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BROTHERHOOD 1 
11 A i r ,  Gas and R e f r i g e r a t i n g  11 

Compressors 
For the manufacture of 

ARTIFICIAL FERTILISERS and other CHEMICALS 

Also 

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

( 1  Literature describing Brotherhood Products available on request I ( 
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Telephone : Clissold 1234 5 5 / 6 0  
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F R E D E R I C K  BRABY & C O M P A N Y  L I M I T E D  
HAVELOCK WORKS. AINTREE, LIVERPOOL, 10. TELEPHONE: AINTREE 1721 

c n n e ~  FACTORIES AT: London Works. Thames Road. Craylord, Kent. TELEPHONE: Bexleyheath 7777 
Eclipse Works, Petershill Road. Glasgow. N. TELEPHONE: Springburn 5151 

Ashton Gate  Works. Bristol, 3. TELEPHON~:  64041. And Falkirk 
O ~ R  OFFICES: 352-364 Euston Road. London, N.W.l (Head Office). TELEPHONE: EUSton 3456 

110 Cannon Street, London, E.C.4 (Export). TELEPHONE: MANsion House 6034 
Queen's Buildings. 10 Royal Avenue. Belfast. TELEPHONE: 26509 

Palace Street, Plymouth. TELEPHONE: 62261 
A P  266-217 
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Decolourising Carbon 

The most highly 
activated of all carbons 

THE CLYDESDALE CHEMICAL CO. LTD., 
142, Queen Street, Glasgow C.l 

'Phone : Central 524718 
'Grams : Cactus, Glasgow 
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I made in lined with 

IRON, STAINLESS STEEL, LEAD, RUBBER, NEo- 1 
I ALUMINIUM, BRONZE, PRENE, EBONITE, GLASS, 

REGULUS METAL and NYLON, P.V.C., 1 
other materials. POLYTHENE, ETC. 

Diaphragms 

IN VARIOUS GRADES OF RUBBER AND PLASTICS 

the ideal valve for " hard to handle" fluids 
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Teliryeratrrre, Press~rre, Hlr~i l id i t~,  etc. 

Contract, panels and installation 
service ar~ailable. 

NEGRETTI & ZAMBRA 

NEGRETTI & ZAMBRA LTD.. REGENT ST.. LONDON 
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s t e a m  o r  o i l  j a c  

The Lennox Foundry Company 
are specialists in  the supply of 
materials of construction for 
resisting corrosion and in  the 
manufacture of process plant 
for specialised applications. In 
most cases we can supply plant 
designed for particular working 
conditions, constructed of the 
most suitable materials for these 
requirements, and, i f  necessary, 

'we can build pi lot plant for 
developing new processes. O u r  
technical staff are always at your 
service t o  give advice. 

L E N N O X  FOUNDRY CO., LTD. 
T a n t i r o n  Foundry,  G lenv i l l e  Grove,  London, S.E.8 

k e t e d  

A V E S  

CORL TRR BRSES 
TO MEET ALL SPECIFICATIONS 
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Sales Manager 

with Salt in 

his System A hundred tons to ship 

, through steaming, salt- 

soaking climates! Sensible 

fellow sent out an S.0.S.- 

Save our Salt-to Paper 

Goods. Back came the answer 

-'Alkapaks'. These poly- 

thene film sack- and drum- 

liners are moisture-proof, 

sift-proof, rot-proof. In 

standard sizes to fit almost any 

sack or drum--or tailored to 

suit the odd ones. Made from 

strong and durable 'Visqueen' 

polythene film, they've 

brightened the outlook of 

many a Sales Manager. 

And other heartening features 

of the Paper Goods service 

include gusseted and un- 

gusseted bags and case liners 

made from tubular a n d  flat 

polythene film, cartons and 

display packs. 

en it comes to packaging.. . 
\\ Paper Goods take the load ofl your mind. 

- - 
To prove i t  ger in touch z~~irh : 
PAPER GOODS MANUFACTURING COMPANY LTD. 
(A subsidiary company of Imperial Chemical Industries Ltd.) 
Westmead Road, Sutton. Surrey. Telephone : Vigilant 82x6 

P.G. 30 
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F I N E  C I T R I C  A C I D  I N  T H E  M A K I N G  

In considering Industry as Patron of the Arts, our new 
artist's attempt to illustrate the first stage in citric acid production 
is as irrelevant as it is original. That is what comes of mixing 
art with molasses, which is admittedly sweet-very sweet and also 
undeniably the beginning of the present Sturge Citric Acid 
story. But molasses has not always been the raw material of citric acid. 

Formerly the industry relied entirely on imports of 
lemon juice and citrate of lime from Italy, but in 1930 
Sturge introduced a new process for producing chemicals on a 
commercial scale by mould fermentation. This Sturge 
fermentation plant was the first of its kind to be operated in 
this country and finally enabled a by-product of home- 
grown sugar brct to rcplace importecl materials. 

BY-PRODUCTS 
-I 

, 
r;g.icrr;.-' *". . 

_i_\-..ir .'*.rh 

, MOLASSES FERVENT50 ) puRIFIEo ) ~ c R r r r r r n r m o N  b., 
LIQUOR LIQUOR 5: +$ 

'b."-b,*"*a*.M~iFi 

JOHN & E. STURGE LTD WHEELEYS R D  BIRMINGHAM, IS TEL: MIDLAND 1236 
TGA CAI 



THE CHEMlCAL AGE 

Illustrated. Mild Steel jacketed oxidiser 
4 ft. 8 in. diam. by 8 ft. 6 in. long inside. 
arranged for motor-driven agitator and 
fitted with cooling fan. 

In the making of plant and equipment in 
cast iron and fabricated steel. Widnes 
Foundry and Engineering Co. have served 
industry for over 100 years. 

Established 1841 

WrDNEs  FOUND^^ 
GE,NG~NEER~NG CF-+TD 

LUGSDALE R O A D  • W l D N E S  LANCs 
T E L E P H O N E :  W I D N E S  2 2 5 1 1 4  T E L E G R A M S :  " F O U N D R Y  . W I D N E S  
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"CIECH" 
Foreign Trade Enterprise 
Warsaw 10 12 Jasna St. Poland 

Sole exporters of the  following products 

C O L O P H O N Y  1 
A C T I V E  C A R B O N  I 

O I L  & N I T R O - O I L  

A R T I S T I C  POSTER 

P A I N T S  A N D  

VARNISHES 

( P A I N T S  'TEMPERA'  

a 

L A B O R A T O R Y  ( 
C H E M I C A L S  

REAGENTS 

H O R M O N E S - A C T H  
and others 

P H A R M A C E U T I C A L S  

O P I U M  A L C A L I  

I S U L P H A M I D E S  etc. 

S A L I C Y  LATES 

Catalogues 8 Ofers on request 
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THE STAVELEY IRON & CHEMICAL CO. LTD. NR. CHESTERFIELD 

/ T \ Stainless Steel 
(R F)  Holloware 

We are manufacturers of a 
wide range of holloware in stain- 
less steel which finds use, because 
of its resistance to many forms of 
chemical attack, in dye works, 
chemical factories, food factories, 
laboratories and, because of its 
inherent cleanliness, in hospitals. 

I Ask for our holloware -leaflet. I I The Taylor Rustless Fitting Co., Ltd. I 
I Head Ofice . Ring Road, Lower Wortley, Leeds, 12. Lzeds 638711 1 
1 London Ofice : 14, Great Peter Street, London, S.W.1 Abbey 1575 J 
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PUAE WATER 

NECKAR Ion Exchange Plants provide water 
of distilled quality. 

Tjpical Plants employing various methods . . . 
. . . .fully described in our literature, available 

on request. 

NECKAR WATER SOFTENER CO. LTD. 
A R T I L L E R Y  HOUSE,  A R T I L L E I  '. LONDON.  S . W . I .  
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INDUSTRIAL SAFETY Fire and Accident Prevention and Protection 

I- 
-- - -- - - - - - . 

I . . 

- F O R  S A F E T Y  i 
I 

I 
I 

A NEW and revised edition of our famous 
' 

Blue Book of Safety Equipment "-loose 
leaf for your added convenience-illustrat.ing 

I 
and describing our complete range of 1 
Industrial Protection-will be sent on request. / 

Write for your copy to-day. 

I 
W A L L A C H  BROS., LTD.  

49, T A B E R N A C L E  STREET, 
LON DON, E.C.2 

Phone : CLErkenwell 1448!9 

ROYAL SOCIETY FOR THE PREVENTION OF ACCIDENTS 
- . -- - 

I 
SPECIALISTS IN  INDUSTRIAL SAFETY FOR 70 YEARS. AND MEMBERS OF THE 1 

I 

, - ~- . . *---. - - -  7 c T - - *  ~ - - -- . -. . - -- - . 

~- -- - ., ,i, I : m .._ -. . . . _. - - - _ _ _ _ 
- -~ i - - - -- -- - - - . - -- 

i 
i 
! 

LIQUID NEOPRENE PROTECTIVE COATINGS I 
I 

, j , , , -C ; " ; .  , . ,  , ! i . . . , ! ' (  - 1 

I 

PQ . ZO4 PJ + 7 0 0  ! 
1 

A RESILIENT HEAVY DUTY A PERMANENTLY FLEXIBLE j 
LINING FOR APPLICATION COATING FOR SIMPLE 1 
T O  METALS. CONCRETE. APPLICATION T O  METAL I 
A N D  W O O D  FOR THE CONCRETE. A N D  W O O D  ; 
PROTECTION OF FANS . STRUCTURES FOR CORRO- ! 

DUCTING . PIPES . TANKS. SlVE FUME A N D  SPLASH / 
CHEMICAL A N D  MARINE PROTECTION. 

PLANT. ~ 
_ ' I _  

3: , ,. 

HEAD OFFICE L O N D O N  OFFICE 

EAGLE WORKS ARTILLERY HOUSE 
WEDNESBURY ARTILLERY ROW - SWI 

TEL.: WED 0284 5 LINES TEL.: ABBEY 3816 S LINES 

Sole Licencees ~n the U.K.  for GATES ENGINEERING CO. U.S.A. GACO PROCESSES 
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LNDUSTRIAL SAFETY Fire and Accident Prevention and Protection 

THE " OLDBURY " PATENT 
CARBOY DISCHARGER 
wi l l  empty and elevate up t o  50 feet 
t he  contents of any carboy. bot t le  o r  
vessel, and complies w i t h  all the  con- 
ditions of the Factory Act of 1937. 

.KESTNER'S 
5, Crosvenor Gardens, Westminster, London, SW. 

Decolor is ing CARBON 
ALL GRADES HIGHEST EFFICIENCY I] A L L  TRADES lJL(ER PRIES 
Granular Carbon for Solvent Recovery 

Regeneration of Spent Carbon 
W r i t e  f o r  samples and quotations. 

FARNELL C A R B O N S  L I M I T E D  
C O N D U I T  ROAD,  PLUMSTEAD. L O N D O N .  S.E.18 
Telcphene: Telegrams: 
Woelwich I I58 ( 2  lines) Scofar, Wol. London. 

STEEL TANKS : 
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INDUSTRIAL SAFETY Fire and Accident Prevention and Protection 

with 

TELCON 
BERYLLIUM COPPER 

TOOLS 
Beryllium Copper Safety Tools, by reason of their comparatively 

high thermal conductivity, have litt le tendency t o  spark and can 

be employed with confidence in dangerous atmospheres. The 

great strength and hardness of these tools gives them a perform- 

ance and length of  life assuring their superiority in this field, 

and their best recommendation i s  their widespread use by major 

industrial concerns handling inflammable materials. 

Distributors for Great Britain 

BERYLLIUM & COPPER ALLOYS LTD 
47, VICTORIA STREET, LONDON, S.W. I ABBey 642112 

Manufactured by 

TELEGRAPH CONSTRUCTION & MAINTENANCE 

TELCON WORKS . MANOR ROYAL - CRAWLEY SUSSEX 
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Phonr : MARYHILL 225519 
Grams : " CAOUTCHOUC" GLASGOW MARYHILL GLASGOW N.W ~ ~ ~ ~ $ N ~ ~ ~ ~ . q ~ ~ w " ~ ~  

BRITISH 
CARBO NORIT UNION 

L I M I T E D  

announce 

Transfer of Registered Office 
to new offices at their West Thurrock works to which 

all correspondence should be addressed 

BRITISH CARBO NORlT UNION LIMITED 
London Road West Thurrock Grays Essex 
Tel Grays Thurrock 4845 Grams . Br~carbun Grays 
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Size & Power 

P ROBABLY the two greatest indus- 
trial and commercial organizations 
intimately associated with this 

country are Imperial Chemical Industries 
and Unilever. At the present time each 
company has been making its annual 
report for 1955. Great power and great 
size in industry have many opponents, 
theoretical and political, and the mere 
fact that these huge organizations pass 
year by year from one phase of expan- 
sion to the next will not remove any of 
the venom with which they are attacked. 
In critics' eyes success is the inevitable 
by-product of monopoly, and even 
though monopoly does not exist in most 
fields and has no more than passing tech- 
nical existence in a few, this piece of 
superficial argument contemptuously dis- 
misses great national records of achieve- 
ment without which this country would 
have much closer acquaintance with 
crisis and disaster. However, to state the 
opposite, true though it may be, is no 
answer to these sweeping generalizations 
that steadily emanate from the ultra-left. 
The surest answers are particularized and 
factual-accounts of these big com- 
panies' methods and plans, clearly and 
patiently presented so that all fair-minded 
men can judge for themselves whether 
great power is being used or abused. 

In their new reports both companies 
devote considerable attention to the 
problems of personnel, management, and 
recruitment. Here, surely, is one wily by 
which desirable and undesirable activity 
may be distinguished. It is an ancient 
cry of the left that giant structures in 
industry lead to hard conditions of 
employment. Yet Imperial Chemical 

lndustries is able to report that by the 
end of 1955 its staff and pay-roll included 
41 people with over 50 years' service, 
1,890, with over 40 years', 8,333 with over 
30 years', and 22,685 with more than 20 
years' service. Bonus payments in 1955, 
for which over 81,000 employees quali- 
fied, amounted to a total sum of 
E2,691,390, or f 2,047,125 after deduction 
of personal income tax. This sum was 
spent in acquiring and issuing 743,426 
ordinary shares of £1 each. A saving 
scheme operated by deductions from pay 
is run by IC1 Savings Bank Ltd., and 
at  the end of 1955 employees had 
accounts totalling f 1,750,000. It is said 
that much thought has been given recently 
to schemes 'to encourage employees to 
increase their interest in the company by 
acquiring preference and ordinary shares 
from their personal savings, indepen- 
dently of the employees' profit-sharing 
scheme.' However. experiments in this 
direction have been deferred until more 
experience of the profit-sharing bonus 
scheme has been gained. Here, assuredly, 
is no empire of human exploitation. 
Tnstead, the most commendable efforts 
are being made to bring capital and 
labour, or ownership and work, closer 
together in fact and outlook, and theoreti- 
cal socialism is being outpaced by practi- 
cal and social enterprise. 

Nor is this all. Cynics may still argue 
that in present conditions it pays any 
company, large or miniature, to. look 
after its workers, and that these disburse- 
ments of ownership still leave the major 
trend of exploitation-by-a-few mainly in- 
tact. At the end of 1955 the average 
holding of preference stock was f 529 with 
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Notes & Comments 
Fire & Chemicals 

A S usual, the annual report (1955) for 
the Fire Research Board (HMSO, 
4s) contains some interesting chemi- 

c a l  o r  chemically-connected items. The  
development of static electricity charges 
through the rubbing of synthetic textiles 
can create hazardous conditions when, 
.;ay, oil tanks or  aircraft are being 
refuelled, o r  during operations in hos- 
pitals. Pairs of wool, Terylene, nylon, 
and pvc sheet have been found to give 
high charge densities with static energies 
10,000 times that of cotton rubbed with 
cotton. Woodworni insecticides have 
been examined for their flammable 
hazards: the solvents used in making these 
products are usually combustible and 
applied liberally. and it seems somewhat 
uncertain how long after treatmen1 
treated wood remains readily ignitible. 
An extension of the use of dry chemicals 
as fi re extinguishers is being investigated. 
An old method, it is now being studied 
for use in dealing with large fircs or 
crashed plane fires. So far  the chemical 
used in tests has been sodium bicarbon- 
ate. the veteran of this field. Further 
research on  the value of adding 'wetting 
agents' to water used in fire-fighting has 
not advanced these chemicals' claims 
here, despite evidence for their usefulness 
in other countries. The conclusion 
reached is that although wetting agents 
increase water's fire-extinguishing effec- 
tiveness in sonie types of fire, this is not 
'a common advantage. 

