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Cnrltinuous T a r  Acids  Dis t i l la t ion Plant rn - 
- 

THIS PLANT for Che eontinaous disn'iktian of cntde tar acids at ..th 
Bcckten bppmd~cts works of the North Tham Gas BaaFd was 
digned lisd e t e d  by APV. It is the lar~est o m e  tive~mntinttous 
Taw A66 piants to be installed in Ws mntry, faur of which hare 
Mri embructed by APY. 
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COPPER CARBONATE 

W e  have perfected a special method of 
making this material, giving a very pure 
product. - 
The copper content is high-53155%- 
and the impurities are very small. - 
I t  is specially ground t o  200 mesh, thus 
enabling i t  to be used for floriculture in 
spraying machines if required. 

R. CRUICKSHANK LTD. 
C A M D E N  STREET B I R M I N G H A M ,  I 

Telephone: B'ham Central 8553 (6 liner) 
Telegrams & Cobles : Cruickshank Birmingham 

.- - ----- ~ - 

A C I D  I 

R E S I S T I N G 1 
PROD U-CTS E A R T H  E N  W A R E  

A C l D  R E S I S T I N G  T I L E S  B R I C K S  
A C l D  T O W E R  P A C K I N G S  

R I N G S  A N D  B A L L S  
Successfully used in 

GADLLARD TOWERS A C l D  O I L  S E T T L I N G  TANKS 
GAS WASHERS C H I M N E Y  L I N I N G S  - ASH SLUICES 
H Y D R O C H L O R I C  P I C K L l Y G  T A N K S ,  ETC. 

PRACTICALLY INDESTRLJ?~I%~E. % ~ E ) A & ? .  & ZV~ER!OP. TO LEAD AND OTHER MATERIALS /I 
: Ynquir~es Welcomed I I 

Phone : Works : ACCRINGTON. LANCS. Grams : 
Wh.tehol1 3616 Br~cavity. Parl. London 

- - 

B o  W H I T A ~ E R  & SON-S,  LTDo 
ST. STEPHENS ~ d b i ~ ;  WESTMINSTER I 



5 Mav 1956 THE CHEMICAL AGE 971 

Air ,  Gas a n d  Refr igerat ing 
Compressors 

For the manufacture of 

S T E A M  T U R B I N E S  
GENERATING SETS 
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Light materials or abrasive dust-acid fumes or combustion exhaust 
. . . it's a job for SPIRATUBE-the versatile flexible ducting that 
many leading industries are now specifying as standard equipment. 

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

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

A N  ASSOCIATE COMPANY OF GEORGE MACLELLAM & CO. LTD 

ESTABLISHED 1870 
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" C I E C H "  Ltd. 

ESSENTIAL OILS 

O i l  of Peppermint 

O i l  of Siberian Fir 

O i l  of Calamus 

Terpineol Acetate 



976 THE CHEMICAL AGE 5 May 1956 

GYP 
SCREW-DOWN VALVES 
FOR THE CHEMICAL INDUSTRY 

Bodies in M.S. 

Stainless Nylon 

or PVC. 

Sizes $" to I" 

bore. 

Supplied with or 

without pipe 

couplings. 

Further details from 

HIGH-PRESSURE COMPONENTS LTD 
SUNFLEX WORKS 

WEST DRAYTON, MIDDLESEX. 
West Dravton 222617 
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Te~ttlx*rattrre, l'resstrre, Hrrrttidity, etc. 

Contract, panels and installation 

service available. 

NEGRETTI & Z'AMBRA 

EGRETTI & ZAMBRA LTD., REGENTST., LONDON 
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FREDERICK BRABY & C O M P A N Y  L I M I T E D  
HAVELOCK WORKS, AINTREE, LIVERPOOL, 10. WHOM: AINTREE 1721 

anna FACTORIES AT: London Works. Thames Road. Crryford Kent. TELEPHONE: Bexleyheath, 7717 
Eclipse Works, Pctershill Road, Glnsgoa, N. TEL~HONE: Springburn 5151 

Ashton Gate Works. Bristol, 3. TELEPHONE: 64041. And Palkirk - o m a s :  352-364 Eustan Road, London, N.W.1 (Had Office). TELEPHONE: EUSton 34% 
110  Cannon Street. London. E.C.4 (Export). m m o m :  MANslon House 6034 - - 

Qoeen's ~"ildings, 10 Royal Avenue, &Ulst. m u m i o m :  26509 
Palace Street, Plymouth. TELEPHONE: 62261 
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P 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 bcrt to replare imported materials. 

BY-PRODUCTS 

f- 

JOHN & E. STURGE LTD ' WHEELEYS R D  ' BIRMINGHAM, I5 ' TEL: M I D L A N D  1236 
TGA C M  
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ESTABLISHED 1841 'Times' Photograph 
W& 

WIDNES FOUNDRY 

C ENGINEERING CO KT- - 
L U G S D A L E  ROAD WIDNES . LANCS 

T E L E P H O N E :  W l D N E S 2 1 5 1 / 4  . T E L E G R A M S :  " F O U N D R Y  . W I D N E S "  
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Telephone : Clissold 1234 5 5 1 6 ~  
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E C O N O M Y  AND C O N F F N l F  NCf  

012 t y p e  
Electrolyser. 
Capacity 10 
cubic feet of 
h y d r o g e n  
p e r  h o u r .  

Modern industrial processes. wi th widely 
divergent end-products, frequently call 
for  a steady supply of high purity 
hydrogen. This can readily be obtained 
by the electrolysis of water, giving at the 
same time by-product oxygen. 

The compactness and ease of operation 
of the Bamag (1953) Limited electrolyser 
(designed as it is for the optimum 
utilisation of floor space), make it one 
of the most economical plants for this 
purpose. 

Outputs from as l i t t le as 10 cubic feet 
per hour t o  as much as 17.000 cubic feet 
per hour can be obtained and within 
these limits, a single unit can be provided 
t o  suit specific requirements. 

If t h e  process calls f o r  hydrogen, B60 Type Electrolyser. Capacity 2,800 
submi t  t h e  p rob lem t o  : cubic feet of hydrogen per hour. 

