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11 A i r ,  Gas and Re f r i ge ra t i ng  I 
Compressors 

For the manufacture of 

ARTIFICIAL FERTILISERS and other CHEMICALS 

I 

I 
Also 

S T E A M  T U R B I N E S  
G E N E R A T I N G  SETS 

I Literature describing Brotherhood Products available on request 
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T h e  rcrviccs on w h ~ c h  AUD(:O 1.uhricatcd Taper-l'lug Valves are 
used in the (:hemica1 Industry are many and varied-ran~inp from the 
routine production of stlap to the intricate preparation of penicillin and 
similar antibiotics. AUIl(:O Valvcs are well in the foret'ront of 
developments, and the lcading organisations in the Chemical Industry 
at home and overseas are continually extending their applications on 
the most important and intricate services. At 1:armitalia's new anti- 
bictics factory at Settimo .I'orincsc, for example, there arc more 
than 3,000 AUI>C:U Valves in <:ast Iron, ( k t  Steel, I<ronze, 
Stainless Steel and Ehonitc lined cast iron, 
permitting precise control and  c~peration o f the  
various manufacturing processes. For most 
wrvices, AUDCO Valvcs c:tn he depended 
upon to d o  the jc~h-hcttcr. 

T h e  a b o v e  p h o r o c r u p l r  
rllrrsrrares Audro lrrbric~red 
zuhes  installed ar [he Ilriticlr 
Aromic Fucrory at .Spri~~i~/iclds. 

AUDCO MANUAL 
'I'he 'Ixird edirion "" Ibis ouluuble 
publicorion prinred' 
It prrblished 1945' Ihe 
.second edirion PUUS 1949 and ever 
s;lrce jrs fir.sr issue a 
prized possesrion in rechnical 
*fices, and is persorral jsSrie. 
deals zuirh rhe facrors conrrollin~ 
rhe selecrion r!/ marerials, services 
und Irrbri<oi~r recommenduric~ns. 

ATOMIC ENERGY 
Ijririutr leads in rhe i~rdrrsrriul trses 
of atomic ener~.v und zuhile mu~ry  of 
the processes ure srill on rhe secrct 
list, rhc Briri.sh Mbrisrry o/ Srrpplv 
crnd O'etrtral Of ice  Q/ Irr/ormario~r 
~ I I  rhrir book " B K I  T A I N ' S  
A T O M I C  F A C T O R Y , "  release 
some derails. Picrtrres in i r  shozu 
cleurlj* man.\? Arrdco vulves in 
operarintr. Thrrs, while 7ue mav 
nor krrozu rhe exact service, rue do 
know Attdcos are helpinc to keep 
Britain in rhr ./ore/ronr o/ Atomic 
1)evelopmenr. 

A U D L E Y  E N G I N E E R I N G  CO. L T D . ,  N E W P O R T ,  S H R O P S H I R E  
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Laporte Chemicals Limited are 
manufacturers of  an extensive range of  
organic peroxy compounds. In addition 
to  the products shown, a number o f  others 
are in the development stage. Interested 
Companies are invited to write for further 
details to:- 

LAPORTE 
L a p o r t e  C h e m i c a l s  L t d . .  L u t o n .  T e l e p h o n e :  L u t o n  4 3 9 0 .  T e l e g r q m s :  L a p o r t e  L u t o n  

Braby (Regd.) steel drums are manufactured i n  many 
types. There's t he  expendable single t r ipper  and the 
returnable, the galvanized, t he  t i n  o r  lacquer l ined and the  
painted exter ior type, suitable for  t he  display o f  users' names o r  trade 
marks. Whatever t he  type, you can be sure of dependable service for  
all are made at Braby's well-equipped Liverpool factory. 

FREDERICK BRABY & COMPANY LIMITED 
HAVELOCK WORKS. AINTREE. LIVERPOOL. 10 Telephone : AINTREE 1721 
OTHER FACTORIES AT : London Works, Thames Rood. Crayford. Kent 
Telephone : Bexleyheoth 7777 
Eclipse Works, Petershill Rood, Glasgow. N. Telephone : Springburn 5151 
Ashton Gote Works, Bristol, 3. Telephone : 64041 and Falkirk 
OTHER OFFICES: 3521362 Eustqn Road, London, N.W.I. (Head Ofice) 
Telephone : EUSton 3456 
110, Cannon Street. London E.C.4. (Export) Telephone : MANsion House 6034 
Queen's Buildings. 10. Royal Avenue. Belfast. Telephone : 26509 
Palace Street. Plymouth. Telephone : 62261 

A.P. 26611 58A 
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ESTABLISHED 1841 
'Times' Photograph 

@% 

y 11 r WIDNEs FOUNDRY 
@v " N rAL s ENGlNEERlNG ce x- - 
@ LUGSDALE ROAD . WIDNES . LANCS 

T E L E P H O N E :  W l D N E S 2 2 5 1 , 4  . T E L E G R A M S :  " F O U N D R Y  . W I D N E S ' .  
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ULTRASORB ACTIVATED CARBON 
AND 

SOLVENT RECOVERY PLANT 
We have long experience in designing solvent recovery plants 
and in manufacturing activated carbon of various grades suitable 
for different purposes. Plants supplied twenty-five years ago s t i l l  
maintain high efficiency with reliability and safety. ULTRASORB 
carbons are available for recovery of most industrial solvents, 
benzole extraction, water purification and other gas and liquid 
phase applications. 

BRITISH CARBO NORlT UNION LIMITED 
176, BLACKFRIARS ROAD, LONDON, S.E. I. 

TELEPHONE: WATERLOO 7744 CABLE: BRICARBUN SEDIST. L O N D O N  

COHL TAR ames 
TO MEET ALL SPECIFICATIONS 
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Having a hand in Productivity 

ru EVERY INDUSTRY OR TRADE, electrical 
equipment is the key to modern produc- 
tion methods. There are probably more 
production-boosting and money-saving 
devices than yo11 know of. Your 
Electricity Board can help you and give 
you sound advice. 

They can also make available to you, 
on free loan, several films on the uses of 
electricity in Industry - produced by 
the Electrical Development Association. 

E.D.A. are publishing a series of 
bookson" Electricity and Productivity ". 
Four titles are available at  the moment; 
they deal with Higher Production, 
Lighting, Materials Handling, and 
Resistance Heating. The books are 816 
each (91- post free) and the Electricity 
Boards (or E.D.A. themselves) can 
supply you. 

a Bower of Goid 

One man fires 12,000 
dozen pieces a week 
H e  does it electrically - in  a multi- 
tunnel kiln. There are 16 tunnels and 
the ware iiz adjucent tunr~els travels in 
opposite directions so that the incorn- 
ing ware picks up heat from the 
outgoing. The ware ispushed through 
each tunnd in a series of pre- 
determined steps, controlled electri- 
cnlly. AIl the operator hus to do is to  
feed the ware into the k i ln  and take 
out the finislled pieces - 144,000 of 
them a week. Biscuit firing, glost 
f i r i rg  or decorating, tea ware, dinner 
ware, tiles or '/anciesY-the electric 
k i ln  does i t  all. Higher output at  
low heating cost per article is 

only one of the aids to 
higher Productivity that 
Electricity can bring you. 

for PROOUCTIVITY The British Electrical Development Association 

9 2 Savoy Hi l l ,  Lcndon, W.C.2 
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Light materials or abrasive dust-acid fumes or combustion exhaust 
. . . it's .a job for SPIRATUBE-the versatile flexible ducting that 
many leading industries are now specifying as standard equipment. 

SPIRATUBE is installed quickly and easily with no costly structural 
alterations, heavy hangers or special fitments. Economical, too, because 
SPIRATUBE can be dismantled and used again and again. SPIRA- 
TUBE won't kink, or buckle, even when taken around sharp bends or 
along twisting passages. SPIRATUBE is light, tough, flexible, 
retractable and is available in a range of diameters from 3" to 30". 

Write today for the SPIRATUBE Brochure which illustrates what this 
versatile ducting will do. Put your problem up to our Design Engineers. 
They will be glad to advise you without cost or obligation. The address is 
Flexible Ducting Limited, Maryhill, Glasgow. 

ESTABLISH ED 1870 
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From one to twelve gallon Capacity. Recessed tops for Easy Stacking. 
I n  Light or heavy gauge material. All standard neck fittings available. 
Painted. Lithographed or Stove-enamelled. Competitive in price. 
Completely drainable necks. Road deliveries where possible. 

E . A . B R O U C H  ~ . C o . L t d .  L I V E R P O O L  A N D  S P E K E  
Phone: ROYAL 3031 - 3 
Grams: SUPERDRUM.LlVERPOO1 8 
London Office: RECENT 3665 
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I CHEMICALS F R O M  C O A L  I 

NAPHTHALENE : I~ot pressed 
crude wliizzed 

AN'I'HRACENE : 40145% 
crude paste 

Enqairies t o  -: 
U N I T E D  C O K E  & C H E M I C A L S  C O M P A N Y  L T D .  

Q E ~  (SALES DEPARTMENT 34) 34, Collegiatc Crescent, Shcffield, 10 

COMIAUIIS C? 
Telephone : Shefield 63025 Telegrams : 'Unichcm' Shefleld 

ucr4 

I These hot water jacketed Mixing Vessels (capacity ) ton 
each) ere li)r use in chocolate manufacture. The lower 
photograph shows the stirring gear. 

I We manufacture Mixers. Blenders and Process Vesxl\  
for a wide range of  industries and application\. 

POTT, CASSELS & WILLIAMSON MOTHERWELL SCOTLAND 



17 Deceniber 1955 THE CHEMICAL ACE 1309 

"Karbrte" Shell t ,* . - . --. 
Monufmcturad m England bv 1 
B R I T I S R  A C A E S O N  ! 
E L E C T R O D E S  L I M I T E D  I 
GRANGE MILL LANE WINCOBANK SHEFFIELD ' 
Phone Holhcrham 4836 (4  ltacs) Gram: Weeuades. ShRfReld 

BRITAIN'S LARGEST MANUFACTURERS OF GRAPHITE ELECTRODES & ANODES 
L 
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Phenobarbitone H.P. 

Barbitone B.P. 

Butobarbitone B.P.C. 

Amylobarbitone Sodium B.P.C. 

Cyclobarbitone Calcium 

Methylphenobarbitone B.P. 

Phenobarbitone Sodiunl B.P. 

Barbitone Sodium B.P. 

Amylobarbitone B.P.C. 

Cyclobarbitone B.P.C. 

Hexobarbitone B. P. 

Quinalbarbitone Sodium B.P. 

6 E I G Y  P H A R M A C E U T I C A L  C O M P A N Y  L T D .  
R h o d e s ,  M i d d l e t o n ,  MAWCHESTER 

FC.241 
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GEORGE MACLELLAN & CO., LTD. 
Phone : MARYHILL 225519 
Grams : CAOUTCHOUC" GLASGOW MARYHILL GLASGOW N.W ~ ~ , " ~ , H ~ $ ~ ~  

More Time on Production 
Less on Maintenance 
Efforts to reduce and stabilise production costs 1 

attacks encounterea ih many chemical industries, 
'Nori' Ware linings mean more time on production 
and less on maintenance. 
Apart from its wide application to the lining of 
towers and other units, 'Nori' Ware solves the A 
problem of providing heavy duty floors, immune f' from attack by corrosive liquids. $ 
' Nori ' Ware has been a d o ~ t e d  as a standard 1 
material in leading chemicai factories at home 
and abroad. 

Please ask for literature. 
THE ACCRINGTON BRICK & TILE CO., LTD. 
ACCRlNGTON Telephone Accrington 2684 
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Uniformity on the March ? 

I T is quite likely that future genera- 
tions-and not the distant future at 
that-will regard the commercial 

dictum that. ' the customer is always 
right' as an iten1 of old-world courtesy, 
charming and gallant, but as dead as 
the dodo. Trend upon trend in the con- 
temporary industrial scene increases the 
pressure for standardization, regimenta- 
tion. rationalization and all the rest. 
Customers still have options, but the 
range of options narrows in most 
markets. The production flowlines rule. 
Their pace cannot be fast and their costs 
cannot be low unless the goods that flow 
:ire distinguished by lack of variety. To 
be difterent is to be expensive. 

These comments could have been made 
10 or  more years ago when assembly 
belt niass production methods were 
making their first major impact upon 
British industry. But their meaning is 
much wider today. It is not the assembly 
belt philosophy alone that tells the 
designer of goods to think in terms of 
production simplicities. Nor is it certain 
that the extent of rationalization brought 
about by assembly belt mass-production 
niethods has been a bad thing. Mass 
markets have been satisfied at prices 
within average economic reach, and for 
most types of goods ample trading room 
has been left for the ' tailor-made ' pro- 
duct in a higher priced and more 
limited market. Consumer demand for 
something less standardized has generally 
been able to find sufficient satisfaction 
i f  it has also had sufficient expression. 

It  is the new and further drive towards 
uniformity of product and industrial out- 
look that may well carry more powerful 
seeds of danger. Demands for higher 
productivity and lower costs are virtually 

demands for further product design 
' stream-lining ', venturing beyond the 
assembly belt's requirements in simplicity 
and standardization. ' Automation ' is 
the next station on this one-track 
journey. 

Here is a brief extract fro111 a recent 
paper on 'Some Technical Aspects and 
implications of Automation' (C. L. 
Boltz) : ' Automation calls for a flexible 
mind in management. so that. for in- 
stance. a product itself can be designed 
o r  modified to suit an automatic produc- 
tion line. . . . It may be sin~pler to modify 
a product than to redesign a system.' 
Also, ' Automation involves the manu- 
facture of components so that they shall 
be suitable for the new processes '. These 
modern conceptions may be laudable 
enough, but is it certain that a product 
designed primarily to suit its own flowline 
can approach in quality the product 
designed to suit experience of consumers' 
needs '? 

Take a purely theoretical case of some 
interest to one branch of the chemical 
industry. On many assembled engineer- 
ing industry articles, a paint finish is 
required both for rust-resistance and 
appearance. Paint becomes a component 
that must be suitable for  new processes 
of  automation. For efficient automatic 
spraying or  dipping it may have to 
possess certain properties of fluidity not 
wholly compatible with maximum rust- 
protective properties. There is at least 
a theoretical danger that the best paint 
for automation and not the best paint 
for the purpose of painting would be 
chosen. Similarly. the most suitable 
means of applying a durable paint sur- 
face may not be chosen-unless it also 
happened to be suitable for 'automation'. 
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Readers who have bought modern cars 
may not all regard this argument as 
wholly theoretical. A far simpler case can 
be quoted from practice. A pair of 
wrought iron gates with a black paint 
finish bought in 1953 were heavily rusted 
within 19 months. It was necessary for 
them to be derusted and brush painted 
with both an undercoat and topcoat 
some 15 months after purchase; and the 
cost of this was nearly 20 per cent of 
the initial cost of the gates. 

The reason for it was that the simple 
process of di,pping had been used for 
giving the gates their manufactured black 
paint finish. No doubt in the home 
market these irritations for buyers must 
be endured, but what effect do they have 
upon the reputation of British quality 
and workmanship in overseas markets? 

In a recent paper on electronic com- 
puting machines (Journul of Scientific. 
Instrurnet~t.~, 1955, 32, 409) it is made 
fairly clear that the use of computers 
in technical industry depends upon a 
' rationalization of requirements '. For 
lens design calculations the wide varia- 
tions in current practice and require- 
ments would have to be simplified. A 
rationalization of requirements has 
already been made by the aircraft 
industry which makes greater use of 
electronic computers than the rest of 
industry together. In itself and at this 
stage this may not be a dangerous 
development, yet it could be insidious. 
As the use of computing machines 
extends, is there not a risk that even- 
tually onlv those calculations that can 
be fed into the machines will be carried 
out, that there will be less and less 
reliance upon the slower but far more 
flexible ' human ' method ? Mechanizing 
high-grade human skills is the first step 
in destroying them. That is not to say 
that computers are undesirable. Where 
they can be designed to fit cumbersome 
and frequent tasks of calculation they 
should obviously be introduced. But it 
is not the same thing to fit the tasks to 
the machines and their limitations. 

Last month a paner on the formulation 
of agricultural compound fertilizers was 
read t o  the Fertiliser Society (see THE 
CHEMICAL AGE. 1955, 73, 1105). A 
heterogenous compilation of crop 
responses to different nutrients, drawn 

from many research test records and 
similar sources, was used as a basic 
sample survey for proving statistically 
that compounds formulated to a small 
range of plant nutrient ratios would be 
able to meet the full diversity of crop 
and soil needs. Yet by this method of 
argument many variations that affect 
crop responses were 'averaged' and only 
an 'averaged' conclusion could have 
been reached. Skill and ingenuity in 
formulating compounds to meet farming 
needs in areas with particular soil con- 
ditions or  particular climate patterns 
would be eliminated were this argument 
to become the basis of some national 
scheme for  design-all the influence of 
official recommendation would be ex- 
pressed in terms of a short list of 
approved plant food ratios. 

