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A standard range of stainless' i eel 
reaction vessels A 

The range of standard steam-jacketed reaction 
vessels in stainless steel manufactured by APV 
is in wide use in the organic chemical and 
pharmaceutical industries. These vessels are 

I 
made in 10, 40, 100 and 1 50 gallon sizes, con- 
structed of molybdenum-bearing stainless steel 
and designed for full vacuum or 30 Ib. per 
square inch pressure. They are supplied with 
or without agitators. 

APV T H E  A . P . V .  C O L M P A N Y  L I A I I T E D ,  h l A N O R  R O Y A L  C R A W L E Y  S U S S E X  
Telephone: Crawley 1360 Telu,~ro?,,. .r Cahl<,.v. Anaclasl~c. Crawley 
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VENTILATION AND FIRE PROTECTION! 

with the COLT DUAL PURPOSE FIRE VENTILATOR 
a t  AC-Delco, Division of General Motors Ltd., Southampton. 

A study of industrial fires in Great Britain and in America has shown that the 
primary cause for the spread of fire is the super-heated air, smoke and explosive 
gases trapped under the roof. They build up in heat and intensity from the fire 
below and cause flash fires. Furthermore, the smoke rapidly extends downwards, 
entirely filling the premises and preventing the work of the fire fighters. 

Colt have successfully solved this problem with the design of the Dual Purpose 
Fire Ventilator which provides ventilation during normal conditions and-in the 
event of fire--functions a s  a heat and smoke exhaust. 

The ~nstallat~on ot heat and smoke exhausts is standard practice in America 
and is rapidly being adopted by leading industrialists in the United Kingdom. 
Already, 1,290 Colt Dual Purpose Fire Ventilators have been installed in General 
Motors buildings in this country. 

tilator as a Heat and Smoke Exhaust. I n  

Write to Dept.AZ916 for paper " Some Aspecfs of Fire Prevention in Zndustrial gv2;' $~&t~!~~'-~~ 
Buildings " by M. J. Reaney, which deals fully with this matter. Heated Air and Smoke. 

VENTILATION@ 
C O L T  V E N T I L A T I O N  L T D  . S U R B I T O N  . S U R R E Y  

T E L E P H O N E :  E L M B R I D G E  6 5 1 f  ( 1 0  l i n e s )  

U.S.A. Sr~hsiiliary: Colt Verrlilation of Arnerira Inc., Los Angeles. 
Branclaes at: Birrninglrom, Brorl/ord. Bridgetrd(G1om.). Bristol, Coventry, Agents in: A~rstralia, Belgian Congo, Canada, Cyprus, Indio, Indonesia. 

Dublin, Edi~rhargh, Glasgow., Livrrpool, London, Manche,~ter, Mrrdngosrar, Malaya, Mauritius, New Zealand, Pakistan, Portrtgal, 
Nearaslle-uporr-T),tre, SIre/fielrl, and Warwirk. North and South Rlrodesia, and South Africa. 
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The first figures refer to adb~rrfisenrmrr I N  Chemical Age Year Book, rhr, s[,cond ro rht. mrrenr issue 
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continued on page 952 

C A R B O Y S  - P A C K E D  C A R B O Y S  
CARBOY TILTERS AND BARROWS 
SAFETY CRATES T O P  PROTECTORS 

The Classification of 
Fire Hazards and 
Extinction Methods 
Second printing 8s. (post paid) 

Ernest Benn Fleet Street . London 
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1 The NEW Holger Nielsen Shock Card I 
for ~ i t i f ic ia l  Respiration 

secor~d to the current issue 
- - -~ - 
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The Law says you must have an electric shock card where electrical energy is generated, 
transformed or used at a pressure normally exceeding 125 volts alternating or 250 volts direct. 
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Be prepared for an Emergency 
Size 22" x 134'' Printed on card : 4s. post paid. Printed on metal : 9s. post paid. 

All orrlers and enyuirie.~ to the puhlisl~rrs : E R N E S T B E N N L I M I T E D 
B O U V E R I E  H O U S E  F L E E T  S T R E E T  L O N D O N  . EC4  
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INTRODUCING 

VITREOUS ENAMELLED TRAYS 
M O R E  D U R A B L E  L E  S  S  C O S T L Y  

W e  are now pleased t o  offer Drying Trays, finished in Best Quality Acid Resisting 
Vitreous Enamel, in sizes 3 2  x 16" x 12" deep, o r  3 2  x 32" x I i" deep, with rounded 
corners and sides, t o  facilitate emptying and cleaning, and we are confident that 
these Trays represent outstanding value. N o t  only are they more durable and 
more robust, but their cost offers considerable economy. 

W e  invite your enquiries 
for  these remarkable 
Trays, in either o f  these 
sizes, o r  t o  individual 

requirements. 

CONTROLLED CONVECTION DRYING CO LTD 
C L E V E L A N D  B U I L D I N G S  9 4 ,  M A R K E T  S T R E E T  
M a n c h e s t e r ,  1.  T e l e p h o n e  : D e a n s g a t e  7 3 9 1  

,... 
_,' 

a CASTLEFORD 2607 YORKSHIRE 
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H I G H  M O L E C U L A R  W E I G H T  A L I P H A T I C  A M I N E S  

A N D  A M l N E  A C E T A T E S  

The Chemical Division of Armour & Co. Ltd. have 

detailed technical information on applying their 
ARM E E N S and A R M  A C S in many industries. We 
may have a ready-to-use formula to fit your case. 

A R M  E E N S are a range of primary aliphatic amines 

RNH? or secondary aliphatic amines R2NH in which R 
represents pure or mixed fatty acid radicals. Armeens are 
strongly cationic and water repellent, and dissolve in oils 
and most solvents. They are substantive to metals, 

pigments, fibres, paper, glass, masonry, stones, plants, 
synthetic resins, etc. They are capable of additive and other 
chemical reactions. 

A R M  A C S are the acetate salts of the A R M  E E N S and 
are water soluble. In all other respects they resemble the 
Armeens. 

Write on your business paper for new booklets on 
'Armeens' and 'Armacs'. All of the Armeens and 
Armacs are now freely available. 

A ARMOUR & COMPANY LTD., CHEMICAL DIVISION, LINDSEY ST., LONDON, E.C.1 
Armecnr and Armacr ore produced for Armour & Compmoy Limited by Herr Praducu Limited. Leedr, makers of Dirtert fatty ocidr 
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PROCESS HEATING PLANT 
BY COAL, ELECTRICITY, GAS OR OIL 

KESTNER WILD-BARFIELD 

Patent Induction Heating Process. Heating using the 
Kestner Wild-Barfield Patent Low Frequency Induction 
systzm is the most versatile method available. It is suit- 
able for use with all kinds of materials and processes, 
affords a clear interior to vessels, fine temperature con- 
trol, rapid heating and cooling cycles, and has a high 
efficiency in operation. Temperature Range-o-soon C. 

KESTNER OlLECTRlC H E A T I N G  

This system has been specially devdoped for use with 
smaller equipment and continuously operating plant 
such as stills, etc. It affords a clear interior to the 
process vessel, good temperature control, even heating 
over the entire vessel wall, is compact in arrangement, 
and efficient in operation. Temperature Range - 
Merilene -c-300" C. Perolene -G-375' C. 

KESTNER PATENT ISOLECTRIC H E A T I N G  

This is the ideal heating system, where the charge is 
essentially of an electrically non-conducting nature, i.e., 
alkyds, standoils, oil processing, etc. It offers exception- 
ally rapid heating and cooling rates, the highest possible 
efficiency, fine temperature control and due to its element 
construction and design, very low differential tempera- 
tures exist causing no degraduation or discoloration 
of the product. Temperature Range -0-600" C. 

KESTNER PATENT MERILENE 

and Perolene Fluid Heat Transmission. High tempera- 
ture fluid heat transmission using these systems is 
widely used for process heating and cooling, where 
controlled heating, without the difficulty of high 
pressures, from basic fuels such as oil, gas and coal, is 
required. This system offers great versatility in 
temperature and operation. High efficiency, and a clean 
interior in each process vessel. Temperature Range 
-Merilene -20-315' C. Perolene -20-375' C. 

KESTNER EVAPORATOR & ENGINEERING. CO. LTD., 5 GROSVENOR GARDENS, LONDON, S.W.1 

Are the glovzs you're wanting now all right ? 

Then tell your boss he need not fidget 

There'll not be one pair left in sight 

If he provides you with those ccDou51e Digit" 

. . . * Double Digit . . . The DOUBLE 

DIGIT D.D.4 is reverslblc chrome 1eath:r glove for use on either hand. 

one of the extensive range af "EVERTRUSTY" Industrial ~lovcs. 

The complete range includes a glove for every purpose. 

MemLers of the Royal Society 
for the Preventiorr of 4ccidenrs 

MANUFACTURERS OF INDUSTRIAL GLOVES AND PROTECTIVE CLOTHING 

T A B E R N A C L E  ;STREET. L O N 9 O N . ' -  E.C.2, Tel : C L E r k e n w e l l  144819 G r a m s :  Hammerman  Ave ,  London .  
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High humidity, high temperature and chemical 

vapours are part and parcel of the detergent drying 

process at the works of Joseph Crosfield Ltd., 

Warrington. The detergent slurry is dried in a tower 

at 100°C. and when the moisture has been freed 

from dust, it is exhausted at the top of the tower, 

via a wet scrubbing system. This process quickly 

eats into the external steelwork and conventional 

paints have given only short-lived protection. 

-IE ANSWER: 

a paint that lasts for years 

The tower on the right was painted two years ago 

with an amine-cured paint based on Shell's 

Epikote Resins. This paint is still in excellent con- 

dition and giving complete protection. Contrast 

this with the left-hand tower, painted with 

conventional paint at the same time, and used for 

a far less corrosive process. 

For real maintenance savings, ask your paint 

supplier about paints based on Epikote Resins. The 

more severe the conditions, the more effective and 

cost-saving is the protection they offer ! 

THE NEW POWER *IN PAlNT 

S-i. f tiEM1CAL COMPANY LIMITED, Marlborough House, 15-17, Gt. Marlborough Street, London. W.I. Tel: GERrard 0666. 

Divisional Sales Omes: LONDON, BIRMINGHAM, MANCHESTER. GLASCOW. BELFAST. VUlEIN. 

ss6 
" WKOTE" 8s o Regtr~ered iirde Mork. 
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For some of the newer 

products in this Chemical Age 

consult the latest 

supplementary lists of 

LIGHT'S ORGANIC CHEMICALS 
Write for your copy I 

L. LIGHT & CO. LIMITED 
P O Y L E  C O L N B R O O K  B U C K S  

MULTITUBULAR DRIERS 
ROLLER FILM DRIERS 
FLAKERS & COOLERS 

W e  offer accumulated experience of 
50 years' specialization. 

OUR WORKS, the largest in the 

I I MANY STANDARD SIZES including 
LABORATORY MODELS. 

We have test plants always available 

RICHARD SIMON & SONS LIMITED 
PHQNIX WORKS BASFORD . NOTTINGHAM . Tel: NOTTINGHAM 751361718 & 71453 
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UPLIFT I N  THE P R A C T I C A L  SENSE 
is  the basis of all 

- 
Lifting gear products. 

It also gives intellectual 

pleasure t o  see a typical 

ho is tb loc l<  as i l l u s t r a t e d  

here doing i t s  worl< so well 
and wi th  so l i t t le trouble 

Good counsel on l i f t ing 

-7 
bnd handling from 

THE VAUGHAN CRANE CO. LTD. 
MANCHESTER I 2  ENGLAND 

Telephone EASt 2771 
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correct 
answers t o  
the agitation 
problem 

I MEDIUM SPEED TURBINE MIXER 
Fctttted wtth mechan~cal seal ~nstead of M0 

usual gland Vce belts are el~mtnated rwr 
by d~rcct drtve Cram motor onto gear 
box. Totally enclosed worm gear box a 
ts~lor made to surt ~ndlv~dual spplica- 
uon. In  addltton the "Stockdale" 
turbo agttator fitted wlth "dyno ' 
balanced" rlng ellmunates bottom 
bear~ng 

2 SIDE ENTRY MIXER 

CHEMICAL ENGINEERS 

London Road South, Poynton, Cheshire 

Telephone : Poynton 2601 (3 lines) 

dm SC.65 

What sort of 
treatment do you 
give your LIQUIDS? 

Softening, filtering,clarifying or purifying-whatever 
the treatment needed by the water you use, you can 
rely upon Paterson plant to provide it. Plant that in- 
cludes equipment for rapid gravity and pressure 
filtration, water softening systems of proved effi- 
ciency, and de-ionisation plant for producing water 
purer than that obtainable from single distillation. 

And for other liquids there is 
the Stellar Filter, providing 
line filtration of essential oils, 
spirits,chemicalsolutions,and 
water. Instant cleaning with- 
out dismantling or loss of 
liquid is only one of its many 
good points. 

Small wonder Paterson plant 
is to be found in the many 
industries whcrc supplies of 
pure water or liltered liquids 
are an essential part of the 
manufacturing process. 

Wlratcvc~r sort of lri~aftrrcnt yo11 11'0111 to give your 
liqrrids, have n a'ortl 118ith Prrtolson al~orrt it first: 
overfiijy years' experience 110s givetr tlrern the answers 
to all your questiwzs. 

Palerson for liquid treatment 
THE PATERSON ENGINEERING CO. LTD . 97 WINDSOR HOUSE 

KINGSWAY . LONDON W.C.1 . TEL: HOLBORN 8787 
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I NFORMATION concerning spending by industry is by no means precise 
and certainly little attention has been given to industrial research expendi- 
ture. This is easily seen when annual accounts are studied of the well- 

known chemical companies. Even personal communication with the large 
companies has elicited the fact that generally no  figure is available for 
research expenditure. 

There is, for various reasons, and some of them reasonable ones, a reluct- 
ance to disclose the cost of research. 

It  has been suggested that there is considerable difficulty in finding the 
cost of research by virtue of accountancy procedures, particularly in research 
departments. It may well be that there is no clear dividing line of what is 
and what is not a research cost. In some instances, the general technical 
staff or facilities are used on occasions for research and development work, 
and a careful note of time, materials used etc., may not be taken. There is, 
too, the vexed question of pilot plants which produce saleable outputs. 

Recently, Lord Heyworth, chairman of Unilever Ltd., in his speech on  
research at the company's annual meeting. very adequately covered the sub- 
ject. However, on the interesting point of what did research add up to in 
terms of the proportion of Unilever's resources, Lord Heyworth said that 
' T o  measure the total effort in terms of monetary cost would be misleading, 
since research in the US is more than three times as expensive as in Europe.' 
(Unilever, of course, have considerable US interests and a research establish- 
ment at Edgewater, New Jersey). He therefore suggested that knowing the 
numher of people engaged on research is a safer guide. 

Now, in a recent report on behalf of the Science and Industry Committee, 
(see page 967) C. F. Carter and B. R. Williams (Industry and Technical 
Progress) estimate that the cost of conducting research is between £3.000 and 
£5.000 per qualified scientist (including his assistants and materials). In 
Unilever, of 2,250 persons engaged on research and development 'exactly 
666 are qualified scientists and engineers.' If the cost of a qualified scientist 
engaged on research is £5.000 this would make Unilever's research expendi- 
ture £3,330,000 or one-fifth per cent of total turnover. (Turnover in 1956 was 
£1.671 m., of which £37 million was spent on new projects). The range of 
products manufactured by Unilever is, of course, not as diverse as that of 
ICT. 

In 1954 the Association of British Chemical Manufacturers undertook, at 
the request of the President of the Board of Trade, a survey on the chemical 
industry's research expenditure. This census gave a gross turnover figure 
for the chemical industry of £ 1,400 million with a research expenditure of 
£ 14 million. It has to be remembered that the total turnover represents much 
duplication, particularly in the casq of raw materials. These appear in the 
suppliers' sales figures and again in the sales returns of the chemical manu- 
facturers who process them. 

More will be known about the industry's research expenditure later this 
year when the ABCM publish results of the second supplement to  the original 
survey. which is now in hand. 

In the meantime, Imperial Chemical Industries, whose activities are con- 
sidered by the chemical industry to reflect the general trends of the large and 



CHEMICAL AGE 8 June 1957 

progressive chemical concerns, have recently published the 
cost of their research. During 1956, ICI spent £12 million 
which is 3.1 per cent of its turnover. It is pointed out, how- 
ever, that this figure of f 12 million undoubtedly includes 
an unspecified amount that was spent on titanium research. 
This figure of 3.1 per cent brings to mind the opinion of 
the Monopoly Commission with regard to research expendi- 
ture by the British Oxygen Company which, it will be re- 
called, was 2.1 per cent of turnover. In view of ICI's 1956 
research figures, it would seem that BOC's research costs 
are comparable with ICI. This expenditure of 2.1 per cent 
is even more interesting when one remembers that BOC's 
interests are much narrower than ICl's. 

Of interest is the trend of ICl's research expenditure over 
the last few years. The company did not quote any figures 
for 1950, 1951 or 1952. In 1953. turnover was f281.9 mil- 
lion and of this f7.5 million was spent on research and 
development, approximately 2.66 per cent. In 1945, turn- 
over was $352 million, of which £8 million was devoted 
to research etc.. that is 2.2 per cent of turnover, and in 1955 
when turnover was f4I 1 million. research ccst ICI £9.44 
million or 2.29 per cent. 

This year, too. IC1 have further indicated that of the 
total sum set aside for research, 40 per cent was directed 
towards the improvement of existing products and pro- 
cesses; a further 40 per cent was spent on work aimed at 
the discovery and development of new products and pro- 
cesses; and the balance of 20 per cent was accounted for 
by the provision of basic scientific and technical informa- 
tion. 

One other pcint of interest in this latest IC1 annual report 
is the statement that the relation between the company's 
turnover and total expenditure on research is similar to 
that of more progressive US chemical companies. 

In 1956, Fisons spent 2 per cent of turnover on research 
which represents expenditure by their four types of busi- 
ness-that is, Fisons Ltd., Whitfen and Son, Bengers Ltd. 
and Genatosan Ltd. In these last two, and certain sections 
of Whiffen and Son, research expenditure is believed to 
be considerably more, amounting to possibly 6 per cent of 
turnover. Total research expenditure was £800,000 last 
year. 

In Cheniiccil ~ m r l  Oigine<,ring NPWJ. 1957, 35, No. 20, 
(May 20, 20) the latest C & EN survey indicates that 
pharmaceutical companies still do most research (as is the 
case in this country) and this year plan to spend 5.3 per 

MINERAL 

A reminder that a few mineral monopolies still exist in 
this widening technical world is given in an article in 

the excellent Dlini.tlr Foreign Oflice Journal (1957. 23). 
Cryolite has been mined in Greenland for more than a 
century-in the past fifty years over 1,000,000 tons have 
been extracted from mountain-side granite. Natural cryo- 
lite occurs sulficiently abundantly to make its mining 
economic only in this arctic Danish territory. Originally 
cryolite was used for soda and alum production, but its 
main function today is as a flux material in the aluminium 
industry. It is also substantially used in making enamels 
and opalescent glass. 

Cryolite users are not utterly dependent upon the Danish 
natural mineral-they have the choice between the mined 
material or the 'artificial' cryolite now made in a number 
of countries. Some 38.000 tons of cryolite were shipped 
from Greenland last year; of this amount, about a quarter 
went as raw product to the US, the rest being sent to 
Denmark for refining. 

cent of their sales turnover on research. This is the highest 
rate yet, for in 1956 they planned to spend 4.7 per cent 
and in 1955. 3.8 per cent. US chemical companies. however. 
plan to spend 4 per cent for research (last year it was 3.1 
per cent, and in 1955, 2.0 per cent). 

US chemical process industries will not be spending a5 
much this year as last, only 1.9 per cent compared with 
2.4 per cent last year. 

Perhaps of greater significance is that this US survey 
indicates how money will be spent for rcsearch. Basic 
research is to get a smaller share as will new products. 
Emphasis this year appears to be on product improvement. 
Since last year the ernphasi~ was on new products and also 
on basic research, this new allotment of rcsearch money is 
logical. 

In Germany. there has been a markcd extension of 
research installalions and technical laboratories. It is 
interesting to record that each of the hig thrce German 
chemical producers spends morc on research in relation to 
turnover than do ICI or the US chemical industry. Figures 
for the past three yews which have remained surprisingly 
constant are: Bayer. 4.5 per cent of total turnover in 1954, 
4.3 per cent in I955 and 4.8 per cent in 1956; Badische 
.4nilin und Soda-Fabrik, 5 per cent in 1954. 4.8 per cent in 
1955 and 5 per cent in 1956; Farbwerke Hoechst, 5.5 per 
cent in both 1954 and 1955 and 5.4 per cent in 1956. 
During those three years. the capital of the three com- 
panies has been increased substantially; Bayer by about 30 
per cent; Badische Anilin by 40 per cent and Hoechst by 
between 35 to 40 per cent. The proportion of turnover spent 
on research has remained fairly static and in each of the 
three years turnover of the companies has increased and 
has remaincd closely related to the 'rule-of-thumb' of 'turn 
your share capital over threc times each year.' 