(P~.o,b)Yc.to~-.r Ilf Ba//~a<q ( I  7 j 3) Li//zited) 

CHEMICAL ENGINEERS 
ROXBY PLACE, LONDON, S.W.6 Telephone : Fulham 7761 

SOLVENT EXTliACTION . DEODOIIISIN(; . BLISACHING ICEFINING . SUI.PHONAT1ON 
HARDENING . WINTEIIISINC . GLYCERINE I'ROCESSING . I<LECTROL.YTIC HYDROGEN 
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COAL TAR BRSES 
TO MEET ALL SPECIFICATIONS 

/ T \ Stainless Steel 

(R FJ 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. 
Ask for our holloware leaflet. 

The Taylor Rustless Fitting Co., Ltd. 

I Head Ofice ' Ring Road, Lower Wortley, Leeds, 12. Leeds 638711 
London Ofice : 14, Great Peter Street, London, S.W.1 Abbey 1575 , I 
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4\1"2 YY Shell Chemical Company Limited 

Norman House. 105- 109 Strand, London, W.C.2. Telephone. Temple Bar 4455 

; L O N D O N  : Walter House. Bedford Street, W.C.2. Tel: Temple Bar 4455. 
1 MANCHESTER : 144- 146 Deansgate. Tel: Deansgate 6451. 

Salrc.Offrcer : I B IRMINGHAM : 14-20 Corporation St., 2. Tel: Midland69544 
) GLASGO W : 124 St. Vincent Street. C.2. Tel: Glasgow Central 9561. 

I BELFAST : 35-37 Boyne Square. Tel: Belfast 20081. 
I D U B L I N  : 53 Middle Abbey Street. Tel: Dublin 45775. 

* Overseas enquiries should be directed t o  local  Shell Com~anier .  
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INDUSTRIAL SAFETY • Fire and Accident Prevention and Protection

. 00
Heavy duty coating app ied at our works, for
VALVES, TANKS, CHEMICALS & MARINE

PLANT.

•

•
•
•
e

•
•

HIGH-ADHESIO

CARBON
HIGHEST EFFICIENCY

LOWEST PRICES
ALL GRADES

FOR
ALL TRADES

ANTI-ABRASIVE

Granular Carbon for Solvent Recovery
Regeneration of Spent Carbon

Writ e for samples a nd quot at io ns.

FARNELL CARBONS LIMITED
CONDU IT ROAD. PLUM STEAD. LONDON . S.E.18
Telephone : Telegrams :
W oolwich 1/58 (2 lines ) Scorar, Wol. London .

Dec%rising

I

EAGLE WORKS . WEDNESBURY
TELEPHONE . WED 0284 5 LINES

We are the sole licensees in UK. for
Gates Engineering Co. USA' G aco Processes

'!VEATHERPROOf

I~lnST

KESTNER'S

THE" OLDBURY" PATENT
CARBOY DISCHARGER
will empty and elevate up to SO feet
the conte nts of any ca rboy, bottle or
vessel , a nd complies with all the con
ditions of the F .cD ry Ac t of 1937.

ANTI·(oR~OStVE

.700
Maintenance grade supplied ready for use, for
the protection of STEEL WORK from FUME &

SPLASH.

5, Grosvenor Gardens, Westminster, Londen, ~W.

SAFETY

e

• -NEPR •
• LIQUID NEOPRENE PROTECTIVE COATINGS

•
•
••
•
•
•
•
•

SAFETY IN THE ~DEMI~AL INDUSTRY
Articles on Non-sparking Tools, Safe Floors, Bursting Discs, Fire Precautions. Protective
Clothing, etc., have and will be regularly appearing in THE CHEMICAL AGE.

Readers are invited to send the name and address of any executive interested in these
important subjects. A specimen copy will be sent free on request. Applications should
be made to:-

THE PUBLISHER,
THE CHEMICAL AGE,

]54, Fleet Street, London, E.C.4
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INDUSTRIAL SAFETY Fire and Accident Prevention and Protection 

Re2. Design 751914 Patent applicd for 

Perfect protection when grinding o r *  

machining. Comfortable t o  wear, stands 
clear of the face, adjustable t o  any angle, 
non-splinter front easily renewable. 

J .  & E .  F E R R I S  L T D  
33  Museum S t . .  London. W.C.1 

14 ozs: 

SELF LOCKING HEAD / 

PATENT. PEN. ~3993155 
OR 'V 
4 

M E l G H  CASTINGS L T D .  
UCKINGTON FOUNDRY, CHELTENHAM 

TELEPHONE 54154.  

- - - - p- 

I 

- F O R  S A F E T Y  

A NEW and revised edition o f  our  famous 
i 

" Blue Book of Safety Equipment "-loose 
leaf for  your added convenience-illustrating 
and describing ou r  complete range o f  
Industrial Protection-will be sent on request. 

W r i t e  for  your copy to-day. 

! W A L L A C H  BROS., LTD. 
49, T A B E R N A C L E  STREET, 

L O N  DON, E.C.2 
Phone : CLErkenwel l  1448!9 

SPECIALISTS I N  INDUSTRIAL SAFETY FOR 70 YEARS. A N D  MEMBERS OF THE 
ROYAL SOCIETY FOR THE PREVENTION OF ACCIDENTS 
- -- - - 
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INDUSTRIAL SAFETY Fire and Accident Prevention and Protection 

with 

BERYLLIUM COPPER 

TOOLS 
Beryllium Copper Safety Tools, by reason o f  their comparatively 

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

be employed wi th  confidence in dangerous atmospheres. The 

great strength and hardness o f  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.1 ABBey 642112 

Manufactured by 

TELEGRAPH CONSTRUCTION & MAINTENANCE 

TELCON WORKS . MANOR ROYAL . CRAWLEY . SUSSEX 
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GEORGE MACLELLAN & CO., ETD. 
Phone: MARYHILL 2255'19 
Granrs: CAOUTCHOUC" GLASGOW MARYHILL GLASGO W N. W ~ O , N , ~ ~ ~ N  ~ ' , " ~ , H ~ $ w " ~ ~  

PORTABLE PUMPING UNITS 
R E G U L A R  o R  

t o P  
A l s o  a v a i l a b l e  
Vertical, Glandless LennoxPortablePumpingUnits '  
& Hor izonta l  Pumps are invaluable in  every Factory 

where Chemicals are employed. 
The Pump iseasily wheeled t o t h e  
required position and can be 
connected wi th  flexible pipe in  a 
few minutes. I t  w i l l  empty Store 
Tanlts, Pickling Tanks. Sludge 
Sumps, Tank Wagons, etc., and 
deliver the contents wherever 