However true it may be that the 
application of statistical science can 
show that many supposedly important 
differences are in fact insignificant in 
effect, the acceptance of statistical argu- 
ments of this kind presupposes the taking 
of correct samples, adequate in the 
number of  ' cases' and properly distri- 
buted. 

Product standardization is urgently 
desirable in many fields. not only within 
one country's trade but on an inter- 
national scale. The importance of stan- 
dardized patterrfs and sizes for small 
engineering parts from screws to elec- 
trical fittings is indisputable. But how 
far should standardization be pressed 
for  totally ditferent purposes-how far  
should the consumer be told that the 
production line is always right? 

Many small businesses in this country 
have weathered depressions and war and 
large scale competition by maintaining 
a reputation for quality and individuality 
of product. They have sold brains and 
service and durability. It is unhappily 
too easy to dismiss the small business 
set-up by generalizing the argument that 
many such businesses are technically 
backward. In world markets today. and 
far more in those of tomorrow, British 
goods are the products of a small indus- 
trial country. How far should we risk 
these tempting ventures down the stream- 
linns and flowlines of uniformity and 
regimented design ? 
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Notes Comments 
A Gypsum Boom 

D URING the sulphur shortage the 
raw material spotlight shone with 
particular brightness on gypsum, 

and the 1C1 processes for using it to 
make sulphate of ammonia from syn- 
thetic ammonia and to make sulphuric 
acid and cement (both of which processes 
had in any case stood on their own feet 
during times of cheap and plentiful sul- 
phur) acquired new glamour. However, 
the sulphur situation is no longer 
regarded with as much foreboding in 
many importing countries, and we hear 
rather less about gypsum. But in India, 
according to a recent article in the 
Fertiliser Journal (1955, 43. 537), it is 
officially regarded ' next to  coal and iron 
as a mineral of great importance in the 
~ndustry of the country.' Although much 
of the vast gypsum resources of the 
former India now lie within Pakistan 
boundaries, Indian reserves are still huge 
--in 1950/51 they were assessed at 
67,100,000 tons. An annual mining rate 
of 60,000-65,000 tons during 1939148 
has been raised to a figure of about 
800,000 tons. The three main uses are for 
cement, fertilizer and sulphuric acid. 

Sulphur Providing Fertilizer 

0 F these the use as fertilizer pre- 
dominates and accounts for some 
80185 per cent. Gypsum is used as 

a straight fertilizer providing sulphur, 
and it is considered both cheaper and 
more effective than sulphur or sodium 
gulphate. both of which enjoyed use 
before. This is an interesting deviation 
from the customary fertilizer pattern of 
most countries, though the real need for 
~u lphur  in European cropping may well 
be masked by its sizeable and incidental 
supply in such materials as  superphos- 
phate and sulphate of ammonia. The 
importance of s ~ ~ l p h u r  has becn stressed 
In recent Australian soil research; Indian 
soils, like so many Australian soils, are 
arid soils. In India the use of other 
sulphur-containing fertilizers is far from 
highly developed-and gypsum as a local 
and low-cost matcrial is a very cheap 

fertilizer. At present rather less than 
14,000 tons of gypsum are being used 
for sulphuric acid manufacture; but all 
India's sulphur needs (as sulphur) have t o  
be imported. How far gypsum will be  
developed in acid-making may depend 
upon the extent to  which India's ircm 
pyrites is similarly utilized. Despite this 
boom, gypsum mining is still a spade- 
and-shovel operation; mechanization of 
these quarrying methods is obvic~usly a 
primary step for forthright expansion. 

Statistics and  Plastics 

T H E  Board of Trade tonnage returns 
for plastics have been altered in 
presentation, a change 'made at the 

suggestion of OEEC. Output is classi- 
fied now by initial nature rather than by 
end-use. The result is that a clear divi- 
sion into the two main types, thermo- 
plastics and thermosetting, is given; and 
it becomes clear (if there was any doubt) 
that during 1955 the thermoplastics have 
started to  take the lead. In commenting 
upon this change, The Economist (1955, 
3 December) has criticized the grouping 
of the two largest and fastest-growing 
plastics in the 'miscellaneous' sector. Ton- 
nages for pvc and polythene could and 
should be separately given. However, this 
would break the general rule that figures 
of output are not published in this way 
when the materials concerned are manu- 
factured by only a few firms. It  is quite 
true that pvc and polythene output data 
are fairly well known, and more detailed 
BOT statistics would not amount in 
practice to a significant breach of 
secrecy. However, an official policy o r  
principle can hardly be varied to suit 
circumstances. The co-operation of com- 
panies might be much reduced if a prin- 
ciple of this kind could be varied at 
official discretion. 

Position Changing 

w ITH polythene the circumstances 
that would a t  present favour 
separate presentation of statistics 

Tor output could well be very different in 
a few years' time. TCT's pitent expires in 
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April, and the new low-pressure pro- 
cesses may bring far-reaching changes. 
Yet once a change in principle had been 
commenced, returning t o  the former 
method of presentation would become 
difficultly controversial. We have fre- 
quently enough criticized the chemical 
industry's predilection for needless 
secrecy, but in this matter we cannot 
share The Economist's desire So make 
oHicial statistics more revealing. Jn any 
case people who need to know the 
separate figures for these materials can 
arrive at a fairly close estimate without 
great effort in research. 

Abstract Affairs Again 

w HEN British Abstracts fell by the 
financial wayside as a compre- 
hensive effort, we suggested that 

the comparative comfort of Chemical 
Abstracts might not be lasting, and 
earlier this year (see THE CHEMICAL AGE, 
1955, 72, 1133) that warning became 
much more than a speculation. Fresh 
comment in Chemicul & E~?gincering 
News (1955, 33, 5068) on the formally 
official page compiled by the ACS 
' Secretary's Office' can be taken to 
reveal considerable background strain 
for the last remaining English-language 
abstract 'journal '. There is now marked 
anxiety to  persuade readers that Ckernicul 
A hstracts should be regarded as a service 
and that the new and complicated system 
of graded payments is equitable for a 

P 

scrvice if unusual as a system of fixing 
subscriptions for a regular publication. 
It is a reasonable assumption that the 
new proposals are not being too happily 
accepted even in the US. Balancing the 
deficit on CA costs and revenue by draw- 
ing on ACS funds and by obtaining 
grants from firms is presented as an un- 
desirable and non-durable solution. This 
had provided 40 t o  50 per cent of C'A 
operating costs and the time had been in 
sight when the ' subsidy ' proportion 
would become as much as 75 per cent. 
The fate of British A/) .~tr (~( . f . s  is referred 
to, and i t  is said that ' Chernic~rrl Ah.struct~ 
was nearer to the same situation than 
many will let themselves believe '. 

Proved Correct 
T the time when our own ab\tract5 
were struggling to survive, numbers 

.of chemists here took the view that 
thcir disappearance would not matter 
grcatl y as Clicrnic~~l A h.\trtrcts fulfilled 
much the same purpose. We received 
and published correspondence on that 
theme, though it was our own hope that 
industry here would provide enough 
monetary help to BA to ensure continu- 
ance. If the dual existence of BA and 
CA was to. have any influence we felt 
that a co-operative, cost-sharing venture 
might have been given a 'last chance' 
consideration. It has not taken very long 
t o  show that this was a not inaccurate 
assessment of the general situation. 

Nuclear Education 
ENGINEERS of thc futurc who will har- 
ness atomic energy for pcaccful uws will 
need a strong background in mathematics 
and physics in addition to a sound basic 
enginecring education. Somc graduate level 
study in nuclear physics will also be neces- 
sary for this work. 

Chemical engineers attending the 48th 
annual meeting of the American Institute 
of Chemical Engineers in Dctroit were told 
on 27 November that solving nuclear 
engineering problems require7 primarily thc 
application of basic principles of enginecring 
with due regard for the presence of thesc 
unusual forms of energy. Professor J. 0. 
Maloney of the University of Kansas said: 

' Problcms rclatcd to nuclear cngincering Xrc 
hcing workcd into rcgul:~r undergraduate 
chemical enginccring courscs. Emphasis i s  
on basic chcmical enginccring principles and 
not on nuclear cngincering '. 

Of special intcrcst was Prof. J. J. Martin's 
description of the University of Michigan 
facilities. Thc most outstanding of thesc is 
thc Phocnix Memorial Building, which 
houscs thc nuclear reactor. a powerful 
cobalt-60 source, two heavily shielded eaves 
with coniplex remotc handling equipment. 
a n  accelerator. and all the neecssary instru- 
mentation for safe radiation work. Among 
the programmes under way are canecr 
rescarch. food prcscrvation studies. chemicnl 
process studies, and others. 
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Problems of UK 
Tariffs Discussed 

Vl P O K T  and export problcnis of the I British gl;~ss industry wcre discussed in 
two specchcs delivcrcd a t  the .annual lun- 
cheon of the Glass Mt~nufacturcrs '  Fcdcra- 
tion held a t  the Hyde Park Hotel. Idondon. 
on 6 December. T h e  president of the 
federation. Mr. E. A. S. Alcxandcr. proPo.;- 
ing thc health o f  the guests. said that t h ~  
Govcrnmcnt would have to consider c'trc- 
fully the ;tcutc forcign competition that  thc 
industry was suffering if it was t o  prcservc- 
the homc market as  a sure foundation for  
the export trade. T h e  object of tariff nego- 
fiation was to sccurc grcatcr facilities for cx- 
ports generally. but by tlic very action of 
facilitating imports. branches of the export . 
trade might bc jeopardized by undermining 
the homc market. 

Referring to thc ' not unimportant ' part 
the industry playcd by supplying glass con- 
taincrs and components t o  other industries 
for thcir cxport tradc, Mr. Alexander said, 
' Our  progress in this direction has been 
rnadc with Govcrnmcnt:11 cncc>ur;~gcnient 
and ).ou niay rcst assured that it is a path 
wc shall continue t o  follow. but the more 
readily can wc (and will wc) d o  so  by the 
cxtcnt t o  which we a re  relieved of the 
anxictics created by the intrusion into thc 
home mt~rket  of subsidized imports pro- 
duced by 1;thour working in conditions in 
no way comparable to  our  own. nor  con- 
5idcrcd desirable in this country. Likewise. 
would we bc considerably assisted by the 
introduction of more cficicnt methods a t  the 
ports and a measure of closer co-operation 
iron1 the dockers'. 

Minister Pays Tribute 

T h e  Rt. Hon. A. R. W. Low, C.R.E.. 
D.S.O.. M.P.. Minister o f  State. Board of 
Trade. replying to the toast. paid tributc to  
the industry which. he said, in 20 years had 
changcd from being a small cxporter- 
f1.500.000 in 1935---to bcing n large cx- 
porter-f 19.1-50.000 in 1955. At the same 
time thc UK had changed from importing 
about 7-0 per ccnt of its home consumption 
of glass manufactures to importing only six 
per cent of home consumption. Tn seven 
years since 1948 the industry had morc than 
doubled its exports. 

: Glass Industry 
at Annual Lunch 

Turning to the wider picture of Britain's 
cxport trade. Mr. Low said. ' Exports this 
year are running a t  a n  annual  rate, which is 
the highest in our  history. But encourag- 
ing as  this is, it docs not  tell the whole 
story. While our  cxports have been cxpand- 
ing, o u r  imports have been expanding a t  a 
faster rate. And thc  cxports of our  com- 
petitors havc becn increasing faster than 
ours. We havc not only to  pay for  the in- 
creased imports which our  expanding 
economy needs and t o  meet all our  current 
commitments overseas; we have also t o  earn 
n surplus large cnough t o  support a high 
level of investment in thc developing Com- 
monwealth. and in other places too. And 
on top  of  a11 this we want to  build u p  our  
reserves. The  only way t o  get the surplus 
nccdcd is t o  cxport considerably rnorc. 

Renewed Drivo Needed 

' This scts industry quite a problem. as  
you will appreciate. T h a t  problem can only 
he solved by each manufacturer undertaking 
a renewed drive in old markets and a new 
tlrivc in markcts never tricd by hinl before. 
Opportunities for expansion of trade 
abound. in the Middle East. in the Latin 
American countries, in Europe. and in Nor th  
America as  well a s  in the Commonwealth.' 

Commenting that he had detected in Mr. 
Alexander's speech some anxiety about  im- 
port dutics in the context of forthcoming 
tariff negotiations. Mr. Low went on t o  make 
thrcc points. 
' Firstly '. he said. ' thc import dutics on  

&lass manufactures range from 15 per cent 
t o  50 per cent. We havc bccn in touch with 
your industry. a s  with other industries. t o  
find out  from you what reductions in other 
countries' tariffs would help you. And we 
h ;~vc  also becn in touch with ccrtain scc- 
tions of your industry to  learn from them 
what would be the effcct of a n y  reduction 
in our  duties. 
' Secondly. unfair tl-adc practices. subsi- 

dies and dumping which cause material 
injury to  your industry. will be covered by  
the new legislation we arc to  introduce 
shortly. 

' Thirdly, the argument about  the inequity 
of iniports from countries with low labour 
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costs cannot bc pushed very far. If you do 
push it far, how do you expect British indus- 
try's exports to be treated in the US or 
Canada where wages are much higher than 
ours?' 

The Minister concluded by saying that 
the establishment of the industry's new re- 
search association was a great step forward 
and he  trusted that it would receive the 
same wholehearted support of all firms in the 
industry as it got from the DSTR. 

Chemistry Lecture Courses 
Sir John Cass College 

T HE following courses will be held at  Sir. 
John Cass College, Jewry Street, Aldgate. 

London EC3, during the second term of thc 
1955-56 session. A course of lecturc- 
demonstrations on microchemical analysis 
suitable for analysts and advanced students 
of chemistry, will be given by A. G. 
Lidstone. M.A., B.Sc.. and D. W. Wilson, 
M.Sc., F.R.T.C., on Thursday evenings at 
6 pm., beginning on 12 January, 1956. 

A course of eight lectures on the principles 
and practice of distillation, intended for 
industrial chemists and chemical engineers. 
will be given by G. A. Dummett. M.A., 
A.M.1.Chem.E.. on Friday evenings at 
6 p.m. beginning on 20 January. 1956. 

A course of lectures on chemicals from 
petroleum, intended for advanced and post- 
graduate students, will be held on Thursday 
evenings at  6 p.m., beginning on 9 February. 
1956. The chair will be taken at  the first 
lecture by M. A. Matthews, D.Sc., and the 
lecturers will be Sir Robert Robinson, Dr. 
R. F. Goldstein. Dr. R. G. Aickin, and Dr. 
R. J. W. Reynolds. 

A course of eight lectures on patents and 
industrial design protection. intended 
primarily for those in senior technical 
positions in industry, will be given by T. A. 
Blanco White. of Lincoln's Inn. Rarristcr-at- 
Law, on Thursday evenings at 6 p.m.. 
beginning on 19 January, 1956. 

A course of eight lectures on the mass 
spectrometer and its applications, suitablc 
for advanced students of chemistry and 
physics, will be given bv G. P. Barnard. 
D.Sc.. Ph.D.. A.M.T.E.E.. F.1nst.P.. on 
Tuesdays from 6 to 7 p.m.. beginning on 17 
January. 1956. 

Applications for enrolment should be 
made to the secretal-v of the collegc prior 
to the opening date of thc courscs. 

N e w  Aintree Laboratory 
A NEW £250,000 laboratory and admin- 
istrative building was opened on 25 
November by Lord Woolton at the British 
Enka Aintrec works, Liverpool. U p  to 
now, rescarch and processing laboratories 
and ofliccs havc been scattered throughout 
the 30 acres of factory buildings that make 
up the plant. Now they have bccn concen- 
trated in the 80-odd rooms and laboratories 
of the new building. Over 150 peoplc will 
work thcre cvcntually and already about 
120 havc moved in. Others are waiting 
until their spccializcd equipment has been 
installed. 

From snlnll beginnings. the Aintrec factor! 
has Frown to the prcscnt 30 acre plant em- 
ploying 2,500 peoplc on a 65,-acre site. 
Exccutivcs of the company are already 
planning furthcr ahead for plant extensions. 
and designs arc ready for a future extension 
to the laboratory itself. The original British 
Enka plant at  Aintree was cst:~blishcd in 
1925 to manufacture rayon by the viscose 
process. 

The Enka Group has factories in Holland. 
America and Spain as well as technical links 
with rayon firms in Germany and Italy. 
Vast quantities of research information 
from the laboratories of these factories are 
being sifted in the new Aintree laboratory 
which is acting as the British clearing 
house for information. Research workers 
thcre are plso in close touch with the central 
laboratory of the Rritish Rayon Research 
Assocation. 