Chemical Exports 

I N making further comment upon 
recent chemical company reports, we 

. may perhaps risk the charge of 
monotony, but the vital importance of 
export sales seems to  justify this extra 
attention. Exports sales of Iniperial 
Chemical Industries Ltd. (from the UK) 
rose from f67.500.000 in 1954 to 
£71.100.000 in 1955. This is an advance 
of  5.3 per cent; also, it represents 17 per 
cent of the whole of ICl's annual sales. 
These figures can be compared with those 
in the report of Monsanto Chemicals 

Ltd.; export sales in 1955 rose also by 5 
per cent to a total of £5,056,533, but this 
represented 37 per cent of total sales 
income. The second part of this compari- 
son is misleading, for the total sales 
figure given by 1C1 includes sales by sub- 
sidiaries in other countries, e.g., by 
Canadian subsidiaries. The similarity oi' 
the rise in export sales value over 1954 
for both companies is perhaps a hopeful 
sign that British chemical exports are 
generally showing this amount of expan- 
sion. Moreover, it is a genuine expansion 
due to  increase in volume and is not 
the more mathematical product of price 
rises. In the IC1 report it is stated that 
average export prices were relatively 
stable throughout the year. The main 
markets producing increased sales were 
the US. South Africa. Australia, the Near 
East, West Africa, and the Caribbean. 
Attention is drawn to factors that tend 
to inhibit export trade-'documentation' 
even for minor transactions is formidable, 
and flag discrimination for freight trans- 
port is spreading and even bringing with 
it similar demands for effecting insurance. 
'All these practices slow down trade and 
increase the cost of goods to the customer 
overseas.' 

Rromination for Fungicides ? 

T HAT halogenation sharply increases 
the insecticidal properties of various 
organic substances is well enough 

known, and now an interesting communi- 
cation from India (G. N. Mahapatra, 
N ~ ~ t r t r r ,  1956. [I771 938) casts bromine 
for a similar role in synthesizing organic 
fungicides. The new studies have arisen 
from work on 2-amino-4-aryl-thiazoles. 
As these possess the nitrogen-carbon- 
sulphur cyclic grouping found in other 
fungicidal molecules, their capacity to  
reduce spore germination was tested. 
Seventeen different 2-amino-4-aryl- 
thiazoles were then brominated so that 
bromine entered position 5 of the 
thiazole nucleus. and the fungicidal and 
anti-bacterial properties of these deriva- 
tives were then compared (by laboratory 
tests) with those of the parent chemicals. 
Where without bromination 90 ppm were 
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required to  inhibit spore germination, 
some of the brominated derivatives com- 
pletely inhibited germination at 20 t o  22 
ppm. Similarly, in some cases the intro- 
duction of bromine into the thiazole 
nucleus raised anti-bacterial power by 
100 to 150 per cent, activity a t  a strength 
of 1 : 8,000 being converted into activity 
a t  strengths of 1 : 20,000 and 1 : 15,0,00. 
Whether this research in vitro can lead 
to  practical development must be deemed 
somewhat speculative. At  any rate in 
protecting living matter from fungal 
attacks, chlorinated substances would 
seem preferable to brominated relatives; 
for even if chlorine is not wholly desir- 
able as a residue, it is more assimilable 
than bromine. Also a bromination pro- 
cess must be more costly than chlorina- 
tion. However, every advance in fungi- 
cide synthesis is potentially valuable for, 
so far, the development of organic Sungi- 
cides has lagged sadly behind that of 
organic insecticides. 

' Garden o f  England ' 

S OMETHING in the nature of an 
international move has taken place 
as a result of the establishment at 

Woodstock in Kent of all the agricul- 
tural research on this side of the Atlantic 
by the Royal Dutch/Shell group of 
companies. Before 1954, responsibility 
for  this research was divided between 
Woodstock and the group's laboratories 
in Amsterdam. Now that consolidation 
has taken place, many of the present 
research staff have come over from 
Holland to make their homes in Britain 
and to take up work at Woodstock. All 
will wish them well. Quite apart from 
the valuable contribution which the 
Dutch scientists will make to the research 
programme, they will be here as friends 
and representatives of a nation with 
which the United Kingdom has had long 
and cordial relations. There can be no 
doubt about the importance of the work 
which agricultural chemists everywhere 
are doing to conserve mankind's food 
supply; neither can there be doubt about 
the size of the task. In Britain alone, 
crops are lost to the estimated value of 
f 100,000,000 a year, the equivalent of 
2,000,000 acres, by pests and diseases. I t  
has been estimated that insects and pests 
absorb the astonishing proportion of 

one-third of all the crops grown by 
man. The  contribution which Wood- 
stock, and other research laboratories all 
over the world, are making t o  the better- 
ment of mankind is truly international 
and will gain much from the links which 
are being forged between British and 
Dutch scientists working, appropriately 
enough, in the ' Garden of England '. 

Harrison Memorial Fund 
Applications to be Considered 

T HE Selection Committee of the Harrison 
Memorial Fund announces that it will 

consider making an award of the Harrison 
Memorial Prize after 1 December 1956. 

The prize, not exceeding 100 guineas, will 
be awarded to the chemist of either sex. 
being a natural-born British subject and not 
at the time over 30 years of age, who, in the 
opinion of the selection committee, 'shall. 
during the previous five years, have con- 
ducted the most meritorious and promising 
original investigations in chemistry and pub- 
lished the results of those investigations in 
a scientific periodical or periodicals.' 

Applications, five copics of which must 
be submitted. should give the name of the 
applicant in full; agc (birth ccrtificate should 
accompany the application); degrees (with 
name of university); any other qualifications 
and experience; titles of published papers 
(with co-authors' names) including full 
references to publication; where research 
was carried out; testimonials and reference% 
and any other particulars bearing on the 
~~pplication. 

The selection committee is preparcd to 
consider applications, nominations, or infor- 
mation as to candidates eligible for the prize. 
Thcse should be addrcsscd to the president, 
The Chemical Society, Burlington House, 
Piccadilly, London W1, to arrive not later 
than 1 Deccmber 1956. 

Bradford Office Moves 
The Export Credits Guarantee Depart- 

ment (the Government Department provid- 
ing exporters with insurance against the 
major risks of cxport trading) announces 
that its Bradford office will taka over new 
premises at Britannia House. Bridge Street, 
Bradford I (Bradford 25147), on Monday. 
98 May 1956. This office covers West and 
South Yorkshire: for the last 25 years it 
has been at 69 Market Street, Bradford. 
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Swiss Chemical Industry 
Large Subsidiary Organizations Overseas 

W RITING in Foreign Trade, a publica- 
tion of the Department of Trade and 

Commerce, Ottawa, Canada, N. W. Boyd. 
Assistant Commercial Secretary, Berne, says 
that the Swiss chemical industry accounts 
for about 16+ per cent of total Swiss ex- 
ports, with emphasis on high quality pro- 
prietary ~roducts .  This is despite the fact 
that virtually all raw materials have to be 
imported. 

In addition, the Swiss chcmical industry 
has a world-wide network of well-cstab- 
lished subsidiary companies which add sub- 
stantially to its invisible balance-of-pay- 
ments returns. 

Beginnings of the Industry 

' T h e  beginnings of the Swiss chcmical 
industry,' says Mr. Boyd, ' are closely linked 
with the textile and especially the silk rib- 
bon industry in and around the Rhine port 
city of Basle. The first important produc- 
tion sector. which is still the leader, was 

' dyestuffs, which were first made between 
1860 and 1870. Other major groups are 
industrial chemicals, pharmaceuticals, vita- 
mins and dietectic food specialities, textile 
auxiliaries, insecticides and fungicides, syn- 
thetic perfumes and cosmetics, and, more 
recently, plastics and synthetic fibres. 

The writer goes on to say that Switzer- 
land is an important market for a range of 
imported chemical products; chemical im- 
ports total more than $100 million a year. 
Primarily these consist of heavy chemicals, 
those based on coal tar, and petrochemicals, 
but they extend into the more highly manu- 
factured field. 

The total labour force employed in the 
Swiss chemical industry is about 25,000 and 
the greater part of the industry is situated 
in Basle or nearby. This applies particu- 
larly to  the dyestuffs industry. 

The  production of industrial chemicals 
has been concentrated on fine products 
which do not depend too much on direct 
raw material sources. Switzerland has one 
cheap source of power, hydro-electricity, 
and certain clectrochemicals are widely 
made. 

Pharmaceutical specialities and drugs arc 
perhaps, with dyestuffs, the principal pillars 

of Switzerland's chemical structure, and in 
most cases thc same firms work in the 
same sector. With the exception of one 
company in Berne, the majority of this in- 
dustry is again located in and around Basle. 

Switzerland's insecticides and fungicides 
industry, which dates from between the two 
wars, developed rapidly in conjunction with 
the intensive cultivation of Swiss farm land 
and the high degree of chemical research. 

Three quarters to four fifths of Swiss 
chemical production was exported said Mr. 
Boyd, and these exports had made consis- 
tent progress during the past 10 years, reach- 
ing a value of S.fr. 927,600,000 in 1955. 
Principal market5 were West Germany. 
France, Italy, the United States, the United 
Kingdom and BLEU. 
' For many reasons,' says Mr. Boyd. ' the 

Swiss chemical industry has developed sub- 
sidiary organizations throughout the world. 
The process of establishing branch produc- 
tion facilities was accelerated after 1920 and 
again during the past 10 years to the point 
at  which manufacture abroad by Swiss inter- 
ests is estimated to employ a labour force 
of about 50.000-twice that employed in 
Switzerland. There are approximately 
120 foreign affiliated production firms, 20 
fairly large ones are in the US. Estimates 
place the turnover of these latter sub- 
sidiaries a t  bctween $160 million and 
$170 million a year. with pharmaceuticals in 
the lead.' 

Nitrogen in Photography 
AN inexpensive and effective way of keep- 
ing photographic developing solutions 
moving by the use of nitrogen has been 
discovered by Mr. W. A. Moss of Spesco 
Developments Ltd. He found that the 
solution could be kept moving if a regular 
flow of nitrogen was injected into the tank. 
Nitrosen also helps to  overcome the prob- 
Icm of oxidation of the solution. 

Nitrogen is introduced into the solution 
from a cylinder by means of a plastic tube. 
The nitrogen causes the solution to rotate 
in the tank and the flow of gas is controlled 
by a rcgulator. This is particularly impor- 
tant when a wetting compound is used in 
the solution. 
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Chemical Exports for April 
Australia Now the Principal Buyer 

HE total value of British chemical ex- 
T p o r t s  in April dropped slightly to 
£20,140,621 from £20,367,578 in March. 
Australia has now overtaken India as the 
principal buyer, spending f 1,807.179 in 
April, compared with India's £1,574,716. 
Total exports of elements and compounds 
continued their downward trend. dropping 

' to £4,992,857 in April from £5,127,056 in 
March and f5,190,396 in February. Ex- 
ports of synthetic dyestuffs increased tu 
18,490 cwt. in April, from 16,371 cwt. in 
March. This compares with total exports 
of 15.627 cwt. a year ago. 

EXPORTS: PRINCIPAL COMMODITIES 

April Mar. April 
1956 1956 1955 

Acids, inorganic (cwt.) 1 ,765 15,781 13,599 
Copper sulphate (tons) 7,007 3,423 1,737 
S o d i u m  hydroxide 

(cwt.) . . . . 370,974 630,148 269,331 
A l u m i n i u m  o x i d e  

(tons) . . . . 1.483 1.149 2,076 
~l;min.ium sulphate 

(tons) . . 
Ammonia (cwt:) . . 
Bismuth compounds 

(lb.) .. .. 
B l e a c h i n g  p o w d e r  

(cwt.) 
~ydrosulphi td (cwt.)' ' 
Calcium compounds 

inorganic (cwt.) . . 
Lead compounds in- 

organic (cwt.) . . 
Malrnesium c o m -  

pGunds (tons) . . 
Nickel salts (cwt.) . . 
Potassium compounds 

(cwt.) . . . . 
Acids. organic & deri- 

vatives (value in f s )  
Ethyl, methyl, etc., 

alcohols (value in f s) 
Acetone (cwt.) . . 
Citric acid (cwt.) . . 
Sulphonamides un- 

prepared (Ib.). . . 
D y e s t u f f s  I n t e r -  

mediates (Ih.) . . 

Total for medicinal 
& pharmaceutical 
products in f s  . . 2,637,253 3.199.391 2,908.068 

Total for essential 
oils, perfumes, etc. 
in Es . . . . 2,140,171 2.367.004 2,125,680 

A m m o n i u m  n i t r a t e  
(tons) . . . . 282 709 542 

Ammonium sulphnte 
(tons) . . . . 853 1.648 5.740 

Total for all ferti- 
lizers in f s  . . 45.503 99.264 185.027 

Total for plastics 
materials (cwt.) . . 150.912 157,442 146,444 

Disinfectants etc. (cwt.) 16.200 12.859 17.045 
Insecticides, fungicides 

& rodenticides (cwt.) 22,823 36,321 37,297 
Weedkillers (cwt.) . . 12,424 7,142 13,270 
Lead tetra-ethyl (gal.) 390.587 327.3 15 555,802 

VALUE OF EXPORTS IN f s :  PRINCIPAL BUYERS OF CHEMICALS 
' April Mar. April 

1956 1956 1955 
Australia . . 
India . . . . 
South Africa . . 
Netherlands . . 
United States 
Sweden . . 
Italy . . . . 
France 
New Zealand ' ' 
Eire . . . . 
West Germanv 
canad; 
Nigeria 
Singapore 
Belgium 
Egypt . . 
Hong Kong 
Norway 
Denmark 
Malaya 
Gold Coast 
Finland 
Switzerland 
Pakistan 
Argentina 
Jamn~ca 
Turkey 
Netherlands 
Indonesia 
Burma 
lraa . . 

Total for elements 
& compounds in t s  4,992.857 5.127.056 3,981,339 Total value of chemical -- exports . . . . 20,140,621 20,367,578 18,767.427 

Coal tar (tons) . . 19, IOI  4,963 7.958 
Cresylic acid (gal.) . . 195.619 267,223 198.697 
Creosote oil (gal.) . . 2.Olh,l62 1.069.316 1,968,664 

- -- - - New Home for Johnsons Wax Products 
Total for tar pro- 

ducts in t s  . . 484.343 309,125 322,214 
A factory and officcs. including research 

and chemical laboratories, will be built by 
Total for synthetic Johnsons Wax Products at Manor Farm, 

dyestuffs (cwt.) . . 18.490 16.371 15.627 ~ ~ i ~ l ~ ~  Green, Surrey, at a cost of 

To'al for paints, pig- £500,000. Construction will start in nine 
ments & tannins months' time and should be completed 
in t s  . . . . 1,816.434 1.944.497 1,670.935 

-- - early in 1958. 
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Ultramicro-Determinut ion of Zinc 
by MELLES A. LACOURT 6 P. HEYNDRYCKX 

(Department of Microchemistry, Brussels University) 

T HERE is a growing demand from rcsearch 
centres interested in the effect of trace 

and biogenic elemcnts for precise, rapid and 
reproducible mcthods of ultramicro-deter- 
minatiqns. One is at a loss when is comes 
to determine amounts of the order of micro- 
grams or  Icss, which are about the quantities 
dealt with in these researches. 