This emphasis on research in Germany has been particu- 
larly necessary as the chemical industry there is in a less 
favourable position than most of its competitors in regard 
to its raw material basis, since it has no overseas resourres 
of its own. 

In this country, if the trend indicated by ICI is reliable. 
more money is now being spent on research. and having 
regard to the increasing competition in chemicals. more 
money will be spent on research in the future. This is vital 
if the UK industry is lo cnter the projected European 
conimon market in ;IS strong a position as possible. 

MONOPOLY 

Refining gives Dcnn~ark worldwide nlarkets for by- 
products-fluorite, h:~g~nannile, and siderite ;ire used by 
iron and steel intlustl-ics, g;~lclin. zinc blendc, and chal- 
copyrite arc sold to met;~l-cxtr:~cti~ig works, :~nd :I cryolite 
dust insecticide is produced from the extractor fan 'waste' 
at the relining works. 

There sce~ns little likelihootl that the Cirecnl:~nd deposits 
will become exhausled. The cryolitc occurs ;I.; fairly pure 
nodules in the granite; :it lvig111 in Soulh-West C;rcenland 
open-cast blasting and tlrilling proceeds ;ill the year round 
on day and night shifts. Gco-prospecting for fresh deposits 
in the Greenland  nounl la ins is ste:rdily carried out. 

Cryolite, however, may not remain Greenland's major 
mineral product. Large-scale lend and zinc mining has 
recently been started in the remote north-east. It is known 
that gold. silver, nickel, graphite. and coal exist there, but 
past efforts to mine these have mostly been beaten by the 
severe climate, navigation difficulties, and the stubborn- 
ness of the rock encasing the deposits. 
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SAFE HANDLING METHODS FOR 
ALKYLALUMINIUM COMPOUNDS 

Results of US 

K ARL ZIEGLER'S announcemcnt ot 
tllc formation of olcfin dimcrs in 

1952 has brought into commercial realms 
the alkylalum~nium compounds. These 
compounds arc dangerous to handle but 
there has unt~l  now bcen no safe-handling 
techniques laid down. 

Affinity Tor oxygcn and hydrogcn com- 
pounds is thc reason for difficulty in hand- 
ling. The haz;~rd involvcd is violcn: 
fuming whcn the tri;~lkylaluminiums arc 
exposed to air. I T  impurc, thcy arc 2 

source of ignition lor othcr materials. 
Thermal decomposition of the substances 
promotes an explosion hazard. 

Safe handling of alkylaluminium com- 
pounds has becn investigated by Jamcs 
E. Knap and his co-workers in the 
development department, Carbide and Car- 
bon Chemicals Co., US (Irrtlrr,\~rirrl orld 
Erlginrerirlg C'hrn~isfry. 1957. 49, No. 5. 
May. 874). Thcy rcport that whilc various 
techniques have becn dcvelopcd for hand- 
line small auantitlcs of triisohutvlalumi- 
nlum and diisobutylaluminium chloridc 
on a laboratory scale, there is no subsi- 
tute for alcrt caution. Their watchwords 
for handling thew aluminium alkyls arc 
'Keep them b1:lnkctcd with incrt gas.' 
Under an atmosphcrc of nitrogen or 
argon. and out o l  contact with renctivc 
matcri;ils, they arc quitc sale. 

Laboratory handling proccdurc des- 
cribed by Kniip ct (11. makc\ usc of filtcr 
flasks. The sidc arm is connected by 
rubber tubing to a gl:lss tubc through a 
stopper in the ncck of the flask. This 
stopper is scaled to thc flask (General 
Electric Glyptal alkyd resin No. 2592 W;IS 
uscd). In addition. Tor greater safety, th:: 
stoppers can bc wired on. A purge stream 
of gas is ~ntroduccd at thc ncck and 
vented ;it thc right side arm. Liquld call 
then be poured out of the sidc arm. It is 
recommcndcd that thc purgc he re-estaf- 
lishcd at short rntcrvals by erecting the 
flask. to prevent prcssure from building 
up in the reservoir vcsscl. 

Handling Flasks 
Some pressure build, up in thc f l ,d  

on standing (about 2 Ib. per sq. ill.). It i~ 
sufficient to causc o vapour effluence 
when thc rubber tubing at thc ncck of the 
flask is removed. The tubc through the 
stoppcr should, therelore, not be allowecl 
to dip into the liquid. If liquid docs cntcr 
the tube, the alkyl may be forced out 
throuzh it by the prosure in the flask. 

Where manipulations involve trnnslcrs 
to and from equipment a dry box is 
recommcndcd. Inira-red cclls, ;~mpoulcs. 
viscometers. centrifuge bottles and oxid-1- 
tion cells can all he lillcd using this 
dcvicc. Evcn hypodermic amounts of 
alkyls c:ln he transl'crrcd by wiping the 
needle bcforc removal from thc dry box. 
the tip being insertcd in a cork or 
rubber stoppcr to prevent oxidation at 
the opening. 

Equipment having spherical, ground- 
glass joints should be used whenever pos- 
s ~ b l c  In laboratory reactions, Knap and 
his co-workcrs state. Stopcocks should be 
avoided, p:irticularly in contact with the 
liquld, to prevent 'freezing' and leakage. If 
stopcocks cannot be avoided, a secure 
clamp should be used to prevent leakage. 
No cure for 'frcezing' has been found. as 
all greascs arc attacked to some extent. 

Destruction of small quantities of 
alkyls or removal from equipment can be 
carried out by mcans of a mixture of 
about 25 per cent isopropyl alcohol and 
butyl ether. More isopropyl alcohol can 
be added if the quantity of alkyl is large 
or if the reaction is violent. When a 
diluent such as a hydrocarbon solvent 
can be added in large quantities, water 
can be used. More than one gallon of  
alkyl compounds should be dumped 
where a lire is no hazard, or should be 
delibelxtely burned. 

Production Considerations 
For development or production scale 

work, mild steel is reported as a satisfac- 
tory material of construction for either 
triisobutyl aluminium or diisobutyl alu- 
minium chloride. The best flexible tubing 
appears to be polythene, although even 
this is not satisfactory for isobutylalu- 
minium dichloride. For service in contact 
with the vapour above the compounds 
and intermittent contact with the 
liquid Tygon and rubber have been 
satisfactory. although both harden 
on continued exposure. Steam hose has 
proved satisfactory in development-scale 
operations, but it should be examined 
frequently and replaced at intervals. 
Special cylinders are in use for inter-plant 
transfer. Standing four feet high, thcy 
hold approximately 12 gallons. At the top 
are:  a relief valve, set to relieve at  25 Ib. 
per sq. in., a gauge, a Hoke purge valve 
and a Hills-McCama diaphragm valve for 
filling. The bottom valve is a Durco plug 
cock with a Teflon liner. 

For nearly all permanent or  temporary 
lines in a unit, multiple valving arrange- 
mcnts and networks of inert gas purging 
lines with entries for deactivating solu- 
tions and washing liquids are required. 

For filtration, of diisobutylaluminium. 
porous stainless steel filters and ceramic 
filters hovc bcen found suitable. 

It is stressed by Knap et al. that whcn 
equipment has been deactivated with iso- 
propyl ;ilcohol and butyl ether and 
washed and steamed, it is important to 
remove all traces of these compounds and 
lcave thc equipment clean and dry. An 
instance is reported of a severe reactiol~ 
when ;t filter with residual solvents came 
in contact with diisobutvl aluminium 
chloride. 

Test? with triisobutylaluminium and di- 
isobutvlaluminium chloride showed 
that the undiluted material burned holes 

in adhesive tape, cloth, and polythenc 
sheeting in the presence of air. Similarly 
'holes are burned in the skin wherever the 
undiluted compound makes contact.' 

Experience of the authors is that all 
personnel burns were superficial, very 
slow heaiing, and extremely painful. 
Affected areas should be flooded immedi- 
ately, preferably with water, to remove 
material and lessen reaction with the skin. 
Because of the intcnse pain, the Carbide 
and Chemicals Co. medical department at 
Charleston, has authorised the immediate 
intramuscular administration of f grain 
of morphine to personnel burned by 
triisobutylaluminium or  diisobutylalu- 
minium chloride. Until the drug acts, 
some relief can be obtaincd by immersing 
the burned part in ice-water. Even the 
issuance of Demerol as a sedative for 
home use in cases of these burns has been 
authorised. 

Strict inspection is. required to prevent 
leakage in the plant, and these workers 
recommend that caps should be worn by 
operators. When transfers are being made 
full-face masks should be worn, and 
operators should wear gloves. Rubber and 
leather aprons, to protect clothes, have 
proved to be fairly resistant. 

Toxicity of fumes of diisobutylalumi- 
nium chloride at strength of one gall. per 
2,000 cu. ft. of volume has been tested 
using rats. Exposure for one hour killed 
one rat out of six. The toxicity of fumes 
from triisobutylaluminium is stated to be 
somewhat less. 

Fumes are white and have an unusual 
musty odour so being detectable even in 
small concentration. Personnel exposed to 
fumes should be examined for possible 
lung or bronchial injury. An attack of 
'fume fever' is a result of inhaling the 
vapours. Reasonable vcntilation of en- 
closed areas is stated to be sufficient pro- 
tection for daily operation against 
vapours. In an emergency, a gas mask 
would provide adequate protection. In 
the case of the chlorides, acid canisters 
are suggested. 

Fire Studies 
Fires involving samples of aluminium 

alkyls from 0.5 pint to five gallons in 
various confined areas are being studicd 
at Carbide's fire research laboratory. It 
is stated that burning triisobutyl alumi- 
nium liberates about 3,000 BThU per 
minute and presents a considerable ex- 
tinguishment problcm. 

Small fires due to spillage or confincd 
to open-toppcd vessels. can t e  ex- 
tinguished with high rates oT application 
of carbon dioxide. Generally, however, 
'dry chemical' extinguishers appear to be 
more effective since carbon dioxide offers 
less protection than the radiant heat- 
absorbing cloud produced by the 'dry 
chemical' extinguisher. 

Water and aqueous, mechanical foam 
have been applied to fires and spillages 
of five gallons of triisobutylaluminium. 
lnveyigations show that although water 
extinguished fires whcn applied at  the rate 
of one gallon per minute per sq. It. 
of surface, the reaction was very violent. 
With foam applications evcn more intense 
exp!osions resulted: Carbide and Carbon 
Co. are continuing with tests to find a 
satisfactory fire-extinguishing medium. 



964 CHEMICAL AGE 8 June 1957 

* Two chemical industry experts y h o  
have done much work on the 

oe~c~opment  of Eame retardant pro- 
cesses tor clothing textiles are Mr. J. 
Kerr of Peter Spence and Sons Ltd., who 
are marketing a product known as Life- 
guard, and Mr. W. E. K. Piercy of 
Albright and Wilson Ltd., who through 
a company jointly owned with Bradford 
Dyers' Association Ltd., have developed 
Proban. 

Mr. Kerr and Mr. Piercy represented 
the Associat~on of British Chemical 
Manufacturers on the British Standards 
lnst~tut~on committee whch has just 
recently reported on the flammability of 
apparel fabrics (see page 972). They 
have recently teen appointed to the 83 
technical committee that is at present 
revising BS 2081 dea:ing with the same 
subject. 

Other representatives on the committee 
which has just reported include Mr. J. 
Tankard (British Rayon Research Asso- 
ciation), Mr. F. W. Thomas (British 
Cotton Industry Research Association), 
Mrs. J. 0. Paton and Mr. L. Joluffe 
(DSIR), Mr. D. I. Lawson (DSIR and 
Fire Offices Committee joint research 
organisation). and Dr. J. P. Bull (Medical 
Research Council). 

* ALEMBIC has just received details 
of the junior chemical laboratory 

k!t of miniature Quickfit components. 
This is no toy, for the components enable 
a dozen or more different sets of all-glass 
apparatus to t e  assembled to carry out 
the common reaction, distillation and 
other techniques in chemical prepara- 
tions. 

Each piece is made as its macro equiva- 
lent and is said to he useful for the rc- 

The new Quickfit hi t  in its case 

search worker doing gramme scale pre- 
parations. It is sulraole lor studcnts as 
no aoa~tional suppurrs or clamps are 
needed-lne t o x  oprnlng out lo torm a 
stand on wh~cn sets or apparatus are 
cupped. 

* ONE OF THE week-end talking points 
dmong L a ~ o u r  po.itrc~ans sccms to 

LC ,ne aeslraui~lty or otnerwise of 
nauond~islng ~mptrral  Chcmrcai Indus- 
tries. h o r ~  is, 01 course, toe between- 
general-election p.hcy-making period 
ano Inere 1s no oouot tnat many more 
senior ~ a b o u r  memLers will come out 
on one side of toe tence or oiher. 

Sir Alexander Fleck can, if ne wishes, 
we~gh against iett-w~ng natrona.isers, tne 
warnlngs or two 0n.e powerlut party 
spokesmen. First, S.r Hartley S ~ W -  
cross, lormer Attorney-General and 
Pres~dent of the Board of I rade  and 
secondly Mr. K. R. Stokes, who held the 
sea.s 01 office at the Works and Materials 
Min~stries. 

How much weight these views would 
carry il ndtionaiisatlon should become an 
election issue is a doubtful factor. Sir 
Hartley would seem to have lost much 
of his popularity in the party, whJe it 
must not be fo:gotten that Mr. Stokes 
is an industrialist himself, being chair- 
man of Kansomes and Rapier. 

But Mr. Stokes speaks with experi- 
ence, for he s a ~ d  that earlier investiga.ion 
had shown that 1Cl's arrangements with 
US chem.cal interests were so compli- 
cated with regard to the use of 'US 
patents on which they very greatly 
depend.' that it would not be practical 
successfully to nationalise them. He 
thought a Labour Government could get 
all it wanted by control. 

At any rate, Alembic hears that un- 
daunted spirits at 1C1 are already laying 
the odds as to who will be the next 
spokesman against nationalisation. 

* MANY scientists will be disappointed 
that the Govcrnment still refuses to 

b1111g all aspects of scientific rcsearch 
undcr the wing of a new Ministry. At 
prcscnt, the machinery for co-operation 
betwecn the dozcns of organisations, 
official, semi-official or comp:etely un- 
official, is highly complex. 

The creation of a new Ministry of 
Science would not solve all the vast 
problems facing the sc:entist, particu:arly 
in the field of recruitment, hut it would 
greatly help the promotion of science in 
all its many aspects. 

At present it seems that most Govern- 
ment departments have a finger in the 
scientific pie; one overall Ministry would 
surely help in the determination of 
priorities and make for an all-round im- 

provement in the direction of the 
country's organisation for scientific re- 
search and development. 

* WHEN he recently visited the new 
Koueric Hill buihding of lmperidl 

Couege, Alembic began to think that 
educauonal establishments had changed 
since his day. It was not until he 
wandered by accident into the old City 
and Guilds Coliege that he realised just 
how great the change was. He thought df 
other coileges he had visited, in particu- 
lar, one technical college, which snail be 
nameless, where the metallurgy laboratory 
was situated in what had been the 
borough mortuary untll the corpses were 
removed to more palatial surroundings. 
Many other colleges were in situations 
which were just as unsuitable if less 
macabre. 

The new building, which is to be 
shared by the chemical engineering and 
aeronautical departments, is, Ahembic 
hopes, a foretaste of the technical univer- 
sity of the future. The emphasis through- 
out is on lightness, brightness and 
spaciousness and the latoratories, 
admittedly polished and painted for the 
occasion, are places wherc a man can 
work without beir,g distracted by all the 
little irritations which occur in less well 
designed buildings. 

Present teaching staff of the chemical 
cnglneering department is atout  25 and 
there are about 100 postgraduate students 
together with some 150 undergraduates. 

* CONCERN among the world's 
scientists is mounting at the con- 

tlnuance of atomic and hydrogen bomb 
tcsts, the subject of last week's leading 
article In CHEMICAL AGE. Dr. Linus 
Pauling, head of the chemistry and chemi- 
cal e~gineering department of the Cali- 
fornia Institute of Technology, has 
secured the signatures of 2,000 fellow 
scientists to a statement he has prepared 
urging that further tests be stopped by 
intcrnational agreement. 

In an address which he gave in May 
at Washington University, St. Louis, Dr. 
Pauling said that scientists experienced 
in the biological effects of radiation were 
in general agreement about the effects of 
hydrogen bomb tests. 

At the annual conference of the UK 
Chemical Workers Union. held last week- 
end a resolution was adopted urging the 
Trades Union Congress to press for an 
immediate inquiry into the health 
hazards arising from the extended use of 
radioactive materials for medical, indus- 
trial, power and military purposes. After 
the meeting. Mr. R. Edwards, MP, general 
secretary, stated that the union was satis- 
field with present safety precautions, add- 
ing that everything was being done that 
could be done in the light of present 
knowledge, hut that not enough was 
known. 

Last week's CA leader called for 
British initiative in the setting up of an 
international radiation hazards committee. 
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AN ECONOMIST'S VIEW OF ICI 
Liverpool University Lecturer at  

Widnes One-Day Conference 

T R E N D S  i n  automation i n  the  chemical industry and  a n  analysis of the  
position occupied by Imperial Chemical Industries Ltd. i n  relation t o  
monopoly considerations were the  main topics discussed by Mr. N. J. 

Cunningham in a one-day conference a t  Widnes. Subject of the  conference 
was 'Capital and  labour in the  chemical industry'. Mr. Cunningham is a lecturer 
i n  the  Department of Economics, Liverpool University. 

'The chemical industry,' h e  said, 'is a very loosely connected industry using 
a vast number of raw materials and  producing a n  even greater variety of 
finalised products, and  tied together mainly by the similarity of the processes 
employed. 

'There is little doubt a t  all that  pressure of consumption and the great 
automation, as  we know it, eliminates expenditure. Also the bottleneck in the 
many jobs, particularly unskilled jobs, supply of expert Programmers and tech- 
and it is for this reason above all that nicians was making itself felt and would 

many people rear it.' take many years to  overcome. However, 
if other countries were going ahead with 

Automation in the chemical industry faster, the economic prob- 
was a tricky subject to  deal with, said lems created might be far greater than 
Mr. Cunningham, owing to the variety looking after workers who were displaced 
of definitions applied to  it. Two main in the race for technical progress. 
principles were involved-(I) the con- The future of the chemical industry 
tinuous flow of materials from proccss could not be considered without taking 
to  Process and (2) the automatic control account of the future of the whole in- 
of production, both as to quantity and dustry because the industry lived by 
to  quality. In this respect, automation in selling its products mainly to  other firms, 
the chemical industry was going ahead not directly to the public. F~~~ this 
faster than in any other industry. Two standpoint, there was no danger of a 
examples which illustrated that were a return to the conditions of the 1930'~, 
US gas producing plant which was fully although minor recessions might occur 
automatic, employing only two produc- from time to time. The chemical industry 
tion workers, and a new magnesium had bcen expanding faster than the rest 
plant which, costing $40 m. (about of industry and as far as one could see 
£15 m.), would employ 400 people. this should continue as the synthetic pro- 

ducts of the chemical industry, often 
E m p l o y m e n t  Rise lighter, more durable and cheaper, were 

substituted for the natural products. 
Despite this trcnd to automation, That obviously could not continue in- 

employment in the industry had not definitely but he dared not predict when 
fallen but had risen slightly on the the rate of expansion of the chemical 
operation side and had risen sharply in industry would slow down in relation 
respect of clerks, supervisors and tech- to the rest. 
nicians. This meant that although low- 
grade jobs were eliminated, higher- ICI's Position 
grade jobs were created. The problem 
arising was that people displaced from Dealing with the more controversial 
the low-grade jobs were not automati- aspects of the industry, Mr. Cunningham 
cally, nor even usually, the ones to go said: 
into the high-grade posts. The problem ' I  do not imagine that ICI will re- 
had never become acute, however, appear in the Labour Party's next 
because new products and cheaper pro- election programme for nationalisa- 
cesses permitted by automation had tion. The punitive arguments in favour 
helped the whole industry to  expand and are not impressively strong and the 
so displaced people had generally been practical difficulties of disentangling 
able, with a certain amount of training this highly complicated industry are 
sometimes, to find broadly similar jobs far too serious.' 
elsewhere in the industry. If automation Mr, Cunningham said that in the new 
continued at its present rate and the monopoly laws, control of 30 per cent 
expansion of the industry slowed down, of output was considered to be a prima 
then the problem might emerge in a more focie evidence of monopoly and firms 
acute form. in such a position would be subjected 

So far as this country was concerned, to investigation by the reconstituted 
he could not see automation taking place Monopolies Commission. 
fast enough in the chemical or in any At various times the chemical industry 
other industry, in the near future, to caute had been involved in all the different 
large displacement of labour. Automa- forms of monopoly, he said. After ex- 
tion involved heavy investment and the plaining the mergers which led to the 
amount of investment possible at the formation of ICI in 1926, Mr. Cunning- 
moment wes severely limited by the ham continued: 'It is impossible to say 

with accuracy what degree of monopoly 
exists in the chemical industry; every- 
thing depends on how you define the 
industry. The official definition includes 
many activities in which 1C1 do  not take 
a part and ICI have many activities 
which are not covered in statistics for 
the chemical industry. ICI's own view 
of the matter is that they control about 
one-third of the entire industry and if 
ono takes the industry to cover soap, 
fats and petrochemicals, then this is the 
case since ICI's turnover of £411 m. in 
1955 was almost exactly one third of the 
total industrial turnover of £1,240 m. and 
1CI's labour force of 115,000 almost one 
third of the total labour force of 357,000. 
These figures are misleading and if the 
soap and fats section were deducted from 
the account, 1CI controlled more like two- 
thirds than one third of what was left. 