Raw Lead Glazes 
The Minister of Education was asked in 

the House of Commons on 8 December 
why he proposed in his memorandum to 
local education authorities dated 9 Novem- 
ber that the use of raw lead glazes should 
be permitted in advanced courses in ceramic 
design when the use of these glazes had 
been forbidden in the pottery industry for 
some years. Mr. Vosper, replying on behalf 
of the Minister, said that raw lead glazes 
might occasionally be needed to demon- 
strate the devclopmcnt of pottery making 
and the results produced by dificrcnt types 
of glaze. Hc added that the Minister had 
advised that their use should be very rare 
and limited to advanced courses in institu- 
tions of furthcr education. Hc was sure 
that the responsible authorities would cxer- 
cisc due care. 
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Ring.Owen Technique 
Dr. H. Weisz Addresses Midlands Analysts 

HE first meeting of the Midlands Section 
the Society for Analytical Chemistry 

to be held a t  Nottingham took place on 25 
October in the demonstration theatre of the 
showrooms of the East Midlands Gas  Board. 
A lecture-demonstration was given on 'Ring- 
Oven Technique ' (1) by Dr. H. Weisz, 
Chemistry Department, University of Bir- 
mingham, winner of the Feigl Prize for 
1955. 

The ring-oven technique is a simple method 
for the separation of ions, or groups of ions 
in a single drop. An apparatus, called the 
ring-oven (2), is designed to wash the solu- 
ble materials from a spot on a filter paper 
and to concentrate them in a sharply 
bounded, circular ring or  ring-zone, where 
they can be detected. Some other pieces of 
equipment have been developed for this 
purpose. 

With the aid of this technique, an analyti- 
cal scheme (3) has been worked out for the 
separation of the following 14 cations: Pb. 
Ri. Cu. Cd, Sn, Sb, Fe, Co, Ni, Mn. Cr. Zn. 
A1 and Ti. A drop of about 15 pl is sum- 
cient for the analyqis providcd the amounts 
of the cations present still pemiit the identi- 
fication reactions. The cations are separ- 
ated into four groups. designated as Ring I. 
IT .  TI1 and fleck. The detection reactions 
arc conducted on the paper with the aid of 
familiar reactions, which, however, have 
been modified for this particular purpose. 
The analysis requires only about one hour. 

Analysis Filmed 

In order to illustrate the various opcra- 
tions involved in his analytical scheme, Dr. 
Weisz showed a short film depicting the 
complete analysis of one drop (15 p1) of 
solution containing Cu (0.1 pg.), Pb (0.5 pg.). 
Sb (0.5 pg.). Fe  (0.2 pg.). and Ni  (0.2 pg.), 
i.e. not more than 1.5 pg. solid altogether. 

Attention was next turned to applications 
,3f the ring-oven technique in other fields of 
analytical chemistry, such as the testing of 
organic substances and as  a means of ex- 
tracting very minute quantities of material. 

Thc method has been employed for ring 
colorimetric analyses (45). Several rings 
with different numbers of sample drops arc 
prepared and comparcd with standard rings. 

An exact estimate is unnecessary. An ap- 
proximate co-ordination of the test rings to 
the standard rings is adequate for obtaining 
usable results. Examples described in- 
cluded determination of iron with potassium 
ferrocyanide, nickel with dimethylglyoxime, 
cobalt with a-nitroso-P-naphthol, copper 
with hydrogen sulphide water and conver- 
sion of the copper sulphide into its equiva- 
lent of silver sulphide. In most cases, the 
removal of interfering ions can be accom- 
plished on the paper itself. 

Ring Electropphy 

As a further example of the usefulness of 
the ring-oven technique, there has recently 
been developed by Dr. W. I. Stephen, the 
process known as 'ring electrography ' (6), 
which is a combination of the electrographic 
principles with those of the ring testing pro- 
cedures already outlined. This method has 
proved most useful for the rapid qualitative 
analysis of many ferrous and non-ferrous 
alloys. 

The development of ring colorimetry as a 
semi-quantitative procedure has led also to 
the first really adaptable procedure for semi- 
quantitative electrographic analysis (6). if 
only on a limited scale at  present. Indica- 
tions arc, however, that electro-ring-colori- 
metry is a useful procedure for the analysis, 
of quite a few alloys of simple composition. 

The combination of the ring-oven tech- 
nique with other analytical principles, such 
as polarography and chromatography. has 
been worked out. but at  present Dr. Weisz 
had received only a little information (7) on 
thew aspects of the method. 

Numerous other separations of inorganic 
ions were in the process of being developed, 
and the quantitative a ~ ~ e c t s  of determining 
more ions than described in the publica- 
tions were being examined at present. Dr. 
Wcisz hoped that details would soon become 
available. 

The meeting was opened for discussion and 
several questions were put to the lecturer. 
Inquiries were made concerning the con- 
tamination of the filter papers by the alu- 
minium of the ring-oven, and interferences 
of metal impurities contained in the reagents. 
notably hydrochloric acid. employed in the 
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various separations. Dr. Weisz said that 
tcsts had shown the liquid spreading across 
the filter paper on the oven to stop just 
before reaching the surface of the alumin- 
ium metal. Although no trouble had arisen 
on this account so far, a gold-plated copper 
oven had been constructed in readiness for 
cases of emergency. Any metal impurities 
present in the reagents would naturally also 
be concentrated into the ring-zone on thc 
filter paper. but ANALAR-pure chemicals 
were used, and in any case the reagent solu- 
tions were so dilute that the effect of irn- 
purities could be neglected. 

Tn response to the question of furthcr work 
on the reagents employed for identifying 
chromium and manganese which tended to 
fade somewhat on standing. and so be of 
little use qualitatively, Dr. Weisz replied that 
unfortunately there had been no progress 
made in this direction. Neither had there 
been any progress towards the solution of 
the problem of extending thc ring-oven tech- 
nique to the alkaline earth metals. The 
difficulty here lay in the need for a really 
good means of micro-separation of these 
metals. 

The lecturer was asked if it was not possi- 
ble to incorporate arsenic into the analytical 
scheme. Tt appeared that it was possible to 
precipitate the arsenic as its sulphide along 
with stannous and antimonous sulphides, to 
dissolve out the two latter with 1 : 1 hydro- 
chloric acid, and then to identify the arsenic 
by means of a silver nitrate bath. Thesc 
findings were unpublished as yet. 

Concerning thc application of the ring- 
oven technique for  the detection of very 
small amounts of lead (of the order of 10 
ppm) in organic mattcr. Dr. Wcisz t h o u ~ h t  
that this should be possible. The limiting 
factor of the tcchniquc was in i~oscd by thc 
spot tests for one drop of \ohtion and not 
by the separations thcm~clvcs. Besidcs con- 
centrating the lead in the ring-zonc. the 
organic mattcr would become concentrated 
there too. Thus. somc wlvent might be 
chosen in which the lcad was soluble and the 
organic matter inwlublc. Then in thc 
separation the organic mattcr would remain 
in the fleck a t  the centre of the filter paper 
on thc oven, and could be punuchcd out. 

Onc member of thc audiencc wonderctl 
whether the ring-oven methods had sounded 
the death-knell of spectrographic analysis. 

They were certainly better in certain case.; 
than spectrography said Dr. Weisz, but the 
rcvcrsc was cqunlly applicable. The time 
factor was in favour of the ring-oven 
methods. 

An inquiry about the use of neutron acti- 
vation to yield an increased scnsitivity 
rcvc:~lcd that this approach had bccn con- 
tcmplated but no work had actually been 
carried out at prcscnt. The qucstion of in- 
creasing scnsitivity by employing a rectan- 
gular strip instead of circular filter paper for- 
the techniques led to both advantages and 
disadvantages. Thus. the narrowcr zonc5 
produced on a rectangular strip of filter 
paper would have a higher concentration of 
material in them, but this concentration 
would not bc uniform ovcr thc wholc of 
the zones. Furthermore, the number of 
sectors of reasonable size into which the 
zones could be sub-divided for identification 
reactions would be less than for the case of 
the circular filter paper. 

The final qucstion concerned the extcn- 
sion of ring-oven techniques to anions. Dr. 
Weisz said that this had been tried. but not 
yet systematically. As there were man! 
exccllcnt spot tcsts (8) available for the dc- 
tection of anions. however. it was hoped to 
make progress on such a scheme in the 
future. 

Rcl-I  HFNCLS 
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(3) Wcisz, H . .  Mikroc,lrimic,ri Acfu. 1954. 376. 
( 4 )  Wcisz, H., Mikrochimkri rlclu, 1954. 460. 
( 5 )  Wcisz. H.. Mikrochi~~ricii .4cfri, 1954. 7x5. 
(6) Private communic:ction. . - .  
(7) Private communications. 
(8) Feigl. F., ' Spot Testc.' Vol. I1  : ' Organic Applica- 

tionr,' Elscvirr. 1954. 

Erinoid Ltcl. 
Trading profit of Erinoid Ltd.. nianuf:~c- 

turcrs of plastics rnntcrials. for the ycar ji!\t 
ended totnllcd f110.974. of which f61.613 
has bccn provided for taxation. During thc  
ycar the company incrcnscd its salcs of ccllu- 
losc acctatc rnoi~lcling powder and polysty- 
rcnc. although the profits from styrcnc 
products fc11 below those of the previous 
vcar. Supplics of all matcrials was satisfac- 
tory with the cxccption of cascin. and at thc. 
cnd of  thc financial ycar stocks wcrc below 
normal. Tncrcascd costs of raw matcrinlr 
for manufacturing cascin may restrict 
tlcvclopmcnt in this field during thc current 
ycar. The directors rccomrncndcd a divi- 
dend of 71 per cent on the ordinary stock. 
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Distillation Developmints 
Papers Presented at A.1.Ch.E. Meeting 

R ECENT clcvclopmcnts in the scicncc o f  
cli4tillation wcrc reportctl a t  the American 

Institute of ('hcmical Engineers Annual 
C'onvention in Detroit. 28-30 November. 
T h e  investi:ations were ;I continuation of a 
rsccnt trend tow;~rds :I more fundamental 
approach to s t i~dics  of distillation operations. 
Result of this and future studies will bc  ;I 

better knowledge of what happens in distilla- 
tion columns. which will permit improved 
design and operation of present and future 
distillation plants. Knowledge of the funda- 
mental properties of bubbles and oritices in 
actual operation will bcnefit the  recent 
modifications of the age-old bubblecap tray 
w c h  as  sieve. perforated mctal. expanded 
mctal. and mesh-type trays. 

Rubble Studies 

.A. I. Johnson. D. Ci .  Kobinson and C. P. 
Michellepis of the Univcrsity of Toronto. 
clelivered a paper entitled ' Bubble Studicx 
(or Single Holed Perforated Plates'. 

Motion picturcs were taken a t  1,000 
frames per second of bubbles issuing from 
~ a r i o u s  sized orifices. T h e  rate of bubble 
growth. bubblc shape, chain reaction of 
bubbles, and leakage werc studied for  a ir  
in watcr and various organic compounds. 
Bubble growth was found t o  be regular and 
bubble velocities agreed with single bubbles. 
Appreciablc bubble pressure drops werc 
observed a t  higher air rates. Leakage from 
thc orifice was observed to occur between 
bubblcs :tnd was found t o  pass through a 
maximum with increase of air velocity. 

In a papcr on  measurement of mass 
rr;~nsfcr inside drops in liquid-liquid extrac- 
tion F. P. Pike. W. T. Withers. Jr.  and K .  
0. Bcatty. Jr.. of North Carolina State 
Collegc reported that  the  area of drop 
collapse caused niost of the mass transfer. 
T h e  fall vclociticx o f  the drops werc large 
and depend on formation. T h e  mass 
tr;~nsfcr during the fall did not seen1 to 
dcpcnd on expcrimental conditions. 

J .  C. Bryan and H. J .  Garbcr  of the 
Univcrsity o f  Tennessee delivered a paper on  
.;c>nic of  thc hnsic conccpts of bubblc forma- 
tion from small submerged orifices. Air  
was bubbled into cach o f  four  liquids: 
water. methanol. cottonsccd oil and an 
ethyl acctatc-cottonseed oil solution. T h e  
average size of the  bubbles formed was 

correlated with liquid density, liquid visco- 
sity. liquid surface tension, bubble frequency. 
and  gas volumetric flow. 

A paper on a new technique for  multi- 
component distillation calculations was 
pressntcd by J.  B. Bachelor of San Gabriel, 
Cnlifornia. Calculations werc based o n  a n  
analytical mcthod which does not rcquire 
the usual limiting assumptions. It  also gave 
feed zone flows and  compositions a t  the 
minimum conditions. 

Sicji U n o  and R. C. Kintner of thc 
Illinois Institutc of Technology. Chicago. 
prcscntcd a papcr on ' T h e  Effect of Wall 
Proximity on the Rate of Rise of  Single 
Air Bubbles in a Quiescent Liquid '. T h e  
validity of prcvious experiments which 
used relatively narrow tubes f o r  experimen- 
tation and the minimum size tube relative t o  
bubblc size for negligible wall effect werc 
determined. 

Geothermal Project 
T O W A R D S  the end of 1954 a n  agreement 
was signed &tween the  New Zealand Gov- 
ernment and the UK Atomic Energy Author- 
ity whereby a joint company, Geothermal 
Dcvclopment Ltd., was set u p  with the ob- 
jcct of building a plant at Wairakci on the 
North Island. T h e  purpose of the plant 
will bc to  produce both hcavy watcr and 
clcctrlc power from geothermal steam. 

T h e  Authority undertakes to  purchase 
from the  company the whole of the hcavy 
watcr and the Ncw Zealand State Hydro- 
Electric Department the  whole of the nct 
electric power available. 

T h e  New Zealand Government and the 
Authority are  the sole shareholders. T h e  
company is to  havc a nominal and paid u p  
capital of f30.000. one third of which is t o  
h e  provided by the Authority and the rest 
by  the New Zealand Government. T h e  rc- 
maindcr of the c:~pital requirements of the 
companv will be provided by  loans. Thosc 
for the heavy water plant a re  t o  come from 
the Authority and those f o r  the electric 
power equipment from the Ncw Zealand 
Government. 

Rcviacd estimates havc bcen rcceived con- 
ccrning thc cost of the heavy water scheme. 
These estimates need examination in con- 
sultation with thc New Zcaland Govern- 
ment, and it will not be possiblc to  make a 
statcmcnt for  some time. 
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New Industrial Fibre 
Celanese Corporation Starts Production 

C ELANESE Corporation of America 
began commercial production of Forti- 

san-36, a new super-strong industrial fibre. 
a t  its Rome. Gcorgia. plant o n  30 Novem- 
ber. The  new fibre has bccn cvaluatcd by 
potential customers in  several different in- 
dustries, and their trial reports have shown, 
according t o  the president of the company, 
that Fortisan-36 has  properties of great 
strength, low elongation and dimensional 
stability which indicate its possibilties in 
such fields a s  V-belts. power transmission 
belting. high pressure hose. conveyor bclts. 
truck tyres. plastics laniinatcs. fibres, paper 
reinforcement, oil hose and tarpaulins. 

Fortisan-36 is claimed to be the first syn- 
thetic fibrc ever to  be evnluatcd and pro- 
duced specifically f o r  the  use of hcavy indus- 
try rather than the apparel tradcs. Tt is 
said t o  be important whercvcr high strength 
and the maintenance of dimension is csscn- 
tial. where strength without bulk o r  weight 
is a consideration. and whcre its melting 
property is of interest. Tt y s o  provides a 
good bond with both nnturn and synthetic 
rubber, and requires n o  further processing 
t o  remove stretch. 

Developed especially for industrial anpli- 
cations where heavy deniers a rc  required. 
Fortistin-36 will be nvailablc initially in 800 
and 1.600 denier continuous filament. Other 
sizes in the hcavy denier ranges will hc 
offered later. Although chemically akin to 
Fortisan. the regcneratcd cellulose yarn in- 
troduced by Celancsc in 1940. Fortisan-36 is 
nlaclc my cntircly ncw ; ~ n d  different equip- 
ment. 

Covering 60.000 sq. ft. of floor space. the 
Fortis;~n-36 equipment is installecl on threc 
different flnor lcvels to  take advantage o f  
gravity flow. T h e  installation i~ s o  designed 
that  raw materials can be chargcd into the 
system on  the third floor and. aftcr mixing. 
filtration. spinning and snnonification. 
emerge on the first floor a s  a finished product. 
Maximum use is made of automation and 
in\trumcntation. all instruments and controls 
being located on n graphic panel which 
shows. a t  a glance. how every part of the 
process is functioning. 

T h e  entire production arc;) at thc Konic 
plant is a i r  conditioned. with rcfrigcration 
supplied by a 550-ton ahsorption systcni 
which opcrntcs on low pressurc hy-product 

stc:~ln. Stainless stecl and copper h a \ c  
bccn uscd for  all  process piping, all  tanks. 
pumps and valves are  fabricated of stainless 
steel. T h e  spin bath and saponification 
solutions arc  continuously filtered. De- 
mincralizcd water. equal in purity t o  dis- 
tilled water, is used for  washing the yarn. 

N e w  Sintered Filter 
A STNTERED filtcr of unique design and 
remarkable versatility was introduced by 
Purolator Products Inc., Rahway, N.J.. a t  
thc  25th Exposition of Chemical Industries 
in Philadelphia o n  5 December. 