Our proposed technique is general; it 
measures light absorption through a coloured 
zinc-dithizone spot formed on Whatman 

Fig. I (above) Calibration graph. 
Specrophotometry on Paper of zrnc- 
dithizone. Fig. II (right) Influence of 

solution volume on spot position 

filter paper No. 4. Absolute quantities .)f 
zinc from 0.1 to 3 micrograms arc deter- 
mined with a reproducibility varying from 
0.29 to 0.09 pcr cent. The spot is measured 
wherc it is dcposited; it involves therefore 
no dilution nor elution, a minimum of 
handling, and can bc measured from a 
zinc solution or  from a chromatographic 
spot oE zinc separated from other elements. 

The zinc-dithizone complex absorption 
curve has a maximum around 520 mp. 
When formed on paper, the same maximum 
is observed, but the optical density (OD) units 
measured, then. on any amount of complex, 
involve the absorption by the complex 
itself, that by the supporting paper, and that 
by the reagent (dithizone) sprayed to form 
the complex. The last two quantities 
togcthcr represent with great reproducibility 
0.010 units of OD. This means that the 
standard blank is so reproducible that onc 
can rcly on one blank per series of deter- 
minations and set the Beckman on this blank 
at zero of optical density. Complex 
measurerncnts occur then, by reference to 
this blank, and the OD units read on the 
Bcckman express the zinc concentration read 
on the calibration graph (Fig. 1). This graph 
is drawn at 520 mp, with a slit of 0.28 mm. 
and using a tungsten lamp, red phototube, 
one contimetrc cell, nine millimctre cali- 
brntcd glass cell spacer, and a dithizone con- 
ccntration in carbon tetrachloride of 15 mg 
per 100 g. of solvent. 

Fixing the Paper 

The spotted paper ( lcmx lcm) is fixed 
bctwccn cell wall and cell spacer, so as to 
present the complex coloured area, right in 
front of the cell window. Water helps trans- 

rnm 

x-x 0-005rnL 
m 0-010mL 



1226 THE CHEMICAL AGE 2 June 1956 

rnm 

Fig IZI. Influence of concentration on 
spot dimensions 

mission of light; air bubbles should all be 
expelled. 
Values for non-chromatographed spots of zinc-dithizotre 

(y118) 
3 pg 1 wl3 0.1 Pg 

OD units 0.1850 0.1351 0.0855 0.041 1 
VaIues for chromatographed spots of zinc-dithizone (MI1 8 )  
ODunits 0.2004 0.1532 0.1055 0.0606 

The favourable effect of chromatography 
(1) on the results has to be noted; it affects 
the values as well as the reproducibility 
which passes from 0.68 to 0.29 per cent 
when chromatographed (3 pg). We will 
investigate lower quantities than 0.1 pg as 
i t  is presumable that this is not the limit of 
sensitivity of this technique. When zinc :s 
accompanied by other elements, chroma- 
tography should be carried out according 
to our standardization conditions (2) in 15 
minutes. When zinc is the only element to 
be determined, a better shaped chroma- 
tographic spot is obtained on paper con- 
ditioned with 76 per cent humidity. A 
smaller spot is obtained by reducing the 
volume of solution deposited. according t o  
the diagrams (Figs. I1 and 111). 

(1) A. Lacourt & P. Heyndryckx : Mikrochimica Acta, 
1956, 7-8, 12 11. 

(2) A. Lacourt & P. Heyndryckx : Microchimica Acta, 
1954, 6, 630. 

Consolidated Zinc 
The seventh annual general mceting oC 

The Consolidated Zinc Corporation Ltd. 
will be held at 37 Dover Street, London 
W1, on Monday, 18 June at 12 o'clock. 
Profit for the year ended 31 Deccmber 1955 
amounted to £6,186,534, an increase of 
£722.814 over the previous year. 

Appeal with Costs 
AN appeal by Evans Medical Supplies was 
allowed, with costs, by Mr. Justice Upjohn 
in the Chancery Division on 18 May in a 
reserved judgment. The appeal was against 
a finding by the Special Tax Commissioners 
that f 100,000, received by the company from 
the Burmese Government for assisting in the 
establishment of a pharmaceutical industry 
in Burma, was taxable as income. 

Mr. Justice Upjohn held that the sum was 
a capital payment and remitted the matter 
to  the Commissioi~ers for them to adjust the 
figures of assessment on that footing. 

He said that the company carried on busi- 
ness in Burma through its agents. He did 
not see how the receipt of £100,000 under 
the agreement could be part of the profits 
or gains of the company as wholesale drug- 
gists. Under the agreement they entered 
into a new activity as advisors to the 
Burmese Government by assisting to set up 
a new industry there. This involved dis- 
closure to the Government of secrets that 
had never been disclosed to anyone else. 

It also involved, he said, a great curtail- 
ment of their own wholesale trading activi- 
ties there. They had liberty to carry on 
there their business as wholesale druggists 
and also the selling of their products made 
in this country or elsewhere. but the com- 
pany were dissipating their assets. 

Smoke Abatement Report 
THE annual report of the National Smokc 
Abatement Society is included in the 
society's Year Book for 1956, which has 
just been published. The year book con- 
tains a general information and reference 
section, a list of recent papers and reports 
on air pollution. a guide to publications and 
a directory of organizations concerned with 
problems of smoke abatement and fuel effi- 
ciency. There are a number of useful new 
features, including a comprehensive synop- 
sis for use by lecturers, speakers, and 
students. entitled ' The Clean Air Case ', and 
a concise ' History of Air Pollution in Great 
Britain'. Other features include a summary 
of the work of the Fuel Research Organiza- 
tion of the DSIR, statistics of atmospheric 
pollution, an account of the National Indus- 
trial Fuel Efficiency Service, and a summary 
of the present legal position. 
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A Review of 
Organic Phosphorus Insecticides 
VI Parts-Part I I I a  : Problems of  Separation 
by R. G .  BARRADAS, B.Sc., A.R.I.C., A.R.T.C., M.R.S.H. 

(Government Laboratory, Hong Kong) 

HE problem of the chemical separation 
T o f  >he various constituents of organic 
phosphorus insecticides, their respective 
isomers, and impurities generally, presents a 
strong challenge to the modern analytical 
chemist. The application of chromato- 
graphic techniques to analysis has provided 
solutions to many of the difficulties 
encountered by the chemist in the almost 
unlimited field of organic chemistry. 
Chromatography possesses decided advan- 
tages over conventional and classical 
analytical methods. Its widespread popu- 
larity is sufficient proof of its success. 
Chomatographic methods for the analysis of 
organic phosphorus insecticides have only 
made their mark in the literature over the 
past two years, but this is not very surprising 
in view of the fact that organic phosphorus 
compounds were not introduced as insecti- 
cides until the last decade or so. 

Determination of Parathion 
Pfeil and Goldbach (31) developed a 

method for the determination of parathion 
in biological materials, which was based 
upon hydrolysis to p-nitrophenol by treat- 
ment with alkali and the subsequent identi- 
fication of this compound using a paper 
electro-phoretic method. The material 
under test was first homogenized and extrac- 
ted with ether. The extract was chromato- 
graphed on paper with a mixture of ethyl 
alcohol, ammonia and water in the propor- 
tions of 80 : 4 : 16, Rf values obtained 
were : - 

p-nitrophcnol 0.71 
o-nitrophenol 0.69 
dinitrophcnol 0.74 
naphthol yellow S 0.45 

The ultra-violet absorptions of the elu- 
ates from the chromatogram were then 
determined. The authors claimed that the 
quantitative determination of p-nitrophenol 
would thus be equivalent to the parathion 
present in the .original sample. A paper 

Part I1 of  this review was published in T H E  CHEMICAL 
AGE of 19 May 1956. 

chromatographic separation of three con- 
tact insecticides, namely DDT, parathion, 
and benzene hexachloride (BHC) was 
reported by Gruch (32). The test mixture 
was dissolved in acetone and transferred to 
a Schleicher and Schiill paper No. 2043-b, 
which was impregnated with ether contain- 
ing two per cent of petrolatum, Gmch 
employed start lines of 10 cm. length. 

An ascending chromatography technique 
was used, the developing solvent consisting 
of a mixture of ethyl alcohol, water and 
concentrated ammonia solution in the ratio 
of 80 : 15 : 5. Gruch employed a biological 
method for the identification of the 
separated constituents of the test material. 
The strips of paper were cut into segments 
and each segment was eluted with water 
and examined for the type of insecticide by 
the addition of three day's old larvae of 
Aecfes ciegypti to the eluate, Rf values 
found were : - 

DDT 0.63 
BHC 0.87 
parathion 0.95 

Reliable results were obtained using a 
five milligramme mixture of the three 
insecticides. Where this mixture contained 
free p-nitrophenol as an impurity, a charac- 
teristic yellow band with an Rf value of 
0.80 was noted on moist paper. This band 
fluoresced in ultra-violet light when dry. 

Chromatography 

Much valuable literature on the 
chromatography of organic phosphorus 
insecticides was contributed by Cook work- 
ing in America. In his first paper (33), he 
developed new spot tests for the successful 
detection of technical Systox, parathion. 
methyl parathion, Chlorothion, malathion, 
EPN, and Diazinon. Paper chromatograms 
wcre sprayed with an approximately 0.002 M 
solution of N-bromosuccinimide in methyl- 
chloroform, dried, and then resprayed with 
a slightly alkaline approximately 0.0003 M 
solution of fluorescein in alcohol. 
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Bromine available from the brominating 
agent N-bromosuccinimide was absorbed 
by the insecticide, and the unabsorbed 
bromine was converted into bromofluores- 
cein by the second spray with the alk a I '  ~ n e  
solution of fluorescein. A spot was revealed 
by the unchanged yellow-green fluorescence 
of the fluorescein against the pink back- 
ground of brominated fluorescein. T h e  
location of the spot indicated the presence 
of the insecticidc. This method was 
developed mainly for  Systox, but the tech- 
nique was found t o  be applicable t o  sulphur- 
containing organic phosphorus insecticides. 
In his second paper (34) published in the 
same series, Cook discussed thc separation 
and identification of organic phosphorus 
insecticides. H e  used the reverse-phase 
chromatographic tcchnique for  the separa- 
tion. T h e  stationary phase consisted of 
mineral oil, and the mobile phase was a 
mixture of ethyl alcohol, acetone, and water 
in the ratio of 1 : 1 : 2. T h e  observcd Rr 
values were : - 

Systox (unknown c 
Systox isomer 
lsosystox isomer 
EPN 
parathion 
Diazinon 
Chlorothion 
mcthyl parathion 
malathion 

In view of  the fact that these Rr valucs 
varied with the aniount of oil on the paper, 
standards were run concurrently with un- 
knowns. It  is interesting t o  note that Systox. 
being a systen~ic insecticidc, is a compound 
whose isomers are  not recoverable as  such 
from sprayed plant tissucs. The  mctabolite 
which is 'recoverable' does not respond to 
Cook's spot test. 

Effect of Light 

In  the concluding article of this series . f 
three papers, Cook (35) discussed the effect 
of light on Systox and Tsocystox. When 
these two insccticides were placed on paper 
and irradiated for about two hours (sun- 
light, fluorescent light, o r  ultra-violet light) 
the chromatographic behaviour of both 
isomers was changed. Parathion, EPN, 
methyl parathion, Chlorothion. malathion, 
and Diazinon did not give new spots under 
the  same conditions. T h e  Systox isomer 
showed u p  as a new spot ( R F  0.8-0.9) which 
was detected by the fluorescein test. How- 

ever, the Isosystox did not respond t o  the 
test, but  it  did develop a zone possessing 
marked cholinesterase inhibition a t  about 
the same Rr. Cook  suggested that air was 
instrumental in the conversion by radiation 
bccause the new and more water-soluble 
products were not formed by cxposure of 
the isomers in ether solution. 

Silicone-Impregnated Paper 

March. Metcalf and Fukuto (36) used a 
silicone-impregnated paper for the.  sepam- 
tion of dcmeton from its thiol isomer and its 
main plant metaholitcs. A mixture of chloro- 
form, ethyl alcohol, and water in the volu- 
metric ratio of 10: 10:  6 was used a s  solvent. 
A propylcne glycol-impregnated paper and 
a solvent mixturc of petrol and toluene in 
the volumctric ratio of 4 :  1 and saturated 
with propylenc glycol could be used 
alternatively. 

For the separation of Schradan from its 
r-el:~tcd phosphoramide esters, March and 
his co-workers used chromatographic paper 
treated with a mixture of equal volumcs of 
tcnzotrichloride, carbon tetrachloride ant1 
toluene, saturated with propylene glycol. 
Thc  concentration of propylenc glycol was 
found to be critical. Schradan was revealed 
on the chromatogram by spraying with a 
nlixturc of pcrchloric acid, ammonium 
molybdatc, hydrochloric acid and water. 
The  paper was thcn heated a t  80" C fol- 
two ~ninutcs  and exposed t o  ultra-violet light 
(365 mp) for  15 to 30 minutes. T h e  more 
casily hydrolyscd compounds gave bluc 
spots very quickly. the others within 34 
hours. All the spots wcrc not definitely 
identified. With dcrneton the technique was 
lcss satisfactory, sincc thc colours took 24 
t c  72 hours t o  develop. If the compounds 
were labcllcd with "P or  "S, thcn locatioil 
by autoradiography o r  by counting along 
thc strip was satisfactory. 

Pfcil (37) cmployed a chromatographic 
column technique for  the detection of para- 
thion in viscera. T h e  stomach contents wcrc 
acidified with tartaric acid, extracted with 
;ilcohol and vacuum-dried. T h e  dried ex- 
tract was taken u p  in benzcne and passed 
through an alumina column moistened with 
benzcne. When parathion was present, a 
yellow ring formed a t  the  t o p  margin of the 
column and coloumd impurities were shown 
u p  at  the lower sections of the column. 
T h e  ycllow zone was removed mechanically, 
treated with dilute hydrochloric acid, and 
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cxtracted with ether. The extract, after 
removal of the ether, was determined by 
the Averell and Norris method (7) (cf Part 
I 1  of this review). Pfeil reported a very 
significant result from his toxicological in- 
vestigations, that is that about one gramme 
of parathion was lethal to a man of approxi- 
m:ltely 70 kilogrammes weight. 

(To he continlic~l) 

(31) Pfeil, E., & Goldbach, H., Klin. Wochschr., 1953, 
31 (41-42). 101 1. 

(32) Gruch, W., Norurwissm.~cha/ie,r, 1954, 41 (2).  
20-An -. .". 

(33) Cook, J. W., J.  Ass. 08. Agric. Chon.,  1954, 37 (4), 
9x4 

(34) ;&A. ibid.. 1954. 37 (4). 987. 
(35j fdrm; ibid.; 1954; 37 (4j; 989-996. 
(36) March. R.  B.. Metcalf. R.  L., & Fukuto, T. R. ,  

J .  Avric. Food Clrcm.. 1954. 2 (14). 732. ... - - - 

) P ~ K  E., Deur. Z .  g r i  ~ c r i d i r l . ' ~ c ; l . ,  1953, 42, 449. 

Bessemer Centenary 
IN co-operation with the Science Museum. 
South Kensington, the British Iron & Steel 
Federation is to create a new ferrous 
metallurgical display in the museum to 
commemorate Sir Henry Bessemer. For this 
purpose the sum of £50,000 has been 
allocated. It is hoped the gallery will be 
completed within three ycars. Preliminary 
plans for this exposition are being prcparcd 
in consultation with thc museum authorities 

The Minister of Education has expressed 
his gratitude to the industry for showing 
thcir interest in the museum in so practical 
a way. 

Institution o f  Metallurgists 
Important Work Discussed at AGM 

THE annual luncheon of the Institution 
of Metallurgists took place on Tuesday, 

15 May, 1956. at the Park Lane Hotel, Picca- 
dilly, London W1. with the president, Pro- 
fessor F. C. Thompson, in the chair. 

The principal speaker, the Rt. Hon. Sir 
David Eccles. K.C.V.O.. Minister of Educa- 
tion. m:~de reference to the part played by 
the Institution in the furtherance of tech- 
nological education, and to the progrcss 
made by the Institution in a comparatively 
short time. 