Even this did not show a great deal 
because one could only argue about 
monopoly in terms of one product a t  a 
time, not in relation to an  extremely 
diverse collection of products. 

100 Per Cent Monopoly  

If individual products were taken, then 
ICI had a 100 per cent monopoly in some 
lines, such as Terylene, yet produced a 
relatively small proportion of other pro- 
ducts such as paints and petrochemicals 
and pharmaceutical products. 'If you try 
to be exact and specific on this question 
you are likely to  end in pretty deep 
waters and I think we should content 
ourselves by the generalisation that the 
industry is heavily monopolised without 
stating exactly how highly monopolised 
it is.' 

According to the National Institute for 
Economic and Social Research, ICI was 
the largest company in Britain, except for 
the Shell Transport and Oil Co. which 
was partly British, partly Dutch and 
which had most of its assets outside this 
country. 

N o  other firm handled anything ap- 
proaching the range of products of ICI 
as indicated by the titles of the main 
divisions-alkali, general chemicals, lime, 
salt, dyestuffs, pharmaceuticals, metals, 
Nobel, leathercloth, paints, plastics with 
the special organisations of the Billing- 
ham division and Wilton Council, etc. 
In addition there were 97 subsidiary 
undertakings, many of them specialising 
in particular processes and products, and 
mostly operating under different names 
to 1CI. Products ranged from penicillin 
to zip fasteners, from sulphuric acid to  
motor car draught excluders. 

Sooner or later the Monopolies Com- 
mission would be faced with the question 
of whether the public interest was best 
served by having all these diverse activi- 
ties finder single financial control. There 
were strong arguments for and against 
this kind of organisation. In other 
countries with large chemical industries 
similar large monopoly organisations had 
grown. ' 

'The principal argument, I would say, 
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is largely a technical one. Although the 
various products may be so startlingly 
different, they are all related in one way 
or another. The products of one process 
may be the raw materials of another. 
Similarly plants have been set up to 
process formerly useless by-products. 
Some processes have to be carried out on 
a large scale to be economical, fur 
example Terylene and titanium, the cost 
and price of which tend to fall as output 
increases.' 

A further telling point on the technical 
side was connected with research. The 
chemical industry was a rapidly develop- 
ing industry and probably there was no 
other industry where scientific research 
was more closely linked with industrial 
production. There was a great deal to be 
said for centralising research; since it 
avoided wasteful overlapping, it could 
concentrate the resources of much larger 
and better equipped laboratories on a 
particular line and it could make use of 
many of the incidental results. 

The chemical industry could present a 
strong, but by no means overwhelming 
case for super-monopoly. The financial 
strength of these large organisations 
could be an advantage, especially if the 
industry was subject to severe fluctuations. 
The larger organisations were generally 
better able to weather a slump. Further. 
if there was a wide range of activities in 
one firm, when one was down, it was 
highly probable another was up so that 
a certain amount of stability was 
achieved. 

Financial Advantage 

Further possible financial advantage 
was that the profits from existing activi- 
ties might be available to finance the 
development and extension of others. 
One of the main problems facing small 
and medium sized firms was that it was 
exceedingly difficult and expensive to 
raise capital in the markets to finance 
new developments and nobody knew 
how many pronlising industrial develop- 
ments had been stillborn because cf 
that. The chemical industry was fortunate 
in that it contained such a big, profit- 
able organisation with the resources to 
finance any promising new developments 
which might arise. Finally, ICI itself put 
forward the argument that this merger 
was forced upon the industry as a 
defence against the number of large 
undertakings in other countries. 

Chemicals had generally been in short 
supply in industry in the immediate post- 
war years and in various times since, 
such as the Korean war, yet there was 
little evidence that prices in the chemical 
industry were disproportionate to other 
prices. The rate of return on all the 
capital invested in ICI was above aver- 
age, although dividend payments were 
relatively modest. 'I think there is pos- 
sible evidence of exploitation in the 
figures given in ICI's 1955 annual report. 
This shows that since 1948 the wage 
cost per unit of output remained aPmost 
constant despite wage increases. 

'It seems, therefore, that productivity 
was improving at a faster rate and 
prices running at  a slightly faster rate 
than for the rest of industry. Unless the 
difference was absorbed by higher 

material prices, which does not appear 
to have been the case after 1952, it 
seems as though there may be some 
grounds for saying that ICI has bcen 
using its monopoly position in order to 
retain most of the advantages of in- 
creased productivity in the form of in- 
creased profits. rather than passing them 
out in higher wages and lower prices. 

'Against this, nearly all of the in- 
creased profits were retained and 
ploughed back into the business. This 

may not be altogether desirable. but 
taking the imperfections as they stand 
today. this i? a dc.iirahlc policy from the 
national point of view. Further, a share 
o l  the increased profits were passed on 
to employees via n profit sharing scheme. 

'Nationalisation may be a useful 
weapon lor a Government to keep in 
re;erve in case the controllers of ICI 
cvcr started to abuse their great powers. 
but there is no reason to suppose that 
i t  will ever be required for that purpose.' 

Distillers-Hercules Cumene Phenol 
Process Now Used Extensively 

T HE current issue of Angcwandtc how and have designed suiti~ble plants 
Chemie (21 May, 313) contains a wliich have been built by the companies 

further article by Professor H. Hock and listed below. A substantial degree cf 
Dr. H. Kropf on 'Autoxidation ol scaling-up was necessary, hut problems 
hydrocarbons and the cumene phenol in plant construction. it is understood. 
synthesis.' Hock, with co-worker Lang. did not, howcver, arise in scaling-up. 
was the originator of this proccss (no.. Distillers and Hercules Powder, in fact. 
drsch. Chcm. Ges. 1944. 27, 257) which license the process lo the companies 
employs as raw materials benzene and named. 
propylene from petroleum cracking. What then has bcen the reason for no 
From these isopropyl benzene is syn- plilnl being set u p  in this country to 
thesised and is then air-oxidised to manuf:~cture phenol by this route? At 
cumene hydroperoxide which is finally the time Distillers had obtained all tech- 
split to produce phenol and acetone. nical know-how and had tlcsigned suit- 
According to Professor Hock some able plant (about five ycars ago), phenol 
100,000 tons yearly or atout 25 per cent was in adequate supply., obtained by 
of global synthetic phenol is produced classical routes. Two large phenol plants 
via this process. (It is assumed that the had, in fact, just bccn complctcd by 
phenol figure mentioned is entirely from Imperial Chemical lndustrier Ltd.. and 
synthetic processes-world production of Bakclitc associate. Now, however, de- 
synthetic phenol is estimated at  400,000 m:~nds for phenol are increasing. Should 
tons a year). new phenol capacity he required i t  

this country, the ~ i ~ t i l l e ~ ~  CO. ~ t d . .  sccms obvious that the cumene phenol 
and Hercules Powder Co. in the US. synthesis route will he seriously Con- 
both working independently developed sidered in this country. 
Hock's process technologically. Professor 
Hock, in this latest paper, does not in- ~IIIIIIIIIIIIIIIIIII~IIIII~II~II~~IIIIIIIIIII~IIIIIIIII1~ 
clude Distillers as manufacturing phenol 

- - - 
by this route. 'PLAIN C O M M O N  - . -- -. - - - - 

Distillers, in the early 1930's became 
- 

SENSE ' - - 
interested in petroleum as a raw material - - - - 
for the chemical industry. The company's - 
research workers were therefore interested = From Mr. W. Yates, M.P. - 
in Professor Hock's first paper published 
in 1944 and proceeded to investigate the 
commercial possibilities of the process. 
Similarly in the IJS, Hercules Powder 
Co. also became interested in it sincc 
they saw it as a possible method of using 
by-products of their turpentine output. 

Both companies patented their findings 
and filed applications in a large number 
of countries. 

Distillers have, from small pilot plant 
at Tunbridge Wells, gained the know- 

Company 

- - = - Dear Sir. - -- - Thank you for t h e  leading - - 
article ('Radiation Hazards ') in - - = your issue of I June. Plain sound - - - - common sense. 

- - - - - - Yours truly, 
- - - - Bill Yates. - - = House of Commons. 

In production lnnupl 
Location since ~apac81y Commencl 

(cans) -- 
B.A. Shawinigan ... ... Montreal. 

Canada 
Standard Oil of Crlifornir Richmond. 

California 
Allied Chemicals and Dye Phmladelphia. 

Pa. U.S.A. 
Progil-Electre-Chemle ... Ponr-de-Claix. 

France 
Rhone-Poulenc ... ... Rounillon, 

France 
Phenolchemie ... ... Zweckel. 

Ruhrgebeit 
Hercules Powder ... ... Gibbstown. 

N.1.. U.S.A. 
Seci&t& Chimique der Antwerp. 

DrrivCs du Pctrole Belgtum 
Mitsui Petro-chemical In- Japan 

dustricr 

Early year I953 

Winrer  1953154 

Winter  1953154 

Early year 1954 

Early yesr 1954 

Summer 1954 

Winter 1954155 

In build 

Planned lor 1956 7.500 
or higher 

Extension being built 

- 

dnnounced 
Capacity being increased 

to 15.000 ton, 

- 
Being built 
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APPLICATION OF RESEARCH 
science. Realisation of  this point would 
save many of the apparent heartaches and 
frustrations that appear to be the lot of 

BY BRITISH INDUSTRY industrial scientists. 
I n  the final chapter. ' A  progressive 

economy' the authors conclude that 
' British industry is not universally back- 

Charge that UK i s  Backward Refuted ward i n  sc~ent~fic matters, but is uneven 
in its development, with a great range 

C OMPLAINTS about the back- 
wardness of British industry rn 
apply~ng thc results of rcsearch 

have been widespread in the post-war 
years both at home and abroad. Corn- 
parlsons with Western Germany and 
the US are always being made to the 
detriment of Britaln. 

Although these complaints are, i n  
many cases, justified, one has often felt ' 
i n  the past that they have been made 
without a full appreciation of  the facts. 
Criticisms arc made without allowing for 
ditferent conditions at home and abrdad. 

I n  these circumstances the publication 
of ' Industry and Technical Progress : 
Factors Governing the Speed o l  Applica- 
tion of  Science ' (Oxford University Press. 
25s) i.i particularly welcome. Thc 
authors, Professor C. F. Carter, Queen's 
University, Belfast, and Professor B. R. 
Williams, University College of North 
' Staffordshire (Keele Hall), arc both 

economists with a special knowledge of 
industry. 

Variety of Opinions 
The book is the result of a committee 

' t o  study the problems of speeding up il0 
industry the application of the results 
of  scientific research' set up by the 
British Association i n  1952. Later, in 
conjunction with the Royal Society of 
Arts and the Nuffield Foundation, and 
with financial support under the US con- 
ditional aid programme, rescarch units 
were set up at Keelc Ha l l  and Belfast. 

That there was a necd for this book 
is shown i n  the first chapter which 
examines the various conflicting views 
about British ' unprogressivcncss.' A 
variety of  opinions wcre discovered, 
ascribing the situation to political. 
economic, social and organisational 
reasons. These opinions were i n  many 
cases contradictory and were based on a 
limited view of the problem. To  quote 
from the authors: ' . . . we are imprcssed 
. . . by the immense complexity of the 
forces impelling or hindering the appli- 
cation in the ordinary business of l ifc of 
the products of  man's scientific in- 
genuity.' 

After stating the problem the book 
goes on to examine the factors influenc- 
ing the application of  science. A l l  sides 
of industry, research, development, 
management and sales come in for 
criticism and encouragement. Case his- 
tories are traced for several developments 
including transistors, siliconer, penicillin 
and transformer steels, all of which 
sprang from British research work but 
were developed largely abroad. On the 
whole the authors are able to refutc thc 
charge that these discoveries were 'lost' 
to the U K  because of delays in applying 
them. 

Ion exchange resins are quoted to show 
that the U K  does not lag behind other 
countries i n  all fields. Most important 

developments i n  this field took placc in 
1934 at thc Chemical Research Labora- 
tory. Sutstantial work on this topic has 
bcen done in the US, but, say the 
authors, 'our  inquiries indicate that the 
technology is as advanced in th:s country 
as i n  America.' 

Chapter 5 (Thz extent of rescarch 
activity) contains figures for research cx- 
pcnditure in this country. For examp'c 
a Department of Scientific and Industrial 
Kescarch snmp!e inqui!.y gave the follow- 
ing results for 1955: 

Govrrnrnent direct work f 120 rnilliorr 
Govrrr~rnent contracts £ 115 ,, 
Uni~~er.sities, research 

a.s.soci~rtions rtc. £16 ,. 
lndrrstry f74 ,. 
Totol expendifrrrc, i n  

1955 f325 ,, 
(-C 80) 

This gives total research and develop- 
ment expenditure as 2 per ccnt of  gross 
domestic product. This, say thc authors. 
is a high figure as the US  proportion for 
1953 was 1.5 per cent. 

Perhaps the most important sections of  
thc took are those devoted to the organi- 
sation of  companies to give the test pos- 
sible use of research work. I n  many 
cases, particularly the craft industries, 
there is a rcsistancc to the adoption of  
ncw ideas which can only be overcome 
by good overall management. Faults i n  
industrial relations occur just as much on 
the research side as on the production 
side and the authors point out that the 
role of  the businessman. so often mis- 
understood by the scientist, is primarily 
not to encourage science but to use 
science for a varicty of purposes. He 
employs scientists to find applications of 

from the best to the worst.' 
'We have found many firms which need 

fear no comparison with similar firms 
anywhere i n  the world; but we have also 
found firms which have shocked us by 
their ignorant complacency. Although :ill 
countries must expect to have some 
unprogressive firms, we do not think this 
justifies the parochialism of large tracts 
of British industry. 

'But the situation we have observed is 
in process of change. Industrial research 
and development are growing rapidly, but 
their growth is mainly recent, and they 
will yield greatcr rewards in the future.' 

The authors do not believe that 
Government control or 'red tape' has any 
great effect and on p. 174 they suggest 
that the net efect of Government action 
must be favourable. 

Two findings, one encouraging, one 
showing the difficulties to be faced, con- 
clude the book. Technical progressiveness 
i$ related to financial success and i t  may 
pay to be first i n  the field rather than 
allow others to  do the pioneering. As the 
authors put i t :  'The forces of  natural 
selection, stimulating the growth of  proti- 
table firms, are allied to those of techni- 
cal progress. 

Less encouraging is the suggestion that 
backwardness is self-perpetuating, both 
i n  firms and industries. 'The backward 
firm, even i f  i t  can be made to desire 
technical progress, is ill placed to 
command the resources (and i n  particular 
the human ability) necessary to begin 
that progress. I t  w i l l  take much ingenuity 
by industry and Government to break up 
the crust of  habit and to divert lively and 
able minds from the places where change 
is most likely to where i t  is most needed.' 

J.P.S.J. 

Price's Second Fatty Acids Plant 
A SECOND Emersol unit for the produz- 
tion of  steariner and olcines has been 
completed by Price's (Bromborough) Ltd. 
Announcing this on Monday 3 June Mr. 
J. Arnold Fox, chairman, said that in 
1936 Price's was acquired by Unilever and 
after the war i t  was decided to carry out 
a major programme of reconstruction and 
modcrnisation. 

Immediately after the war Price's 
acquired the rights to a process for the 
solvent separation of  solid and liquid fats 
dcveloped by Emery Industries of 
Cincinatti. US. The first plant was built 
by Price's own engineers in 1950 from 
parts fabricated in the US by Rlaw-Knox 
of Pittsburgh. 

The Emersol process is carried out in a 
plant. most o f  which is constructed froin 
stainless steel. The process is continuous. 
automatic and is worked by two skilled 
operators a shiIt. Since 1950 oleines and 
stearines have been produced by the first 

unit and at the same time the old- 
Fashioned pressing process was also 
operated. The original pressing plant has 
now been closed down and is being dis- 
mantled. 

By using the Emersol process exclu- 
sively, claimed Mr. Fox. i t  was possible 
to maintain a highcr degree of quality 
control and to obtain an increased output 
of more standardised product and a 
higher degree of separation. 'As a result,' 
he said, 'we are now able to offer all our 
products to improved specifications.' 

Manegty Extension 
A new bay to the Milnrow works of  

Manesty Machines Ltd. has been com- 
pleted. Extensions now well und-r 
way at Speke will comprise new experi- 
mental laboratories and showrooms. 
additional offices and the doubling of  the 
present works area. 
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Need for More Capital Professor Wurster also criticised the 
abolition of export promotion measures. 
Last vear thev had reduced BASF earn- 
ings by an amount equivalent to a 20 per 

Stressed by German Big Three cent increase in the proposed dividend 
(of 10 per cent). Contrary to OEEC re- 
commendations, other countries had not 

Free Trade Favoured by Hoechst Chairman :$;: ~;;fril;fl;~;r$~;;f 
tari l~ protection. 

F INANCIAL problems connected 
with the continuous high capital 
expenditure o n  new plant were 

stressed by the leaders of the German 
chemical industry a t  the shareholders' 
meetings of the three 1G Farbenindus- 
trie successors, held in the third week 
of May. 

Protessor Haberland, board chair- 
man of Farbenfabriken Bayer AG, 
said that products which were no t  
made a t  all in 1948 accounted for  no  
less than 40 per cent of total sales in  
1956. This figure indicated the  need 

remember that in some countries with 
which German producers of bulk chemi- 
cals were engaged in the most severe 
competition there was no mutual liheral- 
isation. Several of these countries had 
maintained high tariff walls. If the Ger- 
man Federal Government pursued its 
liberalisation measures step by step after 
careful preparation. they would be ' a  
good prerequisite ' for the Common Mar- 
ket and Free Trade Area. 

Professor Wurster, of B~dische Anilin- 
und Soda-Fabrik AG, who also devoted 
a large part of his speech to financial 
questions, rcjected shareholders' criti- 
cism of the company's method of linan- 

Professor Wurster stated that BASF 
was disposing of 72 per cent of its out- 
put in the area of the Coal and Steel 
Union and of as much as 80 per cent in 
the projected Free Trade Area. It was 
possible to increase sales in this region 
even further but considerations concern- 
ing the location of production connected 
with the availability of raw materials in 
il Common Market could possibly affect 
competitive conditions. Profcssor Wur- 
ster drew attention in this connection to 
the big natural gas finds in Upper ltaly 
after the second world war and the op- 
portunities which had recently become 
apparent in the French Pyrenees. 

fo r  constant heavy investment expen- cing new investmeni largely out of its All thrce companies are well satisfied 
rlitllre nn  n e w  nlant Tn inrresre own resources as 'out  of olace '. Caoital with sales in the current year. BASF - . . - . - -.- . . - . . r..-.... - - -..-.-I"- 
total sales by D M  158 million, a n  
additional output of about D M  380 
million of some products had been re- 
quired last year because sales of other 
products had declined by about DM 
220 million. 

Capital  Expenditure 

Capital expenditure on investmenr 
work now under way amounts to DM 
450 million for Farbenfabriken Bayer 
AG. In 1957-1959 a total capital ex- 
penditure of at least DM 750-800 mil- 
lion is anticipated. Despite ' the re- 
markable earning capacity' of the enter- 
prise as reflected by last year's deprecia- 
tion allowances of DM 177 million, 
Professor Haberland thinks that the in- 
vestment expenditure cannot be met 
without recourse to outside finance. 
Additional capital will be needed al- 
ready within the next twelve months. 

Professor Winnacker, board chairman 
of Farbwerke Hoechst AG, said that the 
German chemical industry required a 
volume of investment expenditure equal 
to 10 per cent of total sales in order to 
assure a healthy development in the 
future. As, however, it was incapable 
of accumulating reserves to the extent 
foreign competitors did, it stood in need 
of a period of financial consolidation. 
Hence the dividend policy must not be 
judged from the point of view of the 
cap~tal market alone. 