Capable of handling fluids ranging u p  to 
I.OOO0F. the  new filter can take flow rates 
comparable t o  ;my high temperature filter 
in existence with lower differential pressures 
and a better degree of filtration, claim 
Purolator engineers. 

Madc of sintered metal, the new filtcr 
can remove particles a s  small a s  one micron 
in sizc from a wide rangc of fluids. including 
nitric acid, hydrochloric acid. sulphuric acid. 
phosphoric acid and strong :ilkalis. 

T h e  one-picce sintercd clement can kc  
made in a varicty of diameters and lengths 
and its radial fin construction can be 
supplied in specified depths and numbers of 
convolutions to  give extended arca within :I 

confined space. Varying flow rates a r e  alsc, 
available. Filters of stainless steel. moncl 
a n d  other  metals can be made a s  required. 

T h e  makers say that it has  a highcr 
degree of porosity per square inch than iz 
available in any  other high tcmperaturc. 
nictallic filtcr clement. It  can handlc 
difl'ercnti:~l prcssurcs ol' up to 500 psi. 

Mobile Plastics Exhibition 
' T o  stimulate the snlcs of its plastics pro- 

ducts t o  engineering firms, Crcators Ltd.. of 
Woking, Surrey, have recently introduced a 
mobile exhibition. Besides displaying thc 
rangc of the firm's products, the exhibition 
incorporates a photographic display showing 
the  processes and techniques in the different 
tiivisions of the firm. T h e  idca was 
originatctl by Mr. A. C'. Ansclni. managing 
tlircctor of Crcators Ltd. and thc plan of 
operation for  thc exhibition is fo r  it to visit 
f:lctorics which have bccn contacted and 
have expressed a dcsirc to  sec it. 



THE CHEMICAL AGE 

A Survey o f  Recent Techniques 

P OLYMERIZATJON recipes and tech- 
niques are continually changing in order 

to facilitate the production of superior 
articles of n~anufacturc. Techniques which 
reduce the polymerization times are again 
important because of their economic contri- 
butions. Variations in a polymerization 
technique may often modify the properties 
of a polymer, which in turn may initiate 
new applications in the industrial market. 
Polymers and copolymers prepared from 
unsaturated monomers to-day portray a 
gamut of applications, which range from 
uses in the tannery to their role in the pro- 
duction of synthetic arteries. Although in 
the latter lield the inclusion of polythcne 
arteries it1 vivo has not proved a success, 
owing to the development of thrombosis, 
other polymers may yet be devised where 
the occurrence of embolic changes in the 
living organism may not be stimulated. 

The alkali salts of the methacrylic acid, 
amide. nitrile or  ester copolymers have found 
useful applications in the sizing of textile 
materials and in the tanning of hides. Such 
copolymers arc furthermore efficient dispers- 
ing agents. especially for pigments; they 
have a l ~ o  been used 11s ' anti-halation ' layers 
in photography. The water sensitivity of 
wch copolymers and therefore their swell- 
ing index is related to the number of car- 
boxyls in the chain. Polymers having high 
percentages of acid monomer in the polymer 
chain (>90 per cent) indicate properties 
similar to those of the polymethacrylates, 
while thc lower petcentages of monomer 
(<40 per cent) in the chain, yield polymers 
of low solubility. The ideal polymers are 
obtained utilizing between 65 to 85 per cent 
methacrylic acid (1). 

w 

Four Principal Methods 
Polymerization techniques to-day may be 

broadly divided into emulsion, bulk, solution 
and graft methods of polymerization. Emul- 
sion polymerization. although popular, often 
affords products which are contaminated by 
the additives of the polymerization. In 
solution polymerization. the simplicity of the 
system is conducive to the production of 
purer products. The liquid media employed 
are non-solvents for thc growing polyrncr 

and only dissolve the monomer to a limited 
extent. Products afforded by this method, 
being of a high standard of purity, find ap- 
plications in electrical work. Copolymers of 
vinyl chloride and acrylonitrile or vinylidene 
monomers with ethyl-a-chloroacrylate or 
dimethyl maleate have been produced in this 
Way (2). 

Grafting Technique 
Graft methods of polymerization are use- 

ful in systems involving an  active monomer 
and a static polymer. Such methods are 
therefore useful when attaching a synthetic 
rubber moiety to a natural rubber as Hevea. 
In the pure synthetic rubber field, the tech- 
nique is applied to the production of poly- 
acrylonitrilc fibres, possessing enhanced dye 
receptivity. The static polymer in such a 
system is the water soluble polyvinyl alco- 
hol, the reacting monomer being acrylo- 
nitrile. The polymerization is effected using 
reduction-oxidation catalysts. The result- 
ing polymer may then be spun from the con- 
ventional solvents used for the spinning of 
polyacrylonitrilc (3). 

Bulk polymerization is of use in the pro- 
duction of sheet-like materials. which can 
then be used in compression, ejection or  ex- 
trusion moulding techniques. The linear 
alkane thiol\ are important ingredients in 
bulk polymerization. because their inclusion 
in a recipe appears to eliminate possible 
' setting u p '  which niay occur in the poly- 
lner on heating, when it is desired to remove 
unreactcd monomer. The heating of the 
polymer which follows to assure satisfactory 
moulding often culminates in an undesirable 
I-eduction of the fusion point of the volymer. 
Other polymerizations are accomvlished on 
movini hilts and subjected to ~hotopoly-  
merizaton. Recipes containing solutions 9f 

vinyl or vinylidene monomers, plasticizers, 
accelerators and chain transfer agents can be 
polymerized by light rays. the process being 
facilitated by the inclusion of photopoly- 
merization catalysts. 

Organometallic compounds have been suc- 
cessfully used in the polymerization of ethy- 
lene. Beryllium diphenyl and diethyl, and 
;~luminium diethyl hydride have been utilized 
in such polymerizations (4). The property 
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in recipes containing any of the below 
initiators. 

TABLE I1  
Tinir 

a-Corhoi~,rl Alcohol ( I i rs. )  

Control(none) . . . . . . . . . .  8.0 
3-Hydroxy 4-methyl pentanone . . . . . .  2.2 
tert. Butvl benzoin . . . . . . . .  2.5 
Benzoin . . . . . . . . . . . .  1.7 
Toluoin . . . . . . . . . . . .  2.5 
Acetoin . . . . . . . . . . . .  4.0 
Butyroin . . . . . . . . . . . .  4.0 

Ionizing radiations as X-rays, y-rays and 
neutron cmissions havc bcen applied in 
polymerizations. In the case of cthylcnc. 
ionizing radiations reduce the danger 
hazards of the polymerization and at  the 
same time afford polymers of high purity. 
Liquid ethylene has bcen polymerized by 
exposing the monomer to y-rays. X-rays 
or  neutron emissions. Thc polymerization 
is carried out at  maximum pressures com- 
patiblc with a minimum temperature which 
permits a reasonable rate of reaction. Con- 
ditions where the operating tcmpcratures lie 
between 120" and 250°C and the correspond- 
ing pressures between 500 and 1500 atrn. 
yield tough polymers which are also flexible. 
Sensitizers have been used to advantage in 
these polymerizations; they includc the 
a-chlorohydrocarbons and alcohols. 

These compounds readily decompose to 
active fragments under suitable radiations. 
In this way chain reactions are facilitated. 
Ethylene interpolymcrq havc bccn prepared 
using vinyl acetatc. styrcnc. carbon rnonoxidc 
and formaldehyde. Convcnicnt Fources of 
radiation may includc the use of cobalt 60 
and radium. such cmissions bcing pcnetrt~tive 
and controllable. Neutron emissions adapt- 
able for radiation practice. may be obtained 
by mixing a radioactive element with 
beryllium. In this way radiation\ of long 
life arc assured. 

Vinyl compounds havc bcen polymcnzed 
by irradiation using neutrons from a cyclo- 
tron, and havc given two to five per ccnt 
conversion after a month. The ratc of poly- 
merization is increased using a scnsitizcr. 
The low yields suggerted. imply that thc 
techniques are still in the pioneer stagc (13). 

When chloroprene o r  methyl methacrylatc 
vapour is ~lluminatcd. polvmcrization con- 
tinues aftcr the sourcc of light i \  removed 
If methyl rnethacrylatc is so polymcrizcd 
to give the active polymethacrylr~tc. and 
chloroprene vapour then introduced. poly- 
chloroprcne will form on the activc poly- 
mer. J f  the chloroprene monomer i.* the11 

rcplaccd by methacrylate monomer. pol! - 
mcthacrylate will then form on the pol>,- 
chloroprcne polymer chain. and give a 
sandwich polymer (14). In this way copoly- 
mers having homopolymeric moieties are 
formed. The properties of the resulting 
copolymer therefore tends to be an arith- 
metical function of the homopolymcrs in 
the chain. In emulsion polymerization the 
live polymcr will initiate the polymerization 
of the entering monomer. Monomers yield- 
ing flexible homopolymers as methyl 
mcthacrylate arc polymcrizcd first. whence 
aftcr thc latter has been completely poly- 
merized. the nionomcr contributing to the 
brittle polymer is then addcd. Temperature 
ranges vary from 50" to 75" C. and light 
rays between 1800 to 5000 A find application. 

i4i kP 7ijOx1: 
(5) Morton, A.  A..  rt ill.. .I. Inirr. Chrnl. .Sot.. 1947. 69. . -9.. 

1 IL. 
(6) 111.. Inilulusrr. E~ipt1.c. ('hem.. 1950. 42.  1494. 
(7). U S P  2.388.373. 
(8) RP 604902. 
(9) U S P  2.716.633. 

(In, HP 567776; G P  576141. 
(I I) U P  636379. 

Shell Venezuelan Project 
TWO major projccts involving a total 
expcncliturc of ncarlv f 15.000.000 have 
rcccntly bccn put in hand by thc Cia. Shell 
dc Venczucla. The first is for thc construc- 
tion of I gas pipclinc running bctwccn I,a 
Paz nilfield in thc statc of Zulia and the 
Cardon rcfincry on the Paraguana Peninsula 
at  a cost of €7.500.000. thc second. for a 
fourth distillation unit at thc Cardon rcfincry 
; ~ t  a cost of about €7,250.000. 

Delivcry of thc pipc for the 20 in. dia- 
nictcr gas pipelinc will begin early next ycar. 
Whcn completed the pipcline will measure 
177 milcs in length and will be able to carry 
106.000.000 cubic fcct of gas daily. 

The ncw distiller to bc built at thc Cardon 
rcfincry. which will be in addition to the 
catalytic cracking and nlkylation units now 
bcing constructcd. will havc an intake 
capacity of about 4,000.000 tons a ycar and. 
when complctcd, will raise Cnrdon's annual 
capacity to 12.750.000 tons. 
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British Gas Ittdustry . 
Increased Production & Sales 

BRITISH gas sales in the first quarter. 
April to June, of the financial year 19.551 

ctj, were over five per cent more than in 
the corresponding period of the previous 
year, but in the second quarter. July to Sep- 
tember, this increase was not maintained 
due partly to the high temperatures in these 
months. Total sales in the six months were 
over two per cent up on the previous year. 
In this period industrial sales increased by 
five per cent. 

The production of coal gas in the six 
months ended September 1955 increased by 
two per cent and the quantity of coal used 
rose similarly. Water gas production fell by 
24 per cent and the use of oil in water gas 
fell by 26 per cent. Jn the six months 
1.100.000 gallons of heavy oil were used in 
oil gasification plants and in water gas 
plants. 

The quantity of surplus gas purchased 
from coke ovens and oil refineries increased 
by nearly nine per cent. 

In the six months ended September 1955, 
the production of coke increased over three 
per cent above the corresponding period of 
the previous year. Coke used in water gas 
production was reduced by 22 per cent but 
sales of coke were nearly four per cent up 
on the previous year. Stocks of coke which 
had fallen to very low levels at the end of 
the last financial year have increased sub- 
stantially and are now over 1,000,000 tons. 
Crude tar production increased by four per 
cent but crude benzole production fell by 
four per cent in the six months ended Scp- 
tember 1955. 

New gas making capacity to a total of 
32.000,000 cu. ft. per day was completed and 
brought into operation during , the six 
months ended September 1955; this was a 
smaller figure than in the corresponding 
period of the previous year. 

North British Rayon Ltd. 

At the 27th ordinary general meeting of 
Worth British Rayon Ltd. in 1,ondon on 8 
December. Mr. G. A. Samuel. the chairman 
.~nd nianayin<r director. said that hc had to 
report a further consolidated trading loss of 
£34.486 against E58.031 in the previous year. 
With depreciation, dcbcnturc and loan intcr- 
cst and other charges. the total loss for the 

>car alnounted to f97,619 and, after the 
deduction of the profit and loss account 
brought in, there was a debit balance of 
f70,777 to be carried forward. No appro- 
priations had been made to o r  from reserves, 
which remained as at 30 June 1954. During 
the year under review drastic cuts had been 
made in overheads by economies in various 
directions and the rate of loss had been 
greatly reduced in the last quarter of the 
trading year. In view of the unpromising 
outlook for the small rayon producer with 
only one product, the company was investi- 
gating alternative possibilities of develop- 
ment. 

Women Executives 
TO MARK the second year of its existence. 
the British Association of Women Execu- 
tives held a reception on Tuesday, 6 Decem- 
ber, in London, when the aims and activities 
of the association were explained to the 
Press. Among the members present were 
several with interests in the chemical indus- 
try, including Miss E. Eades, governing 
director of Rentokil Ltd., and Mrs. Helen 
Dunn, a director and secretary of Metalock 
(Britain) Ltd. 

The association was formed in 1954 as ~t 
was felt that the increasing numbers of 
women who either own or manage their own 
businesses or are directors of limited com- 
panies made it essential for an organization 
to represent their interests. Although. ac- 
cording to the last Census there are over 
72,000 women employers of labour in the 
UK. it was felt that women were still not 
fully represented on such bodies as Cham- 
bers of Commerce and trade associations. 

The BWE holds monthly dinners and 
members are thus able to exchange views and 
to hold discussions on topics of mutual 
interest. Its aims are to assist women in 
executive positions in industry and business 
to develop their growing interests and to 
bring to light and help abolish anomalies 
in legal and financial matters where women 
receive less favourable treatment than men. 
At present a sub-committee is examining 
taxation problems, especially the assessment 
of tax on joint incomes of h"sband and wife 
The  BWE claims that it is feminine but not 
feminist. 

The president is Mrs. Orr-Ewing, The 
Grove. Seal. Sevenoaks. Kent. 
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Hydraulic Rant & Pump 
British Filters' Development 

M A N U A L L Y  operated thrust scrcws 
have been used f o r  many years o n  all 

types of filter presses. T h e  nced t o  rcduce 
labour costs and a t  the same time t o  in- 
crease the efficiency of the closing opcra- 
tion, has  led British Filters Ltd. of Maiden- 
head, to  develop a hydraulic unit for  this 
purpose. 

T h e  latest version of this unit incorporates 
a double acting hydraulic ram, opcrated by 
a hand pump through a three-way control 
valve. 

A standard Stafl'a 30-ton high-pressure 
ram was fitted into the machine, together 
with a two-stage D u o  pump and  control 
valve. T h e  ram has a piston diamete'r of 
4$ in., and when working a t  a maximum 
pressure of 6.000 psi will develop a thrust 
of 38 tons. T h e  ram is of robust construc- 
tion, the  cylindcr bcing of cold drawn seam- 
less tube. which is honed t o  very close 
limits. T h e  piston rod is of high tensile 
steel, and the piston is fitted with heavy duty 
hydraulic packings. T h e  trunnion end fit- 
ting and neck ring cap a re  bored from a 
solid billet and a re  screwed t o  the cylinder 
tube. Suitable ' 0 '  rings are  used t o  form 
the necessary seals. 

T h e  hand pump, which is also of robust 
co~istruction. is arranged to work a t  two 
separate pressures. It has a n  output of 
4.5 i n s  when working .at a pressure of 500 
psi, and of 0.33 in.' when working a t  a pres- 
sure of 5.000 psi. Set t o  work a t  the lower 
pressure the ram can be  rapidly extended 

until i t  hcgins to  take up  the load. At 
this point a collar is disengaged o n  the 
handle and this has the ctfect of putting the 
pump into ' low gear '  operating the ram a t  
thc higher prcssurc and correspondingl! 
lower speed. 

Staffa hydraulic ranis arc miinufacturctl 
by Chamberlain Industries Ltd.. Staffa 
Works, Stalfa Road, 1-eyton. London E10. 

Radiochemistry Symposium 
A SYMPOSIUM on radiochcniistry and an 
exhibition of radiochemical and chemical 
apparatus will be held on Friday and Satur- 
day. 17 and 18 February a t  the Technical 
College, Bradford. Sponsored by the Brad- 
ford Chcmical Society in conjunction with 
thc Dcpartmcnt of Chemistry & Dyeing of 
the Technical Collcgc, Bradford. thcre will 
bc n o  fee for  attendance at  either the sym- 
posium o r  the exhibition. 