LENNOX FOUNDRY CO. LTD. 
T a n t i r o n  Foundry, G lenv i l l e  Grove. London. S.E.8. 
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Chemists at Work 

T H E  results of a comprehensive pro- 
fessional and economic survey of 
ACS members have just been pub- 

lished (Chemical & Engineering News, 
1956, 34, 1731), the first large-scale effort 
of this kind since 1944. In between there 
have been limited surveys, such as annual 
surveys of starting salaries, or fragmen- 
tary 'small-sample' surveys, but no. major 
survey seemed justifiable while inflation- 
ary tendencies influenced earnings so 
strongly. However, during 1952-54 the 
smaller survey efforts of the ACS indi- 
cated some stabilization of these infla- 
tionary forces, so a large-scale 1955 effort 
of inquiry and collation was begun. No 
one could describe the resultant informa- 
tion as anything less than impressive; the 
full details take up more than 40 pages 
of C. & E. News, with as many graphical 
presentations as any multi-phase process 
of chemical engineering. 

It would have been pleasing to be able 
to use this new survey for making Anglo- 
US comparisons, but any such effort 
must be piecemeal and speculative. 
Equally broad and detailed information 
about chemists' eco.nomics on this side of 
the Atlantic does not exist, although the 
surveys conducted by the Royal Institute 
cf Chemistry are fairly reliable measures 
of the Institute's own members' econo- 
mics. But the ACS is obviously more all- 
embracing than the RIC. Whether a wider 

British survey would produce information 
of greater value than the ' snapshot ' pic- 
ture of its own moment, it is difficult to 
assess. Inflationary tendencies are cer- 
tainly still operative here-but are they 
actually in significant operation for 
chemists? It is the privilege of the pro- 
fessions in this country to endure maxi- 
mum time-lags in compensation for 
£-value changes. However, it is not par- 
ticularly fruitful to discuss a survey not 
in fact being contemplated here, except 
perhaps to make this point that the con- 
siderations which held off an ACS survey 
after 1.944 probably apply far less forcibly 
here. 

Information was provided for the 
survey by 70 per cent of the entire ACS 
membership--and to give a rather more 
solid idea of what this means, it com- 
prised returns from 45,432 members liv- 
ing and working in the United States. 
This figure ignores additional returns 
from members abroad or with forces 
etc. There is no reason to look upon this 
sample as inadequate for general deduc- 
tions. Even the geographical or regional 
influences that tend to bias all such 
surveys in America would seem to have 
had their complicating effects neutralized 
for - the locational distribution of the 
replies was not different from the loca- 
tional distribution of the questionnaire 
mailing-list. It is safe enough to say that 
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whatever is revealed through this 1955 
survey iaithfully represents the state of 
chemists in the US. 

Some simple points about qualifications 
might be mentioned first. In chemistry, 
doctorates predominated as a c l a s s 4 2  
per cent; in chemical engineering, this 
was not the case, bachelors' degrees easily 
leading the qualification class at 62 per 
cent. We can make a small Anglo-US 
point on this particular fact. One of the 
'social' arguments about expanding tech- 
nological education in the UK is that 
higher-degree recognition for technologi- 
cal and chemical e~iginecring work would 
follow, thereby narrowing a difference 
between this kind of scientific work and 
that of the more traditional 'chemical' 
career. It  is often felt that this problem 
of differential exists much less in Anierica 
and is one reason why technological 
science there niakcs more impressive 
advances. 'These silrvey figures hardly 
support that view. Chemical enginecring, 
if not industrial chemistry in the fullest 
sense, seems to procecd there without 
much seeking after higher degrees. Even 
in the miscellaneous section of 'other 
fields of science or engineering,' i.c~., where 
ACS members follow careers that are not 
directly 'chemical', higher degrees than 
the bachelor degrce form the major class 
--doctorates, 49.6 per cent, masters, 24.9 
per cent. It is suggested in the ACS 
survey that the low percentage for doc- 
torates in chemical engineering represents 
the grcater respect for experience in this 
work. the lesser ~inportance paid to 
formal education. There were, incidcn- 
tally, three times as many chemists as 
chemical engineers in the 70 per cent 
return. 

The sex balance of the return revealed 
that chemistry is still mainly a masculine 
pursuit : 95 per cent male, 5 per cent 
female. 'This ratio of 19 : 1 may not, 
perhaps, be an entirely accurate reflection 
of chemical employment facts. There is 
some tendency for women chemists not 
to join professional groups, though how 
far this occurs in the US as well as here 
we do not know. Unless considerable 
allowance has to be made for this factor, 
we find it surprising that even by 1955 
the female invasion of chemistry remains 
so small. But this may also reflect the 

higher wastage factor, the frequent retire- 
ment for marriage. 

That chcni~sts often transfer to other 
types of work much less chemical 111 
nature is well known. The survey shows 
that both from the chemistry and chemi- 
cal engineering groups there is about the 
same extent of transfer---nearly I0 per 
cent. The figure probably includes real 
wastage through failure, through decis,inii 
not to procecd with chemical careers, as 
well as chemical loss by promotron to 
managerial or adni~nistrative posts. But 
at a tinic when the Western world is 
greatly concerned with chemical man- 
power supply, this figure is very high. 

As for the intensively human matter of 
remuneration. it would indeed be useful if 
transatlantic co~iiparisons could be made. 
But is there any sound exchange-rate 
measure for the dollar and the pound as 
units of income? The value oE an income 
is dependent upon a country's cost of 
living, upon so many internal fztctors that 
ditier greatly in the U K  and the US. 
When these complexities are faced. the 
exchange-rate for pound-dollar trading is 
far from applicable. But there is one 
comment in the ACS survey that niay be 
worth much more than any attempts at 
comparison. Using data from former 
surveys as well (1931. 1943) this conclu- 
sion is reached: 'The increase in incomes 
of chemists and chemical engineers for 
the period covered have more than kept 
pace with the declining purchasing power 
of the dollar, and the relative gain was 
greatest for the most recent graduates'. 
D o  we need figures from a large-scale 
survey here to know that this coi~ld not 
be said about British chemists' rewards? 

