month, reaching 
$70,000 in November. Finland and South 
Africa had lately joined Greece and Turkey 
a s  customers, and the USA had ordered 
tyrothrycin. 

T h e  company imports raw materials fo r  
the main antibiotic preparations from the 
US, and processing a t  Rafa saves between 

40 and 50 per ccnt i n  forcign currency for 
Israel. T h e  import of antibiotics has been 
cut considerably by thc Rafa Laboratories, 
which this ycar supplied 190,000,000,000 
units of penicillin, and 76 kilos of strcpto- 
mycin to  the Israeli homc market. The  
laboratories can easily satisfy all local 
needs: a t  prcscnt, 80 per ccnt of the output 
is exported. 

T h e  Rafa research team has synthesised 
tyrothrycin and nitrofurzone for the first 
time in Israel, and is investigating synthetic 
chemicals. 

Rafa concentrates on producing those 
antibiotics which dcmand much laboratory 
work and are  not worth while manufacturing 
on a large scale. In this ficld. it can com- 
pete with world prices. 

New Coking Processes 
M R .  D. T. Rarritt and Mr. T. Kennaway. of 
Simon-Carves. Ltd., arc the authors of 
a paper to  be presented a t  a forthcoming 
joint meeting of the Institute of Fuel and 
the Coke Oven Managers' Association 
(Southern Section) describing new processes 
for  producing coke from a wider range of 
coals than can be carbonised by nornlal 
coke-oven practice. 

Aftcr reviewing the development of the 
coke oven up  to the prcscnt day. the authors 
dcfinc the inherent limitations of coke ovens 
with regard to  their operational character- 
istics and to thc narrow range of coals which 
can be carbonised in them. The  importance 
of developing altcrnativc processes. capable 
of producing satisfactory coke from nnn- 
coking o r  we:tkly coking coals. has bcen 
recogniscd by the Organisation for European 
Economic Co-operation. Their Working 
Party's report, published earlier this year. 
classified and gave technical details of all 
known proccsscs. 

Mr. Barritt and Mr. Kennitway examine in 
their paper three new processes selected 
from that  report. namely: ( 1 )  National 
Fuels process; (2) Brennstoff-Technik pro- 
cess; (3) Baumco process. In each case the 
basic theory of the proccss is outlined and 
a general appraisal is made of its scope and 
possibilities in relation to  existing practice. 

T h e  meeting for  presentation and discus- 
sion of the paper will be held on Tuesday. 
12 January, 1954. a t  5.30 p.m., a t  the Wal- 
dorf Hotel, Aldwych, London, W.C.2. 
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The Protective Action of Paints 
Eflects of Water on Painted Metal Discussed 

A T a joint mccting of the London Section 
of Thc Oil & Colour Chcmists' Asso- 

ciation and thc Corrosion G r o u p  of the 
Society of Chemical Industry, hcld a t  
Burlington House. London, on 9 Dcccmbcr. 
two papers, dcaling rcspcctivcly with clcc- 
trical mcasurcmcnts in the study of paint 
coatings on metal, and thc mechanism of 
protection by paints, were prcscntcd. Dr. 
J. C. Hudson. chairman of the Corrosion 
Group of the SCI. presided. 

The first papcr. 'Capacitancc Mcasure- 
ments in the Study of lmmerscd Paint Coat-  
ings on Metals.' was by D. M. Brashcr. 
A. H. Kingsbury and F. Wormwell: it was 
introduced by Dr. Wormwcll and presented 
by Miss Brashcr. It outlined the ways in 
which capacitance mcasurcmcnts on  im- 
mersed paint coatings on metals might yield 
information concerning both the amount 
and manner of watcr uptakc from the sur- 
rounding solution. and also the processes 
leading to subscqucnt brcrtkdown of the 
paint. 

In the first part of it thc authors dealt 
with the information obtainable from :I 

comparison of wntcr uptake estimations car- 
ried out by capacit;~nce and gravimetric 
methods respcctivcly. I t  was pointcd out 
that the calculation of watcr uptake from 
capacitance mcasuremcnts was based on 
several assumptions. of which the most im- 
portant conccrncd thc modc of distribution 
of watcr within the paint film. Capacitancc 
curves were illustratcd. 

Painted Nickel Foil 
Reference was madc also t o  somc cxpcri- 

mental work, carricd out  by Mr. Kingsbury. 
which had involvcd tho estimation of watcr 
uptake. by capacitance and gravimetric 
methods. on 12 paint systems on nickcl foil. 
immersed in artificial seawater. Some com- 
parisons of watcr uptakeltimc curves ob- 
tained by thc two methods were shown. 

The second part of the papcr was a study 
of the effect on watcr uptakc and paint 
breakdown of variations in the osmotic 
pressure and ionic concentration in the sur- 
rounding solution. 

Discussing the rcason why the concept of 
osmotic pressurc was used. rathcr than that 

of vapour pressure, the authors said it was 
not the intcntion to regard the paint film 
a s  a whole as  a scmi-permeable membrane; 
thc system had bccn considered as  a balance 
betwccn the osmotic attraction exerted by 
the cxtcrnal solution, and that  exerted by 
thc paint film itsclf. a s  a result of the hydro- 
philic molecules within the film. T h a t  
attractive force within the film was evi- 
dently very considerable, since water could 
be drawn into the paint cvcn from 20 per 
ccnt NaCl solution, of osmotic prcssure 
nc;~rly 100 atmospheres. 

Indication of Breakdown 
Expcrimcnts were illustrated i n  which 

capacitanccltime curves were used t o  esti- 
mate watcr uptakc and to indicate the onset 
of  paint breakdown. T h e  solutions em- 
ployed wcrc sucrose. NaCI. o r  mixtures o f  
the two. A paint which gave good agree- 
mcnt was used throughout. and it was ap- 
plied t o  steel panels. 

T h c  authors' gcneral conclusions were 
summarised a s  follows :- 

( I )  Capacitance mc:~surements show 
incidcnce o f  breakdown. 

(2)  Capacitancc measurements can be  
used. in certain circumstances, t o  estimate 
watcr uptakc. 

(3) Tn conjunction with the  gravimetric 
method they can give information o n  the 
mode of water uptake. 

(4) Watcr uptake is related t o  osmotic 
prcssurc o f  the solution, a s  would be  
expected. 

( 5 )  T h e  changes in thc paint film o n  
immcrsion are governed not only by osmotic 
pressure. but also by ionic conccntration of 
thc so!ution. T h c  study of bo th  these fac- 
tors should lead to a better understanding 
o f  the protective action of paints. 

T h e  second papcr, ' T h e  Mechanism of 
the Inhibition. by Paints, of Corrosion, with 
Special Rcfcrencc t o  Basic Pigments,' was 
by J. E. 0. Mayne and D. van  Rooyen. They  
pointed out  that previously i t  had been 
shown that watcr became non-corrosive 
after contact with ccrtain metallic soaps (Pb, 
Zn, Ba. Sr. Ca)  of the linseed oil fatty acids. 
Aqucous cxtracts of the lead and calcium 
soaps had now bccn analyscd. mainly by 
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chromatography. The  extracts contained the 
salts of formic acid, azelaic acid and a n  
unsaturated hydroxy-acid derived from 
pelargonic acid; small quantities of the 
salts of acetic, propionic. butyric and suberic 
acids were also detected. 

Immersion tests showed that  lead and cal- 
cium formate were corrosive, while the lead 
and calcium salts of azclaic acid, suberic 
acid and pelargonic acid were inhibitive a t  
pH 4 . 6  A synthetic mixture was made, 
which had similar inhibitive properties to  a 
natural extract. 

After outlining the problem and giving 
details of their study of it and of the ex- 
periments made, the authors summarised 
the  results. They said that the products 
identified in the aqueous extracts of the lead 
and calcium soaps of the linseed oil fatty 
acids showed that the major acids isolated 
were formic acid, azelaic acid and an un- 
saturated hydroxy-acid dcrived from pclar- 
gonic acid; small quantities of acetic, 
propionic. butyric and suberic acid were 
also detected. 

soaps, which did not yield extracts of lower 
pH than 4.6. 

T h e  second conclusion was that with this 
class of inhibitors the lead salts were more 
inhibitive t h m  the calcium salts, which iii 

turn were morc efficient than the sodium 
salts. Dr. Mayne had previously shown 
that lithargc, and products containing 
lithargc, were capable of rendering water 
non-corrosive, and that observation had been 
confirmed recently by Pryor. It could be 
concluded from those observations that  lead 
oxide, in solution, was a more efficient inhi- 
bitor than sodiuni hydroxide. Recently. 
Sanyal and Preston had shown that in 
certain circumstances lead and zinc benzoates 
were morc efficient than sodium benzoate. 

T h c  authors advanccd two hypotheses con- 
cerning the effect of the anion and the 
cation; they hoped that further work would 
rcndcr either o r  both of those hypotheses 
' respectable'-to use thc words of Apple- 
ton-and that that work might form the 
ti;lsis of another paper. 

Immersion tests had shown that formic 
acid and its salts were corrosivc. Lead 
acetate was corrosive a t  p H  4.6, but inhibi- 
tive above pH 6; the acetatcs. thercforc, 
could have no inhibitive value in thc ex- 
tracts of lead soaps which inhibited down 
t o  p H  4.6; but  they might function as  inhibi- 
tors in the extracts of zinc and calcium 
soaps. It appeared probable that  in a paint 
film the concentration of the derivatives of 
the steam-volatile acids would always bc 
lower than had been observed in the experi- 
ments. owing to their volatility. 

The Inhibitive Fraction 
T h e  inhibitive fraction consisted of the 

salts of several dibasic acids and of a series 
of unsaturated hydroxy acids derived from 
pelargonic and higher acids. T h e  lead and 
calcium salts of azelaic. suberic and pelar- 
gonic acid were all inhibitive a t  p H  4.6, and 
a synthetic mixture had been prepared 
which had similar inhibitive propcrties to  
those of the natural extract. 

T w o  general conclusions could be drawn 
from the  investigation. T h e  first was the 
establishment of a class of inhibitors which 
were effective a t  p H  4.6-5.0. N o  examina- 
tion had been made of the behaviour of 
those inhibitors in more acid solutions, be- 
cause the investigation had been concerned 
only with the aqueous extracts of metallic 

Attwood Staff Conference 
HOW nian:~gcnient consultancy was being 
used by sonic of the more important firnms 
in the chcri~ic;~l industry was described by 
Mr. J .  A. Aplin at  the staff conference of 
The  Wallace Attwood Conipany (Manage- 
ment Consultants) held a t  the lnstitut Belge. 
6 Belgravc Square, S.W.1, on Friday. 4 
December. T h e  chairman was Mr. Wallace 
Attwood. and some 40 senior membcrs ~f 
the staff, many of whom had come from 
assignments all over the country. were 
present. 

Mr. Bedford Attwood. senior partner of 
the Wallace Attwood C o n ~ p a n y  and chair- 
man and managjng director of Attwood 
Statistics Ltd.. del~vcrcd the first paper. deal- 
ing with ' T h e  New Consultancy.' H e  was 
followed by Mr. M. 0. Huglies speaking on 
'Organising for the Future.' 

Papers dealinp with management consult- 
ancy from the view-point of many different 
industries wcrc given. Developments In 
of ice mechanisation were also covered by 
Mr. C. G. S. Jennings. 

After the conference. a dinner and dance 
was held by T h e  Wallace Attwood Company 
and Attwood Statistics Ltd.. a t  the Park 
Lanc Hotel. and was attended by over 200 
members of thc staff and friends. 
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Resourcefulness in Chemical Industry 
USA Manufacturers' President Fears Shortage 

HE view that a shortage of resourceful- are only now beginning to see what may 
T n e s s  was more to be knred  by the possibly lie ahead. However, if our  vision 
American chemical industry than a shortage is not  yet too sharp, we may take some com- 
of resources was expressed by Mr. William fort from the fact that only 27 years ago we 
C. Foster, president of the Miinufacturing did not know much about what we could d o  
Chemists' Association, when speaking in with oil, and we may be on the threshold of 
Washington recently. a new experience with coal. 