The luncheon was followed by the annual 
general meeting, at which Mr. G .  L. Bailey, 
C.B.E., director of the British Non-Ferrous 
Mctals Research Asqociation, was elected 
president. and Mr. J. Mitchell. C.R.E. (a 
director of Stcwarts & 1,loyds Ltd., Corby). 
senior vice-presidcnt. Mr. W. E. Rallard 

(director of Metallisation Ltd., Dudley), and 
Mr. A. J. Murphy (formerly Professor df 
Industrial Metallurgy at Birmingham, now 
Principal of the College of Aeronautics) 
were elected vice-presidents. Dr. E. C. West 
became honorary treasurer for a further 
year. 

The newly elected members of the coun- 
cil are Mr. W. E. Bardgett (United Steel 
Co. Ltd., Sheffield), Mr. E. J. Bradbury 
(The Mond Nickel Co. Ltd., Birmingham). 
Dr. N. P. Inglis (ICI Ltd., Metals Division, 
Birmingham), and Mr. F. H. Keating (ICI 
Ltd., Billingham Division, Co. Durham). 

The new president. in his presidential ad- 
dress, discussed the important work of the 
Institution in promoting the interests of 
metallurgists. and for the Institution, of 
which the total membership is now 3,331. 
He felt that metallurgy offered a most attrac- 
tive and exciting opportunity for new de- 
velopment and expansion, in spite of some 
cornpctition from other matcrials. He went 
on to consider the Institution's qualifications. 
and the type of training which a metallur- 
gist required. particularly in emphasizing the 
need of broad training in the humanities and 
basic science. as a preliminary to specialist 
instruction in metallurgy. 

Hungarian Chemical Output 
HUNGARTAN chemical industry output 's 
to be doubled under a five-year £150.000,000 
development plan, now being discussed 
before going to Parliament in a few weeks 
timc. 

Sulphuric acid production is to be raised 
from 124,000 tons in 1955 to 200,000 tons ay 
1960. Caustic soda output (11,400 tons last 
year) is to be increased to 40.500 tons in five 
years. Fertilizer production as n whole will 
bc more than trebled to 150,000 tons a year 
by 1960. The 1955 output of nitrogenous 
fcrtilizcrs is to be increased sevcn times by 
1960 and phosphorus fertilizer productiog 
doubled. 

Thc plastics raw matcrials target for 1960 
I ;  11.600 tons. Much of this will come from 
the Tiszapalkonya Chemical Combine, to be 
completed before the plan ends, which will 
proccas methane gas piped from Rumania, 

Mechanization of the chemical industry is 
to be stepped up. Two and a half times 
more machinery. one and a half tirnes more 
transporting machines. and nearly twice as 
many pipcs and compressors as last year are 
to be produccd by 1960. 
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Monsanto's Progress Last Year 
Increased Turnover But Profit Slightly Lower 

P ROFIT of Monsanto Chemicals Ltd. for 
the year ended 31 December 1955, was 

£998,150 after providing for taxation, 
depreciation, directors' remuneration and 
audit fec. After adding provision for taxation 
in prior years no longer required, decrease 
in rcservc for inter-company profit in 
inventory valuation of subsidiary company 
and the carry-forward from the previous 
year. and subtracting a further amount set 
aside as provision against grant to associated 
company, together with dividends paid, a 
balance of 52,686,040 was left to be carried 
forward to next year. 

The board paid a second interim dividend 
on 4 April 1956. No further distribution is 
recommended in respect of 1955. 

Sales Record 

In his statement to the company thc 
chairman said: 'I am pleased to report that 
in 1955 the company's business continucd 
to grow both in volume and turnover. Sales 
established a new record at £13,499,986. an 
increase of seven pcr cent over 1954. Ton- 
nage of goods dispatched reached 87,800, 
13.3 per cent ovcr the previous year. Dircct 
exports incrcased to £5.056.533, five pcr cent 
ovcr 1954. and reprcscnted 37 per cent of 
all salcs. 

'Despite this increase in turnover, thc 
profit for thc ycar beforc taxation, ~t 
5 1,789,573, was slightly below that of 1954. 
This was due to increased competition in 
many dircctions, coupled with rising cost 
factors. Demand both at homc and abroad 
continued good.' 

Later in his statement the chairman went 
on to discuss expansions carried out in 1955. 
Thc construction programmc both at Rua- 
bon and Newport was largely concentrated 
on new manufacturing plants, with ancillary 
additions to services and power installations. 

Production of phthalic anhydride is being 
considerably expanded and the first stagc of 
this work has becn completed at Ruabon. 
Dcsign work for a major new plant at Ncw- 
port is well advanced. An expansion of the 
maleic anhydride plant at Ruabon has been 
completed, while a larger plant for ~ t s  
manufacturc from bcnzcne is being con- 
structed at Ncwport. Both of these products 

are basic chemicals used in the production 
of alkyd and polyester resins. 

Additional plants for chemicals used in 
the manufacture ol' rubber products were 
started up at Ruabon during the ycar, and 
cyclohexylamine, an important raw material 
for the rubber chemicals group, is to be 
produccd at Newport. 

Monsanto's intercst in polystyrene was 
incrcased whcn a substantial plant for the 
manufacturc of h i ~ h  impact polystyrene 
came into production at Newport at 
the end of 1955. This matcrial. Lustrex 
Toughened-11, is claimed to be a 'super- 
tough ' product. 

A full scalc plant is now being con- 
structed at Newport for the manufacture of 
styrene-butadiene copolymers (synthetic 
rtibbers), while at ~ u a b o n  the first stage in 
a large addition to the synthctic phenol 
plant came into operation during last year. 

Additional laboratories for general re- 
search, with particular emphasis on polymers, 
wcrc completed at  Newport. These labora- 
tories include a special radiation laboratory 
which will permit an extension of Mon- 
santo's researches into thc possibility of 
using radiation and fission products in the 
manufacturing and processing of chemicals. 

Subsidiaries' Progress 

Progrcss is also reported from Mon- 
santo's subsidiary companies. Monsanto 
Chemicals (Australia) Ltd. showed an in- 
crease in net turnovcr of 30 per cent over 
1954. Net profit for thc year ended 30 
June 1955 was fA145.188. 

A development company, Pacmodhal Pty. 
Ltd., was formed to study potentialities in 
the petrochemicals field in association with 
Petroleum and Chemical Corporation (Aus- 
tralia) Ltd. and Drug Houses of Australia 
Ltd. 

Negotiations wcrc continued in 1955 with 
thc Indian Government regarding an invest- 
mcnt by Monsanto Chcmicals of India 
Private Ltd. in a manufacturing plant in 
India. 

The 22nd annual general meeting of thc 
company will be held at  Winchester House, 
Old Broad Street. London EC2, on 19 June. 
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Fire Research in 1955 
Valuable Work For Industry by JFRO 

I NDUSTRIAL fires and explosions are 
being studied by a special committee set 

up by the Fire Research Board. The chair- 
man is Professor A. R. J. P. Ubbelohde. 
This is announced in the report of the Board 
and the report of the Director of Fire Re- 
search (Mr. S. H. Clarke, M.Sc.) for 1955, 
which has been published by HMSO for 
DSIR at 4s net. The committee is advising 
on a research programme to provide inform- 
ation that will enable industry and other 
bodies to avoid or  reduce the effect of 
hazards ' arising from the flammability of 
certain dusts, vapours and gases '. 

In connection with explosions in industry, 
tests have been developed for explosimetcrs. 
The report states that there are no existing 
standards of performance and only scanty 
information about the relative behaviour of 
different vapours or  gases with these instru- 
ments. 

Outbreaks of Fire 

Dealing with outbreaks of fire, the report 
explains that an examination of the inci- 
dence of electrical fires in Great Britain has 
revealed that the fires of electrical origin in- 
crease uniformly with the consumption cf 
electricity. It seems likely that if the present 
trends are maintained the rate of electrical 
fires will be trebled in the next 20 years. In 
road goods vehicles the 'fire frequency' is 
2.0 per 1,000 licences per year and 
if fire extinguishers were more widely car- 
ried on all types of road vehicles, the num- 
ber of fires extinguished without the neces- 
sity of fire brigade assistance could be 
greatly increased. About 6,000 fires involv- 
ing road vehicles were attended by fire 
brigades in 1952. 

Combustion of dusts is another subject 
dealt with in the report. In connection with 
the prevention of smouldering in fibre insu- 
lating board, it is stated that the efficiency 
of a borax-boric acid treatment was approxi- 
mately the same as that of an ammonium 
dihydrogen phosphate treatment, but the 
amount to be added to prevent sustained 
smouldering in an air draught was suffi- 
ciently large to make application difficult. 
and also to alter the physical properties of 
the boards. 

Suppression of fire is considered at length 
under the headings of water sprays, foam. 
vaporizing liquid agents, dry powder agents 
and wetting agents. The effect of fire on 
properties of materials is also considered in 
the report, while special fire hazards (flam- 
mability of fabrics, burning of skin by heat, 
static electricity in clothing materials, wood- 
worm preparations) are considered in detail. 
Of static tests the report has this to say: 
'Six materials have been tested: cotton, 
acetate rayon, wool, Terylene, nylon and 
polyvinyl chloride sheets. Pairs of the last 
four materials gave a high charge density 
and the static energies associated with these 
amounted to about 10,000 times that of cot- 
ton rubbed with cotton. 

An investigation has been started to assess 
the fire hazard for a number of typical solv- 
ents and insecticides used in woodworm 
preparations and, where the hazard exists, 
to determine the time after treatment for 
which precautions against accidental igni- 
tion of the wood will be necessary. 

As a result of the recent interest in fire 
detectors of different kinds, the JFRO has 
been asked by the BS Code of Practice Com- 
mittee on Fire Alarms to review the require- 
ments for heat-sensitive fire detectors, and 
to propose revised performance tests whert: 
necessary. The orsanization has developed 
a detector for locating fire in rooms filled 
with smoke. 

Fire Detection in Smoke 

Briefly, the apparatus consists of a para- 
bolic mirror which receives infra-red radia- 
tion from the fire and focuses it on a photo- 
conductive cell which is capable of detect- 
ing radiation from flames or surfaces at  a 
temperature in excess of 150°C. The resist- 
ance of the cell changes when radiation falls 
on it and this controls the frequency of a 
neon tube oscillator. The output of the 
oscillator is fed into a pair of earphones so 
that the frequency of the audible tone rises 
when the detector is pointed at a flame. 

The existing research station at Elstree is 
to be expanded to include a building in which 
fires in large-scale models will be studied; 
under controlled conditions. Staff will go 
up to over 100. 
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First UK Hydroformer 
THE first hydroformer to  be built a t  a 
British refinery is now in operation a f  the 
Esso refinery a t  Fawley near Southampton. 
Cost of the new hydroformer is said to  be 
£4 million. 

U p  till now the main source of high 
quality petrol has been the fluid catalytic 
cracking unit (the cat cracker) which pro- 
cesses henvy gas oil. The new unit will 
produce a highcr quality petrol by pro- 
cessing the raw petrol obtained in the 
primary distillation of crude oil. The  feed 
rate will be 350.000 to 525.000 gallons :I 

day. 
Constrtlction of the hydroformer. which 

has a n  overall height of  218 fect. began in 
March 1955 and was completed in March 
of this year. 

Chemisorption Symposium 
A SYMPOSIUM on 'Chcmisorption' will be 
held by the Chernical Society at  the Univer- 
sity College of North Stafl'ordshirc, Keele, 
Staffs. from 16 to  19 July. Subjects to  be 
covered arc the theory of chcrnisorption. 
chemisorption on insulators, chemisorption 
on  metals, chemisorption on carbon, and 
chemisorption on semiconductors. 

Visits have been arranged to ICT Alkali 
Division and to several pottery manufac- 
turcrs. 

T h e  papers PI-csentcd at  the symposium 
will Inter be published, with a full report 
of the discussion. in book form. T h e  closing 
date €01- rcgistraticrn ir I July. Forms arc 
obtnin:lble from the general secretary of the 
Chemical Society. Burlinfiton Housz, 
1.ondon W I .  

A view of thefluid catalytic hydvoformer 
showing the catalyst storage hopper 
(ribbed tower on right), the reactor, the 
regenerator (behind liftslzaft), the 
scrubber tower, one of the furnaces and 
the furnace stack, and on the extreme 

left, the stabilizer 

Constr~~ction Begun 
Cons t r~~c t ion  has begun on Mobil Oil 

Company's new central laboratories building 
which is duc for  completion in the spring 
of 1957. It is being built next to the com- 
pany's Coryton refinery. 

Complexones Developments 
A LIZCTURE on ' Cornplcxones : Some 
Kcccnt Devclopmcnts ' was given by R. E. 
Stuckcy. B.Sc.. Ph.D.. F.P.S., F.K.I.C.. of 
British Drug Ho~rses Ltd. :I( n rnccting of thc 
Scottiuh Scction of thc Socicty for Analytical 
Chemistry in Edinburgh on I I May. 

Following the introduction into analysis 
of a nurnbcr of complexing agents by 
Schwnrzenbnch. ethylencdiaminetetra-acetic 
acid (EDTA) in particular has become in- 
creasingly ~lscd. Some of the methods avail- 
xbie for the determination oC metal cations 
~lsing E D T A  wcre disc~~ssed and the methods 
of' cnd-point determin:ition were rcvicwed. 

The  LISC of a new coniplcxing agent, 1 :2- 
dinniinocycloliexa~ie tetra-acctic acid, which 
Forms morc stablc chclates that E D T A  has 
furthcr extended the analytical applications 
of  coniplcxones, and new indicators such 3s  
pyrocatechol violet and rnetalphthalein have 
been introcluccd. 

End-point dctcrmination in EDTA titr'l- 
tions oftcn presents some difliculty and thc 
:~pplication of hi::h frequency titration 
rncthods is of great v:~lue. The principles of  
high I'rcqucncy methods were briefly des- 
cribed and simple types of  apparatus wcre 
showri. Conditions necessary for EDTA 
titrations were dcscribcd and rcsults ob- 
t:tined by difl'crcnt methods discussed. 

New Address 
Societe Auxiliare Thermochemique, for- 

merly of 91 Boulevard Malesherbes. Paris 
8". has transferred its offices to  9 rue Boissy 
cl'Anglas. Paris 8" .  
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New Fertilizer Works 
SAI Project at Leith 

A L A R G E  fertilizer works is  being built 
by Scottish Agricultural Industrics Ltd. 

on  land reclaimed by Leith Dock Commis- 
sion. S o  fa r  ! I  acrcs havc been reclaimed. 
but tipping is still in progress and  the ulti- 
mate a i m  under the  present scheme is 19 
acrcs. T h e  site has  a decp watcr berth and 
a railway marshalling yard. 

T h e  new factory will producc granular 
concent~a ted  compound fertilizers on  a large 
scale. T h e  whole project, including rccon- 
struction work a t  the cxisting fertilizer work\ 
of SAI  a t  nearby Salamander Strcct, Leith. 
is cxpcctcd t o  cost over f3.000.000. Raw 
materials-phosphate rock. sulphur and 
potash etc.-arriving by  ship will be un-  
loaded a t  the rate of 350 tons per hour  by 
threc new dock-side grabbing cranes being 
installed by the Leith Dock Commission. 
Thereafter the matcrial will travel by con- 
veyor, housed in a n  overhead gantry, to thc 
main storage building. 

Storage Capacity 

This  store is one  of thc main features of 
thc site, being 907 ft. long by 100 ft. wide 
with a double deck overhead conveyor gan- 
try running the whole Icngth. Here differ- 
cnt typcs of raw materials amounting t o  
56,000 tons will bc storcd near where thcy 
will subscqucntly bc processed. 