Yet to ask that question is not to 
present a sectional grouse-it can be 
asked about every professional class in 
the country. High degrees of skill and 
knowledge here have not been insulated 
from inflation-chemical skill in America 
apparently has. Here fairly clearly is an 
incentive differential, and one not lightly 
dismissed by pleas that man does not live 
by bread alone. It  is not just a matter of 
keeping up with the Joneses. It is more 
importantly a matter of freedom of mind, 
absence of anxieties about family costs- 
freedom fr0.m pressures that interfere 
with quality of work. 
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Notes dY Comnzents 
Pricewise or Unwise  ? 

I T IS unfortunate that some politicians 
in this country attack business, and 
especially big business, by instinct. 

To  them all operations of companies and 
_directors are villainous machinations, 
ppp$sed by nature to the public good. 
Mrs. \Barbara Castle, speaking in the 
debate on  the Restrictive Practices Bill, 
presented this extract from a letter 
written by a farmer : ' If we could per- 
suade the ancillary industries to reduce 
their profit margins, farming costs would 
be slashed by 10 per cent o r  more 
immediately.' There seems little doubt 
that Mrs. Castle believed this statement 
-perhaps the instinct to think the worst 
of business motives discourages objective 
thought. 

Vil lains o f  the Piece ? 

H OWEVER, if the statement were 
true, the matter would be one of 
high national importance. Few 

changes could he1.p agriculture (and 
the country's costly support for 
farmers) more than a 10 per cent 
cut in costs. If the firms who make 
fertilizers, weedkillers, compound foods 
for animals etc. are maintaining higher 
prices than they should (or could), they 
are indeed villains of the piece, for they 
are ex,ploiting both farmers and the 
State. Nor can it be denied that many 
of these firms pay good dividends, and 
often in these past few years improving 
dividends. 

M&+S o f  Profit 

S 0 W H A T ?  Could they cut prices 
by 10 per cent? Without, that is to 
sa'y, reducing standards of quality 

and service. We are indebted to Agricul- 
tural Merchant, the journal of the 
National Association of Corn and Agri- 
cultural Merchants, for the straight- 
forward and devastating reply to this 
£70,000,000 question. A typical large 
firm engaged in supplying materials to 
farmers-perhaps fertilizers in the main, 
but feedingstuffs and seeds etc., too-is 

Scottish Agricultural Industries. Last 
year their turnover was £23,000,000 and 
their net profit, just above £500,000-a 
net profit of just over 2 per cent on turn- 
over. Where is the mystic margin out 
of which a 10 per cent cut in prices can 
be bestowed upon customers ? Unfor- 
tunately many firms do not publish sales 
turnover figures so this argument cannot 
be widely exemplified. However, it is 
shown clearly in Agricultural Merchant 
that other firms work on net profit rates 
that run between 2 and 3.5 per cent of 
turnover. 

Oficial  Figures 

I NLAND Revenue figures can also be 
used. Thus, for the chemical industry, 
these figures show a gross profit 

margin of 10 per cent on turnover. Does 
this suggest that a 10 per cent price-cut 
on chemicals for farming is in fact 
possible '? But the gross profit of 10 per 
cent must first face its deductions for 
taxation, its adjustments to allow for 
plant depreciation etc. Nor would the 
general index for profit rate in the 
chemical industry be applicable to the 
section making and supplying farm 
chemicals, for this section particularly 
works on a system of high tonnage and 
minimum prices. 

Nonsensical Arguments 

T HESE facile arguments that costs 
can be slimmed by patriotic actions 
in industry's boardrooms are non- 

sensical. Airing them does no good to 
the country's sense of unify and can 
sometimes do much harm. For when 
customers think a 10 per cent cut on 
prices could be given by pressing a 
button, so must workers think that some 
of this wide margin of profit might as 
well come their way by a further wage- 
claim ! Mrs. Castle should not play 
' party .politics ' at the expense of national 
unity for  at the moment the state of our 
economy calls for 100 per cent co- 
operation and a united effort as great 
as was needed during the recent war. 
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required by the Russians but some types cf Possibze USSR Purchases these plants are subject to embargo. The 
Interested in Terylene & Polythene same applies to 100 vacuum pump units. 

OLLOWTNG the conclusion of the dis- 
Fcuss ions  between the Prime Minister, Sir 
Anthony Eden, and Mr. Bulganin and Mr. 
Khruszhev of the USSR, the Board of Trade 
cxxmined the list of goods which the Rus- 
sians had suggested they would like to buy 
and classified it from the point of view of 
strategic controls. The BoT classified list 
reveals that the Soviet is interested in pur- 
chasing technological equipment for the pro- 
duction of both Terylene and low pressure 
polythene to the value of 50,000,000- 
75,000,000 roubles each and that this equip- 
ment is not affectcd by the strategic expoyt 
controls. 

Talks have been going on for some time 
between Soviet officials and representatives 
of Imperial Chemical Industries Ltd. regard- 
ing the purchase of 'know-how' for the 
msnufacture of Terylene but it is not known 
which low-pressure polythene process the 
Russians are interested in. 

With ~egard  to the purchase of 
equipment for the Soviet chemical and rub- 

. ber industrie5 to the value of 100,000,000- 
200,000,000 roubles and an unstated amount 
of un~pccified chemicals the Eoard of Tradc 
announces that further information is 
needcd before salcs can be approved. 

The BoT list also mentions that 35 com. 
pressor units for the chemical industry are 

Among the equipment requested by the 
Russians which is subject to embargo is 
pump and compressor equipment (including 
compressors, capacity 300-2,,000 hp; high 
and ultra-high pressure feeding pumps) to 
the value of 80,000,000 to 100,000,000 
roubles. 

d u  Pont Plan British Planf 
O N  FRIDAY 27 April E.I. du Pont de 
Nemours & Co., of Wilmington, Delaware, 
announced thcir intention to form a British 
subsidiary company, du  Pont Co. (United 
Kingdom) Ltd. to provide British-made 
herbicides. The new company will producc 
the substituted ureas, Telvar herbicide for 
industrial use, and Karmex herbicide for 
agricultural purposes. The company will 
also explore the possibility of manufac- 
turing other du Pont chemicals in the UK. 

Telvar and Karmex herbicides are now 
imported and sold by Fisons Pcst Control 
Ltd. who will continue to act as distributors 
of these products for du Pont (United 
Kingdom) Ltd. These substituted ureas are 
powerful and versatile biologically active 
chemicals, notable for their regulatory action 
on plant growth. The du Pont Co. has spent 
more than f 1.000.000 in the study anc! 
development of such herbicidal compounds. 