For many years. he said. petroleum by- 
products now 'used in gasoline were thrown 
out because there was too little appreciation 
of the energy in thcm. They were only 
beginning to appreciate the abundance avail- 
able in the silica coniprising so  large a part 
of the earth's crust. As one example, auto- 
mobile bodies made of silica processed into 
fibreglass hinted how they might shift 
dependence from materials that were in 
short supply to  those that were plentiful. 

Mr. Foster continued : ' There is nitro- 
gen in the air; magnesium in the sea and in 
brine wells under the land; more aluminiuni 
than iron in the soil. T h e  great' arts of 
synthesis are scarcely tapped. What short- 
ages are we afraid of?' 

Speaking of the ' amazing things' pro- 
duced by scientists. Mr. Foster recalled that 
a few years ago one of the great labora- 
tories along the Charles River in Boston 
defied tradition by making a silk purse out 
of a sow's car. They merely boiled some 
pigs' ears into glue. spun the glue into filrr- 
ments and wove thcm into a purse. H e  
added: ' And just the other day I was told 
that one of the members of our  Manufac- 
turing Chemists' Association had actually 
svnthcsised a ham steak. complete with 
tender fibres and full protein value and not 
subject to  deterior a t '   on. 

Filled with Foreboding 

'Such evidences of resourcefulness amuse 
and even excite us because they arc  a t  least 
comprchensiblc in the affairs of our  work- 
aday world. But when we get into the 
mysteries of atomic chemistry, we tend to 
become filled with not a little foreboding. 
Yet the sun is still the central source of all 
energy. Through the ages solar power has 
been stored in uranium, as  it has becn in 
petroleum and coal. 

'Our minds have becn so focused on the 
destructive uses of atomic power that we 

Chemicals from Oil 
' From ;In cxperimcntnl 75 tons of chemi- 

c:~ls from oil produced by one company in 
1925, we today find yearly production of 
chemicals from petroleum and natural gas 
running 8.500.000 tons, ever on  the rise and 
cver giving us a new abundance of materials. 

'Unti l  a few months ago many supposed 
that the future of chemicals would be most 
largely realised in the field of petro-chemi- 
cals. This was so despite the fact that  coal 
was the original base on which our  industry 
was built. But the coal tar we used was 
really a by-product of the steel industry and 
such has been our  expansion that we were 
running out of those materials. Oil pro- 
mised t o  supply additional resources. 

'Then  suddenly last spring we heard that 
down in West Virginia a modern industrial 
marvel had been brought about. By a whole 
series of inventions and new techniques the 
process of hydrogenation of coal had been 
cut from thc 45 minutes previously required. 
even in the best German plants, to  about 
4+ minutes. We wondered whether it would 
be necessary any longer t o  spend ten cents 
on 40 cents' worth of coal-derived aromatic 
chemicals in order to  turn them into I5 
cents' worth of gasoline. 
' At  first that aspect seemed dominant 

because ever since the discovery was made. 
back in 1913, that coal could be liquefied 
by hydrogen under heat and pressure to  
make oil products. our thoughts had been 
focused in that direction. Germany pro- 
duced about  85 per cent of their aviation 
gasoline through coal hydrogenation during 
the last war; and our  US concern with 
hydrogenation had been largely based on  a 
desire to  have a fuel substitute available. 
However, i t  quickly developed that the new 
process in West Virginia was not concerned 
with fuel production at  all. 

'Unnoticed by many not intimately con- 
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cerned with the  industry, the demand for  
aromatics-which is to  say the  basic items 
processed from coal tar-had greatly in- 
creased. These aromatics are  absolutely 
essential t o  dyestuffs and to many plastics 
and medicines. In addition, the prospects 
f o r  new uses will be found, and through this 
demonstration of resourcefulness a whole 
new way of adding t o  our  resources has been 
uncovered. Certainly. a n  immense potcn- 
tiality has been opened to us  by the scienti- 
fic men who developed the process. They 
deserve our  highest praise. 
' Our resourcefulness will be remcmbercd 

long after our rcsourccs a re  forgotten. 
Granted peace abroad. and granted frcc- 
dom from undue restrictions a t  home, our  
industries-with chemicals in the lead-will 
come u p  with countless examples of benefi- 
cient resourcefulness. There will be inspir- 
ing cxamp!es of technical skill. and manage- 
ment vision. and each in its way will be a 
paving stone in the single road to security 
and abundance.' 

Changes Recommended 
MCA Seeks Income Tax Relief 

A TEN-MONTH study of thc United 
States income tax structure by the T a x  

Policy Committee of the Manufacturing 
Chemists' Association has resulted in 14 
recommendations fo r  changes which have 
been submitted t o  the Joint Committee on 
Internal Revenue Taxation. 

In  a letter transmitting the recommenda- 
tions t o  the  Committee. William C. Foster, 
president of the MCA, pointed out  that his 
association represents a major portion of the 
chemical industry which is one of America's 
largest. H e  observed that the membership 
includes some 130 companies ranging from 
the largest to  the smallest. 

H e  went on to say that the rapid growth 
of the industry must be maintained if it is 
to  supply the nation with thc volume and 
variety of chemical products that will be  
needed in the future. ' T o  make this growth 
possible, nothing is more essential than the 
achievement of a sound tax structure which 
will provide necessary incentives t o  ability 
and effort and will not handicap companies 
in carrying out sound, constructive financial 
policies,' Mr. Foster said. 

' O n e  of the principal complaints of tax- 
payers generally has been concerned with 
the treatment of depreciation for tax p ~ ~ r  

poses,' the report said, and it went on to 
observe that  since the chemical industry :s 
relatively new and rapidly growing, depre- 
ciation presents a peculiar problem. 

This  occurs, it was pointed out,  because 
most of the capital expenditure of the cheml- 
cal industry has bcen made in years when 
cost has  been unusually high for facilities 
which. in many cases, may become outdated 
and of little value in a comparatively short 
period of time. Therefore, to  compute de- 
ductible depreciation rates based on the 
assumption of long periods of useful life 
would seriously distort the actual income 
of these particular taxpayers and result in 
:in inequitable payment of taxes. 

Turning to research and development ex- 
penditures, the report said that national 
security. coupled with maintenance of the 
competitive position, made necessary sub- 
stantial and continuing expenditures for this 
itcm. I t  recommended that taxpayers be 
permitted a t  their election t o  deduct o r  t o  
capitalise research and development expen- 
ditures. 

' Industry. therefore. should be cncour- 
aged. rather than impeded, in expanding its 
research and development activities. as  it i \  
only through such progress that  the nation 
can keep its lead in defence production. and 
cnjoy an expanding and prosperous 
economy.' the report ctatcd. 

Preservation of Timber 
BECAUSE local Australian timbers for use 
as railway sleepers are  not s? readily avail- 
able a s  hitherto, Australian research workers 
are  concentrating upon preservative treat- 
ments for  timbers of lower natural durability. 
At least 3.500.000 sleepers a rc  used annuall! 
in thc various Australian railway systems. 

Tests by the Forest Products Division of 
the Commonwealth Scientific and Industrial 
Research Organisation. in Mclbourne, reveal 
that Pinus radiata sleepers, pressure-treated 
with preservative oil. may possibly outlast 
Jarrah sleepers installed a t  the same time. 
T h e  heartwood of eucalypt timbers is verl- 
difficult t o  penetrate with preservatives. and 
low pressure methods of prescrvation, which 
a r e  used for soft woods, a re  not successful. 

T h e  Melbourne researchers have developed 
:in experimental plant in which timber can 
be impregnated with preservative oils a t  
pressures of 1.000 Ib./sq. in. This  is an 
innovation in wood prcservative technique 
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Tall Oil Industry Grows 
Bright Future Predicted 

KODUCTlON of c r ~ l d c  tall oil approach- p ing 1,000 tons a cl;~y within the next fcw 
>cars  was predicted by Mr. A. Scharwachter, 
pr-csidcnt of the 'Tall Oil Associ~~tion and 
vicc-prcsident of Arizona Chc~liical Co., :,t 
the reccnt scmi-annual meeting of the Tall 
Oil Association, a t  Sea Island. Georgia, 
USA. 

Present production of tall oil-an oil 
obtained from the pine wood used in making 
Kraft paper-is approximately 200,000 tons 
yearly, said Mr. Scharwachtcr. Although 
tall oil is relatively new among industrial 
oils, its domestic production and uscs havc 
increased steadily since its introduction in 
1930. Commercial acccptancc and use of 
tall oil, like that of so many industrial oils, 
has been achievcd gradually. 

Mr. Scharwachter pointed out t o  the asso- 
ciation members (who rcpresent the manu- 
facturers and sellers of tall oil) that demands 
for  tall oil rosin exceed the supply. In 
addition, he said, this increasingly available 
industrial oil has considerable further potcn- 
tialities in the manufacture of such products 
as  linoleum, paints, soaps. cleansers, adhe- 
sives. asphalt emulsions. core oils. fungicides. 
varnishes. textile oils and many othcrs. He 
also predicted that tall oil-which is a 
natural mixture of rosin acids related to  
abietic acid and of fatty acids related t o  
linoleic and oleic acids-would prompt 
many new chemical uses within five years. 

More Research Called For 

Mr. L. J. Doyle, vice-president of Union 
Bag & Paper Corporation, and a former pre- 
sident of the association, callcd upon the 
tall oil industry to  devote more research to 
the development of end uses. H e  empha- 
sised the fact that the Kraft paper industry. 
the ' f a ther '  of the tall oil industry, is 
healthy because of the time, money and 
effort it has put into such research work. 
Tall oil is such a low-cost, readily-available 
raw material, said Mr. Doyle, that it is 
attractive to  potential users It  - should be 
the tall oil industry's purpose t o  teach all 
industry how to use this versatile source of 
organic acids. 

T h e  Tall Oil Association, which was 
formed in 1947. has frequently brought 
together many of the industry's research 
chemists in round-table discussions o r  for 

plant visits, bcsidcs distributing reprints of 
technic;~l al-tic:cs 1.cg;lrdcd ;IS being of inter- 
est to  mclnbers. I'ublicity to promote the 
uscs for tall oil h:~s dcvclopcd into a most 
inlportant project of thc :issociation. In 
this connection. thc associ:ition Jevcloped 
n scrics of free tcchnical bulletins. the first 
clevcn of which have bccn consolidated and 
are  now available in bound form. 

T h e  association has taken part in assign- 
ing speakers t o  chemical. paint and soap con- 
ventions and has stimulated the publication 
of articles in trade journals to  disseminate 
knowledge of the product. 

Technologicai Education 
Questions in the House of Commons 

N the House of Commons last weck, Mr. I M .  ,I I colm MacPhcrson asked the Chancel- 
lor of  the Exchequer to  what extent the plans 
of the Govcrnmcnt for  the development of 
highcr technological cducation depended 
upon an increased flow of adequately quali- 
fied studcnts into the universities and other 
institutions concerned; and what steps he 
proposcd to take in order to obtain such a 
flow. 

Mr. R. A. Butler: ' T h e  Government's 
plans for  the devclopmcnt of higher tech- 
nological cducation will afford improved 
facilities fo r  both postgraduate and undcr- 
graduate students. I have no reason to 
doubt that thc univcrsities and colleges con- 
cerned. the schools and industry will all play 
their part in the measures needed to encour- 
age a n  increased flow of students.' Mr. 
Butler added that the Ministcr of Education 
had also very much in mind thc contribution 
which her department and the local educa- 
tion authorities could make to securing the 
desired rcsult. 