Four lectures will be given a t  the sympo- 
sium. and these will be followed by dcmon- 
~ t r a t i o n s  of some of the apparatus and 
techniques described in the lectures. Thc  
syniposiuni begins a t  7 p.m. o n  the Fridal .  
and a t  9.30 a.m. on thc Saturday. T h e  
lccturcs to  be givcn a re :  ' Basic Principle, 
of  Kadiochcniistry ' on  the Friday; ' Mea- 
surement of Rcrrr & Grr~tztrirr R:idiation ': 
' Estimation of Isotopic Concentrations ': 
:ind ' Applications to Chemical Problems ' 
on  the Saturday. 

T h e  exhibition will be held in the collegc 
hall from 10 a.m. to  6 p.m. each day. and 
exhibits will cmnhasize anoaratus. ~ h v s i c a l  * .  . - 
and cheniical, which is used in radiochemis- 
try. Those wishing t o  attend should con- 
tact :  Dr.  W. R. Moore. B.Sc.. Ph.D.. De- 
partment of Chcmistry & Dyeing. Technic:il 
College, 'Bradford, Yorks. 

Electrical Engineers Exhibition 
Owing to the growth in the size of the 

Electrical Engineers' Exhibition it has bcen 
nccessary t o  obtain larger premises to  house 
thc exhibition company. T h e  registered 
addrcss will still remain a t  23  Bloomsburk 
Square. 1.ondon WCI.  but  all correspond- 
cncc and interviews will be carried out at 

A filter Press equipped with the new 6 Museum House, 25  Museum Street, Lon- 
hydraulic ram developed by British don WCI .  T h e  telephone number, MUSeuni 

Filters, Ltd., of Maidenhead 3450, reniains unchanged. 
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EL.E(.I R I C  DII~OL.E MOMI:N.IS. By J.  W. 
Smith. Buttcrworths Scientific Public~t- 
tions, London. 1955. Pp. vii 1- 370. 
42s. 

This  book gives a con~prehcnsive survey 
o f  the subject including the cxpcrirnental 
methods and the interpretation of the results. 
T h c  chapters. on experimental methods arc 
well illustrated and sufficient detail is given 
to render the book very valuable t o  those 
faced with the problem of making mcasurc- 
rnents on dipolc moments. 

There have been important devclopmcnts 
in our  understanding o f  the origin and 
causes of electrical asymmetry in molecules 
achieved by the application of wavc 
mechanics in recent ycars. These devclop- 
mcnts a re  clearly described and  used exten- 
sively in the second part of the volume which 
deals with the interpretation of cxperirncntal 
retults. 

T h e  author  has obviously taken consider- 
able trouble t o  prcscnt the new concepts in 
simple language and has avoided the pit-fall 
of encumbering the text with too many com- 
plex mathemat~cal  equations. In thi4 con- 
nection he has included a short appendix on  
wavc mechanical principles silrnmarizing the 
major topics of relevance to  the treatment 
of his subject. In the concluding chapters. 
a discugsion is given of the use of dipole 
moment measurcments in achieving a fuller 
understanding of a number of problems such 
a \  intcrnal rotation and rnolccular nssocia- 
tion. 

T h e  volume contains a number o f  useCul 
tables of recent values of dipolc moments. 
T h e  references a re  givcn a t  thc end of cach 
chaptcr and an author  index is included a t  
the end of the volume a s  well as  the usual 
subject index. 

T h e  author  has succeeded in producing a 
book which can be read with profit by a wide 
range of readers a s  well a s  by specialists in 
the f ~ld.-C'. KEMi3AI.L. 

r ~ t :  CIIEMISI  R Y  OF P C I  ROLEUM HYDRO- 
CARBONS. Edited by B. T. Brooks. 
C. E. Boord. S. S. Kurtz  and L. Schmer- 
ling. Reinhold Publishing Corp., New 
York; Chapman & Hall, London. 1955. 
Vol. 11. pp. 448, 108s. Vol. 111, pp. 
690, 144s. 

T h e  prcscnt volumes complete the series 
nf thrcc volumes originally planned by  the 
cclrtors 2nd prcscnt a dctailcd survey of the 
prcscnt statc of  knowledge .concerning the 
chemistry of petrolcum hydrocarbons. 
Volume 11 deals essentially with the mech- 
:~nism and condition? of thermal and cata- 
lytic cracking. pyrolysis, isomerization, 
dehydrogenation and oxidation of hydrocar- 
bons and contains 16 chapters each by  an 
acknowledged expert i n  the  particular field. 
Volume 111 deals with the chemical reactions 
o f  hydrocarbons, thc isornerization, halogen- 
ations, nitration of alkanes, the  polymeriza- 
tion. condensation reactions and hydrogen- 
ation of alkencs. the alkylation. 
sulphonation. nitration and general 
substitution reactions of aromatic hydro- 
carbons and contains 22 chapters by 
distinguished authors. 

F r o m  such a remarkable collection of 
articles it is difficult to  single out  any  onc 
chapter for  particular mention, since each 
chapter is complete within itself a n d  presents 
a balanced appraisal of the present state of 
our  knowledge. It  is of interest t o  note, 
howevcr, that the editors have achieved a 
balance bctween the highly theoretical chap- 
ters. such :ts the chaptcr by Steacic and 
Bywater on  ' Mechanisms f o r  t h e  Thermal 
Decomposition of Hydrocarbons', o r  that  of 
Lewis and Von Elbe o n  'General  Theory 
of Hydrocarbon Oxidation' and those with 
a ~mrtlcular practical aspect such a s  those 
of Haensel (on Arornatization and Plat- 
forming) and  Schaad (on Polymer Gasoline). 

In the rcvicw of Part I it was noted that  
much of the subject matter had appeared in 
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other recent publications, but volumes I1  
and Ill-which deal more extensively with 
the chemistry (rather than the physical 
chemistry) of hydrocarbons-contain much 
that has not appeared previously in collected 
form. As a complete work the three 
volumes cover the whole field of the chem- 
istry of petroleum hydrocarbons in greater 
detail and perhaps with greater authority 
than any previous work of this type. As 
a reference text the work will be invaluable 
to research and laboratory workers in the 
petrolcum industry and to all research 
workers in fields related to hydrocarbon 
chemistry. Obviously the work will be a 
necessary addition to a chemical library but 
it is a matter of regret that the extent of 
the work and the price of publication may 
prevent its wider use as a text book for 
students. 

As with all Rcinhold books the work is 
extensively indexed. excellently produced 
and a delight to read. It is remarkable that 
in a text written by so many authors thc 
work retains a continuity of presentation 
which rcflects the greatest credit upon the 
work of the editors and is a monument to 
the degree of co-operation they have 
achieved between authors and the editorial 
group.-F. Mo!lTEN. 

DETERMINA~ON OF ORGANIC STRUCTURES BY 
PHYSICAL METHODS. Editors: E. A. 
Braude and F. C. Nachod. Academic 
Press Inc., New York; Academic Books 
Ltcl., London. 1955. Pp. xiii + 810. 
$15. 

As the editors point out in the preface. 
one of the most characteristic features in the 
development of organic chemistry during the 
past 30 years is the extent to which the ideas 
and techniques of physics and physical 
chemistry have been absorbed into cvcry 
branch of the subject. This is true not only 
of the experimental study and theory of 
organic reactions and reactivity, but also of 
the elucidation and ' explanation ' of organic 
structures. Whereas, however, the former 
topics have bccn expounded and rcviewcd in 
an impressive range of textbooks, there has 
not been available any comprehensive up- 
to-date account of the latter. The present 
volume has been written and compiled to 
remove this deficiency in the literature. It 
deals with the more important physical 
methods of determining the structure of 
organic compounds fl-on1 the functional 

point of vicw: each method is treated a s  a 
research tool of specific value to the organic 
chemist. 

T o  accomplish their aim, the editors have 
secured the services of an international panel 
of authors, each of whom is an expert in the 
field he surveys. This, along with the scope 
of the book, is well illustrated by the table 
of contents which is as follows:- 

Part I. The Determination of Molecular 
Size. 

Chapter 1. Phase Properties of Small 
Molecules by A. F. Hcrbrandson and F. C. 
Nachol; Chapter 2.  Equilibrium and Dyna- 
mic Propcr-ties of Large Molecules by P. 
Johnson. 

Part 11. The Determination of Mole- 
cular Pattern. 

Chapter 3, Optical Rotation by W. Klyne: 
Chapter 4, Ultra-violct and Visible Light 
Absorption by E. A. Braude; Chapter 5 .  
Infra-red Light Absorption by R. C. Gore; 
Chapter 6, Raman Spectra by F. C. Cleve- 
land; Chapter 7, Magnetic Susceptibilities 
by C. A. Hutchinson. 

Part 111. The Determination of Mole- 
cular Fine Structure. 

Chapter 8, Surface Films by E. Stcn- 
hagen; Chapter 9. Dipole Moments by L. E. 
Sutton; Chapter 10, Electron Diffraction by 
J. and I. Karle; Chapter 11, X-ray Diffrac- 
tion by J. M. Robertson; Chapter 12, Miero- 
wave Spectroscopy by E. B. Wilson and 
D. R. Lide; Chapter 13, Thermodynamic 
Properties by J. G. Aston; Chapter 14. 
Dissociation Constants by H. C. Brown, D. 
H. McDaniel and 0. Hafliger; Chapter 15. 
Reaction Kinetics by E. A. Braude and L. M. 
Jackman; Chapter 16, Wave-Mechanical 
Theory by C. A. Coulson. 

The book is excellently produced and has 
no serious misprints. It possesses very 
complete author and subject indexes, and 
up-to-date reference lists of the original 
literature. Although it has been primarilv 
addressed to organic chemists the treatment 
is always thorough and quite advanced, and 
physical chemists can learn much from i t  
about fields which arc not actually their 
Own.-H. MACKLE. 

REAGENT CHEMICALS AND STANDARDS. Joseph 
Rosin. D. Van Nostrand Co. Inc.. 
New York; Macmillan & Co. Ltd., Lon- 
don. 3rd edition. 19.55. Pp. x + 561. 
70s. 

Thiq book. well known from its earlier 
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editions, needs no introduction, and little 
need be said about the present edition other 
than that it is substantially enlarged by the 
addition of some 45 new reagents (and sol- 
vents) bringing the total of substances in- 
cluded to something of the order of 600. 

Typical materials which are now included 
for the first time are ethylenediaminetetra- 
acetic acid and its sodium salt. Eriochrome 
Black T. cyclohexane. iso-octane, tetra- 
methyl-ammonium hydroxide. and diethyl- 
formamide. 

The reagents are presented in the standard 
form already familiar to the chemist, and 
in particular to the analytical chemist, from 
earlier editions. This edition continues to 
provide an essential and invaluable hand- 
book for the chemist who is concerned with 
the purity of his reagents and with the pre- 
paration of standard solutions over the 
whole range from buffers and indicators 
through Karl Fischer reagent to the familiar 
acids, alkalis and oxidation-reduction 
titrants. The quality of production main- 
tains the usual high standard that we expect 
from the publishers.--c~cn. L. WILSON. 

AN IN~TRODUCTION TO PROCESS CONTROL 
SYSTEM DESIGN. By A. J. Young. 
Longmans Green & Co., London. 1st 
edition. 1955. Pp. xvii + 379. 42s. 

T o  the average chemical engineer, auto- 
matic control is what driving a motor car is 
to the average man-however modest he is 
about his other achievements. to impugn his 
knowledge of, or skill in. this field is to 
offend if not insult him. How often have 
we seen the flowsheet liberally sprinkled with 
controllers and heard thc argument about 
where they should be placed and what their 
effect will be? Or  the chemical engineer 
whose first action on taking over his shift 
on the start-up of a new unit is to reset the 
controller increasing the orovortional band 
and reducing the re-set time? This essen- 
tially unscientific attitude is a measure of 
the gap in our knowledge between an under- 
standing of the characteristics of a control 
instrument in responsc to a given impulse 
and the operation of a continuous unit 
under ' steady state ' conditions. What we 
lack is an understanding of the behaviour 
of the process plant with changes in external 
conditions. 

Mr. Young's book goes far towards put- 
ting the subjcct of process control design on 

a scientific basis and takes a major step in 
filling the gap referred to above. With the 
advent of frequency response analysis, 
lucidly described and explained in this book, 
the dynamic characteristics of a plant may 
be determined while the unit is in operation. 
However. as Mr. Young points out, this ex- 
perimental analysis must go on side by side 
with theoretical analvsis of behaviour of a 
unit in response to disturbances entering it. 
N o  matter that the mathematics of such 
analysis arc very complex this aspect of pro- 
cess control cannot be neglected. Mr. 
Young provides an excellent introduction to  
this subject both from practical and theore- 
tical viewpoints and does so with a minimum 
-of mathematics. In fact there is no  part of 
this book which cannot be understood and 
used by the practising engineer o r  student 
who has taken mathematics up to first year 
university level with the exception perhapr 
of a small part of one of the appendices. 

This is essentially a book for the chemical 
o r  process engineer rather than the special- 
ist in instrumentation and a book to be read 
and used. rather than left to decorate one's 
bookshelf. Incidentally it accomplishes this 
last object with an attractively designed dust 
cover and binding. The book is well pro- 
duced and printed and .the price of two 
guineas remarkably modest.-D.C.P. 

CHEMICAL PROPERTIES OF ORGANIC COM- 
POUNDS. By E. N. Marvel1 & A. V. 
Logan. John Wiley & Sons, New York: 
Chapman & Hall Ltd.. London. 1955. 
.Pp. vii -I- 326. 38s. 

This American introduction to organic 
chemistry does not fit into our usual college 
or  university educational schemes. It is not 
a direct entry to the subject but it draws 
on quite a limited scientific background. The 
object is apparently to cover rapidly rather 
more than a first year course in such a way 
that the organic chemist's contribution to 
the modem way of life can be more readily 
appreciated. There is a preoccupation with 
industrial applications, plastics, synthetic 
fibres, syndets (synthetic detergents), disin- 
fectants. drugs etc. - 

T o  cover the ground in the compass of 
some 300 small pages the authors make no 
historical approacb and omit all considera- 
tion of alternative theories, proofs of struc- 
tures or. reaction mechanism. They confine 
themselves throughout to factual statements 
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of present views. They claim thereby t o  
reduce memory burden. F o r  example. 
aromatic substitution occupies a dozen lines 
of general explanation without mention of 
terms such a s  ' elcctrophilic ' or  ' cationoid '. 
Halogenation and nitration each a re  dis- 
missed in six lines and sulphonation in 
three. T h e  result has the dimensions of the 
summary of a student's notes but superbly 
and copiously illustrated with photographs, 
diagrams of industrial processes. molecular 
models and reaction sequences. In one dia. 
gram a monomer is represented by a num- 
ber of separate male figures, a polymer by 
the figures holding hands and a copolymer 
by a chain of alternate male and female 
figures holding hands. 

T h e  authors admit that the material 
selected is merely basic in nature on  which 
the instructor can build. In other words it 
is designed t o  meet the particular needs of 
American students. It is difficult thereforc 
t o  be sure t o  whom to recommend this ad- 
mittedly attractive book. Those who desirc 
a n  understanding of the chemistry of  plas- 
tics, petroleum products. detergents and so  
on  and who d o  not already possess a n  ade- 
quate, theoretical background might find in 
this book a rapid but not necessarily com- 

plete guide. There a re  six short chapters 07 

biological compounds.-M.C. 

HLJMIDITV. By H. L. Penman. T h e  Insti- 
tute of Physics. Monographs for 
Students. l.ondon. 1955. Pp. 71. 5s. 

In his preface the author  says that he 
hopes this book will mcet the needs of 
students, particularly those taking courses 
I'or the Higher National Certificate in Ap- 
plied Physics and in the first two years of 
dcgrkc courses. 

T h e  trcatmcnt th~.oughout appears to be 
straightforward but a ccrtain amount of 
mathematical knowlcdge is assumed includ- 
ing a n  understandins of calculus notation. 
This  should be well within the capabilities 
o f  the average first year undergraduate. 

T h e  final chapter consists of a brief ac- 
count of industrial hygrometry. Short 
descriptions a rc  given of various air condi- 
tioners and automatic control apparatus and 
the chapter concludes with a mcntion of the 
theory o f  automatic humidity control. 

Nearly all the material for this book has 
been takcn from stacdard sources which a x  
mentioned in thc blhliography. Sevcral of 
thc diagrams have howcver been redrawn 
and modified.--.J.P.s.J. 

Well Logging Advance 
Claims for Smallest Atom Smasher 

P OSITIVE identification and location of 
oil bearing formations by radio-activity 

well logging is said t o  bc a greater possi- 
bility a s  the result of the first successful 
test of the world's smallest ' atom smasher '  
by Well Surveys Inc., Tulsa. Oklahoma, US. 

The  neutron generator is only 3 in. in 
diameter by 47 in. long and provides an 
intensive beam of electrons. It is a minia- 
ture version of the Van dc Graaff particle 
accelerator which generates voltages up  t o  
200,000 which are  used t o  produce a stream 
of deuterons. These deuterons are  fired into 
a target of tritium. producing an intense 
yield of neutrons. 