Her Majesty the Queen with 
Mr. L .  H. Williams, man- 
aging director of Shell 
Chemical Co. Ltd., on the 
company's stand in the 
chemical section at Olympia 
of the British Industries Fair 
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Mechanism of Some Reactions of Organa. 
Metallic Compounds 

by SIR ROBERT ROBINSON, O.M., D.Sc., F.R.I.C., F.R.S. 

Sir Rohert Rohitrson, director, Slrell Chemical Co. Ltd.. war 
.Wqynfiete Professor of Clretnistry nt O.~ford Utrivc~rsity frotn 
l9j&%to 1955. Born in 1886, he ~z~as  erlr~crrted rrt Frrlneck 
Schoii:, necrr Leeds, oncl c~t tlre University of Manchester. 
Frottr 19 12 t o  19 15 Ire ~ t ~ a s  professor of organic chemistry at 
the University of Sydney. In 1915 /re lvrrs appointed Heat11 
Hcrrrison Profpssor o f  Orgrrtric Clrenristry crt Liverpool, an(/ 
in 1910 11e hec~nre  director of rcsecrrch, Britislr Dyc~strlffs 
Corporcrtiotr Ltd. Frottz 1922 to  1938 Ire 1cVcr.s professor of 
organic chemistry at Manchester crnd 111crs professor of orgarlid 
chetrristry ut University College, London, fronr 1928 to  1930. 

Sir Rohert Rohirrsorr lvcrs a~.c~arded tlie No l~e l  Prize for  
Clretnistry in 1947. He ~.r)crs presiclent of the Clretnical Society 
fronz 1939 to 1941, presitlent of Roytrl Societ ,~ frotn 1945 t o  
1950, anti president of the Britislr Associcrtion for the 
Ad~~trr~cetnent of Scietrce in 1955. He Itpas tlre Royal Society's 
Bcrkeri~t~ Lectrlrer in 1929, Longsttrff Medallist of tlre 
Clr etnical Society, Davv Me(fn1list of the Roval Society in 
1930. Roytrl Mednllist in 1932, Copley Mc~tI(rl1ist in 1942. ant1 
Priestley Medrrllisr of tlre American Chetnicol Society in 1953. 

I N the course of a lecture delivered at  the 
Sir John Cass College on 9 February 1956, 

I considered the mechanism of the Ziegler 
reaction and analogous processes and 
developed the argument along the following 
lines : 

The organic residues of the organo- 
metallic compounds have usually been 
regarded as anionoid (nucleophilic). and a 
typical reaction has been represented 
schematically in the following manner. 

Though this is doubtless correct ovcr- 
all, the first stage of the process is almost 
certainly co-ordination of the magnesium 
atom with the oxygen of the carbonyl group 
so as to produce an  intermediate complex. 

A miy-ation of the group R. with its 
electrons, to carbon will then occur as 
illustrated. While these processes can be 
represented in this way as involving virtual 
ions and therefore a polar reaction, it is also 
possible to contemplate a related homo- 
polar process in which, for example, the 
group R migrates as a neutral radical. This 
consideration applies in a much wider field 
and is only rncnt'oned as a pr~rlctilio 
because organo-metallic compounds do, in 
fact, behave in many respects as if they were 
sources of radicals. The polar mechanism is 
used in the sequel with the understanding 
that there is always a homopolar equivalent. 

For a long period it was considered that 
the essentially anionoid olefines would not 
react with organo-metallic compounds, which 
are also recognized as anionoid in character. 
Nevertheless. it must be recognized that the 
circumstances will be denendent on the - \ 6- degree of activation of the double bond. 

\C = O  MgX c = 0 e M S X  This should always provide a position with 
/ I /6+ I available electrons on carbon and another 

R R in which there is electron defect. An olefinc 
will not usually approach the degree of - 

\ polarization of a ketone; nevertheless, the 
\C S-M~X /roMgX sarnc dipolc character must be present to / \------is- some extent. It is important to  take 

R R cognisance of the idea that the degree of 
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activation or polarization of an  olefine may 
be greatly varied according to the circum- 
stances and hence we might expect that sn 
activated or polarized ethylene would ;n 
fact react with organo-metallic compounds, 
at least u p  to the initial stage of formation 
of a complex by attack of the metal atom as 
postulated above. 

It is necessary also to recall the highly 
significant experiments of Norrish (J. Chem. 
Soc., 1923, 123, 3006) who showed that 
ethylene does not react with chlorine in a 
flask coated with paraffin wax, although 
the reaction proceeds in a glass flask and 
very rapidly when the gases are in contact 
with salts, such as calcium chloride. This 
showed plainly enough an activation of the 
ethylene molecule on the polar surfaces. By 
analogy with the above conception of 
organo-metallic reactions in general, the 
fundamental Ziegler reaction in a simple 
example can be exprcssed as follows : 

The first stage of this process may, in 
accordance with the above suggestions, be 
regarded as an attack of the aluminium atom 
by an activated, possibly a polarized, ethy- 
lene molecule. The resulting complex will 
then undergo transformation by migration uf 
a group and thus a new aluminium tri-alkyl 
is obtained. 

A futher most important element of the 
Ziegler complex of reactions is the reversible 
decomposition of suitably constituted 
aluminium alkyls into a-olefines and a di- 
alkyl aluminium hydride, for example : 
R,AI.CH,.CH,.CH,.CH, + R2AIH + 

CH, =CH.CH,CH., 
The process, left to right, is favoured by 

higher temperatures and is catalysed by 
nickel. 