Mr. MacPherson asked whether Mr. 
Butler was aware that the stream of students 
coming from the schools to the universities 
and similar institutions was showing signs 
of decreasing, both in quantity and in qual- 
ity. If the programme for highcr tech- 
nological cducation was to  succeed. was rt 
not necessary for greater emphasis to  be put 
on thc earlier stagcs of tcchnical education? 

Mr. Butler : 'That particular responsibility 
lies with the Ministry of Education. but a s  I 
am somewhat aware of these circumstances 
1 can say that thc more we can develop tech- 
nical education prior to  the higher techno- 
logical education the happier I shall be.' 
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ATOMIC TRANSMU TATION : THE GREATEST 
DISCOVERY EVER MADE. By Muriel 
Howorth. Ncw World Publications, 
London. 1953. Pp. 136. Plates 4. 
Paper bound. 12s. 6d.; Library edition, 
whitejbluc 15s.; whitelgold linen 20s. 

The reviewer's copy of this work is paper 
bound, and on pagc 115 we find the state- 
ment 'End of Vol. I,' the remainder of the 
book being occupied by an address to the 
Institute of Atomic Information for the Lay- 
man and a name index. Since the book 
only brings the reader up to the year 1904 
presumably yet more is to come. The title 
page, somewhat ambiguously. carries the 
legends Atomic TransmutationjThe Greatest 
Discovery Ever Made from Memoirs of 
Professor Frederick Soddy. Facing the 
title page one obscrves that all rights, in- 
cluding film rights, are reserved. 

Readers of the New Y o r k e r  will be 
familiar with a feature which appears from 
time to time under the heading ' Exclama- 
tions We Doubt Ever Got Exclaimed.' The 
fourth paragraph of the introduction 
(entitled 'About Myself ') would appear to 
qualify for inclusion, running as follows: 
'When. in 1945, a young scientist rushed 
excitedly into my home exclaiming : "They've 
done it! Exploited the enormous energy 
inside the atom by mcans of a chain reac- 
tion. See how simple it all seems now . . . . 
the neutron . . . ." to (sic) the days in 1948 
when I found volume after volume on the 
subject of atomic energy, from the famous 
Smyth Report to the-well. shall we say- 
pursuits of " Mr. Tomkins in Wonderland." 
I knew that the world had entered a new 
phase of cosmic understanding. Atomic 
scientists were unfolding the hitherto myster- 
ies of the make-up of the Universe and were 
revealing to us lay people the nature of our 
world of which we were so profoundly 
igrrant.' 

This is a pretty fair sample of the type of 
writing in the book. and it is to be feared 
that throughout the author has had too 

much of an eye to the possible film rights 
and too little to presenting a reasonably dis- 
passionate account of either the history of 
atomic transmutation or  the life of Professor 
Soddy. Some American writers have 
tackled the business of converting scientific 
adventure into prospective film material 
infinitely more ably. 

At one shilling-or perhaps even two 
shillings-the book might be worth using to 
while away a long train journey-if the 
reader had little regard for style and were 
placid cnough to refrain from flinging it out 
of the window through sheer intermittent 
irritation. At the prices quoted it is doubtful 
if it will have a. ready s a l e . - C ~ c ~ ~  L. 
WILSON. 

CATHODIC PROTECTION OF PIPELINES AND 
STORAGE TANKS. By V. A. Pritula. 
Dc~ar tmcn t  of Scientific & Industrial 
Research, London. Distributed 
through HMSO. 1953. Pp. vi + 160. 
10s. 

This book is a translation of a collection 
of articles published by the Chief Petroleum 
Marketing Organisation of the Russian 
Ministry of the Petroleum Industry in 1950. 

In the first place the translation has been 
very ably carried out. and in the main stiff- 
ness of style has been avoided. There are 
occasions when rather careful reading of 
the text is necessary in order to be clear as 
to the meaning of unfamiliar definitions (e.g. 
is a 'regular ' resistance constant o r  varia- 
ble?). Also. some of the figures have lost 
their clarity in the reproductive process. 

However, these minor points are unimpor- 
tant whcn compared with features which will 
recomrncnd this book to anyone interested in 
the subject. The text is concise and factual; 
detailed composition of all the materials 
used is given. Further, the theoretical 
treatment is quantitative and-welcome 
change-the interested readcr may find out 
how many anodes are needed. where they 
should be placed, or  how much current is 
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needed, in ordcr to protect a givcn system. 
In addition, a good dcal of detailed opcra- 
ting experience is tabulated, although some 
is of unfamiliar application. 

The book has twelvc chaptcrs, but no 
indcx, and a small (and entirely Russian) 
bibliography. In brief, there is much in- 
valuable information in this book, even if 
one has to work a little to cxtract it.-T.K.R. 

CORROSION TESTING PROCEDURES. By E. A. 
Champion. Chapman & Hall, Lon- 

'don. 1952. Pp. 355 + 12. 36s. 

Thc Dcchcma 'Tables of Engineering 
Materials,' with its thousands of figures con- 
ccrning resistance to corrosion and chemical 
attack, and this book. 'Corrosion Testing 
Procedures,' are complemcntary. Where:ts 
the former gives many dctails for the thco- 
retical worker. Champion's book will be. of 
great value to thc practical investigator 
whose problems are the corrosion of metals 
in service, and the selection and production 
of metals of adequate resistance to corro- 
sion. Naturally, each investigation of cor- 
rosion attack, and thc rilcans of obviating 
or  decreasing this attack, will be madc almost 
solely with regard to the specific circum- 
stances involved; however, many of the pro- 
cedures dcscribed hcre in the book will 
serve as useful 'jumping off' points, or may 
suggest alternative methods of approach. 

Because of thc very w'ide range covered 
by the corrosion tests, the author has divided 
his book into the following sub-sections:- 
(I) The choicc and preparation of mctal 
and corrosivc. (2) Exposure of the metal to 
the environment in laboratory, field or scr- 
vice tcsts. (3) Clcaning of the specimcns 
preparatory to cxamination. (4) Examina- 
tion of the specimcns or the corrosivc for 
thc effccts of corrosion; other mcasurcments 
which indicate the tendency to corrodc 
rathcr than the cffccts of corrosion, and 
special tcsts, arc considered separately. ( 5 )  
The expression and interpretation of results, 
with particular reference to the form of the 
corrosion/time curve. There is a gcneral 
introduction to each sub-section, and then 
more detailed information and advice are 
given. 

I t  is significant that this book, which takes 
in so much territory, does not mention cera- 
mics at  all. This omission serves to empha- 
sise strongly the great advantage of ceramics 
for  many purposes-that they are not cor- 

~x~sivcly attackcd by an acid, with the one 
cxception of hydrofluoric acid. 

Thi3 book should be of great help to those 
working practically on corrosion problems. 
and its value will be enhanccd if the 
Dechcma tables arc also availablc for rcfcr- 
cncc.-FELIX SINGER. 

WILHELM OSIWALD (Julius Robert Maycr 
iiber Ausliisung). Edited by Alwin 
Mittasch. Vcrl:tg Chcmic, Weinhein1 1 
Bergstmsse. 1953. Pp. 56. DM. 3.50. 

In 1847. Robcrt Maycr, one of thc origin- 
ators o f  the mechanical theory of hcat. 
coincd the dictum ' causa aequat effectum ' 
to dcscribc proccsscs involving energy and 
heat. However. Maycr rcaliscd that there 
are many proccsscs in which thc ' cfTcct ' 
sccms to bear no quantitative relation to 
the 'cause.' For example, a small spark 
passcd through an explosive mixture of 
gr~scs may producc a tiny 'pop or a powerful 
cxplosion-thc result does not depend on the 
size of the spark. Similarly the ultimate 
sizc of a fire docs not dcpcnd on the size 
of the flame which lit it. Mayer discussed 
processes of this sort in an article published 
in 1876. and proposed the term ' Auslosung ' 
(initiation) to dcscribc the rclation betwccn 
causc and cffcct in these cases. In a critical 
essay written in 1914, Ostwald analysed 
Mayer's concept in detail and discussed the 
n~echanisms by which ' Auslosung ' takes 
placc. This little book contains Ostwald's 
essay (published for the first time) together 
with M:lyer's original article. It should 
give much plcasurc to thosc who are fascin- 
ntcd by elegant ideas and theories.-.r.c.~.s. 

Determination o f  Alcohol 
A REPORT on the determination of alco- 
hol in blood and urine has been prepared 
by a pancl of analysts appointed by the 
Royal Institute of Chemistry to assist the 
Alcohol and Road Accidents committee c.f 
the British Mcdical Association in the 
preparation of thcir rcport on ' Recognition 
of Intoxication ' (about to be published). 

Thc rcport of thc pancl will be surveyed 
in a Daper by Dr. D. W. Kent-Jones and 
Mr. G .  Tavlor at  a joint meeting of the 
Society of Public Analysts and Other Analy- 
tical Chemists and the Royal Institute of 
Chemistry at  the Institution of Electrical 
Engineers. Savoy Place. London, on 20 
January ncxt at  6 p.m. 
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Chemical Industry in Scotland 
The importance of developing in Scotland 

such industries a s  the chemical and electronic 
industries was emphasised by Mr. W. S. 
Robertson. technical and deputy secretary of 
the Scottish Council (Development & Indus- 
try) when addressing a recent meeting of the 
Edinburgh Fabian Society on  ' T h e  Future 
of Scotland in a Changing World.' 

The George E. Davis Memorial Lecture 
Mr. Norman Swindin will dclivcr the 

George E. Davis Memorial Lecture a t  a 
meeting of the Institution of Chemical 
Engineers in the apartments of the Geologi- 
cal Society. Burlington House. Piccadilly, on  
5 January a t  5.30 p.m. Members' guests 
will be welcome. T h e  paper on mechanical 
handling that was arranged t o  be presented 
on this date  has been withdrawn. 

Directorate Closing 
The Ministrv of Materials announces 

that. in view of the revocation a t  the end 
of this year of the statutory controls on  
sulphuric acid and on sulphur used in its 
manufacture. the Directorate of Sulphuric 
Acid and Sulphur S u o ~ l i e s  a t  Lacon House. 
Theobalds Road. London. W.C.I. will be 
closed on 31 December. 1953. From 
1 January. 1954. any inquiries on matters 
previously dealt with bv the Directorate 
should be addressed t o  the Ministry of 
Materials. Branch 2A. Horse Guards 
Avenue. Whitehall. S.W. I .  

Corrosion of Iron & Steel 
Methods of protecting iron and steel 

against corrosion will be demonstrated t o  the 
public in the Grea t  Hall, Battersea Poly- 
technic. from 10 a.m. to  4.30 p.m. on Friday. 
22 January. T h e  exhibition will be on  view 
during the previous day t o  members of the 
Corrosion G r o u p  of the Society of Chemi- 
cal Industry. by whom it is being organised. 
Some 30 exhibits will demonstrate the most 
important mcthods and processes for  the 
prevention of corrosion of iron and steel in 
five main sections. Although many indivi- 
dual firms a re  participating. this is not a 
trade exhibition, but a demonstration of 
protective processes. Admission is free, and 
no tickets will be necessary. 

Technical College Extension 
Building of the £900,000 extension of 

Salford Technical College will begin next 
April. T h e  first stage of the five storey wing 
includes a basement and part of the  back 
of the main building. This  will cost 
f280,OOO. The  site adjoins Peel Park. 

Suppliers' New Branch 
J .  W. Towers & C o  Ltd., the  laboratory 

suppliers, of Widnes, announce that  they will 
be opening a new area branch on  1 January 
at  Wallingford Road, Industrial Estate, 
Uxbridge (Tel. : Uxbridge 8461). Compre- 
hensive stocks have been made available a t  
this branch, which will serve London and  
all the home counties. 