Commenting on the Common Market, 
Professor Winnacker said that he 
favoured free trade as a matter of prin- 
ciple. The chemical industry, however. 
was operating in some fields in which it 
could not do without duty protection. Thi? 
held good in particular in fields in which 
it was unable to keep in step with foreign 
producers because of natural raw mater- 
ial conditions. It would, for bstance. 
be hardly possible to defend the produc- 
tion of phosphorus compounds without 
tariff protection against the US. Produc- 
tion of petroleum chemicals would also 
require some protection for quite some 
time to come. 

Professor Winnacker said one had lo 

expenditure in the chemical industry was 
inev~tably high, partly because of rising 
demand, partly because of the exceed- 
ingly rapid technical progress through- 
out the world. 

The existing disproportion between the 
.iuoolv of and demand for caoital could . . ,  ~ 

not, as far as BASF was co~ccrned, bc 
eliminated by curbing capital require- 
ments. The continued expansion of pro- 
duction largely depended on an increase 
in the supply of capital. The company 
was therefore watching with the greatest 
anxiety the fact that various sources of 
capital were now supplying much reduced 
amounts of finance for industry. 

The chemical industry, Profcssor 
Wurster said, could not do without spccial 
depreciation allowance in the first few 
years after new plant had been built. 
Present methods of self-financing would 
not do in the long run. More use than 
in the past would have to bc made of 
share issues as a means of attracting 
capital into the chemical industry. 

reports that past investment expenditure 
was beginning to be felt while Bayer and 
Hoechst say that the rate of sales in the 
first five months of 1957 has been above 
expectations. This has been partly due 
to some plants having been extended r r  
newly erected. Bayer expects to bring 
extensions to the Dralon fibre plant and 
a new big titanium dioxide plant into 
operation this year. The full effect rf  
Bayer's capacity cxtensions. however, will 
not be felt until next year. 

Hoechst now expects to start produc- 
tion of heavy water towards the end of 
this year. It is co-operating with 
Siemens-Plania in the production of 
atomic graphite. As regards the de- 
velopment of nuclear processes for the 
generation of electricity. Hoechst is con- 
lining itself to work on physical and 
chemical problems and the production of 
ancillary materials. The special labora- 
tory under construction at Griesheim 
will concern itself with the processing 
and utilisation of spent nuclear fuels. 

Berk's Schori Division Promotes Plating 
by Electroless Method 

PEEN plating, a process in which articles manager, peen plate department, and Dr. 
can be plated without the use of electri- T. P. Hoar, departme~it of metallurgy. 
city, is being promoted by the Schori Cambridge University. 
division of F. W. Berk and Co. who hold 
the rights from the US fo; the UK, ICI Plastics Extensions 
Europe and most British Commonwealth 
countries. in Lancashire 

The articles are given a suitable pre- 
treatment: degreasing, acid pickling or 
grit blasting to etch the surface. and some- 
times a very thin coating of copper. They 
are then put into a hexagonal tumbling 
barrel with an impacting material, a pro- 
moter solution, the coating metal in the 
form of a fine dust, and water. Particles 
of metal dust are welded on to the surface 
of the objects by the hammering action of 
the impacting material. 

Full details of the process were given 
in a paper presented at the spring con- 
ference of the Institute of Metal Finish- 
ing. 10 April, by Mr. G. H. Jenner, 

A site of about 90 acres on the northern 
outskirts of Darwen, Lancs, is to be 
purchased by the plastics division of ICI 
I.td., uhject to planning approval being 
obtained. 

ICI's manufacture in Darwen has so far 
hecn confined to Perspex acrylic sheet and 
allied products at the Orchard and 
Britannia Mill sites. The company plan 
to develop the new site for a wider range 
of products, and the first plant to be 
erected will probably be for the manufac- 
ture of Melinex polyester film. Later the 
land may be used for a further extension 
of Perspex production. 
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One o f  Europe's most modern clremical 
concerns, Chemische Werke Hiils AG, 
has been quick to adopt arrtonlation tech- 
niques. Esmblislted in 1938. the company 
now employs 13,000 workers, and lras an 
annrial turnover o f  abotrt DM 450 
million. The works were erected in two 
years for tlre production of BUNA syn- 
thetic rubber, btrt the ntoderrtisations 
carried out since 1945 have enabled the 
production range to  be extended to  syn- 
thetic plastics and prasticisers. raw 
materials for detergents, chlorinated 
hydrocarbons, organic  acid.^ and their 
salts, ethylene Irydrocarbonr, et l~ylert~ 
glycol and derivatives. and carbon black. 

This shows the largest I automatic production 
department at  Chemische 
Werke Huls AG-the ethy- 
lene oxide department. 
Ethylene oxide, produced by 
the contact process, is used as 
an intermediate in  the tex- 
tiles, dyestuffs and pharma- 
ceutical industries. From the 
three desks. 35 different pro- 
cesses are automatically 
regulated and 200 operations 
are worked by remotecontrol. 

2 The control department for the 
regeneration of waste sulphuric 

acid. O n  the control panel is a diagram 
of the ~roduct ion flow installation for 
measuiement and control. Recording 
instruments are beside the production 
charts. Advantage of this a&angement 
is that general production procedure 
can be controlled from one part of the 
works. 

3 The automatic control 
room for ethylene pro- 

duction. Production is con- 
trolled on the long wall which 
has the flow sheet on it. By 
means of electro-pneumatic- 
ally controlled regulators the 
required temperature, pres- 
sure and rate of flow are 
checked. 

This depicts the control layout for 4 the production of acrylonitrile, 
starting material for many fibres and 
fabrics. The panel contains an outline 
of  the flow process and a range of 
regulating and recording instruments. 
Control of the production process is 
managed from a desk on which are 
remote control panels, a selection 
mechanism for ascertaininn tempera- 
tures and automatic regulators. l n  the 
event of a breakdown lamps light up on 
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ADOPT AUTOMATION ON 

LARGE SCALE 

the flow sheet and their flashes are 
accompanied by sound signals. 
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PROPERTIES OF SOLVENTS 
SOLVENTS. By Tlrornas H. D ~ r r o r ~ s .  
Seventh edition. Chapman and Ha l l  Ltd.. 
London. 1957. Pp. 244. 30s. 
HANDBOOK OF SOLVENTS. Volume 1. Pure 
Hydrocarbons. By lber! Mellun. Rein- 
hold Publishing Corporation, New York; 
Chapman and Hal l  Ltd., London. 1957. 
Pp. 249. 52s. 

A solvent may be broadly defined as 
some substance or mixture of substances 
by means o f  which a solid may he 
brought into a fluid state. This definition. 
though somewhat crude and inadequate. 
may be regarded as expressing the general 
idea o f  a solvent. With cellulose lacquers 
the object o f  the solvcnt is to provide a 
means o f  transferring a solid, such as a 
cellulose ester, from one place to another 
i n  a convenient and desirable manner. 
When the transference has been accom- 
plished the solvent is o i  no further use 
and has to be removed as rapidly and 
completely as possible. For  the produc- 
t ion o f  a satisfactory f i lm various other 
factors make i t  desirable that certain 
characteristics o f  the solvent should be 
known and that a solvent should be 
chosen which is suitable for a particular 
application. The most important charac- 
teristics o f  a solvent are solvent power, 
volatility, stability, toxicity, inflammn- 
bil i ty and colour. 

Importance of Viscosity 
Viscosity is also o f  considerable 

importance in relation to the use o f  
lacquers. Vapour pressure and viscosity 
are somewhat related properties since the 
greater the vapour pressure o f  a solvcnt 
the lower the viscosity o f  its solutions. 
One o f  the most important factors affecl- 
ing toxicity is the volatility of the sol- 
vent, since this largely governs the con- 
centration which can arise under given 
conditions. The probability o f  a lethal 
concentration being reached is greater 
wi th the low boiling point solvents than 
wi th those o f  high boiling point. The 
inflammability o f  a lacquer is  governed 
initially by  the flash point o f  its volatile 
ingredients. Practically all lacquers con- 
tain either solvents or diluents o f  the low 
boiling class which flash at ordinary tem- 
peratures. However, the flash point o f  a 
mixture o f  inflammable liquids is not 
necessarily identical with that o f  its 
lowest flashing constituents-it may be 
higher or lower. 

I n  1930 the practical use o f  plastics 
was mainly confined to a few such as 
cellulose acetate and nitrate, phenolic and 
urea materials and alkyd resins for sor- 
face coatings. The immense possibilities o f  
synthesising many new plastics were forc- 
seen only by those in the industry. Sol- 
vents have been closely connected with 
plastics, to an extent not contemplated 
in those early days, both as regards their 
mutual use and as products from idcnti- 
cal raw materials. The manner i n  which 

a solvcnt acts and the reason for its sol- 
venl action have been cxtcnsively invcsti- 
gated, but the problem is u~idoubtcdly 
very complicntcd. Thus while some 
varlctics 01 cellulose nitf i l ls are soluble 
i n  a mixture o f  alcohol and ether they 
arc not soluble i n  citlicr liquid seplrately. 
I'lasticising solvents, or pl;tsticiscrs, arc 
substances o f  very low volatility which 
possess the power 01 incrcaslng the flexi- 
bility o f  polymers. I'lasticisers act as 
lubr~cants and by incruasing the distances 
between adj;rcent chains of polymur 
weaken thc lorccs holding them together 
and permit gre:lter relative movement. 

I n  his contribution to the literature on 
solvents Dr. Durrans has cnde:~vourcd to 
bring his information into a concise form 
wherein the scientific and fundamental 
aspects o€  the subject are exprcssed i n  
3 readily coniprehensible manner, and to 
show the relations o f  thcsc aspects to 
technical us:~ge. The first p;~rt of the book 
takes the 101-m o f  a more or less con- 
nected series of chapters dcaling with the 
scientific fundamentals in a broad and 
simple manner. Thc second part is of :I 
more ut~iitarian nature and deals com- 
prehensivcly with indivldu;rl solvents, 
mainly with the view of facilitating tlie 
intelligent use of thcsc solvcnts In thc 
cellulose lacquer industry. The book is 
not, however, designed to deal with the 
actual manufacture o f  lacquers or 
varnishes. 

Solvents dealt with i n  tlie second half 
o f  the book include hydrocarbons, 
alcohols and ethers, ketones. esters, gly- 
cols, cyclohcxane dcrivntives. chloro com- 
pounds, furancs, and various plasticising 
solvents. The data quoted in this section 
for the physical and clicniical cli;~r~~cteris- 
tics o l  a solvent refer primarily to those 
for a technical product of good quality. 
although some data are given relating to 
pure substances. 

Solvent Impurities 
I n  many cases, however, i t  is not 

desirable or expedient that chemically 
pure substance should be used for 
lacquers. I n  some instances the presence 
ol' impurities considerably enhances the 
desirable propertie.; 01 :I solvent. On the 
other hand the cost of removing certain 
impurities may be out of all proportion 
to the adv;~nt;lges to be gaincd. 

In  view o f  the large and increasi1:g 
number o f  proprietary names of solvcnts 
these have been mostly eliminated from 
the text, although a list is given i n  an 
appendix which gives their probable com- 
position. 

lbert Mellan's volume is the first o f  a 
projected series dealing with :r wide range 
of chemical groups of solvcnts. Thc term 
pure hydrocarbons is not apparently 
used in its strict chemical sense, but as an 
indication that the solvents discussed 
contain only hydrocarbons; most o f  those 

dealt with are in fact mixtures. The book 
is more particularly directed at the techni- 
cal personnel cngaged in the manufacture 
and a p p l i ~ ~ t i o n  ol' solvents. The uqe of 
commercial and prop.ictary names in 
place o f  chcmical designations and the 
Pact that lhcsc products are almost 
entirely Amcriczin i n  origin means that 
a lot o f  the information is likely to be c f 
limited use outside thc American 
continent. 

The introductory section is o f  general 
;~pl?eol ranging over the use o f  coal and 
pctrolcun~ as thc source o f  modern sol- 
ventu. and the various propcrtics of a 
solvcnt, such :IS aniline point. dilution 
rntio etc.. which arc of significance in 
specifying :I sovent. The major section r f  
the book lists various properties o f  com- 
mcrci:~l solvcnts, which are divided ir.to 
aliphi~tic and ;~rom;~tic hydrocarbons and 
terpencs. The solvents are classilicd 
according to their di\till;~tion range start- 
ing with those of lowest boiling point, and 
in thc main designated solely by the 
proprietary name o f  a particular manu- 
lacturcr. The information thus provided. 
while impor1:lnt technically l o  American 
commcrci;~l users o l  solvents, is likely 
to t e  limited in its appeal to British 
re:~ders. G .  S. ECERTON. 

Heating Without 
High Temperature 

Heat Source 
1N~llCllON AND DIELECTRIC HEATING. 
Electricity and I'roductivity Series No. h 
British Elcctl-ical Development Associn- 
tion. London. 1957. Pp. xv+ 191. 8s 6d. 

Use o f  ~nduction hcating is at preqent 
Iargcly conlined to mct;ll relining and pro- 
cessing and the lirst two p:irts of this 
book arc :~lmost entirely devoted to the 
theory nnd pr:~cticc of this method. 

Howcve~-. at the cnd o f  chapter 111 there 
is :I scction entitled 'Induction hc;~ting 
lo r  chen1ic;ll and process plant' and this 
provides a clue to what might wc!l 
kccome ;In import:lnt chcmic;tl engincer- 
ing procedure. T o  quote fl-on1 the book : 
'A  convcnicnt way. however, of rni\ing 
the temperature of thc vessel la $te:.l 
autocl:~vcl and its contents as rapidly as 
possible, without :I high tempel-ature he:lt- 
ing source, is to use norm:~l frequency 
induction hcating.' 

Part three o f  the hook is devoted !n 
dielectric het~ting. When n non-conduc- 
ting materi:rl is placed tetween two 
electrodes and an :~ltcrnating v(~lt:~ge 
placed across them the rn:~terial under- 
goes molcc~ll:lr d i \ t u ~  b;~ncc and is lie:~tcd. 

I n  the chcmic;~l licld the plastics 
industry has bcen the largest user c f  
dielectric he:~tlng. I t  i\ cl;linlcd Ihat the 
introduction of this type o f  heating into 
the m:rnu[octul-c o f  moulded components 
eon increase the productive capacity ol 
a pl-ess by 1-00 to 300 per cent. 

Another important :~pplicntion is the 
welding 01 thin sliccts of thermoplastics 
materials. 

I t  would seem from a study of thir 
book th:11 the potcnti;~litics o f  induct io~~ 
and dielectric hcating have not yet been 
fully rc:lli\cd in the chemical industry 
and wc can cxpcct wider future applic:~. 
lions o f  these versatile methods. J.P.S.J. 
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Chemist's Bookshelf Source Book of 
Greatest Value 

'CHEMICAL ENGINEERING PRACTICE'. Edited 
by Herhrrt W. C r ~ f ~ i c r  and T r ~ f o r  Drri~i(~,~. 
Vol. Ill-Solid Systems. Butterworth's 
Scientific Publications, 1.ondon. 1957. Pp. 
v i  + 534. 95s. 

Publication of  the third volume in this 
series w ~ l l  be welcomed by all conccrnrd 
with chemical cnpincering. fioth the 
teacher and resclrch wol-kcr wil l find 
inspiration in this took, and the practising 
engineer will discover it to be a source 
book of the gret~test v:\lue. A ple~rsing 
feature is thc up-to-d:ite rcfcrence scction 
given at the conclusion o f  elch chapter 
and, in several cases, :in extensive bikli- 
ogr:tphy. 

The first major wction contains five 
chapters. concerned with sirc rcduction. 
in the cour\e of  which fundament:~l 
principles are thoroi~ghly surveyed along 
with interesting d~scussions on the cquip- 
ment used. I t  is proh:~ble th:it hcrc is 
presented the largest collection of  practi- 
cal data on the subject yct brought 
together in one volume, and making 
available those details sought after t y  
design and proces.; engineers. A chnptcr 
is included on fine grinding. 

There follows an excellent account 14 
screening and associated processes., which 
Serves as a precursor to sections con- 
cerned with mineral.; tencficiation pro- 
cesses. The classic proccjscs of  tabling and 
jigging are treated vcry thoroughly and, 
in thc chapter on wet classification. hydl-o- 
cyclone operation is discussed. Flotation 
and sedimentation arc cach treated in an 
authoritative manner. The use of dense 
media for coal cleaning is discussed in a 
series of  descriptions of modern prnces- 
sing plant while. in direct contrast, there 
is a scction on the separation of fraction.; 
bv air flow. 

Materials storage and handling is a 
perpetual problem for the process engineer 
and especially is this the c:lse when solids 
are being considered. This volume, how- 
ever, contains a lucicl account o f  thc\c 
matters which should provc to be 
especially valuable. An equally wclco~ne 
contribution is that dcnling with the 
measuring and gauging of solids in Du!k. 

Mixing of solids is a vcry difficult sub- 
ject to discuss in the space av;~ilahlc in 
a text of  this nature. The section denling 
with this matter is mainly descriptive. 
although an attempt is made to explain, in 
an outline manner, thc mechanics of thc 
process. 

The final section is cntitlcd 'Cleaning 
gaseous media,' and consists of  two 
chapters concernccl with cyclones and 
electro - precipitators rcspectively. The 
author? are rccognised experts in these 
fields and the presentation. in each case. 
is clear and precise. 

The slight misprints ohserved arc 
immediately obvious and easily corrected. 

Book for Tracking Down Reactions 
ENCYCLOPEDIA OF CHEMICAL REACTIONS: 
Vol: VJ. Compiled by the late C. A. 
Jacohrotl: Edited by Cliflord A. Hnmpel. 
Rcinhold Publishing Corp. New York: 
Chapnrnn and Hall Ltd., London. 1956. 
Pp. v i i  i 438. 100s. 

There is a suggestion in the preface 
to this volume that the remaining volumes 
in the series will confine themselves essen- 
tially to the material which Professor 
Jacobson had collected before his death, 
with only minol- :rdditions. There docs 
not, howcver, appear to be any restric- 
tion in scope bcc:luse of this. Each of the 
elements with which this volume deals, 
samarium (77). scandium (128). selenium 
(387). silicon (6383.' silver (1 101) and 
sodium (1714) has a reoresentativc allo- 
cation of entries. as indicated by the 
numbers in brackets. The smaller sec- 
tions on samarium and scandium are 
only to be expected since the chemistry 
of these elements has not been extensively 
investigated. 

The form of the entries follows that in 
previous volumes: th3t is. the compound 
s'udied, the reagent. :I statement in words 
o f  the reaction. an equation for the 
re:lction, and the literature reference. 
This rigid specification undouttcd!y 
leads, as in previous volumes, to o c x -  
tional dubious. anomalous. even (chemi- 
cally) absurd results. Examples are: the 

formulation and naming of a compound 
as selenium sulphur oxytetrachloride, 
SeSO,CI,; the nicely balanced production 
of oxygen i n  the decomposition of  
scandiuln nitrate; the representation of 
'hydrous scandium oxide monohydrate. 
Sc,O,,.H,O.aq.' as the product of the ac- 
tion of  sodium hydroxide on scandium 
chloride, although ammonia and potas- 
sium hydroxide are stated simply to 
produce Sc(OH),. 

Howevcr, the terms of reference of the 
series make i t  clear that the purpose of 
these volumes is not to correct published 
work, but merely to record i t  i n  a form 
that can readily be consulted. Anyone 
wishing to track down known or reported 
reactions will find these volumes of 
undoutted help i f  this limitation is borre 
in mind. 

I t  is probable that the reader will be 
forcibly struck by the amount of  existing 
inorgmic 'facts' deriving from 19th cen- 
tury investigations which have not been 
subjected to a critical examination i n  the 
light of  modern knowledge. 

The reviewer bas already had occasion 
to comment on the lack of  uniformity. 
i n  earlier volumes, of binding style. The 
binding of this volume follows that of 
Vol. V; but for some unexplained reason 
the tyue face h3s now been comolete:y 
altered. CECIL L. WILSON. 

Valuable Analytical Reagent 
OXINE AND ITS DERIVATIVES. VoIs. I11 their chemical stability and their absorp- 
and IV. R. G. W. Hollirt~shrnd. Butter- tion spectra. 
worths Scientific Publications, London. Volume I V  has seven chapters dealing 
1956. Pp. 278 and 324 + indexes. 42s with the carboxylic acids, the phenyl, 
ncr volume. nitro, nitroso, azo, and amino derivatives: 

I n  these two volumes the author com- 
pletes the monumental task of surveying 
the entire literature of  oxinc, and thc 
very high standard which was achieved 
in the earlier volumes is con.;istently 
maintained. I n  this series the derivatives 
of  oxine are examincd with the caref~ll 
attention to detail which chnracterised his 
study of the parent compound. 

Volume I11 is divided into five chapters 
de:~linl: in order with the salts of oxirc 
it-c!f, the mono-halogen and the pol?- 
h:~logen derivatives, the methylated oxincs 
and the oxine sulpthonic acids. The first 
c1l:ipter contains an analysis of  the con- 
iuscd nomenclature of  the oxine si~lohatcs 
2nd an account or their use in medicine 
and :rericult~~re as bactericides and 
fu~gicides. 