T h e  first process plant-expected to  go 
into production this August-is a Simori- 
C:~rves/Monsanto sulphur burning contact 
sulphuric acid plant with a ratcd citpacity 
o f  175 tons of acid per day. Waste heat 
f rom thc combustion of sulphur will be used 
t o  produce 17,000 Ib./hr. of high pressuru 
steam. T h e  sccond main proccss plant will 
m:~nufrtcture phosphoric acid from phos- 
phate rock and sulphuric acid by the Prayon 
re:~ction proccss. followed by thc tray filtcr 
in which waste gypsum is cxtracted from 
phosphoric acid magma by vacuum filtration. 
T h e  finished fertilizers fill be produccd in 
the third proccss building, t o  which will be 
delivered the phosphoric acid and various 
other raw matcrials required for  the manu- 
facture of concentrated fcrtilizcrs incorpor- 
ating ammonium phosphate. T h e  com- 
pounding and granulation plant has  been 
designed by Dorr-Oliver Tnc., Stamford. 
US. and is being constructed by Simon- 
Carves Ltd. 

Fertilizers from the ncw factory will be 
scnt to  various SAI centres in Scotland. T h e  
main distribution f o r  the Leith area will take 
place from the existing SAI  works i n  Sala- 
mander  Street. Old plants and buildings a t  
thcsc works havc becn demolished t o  make 
way f o r  a new compounds store of 40,000 
tons capacity and high spced bagging plant 

Price Changes 
C O N T I N U E D  rise in cost of freight, raw 
materials and power has madc it ncccssnry 
for  Albright & Wilson Ltd. t o  incrcase prices 
of' ccrtain of thcir products. T h e  new prices 
arc  a s  follows:- 

f s. d. 
Ammonium phosphate. mono-. ton 

lots, did. . . . . . . . . 106 0 0 per ton 
Ammonium phosphate. di-. ton lots, 

did. *97 10 0 ,. 
Phosphoric afib: ~ e r h .  (s.G.' 1.700): 

t o n  lots. carrlage p a d  . . . . 100 0 0 ,, 
Phosphoric acid, B.P. (S.G. 1.750), 

( o n  lots. carriage paid . . . . * I  4 per lb. 
Soclium mctaphosphate (Calgon). 

flaked. loose in metal drums . . 143 0 0 per ton 
 iso odium phosphatc. cryst., ton lots, 

carriage paid . . . . . . 40 10 0 .. 
Disotliurn phosphate. anhyd., ton 

lots. carriage paid . . . . 88 0 0 ,, 
Trisodium phosphate, cryst., ton 

lots. carriage paid . . . . *39 0 0 .. 
Trisodium phorphntc, anhyd., ton 

lots, carriage paid . . . . 86 0 0 .. 
Carhon tetrachloride, ton lots, 

c:~rriage paid . . . . *79 10 0 ,, 
* Price u)~u/trrrd.  

Monsanto House Move 
T H R E E  departments of thc London head- 
qu:~rters of' Monsanto Chemicals Ltd. moved 
into the conlpany's new office building. 
Mons:tnto House, 10-18 Victoria Street. 
Lontlon SWI,  on 26 May. They a re  the 
aclvcrtising dcp~~rtrncnt ,  the departrncnt of 
industrial & public relations. and the office 
rnanqcment  dcp:~rtmcnt. T h e  telephone 
n ~ ~ m b e r  is ABBcy 5678 (Telegrams: Mon- 
santo London Telex; C a b l c ~  : Monsanto 
London). 

On 4 June. the sales division. Monsanto 
Plastics Ltd.. Monsnnto (Soil Conditioners) 
Ltd.. and the credit & collections department 
move into the new building. T h e  account- 
ing depi~rtment. insurance departmcnt, and 
purchasing dcp:~rtmcnt movc in on 11 June, 
thc cnginccring department moves in on  18 
Junc. and the dircctors. the legal & secre- 
tnrial d c p r t m e n t .  and the development 
department move in on 25 June. 

There is n o  'official' opcning arranged for  
thc ncw building. 
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N#M-R Spectroscopy 
Value in Structure Determination 

A NEW kind of spectroscopy was demon- 
strated at  the Second International 

Instrument Show, held a t  Denison House, 
London SWl,  from 7 to 18 May, and organ- 
ized by B. & K. Laboratories Ltd. Known 
a s  n-m-r (nuclear magnetic resonance) high 
resolution spectroscopy, this form of spec- 
troscopy is based on the fact that the vari- 
ous isotopes of the clements can be separ- 
ately identified according to their different 
nuclear gyro-magnetic constants. The  
equipment has been developed by Dr. Rus- 
sell Varian, inventor of the klystron valve. 
and is manufactured by Varian Associates 
of 61 1 Hansen Way, Palo Alto, California. 

Commercially Available 

T h c  Model V-4300 high resolution n-m-r 
spectrometer, now con~mcrcially available, 
has been designed for the study of narrow 
lines, chemical shifts and fine splittings. Tht. 
active sample volume required for maximum 
scnsitivity is only 0.01 ml. and the mini- 
mum number of protons o r  fluorine nuclei, 
for  example, required for useful observa- 
tion of high resolution signals is 10". 

This apparatus is claimcd to be of great 
value in structure determination and identi- 
fication of components in mixtures. Studies 
a t  ditferent temperatures of equilibrium mix- 
turcs containing molecular species reversi- 
bly convcrtiblc from one to the other can 
Icad to the acquisition of  information con- 
cerning equilibrium constants, energy separa- 
tions of thc reacting species. rates of renc- 
tion and potential barricr heights. 

Semet-Solway Plant 
Town Gas As By-Product from Heavy Oil 

A N extract f rom the Nationnl Gas Bulle- 
fin of Australia describing the first 

Semet-Solvay plant which produces 
12.500.000 cu. ft. per day of  1,000 BThU 
town gas from heavy oil as  a by-product of 
its operations a t  Silvcrwater, New South 
Wales, has bcen publishcd. 

The  plant, which began operations a t  the 
end of last year, was constructed by Power- 
Gas  Corp. (Australasia) Pty. Ltd. 

Starting from residual oil, the plant pro- 
ducts benzol. tuolene and xylene and light 
and heavy tar. The  oil cracking plant pro- 
duces a gas of high calorific value with a 
high percentage of ethylene and propylene. 

From Silverwater, the gas by-product is 
fed through a main to the Mortlake plant 
of the Australian Gas  Light Co. A feature 
of the installation is the inclusion o f  the 
first Didier-Kogag final tar dehydration 
unit outside of Europe. This unit has a 
capacity of 100 tons of tar per day. 

Two-Stage Removal 

In this dehydration process H S  removal 
is accornplishcd in two stages: a vacuum 
carbonate plant bringing down the content 
from approximately 500 grains to  50 grains 
H,S per 100 cu. ft., from which point the 
gas passes to  tower purifiers which form 3 
striking departure from conventional prac- 
tice in Australia. Operating a t  50 psig, 
the purifiers bring H2S content down from 
50 grains to the legal standard required for 
town gas. 

Super- ,high-resolution 
spectroscope 

N M R  
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HOME 
Gas Coke Price Increases 

Consequent upon the cight per ccnt in- 
crease in the price of co:ll, which will 
increase the gas industry's coal bill by about 
f8+ million. it will be necessary to  incrcasc 
gas coke priccs throughout the country by 
9s per ton, except in the area of the West 
Midlands Gas Board where the incrcase will 
bc 8s 4d per ton, from Friday 1 June 1956. 
The necessary amendments to maximum rc- 
tail prices under the Retail Coal Price\ 
Order 1941 will be made from that date. 

Water Pollution Jndex 
The index to  'Water Pollution Abstracts', 

Vol. 28, 1955, has been published by the 
Department of Scientific & Industrial 
Research and is available from H M  
Stationery Office, price 3s 6d. The abstracts 
are  published monthly, and wherever pos- 
sible the original literature is consulted and 
a fair summary made. When it is not 
possible to consult the original literature 
the abstract is prepared from a published 
summary o r  abstract. 

Standard Railway Charges 
A revised scale of standard railway 

charges, covering the 5 per cent and 74 per 
cent increases of railway charges which 
came into force on 23 April last, has been 
published by the Railway Shipping & Pub- 
lishing Co. Ltd. The  rates shown cover all 
classes of goods in classes one to  20, and 
in addition to the station-to-station rates, 
the' collected and/or  delivered rates are also 
shown for classes 11 to  20. 

SCI Pesticides Group . 
A t  the completion of its first full year, 

the Pesticides Group of the Society of 
Chemical Industry can claim t o  be firmly 
established as an active participant in the 
affairs of the society, states the hon. secre- 
tary's report for the year ended 31 
December, 1955. Membership of the group 
on 31 December was 274, an increase over 
the year of 22. 

Developments at Grangemouth 
Plans for new buildings costing an estim- 

ated f460,000 for the development of 
Grangcmouth pctroleum chemical industrj- 
were approved at Grangcmouth Dean of 
Guild Court recently. Twenty different 
structures at the premises of British Hydro- 
carbon Chemicals Ltd., a t  Bo'ness Road are 

involved. The company have also been 
grantcd permission to build an 84 ft. long 
steel tunnel in Ro'ness Road to take service 
facilities froni thc present works across to 
Grangemouth air field which is being in- 
dustrially dcvelopcd. 

Power From Fusion 
-The United Kingdom Atomic Energy 

Authority is holding on 4 June 1956, a one- 
day symposium on controlled thermo- 
nuclear energy. It will take place a t  HarweB 
and will be on a classified basis. Invita- 
tions have becn sent to representatives of 
industrial research laboratories in additioh 
to Government research establishments and 
British universities. About 50 people have 
been invited in addition to the Authority's 
own staff. 

PVC Cards for Looms 
Cards for Jacquard looms as used in the 

tcxtilc industry are now being made of 
' Darvic ' pvc foil. Corrections can be 
made to  the cards by cementing a piece of 

. foil over the area. Conventional punching 
and lacing machines may be used. The 
devclopment follows experiments carried 
out by 1CI Plastics Division in co-operation 
with weaving firms. 

Visit to SAI Works 
During his tour of Letth Docks on the 

afternoon of Tuesday, 29 May, Mr. Walter 
Elliot, M.P., visited the new fertilizer works 
being built by Scottish Agricultural Indus- 
tries Ltd. on land reclaimed by the Leith 
Dock Commission from the Firth of Forth. 
Mr. Elliot was received by SAI's chairman, 
Sir William Gavin accompanied by the man- 
aging director, Mr. H. U. Cunningham; Mr. 
E. P. Hudson assistant managing director 
of SAI and a member of Leith Dock Com- 
mission; and Mr. J. P. A. Macdonald a 
director and chief engineer of SAI. 

Paint Remover 
The introduction of  Epistrip. a chemical 

stripper specially designed to strip cold-cure 
and low tcmpcrature stovcd types of epoxy- 
based paint.;, c.g. Epikote, Araldite, Epok 
etc. has been announced by Corrosion L t4 ,  
16 Glouccstor Place, London W1. I t  is 
clairncd that the usc of this material makes 
possible the stripping by chemical means of 
paints which have hitherto provcd unstrip- 
pnblc. 
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OVERSEAS 
Canadian Uranium Find 

A find of uranium a t  Higgins Lake, 140 
miles east of Uranium City, Northern 
Saskatchewan. has been reported by Anglo- 
Barrington Mines, the Canadian subsidiary 
of Western Selection & Development Co. 
of  London. According t o  the company's 
geologist,. shallow drilling revealed over 
200,000 tons grading better than two pounds 
of uranium oxide. 

Rerne Union Conference Ends 
The  13th annual conference of the Berne 

Union, the international union of cxport 
credit insurers, ended on 22 May in Cannes. 
Present as  observers were Mr. Hawthorne 
Arey, director, and' Mr. Raymond Jones, 
chief loan officer, of the Export-Import 
Bank of Washington, and Mr. T. C. Kapur. 
chairman of the export credit guarantee 
committee of the Government of India. 

To Spend $150 Million 
According to Mr. G. L. MacPherson. 

director of Imperial Oil, the Canadian oil 
industry will spend more than $150 million 
in the next five years t o  expand refining 
capacity. H e  predicted that refinery capacity 
would have to be increased by 30 per cent, 
handling another 200,000 barrels of crude 
oil a day, to mcyt the rising demand for  
petroleum products. 

US Safety Record 
A new safety record was established by 

the U S  chemical industry in 1955. Lost- 
time accidents amounted to 3.25 per million 
man-hours worked, compared with 3.27 in 
l n C A  

president of  the General Electric Company. 
is again director general of the congress. 
Full particulars will be supplied by the  
Secretary, American Society for  Metals, 7301 
Euclid Avenue. Cleveland 3, Ohio, US. 

Alox Corporation 
Montgary Explorations Ltd. has acquired 

58 per ccnt of the outstanding stock of Alox 
Corp. of Niagara Falls, G.  A. McCartney. 
prcsidcnt. rcports. Surpass Petrochemicals. 
of which Montgary has working control, has 
:i 41 per cent interest in Alox. An expan- 
sion programme to cost $1 million is to 
begin immediately a t  the Alox plant. New 
equipment is to  be installed for  the produc- 
tion of oxygenated hydrocarbons on a con- 
tinuous basis instead of by the batch. 

New Subsidiary Company 
Evans Medical Supplies Ltd.. announces 

the forniation of a new subsidiary company 
-Evans Medical (Nigeria) Ltd. with office.; 
in Lagos. T h e  managing director is Mr. 
F. J: Warner. 

Uranium Negotiations 
The  United Kingdom Atomic Ener;:y 

Authority has entered into negotiations with 
Eldorado Mining and Refining Ltd. fo r  the 
delivery of n substantial quantity of uran- 
ium bcforc 31 March 1962. This will re- 
present a major contribution to the supplies 
of uranium required io  meet programmes 
for which the Authority is responsible. 

Atomic Research Station 
Work will begin this month on West Ocr- 

many's Government sponsored atomic rc- 
sc;~rch station a t  Knrlsruhe it was announced 

175't. 

IULCS Conference on 17  May by Dr. Franz Gurku. thc city's 
~h~ 1957 confcrcncc of ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ : ~ l  director of economic affairs. It has not yet 

Union of Leather Chcmistsl Socictics will be been dccidcd wherc the reactor will be 
held in Rome from Sunday, 15 September to  bought. 
Thursday, 19 September with a possible ex- Chemical Industries Scholarship 
tension to Friday. 1 0  September, if this is A five-year scholarship in chemical en- 
round necessary the is gineering has  been established a t  Cornell 
nearer completion. Further announcements University by the American ~ x p o s i t i o n .  
will be made at  a later date. This is in line with a long-established policy 

World Metallurgical Congress which emphasizes the importance of the 
I t  is announced bv the American Socictv educational values of the exposition. I t  is 

of Metals that the second world ~ e t a l l u r g i -  announced that the 26th Exposition of 
cal Congress will be held in Chicago, Illinois. Chemical Tndustries will be held at  the new 
from 2 to 8 November. The  Congress will Coliseum in New York. from 2 to 6 Decem- 
be held simultaneously and in conjunction ber 1957. Pcrm:incnt hc~dauar te r s  of the 
with the 39th national Metal Congress and exposition are a t  480 Lexington Avenue, 
Exhibition. Dr. Zay Jeffrics. a former vicc- Ncw York 17. NY. 
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PERSONAL 
At the annual general meeting of the 

Association of Public Analysts in London 
on 3 May. the following werc elected to 
ofice for the forthcoming year :- presirlent, 
MR. ERIC VOELCKER: vice-prc,sitlen/, 'MR. 
F. C. BULLOCK; pnst-presitlrrrts. MESSRS. G. 
TAYLOR. T. MCLACHLAN; lrorrornry trea.srlrc8r. 
MR. H.'E. MONK: lrorlornry secretary. MI<. 
D. D. MOIR; n.s.sis/(~~rt Ir~riort~ry sec.rP/nrv, 
MR. F .  A. LYNE: 1101ror~ry ('ditor, DR. E. C .  
WOODS. 

MR. T. D. W H I ~ ~ E T ,  chief pharmacist 
at University College Hospital. has bccn 
elected a forcign membcr of the Royal 
Spanish Academy of Pharmacy. founded in 
1589 a\ the Brotherhood of the Apothecaries 
of Madrid and one of the oldcst pharma- 
ccutic:~l organizations in Europe. Mr. 
Whittct is the Academy's first British 
mem her. 