Magnesium Control Ending 
T h e  Magnesium Distribution (Revocation) 

Order. 1953 6.1. 19531 1850). which has  been 
made by the Minister of Supply, Mr. Dun- 
can Sandys, revokes the Magnesium Distri- 
bution Order. 1951 6.1. 1951 1891) and with 
efl'ect from 1 January next removes all  con- 
trol on  the acquisition. disposal. treatment, 
use and consumption of virgin magnesium 
and virgin magnesium alloys. 

Cosmetic Chemists' Lectures 
Further  lectures to be given this session t o  

the  Society of Cosmetic Chemists of Grea t  
Britain a r e :  ' Colour & Colour Vision,' by  
Professor W. D. Wright on 5 February, and 
'Talking of Perfumes.' by Mr. J. Pickthall 
on  5 March, 1954. Both are  being held a t  
the Royal Society of Tropical Medicine and 
Hygiene. 26 Portland Place. London, W.l, 
a t  7 p.m. 

Particle Size Analysis 
As already announced, the Institute of 

Physics will hold a conference on ' T h e  Phy- 
sics of Particle Size Analysis' a t  Notting- 
ham from 6-9 April next. Sessions have 
now been arranged t o  deal with the  follow- 
ing subjects : -' T h e  Motion of Particles in  
Fluids'; ' T h e  Scattering of Light by Parti- 
cles '; ' T h e  General Phenomena Encoun- 
tered in Particles Size Analysis '; and ' T h e  
Comparison of Methods and the Autom- 
atised Methods of Particle Counting and , 
Sizing.' 
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OVERSEAS 
Science Conference 

Eminent scientists from all over the world 
are expected to attend the Sixth Annual 
Session of the Pakistan Science Conference 
which is opening in Karachi on 18 January. 

New Uranium Find 
What is described as ' an important new 

source' of uranium has been reported from 
the Norseman area of Western Australia, 
about 350 miles from Perth. The discovery 
was made by a geologist, Mr. L. de la Hunty. 

Wolfram Deposits in Turkey 
Studies by the Turkish Mineral Research 

and Exploration Institute have established 
that a new wolfram mine discovered in the 
mountains near Edremit, in the Marmara 
region, contains the richest deposits found 
in the world so far. The wolfram content 
is 7.51 per cent. Another wolfram mine 
at  Uludag, also in the Marmara region, is 
being exploited by the State. 

Oil in the Argentine 
In a radio speech on the Argentine 

National Oil Day, President Peron an- 
nounced that the total production of oil will 
have increased by 15 per cent during the 
current year, in comparison with last year's 
figures, it being possible that in view of the 
recent discoveries in Mendoza and Plaza 
Huincul, the fiscal production will exceed 
4,000,000 cu. metres during 1954. He 
then mentioned six newly-discovered oil 
deposits: three in Ncuquen, one in Salta, 
one in Mcndoza, and one in Caletta Olivia. 

Carob Bean Study 
Experts are now studying ways and means 

of developing a carob or locust bean (Cera- 
tonia siliqrta) industry in Sicily. The 
modernising of existing plants for process- 
ing the bean is being considered and the 
need for new plants is being contemplated. 
In addition to the many known uses a num- 
ber of other possibilities are being investi- 
gated. In addition to the gum and oil 
which is prepared from the endospeim of 
the bean, it is possible that alcohol, colour- 
ing matters and coffee substitutes may be 
produced from the plant. 

New Copper Mill 
A Quebec Copper Corporation 700-ton 

copper mill near Sherbrookc, Quebec, is to 
begin operations in January. 

Antimony Ore Dearer 
A slight increase in the price of antimony 

ore is reported from New York. The latest 
quotation is $2.25-2.65 per unit of 20 Ib. of 
antimony contained, 50-55 per cent, against 
the previous price of $2.55-2.60. 

Australian Oil Strike 
Drilling is rcportcd to have been resumed 

at the site near Exmouth Gulf, about 700 
miles north of Perth, where oil was struck 
recently (see THE CHEMICAL AGE. 12 Decem- 
ber, p. 1238). The hole has now reached 
4.254 ft. The sands which produced the oil 
were between 3,605 and 3,620 ft. 

Bone Meal in India 
As part of their grow-more-food campaign, 

the Government of India have been trying 
t~ develop the use of bone meal by farmers 
and other growers. A new type of bone- 
digester has been evolved and steps are 
being taken to popularisc it, particularly in 
Indian Community Project areas. 

Copper in Manitoba 
Drilling in Manitoba has dcvelopcd a new 

mineral area near Flin Flon, according to 
an announcemcnt by the Hudson Bav 
Mining & Smelting Co. The mine consists 
of two parallel ore-bodies, one of which is 
estimated to contain 70,000 tons of 10 per 
ccnt copper ore and the other 180.000 tons 
of 4 per ccnt copper ore. 

Rritish Guiana Bauxite Expore 
Exports of bauxite from British Guiana 

during 1952 totalled 2.285.966 tons, an in -  
crcasc of 717,778 tons on the previous year'$ 
figures and valued at  £4.600.000. All 
bauxite exported from British Guiana- 
where it has been produced since 1 9 1 7 4 s  
subject to an export duty at  the rate of 
49. 2d. a ton of calcinatcd ore and of 
IS. 1Ofd. a ton on other bauxite. Royalty 
ranging from 5d. to Is. O+d. a ton is also 
payable on bauxite gained from certain land 
where mineral rights are vested in the Crown. 
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PERSONAL 
The Dunlop Rubber Co., Ltd., have 

announced these appointments in their 
general rubber goods division as from 1 
January: MR. S. A. MOUSLEY, sales 
manager, to be general sales manager; MR. 
P. A. BRIDG~ to be sales manager of the 
mechanical group; and MR. A. B. RANKINE 
to be sales manager of the domestic group. 

MR. DENNIS SUTTON, of Four Throws, 
Kings Newton, Melbourne, Derbyshire, has 
been appointed to the board of Lough- 
borough G:ass Co. Ltd. This firm is a subsidi- 
ary of Genatosan Ltd., of Loughborough, 
and manufactures laboratory and industrial 
glassware and also supplies a complete 
range of general laboratory apparatus. Mr. 
Sutton joined the company as general man- 
ager on 1 December, 1951, and was elected 
a director at a board meeting on 7 December. 
1953. 

MR. GEORGE WOOD, chairman of Thos. 
Ward Ltd., since 1950, is retiring from that 
position on 1 January next. Joining the staff 
in 1897, Mr. Wood was appointed a loc;~l 
director in 1919, a full director in 1923 and 
managing director in 1941. In recognition 
of his long service he has been appointed 
vice-president of the company. He is a 
director of a numbcr of subsidiary and 
associated companies. 

Mr. Wood will be succeeded as chairman 
of the parent concern by MR. HAROLD 
SECKER, now joint managing director. who 
is also a director of Pnrkgate Iron & Steel 
Co., Ltd.. and of a numbcr of companies 
in the Thos. W. Ward group. He was 
appointed a local director of Thos. W. 
Ward Ltd.. in 1936. a full director in 1938. 
assistant managing director in 1944 and joint 
managing director in 1950. 

MR. ARNOLD CARR, who. like Mr. Seckcr, 
has been with the company since boyhood. 
has been appointed assistant managing direc- 
tor. He became a local dircctor in 1936 
and a full director in 1941; he is also dircctor 
of several subsidiary and associated companies 
in the group. MR. RAWSON F. STAGG. a local 
director since 1947, now becomes a full 
director. He, too, is also director of certain 
subsidiary companies. 

DR. W. MASKILL, B.Sq, ARC.% 
F.S.G.T., has been elected chairman of the 
executive committee of the Glass Manu- 
facturers' Federation. Dr. Maskill is joint 
managing director of Messrs. Webb 
Corbett, of , Stourbridge, manufacturers of 
lead crystal domestic glass. He  is a graduate 
of Sheffield University and has been con- 
nected with the g:ass industry for many 
years. 

MR. L. E. NORTON has been elected vice- 
chairman for the ensuing year. H e  is 
managing director of The City Glass Bottle 
Company Limited and a director of Key 
Glassworks Limited. 

Obituary 
MR. JOHN WATSON NAPIER, formerly a 

prominent figure in the Scottish gas industry, 
whose death occurred recently, was a fellow 
of the Chemical Society and of the Royal 
Scottish Society of Arts, and a member of 
thc Society of Chemical Industry and of the 
Institution of Chemical Engineers. Aftzr 
studying chemistry and engineering at  :he 
Heriot-Watt CollEge, Edinburgh, he received 
his carly training at Crieff Gas Works. He  
then entered the shale oil industry. holding 
posts with oil firms in Loanhead and Addie- 
well. In 1896 he was appointed gas man- 
ager in Auchterarder and held a similar post 
in Carnoustie from 1899 to 1902. His next 
appointment was as engincer and manager 
o f  Alloa Gas Department. from which he 
retired in 1942. 

The death has occurred of MR. JOSEPH M. 
MALREN, of Lesson Park. Dublin. At one 
time he carricd on busincss as a chemical 
importer and laboratory supplier, and was 
later associated with Lennox Chemicals Ltd. 
He retircd some years ago because of failing 
hcalth. 

MR. JAMES H. MUIRHEAD, who for 45 
years was associated with the selling side 
of thc chemical industry, has died a t  
Newport. He was with Arthur and Hinshaw 
Ltd. for many years and continued with 
I.C.T. Ltd.. as Dundce area representative. 
Later he became dyestuffs area sales manager 
based on Edinburgh. He  retired a year ago. 
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Publications &L 
T H E  increasing demand by the  coal, gas, 
engineering, and other  industries f o r  con- 
veyor and power transmission belting, in- 
cluding vee belts, has  led the Dunlop  Rub- 
ber Co.  Ltd. t o  form a new belting divi- 
sion a t  their Speke factory which, a s  f rom 
1 January. will take over technical develop- 
ment, manufacture and  sales from the 
general rubber goods division. Mr. H. S. 
Gifford, manager of the industrial rubber 
products department of the general rubber 
goods division, has bcen appointed sales 
manager of the new division, and Mr.  N. F. 
Twigg, assistant in t h e  general rubber goods 
technical service department, its technical 
service manager. ' T h e  step has been 
taken.' says Mr. Gifford, ' because of the 
growing importance of conveyor belting in 
industry generally. and because it was felt 
that  by specialisation speedier and more ef i -  
cient technical advisory and supply service 
could be given by concentrating all the com- 
pany's belting activities in one self-contained 
division.' 

* * * 
THE 131st issue of 'Aero Research Technical 
Notes '  issued by the technical service de- 
partment o f  Aero Research. Ltd.. Duxford. 
Cambridge, is devoted to an article entitled 
' Recent Developments in Ethoxyline 
Resins,' by Dr. J .  9. D. MacKenzic, who is 
chief chemist t o  the company. T h e  article 
originally appeared in A d l i r ~ i ~ ~ ~ . s  d Rrsilr.5 
and is reproduced by permission. After 
explaining the chemical structure of cthoxy- 
line resins, the author  describes new fornls 
of 'Ara ld i te '  (a registered trade name), 
which are  now available for evaluation. 
Forms of the resin have bcen described in 
Technical Notes Nos. 66. 85. 107. 117. 123 
and 129, copies of which are  available on 
request t o  thc company. 