The following two chapters contail? 
very complete accounts of thc prepara- 
tion and pronertics of the halogenatcd 
oxines including the fiuoro derivatives 
and describe a number of  methods for 

the dihydroxy quinolines, miscellaneous 
derivatives such as the alkyl, alkenyl and 
acyl derivatives and then N-oxide. 

The final chapter wil l be of  little 
interest to the analytical chemist as i t  is 
devoted to effects of  oxines upon bacteria 
and fungi. 

Also in Volume I V  are the complete 
author index and an addendum of papers 
too recent for inclusion in the appropriate 
earlier chapters. I t  is a striking indication 
of  the continued attention which is being 
paid to the subject that this section alone 
covers 150 pages. 

To  sum up the complete series i t  may 
fairly be said that they constitute an 
excellent abstract service and one which 
will save the analytical chemist countless 
hours i n  the library. Nevertheless i t  
should be stressed that the treatment is 
entirely uncritical, the personality of the 
author never intrudes except i n  minor 
dctails as for example on page 798 where 
he suggests a possible reducing agent for 5- 
methyl-y-phenylazo-oxine. I t  is necessary 
therefoe that the work should t e  used 

An excellent index is provided and this the determination of the rarer metals. critically and not considered as a manual 
makes the volume particul:~rly satisfactory Data of a physico-chemical nature such as of  standard recipes. On the other hand i t  
to use. The student wil l find this a the chelzrte stability of various metal is certain that the collection of so much 
fascinating volume, where philosophy and oxinatcs may be found in the chanter information in one place wi l l  stimulafe 
knowledge are blendcd to discover the dealing with methylated ox'nes, together the reader to make comparisons o f  the 
basic processes through which our every- with a review of the attempts to relate many methods and i t  is to be hoped devise 
day needs are satisfied. H. K. SUTTLE. the structure of substituted oxines to both new methods. 1. R. MAJER. 
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FLAMEPROOFING OF extremely eligible.' 
A fourth process, which like those 

mentioned above, is applied to the fabric 

APPAREL FABRICS 
BSI Report Describes Processes 

W ORK on the development of flame- 
proofing and flame-resistant pro- 

cesses for apparel fabrics is still in its 
early stages. So far three processcs have 
been developed; these are discussed in 
'The  Flammability of Apparel Fabrics.' 
a report of a committee of the British 
Standards Institution (PD 277711957), 
price 4s net from the Institution, 2 Park 
Street, London W1. Each is suitablc for 
cellulosic fibres, the group which presents 
the greatest risk of accidents. 

I-THPC. The principle underlying 
this treatment is the formation of in- 
soluble resins inside the fibres. THPC is 
the basis of the Proban finish of which 

retardant solution is marketed by Peter 
Spence and Sons Ltd. under the name 
Lifeguard, a trademark that applics only 
to the chcmical solution and not to thc 
flame retardant process. The company. 
which supplies the solution and provides 
technical service, claims that apart from 
some possible release of small quantities 
of thcse oxidcs at the first wash, the 
treatment is unaffected by launderings or 
dry cleaning. 

The MRC burns unit has reported thnc 
Lifeguard treated fabric is unlikely to 
entail toxic hazard; the report addcd t h : ~ ~  
' a s  a flameproofing process it appears 

in the piece, has been developed by the 
Lace Research Association and John 
Heathcoat and Co. Ltd. for nylon nets 
and laces. It is said to be effective in 
reducing the burning rate as against other 
stiffening materials which can cause 
these fabrics to burn more rapidly. The 
12RA process is based on thiourea and 
methylnted urea formaldehyde resins. 

So far as thc eflcct of the various 
treatments on othcr properties of tex- 
tiles are concerned, there is evidence that 
when correctly applied no adverse re- 
sults occur. On the contrary, the resin- 
forming compounds are said to give 
treated fabrics better dimensional stability 
and there is also a higher resistance to 
tension and creasing. The effect on such 
properties as handle and drape cannot be 
objectively asscsscd, but the producers 
of the proofing agents are satisfied that 
there will be no deleterious effects. 

the patent rights are controlled by Proban 
~ t d . .  a joint subsidiary of the Bradford ABCM Members Attend Harrogate 
Dyers' Association Ltd. and Albright and 
Wilson Ltd. The finish is unaffected by 
laundering or dry cleaning. Work Study Conference 

No in?ormation has been published 
regarding possible toxic effects arising 
from the presence of THPC in a fabric. 
But Dr. J. M. Barnes, Medical Research 
Council Unit for Research in Toxico- 
logy, after a number of experiments mndc 
at the request of Albright and Wilson 
Ltd. concluded that no material of a sig- 
nificantly toxic nature could be extracted 
from the treated cloth nor on burn- 
ing the cloth were the fumes produced of 
any greater toxicity than those produced 
from untreated cloth. 

2-Antimony Oxide. The flame re- 
tardant properties of chloride are used 
in a new flame-proofing process de- 
veloped by Antiflamm Ltd., 138 Royal 
Exchange, Manchester, a new company 
formed by Associated Lead Manufac- 
turers Ltd. and Horroekscs, Crewdson and 
Co. Ltd. 

Tendency to Rot 

Antimony chloride cannot be used 
directly as it tends to rot the fabric. To 
overcome this difficulty antimony oxide 
is dispersed in p.v.c. and the fabric 
(cotton or other cellulosic material) is 
treated with this dispersion. 

No antimony chloride is present in the 
fabric but at the ignition temoerature o l  
cotton hydrochloric acid is liberated from 
the p.v.c. and immediately reacts with 
the antimony oxide to form antimony 
chloride vapour which extinguishes the 
flames. 

Fabrics treated with this process are 
claimed to pass both BS and ASTM 
inflammability tests and will not support 
combustion when a large naked flame is 
applied and then withdrawn. Laundering 
and dyeing properties are said to be good 
and tests have revealed no skin iiritation 
hazard. 

3-Artfir~iony nr~d Titnrtirrrn. Com- 
pounds of these substances are applied 
to the fabric so as to precipitate in- 
soluble oxides inside and around the 
fibres. An antimonyltitanium flame- 

REMENDOUS interest in more effi- T .  clcncy was shown by chemical firms ir~ 
the North of England said Mr. George 
Brcarley. director-to-be, Association of 
British Chemical Manufacturers, at a 
work study conference held by the 
ARCM in Harrogate on 23 to 25 May. 

'Thcy are putting their backs into 
taking advanta~e of the latest manufac- 
turing techniques and are doing very 
wcll,' he said. 

Good progress had been made in this 
direction by small chemical firms, Mr. 
Brearley continued. At the last con- 
fcrence moyt lectures were given by cx- 
perts from large companies, but today 
many small manufacturers wcre obtain- 
ing the same degree of soecialiscd know- 
ledge. 
Mr. D. V. E. Howard told the con- 
ference that an~lication of work studv in . . 
smallcr factories might present problems. 

' I f  the labour turnover is small there 
will be process operators who have been 
working on the same job for years and 
superviqors who have supervised the 
same processes since their appointment. 
Thus there will be a very great resistance 
to change, partly because they are sure 
there is no better way of doing the job 
and partly because they fear that if a 
better way is found it reflects on their 
ability. 

'On the other hand, in the smaller 
firm there should be a very good team 
spirit. There should be a minimum of 
suspicion between management and em- 
ployee. Top management should be 
able to take a personal interest in the 
activities of work study officers and. if 
need be, p!ay an active part in imole- 
menting changes. I cannot emnhssise 
too much the need for a good relation- 
ship between management and workers.' 

BSI Set Up New Committee to Study 
Colouring Matter in foodstufs 

S T A N D A R D S  for the purity of colour- 911 deals with the biological assay of 
Ing matter-both natural and artificial vitamin D3 in food oils. Another BS has 

-used in the manufacture of food are to becn nublished for annatto used in 
be prepared by a ncw committee set up co'ouring butter. 
by thc British Standards Institution. The It is thought that there is consider- 
committee hopes to hold its first meeting able scope for additional. national 
in July. standards and codes of practice. 

It has been established following an The new BST committee which is 
anproach to the BSI from the Minisfry charged with preuaring standards of 
of Agriculture, whose own food standards quality for colourin$ matter. includes 
committee hag for some time been work- renresentatives of the Association of 
ing on the subject of colouring in foods British Chemical Manufacturers. essence 
and has issued recommendations on the manufacturers. food manufacturing con- 
colours which should bc pcrmittcd. cerns. research associations. Government 

Although BS1 has not nreviously been dcpartments, and organications such as 
particularly concerned with food stand- the Association of Public Analysts. the 
ards it has completed, or is engaged on. Rritish Pharmaconocia Commission. the 
several oroiects in this field. For ex- Pharmaceutical Society. the Royal Insti- 
amolc. Rritish Standards have been pub- tute of Chemistry. the Society for Analv- 
lished on methods of chcmical and tical Chemistry and the Society of   he mi- 
physical analysis of dairy products. RS cal Industry. 



8 June 1957 CHEMICAL AGE 

ClBA MAY CONCENTRATE SOME PRODUCTS IN 
PLANTS IN COMMON MARKET COUNTRIES 

B OTH 1. R. Geigy AG and Ciha AG 
of Switzerland reportcd incrcascd 

turnovers in 1956. Geigy's net profit of 
SF 8.5 million, comparcd with S F  8.1 
million in 1955. Dyestuff exports wcrc 
up on 1955 and the share o l  the Euro- 
pean market increased at  thc expense of 
North America. Chemicals, textile 
finishing products and pharmaceuticals 
all showcd increased turnovers. Govcrn- 
ment restrictions in a number of countries 
adversely affected the sales of insccticidzs. 

Ciba's annual report shows that the 
company's share of world tradc in 
chemical products increa~cd in 1956. 
Turnover rose by 5.7 per cent to rcach 
SF 827 mi:lion, with all sectors of thc 
business sharing in the increased results. 
including dyesiuffs. sales of which had 
fallen in 1955. As in previous years, 50 
per cent of salec went to the European 
and 40 per cent to the US markets. Net 
profit totalled S F  22 million. 

Ciba exoorts 25 per cent of its pro- 
ducts to the six common market coun- 
tries and at the annual meeting, the vicc- 
chairman said the firm would probably 
be forced to accelerate plans to concen- 
trate production of certain items in its 
factories in those countries. 

Bel~ium Chemical Industry 
in March 

As in preceding months, the situation 
in the Belgium chemical and allied 
industrim was dominated by the closure 
of the Suez Canal and the transport difi- 
culties which have resolted. 

The surtax of I5 per cent applied by 
France on freed products aKected trade 
with that country. There was no change 
in the fertiliser situation. Sales of 
mineral chemical products wcrc favour- 
able. There was noticeable interest in 
most sections of organic chemicals. 

Good activity was reportcd in paint?. 
photosensitive products, pigmenti, plac- 
tics materials and explosives. 

Pharmaceutical trade remaincd quiet. 
Soaps reflected the rebound of heavy sales 
last winter. The rubber industry is being 
tried severely by the measures taken bv 
France. 

Caffeine from Tea Waste 
A scheme for the manufacture of 

caffeine from tea wmte has been prepared 
by the Small Industries Organisation of 
the Indian Ministry of Commerce and 
Consumer Industries. 

India's annual production of tea is over 
600 million Ib. of which nearly thrcc- 
quarters is exported and thc remainder 
utilised for meeting India's home need?. 
A large quantity of tea leaves is left 
unused as tea waste and is an economic 
but important source of caffeine. 

Attempts have been msdc to extract 
this alkaloid from tea waste on economic 

lines In cotnpctition to the imported pro- 
duct. In the schemc prepared by the Small 
Industries Organisation the process of 
extraction and manufacturc of caffeine is 
detailed. Basic data regarding require. 
mcnts of plant and equipment, capital 
investment, manufacturing costs etc., are 
also given. Fabrication of the equipment 
needed for the industry is envisaged in 
the scheme. 

Since the demand for caffeine in the 
country is about 30,000 Ib. per year the 
futurc of the industry is conyidered to be 
bright. 

Copies of the scheme can be obtained 
free from the Development Commis. 
sioner, Small Scale Industries, 114 
Sundar Necar. New Delhi. 

Ammonium Sulphate Plant for 
Rumanian Coke Works 

Ncw plant for thc production of 
ammonium sulphate has been commis- 
sioned For the coke works at Huncdoera. 
Rumania. The precision equipment 
required was partly imported and partly 
home produced. This new ammonium 
plant will also produce pyridine bases 
and phenols for the pharmaceutical 
industrv. Pure benzene. xvlene and toluol 
are also being produced as solvents for 
the pharmaceutical and chemici~l 
industries. 

US Pilot Plant 
for Decaborane 

First commercial plant for producing 
decaborane is that of American Potash 
and Chemical Inc. Decahorane is a high 
energy compound which on burning gives 
off 28,000 RThU per Ib. The company 
is concentrating on the jet and rockets 
fuel aspects, but small quantities are stated 
to be available for industrial investigation 
studies. 

US/ltalian Sulphur Marketing 
Agreement May be Revived 

Hopcs that the US may revive 
the marketing ;lgrecment which existed 
before the war between US and Italian 
producers of sulphur have been raised 
by the virit at the end of May of an 
American commercial mission to the 
various sulphur-producing ccntres of 
Sicily. 

Under this agreement Italy produced 
about 300,000 tons of sulphur yearly and 
exported some 200.000 tons. Sicilian 
mines contributed to this output to the 
extent of 65 pcr cent. After thc war, the 
agrcemcnt was not renewed and the 
Italian output of sulphur dropped to 
about 100,000 tons while a startling 
shrinkage in exnorts led to a ?welling of 
surplus stocks. The few mines that still 
operate in Sicily are reported to be under- 
going difficulties and causing concern to 
banks that finance them. 

Sicilian producers cannot compete with 
American competition because the par- 
ticular structure of US sulphur mines 
allows economlc and efficient methods 
which are impossible with the geological 
structures existing in Sicily. Even if the 
US agree, in the general interests of 
Europe, to make room for Sicilian pro- 
ducers, there will remain Mexico which 
has recently appeared in the market and 
which has mines that permit American 
methods. It is believed, however, that 
much could be done by modernising 
Sicilian methods as far as possible and 
investing adequate money in prospecting. 

Vanadium Mill Planned 
for Transvaal 

In association with High Speed Steel 
Alloys of the UK and Rockefeller Centre 
Inc., US, Minerals Engineering Co., US, 
is to construct a vanadium mill in the 
Transvaal. The mill will have a capacity 
of 3.6 million Ib. of vanadium concen- 
trate annually. The plant is being built 
by Minerals Engineering Co., South 
Africa, in which the three companies will 
hold stock. 

IT1 Celebrates Silver jubilee 
The first 25 ycars of the Mysore In- 

dustrial and Testing Laboratory Ltd. 
(ITL) is recorded in a special silver 
jubilee souvenir, recently published. 

Founded in 1931 by the Mysore 
Government the ITL has two main ob- 
jects: (I) manufacturing the pharma- 
ceutical requirements of the several 
Government departments and (2) having 
a testing and research laboratory where 
industrial problems uf the state caa be 
investiaated and Government purchases 

tested. 
Development of ITL between 1931 and 

1944 is summarised as follows: 
1931 Spirituous section started. Manu- 

factures standard spirituous pharma- 
ceutical preparations. 

1933 Analytical and tcsting labora- 
tory. 

1938 Medicinal specialities. 
1939 Biolocical orenarations. 
1941 Fine chem;cals. 
1942 Injectables. 
1944 Malt extract. 
Eight production charts indicate how 

production has, in general, increased. 
particularly in the last two years. 

Sulphate Wood 
Turpentine Symposium 

Forty representatives from industry 
and Government met on 7 May in New 
York for a symposi~~m on sulphate wood 
turpentine. This symposium was organ- 
ised by the sulphate turpcntine division 
of the Pulp Chemicals' Association and 
was introduced by Albert Scharwachter, 
president of the Association and execu- 
tive vice-president of Arizona Chemical 
Co., and by L. A. Radeker of Champion 
Paper and Fibre Company who is chair- 
man of the division. 

The subjects discussed at the sympo- 
sium were: history of the industry, 
statistics and estimates of future sulphate 
turpentine capacity, end uses for the pro- 
duct and potentials for increasing its 
recovery. 

Mr. .I. M. Wafer, vice-president of West 
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Virginia Pulp and Paper Co., gave a re- 
view of the early history of  the industry. 
He, in conjunction with Mr. T. K. Hes- 
ton, assistant secretary and statistician for 
the Association, and Mr. Herbert B. 
Wagner of the US Department of Agri- 
culture, provided statistics on production 
and uses of the various kinds of turpen- 
tine since 1934, the first year for which 
figures were availablc. 

Mr. G. Fred Hogg, of Hercules Powd-r 
Co. and Dr. W. David Stallcup, of thc 
Glidden Co., explained their companies' 
treatment of crude sulphate turpentine 
by refining or  converting it into a- or  
P-pinenes. They each touched upon the 
five major end uses for sulphate turpen- 
tine products; oil additives. synthetic pine 
oil, camphor, insecticides and synthetic 
resins. 

Mr. Robert Wier, Hercules Powder 
Co., explained some of the ways by 
which the recovery processes at pulp 
mills were being improved to increase the 
yields of sulphate turpentine in the pulp- 
ing process. The Association's figures 
showed an industry yield of approxim- 
ately 2.2 gallons of sulphate turpentine 
per ton of  sulphate pulp made from pine 
wood. Dr. Raymond S. Hatch, vice- 
president of Hudson Pulp and Paper 
Corp.. described a pilot operation in 
which up to four gallons of sulphate tur- 
pentine had been recovered per ton of 
pulp. 

Photometric Determination 
of Nickel with Diacetyldioxime 

Photometric determination of nickel 
in different materials can be performed 
by means of an improved method with 
less labour and greater accuracy and 
speed than is possible with methods at 
present in use states L. Donbek in 
H~rtrtickP Listy (1957. xi; No. 5. 430. 
paper in Polish). The dcterminataion is 
based upon coloration measurements of 
red nickel-complcxone with diacctyl- 
dioxime in a mixture of sodium 
hydroxide and solium tartrate; iodinc 
solution is used as  an oxidising agent. The 
coloration obtained is said to  bc 
unusually stable. 

India Continues Protection 
of Calcium Lactate Industry 

The Indian Government has accepted. 
irrter (I/;[J, the tariff commission's recom- 
mendation that protection to the calcium 
lactate industry should be continued at 
the existing rates of duty until 31 Dec-m- 
bcr. 1960. Existing n[/ ~'nlorenr rates arc 
37.8 per ccnt standard. and 27.3 per cent 
preferential. 

Sulphur Bill for Sicily will 
Give Price Guarantee 

The Sicilian Regional Assembly are re- 
ported to have drawn up a Bill which 
provides for the establishment of a three- 
year period for a minimum guaranteed 
price for sulphur which is delivered to 
the Italian Sulphur Board. 

Object of the Bill is to assist Sicilian 
sulphur companies in obtaining a rcduc- 
tion in the present costs of producing 
crude sulphur while they are transform- 

ing and modernising their plants. 
The Bill is shortly to  be introduced to 

the Italian Parliament. 

Rumanian Bauxite Exports 
Increase 

Exports o[ bauxite from Kurn;~ni;~ have 
steadily increased sincc 1451. Main 
importers arc Cz:choslovakia and 
Germany. 

Rumanian bl~uxite cont:~ins ;I rnil~iniul!l 
of  52 per ccnt AI20,. 18 to 25 per cc~:t 
Fe,O,, and a maximum of 9 per ccnt (11 
SO,. It is most suitablc for use in the 
manufacture of abrasives (:~rtifici:~l co run~  
durn) as flux in the steel industry and 8 5  

a r:lw mntr:ri:~l for m:~nuf;~cturc of bauxitr: 
cement. 

Silicon Carbon Rectifiers 
in Operation 

A silicon carbide rectifier up to 1.?(10"1: 
has now becn operated hy Genr*.;~l 
Electric of the US. Previously s imi l~~r  
devices of other semiconductor m:tterials. 
principally silicon. have teen op:ratcd up 
to 400" to 500°F only. Silicon carbide 
rectifiers have also teen operated down 
to -100°F. This G E  rectifier is still ;It 
the laboratory development st:~gc. 

Solid state rectification at high tcmper.1- 
tures may well have an imporlant role in 
aircraft and military electronic applicn- 
tions. 

Building Research Station 
for E. Pakistan 

A rcscarch station is being built in 
Dacca to carry out research in building 
materials, including bricks. stones, 
cement etc., available in East Pakistan. 
Capital expenditure is estimated to Ite 
Rs 1,500.000. while the annual recurring 
expenditure will be about Rs 50.000. 
The research station is expected to start 
functioning by January 195R. 