MR. W. H. WHEELER, president of Air- 
kcni Inc.. of Ncw York. announces the 
appointment of MR. HARRY P. WARD. of 
Montreal. to the newly-created position of 
;~ssistant vice-president and director 01' 
foreign sales. Mr. Ward, for the time being, 
will be locatcd in the offices of the London. 
England. subsidiary. Airkcm Ltd. Airkcm 
makes products for the control and countcr- 
.iction of home and industrial odours. 

At the ninth annual gcncral meeting of 
the Fcrtiliscr Society. hcld at Fcrnhurst. 
near Haslcmcre. Surrcy. on Thursday. 24 
May. DR. JOHN MANNING W;IS elcctcd presi- 
dent and DR. R. RAISIRICK vice-prcsidcnt. 
MR. A. T. BROOK. MR. A. I. COLEMAN and 
Mu. R. P. ROSS werc elected to fill vacan- 
cies on the Council. 

A Tees-side cmployee of ICI Ltd.. 
ALDERMAN FRED MANTON. has bcen elected 
Mayor of Middlesbrough. He is the first 
employce of the firm to bc so honoured. ' 

MR. WILLIAM D. MORRISON has bcen ap- 
pointed to the new post of manager. forcign 
chemical development. of Food Machinery 
& Chemical Corporation. Mr. Morrison 
will be responsible for new comrncrcial 
opportunities abroad. based on FMC's 

know-how and patents in the chemical field. 
and will be located at  the F M C  Chcmical 
Division's :~dministrativc offices in New 
York. 

MR. RAYMOND J. BOWN has been ap- 
pointed export sales director of the Nobel 
Division of ICI in succession to MR. J. W. 
DONALDSON. He joined the Nobel Division 
in 1935. He wits made manager of export 
sales department in 1952. and in January of 
this year became a member of the board of 
ICI (Export) Ltd. 

MR. ARI HUR S. WEYGANDT has been ap- 
pointed miinagcr of Food Machinery 8: 
Chemical Corporation's chemicals central 
development department, with headquarters 
in New York. 

MR. MAXSON A. EDDY has been appointed 
director of packaging of Squibb, a division 
of Olin Mathicson Chemical Corporation. 
Mr. Eddy will co-ordinate the activities of 
thc Squibb packaging department with other 
dcpartmcnts of the division. In addition to 
his ncw rcsponsibilitics, Mr. Eddy will con- 
tinue as gcneral manager of Globe Collapsi- 
ble Tube Corporation, another division of 
Olin Mathicson. 

DR. F. H. BANIZIELD, Director of Research. 
British Food Manufacturing Industries Re- 
sc:~rch As.;ociation. will read a papcr on 
' T h e  British Approach to Food Lcgisla- 
tion ' at the second international symposium 
on foreign chemicals in food to be hcld in 
Amsterdam from 9 to 11 July. 

Scicntkt and chief chcmist of the Bank 
of En;~land. DR. A. C. HEALEY, has bccn 
clcctcd Nl;~yor of Surbiton, Surrcy. 

Oxford University is to confcr the honor- 
ary dcgre:: 01' Doctor of Science on SIR 
ALI:XANDEII FLECK,. chairman of Imperial 
Chemical Industries Ltd. 

SIR HAROLD SMITH, K.B.E., chairman of 
the Gas Council. is to receive the Birming- 
ham Medal-the bighest award of the Insti- 
tution of Gas Engineers. 
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Benzole Plant Fire 
EARLY on 26 May, 120 firemen fought n 
blaze which threatened to engulf the Lanca- 
shire Tar Distillers' plant in Liverpool Road. 
Cadishcad, midway between Warrington and 
Manchcster. They saved more than a mil- 
lion and a half gallons of inflammable bcn- 
zole, but five firemen were taken to hospital 
with burns and one was detained. 

The blaze began in a corrugated-roof shed 
where 1.500 boxes of highly inflammable 
processed naphthalene salts were stored. It 
spread to three adjoining large tanks of 
crude benzolc, each containing 6,000 gal- 
lons, and to the pyridine plant containing 
benzolc by-products used for making drugs. 
The heat caused a number of cxplosionr 
when the tops of the tanks were blown off, 
and flames shot up more than 100 feet. An 
ammonia container cracked and breathing 
apparatus had to be used. 

'The firemen's task was an exceptionally 
difficult and dangerous one,' an official of 
the firm said, 'and they did a most praise- 
worthy piece of work in preventing the fire, 
serious though it was, from spreading tc? 
other installations.' The area affected 
covered more than an acre but the fire was 
prevented from reaching other parts of the 
plant by the use of foam appliances. 

The deputy plant manager. Mr. F. W. 
Harrington, said: 'The plant will be out of 
commission for several months. Work is 
going on normally in other parts of the 
works. Supplies of tar by-products to tlic 
chemical and paint industries will be held 
up.' 

Competition from Mexico 
FOR the first time in the history of the 
American sulphur industry, extending over- 
a period of 53 years, American producers 
arc facing major competition from Mexican 
Frasch sulphur producers. said Seymour 
Schwartz. president of S. Schwartz & Asso- 
ciates, New York consulting engineers, on 
24 May in an addrcss before the New York 
Section o f  thc American Institute of Mining. 
Metallurgical. and Petroleum Engineers in 
the Mining Club. 

Mr. Schwartz stated that the Mexican in- 
dustry is pursuing an aggressive course in 
the competition of the two countries, with 
price cuts on both sides. He pointed to 
'significant' imports by the United States 
' for the first time in 50 years '. He emph:i- 
sized that there had been a considerable 
drop in cxports by American producers. 
' At no time in the past has the American 

sulphur industry faced the problem of stiff 
competition except when it was born,' said 
Mr. Schwartz. 'For  nowhere else in thc 
world did the Frasch process exist except on 
the American Gulf coast.' This picture 
had changed with the advent of Frasch sul- 
phur production in Mexico. 

Plastics Conference 
Thc programme of the conference to be 

held by the British Plastics Federation at 
the Palace Hotel, Torquay. from 27 to 30 
September has been announced. The con- 
ference is the first of its kind to be held 
by the Federation and all members arc 
eligible. 

Bulk delivery of pure dried 
vacuum salt is performed by 
this special vehicle intro- 
duced by ZCI Salt Division. 
Salt is pumped by com- 
pressed air direct from the 
vehicle to the customer's 

premises 
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Facilities Expanded 
CANADIAN Oil Companies Ltd. will ex- 
pand its petrochemical manufacturing facili- 
ties with a $3 million installation at  its 
Sarnia rcfinery. Construction costs will bc 
provided from current operations, W. Haroitf 
Rea. president. announced. 

For the first three months of 1956 sale5 
are up I5 per cent and earnings show a satis- 
factory increase, Mr. Kca rcported. 

Construction of  a Udex extraction plani 
and a .  second platforming unit is to be 
started at Sarnia this fall. Thc Udex plant 
will have a design capacity of 3,650 barrels 
per day. and is the first Canadian plant for 
extracting chemically pure bcnzcne,. tolu- 
ene and xylene from petroleum. Output of 
thc platforming unit will be 4.400 barrels. 

'.Production by August 1957 is antici- 
pated and in that case. rcfinery profits for 
the last quarter of 1957 should benefic 
materially.' Mr. Rea said. 

Total benzene output has already been 
,contracted for by neighbouring chemic;il 
plants. The other products. toluene ancl 
xylene. will bc used in motor fuels, and 
company engineers say that, along with 
existing facilitics. thc refinery will be in a 
position to keep well ahead of the high 
octane rcquircmcnts anticipated for scvcr'~l 
years. 

Sales by Canadian Oil Companies of 
petrochemical raw materials last year 
totalled 90 million gallons. Mr. Rea says 
in his letter to  shareholders that pctro- 
chemicals are  becoming more and more im- 
portant in refinery profits. About 25 per 
cent of all chemicals are now derived fro13 
oil and gas and even higher percentages arc 
cxpcctcd by some leading experts. 

. Wills 
MR. CHARLES HERBERT BURION. of Chick- 

ney Hall, Broxted, Dunmow. Essscx, vice- 
chairman of Laporte Chemicals Ltd.. 
Laporte Industries Ltd., and Laporte Titan. 
ium Pigments Ltd.. who died on 28 January. 
left £276,193 gross, f269.974 net value. 
(Duty paid f 148.503). 

MR. WILLIAM HAROLD MANLEY, a former 
director of Manley & Co. (Wolverhampton). 
paint and varnish manufacturers, left 
f 15.050 net (duty paid f 1,149). 

MR. CHARLES WATSON MOORE, former 
technical director of Joseph Crosfield & 
Sons. left f22.166 ff71.949 net). 

R E S I N S  1 
1 l1g11 I(."l]"r;ll"" "'""lels 
( :o~r~poond  En:~mels I,:~min;rre.r 7 
1111pregnatio11 Coating 
Coating o f  A ~ k e r y  & 
I~'oodrtuf/s pnns and rnoul(1.~ 
Fireproof c:~blcs cstc ... I O I L S  a " d  E M U L S I O N S  
,\lould release Agrnf.c 

I 
I'olisl~ rs Insi~larors 
Painr additivec Cosmelicr 

G U M S  a n d  E L A S T O M E R S  
,2loi1ldinp cP. Esfrusiom 

W A T E R  R E P E L L E N T S  
,\I aconry Te.~riles Pnper.r 

S P E C I A L  G R E A S E S  
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Special treatment of the felt by impreg- 
nation or coating with synthetic resins is 
possible to arrest corrosive action under 
ccrtain conditions. The use of Tcrylcnc or 
other synthetic fibres as sleeves is being 
investigated, and the company feels that 
when a truly felt-like material is found that 
has the ability to remain porous, the use of 
the Hersey filter will be greatly extended. 
Some of the advantages claimed for the 
Hersey filter are that its eficiency is high, 
even for dust of sizes between 1 and 0.1 
micron,. the output of cleaned gas is con- 
stant. operation continues 3s the reverse jet 
of cleaning air is applied during the passage 
of the pas to be filtered, and is extremely 
adaptable a s  the intensity of the jet, its frc- 
quency, and the speed of movement of the 
rings. can be regulated at  will. The brochure 
lists 13 industrial applications to which the 
Hersey reverse-jet filter is suited. 

* * * 
A BROCHURE on 'The Receipt and 
Storage of Products in Bulk ' has been issued 
by Price's (Rromborough) Ltd. It sets 
down some of the many advantages of bulk 
storage, and is an attempt to cope with 
numerous enquiries from interested custom- 

ers. Bulk delivery of Price's oleines, tex- 
tile oils. fatty acids and fatty alcohols is 
made in stainless steel insulated road tank 
cars, which are cleaned and tared before 
filling and are weighed before despatch 
from the works. Products are filled at  the 
correct tcmperriturc to ensure delivery in a 
fluid condition under all normal circum- 
stances. but steam coils are fitted on the 
tank cars so that, in an emergency, the con- 
rents can be heated at the customer's prem- 
ises. According to the booklet, the four 
main advantages of bulk storage are:  lower 
price; less handling and storage space re- 
quired; materials are on tap, with no risk 
of spillage in transfer from containers; 
handling, storing and returning of empty 
Jri~rns is climin;~tcd. 

New London Offices For Compoflex 
To cope with greatly increasing business, 

tlic Southern Flexiblcs Centre of Compoflex 
Co. Ltd.-and the comp:lny's head office 
and sales \tatfs-are moving from Grosvcnor 
Gardens to larger premises at 23-35 North- 
irrnbcrland Avcnuc, I.ondon WC2 (Tel : 
TRAfnlgar 7800). The new address will 
conic into cffect from 2 July. 

test sieve shaker 
For accurate particle size analysis of materials, vibration 
alone or  hand shaking is insufficient. Vibration alone is more 
inclined to  aggregate the material. The INCLYNO ensures 
perfect segregation of particle sizes in  the shortest possible 
time with the double movement of gyrating and jolting the 
test material. 

Essential for all laboratories the INCLYNO 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. Models for 4 in. t o  18 in. dia. 
test sieves. The INCLYNO unequalled for accurate screen 
analysis. 

INCLYNO 
Wri te  or telephone Crowley 25166-7-8 for List IN 7006 

T H E  P A S C A L L  E N G I N E E R I N G  C O .  L T D .  
GATWICK ROAD CRAWLEY SUSSEX 
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I /I (indanetrionr hyclrate ; ninhydrin) 

Pure and 'AnalaR 'grades of 
B.D.H. ninhydrin are available. For special 
research programmes the reagent can be 
supplied regularly in substantial quantities. 

I 

THE BRITISH DRUG HOUSES LTD. I 

Triketo - hydrindene hydrate 
(ninhydrin) is a solidly established reagent 
of continually growing importance, par- 
titularly by reason of the increasing interest 
in amino acids. 

B.D.H. LABORATORY CHEMTCALS G R O U P  I 
POOLE DORSET I 
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New Registrations Market Reborts 
L 

cotrrinued from page 12421 

Metalcare (Plant & Products) Ltd. LONDON.-A little more activity has been 
reported during the past ,week and a steady 

Private company. (566,339). Capital f 100 demand characterizes most sections of the 
in f 1  shares. On the business industrial chemicals market. The general 
manufacturers of and dealers in chemicals ,.,, of the  potash and soda products is 
and chemical products, derusters, descalers ,,,,ving well against contracts and a good 
etc. Subscribers (each with one share): ca l l  has been maintained for copper sul- 
C. A. prince, 10 Ashbourne Road, London phatc. hydrogen pcroxidc, borax and boric 
WS, solicitor; Mrs. Jeanne Moody, 9 Ascot acid. Priccs throughout thc market are 
Gardens, Southall, Middlesex. First direc- firm. Among the coal-tar products there 
tors to be appointed by subscribers. has been a brisk demand for creosote oil. 
Solicitor: C. A. Prince, 153 Uxbridge Road, cllrbolic acid and naphthalene, with the 
London W7. latter product in none too plentiful supply. 

MANCHESTER.-The past week has seen n 
Company News cutisfactory resumption of trading activity 

The British Drug Houses Ltd. on the Manchester chemical markct after 
the holiday break. Prices generally. with 

For the first time the consolidated sales the outstanding cxccption of the non-ferrous 
of the company and its overseas subsidiaries metlll products. are on a stable basis. The 
reached a in excess of f5950090007 an quotation for sulphatc of copper has come 
increase of six per cent. This was announced sharply by over f7 a ton to loO 1 ~ ~ .  
in the report of the directors for the Year less 2 f.o.b. Liverpool. A fairly 
ended 31 December 1955. The consolidatcd steady call for blcac.,ing, dyeing and finish- 
profit and loss account shows that the year's i n g  c ~ l e m i c a l s  is rcportcd, and most other . trading resulted in a consolidated profit. industrial are taking steady 
before charging interest, depreciation and deliveries contracts. A fair number 
taxation, f74977227 compared with of additional home and export enquiries are 
&702,648,, in 1954. Increased depreciation i n  the market. With an odd the 
charges. however, shaded down this coal-tar products are going steadily into 
improvcment. and thc consolidated profit.  ons sump ti on^ 
before taxation, totalled f532,076, compareil 
with £485,841 last year. The directors GLASGOW.-The general position during 
recommend a dividend of 17+ per cent on the past week in the Scottish heavy chemical 
the ordinary stock, less tax. amounting :o market was very favourable and a brisk 
f60,375, leaving a balance of f 117,945 to be week's trading has to be reported. This 
carried forward. applies also to the agricultural side where 

Hickson & Welch (Holdings) Ud. continued improvement and activity was 
maintaincd.. On the whole, prices have re- 

The directors of Hickson & Welch lnained firm. ~h~ position in regard to ex- 
(Holdings) Ltd. have declared an interim port is fairly satisfactory with the usual 
dividend of 4 per cent, less income tax, at volume of enquiries being received. 
8s 6d in the £, on the issued ordinary share 
capital of the company for the year ending 
30 September 1956. This dividend will be Time Not Ripe 
payable on 5 June to shareholders on the ~h~ time is still not economically ripe 
register on 23 May 1956. for large industrial concerns to build their 

Reichhold ~hdmicals Ltd. own atomic power stations. That is the 
Group profit of Reichhold Chemicals Ltd. conclusion which has been reached by ICI 

for the year ended 31 December 1955, Ltd.. according to one of its leading tech- 
amounted to £335,802, before taxation. nical managers, Mr. L. Dobson, of the 
Profit after taxation totalled £170,877. A Alkali Division. 'If coal prices continue 
final dividend of 10 per cent makes a total to go up, however, while the immense 
ordinary dividend of 17+ per cent, plus a efforts put into atomic energy bring nuclear 
cash bonus of five per cent. A further urices down, an atomic power station for 
£100,000 has been placed to 'General us may well prove an attractive proposition 
Reserve'. beforc long.' adds Mr. Dobson. 
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SITUATIONS VACANT 

WEST MIDLANDS GAS BOARD 
WORCESTERSHIRE AND HEREFORDSHIRE 

DIVISION 
WORKS CHEMIST-WORCESTER 

ANDU)ATEB'shoitld ho ld  i tn  :tpl~rol)riatc qualiti(:i\tion 
C a n d  s l ~ o t ~ l d  preferably be c:&pablc o f  exc~rcisi l~g ~ . l ~cm ica l  
control  of rnodern gasworks ~troc:cclnrc. 