These neutrons, travelling a t  extremely 
high speeds, penetrate the earth formations 
surrounding a bore hole and cause various 
nuclear reactions in the material encoun- 
tered. These reactions. in turn, yield atomic 
particles and rays which can be  identified 
and measured by sensitive radiation detec- 

tion equipment which accompanies the 
accelerator down thc holc. 

T h e  resulting information. transmitted to 
the surface and recorded. when correlated 
with thc results of neutron radiation re- 
search performed with the large 500.000-volt 
accelerntor in Well Surveys' lakorntories. 
will. it is claimed. he usful in identification 
and cvalu:~tion of formation constituent\. 

The  design of a suitablc generator was 
made more difficult because of the extremely 
strenuous conditions it would have to stand 
up  to; temperatures uo  to 300°F and ex- 
tcrnal prcssurcs un to 20.000 Ib. per 4q. in. 
It also had to draw very little electrical 
powcr. It was decided t o  utilize the tech- 
nical expcricnce o f  the High Voltage Engi- 
ncering Corp.. and t o  aim directly at the 
ultimate perfection of equipment small 
enough and reliable enough t o  meet the 
demands of the oil industry. 

This  procedure, in the company's opinion. 
is better than stcp by step development al- 
though it would take longer in the earlier 
stages. 
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HOME 
Lithographed Steel Drums 

Rheem Lysaght Ltd., of Bristol, is to  
spend f150.000 on  expanding plant and 
machinery for  the production of fully- 
lithographed stcel drums. 

Sterling Chenlicals Price List 
Albright & Wilson Ltd. have just issued 

the first amendments to  their Sterling 
chemicals price list which they published in 
September. T h e  list contains the names of 
108 chemicals which the company havc 
decided to delete from their range of chcmi- 
cal products. T h c  amended list can be ob- 
tained from 49 Park Lane, London W I .  

Organic Chelating Agents 
A lecture on 'Organic Chelating Agents 

a s  Aids to  Industry'  will be dclivcred by 
Mr. A. Taylor. B.Sc.. F.R.I.C., of F. W. 
Berk & Co. Ltd.. a t  ;I mcetin:: of the York- 
\hire Section of the Society of Chemical 
Industry to  be held in the Laryc Lecture 
Hall a t  the Technical College, Huddcrsficld, 
on Monday. 19 December. a t  6.30 p.m. 

Chromium Chemicals Plant 
British Chrome & Chcmicals 1-td. an- 

nounces that after two years' preliminary 
work, plans a rc  now complete for  the erec- 
tion o f  a large-scale plant for  the produc- 
tion of sodium bichromate and other 
chromium chemicnlh on a site in the North 
tlf England. T h e  plant will be complctelv 
mechanized and largely automatically con- 
trolled. and is intended t o  be the most 
:tdvanced of its kind in the world. 

Plight of Public Analyst Service 
Unless a complete reorganization of 

Britain's public analyst service is undertaken 
in thc near future it will eventually die of 
anaemia, says Mr. Howard Bagnall, Bir- 
mingham city analyst. in his annual report. 
' Its laboratory facilities. its staffing and the 
manner in which the all-important sampling 
i \  carried out a re  all out-of-date and quite 
unable t o  cope with modern conditions.' Mr. 
Bagnall states. H e  suggests the establish- 
ment of  a small numbcr of regional laborn- 
tories. with modern equipment and ;I statr 
of spccialist~. 

THE CHEMICAL AGE Subscriptions 
With effect from 7 January 1956. the 

annual subscription rate (home and over- 
seas) fo r  THE CI-IEMICAL AGE will be in- 
creased to 52s 6d. T h e  price of single 
copies will be increased t o  Is  3d, by post 
Is 6d. 

Chemical Society Library 
The  Library of the Chemical Society will 

close a t  I p.m. on Friday 23 December and 
will reopen a t  10 a.m. on Thursday 29 
December, 1955. 

Hormone Drugs From Wool Wax 
Spcaking at  a Bradford Rotary Club  

luncheon. Dr. F. P. Woodford of the Inter- 
national Wool Secretariat Research Bureau 
a t  Leeds University; said there was a possi- 
bility that wool wax might be converted in 
hormone drugs, such as cortisone and pro- 
gcsterone. 

Textile Institute's Royal Charter 
Her  Majesty The  Queen has granted a 

s u p ~ l e m e n t a l  Royal Charter t o  the Textile 
Institute extending the powers granted by 
the original Charter of 1925. The  supple- 
mental char te r  authorizes Fellows and Asso- 
ciates of the Textile lnstitute to  practise and .  
t o  describe themselves as chartered textile 
technologists. 

ICI Sulphuric Acid 
T h e  output of sulphuric acid a t  ICI Bii- 

lingham Division has doublcd since 1946 
with little change in the numbcr of men 
employed. Announcing this recently Mr. 
E. A. Blench. Billingham Division produc- 
tion director, said that in 1954 the number 
of man-hours per ton of acid produced was 
4.02 and in the third quartcr of this year 
was 3.37. 

Turks & Caicos. Salt 
T h e  Sccretary of State for the Colonies, 

Mr. Lennox-Boyd, replying in the House of 
Commons on 7 December t o  Lady Tweeds- 
muir, who asked whether he  would approve 
a grant-in-aid for the restoration of the salt 
industry in the Turks and Caicos Islands, 
said that the Commissioncr of the Turks 
and Caicos Islands had just attended full 
discussions in the Colonial Office about  the 
future of this industry. and the question of 
assistance was being considered. 
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OVERSEAS 
US Concession in Yemen 

The first oil and mineral concession ever 
granted by the Kingdom of Yemen has been 
secured by a US group known as the Yemen 
Development Corp. The corporation states 
that it has signed a 30-year agreement for 
exclusive rights of exploration and exploita- 
tion in an area of 40,000 square miles form- 
ing the northern two-thirds of Yemen. 

Karachi Oil Discovery 
Petroleum deposits have been discovered 

in the residential suburbs of Karachi town. 
Pakistan Petroleum Co.. a subsidiary of the 
Burmah Oil Co., will start drilling a test 
well early next year. The Government is 
understood to have ordered the suspension 
of building operations in the area for six 
months to enable the company to carry out 
tests. 

New Guinea Project 
The Australian Government is planning 

to  develop a hydro-electric smelting plant in 
New Guinea. The Aluminium Resources 
Development Co.. formed by. Great Britain 
and Australia, is now undertaking prelimin- 
ary investigations of two river systems. It 
is planned to process bauxite from Northern 
Australia to produce raw material for the 
Australian aluminium industry. 

Exhaust Fumes Fertilize 
An amazing new farm machine is in pro- 

duction in the US. It is called the Won- 
sover, is 24 ft. long, and combines equip- 
ment to plough. harrow, seed and fertilize 
the soil in one operation. The final device 
on the back of the machine is a sprayer 
designed to kill weeds that might blow on 
to the newly planted soil. The exhaust 
fumes of the machine are fed back to the 
two bins in front where their sulphur and 
nitrogen content are mixed with the ferti- 
lizer and insecticides. 

Derelict Copper Mine to  Re-open 
Thc Kansanshi copper mine, ~ i x  miles 

south of the Northern Rhodesia-Congo 
border, is to resume production after having 
been derelict for 13 years. About £ 1,000.000 
is being spent on plant and equipment. The 
Anglo-American Corp. will be one of the 
companies participating in the operation of 
the mine which is scheduled to start pro- 
duction in 1957. 

Sulphuric Acid Bounty 
The total amount of bounty paid by the 

Australian Government during 1954-55 under 
the Sulphuric Acid Bounty Act 1954 was 
fA306.305. the rate varying between £2 7s 
and £2 12s 3d per ton of sulphuric acid. 
The bounty is payable on acid produced 
during the five years commencing 1 July 
1954 from prescribed materials of Austra- 
lian origin, and on acid sold by the producer 
for delivery in Australia or  used by the pro- 
ducer in the production in Australia of 
fertilizers. 

Colombian lmoort Duties 
Dutics on sodium hydroxide in the 

Colombian import tariff have been amended 
as follows. Sodium hydroxide (caustic soda) 
for the manufacture of rayon-viscose yarn 
is now 0.04 plus six per cent ad valorem 
compared with 0.15 plus I5 per cent ad 
~~alorrrn,  in pesos per kilo. Other sodium 
hydroxide remains at 0.15 plus 15 per cent 
ad valorem. The import into Colombia of 
unwrought silver (under tariff item 684) 
other than for working by local silversmiths 
o r  by the Rank of the Republic for minting 
coins will now come under Group 2. Imports 
of silvcr for the two specific purposes men- 
tioned will continue under Group 1. 

US Sulphur Production 
The US sulphur industry produced 498.591 

long tons of native sulphur in September 
1955 compared with 500,710 long tons in 
August 1955 and 439.244 long tons in Sep- 
tember 1954. Production of recovered sul- 
phur (of a purity of 97 per cent or greater) 
amounted to 30.800 tons in September 1955 
as aeainst 34.500 in the previous month and 
27.300 tons in September 1954. Producers' 
stocks of native sulphur increased slightly 
over the previous month. totalling 3.000.346 
at the end of September compared with 
2.943.466 at the end of August. 

Swedish Uranium Discovery 
One of the richest uranium deposits in 

the world has been found in the Billingen 
Mountain in the Vaestcrgoetland Province 
of South-West Sweden. claims Mr. Josef 
Eklund. Chief State Geologist. The find. 
estimated at 1.000.000 tons. was made by 
State geologists commissioned by the 
Swedish Atomic Energy Co. 
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PERSONAL 
At the rcccnt annual gcneral meeting of 

the Physical Methods Group of the Society 
for Analytical Chemistry in London, the 
following officcrs were electcd for the forth- 
corning year : -cliuirnian. DR. J. E. PAGE, 
F.R.I.C.: \.ice-clruirtrrc~n, MR. R. A. C. 
ISBELL. A.1nst.P.: Irorr. spcrcJtury und treo- 
.rrcrer, MR. L. RREALEY. B.Sc. 

MR. F. RICHARD KING has left ICI after 
35 years' scrvice to join the Aspro group of 
companies as purchasing mantiger. This is 
a new post created by the Aspro group. Mr. 
King was in ICI's purchasing department in 
London. 

MR. D. R. B. MYNORS has been appointed 
a director of Courtaulds. He has been a 
member of thc company's staff for some 
years. 

It is announced that MR. R. M. WYNNE- 
EDWARDS has retired from the board of 
Richard Costain and will devote the whole 
of his time to the managing directorship of 
Costain-John Brown in vicw of the com- 
pany's expansion and pending capital in- 
crease. MR. R. B. MINTO has elected to 
retire from the Costain board but will con- 
tinue in an advisory capacity. 

MR. H. E. CHARI:I.ON has resigncd from 
the board of directors of Petrocarbon 
Developments Ltd. in order to devote all 
his time and energy to his own company. 
H. E. Charlton Engineers Ltd. 

The Applcby-Frodingham Stcel Co. 
(branch of the United Steel Companies Ltd.). 
of Scunthorpe. Lincs. have announced the 
following appointments to take effect from 
1 January :-MR. W. GEARY, works manager 
(services), to take over special duties for the 
general works manager in connection with 
management studies and statistics; MR. T. P. 
LLOYD, works manager (steel), to take over 
the duties of works manager (services); and 
MR. W. JACKSON, melting shops manager, to 
be works manager (steel). 

The Distington Engineering Co. Ltd. 
(branch of The United Stcel Cos. Ltd.) an- 
nounces that MR. T. S. KILPATRICK will re- 
linquish his duties as commercial manager 
of the company on his appointment as 

deputy general manager of the Workington 
Iron and Steel Co. on 1 January 1956. He 
will remain a director of the Distington 
Company. On the same date MR. A. E. 
BELL, sales manager (engineering), is ap- 
pointed general sales manager and MR. T. 
WINTRUP, contracts manager, will become 
salcs manager (engineering). 

DR. E. J. BOURNE. Ph.D., D.Sc.. B.~c., 
reader in organic chemistry at  Birmingham 
University, has been appointed to the Lon- 
don University chair of chemistry, tenable 
at Royal Holloway College, where he will 
takc up his duties a t  the beginning of the 
summer tcrm next year. Dr. Bourne, 
who is only 33. is believed to be one of the 
youngest professors ever appointed by 
London University. 

MR. RALPH S. ROBINSON. technical direc- 
tor of the Bate Chemical Corporation Ltd., 
of Toronto. Canada, has been appointed 
vice-president of that company. Before 
lcaving Britain to join the Bate Chemical 
Corporation in 1953. Mr. Robinson was 
chief chemist and works manager of Styrene 
Copolymers Ltd.. Manchester. 

Sheepbridge Alloy Castings Ltd., a sub- 
sidiary of Sheepbridge Engineering Ltd., 
announce that MR. G. BREWER has been 
appointed cast iron and bronze foundry 
manager. Mr. Brewer has for some years 
past been employed in various technical 
capacities a t  Sintered Products Ltd., another 
member of the Sheepbridge Engineering 
Group. MR. S. MARTON, B.Met.. metal- 
lurgist of Sintered Products Ltd., has been 
appointed to a new research post at Sheep- 
bridge Alloy Castings. He will be in charge 
of the development of a process for the con- 
tinuous casting of bronze tubes. 

MR. A. G. PEACOCK. B.Sc., A.R.I.C., 
A.1nst.P.. has been elected chairman of the 
electrical and electronics section of the 
Scientific Instrument Manufacturers' Asso- 
ciation in succession to MR. P. GOUDIME, 
M.A.. managing director of Electronic 
lnstruments Ltd. Mr. Peacock. a director 
of Mervyn Instruments of Woking, Surrey, 
is the honorary exhibition secretary of the 
Physical Society. MR. R. Y. PARRY of Ekco 
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Electronics Ltd.. and MR. L. A. WOODHEAD 
of Cossor Instruments Ltd.. have bcen ap- 
pointed vice-chairmen. The  electronics 
section of  S l M A  now has over 40 members. 
nearly one-third of the total association 
membership. T h e  section is now organiz- 
ing a n  exhibition entitled Atoms. Electrons 
& Industry. to be held in Bristol from 6 to 
8 June next year. 

DR. J. T. Sroc~.  B.Sc.. M.Sc.. Ph.D.. 
F.R.I.C., vice-principal of Norwood Tech- 
nical College. Knight's Hill, West Norwood. 
London SE27. has been appointed associate 
professor of  chemistry at  the University of 
Connecticut, and will bc leaving the college 
for  the U S  on 24 January Dr. Stock was 
a student a t  Norwood Technical College 
from 1928 t o  1936. He then went to  Sir 
John Cass College. and joined Fullers Ltd. 
in early 1940. Later that year he joined 
the Chemical Defence Research Establish- 
ment at  Porton. returning t o  Fullers a s  
acting chief chemist in 1944. While a t  
Porton Dr. Stock obtained his M.Sc. by 
studying a t  Southampton University on 
Sundays. Dr. Stock joined the staff of 

Synthetic Rubber 
Use of Scrap Material 

A DURABLE, oil-resistant, low cost syn- 
thetic rubber has bcen produced by n 

chemical process starting with rubber scrap. 
the American Chemical Society's Division 
of Rubber Chemistry was told a t  the closing 
session of its autumn meeting a t  Philadelphia 
on 4 November. 

Four  classes of the useful new rubber 
tiad been produced, depending on the type 
o f  scraps used a s  raw material and the parti- 
cular chemicals mixed with them. according 
t o  Joseph Green and E. F. Sverdrup of the 
U S  Rubber Reclaiming Company Inc.. 
Buffalo, NY. 

T h e  new materials were cspccially suitable 
fo r  making such practical products a s  gask- 
ets. oil a n d  chemical resistant rubber parts. 
rubber sheeting and rubber coated fabrics. 
shoc soles and hcels. shock absorbers. mat- 
ting. sponge, wire insulation and structural 
hard rubber, it was stated. 

Scraps of v'ulcanized rubbcr products con- 
taining both natural rubber and GR-S type 
synthctic had now been modificd chemicrllly 

Norwood Technical Collegc in 1946, bcconl- 
ing vice-principal in 1951. In the last ten 
years he and Mr. M.  A. Fill. the senior 
lecturer at the college. have published 100 
notes and papers on  microchemical and 
similar topics. mainly in their own tirnc. 
Several of these have been published in THE 
CHEMICAL AGE. Although somewhat reluc- 
tant t o  leave Britain. the lack of opportuni- 
ties and research facilities for  analyticai 
chemists have compelled Dr. Stock to seek 
further advancement abroad. Dr. Stock was 
awarded the Robert Blair Fellowship in Ap- 
plied Science and Technology for  1953 by 
the London County Council and spent a 
year in the Division of Analytical Chemistr! 
a t  the Institute of Technology. University of 
Minnesota, working with Professor I. M .  
Kolthoff. He returned t o  this country 
earlier this year. At a n  informal gathering 
of colleagues and friends a t  the college on 
i'riday. 20 January, a t  5.30 p.m.. it is hoped 
t o  present Dr. Stock with a farewell gift. 
Contributions (limited to  10s) should be for- 
warded t o  the college secretary (cheques and 
postal orders payable to  LCC Norwood 
Technical College). 

to  produce a different rubber, with proper- 
ties not normally associated with the initial 
materials. 