Decision on Australian 
Uranium Treatment Plant 

Uranium Mines NL, and Northern 
Uranium Development NI, have decided 
not to establish a treatment plant south 
of the Alligator River field. Sutjcct to  
satisfactory negoti;~tions, these compani:~ 
will sell ore to  the Government-owned 
Rum Jungle plant instead. Reason for 
the change in plans is that the companiex 
have not been ab:e to  develop a mini- 
mum tonn:lge to justify thc erection of a 
treatment plant. 

Commodities for Korean 
Nitrogen Fertiliser Plant 

McCiraw-Hydrocarbon. 51 East 42nd 
Street. Ncw York 17. US. are seekinn 
lenders for chcmic;~ls and equipment for 
;I nitrogen fcrtiliser plant project in 
Korc:~. Purchases, to  be made under 
International Co-operation Administra- 
tion procurement, includc: chemicals and 
chemical preparations to the value of 
$1 10,000: non-metallic mineral products. 
$540.000; construction. minin: and con- 
veying equipment 11.102.000; industrial 
machinery $4.498.000: and miscellaneous 
project itcms. 5260,000. 

Shawinigan Halts Pilot Work on 
Electrolytic Titanium Sponge 

Shawinigan 'Chemicals Ltd. of Canada 
have closed their pilot plant work on the 
electrolytic production of titanium 
sponge. According to Mr. J. A. Fuller. 
president. further research is necessary to 
determine the possibilities of producing 
by this process material of sufficient 
purity to meet to-day's standards. In the 
meantime, production of titanium sponge 
by other processes has brought about 
some excess of supply and consequent 
price reductions, which have decreased 
the profit potential of commercial pro- 
duction. 

US Chemical Indusl 
a Year for 

FOR,EIGN licensing of chemical pro- 
cesses contributes $50 m. a year to  

the American chemical industry in thc 
form of royalties for patents and 'know- 
how', according to Dr. Robert S. Aries. 
New York consultant, who recently rc- 
turned from a world study trip. 

The  growth of the chemical industries 
in Western Europe and in Japan durinp. 
the last four years has outstripped the 
proportional growth of their counter- 
parts in the US and has been aided by 
private US industry, he said. 

Average European and Japanese 
chemical growth from 1953 until the 
Middle East crisis was 12 per cent a year 
compared to somewhat less than 10 per 
cent for the US. 

The average net profits after taxes of 
the publicly owned European and Japan- 
ese chemical proccw companies is about 
six per cent of their sales, compared to 
about nine per cent for US counterparts. 
according to Dr. Aries. 

Dr. Aries stressed that petrochemical 

:ry Gets $50 Million 
Know-How 
growth is the most impressive and that 
American processes have been very prom- 
incnt in the post-war industry develop- 
ment. Hundreds of agreements are in 
existence involving joint ventures, engi- 
neering and licensing with US firms. 

Western Europe manufactured products 
tased on IJS licenses are conservatively 
estimated to sell for $1,000 million an- 
nually and provide about $30 million of 
annual income to US chemical process 
companies. Processes have also been 
purchased from Western Europe by 
North American companies at  an increas- 
ing rate since 1951, most of which have 
been based on inventions rather than 
complete ' know-how'. It is expected 
that in a decade the technical flow will 
be about equal in both directions. 

US chemical process companies now 
receive $20 million annually from Japan 
for stock participation, the sale of ' know- 
how '  and patent licensing. The  term 
' technical currency' has been adopted to 
describe the policy of international ex- 
change of processes. 
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In Parliament 

CHEMICAL INDUS 
W A T E R  MAY RI 

RITAIN'S water resources, the sub- B ject - ot a CII~MICAL AGE leader on 
20 April, wcre discussed i n  the Housc of 
Lords last wcek, when the Earl of 
Albermarlc said that within the next 10 
years the chcmical industry was likely to 
raise its demands for watcr by 50 per 
cent. Most industries using chemicals, 
particularly textrlcs, leather and papcr. 
were likely to increasc their demands, 
probably by 25 per ccnt over the same 
period. 

Between the years 1931 and 1955 
metered supplies o f  watcr rose from 156 
mill ion to 286 mill ion galls. a day, an 
increasc of 82 per ccnt. The increasc 
in the 30 years to 1956 in the area of 
the Metropolitan Water Board was 39 
mill ion galls. a day to a total o f  109 
mill ion galls.; for Lceds, demand rose 
from 5 to 8 mill ion galls, a day; for 
Liverpool, from 10 millron to 22 million 
galls, a day; and for Manchester from 
16 mill ion to 41 mill ion galls. a day. 

The Earl of  Listowel referred to the 
disproportionate capital expenditure in 
the major services; in 1955, £247 million 
was invested i n  electricity; £57 mill ion in 
gas and £56 mill ion i n  water. Lord 
Radnor made the point that the Thames 
Valley basin had dropped by from 20 to 
40 feet, while Lord MacPherson of 
Drumochter estimated that by 1970 thc 
demand for water for al l  purposes would 
be double the rate of 1938. I n  London 
alone meter supplies to industry had bcen 
increasing on an average each year by 
about ? mill ion galls. a day. 

Lord Macphcrson was concerned at the 
de-oxygenated condition i n  yhich watcr 
used for power pl:~nts and others, was 
now returned to the Thames. I t  was only 
by retention of a sufficient flow of fresh 
natural watcr that sewage and trade 
effluents could be absorbed without 
causing conditions harmful and dan- 
gerous to river water. 

Viscount Waverley, chairman of the 
Port of  London Authority, wanted 
further detailed scientific investigation of 
the hydro-dynamic forces by which 
underground waters are supplemented 
from the surface. 

Replying to the debate. Lord Mancroft. 
parliamentary secretary, Ministry of  
Defence, stated that the Government did 
not vet know whether increasing de- 
mands for watcr were likely to strain 
our water resources. The Central Water 
Advisory Committee, set up i n  1955. 
would press on as a matter of  urgency 
with its inquiries into the problems in- 
volved i n  meeting increasing demands 
for water. 

He rejected any idea that water under- 
takines should be nationalised but said 
that ~osi t ive steps were being taken to 
overhaul the water industry. Some of 
the thousand undertakings were too small 
for modern needs. Regroupins into 
larger units was now i n  train. I t  was 
hoped this would be done on a volun- 
tary basis, but Lord Mancroft said that 

TRY D E M A N D  FOR 
SE 50 PER CENT 

thc Government would not hesitate to 
use its powers of  compulsion i f  i t  was fcll 
ncccsvary. 

Rcferring to the figures of capital in- 
vestment quoted by Lord Listowel. Lord 
Mancroft said that nearly f24 million 
war invested rn 1956, while the figure for 
1955 was f27i  million. 

Monopolies Report on 
Chemical Fertilisers 

Afkcd wlicther thc President of the 
Board of Trade would make a statement 
on the reference of chemical fertilisers 
to the Monopolies Commission, Mr. 
Derek Walker-Smith said that the Corn- 
mis ion  was proceeding with its work. 4 
report was not cxpccted for some time. 

European Nuclear 
Research Programme 

The ful l  rcscarch resources of thc 
European Organisat~on for Nuclear Re- 
search wi l l  only become available when 

A SHIP designed for Marchoff 
Products Ltd., a member of  the 

Albright and Wilson group of companies. 
was launched last wcek by Mrs. Frank 
Schon, wife of the chairman ot Marchon 
Products. Built by Austin and Pickers- 
gil l at their Sunderland yard, the ship, 
Marchon Truder, wi l l  be employed by 
Marchon Products to carry phosphate 
rock from North Africa to Whitchaven 
Harbour, Cumberland, which is only ;L 

mile from the Marchon works. 
Special equipment has bcen installed at 

Whitehaven to facilitate unloading and 
the ship can return via Europe to deliver 
detergent chemicals. 

The Marclron Trader has a shallow 
draught (under 17 ft.) to enable her to 
enter Whitehaven Harbour, and although 
continuously employed, wi l l  be unable to 

the two accelerators are completed, said 
Mr. H. Nicholls, parliamentary secrc- 
tary to the Ministry of Works last week. 
The smaller accelerator is expected to 
be i n  operation by late summer; fu l l  scale 
research on i t  should start by the end of 
the year and a research programme is 
now being worked out. The U K  Govern- 
ment have suggested some problems for 
study. 

No Science Ministry 
There is no necd to establish a new 

executive body to study and direct the 
nation's organisation for scicntific re- 
search and development in al l  fields. 
That was the answer given i n  the House 
of Commons last week by Mr. H. 
Nicholls, parliamentary secretary to the 
Ministry of Works. He added that com- 
plex machinery already cxistcd for co- 
ordinating the national scientific re- 
search effort. 

Safety Code for 
Radiation Hazards 

A code of practice for the protection 
of  all hospital workers exposed to ionising 
radiations has been prepared by the 
radioactive substances advisory committee 
and wi l l  be published shortly. This was 
announced by Mr.  D.  F. Vosper, 
Minister of  Health on Monday. 

nch Own Ship 
carry the company's total requirements 
of  phosphate rock, the balance being 
made up by chartered shipping. 

Cruising speed of the ship will be Ilf 
to I 2  knots. She will have a cornplc- 
ment of  21. 21 cargo capacity of 2,500 ton,; 
at 50 cu. ft. per ton, and wi l l  be 265 ft. 
in length and 40+ ft. in breadth. 

De La Rue and American 
Cyanamid Agreement 
A NEW COMPANY, Forni~ca Ltd., wil l he 
formed by Thomas De L a  Rue and Co. 
and the American Cyanamid Co., sub- 
ject to approval from the Treasury, the 
Capital Issues Committee, the Bank r f  
England and the US Treasury. 

I n  a letter to De L a  Rue shareholders. 
Mr.  B. C. Westall, chairman, said that 
during the last few years the manufacture 
of laminated plastics bad become one of 
the company's most important interests. 

'By virtue of  licensing agreements with 
the Formica Corp. of  Cincinatti, US, En 
American Cyanamid subsidiary, De La  
Rue have built up a considerable trade in 
the Empire, Europe and elsewhere for the 
sale of  Formica.' 

This licence expires in eight years and 
the new agreement wi l l  be made with the 
object of  obtaining a more permanent 
arrangement. 

Formica Ltd. w i l l  be a De L a  Rue sub- 
sidiary ?n which American Cyanamid will 
have a 40 per cent interest. 

Formica Corp. trademarks and good- 
w i l l  are to be assigned to the new com- 
pany in all countries outside the Ameri- 
cas and certain Far East territories while 
De La  Rue wi l l  transfer certain assets, 
including the Tynemoutb factory. 
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Chemical Exports to China Aligned 
with Trade to Soviet 

F OLLOWING the Foreign Secretary s destinations previously mentioned. 
announcement i n  the House of Com- The order and amendment making 

mons on 30 May that the strategic con- these changes are: The Export of Goods 
trols on exports to China are to bc (Control) (Amendment No. 4) Order 1957 
aligned with the existing contro:~ on ex- (S.I. 1957/950), and Amendment to Open 
ports to the Soviet bloc, the Board of General Licences-aluminium goods, 
Trade have made the necessary order copper goods, iron and steel goods, 
giving statutory effect to the changes to lead and zinc dated 3 June 1957. 
operate from Wednesday, 5 June. Goods requiring licences lor exports to 

From that date licences will no longer the Soviet bloc will continue to require 
be required for the export of goods other licences for exports to the above dcstina- 
than those specified in the First Schcdu:e t.ons. 
of the Export of Goods (Control) (Con- Copies of the order and amendment, 
solidation) Order 1956, to any port or price 2d (by post 4d) rcspectivcly are ob 
destination i n  (a) China, North Korea. tainable from HM Stationery Office. 
North Viet Nam, Tibet, or (b) Macao. Kingsway, London WCZ, and tranches. 
A consequential amendment will also be Inquiries concerning the order and 
made to the Open General licences !'or applications for licences should be 
aluminium goods, copper goods, iron addressed to the Export Licensing 
and steel goods, lead and zinc, dated Branch, Board of Trade, PO Box 122, 
18 February 1957, so as to permit expor:u Atlantic House, Holtorn Viaduct. Lon- 
under the terms of the licences to tho?: don ECI. 