Conditions can, therefore, be chosen In 
which this dimerization can be made the 
main event and, for example, propylene 
can be dimerized by operating a t  200 
atmospheres pressure and 150"-200°C. If an 

excess of ethylene or other olefine is 
employed under suitable conditions a much 
longer hydrocarbon chain can be set up so 
that waxes may be produced. This depends 
doubtless on the attack of the intermediate 
complex symbolized above by further 
activated olefine molecules which, however, 
arc cither in low concentration or must bc 
regarded as possessing an inferior degree of 
activation. This limited polymerization pro- 
cess may be expressed as follows: .. . - 

The products are still aluminium tri- 
alkyls and will undergo the decomposition 
reaction to olefine and di-alkylalurninium 
hydride as  already mentioned. If this 
decomposition is brought about by the 
catalyt~c effect of nickel, it may result in 
migration of the double bond of the a-olefine 
into the hydrocarbon chain and Ziegler and 
his collaborators found that this undesirable 
effect could be controlled by the introduc- 
tion of small amounts of acetylene deriva- 
tives, for example, phenylacetylene, into the 
system. This theory gives the correct results 
in respect to orientation of the dimeriza- 
tion and polarization. The sites of 
electron availability are just those which are 
already recognized and it is from these 
points that the aluminium atom must be 
attacked. The following illustrate the 
resulting orientation in the syntheses. 

n d* 
R;AL+CH, = CHMe + P~AL-CH;CHP~-~e 

d. - CH2 = CMePr 

It docs not seem necessary to postulate 
any different mechanism, even for the high 
polymerides, which result from the presence 
of a much higher concentration of still 
more activated olefine molecules. This 1s 
presumably the function of the second half 
of the Ziegler catalyst system. It is now 
well known that on the addition of a solu- 
tion of titanium tetrachloride to one of a 
suitable aluminium alkyl, a precipitate js 
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thrown down and that in some way the 
polyolefine is produced by the joint action 
of the aluminium and titanium catalysts. 
The present suggestion is that the macro- 
polymerization is still an organo-metallic 
reaction as already explained and the new 
circumstance is simply that the solid titanium 
salt precipitate for some reason presents a 
surface on which the ethylene molecules are 
exceptionally well activated and are thus in 
a condition in which they can. as it were. 
DC .$ipped' up by the organo-metallic com- 

'pouni* Such a theory accommodates the 
necessity for the organo-metallic component 
whether it be a compound of magncsium. 
aluminium or zinc or even simply an  
alkali metal which, although not an organo- 
metallic reagent, may be regarded as of 
similar character. 

On the other hand, the process falls into 
the category of heterogeneous catalysis in 
which the olefine is activated on the surface. 
The difference of this from the polymeriza- 
tion to a wax is then merely one of greater 
activation, greater concentration of the active 
molecules and hence a very much more 
facile lengthening of the hydrocarbon chain, 
but it is not fundamentally different in 
cliaractcr. This duplex rncchanism is on thc 

side of the heterogeneous catalysis strongly 
supported by observations recently made 
that conditions can be selected so  as io 
favour the building up of crystalline, steri- 
callv homoeeneous. macro-molecules. The , 
templates f i r  the activated olefines in this 
case are the crystalline lattices of the solid 
component. 

Incidentally the distinction between high 
pressure and low pressure polymerization 
conditions tends to become exiguous since 
the virtual pressures of gases adsorbed on 
solid surfaces are very high. 

Finally there would not be much to ae 
gained by a discussion of the intramolecular 
or  intermolecular nature of the transference 
of the R group from the metal to the end oi 
the olefine chain of n molecules. The two 
processes are electrochemically indistin- 
guishable and. when n =  1 or  2, the reaction 
is probably intramolecular, that is, R is 
derived from that molecule of AIR$ which 
is attacked by C,H,. When n is very large, 
the chain-ending R group most probably 
comes from an external source, most likely 
the end of another macro-molecule in course 
of formatior?. When n has an intermediate 
value, the intra- and intermolecular pro- 
cesses may be mixed in various proportions. 

Air Pollution Meeting 
AIR pollution control will be discussed at 
the Air Pollution Control Association's 
annual meeting in Buffalo, NY, from 20 to 
24 May at the .Hotel Statler. It will be 
APCA's 49th annual international meeting. 
Mr. H. Kenneth Kugel, Washington, DC, 
air pollution control official and a recognized 
authority in the air pollution control field, 
will preside as president. The meeting will 
bring together about 800 industrialists, 
educators, administrators, scientists, and 
municipal authorities. 

Exhibits featured at  the meeting will be 
the latest equipment for reducing air pollu- 
tion. and a working model wind tunnel 
placed adjacent to a scale model of the 
Huntley station of Niagara Mohawk Power 
Corp., a project jointly sponsored by 
Niagara Mohawk and New York University 
to  study the effects of smoke from the 
power station under varying conditions. 
There will also be guided tours through the 
Cellophane plant of E. I. du Pont de Nemours 

& Co.. the Bethlehem Steel Co.. the Huntley 
power station. and the Niagara Falls plants 
of Hooker Electrochemical Co., and Elec- 
tro Metallurgical Co., a division of Union 
Carbide & Carbon Corp. 

Instrumental Analysis 
T O  SURVEY for practising analysts the 
principles of instrumental chemical analysis, 
the Massachusetts Institute of Technology 
will again present two one-week special 
summer programmes on optical methods and 
electrical methods of instrumental chemical 
analysis during the 1956 Summer Session. 

The first, 'Optical Methods in Instru- 
mental Chemical Analysis ', will be given 
from 20 to 24 August; the second, 'Elec- 
trical Methods in Instrumental Chemical 
Analysis,' will be held from 27 to 31 August. 
The programmes have been designed for 
those with a Bachelor's Degree or its equiva- 
lent in experience. 
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Chemical Exports for March 
India Still the Principal Buyer 

F OR the first thrce months of this year 
Eritisi chemical exports have remained 

cdnstant. India, despite spending £343,134 
less in March than in February, is still the 
principal buyer, followed by Australia 
and South Africa. Total exports of elemcnts 
and compounds dropped slightly from 
£5,190,396 in February to £5,127,056 in 
March. Exports of medicinal and pharme- 
ceutical products increased from £2,745,397 
in February to £3,199,391. Among the 
countries which increased their imports of 
British chemicals in March were the Nether- 
lands, Canada, Sweden, France, Egypt, and 
Turkey. 