U N T I L  about  the beginning of the first 
World War, the word ' detergent '  was 
almost exclusively confined to the vocabu- 
lary of the pedant as  a synonym for  ' soap. 
Now it is included in common speech and 
moreover is used colloquially to  describe 
those substances other than soap that havc 
become available during the past 25 years 
a s  substitutes fo r  soap. Much of the im- 
petus for  the new detergent industry arose 

in Germany during the  1914-18 war, when 
the shortage of natural fats-the raw mater- 
ials from which soap is made-led t o  the 
search for  ersrrtz materials. This  shortage 
provided a t  the same time a n  opportunity 
for  overcoming some of t h e  serious disad- 
vantages in the use of ordinary soap. result- 
ing from its instability t o  hard water and  t o  
acid. T h e  fundamental principles which 
have guided this work a re  reviewed in 
' Detergent Solutions.' a monograph just pub- 
lished by the Royal Institute of Chemistry. 
T h e  author ,  Dr. Kenneth G .  A. Pankhurst. 
also examines the physico-chemical proper- 
ties of detergent solutions, thus making 
possible a n  explanation of their characteris- 
tic behaviour. 

* * *  

MOST of the material for  the latest issue of 
' Road Tar,' the quarterly publication of the  
British Road T a r  Association, 9 Harley 
Street. London. W.1. was provided by  the 
International Road T a r  Conference held 
earlier this year. There is also a brief 
summary of the main activities of the asso- 
ciation for the year ended 30 June. T h e  
current programme of research which is 
being undertaken by the Road Research 
Laboratory of the DSlR under its arrange- 
ment with the RKTA is stated to be directed 
t o  improving the quality of road tar fo r  use 
in open-textured carpets and dense tar  sur- 
facings, and t o  improving methods of using 
road tar  in various types of surfacing 
materials. 

* * * 

BELIEVED to be the first of its kind t o  be 
published. a booklet just issued by the 
Anglo-Iranian Oil Co.. Ltd.. Britannic 
House. Finsbury Circus. London, E.C.2, 
takes the form of a pictorial review of some 
of the world-wide operations of thc Anglo- 
lranian group during 1953. Entitled ' News 
in Pictures.' it is extremely well produced 
and will d o  much t o  enlighten stockholders. 
employees and othcrs a s  to  the group's 
activities. A foreword points out  that  as  
every aspcct of the international petroleum 
industry is included in the operations of the 
group. many pictures of interest had t o  be  
omitted. T h c  conipany intends issuing a 
similar booklet every year in future. 
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British 
Chemical Prices 

L o ~ w ~ < o n d i t i o n s  on  the industrial 
chemicals market have been quiet under thc 
influence of the Christmas holiday, but a fair 
inquiry fo r  contract replacement business 
has been reported. Prices generally remain 
steady and a t  the time of going t o  press 
there is no information of any change in 
contract rates for 1954. T h e  supply posi- 
tion is fairly easy but one o r  two commodi- 
ties a re  scarce in relation t o  the immediate 
demand. Most of the coal t a r  products are  

placed in the bread-and-butter lines and it is 
cxpccted it will be about  a fortnight before 
the market gets into its stride again. On the 
other hand. contract deliveries u p  t o  the 
timc of writing have kept up  reasonably well, 
though the influence of coming stocktaking 
operations is making itself felt in some direc- 
tions. In fertilisers the demand a t  the 
moment is on  the quiet side. whilc in the t a r  
products fair deliveries in most sections have 
again bcen reported. 

moving steadily with thc undcrtone remain- 
ing firm. Gr.nsc,ow.-A slightly quictcr tone has 

been evidcnt in the market during the vast 
MANCHEST ER.-T~c Manchcster chemical wcck but generally speaking triding 'has 

market during the past wcck has becn un- bccn bcttcr than one would normally expect 
rnistakably under seasonal influences. Onlv a t  this time of thc ycar. and the position 
a limited amount of new business has bcen ren1:iinc vcry satkfactory. 

General Chemicals 

Acetic Acid.-Per ton : 80% technical, 1 ton, 
£86. 80°C pure, 10 tons, £92 ; conlmercial 
glacial 10 tons, £94 : delivered buyers' 
premises in returnable barrels ; in glass 
carboys, £7 ; demijohns, E l l  extra. 

Acetic Anhydride.-Ton lots d/d, £ 138 per ton. 

Acetone.-Small lots : 5 gal. drums, El43 per 
ton ; 10 gal. drums, £125 per ton. In 
40/50 gal. drums less than I ton, f 105 per 
ton : 1 t o  9 tons, E l 0  per ton ; 10 to 39 
tons, t o  £ 103 per ton ; 50 tons and over, 
£ 102 per ton. 

Alcohol BSS, Butyl.--£161 per ton in 10-ton 
lots. 

Alcohol, Ethyl.-300,000 gal. lots, d/d., 2s. I ld.  
per proof gallon ; 100,000 and less than 
200,000 gal. lots, d/d, 3s. per proof gallon. 

Alum.-Ground, about £23 per ton, f.0.r. 
MANCHESTER : Ground, £25. 

Aluminium Sulphate.-Ex works, £14 15s. per 
ton d/d. MANCHESTER : £ 14 10s. to  £ 17 
15s. 

Ammonia. Anhydrous.-l s. 9d. to  2s. 3d. per Ib. 

Ammonium Bicarbonate.-2 cwt. non-return- 
able drums ; 1 ton lots £58 per ton. 

Ammonium Chloride. - Grey galvanising, 
£3 1 5s. per ton, in casks, ex wharf. Fine 
white 98%, £25 t o  £27 per ton. See also 
Salammoniac. 

Ammonium Nitrate.-D/d, £18 t o  £20 per ton. 

Ammonium Persulphate. - MANCHESTER : 
£6 5s. per cwt. d/d. 

Ammonir~m Phosphate.-Mono- and di-, ton 
lots, d/d, £93 and £91 10s. per ton. 

Antimony Sulphide.-Golden. d/d in 5-cwt. lots 
as  t o  grade, etc.. 2s. 2d. t o  2s. 8d. per Ib. 
Crimson. 3s. 44d. to 4s. 5:d. per Ib. 

Arsenic.-Per ton, £59 5s. nominal, ex store. 

Barium Carbonate.-Precip., d/d ; 2-ton lots, 
£35 5s. per ton, bag packing. 

Barium Chloride.-£42 5s. per ton in 2-ton 
lots. 

Barium Sulphate (Dry Blanc Fixe).-Precip., 
C t o n  lots, £38 per ton d/d ; 2-ton lots, 
£38 5s. per ton d/d. 

Bleaching Powder.-£21 per ton in casks 
(1 ton lots). 
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Borax.-Per ton for ton lots, in free 140-lb. 
bags, carriage paid : Anhydrous, £58 10s.; 
in 1-cwt. bags ; commercial, granular, 
£38 10s. ; crystal, £41 ; powder, £42 ; 
extra fine powder, £43 ; B.P., gratlular, 
£47 10s. ; crystal, £50 ; powder, £ 51 ; 
extra fine powder, £52. 

Boric Acid.-Per ton for ton lots in free 
Icwt. bags, carriage paid : Commercial, 
granular, £67 ; crystal, £75 ; powder, 
£72 10s. ; extra fine powder, £74 10s. ; 
B.P., granular, £80 ; crystal, £84 10s. ; 
powder, £87 ; extra fine powder, £86 10s. 

Butyl Acetate BSS.-£173 per ton, in 20-ton 
lots. 

sec. - Butyl Alcohol.-5 gal. drums f 159 ; 
40 gal. drums : less than 1 ton £ 124 per 
ton ; 1 to 10 tons £123 per ton ; 10 tons 
and over £122 per ton ; .I 00 tons and over 
£ 120 per ton. 

tert. - Butyl Alcohol.-5 gal. drums f 195 10s. 
per ton ; 40i45 gal. drums : less than 1 
ton £ 175 10s. per ton ; I to 5 tons £ 174 
10s. per ton;  5 to 10 tons, £173 10s.; 
10 tons and over £ 172 10s. 

Calcium Chloride.-70172 % solid £ 12 10s. per 
ton. 

Chlorine, Liquid.-£32 per ton d/d in 16117-cwt. 
drums (3-drum lots). 

Chromic Acid.-2s. Ofd. to 2s. Ofd. per Ib., 
less 24 %, d/d U.K. 

Citric Acid.--I-cwt. lots, 205s. cwt. ; 5-cwt. 
lots, 200s. cwt. 

Cobalt .Oxide.-Black, delivered, 13s. per Ib. 

Copper Carbonate.-MANCHESTER : 2s. 3d. 
per I b. 

Copper Sulphate.-£74 per ton f.o.b., less 2% 
in 2-cwt. bags. 

Cream of Tartar.-loo%, per cwt., about 
£9 12s. 

Diacetone 4lcohol.-Small lots : 5 gal. drums, 
£ 162 per ton ; 10 gal. drums, £ 172 per ton. 
In 40145 gal. drums ; less than 1 ton, £142 
per ton ; I to 9 tons, £ 141 per to11 ; 10 to 
50 tons, £ 140 per ton ; 50 to I00 tons, £1 39 
per ton ; 100 tons and over, £ 138 per ton. 

Ethyl Acetate.-10 tons lots, d/d, £135 per 
ton. 

Formaldehyde.-£37 5s. per ton in casks, d/d. 
Formic Acid.-85%, £82 10s. in Cton lots, 

carriage paid. 

Glycerine.-Chemically pure, double distilled 
1.260 S.G., £ 14 7s. 6d. per cwt. Refined 
pale straw industrial, 5s. per cwt. less than 
chemically pure. 

Hydrochloric Acid.-Spot, about 12s. per 
carboy d/d, according to purity, strength 
and locality. 

Hydrofluoric Acid.-59/60 %, about 1 s. to 
Is. 2d. per Ib. 

Hydrogen Peroxide.-27.5% wt. f 124 10s. per 
ton. 35% wt. f I53 per ton d/d. Carboys 
extra and returnable. 

Iodine.-Resublimed B.P., 16s. 4d. per lb. in 
28 Ib. lots. 

1odoform.-25s. 1Od. per Ib. in 28 Ib. lots. 

Lactic Acid.-Pale tech., 44 per cent by weight 
£122 per ton ; dark tech.. 44 per cent by 
weight £67 per ton ex works I-ton lots ; 
dark chemical quality 44 per cent by 
weight f 109 per ton, ex works ; usual 
container terms. 

Lead Acetate.-White : About £ 136 per 
ton. 

Lead Nitrate.-About £1 16 per ton. 

Lead, Red.-Basis prices per ton. Genuine dry 
red lead, f 122 ; orange lead. £ 134. 
Ground in oil : red, £ 143 15s. ; orange, 
£155 15s. 

Lead, White.-Basis prices : Dry English, in 
5-cwt. casks f 140 per ton. Ground in oil : 
English, under 2 tons, £ 155. 

Lime Acetate.-Brown, ton lots, d/d, fBl per 
ton ; grey, 80-82%, ton lots, d/d, £45 
per ton. 

Litharge.-£I22 per ton, in 5-ton lots. 

Mamesite.-Calcined, in bags, ex works, E22 
to £ 24. 

Magnesium Carbonate.-Light, commercial. 
d/d, 2-ton lots, £84 10s. per ton, under 2 
tons, £92 per ton. 

Magnesium Chloride.-Solid (ex wharf), £14 
10s. per ton. 

Magnesium Oxide.-Light, commercial, d/d. 
under I-ton lots, £245 per ton. 

Magnesium Sulphate.-£15 to £ 16 per ton. 
Mercuric Chloride.--18s. 3d. per Ib. in 5 cwt. 

lots ; smaller quantities dearer. 

Mercury Snlphide, Red.-22s. 3d. per Ib., for 
5-cwt. lots. 

Methanol.-Pure synthetic, d/d, £28 to E38 
per ton. 

Methylaled Spirit.-Industrial 66" O.P. 100 
gals., 5s. 44d. per gal. ; pyridinised 64- 
O.P. 100 gal., 5s. 64d. per gal. 
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W y l  Ethyl Ketone.-10-ton lots, £141 per 
ton del. 

Metby isoButyl Ketone.--10 tons and over 
f 162 per ton. 

Nickel Sulphate.-Did, buyers U.K. £154 
per ton. Nominal. 