TRADE NOTES 
Manesty US Agents supply to rhc British Commonwealth. 

~~~~~t~  hi^^^ ~ t d . ,  speke, ~ i ~ ~ ~ -  Dispel-sitron, a mechanical dispersing 
pool 19, have appointed the ~ i t ~ ~ ~ t ~ ~  unit. This will shortly t c  placed on the 
corporation, 1001 washington ~ ~ ~ l ~ -  market in a range of sizes for the chemi- 
vard, Chicago 7. Illinois, as their agent\ cal. Paper, food. paint, pharmaceutical. 

for the US. cosmetic and other industries, where dis- 
persion, homogcnis:ng. emulsifying. con- 

Steel Valves From Stock tacting and similar systems call for thc 
~ ~ ~ ~ d i ~ t ~  delivery of stainless steel U" of kinematic high frequency op:r:l 

valves from stock is being offered by 
Langley Alloys Ltd., Langlcy, Slough. Packings in PTFE 
Bucks. The company are now manufac- A new technique for manufacturing 
turing for stock valves of various sizes ,u' and 'v' ring packings in the 
and types in the Langley range of stain- cally inert polymeris-d p:astics, polytetm- 
less steels. fluoroethylcne (p.1.f.e.). has been intro- 

~ . .. . 

Change of Name and Address duced crank packing ~ t d . ,  slough. 

Gemec Chemicals Co. of 120 Moor- Treasury Increase Drawback 
gate. London EC2, moved on 30 May to The Treasury have made the Impor! 
103 Mount Street, London WI, telephone Duties (Drawtack) (No. 9) Order, 1957, 
Legation 5361. As from 1 June. they which increases. from 4s to 5s per cwt., 
are known as Union Carbide Ltd.. chemi- the rate of drawback allowable in respect 
cals division. of Customs duty paid on certain solid 

po:asgium hydroxide used in the manu- 
Dispersitron Agreement facture of exported potassium ethyl 

George Scott and Son (London) Ltd, xanthate and polas~iom amyl xanthate. 
of Leven and London, have reached an The Order comes into orreration as from 
agreement with Professor P. Willems, of I June 1957, and has teen putlished 2s 
Lucerne. Switzerland. to manufacture and Statutory Instruments 1957. No. $96. 

Engineers Visit Paper Laboratories 

. at t l r ,  w11/ra1 lahdmafory. 
Rec.11 Paper Grorrp, 
Avle.sforrl. on  30 May.  
L. t o  r.: R.  L. Nichol.son. I 

Rrcd Grorrp'r paper and f a. , .. pirpiJr n~rrkrnc tecltn 

TUESDAY 11 JUNE 
SCI (Chemical Engineering Group)-- 

London: 14 Bclgrave Square SWI, ~ 3 0  
p.m. 'Granul:~tion' by W. C. Peck. 

THURSDAY 13 JUNE 
Royal Society-London: Burlington 

House, Piccadt~ly WI, 4.30 p.m. 'Mech- 
nn.cal behaviour of single crystals of 
metals, in particular, copper' by E. N. 
da C. Andradc and D. A. Aboav; 'DIs- 
localions and stacking faults in stainless 
steel' by M. J. Whc~an, P. B. Hirsch. 
R. W. Horne and W. Bollmann. 

U KAEA forms 
Safety Branch 
A SAFETY BRANCH has been formed by 
the U K  Atomic Energy Commission. 
This will serve two committees, the 
safely executive committee and the 
health advisory committee which will 
carry out the safety respons~bilities placed 
on the UKAEA by the Atomic bnergy 
Authority Act 1954. 

Under this act the Authority must 
secure that no ionising radiation from 
any of its premises or from any waste 
discharged from its premises shall cause 
any hurt to any person or damage to any 
property. 

Previously these responsibilities have 
teen carried out by a numter of com- 
mittees dealing with the various aspezts 
of safely policy. 

The new branch will operate from the 
headquarters of the industrial group at 
Kislcy, near Warrington, Lancs. 

Mr. F. R. Farmer has teen appointed 
to the post of chief safety officer and 
will take charge of the safety branch. 

Boron Phosphide 
A New High Abrasive 

Ment~on was made in CHEMICAL AGE 
recently (9 March, 436) of the synthesis 
of borazon crystals (boron nitride with 
the 2-nc-tlende structure) by General 
Electric Co. of the US. Two chemists 
attached to the British Ceramic Reszarch 
Station now report (Narrire. 1957, 179, 
1075) that they have prepared boron 
phosphide (BP) of zinc-blcnde structurc 
by the reaction of boron and red phos- 
phorus in an evacuated, sealed si:ica lute 
at 1.100"C. Analysis of the reaction 
produced by X-ray difraction showed . 
zinc-blende structure. Traces of tungsten 
cartide, originat'ng from the mortar were 
present in thc X-ray diffraction photo- 
graphs, indicating the high abrasiveness 
of toron phosphide. 

The authors state that by analogy with 
borazon and diamond. BP would be ex- 
pected to kc harder than silicon carbide 
and also to have a larger energy gap. 
These and other physical and chemical 
propertics are now being investigated. 
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THE MARQUESS OF SALISBURY, K.G., 
P.C., ar.d SIR WILLIAM SLATER, K.B.E., 
have teen elected Fellows of the Royal 
Society under the statute of the society 
which providcs for the election of 
persons who either have rendered con- 
spicious service to the cause of science or 
are such that their election would be of 
signal tenefit to the socicty. 

MR. ROBERT KRIS, B.Sc., has been 
appo~nted general manager of Aeroplas- 
tlcs Ltd., Hillington, Glasgow. He will be 
respons,ble lor increas~ng the company's 
plastics servke to the aircralt, shipbui.d- 
ing, motor car, elcctronics and allied 
~noustries. Mr. Kris was formerly manag- 
ing director of Welwyn Plastics Ltd., and 
general manager of East Anglia Plastics 
Ltd. 

MR. J. PICKTHALL, F.R.I.C., chief 
chemist, Polak and Schwarz (England) 
Ltd., has been elected president of the 
Society of Cosmctic Chemists of Great 
Britain for 1957158. DR. A. W. MIDDLE- 
TON. B.Sc., F.R.I.C.. has been elected 
vice-president, MR. F. RILEY, hon. secre- 
tary, MR. R. E. SPATE, hon. treasurer, and 
MR. G. A. P m ,  M.Sc., A.R.I.C., MR. 
P. G. GUGENHEIM, M.A., A.R.I.C., and 
MR. E. POLAN, memters of council. DR. 
H. W. HIBBOT, DR. W. MITCHELL and 
DR. W. W. MYDDLETON have teen elected 
to serve for a further year as members of 
council. 

J. Pickthall M. N. Gladstone 

MR. M. N. GLADSTONE, of Fisons Pest 
Control Ltd., has been e.ected chairman 
of the Association of British Insecticide 
Manufacturers for 1957158. MR. GEORGE 
HUCKLE (Shell Chem:cal Co. Ltd.) has 
been elected vice-chairman, MR. H. J. 
JONES, O.B.E. (Hemingway and Co. Ltd.) 
hon. treasurer, MR. N. B. TAYLOR (Hick- 
son and Welch Ltd.) hon. auditor. Execu- 
tive committee has been elected as fol- 
lows: MR. R. E. BERK, (F. W. Berk and 
Co. Ltd.), MR. A. W. BILLITT (Boots Pure 
Drug Co. Ltd.), MR. E. T. BUOGE 
(Bugges Insecticides Ltd.), MR. D. J. S. 
HARTT (May and Baker Ltd.), MR. H. C. 
MELLOR (Bayer Agriculture Ltd.), MR. 
A. J. MOYES (Mirvale Chemical Co. 
Ltd.), MR. D. NAHUM (Pan Britannica 
Industries Ltd.), MR. R. C. STO~TER 
(Plant Protection Ltd.), MR. N. K. SMITH 
(Murphy Chemical Co. Ltd.). 

.The Corday-Morgan Commonwea'th 
Fellowship for the academic year 19571 
58 has teen awarded to DR. E. A. MAG- 
NUSSON, teaching f e l l ~ w  in the School of 
Applied Chemistry a t  the New South 

Wales University of Tcchnology, Austra- 
lia. During his fellowship Dr. Magnusson 
is to carry out an investigation of the 
theoretical basis of chemical bonds, with 
special rcference to inorganic complexes, 
under the supervision of Professor D. P. 
Craig, in Professor C. K. Ingold's depart- 
ment at University College, London. 
Awarded for post-doctorate or  equiva- 
lent study in any branch of chemistry, 
the fellowship is tenable for one year. 

MR. A. J. OXLEY, M.Sc., has been 
appointed production manager at the 
Chester-le-Street works of British Oxygen 
Chemicals Ltd. 

As a personal tribute to the late MR. 
J. E. KINGSBURY, former vice-chairman 
and director of Bakelite Ltd., his portrait 
in oils was presented to his daughters re- 
cently by MR. H. V. POTTER, chairman. 
Mr. Kingsbury was one of the founders 
of the Damard Lacquer Co. which be- 
came associated with Bakelite Corp., 
Delaware, US, thus leading to the forma- 
tion of Bakelite Ltd. He was also a 
pioneer in the development of the tele- 
phone. 

@ M R .  D. SELWOOD, chairman of the 
South Wales and West of England chemi- 
cal productivity committee has been 
appointed Bristol and District secretary 
for the general workers' group, Trans- 
port and General Workers' Union. 

MR. F. R. FARMER, W ~ D  has been 
appointed to take charge of the UK 
Atomic Energy Authority safety branch 
wlth the rank of chief safety officer, 
studied mathematics and physics a t  
Cambridge. Before joining the UKAEA 
in 1947 he was with a firm of chemical 
engineers in London. 

MR. C. E. RAMSDEN, managing direc- 
tor of C. E. Ramsden and Co. Ltd., has 
been elected president of the Society of 
Glass Technology. SIR CHARLES PON- 
SONBY, chairman of Forsters' Glass Co. 
Ltd., past president of the Glass Manu- 
facturcrs' Federation, and MR. E. A. S. 
ALEXANDER, deputy chairman of the 
United Glass Bottle Manufacturers Ltd.. 
and past president of the federation, have 
accepted invitations to become Feilows of 
the Society. 

LORD HALSBURY, F.R.I.C., F.Inst.P., 
ivl.l.P~oo.E., managing director of the 
Nat~onal Research Ueveloprnent Cor- 
poratlon sir.ce 1949, has teen elected 
president of the Institution of Produc.ion 
hng~neers for 1957/58. MR. H. G. 
GREGORY, M.LPRoD.E., chairman of 
councll, and MR. H. W. BOWAN, O.B.E., 
M.I.Mech.E., M.l.Prod.E., vice-chairman 
of council, have teen res lec~ed for a 
further year of office. 

MR. E. G. WILLIAMS, production direc- 
tor of the plasrics division of lmperial 
Chemical Industries Ltd., has been 
appointed joint managag director of 
the division. Mr. Wirt~ams has been 
wlth the p.astics division since 1942. He 
became research director in 1951 and in 
December 1956 was appointed production 
director. 

At the annual general meeting of the 
Association of Public Analysts on 23 
May the following officers were elected 
for the coming year: 

President. F. C. BULLOCK; vice-presi- 
dent, H. E. MONK; past presidents, G. 
TAYLOR; T. MCLACHUN; E. VOELCKER; 
hon. treasurer, H. E. MONK; hon. secre- 
tary. D. D. MOIR; assist. hon. secretary, 
F. A. LYNE; hon. ediror, E. C. WOOD. 

Obituary 
MR. WILLIAM ALASDAIR CHRYSTAL. 

joint managing daector of British 
Chrome and Chemicals Ltd. since 1953, 
died last Saturday in a fire at his home in 
London, at the age of 45. Joining John 
and James White Ltd., Glasgow, in 1932. 
Mr. Chrystal was a director of that com- 
pany for many years, becoming chair- 
man in 1952. When the company merged 
with British Chrome and Chemicals in 
1953, he became joint managing director 
of the latter company. Mr. Chrystal was 
closely connected with the company's 
Canadian organisation, British Chrome 
and Chemicals (Canada) Ltd., of which 
he was a director. 

MR. VICTOR G. BARTRAM, chairman of 
Shawinigan Chemicals Ltd., until his 
retirement on 1 March, died on 31 May 
at the age of 66. 

Wills 
DR. ARTHUR ERIC JARVIS VICKERS, 

Pn.D., M.Sc., F.R.I.C., F.R.M.S., of 
Wynnstay, Millfield Road, Whickham, 
Co. Durham, a director of Thermal Syn- 
dicate Ltd., and head of the company's 
research department, who died on 8 Sep- 
tember last, intestate, left £2,441 net. 

MR. EDWARD FI~ZWALTER WRIGHT, of 
The Castle House, Deddington, Oxon., 
chairman of British Chrome and Chemi- 
cals (Holdings) Ltd., who died on 27 
March last, left f 11,468 net. 

Flrst Atoms for Peace Fi 
' British Atomic News,' Britain's first 

coloured documentary fi:m on the peace- 
ful uses of the atom will have its pre- 
miere after Whitsun. So many British 
and foreign industrialists have asked to 
see the film, that the original premiere of 
one showing has been extended over five 
days. The film is the first of a series 
to he sent abroad. 
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and brewers' engineers etc. Directors: 
Malcolm J .  Briggs. George P. R. Bald- 
win, Harry L. Cook, Pierre F. Lavedan 
and Rex Nicholson. Registered office: 
Fairfax House, Fulwood Placc, London 

INCREASES OF CAPITAL lapo rte nd ies Same On A L ~ K  ( ~ R O X I D E )  LTD.. chemical . 
Lower Group Net Income 

m;tnufncturcrs, elc., Chaul End. Luton. 
1ncre;lscd hy $62,800 hcyond the reg's 
tcrcd capitill of £34.000. 

EFCO LTD.. 17 Victoria Street. London 

F INAL dividend of Laporte Industries 
for the year ended 31 March is 11 per 

cent. making a total for  the year of 16 
per cent, same an for  last year. 

Consolidated income rose from 
£1,687,655 to f 1.774.443, but net income 
decreased from £935,511 to £909.177 
owing t o  a heavier tax charge. 

Courtaulds 
More than 90 per cent of the stock- 

holders of British Celanese have accepted, 
or  intimated their intention to accept, the 
oller made by Courtaulds through Baring 
Brothers and Co. The offer is now uncon- 
ditional and Courtaulds are willing to 
receive acceptances from stockholders 
who have not yet replied. 

Edwards High Vacuum 
A record turnover in 1956 is reported 

by Edwards High Vacuum Ltd., Manor 
Royal, Crawley. Group trading profit 
was £179.1 19 f£163,819), and net profit, 
after tax o I  £94,244, was £84,875 
(£77.998). Final dividend of I1 per cent, 
making 15 per cent. is announced on 
ordinary. 

During the year, the company de- 
veloped its complete range of high 
vacuum equipment to  standards of leak 
tightness comparable with those required 
for atomic energy, To-day atomic energy 
in many forms is said to be possible only 
because of high vacuum equipment. In 
particular atomic fuels are produced by 
high vacuuln metallurgy. 

Cancellations for  installations in con- 
nection with the television industry, were 
more than off-set by other developments. 
including the growth in associated activi- 
ties with Efco Ltd., for vacuum metallur- 
gical plant. The  company's leak testing 
equipment, built primarily for  use in the 
nuclear field, is being increasingly used in 
industry for testing cans, drums, and 
large tanks to ensure freedom from im- 
perfections. 

Morgan Crucible 
Group profit of Morgan Crucible for 

1956 totalled 22,038,271 (£2,219,091). 
Net profit amounted to £1,006,093 
(£1,088,643). Final dividend of 64 per 
cent is declared making 10 per cent (10 
per cent, plu.; centenary bonus of 1 per 
cent). 

Lacrinoid Products 
At the annual meeting of Lacrinoid 

Products Ltd.. chairman. Mr. S. 9. Glb- 
bins, announced that production in 1956 
was a record. 

Reasons for the lower net profit waq 
the increase in wage rates during the year 
and the reduced margin of profit that 
has had to he accepted in a highly com- 
petitive market. The  third reason was 

construction difficulties with a scparxk 
building to house the company's manu- 
facture of basic raw materials. The cost 
of developing the raw material, £7.717, 
was written off during 1956. 

Twenty per cent of  thc company's 
turnover was exported direct and about 
another 20 per cent wau believed to hc 
exported indirectly. 

Yorkshire Dyeware 
Final dividend announced by the York- 

shire Dyeware and Chemical Co. was 10 
per cent and bonus 5 per cent (same), 
making a total of 20 per cent for the vear 
e n d e d 1  March (same). Group profit.was 
f 123.558 (5 124.049) after tax of f 147,591 
(f 140,725). 

Hugo Stinnes Corporation 
The U S  office of Alien Property is 

inviting tenders from citizens of America 
and OEEC members nations for 530,712 
shares in the Hugo Stinnes Corporation. 
which has interests in chemicals, oil pro- 
ducts etc. The company is registered in 
Maryland but most of its activities are 
centred in West Germany. Share7 are 
currently quoted at  about $40 each. 

NEW COMPANY 
LIQUID CARBONIC CO. LTD., Capital 

f100. Manufacturers of and dealers in 
carbon dioxide and other gases, and 
equipment for the storage, compression 
and sale of such gas; bottling and brew- 
ing machinery. soda fountains, bottling 

Market Reports 

PRICES REMAIN  
LONDON There has been little change 
on the industrial chemicals market and 
the overall demand both for new business 
and against contracts continues stcady. 
There is a ready outlet for hydrogen 
peroxide, borax and boric acid and also 
for the general run of the potash and 
soda products. Overseas demand re- 
mains satisfactory and a good export 
trade is being transacted in cresylic acid. 
The other coal-tar products are in good 
demand on home account. 

As from 5 June basis prices for dry 
white lead and red lead arc lower at 
£134 5s and £126 15s per ton respec- 
tively, and litharge is quoted at £128 IS.; 
per ton. 

MANCHESTER Traders on the Man- 
chester market for heavy chemical pro- 
ducts during the past week have reported 
a steady movement of the alkalis and 

SWI, increascd by $100,000, in 10s ordin- 
ary shares. beyond thc rcgistered capital 
of f500.000. 

YARD1 EY AND COMI'ANY LID.. 33 Old 
Bond Strcct WI.  Increased by f 1.075,000 
beyond thc registcrcd capital of 
52.425.000. 

MORTGAGES & CHARGES 
F. COL.LINS LTD., Lytham, chemical 

and general merch:lnts. 6 May, mort- 
gilgc, to Martins Bank Ltd. securing all 
moneys due o r  to  become due to the 
hank; charged on properties. 

LONDON GAZETTE 
Voluntary Wlnding-up 

( A  rcsolulio,t for !be volunro~r x,i,,dOtp up of a 
ron!pnng dolopr no1 oere.v.r\orily impb i;obil;ri~r. 
Frcr~uenrly it i s  for purporrs oj irr,cn#al rcco,rnrr,crion 
orlrl traricc iv purr0,formoi.) 

FLBTCl1i2R MILLER LTD., manufacturers 
of oils, including cutting and leathcr oils. 
rcgistercd oflice, Alma Mill.;. Hyde. 
Chcs. By spccial resolution. 30 May 'to 
reconstruct the company.' Mr. W. Moss. 
Booth Street Chambers. Ashton-under- 
Lyne, Lancs. appointed liquidator. 

UNITED KINGDOM NAVAL STORES 
ASSOCIATION LTD., agents to  the Board 
of  Trade for the sale. purchase and dis- 
tribution of resin. turpentine, pine oil and 
other products. registered office. 46 St. 
Mary Axc, London EC3. By special 
resolution. 21 May. Mr. E. R. Nicholson. 
I I Ironmonger Lane, London EC2 
l~ppointcd liquidator. 

ON FIRM BASIS 
other leading lines to home industrial 
consumers and also for export, with fresh 
inquiries circulating in fair numbers. 
Howcver, they are anticipating the usual 
seasonal dullnes\ during the coming 
wcck. Price condition.; generally are on 
a firm basis The demand for fertilisers. 
with one or  two exceptions, is now at  a 
seasonally low level, hut most light and 
hcavy tar products continue in steady 
rcquest. 

GLASGOW Busines.; in most sections 
of the Scottish heavy chemical market 
has been very brisk during thc past week. 
both in regard to spot and contract deli- 
veries. On the agricultural .;ide also 
demnnds have been well maintained and 
a fair volume of busincss has been trans- 
acted. On the whole. prices have been 
steady. 
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Yet another application of Permutit 

Ion Exchange is the deacidification of  

formaldehyde, which is performed by 

the Permutit plant illustrated here. 

Increasing numbers of Permutit Ion 

Exchange plants are now being used t o  

improve and accelerate many chemical 

and metallurgical operations. Perhaps 

in your industry Permutit can help t o  

improve the product o r  reduce costs. 

For full technical information and 

advice, please wr i te  t o  :- 

E P E R M U T I T  C b l  1'1 T'E.  D 

Dept. V.A.271, Permutit House, Gunnersbury Avenue, London, W.4 
Telephone : CHIswick 6431 
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NEW P 
By permission of the Controller, HM 
Stationery Ofice, the following ex- 
tracts are reproduced from the 'Oficial 
Journal (Patents).' which i s  available 
from the Patent Ofice (Sale Branch). 
25 Sourhampton Buildings, Chancery 
Lane, London WC2, price 2s 6 d  in- 
cluding postage; annual subscription 
f 6  6d. 

Specifications filed i n  connection with 
the acceptances i n  tlte follo~virlg list wil l 
be open to public inspection on the dates 
shown. Opposition to the grant of a 
patent on any of the applications listed 
may be lodged by fling patents form 12 
at any time within the prescribed period. 

ACCEPTANCES 

Open to public inspection I0 July 

Methylene compounds of lithium and 
maenesium. Zieeler. K. 778 619 

~rodcct ion  and cgeneration of  photo- 
graphic silver-bleach solutions. Kodak 
Ltd. 778 559 

production of metal oxides. Cabot, 
G. L., Inc. (Divided out of  778 705.) 

17R 7nl: , , - , ".. 
Spiro [cycloalkane-1 6'-(m-thiazane-2'-. 

4'-diones)].  erre ell: W. S., Co. (Divided 
out of  778 693.) 778 694 

Producing sll~ca sol. Wallace and Tiernan 
Tnc. (Divided out of 778 675.) 778696 

Open to public inspection 17 July 

Acids of the trisnorlanostane series and 
their derivatives. Clba Ltd. 779 188 

Dry lubrication methods. National Re- 
search Development Corp. 779 243 

Recovery of butadiene-l:3 from hydro- 
carbon mixtures thereof. Polymer 
Corp. Ltd. 779 402 

Cosmetic agents for the treatment of  thc 
skin, deodorising agents and insect- 
repelling agents. Boehme Fcttchemie 
Ges. 779 083 

Uranium recovery process. Grace and 
Co.. W. R. 779 008 

~e f r& to r y  materials. Plessey Co. Ltd. 
[Cognate applications 25 973 and 
10 213.1 779 128 

~rbduct i6n of a methyl01 deriva!ive of 
dicyclopentadiene. Ruhrchemie AG. 

779 241 
Producing water-insoluble azo-dyestuffs 

on the fibre. Farbwerke Hoechst AG. 
779 009 

Emulsions. Newton, Chambers and Co. 
Ltd. 778 902 

Streptomycin or isonicotinyl hydrazlne 
preparations. Pfizer and Co. 779 142 

Esters and a process for their produc- 
tion. Ruhrchemje AG. 779 052 

Manufacture of h~ghly refined mlneral 
oils and petroleum sulphonates. Lobi- 
tas Oilfields Ltd., and Brown, T. F. 

779 084 
Tanning process. Boehme Fettchemie 

Ges. 779 244 
Manufacture and use of amide-like nolv- 

merisable or copolymerisable 
pounds. Ciba Ltd. 779 231 

Manufacture and use of poly~nerisahle 
or copolymerisable amide-like com- 
pounds. Ciha Ltd. 779 232 