It was found that when vulcanized mater- 
ial and GR-S type synthctic rubber scraps 
were reclaimed in a reclaimator (a specially 
designed extruder similar to  an over sized 
meat grinder) in the presence of a certain 
concentration of activated chemical com- 
pounds. a definite reaction occurred between 
the compounds and the rubber. 

T h e  process entailed mixing the ground 
scrap rubbcr. reclaiming ingrcdicnts and a 
solid acid. such a s  citric acid, in the reclaim- 
ator a t  about 400°F. Thc  time required 
was the same a5 that used for the reclama- 
tion of rubber-about thrce minutes. The 
product was cooled immediately to prevent 
excessive attack by thc air. rolled into sheets 
on mechanical rolls. and allowed to set at 
least 1 4  hours before use. 

In thc laboratory cxpcriments. as the 
concentration of the nctivc chemicals was 
increased morc and morc. the rubbery pro- 
duct becrimc toughcr and tougher, and finall!. 
a point was reached where the product be- 
came hard, brittle resin. 
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Publications & 
BRITISH Drug Houses Ltd.. Poole, Dorset, 
have published a booklet by A. H. Beckett 
and E. H. T'inley cntitled ' Titration in Non- 
Aqueous Solvents '. The first few pages are 
devoted to basic theories and to the defini- 
tion of terms and a short discussion is in- 
cluded on the scope and limitations of these 
methods. The booklet continues with an 
account of some of the practical methods 
used. describing apparatus. indicators and 
solvents. A wide variety of applications arc 
suggested and brief but comprehensive ex- 
perimental details are given. Acetous per- 
chloric acid and perchloric acid in dioxan 
are recommended as titrants for a wide range 
of basic substances. For acid materials 
potassium methoxide in benzene/methanol. 
sodium triphenylmcthanc and lithium 
aluminium amides are suggested as possible 
titrants. There are 35 pages in this booklet 
which contains 62 references in thc text to- 
gether with a further 12 general references. 
It is published without charge and BDH say 
that they will welcomc requests for it. * * *  
TIN alloy coatings as alternatives to nickel- 
chromium are discussed in the latest issue of 
' Tin and its Uses '. the quarterly journal of 
the Tin Research Institute, Fraser Road, 
Greenford. Middlesex. In this article Mr. 
S. C. Britton. M.A., reviews some compara- 
tive tests that have been carried out with 
steel which has had a final coating of either 
tin-nickel or  chromium. Conclusions which 
were drawn from this work were that the 
substitution of part of the nickel layer in 
nickel-chromium coatings by a layer of tin- 
bronze holds promise of reducing pore cor- 
rosion. but it appears that substitution must 
stay short of 100 per cent. Tin-nickel is 
fully as resistant to tarnish and corrosion in 
the atmosphere as chromium. In positions 
sheltered from rain. tin-nickel coat in;:^ rc- 
tain brilliance better than nickel-chromium. 
Other articles include ' A Simple Coulo- 
meter Method for Tin Coating Determina- 
tion ' and ' Purity of Tin for Coatings '. 

* * *  
THE new Scgas plant which is to be built 
at Ponders End in Middlesex was dcscribcd 
by Mr. E. 0. Rose. B.Sc.. M.I.C.E., to the 
London and southern section of the Insti- 
tution of Gas  Engineers at its spring meet- 
ing 1955. The portions of Mr. Rosc's 

address referring to the Segas catalytic oil- 
gas process have been published by the 
Power-Gas Corp. Ltd. of Stockton-on-Tees. 
It was aimed at  Ponders End to develop a 
complete gas manufacturing plant of the 
oil-gas type which would be entirely inde- 
pendent of any other plant in the works. 
A plant was envisaged which was to be sup- 
plied only with oil. fresh water and electric 
power and was to produce only gas, efflu- 
ent and sulphur from the purifiers. The 
plant should be in operation in about a 
year's time and it is hoped that it will give 
a clear indication of the cost of operating 
the process on a fully commercial basis. 

* * * 
TENTH in the ' Vacuum Technical Series ' 
has now been published by the Mobil Oil 
Co. Ltd.. formerly the Vacuum Oil Co. Ltd., 
Caxton House, Westminster, London SW 1. 
This latest publication, ' Refrigerator Lubri- 
cation', opens with a discussion about 
general principles of refrigeration, the 
means adopted to achieve it and the fluids 
which are used as refrigerants. The book- 
let then goes on to deal with general aspects 
of the construction and operation of refri- 
gerating circuits, the lubrication of compres- 
sors in refrigerating systems and the com- 
patibility of various refrigerants with lubri- 
cating oils. The final chapter sums up  all 
lubrication requirements and makes recom- 
mendations covering most of the different 
systems in use. There are 72 pages of text 
and 54 illustrations, many of which are in 
three colours, red for oil, green for water 
and blue for refrigerant. 

* * t  

DIFFICULTIES arise in chromium plating 
bccause of the large volume of gases 
evolved at  the anode and cathode. These 
gases form a multitude of small bubbles 
which produce a fine spray of acid particles 
which may be carried a considerable distance 
to ncighbouring buildings and their contents. 
An adequate exhaust ventilation system 
would require the use of a large quantity of 
air, ncccssitating expensive pumping equip- 
mcnt. A new surface active fluorinated 
hydrocarbon called Zeromist has been pro- 
duced by the Electro-Chemical Engineering 
Co. Ltd. of Weybridge, Surrey. This mater- 
ial crcatcs a thin safe foam blanket during 
operation which it is claimed completely 
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cents a share on  the common stock, payable 
'22 December 1955, to  holders of record 2 
December 1955. The  board also voted 
regular quarterly dividends of $1.12+ on 
the preferred stock, series A,  and $1.75 on 
the seven per cent second preferred stock. 
Both preferred stock dividends a re  payable 
1 January 1956 to holders of record 2 
Dccember 1955. 

Doulton & Co. Ltd. 
From 1 January four main production 

branches of Doulton & Co. Ltd. will be 
given separate identities and will operate as  
wholly-owned subsidiaries. Overall con- 
trol of the business, however, will continue 
to be exercised by the parent company from 
Doulton House, London. T w o  of the three 
new subsidiary companies will be : Doulton 
Industrial Porcelains Ltd., managing direc- 
tor Mr. R. F. Lindop, t o  operate from Tam- 
worth, and Doulton Vitrified Pipes Ltd.. 
managing director Mr. J. P. Medd. t o  operate 
from Erith. 

Distillers Co. Ltd. 
O n  8 December the board of the  Distil- 

lers Co. Ltd. declared a n  interim dividend 
o n  the ordinary capital fo r  the year ending 
31 March 1956, of 4.4/5d per share of 6s  8d 
(equivalent t o  six per cent). less tax, a t  the  
rate of  8s  6d in the f, payable on  28 Febru- 
ary 1956 t o  shareholders on the register a t  
8 December 1955. T h e  board reported that  
during the current financial year the volume 
of business was expanding despite rising costs 
and increasing competition. 

business has bcen reported for the fertilizer 
materials. Activity in the coal tar  products' 
market is mainly concerned with forward 
bookings, and for most items there is a 
ready outlct. It has  already been reported 
that higher prices for  the tar  acids arc to 
come into operation at  the end of the year. 

MANCHESTER.-Fresh bookings on the 
Manchester chemical market during the pa5t 
week have tapered off in some instances. but 
this is in accordance with the usual year- 
end experiencc. T h e  call for  contract 
deliveries. howevcr. has been fairly well 
maintained, though the5e. too. may be ex- 
pected to  slacken off temporarily during the 
next few days. T h e  general trend of prices 
remains firm. There is a steady call for 
most of the light and heavy tar products. 
with a moderate trade reported in the ferti- 
lizer market, basic slag still being the most 
active section. 

( i ~ ~ s o o w . - T h e  past week has shown an 
improvement in the Scottish heavy chemi- 
cal market, with business very brisk and 
covering quite a varied range of chemicals. 
T h e  bulk of orders received are  again per- 
taining t o  current requirements although 
with the  year coming t o  a close enquiries for 
next year's contracts are  now being re- 
ceived. Continued activity is still being 
shown on the agricultural side. With a few 
exceptions. prices on the whole have been 
steady. Export still continues satisfactory 
with a good volume of inquiries being re- 
ceived. 

Market Reports 
LONDON.-Buying interest in industrial 

chemicals has  been well maintained during 
the past week with more emphasis on 
contract renewal business. Export trade 
continues a t  a good level with a steady 
flow of new enquiry from Commonwealth 
markets. T h e  potash and soda products a re  
being taken u p  in good quantities whilst 
acetone, formaldehyde. borax and the 
barium compounds a re  all reported to  be in 

Next Week's Events 
M O N D A Y  19 DECEMBER 

SCI (Yorkshire Section) 
Huddersfield : T h e  Technical College, 6.30 

p.m. 'Organic Chelating Agents as Aids 
t o  Industry'  by A. Taylor. B.Sc.. A.R.I.C. 

Institute of Metal Finishin% 
London : Northampton Polytechnic. St. 

John Street ECI,  6.1 5 p.m. ' Tin-Cadmium 
Alloy Plating' by A. E. Davics. B.Sc.. Ph.D.. 
A.R.C.S.. D.I.C. 

steady request. Prices for  the most part a rc  
unchanged but the non-ferrous metal com- T U E S D A Y  30 DECEMBER 

pounds a re  firmer. Quotations for zinc Incomorated Plant Engineers 
oxide a re  f6 per ton dearer and white lead CardifT: South Wales Engineers' Institute. 
a t  f 145 15s per ton. and red lead at  f 140 Park Place. 7.15 p.m. 'Steam & Utiliza- 
10s per ton both show a n  advance a s  froni tion '. Film show prcsentcd by Babcock Rc 
9 December. A moderate flow o f  new Wilcox Ltd. 
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A high-quality synthetic 
product meeting the most stringent 
industrial requirements. 

A grade of refined cresylic acid 
of distillation range 
approximately 215-230°C. 
Total tar acid content 
99.5 to 100%. . 

Ample supplies for prompt 
delivery in road tank-wagons 
and in 40145 gallon drums. 

Fm further information, consult: 

l n C m n l A L  C n m n l c I L  INDUSTRIES LTD., LONDON, S.W.I 



THE CHEMICAL AGE 17 December 1955 

C L A S S I F I E D  

SITUATIONS VACANT 

The engagement of persons unswering these ndvrrtinemenls 
must be mude through tc L m l  Offcce of tht Jlinixlry of 
I ~ ~ b o u r  or n Srhedded h'mplovwwnl Agenry if the appltrartt 
rs a man uyed 18-04 tnrltc~rtu, or (I rrmcrn ctqed l8-5!) 
melasive, unless he or she, or the rmploymcnt. 7~ ezreptrcl 
from the provi.sions of the Soltfications r$ C'acc~ncies 
Order, 1052. 

GRADUATES in MECHANICAL il11d CHEMICAL 
ENGINEERING reclllin.tl for ~~rogr(assivc- ~~crs i t io~ts  in t l ~ v  
I{(?s11;1rct1. I )vsign and l 'ro~In(~t ~ C J J I  1)ivisions of 'I'll 1,; 
l'O\VlClt-GAS COIt l'Olt.4'I'lON l.IMlTl~;l). ' I ' r~ti~~ittg 
~ I V I ~ I I  t o  I I I V I I  w i t l~o~ t t  ttrt.vio~ts i~~d~ t* t r i ; t l  ~ - X ] I ~ ~ ~ ~ I ~ I I I ~ I * .  
-\l , l~ly t o :  - STAFF PERSONNEL MANAGER, PARK- 
FIELD WORKS, STOCKTON-ON-TEES. 

CHEMIST 
(31i1i11 (ir:~tlc!) 

rt.t(llirc.(l I I ~  t l~ t ,  
ATOMIC WEAPONS RESEARCH ESTABLISHMENT. 

ALDERMASTON, BERKS 
t o  take ~~11arge of ;I (;roll11 11rovi(Ii11g (+cnc!ral ~ ' ~ I ~ ~ I I I ~ ~ ~ ~ I I  

Servicvs to t l ~ v  l . ; s t : ~ t ~ l i x l ~ ~ ~ ~ ~ ~ n t .  
1)uties will inol~tde the rc.sl~onsil)ility for t111. sitfc? ~nove-  
ment,  storage, treatrr~ent iln(l clixl~os;\l of:~ll r;tdio-:~vtive 
liquid and solid wastc.s : I I I ~  otttcar t r i~dc  wastes of ;t toxic 
~ ~ a t u r e  ; the dec-ont;t~t~i~~;ttio~r of radio-;tctivcr t~uiltlingb, 
11lant and e((nil)lnent : the ol~er:htion of c.ht:~~tic'itl I I~ : I I I~ .S  
for t l ~ e  treatnlent of radio-ktc:tive ilnd tr;l(lc: efll~~c:f~ts ; 
and  the rol~trol  of I:~l~or;rtoric~s c.ng:tge(l in gc>l~er;tl 
( . l~en~icnl analysis. Al)lllicaar~t.s s l ~ o ~ ~ l r l  Ix)sscas thc: 
A.R.I.C., A.M.I.('.R. o r  rcl~liv~tlt~nt ~~~~:rlil i t*:tt iot~s. 'fI~(.y 
should have wict(: ex]reric.~~cc ill t l ~ e  Inclr~striirl ( ' l~cn~is t ry  
field and in thc? hiu~dlinu. t r e ; ~ t l ~ ~ r n t  :rntl disl~os;rl c~ f  
r:ldio-active w:tstes. E X ~ I ( ~ ~ ~ ( ' I I ( . P  in the (.o;itrol oI. 
analytical labor;ttories i ~ n d  Ilrocess 1)la11t ol~(.ration is 
c1esi~;rble. 

Salary:  E1,140-Ll.4:~6 per :IIII~IIIII. ( 'ont r i l~~l tory  
Superannuation Schcn~c*. M:trrircl ~ ~ l l i t ~ e r s  now living 
outsitlo the E s t : ~ b l i ~ l ~ n ~ e n t ' s  transport areit will II(. 
t:ligit)le for housing on one of tl~c! Authorit,y's est;~trn or 
~ ~ ~ . - ~ ~  - . . .  . 

in house purrtinso will be ]);cy;lt~le. 
Kecluests for a p l ~ l i c a t i o ~ ~  forms by POSTCARD to 

'I'HE SKNIOIL ItlC('lll'l'l'Ml3NT Oh'I~I( 'E1~. 
a t  the at)ove address. Qtlote Krfi:rt.nce 841 /:1U. 

CHEMIST 
required for Analytical :rnd l'rcpnrative Ilesc.:~rcl~ ~ I I  

111oraanic ('he~nic.als :tnd Mnynesi~lnr Allovs. 
~ ~ p l i m ~ ; t n  should 11a\~r I1.Sr. or A.It.L.('. with nolnc: 

practical exl)erienee and woultl Ire exllectcrd 1.0 work 
under the  Chief Analyst in ;L   nod ern and well-cquipped 

Lal~orzttory. 
Salary depending on t[u:tliHrntion and experience. 

P e n s i o ~ ~  and Life Ansuranc:~. 
]'lease apply, stating Ilef(*renre CA. I)?. age, d(,t;~ils of . . 

t lual i l i~~i~t ior~s  iultl c-x]~erirl~c.c, t o  : 
PERSONNEL OFFICER (STAFF), 

MAGNESIUM ELEKTRON. LIMITED. 
P.O. BOX No. 6, 

LUMM'S LANE, CLIFTON JUNCTION, 
SWINTON, NR. MANCHESTER. 

HYSICAL CHEMIST (or I'l~ysi(.ist, with knowledge of 
PAnalytical metl~ocls) t o  take c-Ilarge of Works Control 
T.ahnratorv in Hc.rtfords11irr. (:meluate nrefrrred. Initial -~ -.- 
salary a~~i,roxim:rtely ~ 1 . 0 0 b  per anntinl (according to  
qualificatio~is for ])oxt,). JCxcsllent 11ron1)ects. I'ension 
a n d  I'rofits 1';rrticil)ation S(-het~~es. Write full details, 
age qualifications, c~xr~erience to  date,  to Rrf. I'.('. 
Bo; No. 9427. c/o ('tlarlrs llarker & Sons. I.ttl., 31, 
Budge How, ],ondon, 1.;.('.4. 

D V E R T I S E M E N T S  

HUNTINGT0.N. HEBERLElN & CO., LTD., 
a s u t ) s ~ d ~ ; ~ r y  of Sin~on-('itrvt.8, I.td., 

l~itve v;t(.:tnc.ics for : 
( I )  SICNIOIL IJICSl(iN S?'IlI'(:1'1:I{.AL I)It.%l-'(I;BTS- 

MEN -t-xy~c*ric.~~vc. ill t l ~ ~  dtwian of I~ur~kerx. ~ t ~ l  
fritn~c! I)rtilclil~gs, l ig l~t  strlrct~lrrs, etc. 