Tl lc s:~lary w i l l  I)c w i t h i n  (:r:~tl(, 7 (£670 I)J. 9 2 0  t o  
£750) o f  the? Nation:zl Salarv S(.:~lths. 

The post is pension;tl)lc & ~ t l  th( l  SIIC(.~SS~II~ o:lntlitlate 
n ~ a y  be required to p:tss a nmdical cx;tminat,ion. 

Applications, giv ing details o f  aye, (luitlifi(.ations :tnd 
c.aperirnce, should bc addressed t,o >IT. (:. 1''. \V. Kclr~tll(~, 
Uivis iol la l  C:ener;~l Managr!r. \Vest h1idl:lntls (::IS l%o;~r~ i ,  
Newton I load, Worcester, t o  rc;tcl~ 11in1 1101 l i i t c~ .  t l i i ~ l ~  
1 1  June, 105G. 

J. C. INGRAM, 
Secretary t o  tJhe l loard. 

vacancy occnrs for  a n  INDUSTRIAL CHEMIST 
the editorial s t a r  o f  a leading Chemical Journal 

in Londou. ILxtremely interesting work  arld although 
previous editorial experience is n o t  necessary, ab i l i t y  
to wr i te  lucidly is esset~tiirl. 

Applications, which wi l l  be treated in strictest confi- 
dence, should give f u l l  details o f  experience and salary 
required and should be addressed t o  T H E  MANAGING 
DIRECTOR,BOX NO. C.A. 3470, THE CHEMICAL AGE, 
154, FLEET STREET, LONDON, E.C.4 

APORTE CHEMICALS, LTD., have vacancies for  
LCHEMISTS AND ASSISTANT CHEMISTS fo r  snalyt i -  
citl :ind 11ro(.css control work i t t  their Warr ington factory. 
The positions arc ~ )en l~ ; t nc r~ t  and proxressive and a 
~ )ens io t~  s r l ~ r m e  is in opcr;ttion. \\'rite, stat ing age 
exl)eriencc ant1 qualitications, 1.0 GENERAL MANAGER; 
LAPORTE CHEMICALS, LTD., BARONET WORKS, 
WARRINGTON. 

BILLINGHAM IC I DIVISION a 
GRADUATE CHEMISTS 

are invited t o  apply for appointments in 

RESEARCH, D E V E L O P M E N T  
and 

P R O D U C T I O N  
with the Billingham D i v i s i o n  

Since its inception i n  the early 1920's Billingham Division has grown rapidly and today is o n e ~ o f  the 
largest product ion units i n  t he  world.  More than 60 products totall ing some 2,000,000 tons are 
produced annually: t he  range includes fertilisers, industrial heavy chemicals, building materials and a 
wrde variety o f  organic compounds. 

A vigorous research and development group has played its part  i n  the g row th  o f  the Division. Today. 
men of initiative, who  are prepared t o  accept responsibil ity and who  would be keen t o  enjoy the 
experience of contr ibut ing t o  t he  fur ther  expansion o f  this vital concern are required for  w o r k  i n  the 
laboratories, i n  production. and i n  t he  techno-commerical field. 

For these appointments, which are permanent and pensionable and which offer excellent prospects 
for advancement, a good honours degree is necessary. 

The company operates a prof i t  sharing scheme: it gives assistance towards house purchase and makes 
grants towards removal expenses f o r  marr ied men. 

Please w r i t e  giving age, details of qualifications and experience t o  the Staff Manager, Imperial Chemical 
Industries Limited, Billingham Division. Billingham. Co. Durham. quot ing advertisement reference 0.6. 
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INISTRY OF SUPPLY: INDUSTRIAL CHEMISTS. 
M T l ~ c  ('ivil S(-rvire ( 'on~tui~sionrrs in\.ite altldit.:ttions 
for 26 ~~et~sionitlrle ~tosts. 

Ape st. 1e:lst. 23 :~ntl nnder 36 011 1 J:illlinry, 1!)5li, wit11 
extrnsior~ for r c g ~ ~ b r  I'c~rces service, cst:~l)lisl~rcl civil 
n!rvicr, :&ncl td:tn()or:try sc*rvire :IS Tnd~fr;tri:~l ('l~c!lnist.. 

(1:~ntiirl:ltes I I I I IS~  h?ve: in) l lnivenity honours deprc.t. 
in Met,:~llurgy, K n p ~ n o e r ~ ~ ~ p .  ('h(?~ilistry, llI1ysi(.s, or 
(!ltemic.:~l Knginc?~ri~~g; or ( h )  I)(! Assoc.i:~tr 3l(.111l)rrs of' 
t,lle Koyril 111st.it11tfi of ('hen~istry, tllr Jns t i t~~t , ion of 
Met:illurgists or t J~c Institntr of I'hysirs: or ( r . )  ('or!~or:~tc: 
Alemtrrrs of the Instil~rtion of (.'hen~ic.:~l ICnpmcers. 
A r:~!~didat,r apl~ointrtl 11nc1er ( ( 1 )  or ( h )  ~nrlst h:lve, or 
acq~ui-e, least t.lrree ye:rla' ap1)roved cxl~rrirnct! I~eforc: 
al)point~mc~lt is rontirrnt~tl. F:xoc!~~tion:~lly. :L t*:inciid:ltr 
ot,l~c-rwiso rlrlalifircl I I ~  very Ilig11 11rofrssional ntt<tin~n(.nts 
nlny he :rd~nittetl. 

Starting pay for 455-honr week in 1,ondon i~c~c.ording 
to ibgr from $659 (ape 2:)) to El,O9Y (wolr~en f 1 .Oi?,) a t  
34 or over. Ma'rirnrlm El ,252 (\rror~len $1,171 ). \Vomra'x 
p:ly being imllrovrd nndrr rclnal jt:~v s r l ~ r n ~ r .  J'rolnotiotl 
progpeets. I'ny and c.onditlons of ~er\~ic.e artL undrr 
revfew. 

Part,hrr p:trti(:lll:lrs and opplic.ation form from Civil 
Service (:ommission, Sricnt~iflc Jlr:ulch, 30. Old Tll~rlinpton 
Street., Lontion. W.1. .cluoting S/4693/56/S. ( ' o ~ ~ ~ l t l r t r d  
apl~lications shorll(1 Itr rc.tllrlled t ~ y  2:) .lllnr, 195ti. 
lOH05/1!20!!'1/5S/T(~. 

THE ATOMIC WEAPONS RESEARCH ESTABLISH- 
MENT, ,ALDERMASTON, BERKSHIRE. 

I I I  Iltr ft)llo\vi~~g (;ra(lt%: 
HI.;.\IISTS Ik~sir  t:r:l(l(. (Itef. I IT,!),:)x) t o  c'or~trol the 

Ccl~t '~~~i t . :~l  I)~OC(!SS i111t1 gas lturitic:ition ltroduction 
~ t l u ~ ~ t s  in !hc! (;hemiral P : ~ ~ g i ~ ~ ~ ~ t - r i n g  1Iri111rh working 011 a 
s l~i f t    ISI IS. ( :111(1i(lat(,s SIIOIII(I 11(1Iti ~~.I~.I.C'II(~III.F:.  or 
:l.lt.I.('. or 11;1vt* tbx(51111tti11p ~ ~ ~ ~ : ~ l i t i c : ~ l ~ o ~ ~ s ;  :iIt(~rnntively 
111(.y sI1o111(1 11:~vt. I I I I  HOIIOII~S (Iegr~(3 ill Ch(.n~istry or 
I'l~t~~ni(.:il ICngil~rrring. Sonic. previous es l r r i rnre  ol' 
~~l:rrlt, c*t~tftrol \\.ark is drsir:ll)lv 1t11t not rssrnti;ll. Salary 
fiti(i (:&I :~gc' 2:)) Cl,oT,U (:lt agca 34 or ovrr)-f 1,199 p.:~. 
EXPERIMENTAL OFFICERS/ASSISTANT EXPERI- 
MENTAL OFFICERS (REF. 1160138) to join a I<ese:~rch 
:111tl I ) t .v t . l t~ l~~~~c.~~l ,  te:cni t~r~gopt~tl  on ;$ new firlcl of apl)lird 
c . l~~~~~r i t . :~ l  rrs(.:trel~ :111(1 trc.l~~~ology. 'I'he ~ n i ~ l i r n u n ~  
q~~: i l i f i (~: i t io~~ is ll.N.('. ('h(2111ist.ry or e(111ivaIe11t; :t[qtli- 
ca:tnts f i ~ r  t l ~ r  Ksl~rrimc.nt:~l 0llir.c-r pr;~(le ~hor~lc l  IIC :tt 
I~:wt. 20 yca:trs of : I~c .  (:andid:~tt-n ~11011111 have 11:td gootl 
c.xl~(~rina~nt,:~l c,sl)ericnc.c- it1 ~ I I ( .  i n o r ~ a ~ ~ i c  field and pre- 
fi~r:~l)ly :llso 011 pilot p l i i ~ ~ t  S~: I IB  oper:~tion. 
SALARY. I~:s]tc~ri~fkr~~tal Oftic-cr fX46-£1,040 I).". 
.\ssist:~nt I*:xperi~nent:ll Otticer f:153 ( r ~ t  :tpr 1H )-f460 
(:IL :la(: 21) -4i5Ii IJ.:I. At 11rcnrnt the rnt.ea for wo~~lel l  
:in! slightly lower. (:ontril~ution Superann~~at ion Schenlc.. 
3l:1rric*cl olfirc.rx now living outsitlr ttlr I.:st;~ttlishmel~t's 
tn~nriport area will I)(. c.ligil~le for honsinp on one of the 
Ant.l~orit,y'x t.st:~tt.s: :iltc.rnatively :issist:t~~r~: towards 
Itsg:iI eslwnses i f~c~~rrecl  in I~ouse j111rr11ase truy 11(. avail- 
:rl~l(.. I.nt,il 11011stvl :r lo(lging :~llo\r.:~nc.c: nu&). Itt. 1):lya)JI~. 
I((~tlllt?nt.s for a l~l~l ic :~t ior~ forms 1)). POSTCARD t o  Senlor 
I ( ~ ~ r r u i t , ~ n ~ ~ ~ t  Ofl i~~n.  itti I II(L :11)ov(! ad(1rt.s~ !lot. l:kt.er thalr 
11111 .IIIII(., l!)RIi, q ~ ~ o t i n g  tilt. al~l)rortr~:~t(.  rt'frrcnre 
1lt11111)rr. 

WILTON @ WORKS 

Applications are invited from 

GRADUATE CHEMISTS 

CHEMICAL ENGlNEERS 
with a good Honours Degree, for employment in the planning and operation of the 
services and facilities required by a large integrated chemical factory. 
Wilton Works is expanding fast, and new plants are being designed. constructed and 
brought into operation each year. It is situated at the foot of the Cleveland Hills and 
close t o  the North Yorkshire coast. There is a wide range of recreational facilities in 
the district. and among the many provided by the Company are golf. tennis and 
squash racquets. 
The appointments are permanent and carry an attractive salary. There are contribu- 
tory pension and profit-sharing schemes. Assistance can be given towards purchasing 
a house, and a contribution is made to  the removal expenses of married men. 
Applicants without industrial experience wil l  receive consideration. as training 
facilities exist. 
Apply for an application form t o  the Staff Manager. Imperial Chemical Industries 
Limited. Wilton Works. Middlesbrough. Yorkshire, quoting advertisement reference 
ICI/X/304/c 
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T H E  ATOMIC WEAPONS RESEARCH ESTABLISH- 
MENT, ALDERMASTON, BERKSHIRE 

rcsqnlrv- 
PRINCIPAL OR SENIOR SCIENTIFIC OFFICER AND 

SCIENTIFIC OFFICER 
for 1111, f~~Ilo\ving 1111sts: - 

RINCIPAL OR SENIOR SCIENTIFIC OFFICER. 
'REF. 1169i38. 'l'o l t , :~, i  :I ~( , : IIII  ~ Y I I I W ~ I I I ~ I ~  wit11 I~III~III~C;:II 
r c s  ~ V ~ I I I I I I ~  I I I I  s i ~  s l ~ ~ r l i s .  'l'llis 
post olh,rs ~ ~ x ~ ) r ~ r i r ~ n c e  01' IIOVC!~ ]~rol111>111s i l l  illta : ~ I I > I I I ~ C  
I-nrrny lit4d. .\l)plicanls s110111d I~olcl :r lirst or srrr,nd 
I.I:ISS I~onollra t l t~er~~c  in Cl~el~~ic:il 1C11gincrri11g or Cll~lnis- 
t,ry :~n(i/or ~i .&l. l .  C~CAIII. I{. ' I ' I I I ~  s11011id IIC! bv14I ( ~ ~ ~ : ~ l i f l ~ ~ r l  
Chrn~ic.:ll Engint.rrs will1 sollle rrs1s:tr(.11 :LIIII d ( ~ v r ~ l o l ~ ~ n ~ ~ n l .  
experit~ncc, or. :~Itrrn:~tiv~~ly, i{n;~Iifi~d ('111~111ists wit11 
cxprricnc*~ in ( ' I I ~ I I I ~ C : I I  ICn~~i~~c~*r i l~g .  
SCIENTIFIC OFFICER. R ~ F .  1168!38. '1'0 invrstig:rte 
ro~r~l>;ltil)ility 11ro111(1111s will1 nl>~~~.i:ll reac:livr inorg:~ni~: 
eI1r111ic:113 : L I I ~  t 1 1 ~  ( I ( ~ V ( . I O ~ I I I I ( ~ I I ~ ~  of 1)onding : I I I ~  sr~:~Iing 
~ ~ r c ~ ~ ~ ~ r : ~ t i o n x  for spcr.i:~l :~l~l~lic.:~tionu. I\l)l~lic;~r~ts sl~onlcl 
I~oltl :I first or srcon~l r.lnss I~r~no~trs  clrgrtv~ i l l  1.11enlistry 
an11 h:i\.t? esl)cric~net~ in the flrltl* or corrosion :tntl:or 
s~lrf:icr c*oatings. 
SALARIES will I>r ;issc.ssrrl :~ccr)rclir~g to agr. (111:lliflcn- 
tir~ns :i111l rsl~~.rirncr \r-itl~itr the following sc~nlc~s: . 

I'rinei11:1l Scientific Ollicrr X l  .:{:$!I K1 .i71 n.:l. . . 
~(~rl io;  ScirntiRc 0lticc.r EI . I  f4 51 ,:$:$!) p.:~. 
Scic*nt,itir Ollicpr fRRR -El.OOO 1).:1. 