Coating compositions containing poly- 
amides. Imperial Chemical Indus- 
tries Ltd., and Scott, I. C. 779 247 

Production of aldehydes and ketones. 
Rheinpreussen A G  fi ir Rerghau und 
Chemie. 779 350 

ATENTS 
Polymeric esters and methods of prepar- 

ing them. D u  Pont de Nemours, E. I., 
and Co. 779 054 

Protect~on of aluminium and its alloys 
against corrosion. Schulman, J. H., 
Waterhouse, R. B., and Liddiard E. 
A. G. 778 943 

Apparatus for filling containers with 
l~quids. Clayton, G. S., Ltd.. and 
Farrar, L. R. 779 196 

Continuous dyeing of vegetable fibres 
with vat dyes. Standfast Dyers and 
Printers Ltd. 778 945 

Steroid 3-enamines. Upjohn Co. 779 001 
Antibiotics and preparation thercof. 

Pfizer, C., and Co. Inc. 779 257 
Heat and chemical resistant svnthetic 

resins and varnishes. General Elec- 
tric Co. 779 355 

lsophthalic acid. Naamlooze Vennoot- 
?chap de Bataafsche Petroleum Maat- 
schappij. 778 946 

Process for fractionating starch. Co- 
ooeratieve Verkooo- en Productic- 
vkreniging van ~ardappelmeel en 
Derivaten Avebe, GA. [Addition to 
722 586.1 779 261. 779 262 

Manufactire of stable solid iiazonium 
compounds. Farhwcrke Hoechst AG. 

778 917 
Dehydration of  dimethylphenylcarbinol. 

Soc. des Usines Chimiqiles Rhone- 
Poulenc. 778 947 

Stahilisers for organic compositions. 
Esso Research and Engineering Co. 

779 360 
lsothiouronium salts and pesticidal coni- 

positions containing them. Naam- 
looze Vennootschap de Rataafsche 
Petroleum Maatschappij. 778 949 

Fluid-flow measuring devices. Electro- 
flo Meters Co. Ltd. 779 363 

Substituted a-aminophenyl ethers. May 
and Raker Ltd. 778 919 

Production of p-xylene. Newby, H 
(Chemische Werke Huls AG). 

779 163 
Purification of  glycol. Imperial Chcnii. 

cal Industries Ltd. 779 063 
Producing cellular natural or synthetic 

rubber material. Guggcnheim. C. 
779 365 

Ethyl esters of thiolcarboxylic acids. 
Imperial Chemical Industries Ltd. 

778,951 
Acrylic acid esters. Badische A n ~ l ~ n -  

und Soda-Fabrik AG. 779 277 
Photographic emulsions. Imperial Chem- 

ical Industries Ltd. 779 065 
Oximes. SyntheselChemie Ges. 779 238 
Organic hydroxylamine compounds. Syn- 

these-Chemie Ges. 779 239 
Epoxv resins from aldehvde-ketone con- 

'densation products. ~ x m l o o z e  Vcn- 
nootschap de Bataafsche Petroleum 
Maatschappij. 779 092 

lmpregnat~on of fibrous materials w ~ t h  
unsaturated polyester resins. Her- 
bert~,  K .  [trading as Herberts and Co. 
Vorm 0. L. Herberts, Dr. K.]. 

779 069 
Oleaginous compositions. E s ~ o  Re- 

search and Engineering Co. [Addition 
to 769 427.1 778 920 

Production of cross-linked elastomers of 
high molecular weight. and intermedi- 
ates in the production thereof hv re- 
acting linear or substantially linear 
polyesters with diisocyanates and di- 
amlnes. Farbenfabriken Rayer AG. 

779 070 
Preparation of cellulose esters. Her- 

cules Powder Co. 779 2?I 
Gasification of small oarticles of sol~d 

fuel. Steinmilller. L. and C., Ges. 
779 202 

Synthetic glycols and their preparation. 
National Distillers Products Corp. 

778 924 
Separatioli of  mixtures of fluids by dls- 

tillation and/or absorption. Naamlooze 
Vennootschap de Rataafsche Petroleum 
Maatschappij. 779 073 

Flameproofing compositions. Diamond 
Alkali Co. 779 288 

Recovery of tetracycline. Rristol 
Laboratories Ltd. 779 290 

Recovery of  hydrogen peroxide by frac- 
tional distillation of the products of 
thc oxidation of alcohols. Naarnlooze 
Vennootschap dc Bataafsche Petroleum 
Maatschappij. 778 966 

Production of polyesters of high mole- 
cular wcight. Kleine. 1. 779 291 

Deodorisation of benzene hexachloride. 
Ethyl Corp. 779 075 

Fuel combustion apparatus and produc- 
tion of controlled gaseous effluents 
therefrom. Urquhart's (1926) Ltd. 

779 076 
Preparing a siliceous material. Colum- 

bia-Southern Chemical Corp. 778 926 
Making hind:ng agents having good 

water resktancc and mechanical 
strength and hinders ohtainahle there- 
hy. Bureau d'Etudes et Lahoratoires 
Annexcs a I'lnstitut Meurice-Chimir 
Soc. P. R. L., and Macs, G. P. 1. 

778 968 
Dibasic carhocylic acids and derivatives 

thereof. Ecso Research and Ena:ncer- 
ing Co. 779 025 

Pest'cidal compounds and compositions 
containing samc. Rohm and Haas 
Co. 779 209 

Restnous reaction products of nhenll 
alvc;dal ethers and resols. Naarn- - .  
looze Vcnnootschap de Bataafqche 
Petroleum Mantschappij. 778 927 

Hetrocyclic magnesium chlor:de corn- 
plexes. Metal and Thermit Corn. 

779 100 
Dehydrogcnntion process. Esso Re- 

search and Engineering Co. 779 380 
Expanded ma!erials from linear nolv- 

esters and d~~socyantcs. Hudson ~ o 3 k  
Plastics Corp. 779 077 

Separ:lt;on of' impurities from coh:~lt- 
conta;n;nc materials. Duish~lreer 
Kupferhiitte. 779 031 

Manufacture of  carhinols. D:st;llcrs 
Co. Ltd. 778 974 

Diasnostic reagent. Miles Laboratories 
Inc. 779 303 

Rendering svnthetic linear thervonlastic 
polymer products infusible. Naamlnoze 
Vcnnootschap Onderzoekings:nctit~~ut 
Research. 779 304 

Flame-photometric testing of  flammah'e 
gasc? and apparatus therefor. St:~mi- 
carhon NV. 779 212 

Preparation of amCdes. Esso Research 
and Engineering Co. 779 213 

Production of pnlvmerisation products. 
Fnrhenfahrikcn Rnycr AG. 779216 

Hysrometcrs. Commonwealth Scienti- 
fic and Industrial Rcsearch OreanYsa- 
tion. 779 307 

Purification of concentrates containing 
vitamins of  the R,, groun. Aschaffen- 
hurgcr Zellstaffwcrke AG. 779 982 

Ion exchange resins. Chemical Process 
Co. 779 178 

Bis (cyanopentoxy) alkanes. Rohv and 
Haas Co. 778 934 

Dryinc moist solid materials and a nro- 
cersinp plant for carrying said pr6cess 
into effect. Aktiesclsknbet Stord. 

779 310 
Coloration of  article.; of polymeric etters 

or ether%. Celancse Corp. of America. 
779 219 

Solutions of organic acid estcrs of cellu- 
lose. Celanesc Corp. of  America. 

779 220 
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These high quality chemicals, manufactured 
at Billingham from propylene produced in the 
oil-cracking plant at Wilton, are available in 

Availability .- road tank-wagons and drums. Stocks are 

, - 4 -  maintained at convenient distribution centres for 
prompt delivery to all parts of the country. 

For further information, m l t  : 

IMPERIAL CHEMICAL INDUSTRIES LTD. 

LONDON, S.W.1. 
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CL4SSIFIED RATES: All sections Sdelper word. .Minimum R -. Three or more Insertions 
4d. pcr word. Box Number 2 - extra. Up to middav Tuesday for insertion same week. 

SEMI-DISPI.AY: 30'- per inch. Three or more incertions 25 - per inch. 
SUBSCRIPTION: Annual Subscription of 52 6 bringc 52 weekly copies of CHEMICAL 

ACE direct to )our address from the printer (postage paid by the publihcn), and a 
cop) of CHEMICAL AGE YFAR BOOK 

EDUCATIONAL SITUATIONS VACANT: continued 

A.M.1.CHEM.E.-More than one-third of the successful 
candidates since 1944 have been trained by T.I.G.B. All seeking 
quick promotion in thechemicaland Allied Industriesshould send 
for the T.I.G.B. Prospectus. 100 pages of expert advice, details 
of Guaranteed Home Study Courses for A.M.I.Chem.E., 
B.Sc.Eng,, A.M.I.Mech.E., A.M.I.Prod.E., C. & G., etc., and 
a wide range of Diploma Courses in most branches of Engi- 
neering. Send for your copy today-FREE. T.I.G.B. (Dept. 
84), 29, Wright's Lane, London W.8. 

OFFICIAL APPOINTMENTS 

GOVERNMENT OF NORTHERN RHODESIA 
Chemist/Assayer. Department of Geological Survey 

QUALIFICATIONS : 
1st or Upper Division 2nd Class Honours degree in Chemistry 

preferably with 2 year's post-graduate research or experience as 
chemist. Knowledge or experience of silicate analysis and metal 
assays an advantage. 

ACE LIMITS:-24-35 
Women candidates would be considered. 

DUTIES: 
To carry out assays of ores, analysis of minerals and rocks and 

other determinations in the Geological Survey laboratories. Also 
likely eventually to be fully responsible for equipment and stores on 
charge to the laboratories and for maintaining stocks; also for the 
operation of the gas producing plant. 

TERMS O F  APPOINTMENT: 
On permanent and pensionable terms with emoluments in the scale 

£945-£1850 p.a. Free passages. Quarters provided at rental. 
Free medical attention. Generous leave. Taxation at local rates. 

Apply to Director of Recruitment, Colonial Ofice, London 
S.W.I. State age, qualifications and experience. Quote BCD 
IOS/3/03. 

SITUATIONS VACANT 

UNIVERSITY COLLEGE O F  NORTH STAFFORDSHIRE 
POLYMER CORPORATION POST-DOCTORAL RESEARCH 

FELLOWSHIP 
Applications for this Fellowship are invited and should reach the 

Registrar, University College of North Staffordshire, Keele, 
Staffs., as soon as possible before 22 June, 1957. Salary not less 
than £600 per annum. The successful applicant will be expected 
to collaborate with Dr. P. H. Plesch on Cationic Polymerisation. 

BOX NUMBERS: Reply c/o Chemical Age " 

BORAX CONSOLIDATED LIMITED require a Junior Chemist. 
aged 23-30, with B.Sc. or A.R.I.C. to carry out process research 
and technical service at their Research Centre and Laboratories 
at Chessington in Surrey. Excellent working conditions, 5-day 
week, free lunches, non-contributory pension scheme. Salary 
according to age, qualifications and experience. 
Write in confidence giving details of education. experience, age 
and present salary to Staff Manager, Borax House, Carllsle 
Place, S.W.1, quoting reference GAII2. 

BEDFORDSHIRE EDUCATION COMMITTEE 
NORTH REDFORDSHIRE COLLEGE 

OF FURTHER EDUCATION - -  - -~ 

Applications invited from Graduate.; with teaching experience for 
appointment from I September as 

ASSISTANT LECTURER, Grade B, for CHEMISTRY. 
Students are prepared for G.C.E. ("0 and "A" levels) and 

National Certificate Examinat~on. 
Salary: (Men) £650 by £25 to £1.025; (Women) £580 by £20 to 

£820, plus equal pay increments. 
Additions for degree and approvcd training. Increments allowed 

for approved Gdustrial experience. 
Forms and further particularc from the Principal, North Bedford- 

shire College, Bedford. 
T. S. LUCKING. 

Director of Education. 

FOR SALE 

MORTON, SON AND WARD, LIMITED, STAINLESS STEEL 
VESSELS 

VESSELS of all shapes and sizes, jacketed or unjacketed-with 
stainless steel mixing gear to requirements; also stainless steel 
storage tanks and vacuum vessels. 

"MORWOOD "U-shaped" TROUGH MIXERS-up to, 2 tom, 
in stainless steel, with agitators, scroll or paddle type, jacketed 
or uniacketed. 

Stainless Steel TROUGHS, TANKS and CYLINDERS made to 
requirements. 

These items can also be fabricated in mild steel. 
JACKETED PANS 

100g.. ISOg., and 200g., new, in mild, steel, for 100 Ib. p.s.i. w.p.- 
with or without mixing gear. 

3 cwt. TROUGH MIXERS by CHALMERS and CARDNER- 
stainless steel-lined troughs. 

50g.. 75g. and.100g. heavy duty MIXERS by FALLOWS and 
BATES. Ag~tators driven through bevel gear from fast and 
loose pulley. 

2009. cast-iron JACKETED MIXING VESSEL with nickel- 
chrome impellor type agitator driven through bevel gears from 
fast and loose pulley. 

AIR RECEIVERS MADE TO REQUIREMENTS. PUMPS. 
Selection of new MONO and second-hand Pumps in stock- 

2 in. to 5 in. 
Inquiries Invited. 

MORTON, SON AND WARD, LIMITED, 
WALK MILL, 

DOBCROSS. NEAR OLDHAM, 
Lancs. 

Phone Saddleworth 437. 

Bouverie House '. Fleet Street ' EC4 
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FOR SALE: continued FOR SALE: continued 

STORAGE VESSELS 
We Specialise in all Types up to 10,000 Gal. 

We also convert Lancashire Boilers 30 ft. by 8 ft. diam., and 
supply thoroughly scaled and ready for use. Ideal for Chemicals. 

Send us your enquiries. 
MADEN & McKEE LTD., 

317, PRESCOT ROAD, 
LIVERPOOL. 13  

TWO-TOMLINSON CONTINUOUS BAND, HOT AIR 
DRYING MACHINES. Complete 4 in. "Turblex" Heatlng 
Batteries, steam pressure up to 200 Ib. All Electrical equipment 
and full instrumentation. Drying Chambers 42 ft. long, fitted 
with perforated stainless steel band, 36 in. effective width. 
Specially designed for easy cleaning, and fitted with wet wash 
automatic band cleaning device, all in excellent condition. 
BOX No. C.A. 3054, CHEMICAL AGE, 154 FLEET STREET, 
E.C.4. 

VACUUM SHELF D R I E R 4  ft. 7 in. by 3 ft. by 3 ft. 3 in. interna WANTED 
with 3 steam-heated shelves. 

GARDNER 'G' SIFTER-MIXERS--300 Ib. capacity. Also E, C INDUSTRIAL BY-PRODUCTS LTD.,,16, Philpot Lane, London, 
and B (150/60/30 Ib.). E.C.3., wrll be pleased to recetve part~culars of any by-products, 

MORTON NO. 3 DUPLEX 'Z' MIXER-20 in. bv 20 in. bv waste materials and residues for disposal. 

COLLINS 1 SACK ROBOT0 Dough Mixer. 
EDGE RUNNER MILLS-Granite, 4 ft. 9 in. and 3 ft. 6 in. diam. 
MIRACLE MILL with 35 h.p. slip-ring A.C. motor. WORK WANTED & OFFERED 

WINKWORTH MACHINERY LTD., 
65 High Street, Staines. PULVERISING of every description of chemical and other 

Telephone: 1010. materials. Collections, storage, deliveries. THOMAS HILL, 
JONES, LIMITED, INVICTA WORKS, BOW COMMON 
LANE, LONDON, E.3. (TELEPHONE : EAST 3285). 

~ J J U  CRUSHING, GRINDING, MIXING and DRYING for the trade. 

Almost new Edge Runner M~ll by Smith Blythe Eng. C.I. Pan, 
THE CRACK PULVERISING MILLS LTD. 

Plantation House, 
7 ft. diam. by 15 in. deep. C.I. Roller 42 in. diam. by I If in. Mincing Lane, 
Motor~sed 124 h.p. 40013150 through gear box. Screw operated 1 nndnn F r 2. 
sliding discharge door. 

Two unused Vacuum DRYING OVENS hv Scott. Ribbed C.T. . . - ~ ~ - ~ -  ~ - . - ~  - - -. - 
constr., bolted sections, int. dimens. 6 f;. b y ~ 5 1  in. by 58 in. 
with 16 steam coil shelves, 2 in. clearance for trays. Ovens GRINDING, CRUSHING AND GRADING 
suitable 27/28 in. vacuum. Scott Vacuum Pump to  each oven. FINE GRINDING LTD., 

Also four slightly smaller ovens each with 12 steam coil shelves. BLACKHOLE MINE, EYAM 
10 Cwt. Rotarv batch tvne Drum Blender bv Sturtevant. 60 in. TELEPHONE: EYAM 227 
- ~ 

diam. b y  32.in.. fitted;&-lifting-flights. kotorised 460/3/50, 
through spur gearing and countershaft. Drum speed approx. 
1% r.n.m. 

~ i z e ' e . ~ a r d n e r  SIFTER MIXER, with timber hopper 18 in. by 
9 in. bv 9& in. deeo. and brush sifter over mixing chamber 
24 in. by 1.i in. by 16in.  deep. Scroll type ~ g i t a t o c  

Canning tot. enc. submerged Barrel Apparatus for SELENIUM 
RECOVERY, hand op. change-over gear. Barrel 24 in. by 
14 in. diam. revolving in tank at 10 r.p.m. Motorised 40013150. 

NEW STAINLESS STEEL STORAGE TANKS AND VESSELS, 
with capacities ranging from 8 gallons to 1,000 gallons. 

NEW PORCELAIN AND SlLEX LINED BALL MILLS, with 
capacities ranging from 9 gallons to 260 gallons. 

GEORGE COHEN SONS & CO. LTD., 
WOOD LANE, LONDON, W.12. 

Tel.: Shepherds Rush 2070 and 
STANNINGLEY, NR. LEEDS. 

Tel. : Pudsey 2241. 

PHONE 98 STAINES 
42 in. Hydro 400/3/50 Underdriven (Lift out basket) (New) S.S. 

Jac. Pans 30 in. by 36 in. 40 w.p. (Two) (3)2,00Ogall. Cyl. Enc. Acid 
Tanks 35 w.p. S.S. Lined Autoclaves 6 ft. by 3 ft. 100 w.p. 
26,500 gall. Sec. Cyl. Enc. Tanks 23 ft. 4 in. by 10 ft. deep. 'Z' & 
Fin Blade Mixers, Pans, Pumps, Condensors, Calorifiers, Re- 
finers, Disintegrators etc. Complete lists available. 

HARRY H. GARDAM & CO. LTD., STAINES. 

One Double Roll Mill by Torrance. Steel rolls 7 in. diam. by 14 in. 
long front; back roll 9 in. diam. by 14 in. long with feed hopper 
21 in. by 24 in., single geared and direct coupled to 3 h.p. C.P. 
motor mounted on bed-plate. Good condition. THOMPSON 
& SON (MILLWALL) LIMITED, MILLWALL, LONDON 
E14. TEL. EAST 1844. 

STURTEVANT FINE GRINDING & SELECTION PLANT, 
capacity 1-2 cwt. per hour mesh med. hardness material compri- 
sing Fine Crusher No. 0 Ring Roll Mill No. 00, Fan, Air 
Separator, Conveyors, etc. Drawings available. 

W. Urquhart, 1023 Garratt Lane, S.W.17. 

BUSINESS OPPORTUNITY 

ANALYST. with wide Metallurgical and Petrological connection, 
plans retirement in near future. Disposal or re-arrangement in 
view. Exceptional opportunity. For full particulars apply to 
MESSRS. J. M. & J. H. ROBERTSON. SOLICITORS, 120 
BATH STREET, GLASGOW. 

A UCTIONEERS, VALUERS, Etc. 

EDWARD RUSHTON, SON AND KENYON (Established 1855). 

Auctioneers, Valuers and Fire Loss Assessors of 
CHEMICAL WORKS PLANT AND MACHINERY 

York House, 12 York Street, Manchester. 

Telephone 1937 (2 lines) Central Manchester. 

SITUATION VACANT 

A vacancy occurs for an additional INDUSTRIAL CHEMIST 
on the editorial staff of CHEMICAL AGE in London. Extremely 
interesting work and although previous editorial experience is 
not necessary, ability to write lucidly is essential. 

Applications, which will be treated in strictest confidence, should 
give full details of experience and salary required and should be 
addressed to THE MANAGING DIRECTOR. CHEMICAL 
AGE, BOUVERIE HOUSE, FLEET STREET, LONDON, 
E.C.4. 

Classified Advertisements can be accepted for 
insertion up to 10 a.m. Tuesday for insertion 

in the same week. 
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POWER OPERATED VALVES 
EXTENSIVE RANGE POWER OPERATED AND 
EMERGENCY OPEN AND SHUT VALVES TO SUIT 

PRESSURE TEMPERATURE FLUID ETC. - 
ELECTRIC O R  

ELECTRIC 
ROTARY M O T O R  

AIR 
ROTARY M O T O R  

PNEUMATIC-TRIP 
EMERGENCY 

J O N E S  T A T E  A N D  C O M P A N Y  L I M I T E D  
V I C T O R Y  W O R K S  B R A D F O R D  Y O R K S  
T E L E P H O N E  2 8 3 4 8  T E L E G R A M S  V A L V E  B R A D F O R D  

1 accurate 

FILTER 
CRUCIBLES 

of Porous 
Porcelain 

retain the finest precipitates and 
filter rapidly. They are not 
affected by acids, remain con- 
stant in weight within very h e  
limits and can be heated to high 

temperatures. 

particle size analysis 

Vibration alone o r  hand shaking Is not sufficient 
for accurate panicle size analysis of materials. 
Vibration alone is more inclined t o  aggregate 
the panicles. The lnclyno Test Sieve Shaker 
ensures perfect segregation of the various 
panicles' sizes in the shortest possible time 
having a double movement of gyrating and 
jolting the test material. 

The lnclyno Test Sieve Shaker is an 
essential unit for all laboratories and 
is standard equipment in many 
government laboratories, nationalized 
industries and industry in general. 

Operated by a fractional h.p. motor 
and supplied complete with automatic 
time switch covering test periods up 
t o  60 minutes. Models available for 
all sizes of standard test sieves. 

Supplied b y  a l l  recognised Laboratory Furnishers. 
crawley Write or 25166 telephone for 

T H E  PASCALLENGINEERING CO. LTD. 
~ i r t  IN 905 I G A T W I C K  ROAD-CRAWLEY. SUSSEX 

Mode by 

The WORCESTER 
ROYAL PORCELAIN CO. 

L I M I T E D  

W 

TEST SIEVE SHAKER 
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H E R E ' S  . . . . . . . 

S T A I N L E S S  S T E E L  

B O L T S  N U T S  . S T U D S  

A C I D  A N D  H E A T  R E S I S T I N G  

W e  are specialists i n  t h e  manufacture 
o f  Bolts, Nuts .  Studs and Machined 
Parts i n  all classes o f  Heat-Resisting 
and Stainless S:eels. 

Al l  products are machined 
from bar  materials. 

A R E  E X P O R T E D  B Y  

I M P O R T  A N D  E X P O R T  O F  C H E M I C A L S  
Poland, Warszawa 10, P.O.B. 343. Jasna 12 
Cable : Ciech Warsrara Telephone : 690-01 
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P f F  

FEATURES OF THE fr*""ri~~~~. A 

D R Y  S E A L  G A S H O L D E R  

W I ~ ~ I ~ S  G a s h o l d e r s  a r e  be~ng used for 

the s t o r a g e  of hydrogen, nrtrogen. 

t o w n s  ~ a s ,  carbon m o n o x ~ d e ,  c a r b o n  

d ~ o x ~ d r ,  oxygen,  cok r  o v e n  g a s ,  t r t r a -  

f l ~ i o r c ~ t h e l y r i e  and sewage d ~ g e s t e r  gas, 
e tc .  

T h e  W~gg~ns  G a s h o l d e r  o p e r a t e s - o n  the p r i n c ~ p l e  

of p l s t o n  d ~ s p l a c e m e n t .  A f r i c t ion less .  m o v a b l e  

plston f l o a t s  on the confined gas, r i s i n g  and 
fa l l i ng  w ~ t h  changes  In v o l u m e .  T h e  seal-a 

s y n t h e t ~ c  r u b b e r - c o a t e d  fabric-is p r o t e c t e d  

aga ins t  w e a r  by a m p l e  c learances. T h e  system 
r e q u i r e s  p r a c t ~ c a l l y  no maintenance a n d  no 
r e p l a c e m e n t s .  T h e  W ~ g g ~ n s  G a s h o l d e r  IS a 

s t r u c t u r e  f r e e  of u n s ~ g h t l y  f r a m e w o r k .  

1 The parcon r n s t s  nearly to the roof of 
the gas-rnght shell g w n g  maximum 
capac,ty. 

2 A songle automato< levelling device 
hccpr the poston rldtng Icrel. 

3 The section of the shell above the 
parcon is 'omplttely ventilated. 

4 W-dc .learanccs prevent friction. 

5 The gar.tnght real remaonr un. 
a i t r ~ t e d  by weather. 

6 Fendcn protect the real when under 
pverrure and guide i t  on to  the $ode 
walls without irlction. 

7 The shell IS gas-tight up to the real 
ronneccion. 

8 Fovndataons arc r ~ m p l c  and ~n. 
PIPC~I~VC a% anlv the shell wriehr 

~ * 
has to  be >upporcod. 

Hal f  full position, showing inflated seal con- . Full porition vicw of mechanicslly-operated 
stwcted of r synthetic rubhr.=orted fabric. ' d l e I r a l r e .  Releaser g- i f  holder .rpacity is 

exretded. 

(MEMBER OF T H E  P O W E R - G A S  G R O U P )  

STOCKTON-ON-TEES A N D  L O N D O N  
A U S T R A L I A  C A N A D A  I N D I A  F R A N C E  S O U T H  ~ F R I C A  

- - - --- - - - - - - - - - i 

PIInCBd in  orsat Rd(aio Ily T s s  Paws AT CoommeLnNes I.?>.. Addinone.  :1nd I,ulrlishal hy BENN BHOTIIEILS I.TD., at BOUverie n-. 154 Fleet Street, E . C . ~  
r .lllne, 1857. Registered at tlle Oenemi Pnt Ollire. I".stcred as S a n d  anas YatCr a t  the NPW York U.S.A., Pmt O m u .  
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