(2) SICNIOIt JlF('HANI(:AI, I)Ia;Sl(:S I)1<Alv(;Hl'5- 
MlSN rxl~c~r~c!~tcr: in dcsign of rru:rha~~ical h i r r~d l i~~g  
c.aluil~~~tc.~tt ;ut ;i~lviunt;ryt.. 

(ioocl workiltg c o ~ t ~ l i t i o ~ ~ s  ; 5-clity wcbt.k : :i weeks' 
I~oli(l;~y : I'el~sio~t scl1e1116. itlid ~ I I I I ( . I I ~ . ~ I I  vonrh~rq. 
( ' O I I ~ I I I ~ ~ I I ( ' ~ I I ~  s:rl:try dcl~elt(ling 011 c:xl~~~ri~~ncv., sgc.. ~ t r .  

\Vrit.c- full 11c.rsoni11 clvt;~ils : 
STAFF DEPARTMENT, 

114, CROMWELL ROAD, S.W.7. 

MECHANICAL AND CHEMICAL ENGINEERS 
COURTAULDS, LIMITED, 

Chemicals Division, 
rt.1111irc.s ;L (:r:r(lll:tt~. Jlt .c.l~;~~~it. ;~l Eng111a1t.r : I I I ~  a Chenlical 
K~~yi~u!t:r f i ~ r  i~~vc - s l iy i~ t io~~a l  ;tr~cl clevc.l~~]~n~ent uork 

rlctlr .\1:~11eI1est(.r. 
Tlte work is o r  :ut clrigi~t:~l 1t:tture in cor~nrctio~t with 

t l ~ e  tlevc:lol~n~eltt of (.11(!111icnl ]~l;t!ttn irncl ~~rot.csses for 
wl1ic.11 IL real intrresL in, :~ncl 11otc.nt i;tl talc.~~t for. c.nrinecr- 
ing clc~vc~lol~lnent. work ns al;l~lietl t o  large-sralt. ctrr.r~~ical 
11lir11t is of ])ara~nount importance. Tile .\lect~aniral 
I~:nyinet.r nlunt I I I IVI~  scrvt.(I ;&;I nl)l~rcnticrst~ip for a t  lrast 
two yearn irnd 1111 ~~:ut(liclntc.s rnllnt hitw hat1 I~rartival 
work# <.xl~~~ri i?~~c.e .  Florto~~rs I)c.gree I ~ P I I  11rc.fc.rred. 
.\ge 25 t o  35. 

(:andidntt~s s l ~ o ~ ~ l ( l  writ(: for rr cletailrd for111 I I ~  

n[111licatio11 to  : 
T H E  DIRECTOR OF PERSONNEL. 

COURTAULDS, LIMITED, 
16, ST. MARTINS-LE-GRAND, LONDON. E.C.1, 

t l~~o t ing  tile Ii~~f6-rer1~~c 11.10 for  tile J l c~ r l~an~ca l  Engineer 
a11d tI.1 1 for t111, ( ' t ~ e ~ ~ ~ i c t r l  k;ngir~eer. 

UNIVERSITY OF DURHAM 
KING'S COLLEGE. NEWCASTLE UPON TYNE 

LECTURER. IN CHEMICAL ENGINEERING 
HE ('o11nc-11 111 h~nw's ('ollrgt. inv~tt.  ;tl,l,liri~tions for 

Ti, 14r~: t t l r~~st~i l )  ill ('h!.nri(.:rl lGnginec.ril~g. Al~ylicants 
s l~o~l l t l  ~~reft.ritl~lv 11old ir l'11ivrrsitv Deurc.t. in Eneinrrr- . ~ . . ~  7 - -  
ing or iil :I 1~11y~i~:r l  St-ion(.c.. 

The initial s:rlirry will 11e flxrtl a t  n snitat)le point on 
the nc-alc. SOB0 Ily P60 to  E1.:150 in nec~ort ia~~re  wittt ttle 
c1ualiflc;rtionn and exl~erier~ce of the  successf~~l  applicant. 
Y~tmily allowar~cc! anel Ig.S.S.lJ. 1)uties t o  comrnenre in 
Octol~rr,  1950. 

Twelve copies of application, together with the  names 
of three persons to whom reference may  be made 
should be sa l~mit ted not later than January 31st, 1956: 
t,o the  undersigned from whom further particulars m a y  
be ol~tairied. 

G. R. HANSON. 
lkgistrar of King's College. 

UNIVERSITY OF DURHAM 
KING'S COLLEGE, NEWCASTLE UPON TYNE 

RESEARCH ASSISTANT IN CHEMICAL 
ENGINEERING 

HI< C'o~tncil of King's Coll~gc invite apl~lications for 
Tthe post of ILesearch Assistant in ('hernical Rngineer- 
ina. Avalicants s l~o~t l t l  11oItl n 1:niveraitv 1)eerre in an  
~ ; n ~ i n c > ~ i r ~ ~  or lB1~y~ical  hvient.o. 

'fhe initial salrtry will bc. fixed a t  a snital~le point on 
the sc.ale E550-£050. 1)uties t o  commence in Oc-tober, 1950. 

Al~~~l icat ions ,  togetl~er wit11 thr  I;nnes of three prrqons 
to  wlton~ refcrel~cr Innv IIC ~nat l r .  rhould 11e sol~niittetl 
not later t.h:rn .litnnsry 91st. 1056, to the undersipned 
fronl who111 fu r t l~e r  ] ) ~ ~ r t i ~ ~ ~ l ~ r r s  I I I : ~ ~  he obtained. 

G. R. HANSON, 
Itegirtrar of King's Colleye. 
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YOUNG CHEMICAL ENGINEER 
for Technical Sales De~artment. 

IJllties include ~)ropo?lal xintl (Icsign of I I I I IH.~V~O~IX 
I;r:~pl~itr- ('hetnitnl I'lur~t ,l<qttil~n~etrt for cunto~nerx' 

I'r0Jcc.t. 
l i t i o n  will1 ~s~rtic!ulnr?i of ~~t~xr l i t l e~~t io~~s ,  

rspc-risnce and salxiry csl~*ctt.tl. 1.0 
THE PERSONNEL MANAGER, 

BRITISH ACHESON ELECTRODES. LIMITED. 
GRANGE MILL LANE, 

WINCOBANK, SHEFFIELD, 9. 

DRYING PLANT, FURNACES & OVENS 
ROTARY Kiln 1)y Krupl~, 197 ft. 11y 9 ft. 10 in. i.d., 

construction ill. ~~liltc., lined 9 in. thick alum.ina 
Itrink, 4 roller 11at11x. Ibrive 11y 120 h.p. Brook 
slipring MOTOR 400!:1/50, throngh reduction 
grb;rr iind 3 sets ol~en ~ C I I I S  to girth geikr. 

ROTARY OIL-FIRED KILN I J ~  Pdgar Allen-83 ft. 
11y t i  ft. 7 ill. ~ ~ ~ I I I I . .  rivc.tt.(i steel construction. 
I)rivc: thro~lgh eirt.11 gear fro111 24 11.1). slipring 
i~~dt~c t ion  MOTOR 4O(!':I!T,U, through Hndicon 
rt.duction gmr. Accc!saories it~cludc: kiln wit11 
feed i111d r ~ t r i ~ ~ t x ~ I ) l e  Hrit~g hoods mounted on 
four Ijogirs kind track, cy(.lone 12 ft. on straight 
11y X ft. dii~111. 

FOR SALE CALCINING KILN by 1C. Newell--25 ft. by 39 in. diam., 
- rivebcl stc.el r:onstrltctiolt, diesel oil Rred. Ilriven 

I)y t.ot;~IIy c?~~nlosc-ci Unjok slipring motor 400/8/50, 
tl~rouyl~ Croft retlt~ction gear. JLetractable 5ring 

MORTON, SON AND WARD, LIMITED, i~nd  f(~1.d hoods. 
ROTARY COOLER-22 ft. U.$ in. I J ~  4 ft. 81 in. diam., 

o f f e r  cr)~lstr~tctiort 3 in. plntc.. (:h:tin driven by 20 h.1). 
BROADBENT HYDRO EXTRACTORS Ilrook sl i~~rian n~otor 400/:1/50. throttgh Hsdicon 

8 Sew 36 in. dian~. galvnnised bxrakets. electrically 
driven thronglt ccntrif~rgnl clntclt. Safety inter- 
locks. 

6 Sew 3ti in. diam., same as above but belt driven. 
10 New 21 in. dian~. galvanised baskets, electrically 

driven through ceatriftrgal clntch. Safety inter- 
Inrk  - - -. . .. . 

6 Sew 21 in. dian~.. same as above but belt driven. 
ALL THE ABOVE ARE STILL PACKED 
IN MAKER'S ORIGINAL CASES AND 
ARE ON OFFER AT UNREPEATABLE 

PRICES. 

MIXERS 
Sew " MORWARD " U "-shaped Vessels made to 

renuireme~lts in stxiinless steel or rr~lld steel. 
Jacketed or uujacketecl, with .or without mixing 
gear. 

50 100~. Heavy Duty MIXERS by FALLOWS and 
BATES, agitators drlven through bevel gcars 
from fast & loose ~111lt.v. . " 

JACKETED P ~ N S  
NEW l w . ,  l5Og. and 200g. in mild steel for 100 Ib. w.p., 

with or without mixing gear. 

SECOND-HAND PANS. MIXERS, etc., available from 
stock-all ilr good condition. 

PUMPS 
A selection of new MONO ancl ut1lc.r scc:ond-hand PUMPS 

ill stock, 2 in. to 5 in. 
MORTON. SON AND WARD, LIMITED. 

WALK MILL. 
DOBCROSS, NEAR OLDHAM. 

LANCS. 

PHONE 98 STAINES 
I S  1.' WELDED PRESSURE TANKS ft. dil1111. 11y N r. I ft. t i  in. cic.t.11. 

>titinlrs:. .Stcat4 ('IXlIl~ing) JACKETED MIXER :I!) in. 
(Ii;tn~. l)y :VL in. 4lt.c-11. 

lbitto - 40 in. t ~ y  24 in, ( I ( v ~ I .  2;) 111. w.11. 
"l'anrton" JACKETED ENAMELLED ENCLOSED 

CYLINDRICAL MIXER :Ill in. hy :If% in. 
Uttused ELECTRIC STIRRERS - g 11.11.. 440/:1/61). 
>rilinlc.s* Stt.t.l I1vIt ELEVATOH/CONVEYOR 40 ft. 

('Pntr(bs. 
" Z " i~nd  FIN BLADE MIXERS. " I' "-trollgI~ and 

('ylindricnl Jlixc.rr. 
PUMPS, CONDENSERS, AUTOCLAVES. OVENS, 

HYDROS. STEAM & DIESEL PLANT. etc. 
H A R R Y  H. GARDAM & CO., LTD., 

STAINES. 

. .  . 
n:duct ion'gt.u'r. 

Itotary Oil-llrc.cl FURNACE I)y Stein R: Atkinson-mild 
8tc.cl conutr~~c:tion, S ft. 011 straight, 50 in. outside 
cliitni~~t.c-r, c-onicxil ends 20 in. and 14 in. long. 
Irt~rnx~ce lined tnnneatiesc Ijricks fitted retractable 
cloorn. J lo~~ntc~tl  on roller paths and ~notoriced 
400/:1/50. \V;l1I~elld slipway l)urner, working 
tc~mpcri~tnrr 210 deg. 1". With Alcow fan, 
cyclone, dtwting iind two exist-iron slag pots. 

Two Gas-fired DRYING OVENS-+ach 44 in. by 34 in. 
I)y 64 in.. with two hinged doors. Fitted 7 racks 
of t111)11lar constr~lrtiot~. 

OVEN I I ~  Lal)on~torv Tllerrnitl ICquipnient. Thermostatic 
c-ontrol a t  105 t1c.g. C. with ~lraxin~um 250 deg. C. 
Fittrod two shelves 18 in. by 19& in. with racks 
:~vail;~l)Le for 5 nhelvt*s. Loading 2,2M watts for 
olrenition on 100/ 110/ 1/50. With transformer. 

GEORGE COHEN, SONS & CO., LTD.. 
WOOD LANE. LONDON, W.12. 
Tel.: Shepllf.rds J~rcuh 2070. ant1 

STANNINGLEY, NR. LEEDS. 
'I'el.: 1'11cIqey Z41. 

O N E  S. J. WERNER MIXER with pan approx. 2 ft. by 
2 ft. of the tilting type. 

Two steam jacketed CAST-IRON FILTER PRESSES, 
each with 38 s.j. r)lates and 39 frames. cake size 2 ft. 4 in. - - 
square. 
Several Johnson CAST IRON FILTER PRESSES-various 
sizes ant 
GARDN 
sixes "b, --b, --n - ana --L. 
HYDRO EXTRACTORS, 24 in. 30in. and 36 in. 
Two 13 in. KEK PLATE MILLS, with feeders, delivery 
bins, motors arid entablature. 
Two h'o. 4 SUPER MIRACLE MILLS with nlotors and 
atitrters. 
Two Single effect EVAPORATORS by Scott with pump. 
and motors. 
1 Oardrler s.j. MIXER, trotlgh 6 ft. by 3ft. by 3ft., com- 
plete with motor and reduction gear. 
3 Copper Lined s.j. Pans, ti0 Ibs., pressure. 

RICHARD SIZER, LTD.. ENGINEERS, HULL. 
Tele : 31743 

O N E  OVAL-SHAPED DISINFECTOR by Manlove & 
Alliott. Inside measurements. 30 in. by 50 in. high 

by 7 ft. long, steam jacketed, wit11 hinged each end. 
30 Ib. p.s.i. pressure. f8O. THOMPSON 6. SON (MILL- 
WALL) LTD., LONDON. E.14 (TEL. EAST 1844). 

1 K SULPHURIC Acid Tanks for sale, as  removed from 
Airrail wagons. f in.  late, welded constructiou. 
15 ft. ti in. long by 5 ft. diarn. Manhole, etc. Excellent 
condition. BOX No. C.A. 8441, THE CHEMICAL AGE, 
164. FLEET STREET, LONDON, E.C.4. 
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[ fir WATER PURIFICATION '3? 2, 
f ~ r  COlUUR MAKING ] 

, ,(! 4-bn ( EFFLUENT TREATMENT -' --*d (AY 

fir PHARMACEUTICALS (. )y& ,, ] 
[ fOr HORTICULTURE 

The above are but  a few of the main uses of 
ALUMINIUM SULPHATE. W e  should be pleased t o  
supply fcrcher details on request. Ttl: Widne. 1275 1 

Sensitivity 
2 x 1 0 - ' ~  

SQUARE WAVE 

POLAROGRAPH 
Has all the facilities lacking in conventional 

equipment. 
~ l iminates  the errors and undesirable effects 

arising from the electrolytic cell. 
Has a sensitivity 100 times that of  other 

contemporary equipment. 
Drastically rednces the times of  sample 

pre-trcrtment. 
Analyses mixtures of ions whose half-wave 

potentials cannot he resolved Iny arty other 
c.nrntrtsrcinl inx1,rurr~ent. 

Now released for general industrial use, the SOUARE 

WAVE I*OLAHOC~RAPI~ combines the brilliant design 
work o f  the U.K. Atomlc Energy Authority with the 
wide experience o f  Mervyn Instruments in the pro- 
duction o f  industrial electronic apparatus. 

For automatic chemic;ll an:~lysis. the h ~ g h  standar.1 
set will not easily be matched by any other method. 

Further i n l o r ~ t m r i ~ ~ ~ r  lion1 Drpr. SP12 

ST. JOHN'S. WOKING, SURREY 
Telephone: Woking 2091 

e e e e e e e e e e e e e e  
PB4a 
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Filter 
Crucibles 

of 
Porous P o r c e l a i n  

retain the finest precipitates and 

filter rapidly. They are not 

affected by acids, remain con- 

stant in weight within very 

fine limits and can be heated 

to high temperatures. 

Made by 

The WORCESTER 
ROYAL PORCELAIN CO. LTD. 

and 
Supplied by all  recognised Laboratory 

Furnishers 

Gas-Burnt 

L I M E  
for 2111 ptlrposes 

Q U I C K L I M E  
(Calcium Oxide) 

of the highest commercial quality, 
in lumps or  in coarse powder form 

H Y D R A T E D  L I M E  
(Calcium Hydroxide) 

in Standard and Superfine grades to 
meet most industrial requirements 

..a 
T i l e  Cal lobl :  i ?ock  L i l i l e  Go.  Ltd,  

C H E D D A R .  Sor l i c  rcet 

Agents. D U R H A M  R A W  MATERIALS. LTD.. 
1-4 Great Tower Street. L O N D O N .  E.C.3. 

k e t e d  

A V E S  
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