Nitric Acid.-£35 to £40 per ton, ex-works. 

Oxalic Acid.-Home manufacture, in 5-cwt. 
casks, £139 per ton, carriage paid. 

Phosphoric Acid.-Technical (S.G. 1.700) ton 
lots, carriage paid, £87 per ton ; B.P. 
(S.G. 1.750), ton lots, carriage paid, Is. 33d. 
per Ib. 

Potash, Caustic.-Solid, £94 10s. per ton for 
1-ton lots ; Liquid, £37 15s. 

Potassium Bichromate.-Crystals and granular, 
I l fd .  per lb.; ground, Is. f;d. per Ib., 
standard quantities. 

Potassium Carbonate. - Calcined, 96/98 %, 
£59 10s. per ton for 1-ton lots, ex-store. 

Potassium Chloride.-Industrial, 96%, t-ton 
lots, £23 to f25 per ton. 

Potassium Iodide.-B.P., 14s. IOd. per Ib. in 
28-lb. lots ; 14s. 4d. in cwt. lots. 

Potassium Nitrate.-Small granular crystals, 
81s. per cwt. ex store, according to 
quantity. 

Potassium Permanganate.-B.P., 1s. 94d. per 
Ib. for I-cwt. lots ; for 3 cwt. and upwards, 
Is. 84d. per Ib. ; technical, £8 I Is. 6d. per 
cwt. ; for 5 cwt. lots. 

isoPropyl Alcohol.-Small lots : 5 gal. drums. 
£1 18 per ton ; 10-gal. drums, £108 per 
ton ; in 40-45 gal. drums ; less than 
1 ton, £ 83 per ton : 1 to 9 tons £81 per 
ton ; 10 to 50 tons. £80 10s. per ton : 
50 tons and over, £80 per ton. 

Marnmoniac.-Dog-tooth crystals, £70 per 
ton ; medium, £67 10s. per ton ; fine 
white crystals, £21 10s. to £22 10s. per ton, 
in casks. 

Salicylic Acid. - MANCHESTER : Technical 
2s. 7d. per Ib. d/d. 

Soda Ash.-%% ex-depot or d/d, London 
station, about £ 14 3s. per ton. 

Soda. Caustic.-Solid 76177% ; spot, £25 to 
£27 per ton d/d. (4 ton lots). 

Sodium Acetate.-£70 to £ 75 per ton d/d. 

Sodium Bicarbonate.-Refined, spot, £13 10s. 
to £1 5 10s. per ton, in bags. 

Sodium Bichromate.-Crystals, cake and 
powder, 9pd. per Ib. ; anhydrous, ll*d. 
per Ib., net, d/d U.K. in 7-8 cwt. casks. 

Sodium Biiu1phite.-Powder, 60/62%, 
£40 per ton d/d in 2-ton lots for home 
trade. 

Sodium Carbonate Monohydrate.-£25 per 
ton d/d in minimum ton lots in 2-cwt. 
free bags. 

Sodium Ch1orate.-£75 15s. to £82 per ton. 

Sodium Cyanide.-100% basis, 92d. to 104d. 
per Ib. 

Sodium Fluoride.-D/d, £4 10s. per cwt. 

Sodium Hyposu1phite.-Pea crystals £28 a ton ; 
commercial, 1-ton lots, £26 per ton 
carriage paid. 

Sodium Iodide.-B.P., 16s. 4d. per Ib. in 28-lb. 
lots. 

Sodium Metaphosphate (Calgon).-Flaked, 
loose in metal drums, £ 123 ton. 

Sodium Metasilkate.-f22 15s. per ton, d/d 
U.K. in ton lots. 

Sodium Nitrate.-Chilean Industrial, over 98% 
6-ton lots, d/d station, £27 103. 

Sodium Nitrite.-£31 per ton (4-ton lots). 

Sodium Percarbonate.-1 24 %available oxygar, 
£8 2s. loid. per cwt. in I-cwt. drums. 

Sodium Phosphate.-Per ton d/d for ton lots : 
Di-sodium, crystalline, £37 IOs., anhy- 
drous, £78 10s. ; tri-sodium, crystalline, 
£39 IOs., anhydrous, £75 10s. 

Sodium Prussiate.-Is. to 1s. Id. per Ib. ex 
store. 

Sodium Silicate.-£6 to £ l l per ton. 

Sodium Sulphate (Glauber's Salt).-£10 per 
ton d/d. 

Sodium Sulphate (Salt Cake).-Unground. 
£6 per ton d/d station in bulk. MAN- 
CHESTER : £6 10s. per ton d/d station. 

Sodium Su1phide.-Solid, 60/62%, spot, £31 
per ton, d/d, in drums ; broken, £32 per 
ton, d/d, in drums. 

Sodium Su1phite.-Anhydrous, £59 per ton ; 
pea crystals, £37 12s. 6d. per ton d/d 
station in kegs ; commercial, £23 7s. 6d. 
per tor1 d/d station in bags. 

Sulphur.-Per ton for 4 tons or more, ground, 
£22 16s. 6d. to £25 6s. according to  
fineness. 
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Tartaric Acid.-Per cwt. : 10 cwt. or more, 
El0 10s. 

Titanium Oxide.-Standard grade comm., with 
rutile structure C143 per ton ; standard 
grade comm., f 130 per ton. 

Zinc Oxide.-Maximum price per ton for 
2-ton lots. d/d : white seal, £92 10s. : 
grecn seal, f9 l  10s. ; rcd seal, £90. 

Rubber Chemicals 

Antimony Si11phide.- Golden, 2s. 3:d. to 
3s. 1 id. per Ib. Crinison. 3s. 4:d. 104s. 53d. 
per I b. 

Carbon Risulphide.--£60 to L65 per ton, 
according to quality. 

a r b o n  Rlack. --6d. to 8d. per Ib.. according 
to packing. 

Carhon 1'etrachloride.-Ton lots, £74 10s. per 
ton. 

India-rulihcr Suhslitutes. - White, Is. 6jd. to 
Is. iO:d.pcrIb.; dark, Is. 4 f ~ i .  to Is. 8d. 
per I b. 

Uthopone.-30 %, £ 50 per ton. 

Mineral R1ack.--£7 I&. to £10 per ton. 

Mphur CI11oridc.-British, E55 per ton. 

Vepl;ll;?s: Lamp I3lack.-E64 83. per ton in 
2-ton lots. 

Vermilion.--Pale or deep. 15s. 6d. per Ib. 
for 7-lb. lots. 

Nitrogen Fertilisers 

Ammonium Snlphate.-Pcr ton in 6-ton lots3 
d/d farmer's nearest station, £16 2s. Od. 

Campo~~nd Fertili9ers.-Per ton in 6 ton lots. 
;l/d fi~rrner', nearest station, l.C.1, Special 
No. 1 £2,7 9s. 

'Nitro-Chalk?--£12 9s. 6d. pt:r ton in 6-ton 
lots, d/d farmer's nearest ~,r,rtion. 

Sodium Nitrate.-Chilean agricultural for 6-ton 
lots, d/d nearest \tation, July to September, 
£26 5s. pcr ton ; October to November, 
E26 7s. 6d. per ton. 

Coal-Tar Products 

Benzo1e.-Per gal., minimum of 200 gals., 
ex-works, go's, 3s. O'id. ; pure, 3s. 4d. ; 
nitration grade, 3s. 7d. 

Carbolic Acid.-Crystals, Is. ad. to Is. 4)d. 
per. Ib. Crude. m's, 8:. M A N ~ ~ P S I E R  : 
C~ystals, Is. 43d. to Is. Lid. per Ib., d/d 
crude. 8s. naked, at works. 

Creosote.-Home trade, Is. to Is. 4d. per gal., 
according to quality, f.0.r. maker's 
works. MANCHE~TER : IS. to IS. 8d. per 
gal. 

Cresylic Acid.-Pale 99/994%, 5s. 8d. per gal. ; 
99.5/100%, 5s. IOd. American, duty free. 
for export, 5s. to 5s. 8d. naked at  works. 

Naphtha.-Solvent, 90/160°, 4s. 10d. per gal. 
for 1000-gal. lots ; heavy, 90/190", 3s. 9)d. 
per gal. for 1000-gal. lots, d/d. Drums 
extra : higher prices for smaller lots. 

Naphthalene.-Crude, 4-ton lots, in sellers' 
bags, £ 14 12s. to £22 per ton, according to 
m.p. ; hot pressed, £28 per ton in bulk 
ex-works ; purified crystals, £53 per ton 
did. 

Pitch.-Medium, soft, home trade, 160s. per 
ton f.0.r. suppliers' works ; export 
trade, 230s. per ton f.0.b. suppliers port. 

Pyridine.-90/160°, 32s. 6d. to 35s. per gal. 
MANCHESTER : 42s. 6d. to 45s. per gal. 

Toluo1.-Pure, 5s. 7d. ; 90's, 4s. 10d. per gal., 
d/d. MANCHESTER : Pure, 5s. Xd. per gal. 
naked. 

Xylo1.-For 1000-gal. lots, 5s. 8d. to 5s. 10d. 
per gal., according to grade. d/d. 

Intermediates and Dyes 
(Prices Nominal) 

m-Cresol 98/100%.-3s. 9d. per Ib. d/d. 

o-Cresol 3013 1" C.-I s. 4d. per Ib. d/d. 

p-Cresol 34/35" C.-3s. 9d. per lb. d/d. 

Dichlorani1ine.-2s. 8.3d. per Ib. 

Dinitrobenzene.-88/89OC., 1 s. I l d. per Ib. 

Dinitroto1uene.-S.P. I 5" C., 1s. 1 1 &d. per Ib. ; 
S.P. 26" C., Is. 3d. per Ib. S.P. 33OC., 
Is. l id.  per Ib. ; S.P. 66/68'C., Is. 9d. 
per lb. 

p-Nitraniline.4~. 5:d. per lb. 
Nitrobenzene.-Spot, 9fd. per Ib. in 90-gal. 

drums. drums extra, I-ton lots d/d buyers' 
works. 

Nitronaphthalene.-2s. per Ib. 
o-Tohidine.-Is. 7d. per Ib., in 8 / l k w t .  

drums, drums extra. 
p-1'oluidinc.--5s. 6d. per Ib., in casks. 

Dimethylani1inc.-3s. Id. per Ib., packed in 
drums, carriage paid. 



26 December 1953 THE CHEMICAL AGE 

Law @ Company News 
Commercial Intelligence 

The following are taken from the printed reports. hut 
we cannot be responsib;~ for errors that may occur. 

Increases of Capital 
The following increases of capital have 

been announced :-REID, ROWLETT & CO.. 
LID., from f I00 to f 1.000; STEAD PRODU<:-rs 
LTD., from f 1.000 to f 5,000. 

New Registrations 
David Davies & Son (Chemical Supplies) 

Ltd. 
Private company. (526,132.) Capital 

f3,000. Manufacturers' agents, manufac- 
turers of and dealers in proprietary medi- 
cines, emulsions. drugs, chemicals, etc. 
Directors: David Davies and Mrs. Dina 
Davies, 3 Whitehall Place, Rumney, Cardiff. 

Maurice Cagen Ltd. 
Private company. (526.301.) Capital 

£3,000. Manufacturing, pharmaceutical. 
photographic and general chemists, drug- 
gists, etc. First dircctors to  be appointed 
by the subscribers. Reg. office: 306 Kirk- 
stall Road. Leeds 4. 

Eyerene Ltd. 
Private company. (526.457.) Capital 

f100. Manufacturers of and dealers in fine 
chemicals and chemical products. etc. 
Directors: Frank A. Fox and Herbert Per- 
kin. Reg. office: 9 Richmond Chambers. 
Bournemouth. 