Mar. Feb. Mar. 
1956 1956 1955 

Acids, inorganic (cwt.) 15,781 15,214 16,492 
Copper sulohate (tons) 3,423 7,464 4,905 
Sodium hydroxide 

(cwt.) . .  .. 630.148 570.601 304.042 
~ l u m i n i u m  o x i d e  

(tons) . . . . 1.149 1.523 1.768 
~ l u m i n i u m  sulphate 

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

(Ib.) . .  .. 
Bleaching  powder  

(cwt.) . . . . 
Hydrosulphite (cwt.) 
Calcium compounds 

inorganic (cwt.) . . 
Lead compounds in- 

organic (cwt.) . . 
Magnes ium com-  

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

(cwt.) 
Acids, organic '& deii: 

vatives (value in fs)  
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  inte; :  

mediates (Ib.) . . 
Total for elements 

& compounds in f s  5,127,056 5,190,396 4,762,466 

Coal tar (tons) . . 4,963 15.157 8,952 
Cresylic acid (gal.) . . 267,223 205,884 301.61 1 
Creosote oil (gal.) . . 1.069.3 16 1.03 1,364 2,634.91 3 

Total for medicinal 
& pharmaceutical 
products in f s  . . 3,199,391 2,745,397 3,043,051 

Total for essential 
oils, perfumes, etc. 
in f s  . . . . 2,367,004 2,095,527 2,028,370 

Ammonium nitrate 
(tons) . . . . 709 617 .;ji 

Ammonium sulphate 
(tons) . . . . 1,648 35,891 9,406 

Total for all ferti- 
lizers in f s  . . 99,264 749,677 258,899 

Total for plastics 
materials (cwt.) 157,442 143,330 152.402 

Disinfectantsetc.(cwt.) 12,859 8,967 10,437 
Insecticides, fungicides 

& rodenticides (cwt.) 36,321 39,659 36,941 
Weedkillers (cwt.) 7,142 3,393 12,207 
Lead tetrasthyl (gai.j 327,315 413,581 596,626 

VALUE OF EXPORTS IN f s :  PRINCIPAL BUYERS OF CHEMICALS 
Mar. Feb. Mar. 
1956 1956 1955 

India . . . . . . 
Australia . . . . 
South Africa . . . . 
Netherlands . . . . 
United States . . 
Italy . . . . . . 
Canada . . . . 
Sweden . . . . 
France . . 
West ~ e r r n a n y  . . 
Eire . . . . . . 
Nigeria . . . . 
Egypt . . . . . . 
Gold Coast . . . . 
New Zealand . . 
Belgium . . . . 
Denmark . . . . 
Switzerland . . . . 
Singapore . . . . 
Norway 
Netherlands ~nt i l l es :  : 
Jamaica . . . . 
Indonesia . . . . 
Argentine . .  .. 
Malaya . . . . 
Finland . . . . 
Hong Kong . . . . 
Iraq . .  .. .. 
Pakistan . . . . 
Turkey . . . . 
Burma . .  . .  
Total value of chemical 

exports . . . . 20,367.578 20,185,830 20,774,993 

Total for tar pro- 
ducts in f s  . . 309,125 329,119 401.325 Pascall's Move 

On Monday the Pascal1 Engineering Co. 
Total for synthetic Ltd., manufacturers of chemical plant, of 

dyestuffs (cwt.) . . 7127.17J 20,094 8 z  ~ ~ ~ ~ ] ~ b ~ ~ ~ ,  ~ ~ ~ d ~ ~ ,  are moving to their 

Total for vaints. pis- new factory at  Gatwick ~ o a d , -  Crawley, 
ments & tannins -in 
f s  . . . . 1,944,497 1,888,779 1,752,875 Sussex. ~ i s t o m e r s  of the firm are invitkd 

--- 10 visit the factory. 
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S ym~osium on Vegetu ble Tannins 
by  Dr. H .  E. NURSTEN, Department 

T HIS Symposium, arranged by the Society 
of Leather Trades' Chemists, was held 

in  the Chemistry School. Pembroke Street. 
Cambridge, on  12 and 13 April 1956. T h e  
president of the Society, Dr. R.  G. Mitton 
(BLMRA), welcomed all  those attending 
-2nd introduced the chairman for  the first 
.day':k Professor R. D.  Haworth, F.R.S. 
(ShcffiPld University). There was a n  audiencc 
of about  a hundred, most remarkable for  
the wide range of interests represented. 

T h e  mornlng session included four  papers. 
the first of which, on  'The Scope of Vege- 
table T n n n ~ n  Chcmistry'. was read by Dr. 
T. White (Forestal Central Laboratories, 
Harpenden). After describing the historical 
devclopmcnt of  the term ' t ann in ' ,  Dr .  
White showed that to exhibit a tanning effect 
a substance must possess a molecule large 
enough t o  crosslink adjacent collagen chains 
and a number o f  phenolic groups big 
cnough to achicve combination a t  several 
points. yet the molecule must not be  SO 

large a s  t o  prevent penetration to  the  com- 
bining sites. These facts rule ou t  com- 
pounds such a s  simple phenols. catechins 
(I) ,  lcucoanthocyanins ( e . ~ .  11). and  coumaric 
acids. 

OH 

(I) Catechins 

of Leather Industries, Leeds University 

(11) Leucocyanin 

T h e  value of these sut;stances to  tannin 
chemistry is that their conjoint occurrence 
with tannins may indicate the type of 
aromatic nuciei that a particular plant 
employs. 

T h e  famous work of Emil Fischer and his 
colleagues on Turkish and Chinesc gallo- 
tstinln left the former forrnuiatcd as  a penta- 
g:~l loylgl~cose and the latter as  a penta-m- 
digalloylglucose. From paper chromato- 
graphic 5tud1es pentagalloylglucose is now 
shown t o  ke of little. if any, signi5:ancc in 
Turkish gallotannin. T h e  Chinesc, how- 
ever, contains a t o u t  two pcr- cent of it 
together with about 20 per cent gallic acid, 
some scven per cent rn-digslli: acid, and  
some 70 per cent ' classic gallotannin '. T h e  
latter is probably a trisaccharide, nine of the 
1 1  hydroxyl groups of which are  esterified 
with six galloyl, onc  digalloyl, and two 
trigalloyl residucs. 

Dr. White sutdivided condensed tannins 
into three groups: (a)  those (Burma cutch. 
gnmbier. tea tannin) which are  derived 
from catcchins (I), (b) those (mallet, myrtan. 
and other eucalypts, mangroves, spruce. 
canaigrc) which g ~ v c  a strongly positivc 

- - a - - - -  

(left) and Dr. W .  Mayer 
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test for leucoanthocyanins (e.g. 11), and (c) 
those, the most important (quebracho, 
mimosa and other wattles, urunday, gua- 
yacan), which lack any significant content of 
catechins or  leucoanthocyanins. 

Modifying Effect 
After stressing the dearth of physico- 

chemical data, Dr. White turned to consider 
the functions of the tannins in plants and 
pointed out that there is now a reasonable 
amount of information indicating that tan- 
nins do modify the effects of bacteria, fungi, 
'and viruses on plants and that this may well 
bc one of the main reasons why plants pro- 
duce these substances. 