A t  prcnrnt t11B rates for wornrn :Ire sliglltly lower. 
CONTRIBUTORY SUPERANNUATION SCHEME. 
Marricvl olliccra now living ont,sitlr# the Rut:~l~lisl~n~cnt'a 
trnllnport :ire& will I)c (4igible for housing on oncs of t.hr 
Aotlrority's est:it,c>s: nlt,c.rn:~tivrly :tssist.;tncc. t,ownni.r 
Iceal exl)enses incurred ill Ilollst! ~~mc.lrase I I I : I ~  I)e irvail- 
able, until llousrcl n lodging :~llow:ince may I)e pnyi~l!le. 
Requ(~st.s for apl)liration forlns by POSTCARD to Xc:nlor 
Recrnitllwnt 0ftict.r a t  t l ~ r  abovr nddrcsn not later than 
6th Junt.. lohli, quoting the :~ibl~ropriate referenre 
number. 

FOR SALE 

BAKER-PERKINS STAINLESS STEEL Sigma 'X' 
Jacketed Mi\er, 29" x 27" Y 2'2" with Iiotto~a ootlet to 
rach trough. 
WERNER 'Z' MIXER, 21" u 20" ., 19". with 5 11.1,. A.C 
Motor 1)rivc. 
2 5  GALLON .I;~c~keted I.:nrloncd >I/S Vrrtic-:ll Cvlindrir.:tl 
\ l i~<T. 
20  GALLON &speed l )~%t :~~h:~l>l r  nowl. :$ 11.11. Elrctriv 
3f i ~ c r .  
COPPER COATING PAN, 2"" x 16". 
GRINDING MILL, St:iinlt.rs Steel, 8". 
Hirlr Sl~rrd V~.rtiv:~I I'l:~to Type. 
WINKWORTH MACHINERY LTD., HR Higll Stn.ct. 
S~;IIIII*A. Td . :  1 O I l ~ .  

nnrox. 10 tons- 
10rit.-1'y h ft. 12 gallge 
EW3 Arid Ite~isting Strrl in fully softened and dr~raled 
condition KN RS .J-l'ricr $475 per ton as :rnd whrre 
Iving. BOX NO. C.A. 3475 T H E  CHEMICAL AGE, 
t54, FLEET STREET, LON DO^, E.C.4. 

C HARCOAL, ANIMAL AND VEGETABLE 
horticultural. burning. fllterinz. disinfection. 

medicinal, insnlxting; also lumps ground and granulated: 
establisllrd 1830; contrar-tors to f1.M. Government.- 
THOS. HILL-JONES. LTD.. "INVICTA" WORKS. B6w commoN L*kE,-LOo-kDON-, El-TELEGRAgSI 
"HILL-JONES BOCHURCH LONDON." TELEPHONE: 
3285 EAST. 

OR SALE -00 tons \Vool \%''ax. Low price accelrted. 
FC':~n III* insl)~vt~-rI. S:ITII~I~C free. H. M. KERSHAW, 
OXENHOPE, KEIGHLEY. 

400 Ilt.. I'owdrr &fix~*r for sale. Dischar~e 6 in. hy 
1; In. Motor driven. Photo. F. J. EDWARDS 

LTD., 359. Euston Road, London, N.W.I. 

M I X E R S - 1  Baker Hand-tilted Trough, 1 6  in. by 
24 in. by 20 in. Fast and loose pulleys and clutch. 
"7," blades. 

1 Ditto I'ower-tilted Trough, 3 0  in. by 20 in. by 24 in. 
Pulley drive and clnteh. Four "L" blades. 
THOMPSON & SON (MILLWALL). LTD.. 

LONDON, E.M. '. 
TEL.: EAST i8l.4. 

WO Torrance 6' EDGE RUNNER MILLS & one 6' T hy Cox. 
GARDNER MIXER. trough 17' x 8' x 8' 
Two GARDNER SIFTER/MIXERS size "H" and oneUO" 
FILTER PRESSES, C.1. and Wood. 
Two Scott S.E. EVAPORATORS with Pump# & Moton. 
MIRACLE MILLS. sizes 1. 2 and 4W. 
No. 1 motorised KEK ~ i i l .  pin disc type. 

RICHARD SIZER, LTD.. HULL. 
Tel. HULL CENTRAL 31743 

MORTON. SON AND WARD, LIMITED, 
STAINLESS STEEL VESSELS 

ESSELS of all shapes and sizes, jacketed or unjacketed v - .  wlth stainless steel mixinz near to reauirement. : 
also stainless steel storage-tanks and vacuum 
vessels. 

'' HORWARD " " U "-shaped TROUGH MIXERS - 
up to 2 tons in stainless steel, with agitators, scroU 
or paddle type, jacketed or unjacketed. 

Stainless Steel TROUGHS, TANKS and CYLINDERS 
made to requirements. 

These items can also be fabricated in mild steel. 

JACKETED PANS 
100g.. 150g., and 200g., new in mild steel, for 1 0 0  Ib. 

p.s.i. w.p.-with or without mixing gear. 
3 cwt. TROUGH MIXERS by CHALMERS and GARDNER 

-stainless steel l~ned troughs. 
bog., 75% and 100 R. heavy duty MIXERS by FALLOWS 

anti BATES. Agitators driven through bevel 
gears fro111 f<ast and loose plllley. 

ZOOg. cast-iron JACKETED MIXING VESSEL with 
nickel-chronie in~pellor type agitator driven 
through bevel gears from fast and loose pulley. 

BROADBENT HYDRO EXTRACTORS 
21' EQUAL TO NEW, galvanized baskets, electrically 

F O R  SALE -1,500 tons Crnde Hot-prrssed Nophtlla- driven through centrifugal clutch or belt driven 
Icne, ,SlCS.!l ('. 1,ow pricc. BOX No. C.A. 3473, Safety inter-locks. 

T H E  CHEMICAL AGE, 154, FLEET STREET, LONDON, 
E.C.4. PUMPS 

-- 
Selection of new MONO and second-hand Pumpa in 

stock-2 in. to 5 in. 

P U M P S  for s:~le-two, size I;\ Univrrs:iI Rotnry Inquiries Invited. 
I)iul)l:~crment, ~~nused .  Co111)led in tantlerl~, fl:trnrr~roof MORTON, SON AND WARD. LIMITED, 

mot,or, 440 volt, Y-pllitxc-. 0-ROO g.11.h., 30 it.  nli~xiln~~rn WALK MILL, 
head. Indeprndent rontrol. .\1111ly to T H E  BUYER DOBCROSS, NEAR OLDHAM. 
T H E  BRITISH OXYGEN CO., LTD.. DEER  PAR^ Lancs. 
ROAD, LONDON, S.W.lO. Phone Saddleworth 437 
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PULVERISING of every description of chemical and 
other materials for the trade with imoroved mills 

CHEMICAL PLANT 
OIITAON'rAL S~I . : I I I I  .I:~(.li(.l(.ti DRIER 2:s ft. hv 4 ft. H ~ ~ ~ : I I I I .  Fitted r t~vo lv i~~x  rtvl of ten 4 in. iii:~111.. 

t t ~ l ~ c s  n.ro1111c1 c.t-l~tr:~l t u111,. st(.;1111 he:~tecl. 1ntc.r- 
~rlediate 1)ndtlles for agit:tt.ion. J;~clit!t \\'.1'. 
2 nts. \Tit11 ('olltlenser, \Vet V:ICIIIIUI J'ump ,k 
fitLings. 

Rotary Oil tired FURNACE by Stc~ill A -4tki11st1n. lrlild 
steel collst,rl~cf.iorl 8 ft. on str:~iglll, 50 ill. outsitlt. 
di:nn., conical rnds 20 in. and 11 in. Jol~g. I't~rn:tt.c? 
lirlc!tl manganese 1)ric.k~ fltt,etl retrart:ll)le doom. 
31ollnted 011 roller 1)ntIls illld n10toriz(~d 4(Kl/:%!50. 
W:~llsoncl Slipw:~y Il~lrnrr,  w0rki11~ tc!lnp. 2IO'F'. 
\$'it11 Alros:~ I ~ : ~ I I ,  c y r l o ~ ~ t ~ ,  (Iucting :III(I two c:~st 
iron S h g  1101,s. 

1:11usecl Ilorisontal nlilrl steel jscketed DISINFECTOR 
I)y Thresh. I I I~ , .  din~enn.. (i ft. I)r 43 ill. tiirll~~. wit11 
swing door each rntl. S~ '~ : I I I I  ~il; .ket 7 11). I,ressrln2. 
(::~lv'd cmtlle. New 1844. 

l%roadl~ent. 4X in. HYDRO EXTRACTOR MONITOR, 
vulta;lnik lined. 3lol1itor 55 in. tli;~. I)!. 20 ill. 
deep with J$ in. (lialn. sitle t1isch:lrgr. 'l'wo oval 
bottoln discharge ports 12 in. I I ~  t i  in. 3 point 
ausl~ension. Motorir?(l 400/:1/50. 

Hroaclbent HYDRO EXTRACTOR. Ik1slic4 48 in. (I~IIIII. 
Three 11oint ~ I I S ~ C I I S ~ ~ ~ I .  Motorisetl 400/:%/50. 

No. 2. Sweetl:~n(l Filtrr I'rrss IIV 1)orr-0livc.r. t ~ t  iron 
constrrlc.tion chnn~hc~r 1ff in. diitln. 11y :$dB in. 
~ v i t t ~  18 le:~ves : ~ t  2 in. centres. 

GEORGE COHEN SONS & CO LTD. 
WOOD LANE. LONDON, W':12. 
'l.t,l.: S l ~ c ~ ~ l ~ t ~ r ~ l s  Illlsl~ 2070 :111tl 
STANNINGLEY, NR. LEEDS. 

'I'ctl.: I'~ltls(~y ?24l. 

wharfage, and s t o r a ~ e  facilities. THOS. HILGJONES 
LTD.. "INVICTA" WORKS, BOW COMMON LANE. 
LONDON, E. TEkEGRAMS: "HILL-JONES, 
BOCHURCE LONDON. TELEPHONE 3285 EAST. 

WANTED 

INDUSTRIAL BY-PRODUCTS, LTD., 16.  Philpot Lane 
London, E.C.R. will be pleased to receive particular; 

of any by-products, waste materials and residues for 
disposal. 

Ilequired 
800-1.000 gallon Toh~l ly  t;~~cloaed 

VERTICAL MIXING TANK. 

AUCTIONEERS, VALUERS, Etc. 

E D W A R D  RTJSHTON, S O N  A N D  K E N Y O N  
(Established 1855). 

Auctioneers. Valuers and Fire 1 ~ 8 s  A-seshors of 
CHYBIIC'AI, WORKS PLANT A N D  

MACHlNEltT 
York House, 1 2  York Sheet,  Mancheeter. 

- - - - .- - -- - - - 
Telephone 1937 ( 2  lines) Central Manchester. 

PHONE 98 STAINES - ... . -- - 
M O N E L  METAL JACKETED PAN-45 in. by 19 in. 

dwn.  
STAINGZS STEEL JACKETED MIXERS-39 in. by 

3 2  in. and 4 0  in. IIV 21 in. 
STAINLESS STEEL PANS -2 ft. F in. by 2 ft. 4 in. (TWO). 
850 and fiOR x:~llon GLASS-LINED CYLINDRICAL 

ENCLOSED TANKS. 
(Unusetl) PORTABLE STIRRERS-440/3/.50, f h.p. 
JACKETED CYLINDRICAL OVENS-8 ft. by 5 ft., 

7 ft.. by 5 ft.., t ft. li in. by 3 ft.. 7 ft. by 3 ft.. and - .  
(i ft. hy '4 ft. 

20 & 30  g:tllon Electrically hentrd PANS also Il'elded 
(:nst-iron :lnct copy& JACKETED PANS. MIXERS: 
PUMPS, STILLS, HYDROS, CONDENSERS, etc.  

HARRY H. GARDAM & CO., LTD. 

CALDER VALE 
GLASSWORKS LTD 
Calder Vale Rd. Wakefield Yorks 

TEL. WAKEFIELD 3857 

S P E C I A L I S T S  IN 

Carboys Demijohns 
Winchesters 

-- - - - - -. 

WORK WANTED & OFFERED 

CRUSHING,  GRINDING, MIXING and DRYING for 
the trade. 

THE CRACK PULVERISING MILLS LTD. 
Plantation House, 

Mincing Lane. 
London, E.C.2. 

GRINDING, CRUSHING AND GRADING 
FINE GRINDING LTD., 

BLACKHOLE MINE, EYAM 
TELEPHONE: EYAM 227 

KEEBUSH 
Keebush is an acid-resisting constructional 
material used for the construction of tanks. 
pumps, pipes, valves, fans, etc. It is completely 
inert t o  most commercial acids ; is unaffected 
by temperatures up to  130°C ; possesses a 
relatively high mechanical strength, and is 
unaffected by thermal shock. It is being used 
in most industries where acids are  also being 
used. Write for particulars to- 

KESTNER'S 
5 Grosvenor Gardens, London, S.W.1 

L 
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A simple machine-shop installation or a giant 
job of fume extraction-industry today is 
specifying SPIRATUBE the light, tough, flex- 
ible ducting with a wide choice of diameters, 
from 3" to 30"-and in a variety of coverings. 

SPIRATUBE is easily and quickly installed by your own maintenance 
staff-no structural alterations-no heavy hangers-no special elbows. 
SPIRATUBE is economical too, because it can be dismantled and used 
again and again. It is so light and retractable that one man can carry 
many feet with ease. 

Write today ,for tile SPIRATUBE Broclrure trhich illustrates wlrat this 
versatile rllccting 1.1-il1 (lo. Put your problem up to our design engineers. 
The-v 1.vil1 be glad to advise you ~vithout cost or obligation. The address is 
Fle.uible Ducting Limited, May~liill, Glasgo~~.  - 

A N  ASSOCIATE COMPANY OF GEORGE MACLELLAN & CO. LTD. Established 1870 
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'I like these Pyrex 
beakers because.. . 9 

'they are so  much stronger, and last so 
much longer' 
'How is that?' 
'Well you see, Sir, because of  their low 
coefficient o f  expansion, they can be made 
of  much thicker glass. Wafer-thin beakers 
are so  easily broken that we save pounds a 
year in the lab. by using PYREX !' 
Yes indeed! 'PYREX' borosilicare glass 
beakers and Jasks are robust and sltock- 
resisting. Heat and acid-reristitrg too. Co- 
eficierrt qf. exparrrion 3.2 x . . . almost 

nothing. 

' PYREX' brand laboratory glassware 
is made only by James A. Joblkng & Co. Ltd.. 

Sunderland 
Larwr t r ~ w  caroloarre FREE 

~endnan'x, oddressa,rdposition infirm 

JAMES A JOBLING & Co Ltd 
W e a r  Glass W o r k s  Sunderland 

.LCD ... 7 ,  "A,. 

THE ONLY MAKERS OF 'PYREX' BRAND GLASS IN THE UNITED I(iNGD0M 
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( C R O M I L  & P I E R C Y  LTD- I 

REGD. CROMIL 

NEWCASTLE-ON-TY NE 
Tel. : 2-776 1 

MANUFACTURERS OF ALUMINIUM SULPHATE 

fh" PAPER MAKING 

. fOr WATER PURIFICATION a 7 EIILIIUI MAKINE qT 
p '. 3;:hr 1 

OY EFFLUENT TREATMENT - -4p>) b\y- 

The above are b u t  a few of rhe main uses of 
ALUMIN IUM SULPHATE. W e  should be pleased to 
supply fc.rther details o n  request. Tel: Widnea 1175 I 

Gas-Burn t 

for all purposes . . . 
(Calcium Oxide) 

of the highest commercial quality, 
i n  lumps o r  i n  coarse powder form 

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

1 

The crank shaft 1s the heart of the 
engine; lubricating oil its heart's blood. 
Stream-Line filters enable first grade oi 

(Calcium Hydrox~de)  

i n  Standard and Superfine grades t o  
meet most industrial requirements 

8 8 .  

to be used over and ov 
rncreasing ef f ic iency 
effecting a big saving in 
overhauls and mainten- 
ance. 
Over 50.000 users prove 
the value of Stream-Line 
filters in the economica~ 
operation of i.c. engines 

STREAM-LINE 
FILTERS 

MAKE OIL LUBRlCAri 
LONGER 

STREAM-LINE FILTERS L1 - 
INGATE PLACE, LONDON, S.W.1. TEL.: MACAULAY 10: 
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