Arnadine Manufacturing Co. Ltd. 
Private company. (526,707.) Capital 

f100. Manufacturers, processcrs and deal- 
ers in animal and vegetable adhesives and 
adhesive substances of all kinds; manufac- 
turers of and dealers in oils. paints, pig- 
ments and varnishes, etc. Directors : 
Albert C. H. Robinson and Laude H. L. 
Saunders. directors of Gloy & Empire Adhe- 
sives Ltd. Secretary: W. A. Morley. Reg. 
office: Acme Works, Landfield Street, Clap- 
ton, E.5. 

Bostwick Laboratories Ltd. 
Private company. (526.505.) Capital 

f100. Objects: T o  engage in research. 
development. manufacture and distribution 
of chemical composites. medicinal and other 
products and their application in aerated, 

air-dispersed, aerosol o r  other forms for use 
in industrial, agricultural. medical, domes- 
tic o r  other purposes. etc. First directors t o  
be appointed by the subscribers. Solicitors: 
Stephenson Harwood & Tatham, 16 Old 
Broad Street. London. E.C.2. 

Company News 
Associated British Engineering Ltd. 

T h e  directors of Associ;tted British Engi- 
neering Limited announce the declaration of 
a 3 per cent interim dividend on the ordinary 
stock for  the year ending 31 March. 1954, 
payable 19 January, 1954. , 

Distillers Company Ltd. 
T h e  dircctors of the Distillers Company 

Ltd. have declared an intcrim dividend o n  
the Ordinary capital for the year ending 
31 March, 1954. a t  three and thrce-fifths 
pence per 4s. share, less income tax a t  the 
rate of 9s. per f ,  payable 27 February, 
1954, to  shareholders on the register a t  
18 December, 1953. 

Midland Tar Distillers Ltd. 
G r o u p  net profit of £126,821 for the year 

cndcd 30 ~ u n e  last is reported by ~ i d i a n d  
T a r  Distillers Ltd. This compares with 
f 130.967 for  the previous twelve months and 
is after tax of f 166,987 (f 174,895) and 
f 125,927 ( f  119.289) for  depreciation; provi- 
sion for contingent liability was nil, as  
against f5.000 for the previous year. A 
dividend of 8 per cent is proposed. which is 
the same as  for  the previous year, but is on  
an ordinary capital increased from f675.000 
to f 1,250,000 bv issue last Januarv. 

Murex Ltd. 
In respect of the year ending 30 April 

next. Murex Ltd. a re  maintaining the interim 
dividend of 6 per cent on an increased ordin- 
ary capital of f2,200.000; thc in te r~m divi- 
dend of the same amount for 1952-53 was 
paid on f2.000.000. The  dircctors have 
informed stockholders that. a s  foreshadowed 
a t  the meeting in September last. the level 
of activities during the first six months of 
the current financial year was below that of 
recent years, when demand for  the com- 
pany's products was exceptionally heavy. 
There arc  indications. however. of n modest 
improvement during the past two months. 
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Chemical 8 Allied Stocks 8 Shares 
T HIS year has been an  active one for stock 

markets. Values both in the gilt-edged 
and industrial sections have moved higher 
and there has been a widespread relaxation 
of the conservative dividend policy which 
had ruled since the end of the war. 

The decision of many leading companies 
to  pay out a little more in dividends to 
shareholders has arisen from a general 
recognition that it is unfair to continue 
to limit dividends, and that if industry is 
to be able to call on investors to put up 
new capital in the future companies must 
show a willingness to pay reasonable divi- 
dends in a year of favourable financial 
results. In fact, allowing for the increase 
in the cost of living many shareholders arc 
in fact getting a smaller net return than 
before the war on their investments in well- 
known. companies, even allowing for the 

" higher dividends recently announced. 

Increased competition 

Financial results of chemical and kindred 
companies issued this year have made a 
mixed showing, largely owing to increased 
competition both in home and export mar- 
kets. In general, however, most sections of 
the industry have been able to report some 
improvement in trading conditions. Progress 
reports issued by a number of companies, 
including Monsanto, Laporte and Reich- 
hold Chemical, and also the raising of the 
Imperial Chemical interim dividend from 
5 per cent to 6 per cent, have been pointers 

. t o  the trend in earnings. 
An outstanding feature was the raising of 

Fison's dividend from 10 per cent to 12; 
per cent. At the time of writing Fisons El 
shares are quoted at  39s. 9d. They have 
had extreme levels of 30s. 6d. and 42s. 74d. 
this year. Extremes for Imperial Chemical 
have been 42s. 3d. and 53s. 14. and the cur- 
rent price is 52s. 9d. virtually at  the year's 
highest. In view of the larger interim divi- 
dend, the market is assuming the total divi- 
dend may be raised from 13 per cent t~ 
15 per cent and is also hoping that a share 
bonus is in prospect. Among other chemical 
shares, Laporte 5s. units are 12s. 3d. at  ihe 
time of writing; they have been down to 
9s. 9d. and up to 13s. in the past 12 months. 

The following give current prices and the 
year's highest and lowest levels for a num- 

ber of other well-known chemical shares: 
Monsanto 5s. units 21s. 7fd. (24s. 3d. and 
20s. 4fd.). British Chrome Chemicals 5s. 
shares 16s. 6d. (16s. lord. and 15s. 3d.). 
Reichhold 5s. shares 7s. 4fd. (8s. 6d. and 
5s. 3d.). Albright & Wilson 5s. shares 
18s. 44d. (18s. 4fd. and 15s.). Hickson & 
Welch shares 9s. (9s. 9d. and 9s. 4fd.). 
William Blythe 3s. shares 6s. (6s. 3d. and 
4s. 6d.). Brotherton 10s. shares 24s. 6d. 
(24s. 7fd. and 21s. 9d.). Boake Roberts 5s. 
shares 10s. (11s. 6d. and 7s. 6d.). 

Elsewhere Boots Drug 5s. units are now 
22s. 4fd. compared with extreme levels this 
years of 23s. and 19s. Courtaulds, which 
have responded to the 100 per cent share 
bonus ncws and higher dividend fore- 
shadowed by the directors, are closing the 
year a t  almost their highest level this year. 
They are 50s. 6d. a t  the time of writing. 
Their lowest this year has becn 37s. 6d. 
British Cclanesc are now 24s. 10+d. com- 
pared with 1953 extremes of 28s. 3d. and 
21s. 6d. Turner & Newall are 69s. compared 
with the year's cxtremes of 69s. 3d. and 
48s. Triplex Glass 10s. shares arc 21s. 9d. 
at  the time of writing; highest and lowest 
this year have becn 24s. 6d. and 20s. 3d. 
Unilever's extremes have becn 58s. and 41s. 
compared with the current price of 55s. 9d. 
United Molasses, now 31s. 6d.. have been 
up to 34s. and down to 26s. 9d. this year. 
The year's extremes for the ks .  units of the 
Distillers Co. have becn 18s. 3d. and 
15s. 10td.; the current price is 17s. 6d. Oils 
have becn promincnt. Anglo-Iranian are 
170s. at  the time of writing, the year's 
highest. Shell at  97s. 6d. arc almost at  their 
peak lcvel on market cxuectations of a 
higher interim dividend in January. Earlier 
this year they were 76s. 3d. 

Fire at Oil Refinery 
A small fire occurred early in the rnorn- 

ing of Tuesday, 112 December. in the perco- 
lation dcpnrtmcnt a t  the Vacuum Oil Com- 
pany's refinery at  Coryton, Essex. N o  one 
was injured and the fire was extinguished in 
15 minutes. Some damage was caused to 
the continous percolation unit, which was 
due to come into production shortly. Repairs 
to the damaged unit were started immedi- 
ately. 
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N the planning and construction o f  railway 
Isidings. Wards offer a high degree o f  technical 
skil l and experience. Wards have been building 
sidings for  nearly half a century and thus br ing t o  
the subject an extensive knowledge o f  a variety o f  
operating conditions. Similarly, in  the  supply o f  
railway equipment generally. Wards Rail Depart- The layout illustrated above 
rnent service covers new and re-usable rails o f  all shows a ladder of sidings 
normal sections, as wel l  as switches, crossings, at the Primrose Hil l  U n i t  

turnouts, buffer stops, etc. Associated supplies of the National Coal Board. 

include coll iery arches, p i t  props, roofing bars, by whose courtesy the 
f loor plates, and, of course, all manlier of track photograph is reproduced. 

accessories and tools. 
I n  short. Wards have a comprehensive service o n  
every aspect of railway siding planning, construction 
and maintenance fo r  industrial operation. 
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FOR SALE 

8 brand new jacketed STERILIZING VESSELS, 7 ft. 
long by 3 ft. diani., complete Rttings. 

2-18 in. KEK PLATE MILLS. comnlete with feedera 
delivery hills, niotors nr~ci cntai,latiire. 

9 Worssam ROTARY PRESSES. 
POWDER DRESSING or SIFTING MACHINES, various 

sizes. 
1 Johnson FILTER PRESS, 36 in. square, plate and frame 

type, double inlet and enclosed delivery ports. 
1 Johnson FILTER PRESS, 47 plates, 32 in. square, 

centre feed, bottom corner open delivery. 
Wood FILTER PRESS, flttecl 09 ribhed plates, 2 ft. 8 in. 

square, n ~ t h  to11 centre feed and bottom enclosed 
delivery cilannel. 

24 in., 30 in. and 30 in. HYDRO EXTRACTORS, self- 
balancing. swan-neck tvne. self-emvtvina bottom. -. . .  - 
belt and rnotor driven. 

H u v y  cake CRUSHING MILL, 2-pair high, by Nicholson, 
for cake up to 3 in. thick. rolls 30 in. long, top 
with coarse teeth 9 in. diani. bottom with flner 
teeth 12 in. dian~. 

Bennett Copper-built EVAPORATOR, 4 ft. diam. by 
4 ft. 6 in. h i ~ h ,  steanr jacketed bottom, mounted 
on legs, wit11 swan-neck vaponr pipe and separate 
vertical belt driven v:rcr~rit~i pump. 

"U" shaped horizontal jacketed MIXER, 7 ft. long, 
3 ft. wide, :< ft. 3 in. deep, belt and gear driven. 

3-5 roll REFINERS, fitted chillecl iron. water-cooled 
rolls. 40 in. long, 16 in. tliam. I)elt and g e ~ r  
driv~n. with clutch drive suitable for motor, by 
Baker Perkins, Ltd. 

1 No. 1.4 water-cooled CIRCULATOR MILL. 
+Excellent Nickel-lined Jacketed TILTING PANS. 

60 gallons capacity and for 40 Ib. working pressure. 
%Brand New Enclosed Aluminium TANKS, approxi- 

mately 11 ft. long by 4 ft. $1 in. wide by 7 ft. 3 in. 
deep. 

5-Excellent Porcelain DISC MILLS. 
1-Aluminium STILL, sLeam jacketed, dished top and 

bottom; approximately 4 ft. 8 in. diamcter by 
6 ft. deep. 

1-Very flne GARDNER SIFTER and MIXER. Internal 
dimensions of trougl~, 5 ft. 9 in. by 24 in. by 28 in. 
deep, corriplete with wood-built I~opper, elevator, 
A.C. motor and starter, all in flrst-class condition. 

RICHARD SIZER, LTD.. 
ENGINEERS, 

HULL. 
Telephone 3 1743. 

MORTON, SON & WARD, LIMITED 
offer 

"MORWARD " ''. U "-shaped Trough POWDER 
MIXERS, any  sue up to 3 tons. 

HIXERS-Horizontal or Vertical, jacketed or unjacketed. 
Several in stock. 

JACKETED PANS in stainless steel or mild steel, with 
or without mixing gear. 

TROUGH MIXER by CHALMERS, 3 cwt., stainless steel 
lined tilting trough. 

TROUGH MIXERS by GARDNER, 9 curt., stainless steel 
lined trourhs. 

ONE 50Og. JACKETED AUTOCLAVE witli detachable 
cover, 16U Ib. in jacket. 

j00g., 300g. and 2000. AUTOCLAVES in mild steel 
riveted construction, with detachable covers. 

HYDRO EXTRACTORS 
Large selection instock, 72 in. to 36 in., hy BROADBENT, 

and 42 in. by WATSON LAIDLAW, all electric. 
underdriven, thorotlgl~ly reconditioned, complcfi 
with starters ant1 prr;~nteetl. 

PUMPS : A ranae of new MONO l 'urn~s and several 
other 2 in. to 6 in. in stock. New :kid second-hand. 

INQUIRIES INVITED. 
MORTON, SON & WARD, LIMITED, 

WALK MILL. 
DOBCROSS, NR. OLDHAM, 

LANCS. 
. I *  

I'l~orie : S;ltidlc\+'orth 437. 

FOR SALE 

PROCESS PLANT 
ABELLING MACHINE 11). It:t\vnons, for pint or 16 oz. 

size flat or sclll;ire. ('ap:~city, 24-30 per min. 
Nl~n~l)erina tlrvic,r. Rlotorised 40013150. Unit , , 
nioiit,id n11 rrll)i,er-tyrcstl wheels. 

BOTTLE-RINSING MACHINE by Thornas Ri Hill. Chain 
convryor t,ypr. I:! ft. centres, double-row bottle 
flxtr~rrs, 132 11e;ld. Itotary jet rinsing. Capacity, 
160 tloz. half or pilit 1)ottlrs per hour. Motorised 
40ll/:3~50. 

IClertrir MAGNETIC SEPARATOR hy H. G .  Richardson. 
ltrro type I).H:j, 180 volts, 1 amp. 
GEORGE COHEN SONS & CO., LTD., 

WOOD LANE, LONDON. W.12. 
'I't.1. : Slrc1111rrrls I<nsii 2070 and 
STANNINCLEY, NR. LEEDS. 

'I'el. : I'ndsey 2241. 

TAINLESS STEEL PLATE HEAT EXCHANGER 
by A.P.V. CO., LTD. Type HE. 76 plates 43 in 
by 16 in., total projected area 346 sq. ft. 
Hydrar~lically operated opening and closing gear. 

STAINLESS STEEL CRYSTAL DRIER by MITCHELL, 
3 ft. 6 in. diam. by 1 ft. 0 in. deep. STEAM 
JACKETED flat bottom with two S.S. paddles 
u~iderdriven throngh bevel gearing from duect- 
conpled 1 h.p. 400/3/50 geared motor. Jacket 
working pressure, 15 Ib per square inch. 

M.S. SPIRIT EXTRACTION PLANT, comprising 3 ft. 
diatn. by 6 ft. deep extractor with dished bottom 
jacketed for 5 Ib. per square inch working pressure, 
concienner, separator storage tank. 

KESTNER, HORIZONTAL 'TUBULAR .EVAPORATOR. 
hav~ng 41x t r ~ r ~ i s  copper tube 1) 111. bore by 6 ft. 
long, complete with copper reception pot. 

STEAM JACKETED COPPER STILLS, 150 gallons 
capacity. IJitted swan-neck, sight and light 
glasses, etc., and cornplete witli copper coil con- 
de~iser. Jacket working pressure 40 Ib. per 
sclunrr inch. 

STEAM JACKETED COPPER BOILING PAN. 100 aallons 
capi~city. Bolted-on cast-iron jacket suit%le for 
40 11,. per square in:! working pressure. 

DOUGH MIXER. havine U " trough 1 ft. 5 in. bv 
1 f t  7 in.'wide at-top by 2 ft.-deep. Sheet bra& 
trounh. cast-iron ends. G.M. aeitator. Belt driven 
and 'arianged for hand tilting.'- 

M.S. HORIZONTAL " U " TROUGH MIXER, 3 ft. by 
1 ft. !) in. by 2 ft. deep. Pin-type agitating gear 
I)elt driven throngh helical gearing from fast and 
loose pnlleys. Arrangetl for l~and tilting. 

Cast-iron VACUUM DRYING OVEN by TAYLOR, 
4 ft. by 2 ft. 10 in. by 4 ft. 6 in. front to hack, 
having ten steam-heated M.S. platens pitched a t  
3 in. Hinged door a t  each end. Steam working 
pressure 15 Ib. per sqnare inch. 

HARRISON-CARTER DISINTEGRATORS, sizes 2) and 
00. Belt driven. 

PROCESS & CHEMICAL ENGINEERING CO., LTD., 
618. NORTHUMBERLAND PARK, 

TOTTENHAM, 
LONDON, N.17. 

Phone : TOTtenl~am 24'33 (3 lines). 

M O N E L  METAL-LINED STEAM JACKETED PAN, 
75 gallons capacity ; also COPPER STEAM 

JACKETED PAN, 40 in. diam. by 128 in. deep. 
HAROLD POTTER & CO.. LTD.. CANAL STREET. 
NOTTINGHAM. 

NE TORRANCE MICRO TWIN-ROLLER MILL. O Cast rolls, 14 in. by 8 in. Water cooled. Fast and 
loose pulley-drive. 

TWO DE LAVAL SEPARATORS, VEE-BELT DRIVE. 
Good condition. 

THOMPSON & SON (MILLWALL), LIMITED, 
CUBA STREET, LONDON, E.14. TEL. EAST 1844. 
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FOR SALE 

SURPLUS STORES 
A1.L NEW . . - - -. - . . 

S T A I N L E S S  STEEL TUBING, in. t o  3t  in. diam. 
STAINLESS STEEL SHEETS, 26 Ga. up  to f in. 
T K  

STAINLESS STEEL VALVES. & in. t o  6 in. 
ALUMINIUM TUBING, I1  hi.,-2 in. and 3 in. diam. 
COPPER TUBING, t in. t o  4 in. diam. 
VALVES, STEEL, CAST IRON, BRONZE, 1 in. to 6 in. 

diapl~ranln, globe and g:rte. 
R E L I E F  VALVES for various pressures, 21 Ib. t o  60 Ib. 
REDUCING VALVES. 
CAST-IRON PIPE. 6 in.. 8 in.. 9 in. and 12 in. Ranees - 

and fittings. 
STEEL PIPE, 13 in. t o  6 in. and flttings. 
P I P E  FLANGES, j in. t o  G in. 
PRESSURE GAUGES, 4 in. dial 0-20 up t o  100 Ib. 

1'1111 p;irtirul.~rs lipon reql~rnt to : 
NELSONS LANCASTER ESTATE CO., 

CATON ROAD, 
LANCASTER. 

ED. GEAR UNITS, 12, 1111used. Hial~lleld No. 16, 
RHor . !IO0. Uev. Gear Type. 25 5.p. 1450/$20 r.p.rn. 
Drtaila a l~n lv  : BAKELITE LIMITED. PURCHASING 

Concmntratqd Qualltler Dyestuffs & Chemlcah 

COLE & WILSON,  LTD. 
Z4. G r e e n h e a d  Road. HUDDERSFIELD 

Phonc: Huddersfield 1993. Grams: 'Colour' Hudderrficld 

LEIGH 
&SONS 
METAL 
WORKS 
Orlando lTD. 
St.. BOLTON - 

S ACK AND BAG MERCHANTS AND MANUFAC- C A R B O Y S :  P A C K E D  C A R B O Y S  
TURERS. New ant1 reconditioned for Home and C A R B O Y  TILTERS A N D  BARROWS. 

Export. (Cse JUTEX for sack rr11;riring). ALTRIN-a SAFETY C R A T E S  T O P  PROTECTORS. 
CHAM JUTE LTD., WRIGHT STREET, BROADHEATH, . 
ALTRINCHAM, CHESHIRE. 

WANTED 
I I D U S T R I A L  BY-PRODUCTS, LTD., 16, Phnpot Lane, 

Londou, E.C.3, will be pleased to receive particulars 
of any by-products, waste materials and reniduea for 
dlBpo*s:. 

SERVICING 
P R U S H I N C .  GRINDING, MIXING and DRYING lor 
"the trade. 

T H E  CRACK PULVERISING MILLS LTD. 
Plantation House. 

Mincing Lane, 
London E.C.2 

GRINDING, CRUSHING AND GRADING 

FINE GRINDING LTD., 

BLACKHOLE MINE, EYAM 

TELEPHONE : EYAM 227 

P ULVERISING of every description of cl~ernical and 
other nraterials for the trade wit11 im~woved mills. 

wharfage, and slorage ft~cilities. THOS. HILL-JONES: 
LTD., " INVICTA " WORKS, BOW C?,MMON LANE. 
LONDON, E. TELI3,GRAMS : HILL-JONES 
POCHURCH LONDON. TELEPHONE 3285 EAST' 

W E T  AND DRY GRINDING, hficronisin~. Grading and 
mix ill^ of hlinerals and Clremicals for all trades. 

Also suppliers of ground zircon, sillinianite. fused silica. 
precision casting materials and a wide range of ground 
minerals. 

W. PODMORE & SONS, LTD., 
SHELTON, STOKE-ON-TRENT, 

Phones STOKE-ON-TRENT 2814 & 5475 

PATENTS & TRADE MARKS 
-(INaS P A T E N T  AQENCY. LTD. (R. T. King, 

A.M.I.Mech.E., Patent  Agent), 14611, Queen Victoria 
wt, London, E.C.4. ADVICE Handbook, and 
,Itation free Phone : City 6161. 

May w e  
quote for 
C o m p l e t e  T a r  
Plants. Tar Sc~lls. 
Benzol St~lls. Auto- 
c l a v e s , V a c u u m  
Dry~ng  and 
Impregnating 
Plants. Jacket- 
red Pans etc. 
a n d  f o r  a l l  
S t e e l  P l a t e  
W o r k  f o r  
Chem~cal Pro- 
cesses 

LEEDS & BRADFORD BOILER Co. Ltd. 
STANNINGLEY Near LEEDS 
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KEEBUSH 
Keebush is an acid-resisting constructional 
material used for the construction of tanks. 
pumps, pipes, valves, fans, etc. It is completely 
inert t o  most commercial acids : is unaffected 
by temperatures up t o  130°C : possesses a 
relatively high mechanical strength. and is 
unaffected by thermal shock. It is being used 
in  most industries where acids are also being 
used W r i t e  for particulan to- 

KESTN ER'S 
5 Grosvenor Gardens, London. S.W.1 

I L A C T I C  ACID 
f n r  
I -. 

T A N N I N G  TEXTILES CHEMICALS 

PRINTING INKS BREWING SOFT 

DRINKS PICKLES ' SWEETS CONSERVES 

C H E M I C A L S  BOWMANS 
W I D N E S  . L A N C A S H I R E  

VALVES, 'TAPS AND CASTINGS 
FOR CORROSIVES 

HAUGHTON'S METALLIC 
CO., LTD. 

30, St. Mary-at-Hill, London, E.C.3. 

COTTON BAGS 
A N D  

LINERS for SACKS, BARRELS and BOXES 

WALTER H, FELTHAM & SON,, LTD. 
I m p e r i a l  Works .  T o w e r  Br idge  Road, 

London. S.E.1 - 

J a Est. a 1809 @e 
a 

IMPERIAL D O U B L E  
SEAMED SQUARE 

Cans f i t ted with various types 
of necks, ranging from a pint 

to I gallon capacity. 

R.D. C O N T A I N E R S  
The fullway opening lever 
container comprising a special 
fitting plug easily removed, 
with a tabbed capsule covering 
to ensure a perfect sealing. 

2081214 Y O R K  R O A D ,  
BATTERSEA, L O N D O N ,  

Telephone S.W. I I. Telegrams 
Botterseo 7008 Calorrgen,Batt, London 
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