In the discussion of the paper, Dr. E. C. 
Bate-Smith (Low Temperature Research 
Station, Cambridge) emphasized how well- 
established the term ' tannin ' was among 
botanists and that really they had as much 
right to their definition of it as the leather 
chemist to his. Mr. D. M. G. Armstrong 
(Royal Veterinary College, London) re- 
called that tannic acid had long been em- 
ployed in the treatment of burns, which 
were healed, but some patients died because 
of attack on their liver. Use of tannic arid 
has therefore teen abandoned except for 
minor burns. When injected into mice, 
condensed tannins are not dangerous, bu: 
the hydrolysable are. 

Alkaline Fusions 

'The  Quantitative Determination of 
Specific Nuclei and Components of Vegetable 
Tannin Extracts' by Mr. H. G. C. King 
and Dr. T. White (Forestal Central Labora- 
tories, Harpenden) was presented by the 
former. Much of our knowledge of the 
structure of the condensed tannins depends 
on the results of alkaline fusions. This is 
an  unsatisfactory procedure and the authors 
had set out to determine quantitatively the 
various phenolic nuclei present in tannins. 

The differences in the ultra-violet absorp- 
tion spectra tetween neutral and alkaline 
solutions of mimosa extract permitted only 
qualitative conclusions. namely, that no 
free phloroglucinol groups are present and 
only few pyrogallol ones. By, measurement 
of the reflectance of spots oFtained by paper 
chromatography, however, the following 
results were obtained. Quebracho extract 
contains one per cent gallic acid, Mimosa 
extract contains 2.5 per cent glucose, one 
per cent arabinose. and 0.02 per cent cate- 
chins (1). The extract of fibrous mangrove 

(Brrrg~iiera gynznorrhiza) contains 2.6 per 
cent glucose and yields, on treatment 
with boiling dilute hydrochloric acid, about 
12 per cent cyanidin (III), two per cent del- 
phinidin, one per cent pelargonidin, and one 
per cent of an unknown anthocyanidin. 
(The water-soluble colouring matters of 
plants and flowers, the anthocyanins, are 
converted by hydrolysis into sugars and 
anthocyanidins (e.g. 111). whizh are also 
coloured. In the present case it is the leuco- 
anthocyanins which are being transfor,ii^e'd 
into anthocyanidins and for this tl-ey re- 
quire more stringent conditions than the 
anthocyanins themselves.) 

(III) Cyanidin Chloride 

Reflectance spectra were also used to 
show that when tetramethylcatechin is 
oxidized with bromine in dioxan, cyanidin 
is formed in 43 per cent yield, ,together 
with other anthocyanidins, and tHat 
extracts from Chinese ga.lls (tannic acid) 
contain 21 per cent free gallic acid and 
seven per cent free tn-digallic acid. 

Basing themselves on prcvious work, King 
and White developed a colorimetric method 
for measuring the concentration of the 
vicinal di- and tri-hydroxyl groupings pre- 
sent and of distinguishing between the con- 
tributions from each. The method depends 
on the colour produced by interaction with 
ferrous tartrate in presence of different 
buffers. The results can be tabulated, th; 
first being particularly remarkable: 

Per Cent Per Cent 
Material Pyro~alloi Catechol 

nuclei nuclei 
Quebracho extract . . . . 24.6 8.8 
Mimosa extract . . . . 27.8 4.0 
Chinese gallotannin . . . . 56.2 0.0 

By heating resorcinol with syrupy phos- 
phoric acid to about 200°C. a fluorescent 
compound is produced. An adapted form 
of this reaction shows the presence of re- 
sorcinol groupings which have at  least one 
free position para to a hydroxyl group. 
Extracts gave the following reactions: 
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Strong 
Quebracho, rulphited or not 

Mimosa, sulphited or not 
Urunday, sulphited or not 

Guayacan, sulphited or not 
Tizerah 
Green wattle 
Silver wattle 

Weak 
E. sidcroxylorr 
k drepenophylia 
E. ~aniculata 
Manqove, fibrous or not 

Cana?&rc, Eastern or Western 
Spruce 
Myrtan (E. redunea) 

Medium 

kin0 
Mallet (E. occldmtdia) 
Oxidized mimom 

(O,/+ali) 
Gambler 

None 
Chinese g a l l o t a ~ i n  
Chestnut 
Onkwood 
Vnlonia 
Myrobalms 
Divi-divi 
Algarrobo 
Lent ism 
Tara 
Burma cutch 
Ligninsulpburic acid 
Catechin 

During the discussion on this paper, Dr. 
E. A. H. Roberts (Indian Tea Association 
Chemical Laboratory, London) suggested a 
manometric method based on oxidation with 
a ceric salt. Pyrogallol components would 
give off carbon dioxide after the o-quinone 
had been formed, whereas catechol nuclei 
would not go beyond the quinone stage. 

Professor D. Burton, in presenting a joint 
paper with Dr. H. E. Nursten (Leeds Uni- 
versity), entitled ' The Gallotannins and 
Ellagitannins ', drew attention to the'remark- 
able acidity of galloylated sugars and the 
consequent difficulties in deciding on an end- 
point for the titration of the total acidity 
of tan liquors. He gave a mathematical 
justification, due to the late Professor W. R. 
Atkin, of the choice of pH 5.8 for this pur- 
pose. 

After describing the dialysis method for 
assessing separately the non-tanning acids 
and their salts and the tanning acids and 
their salts, results for several tanning mater- 
ials were quoted. Practically all the acidity 
of Sicilian sumach is due to non-tanning 
acids, which explains its mellowness. Cyprus 
sumach or lentiso, a common adulterant for 
sumach, contains considerably more tan- 
ning and non-tanning acids, while dhawa or 
'country sumach ', which is used in India 
.as a substitute for sumach, contains much 
more tanning acids still. 

Professor Burton went on to demonstrate 
how results obtained by his method can 
point the way to organic chemical research. 
While the excellent work of Professor 
Schmidt and his colleagues in Germany has 
characterized structurally a considerable 
proportion of the tanning acids and salts 
present in myrobalans, much scope remains 

in the case of valonia and algarobilla. Using 
the method, Mr. J. B. Rao confirmed the 
presence of a carboxyl group in the tannin 
of chestnut and Mr. D. K. Ghosh found 
a carboxyl group in the tannin of tara, indi- 
cating that it is an ellagitannin and much 
more astringent than Sicilian sumach or 
dhawa. The data obtained was used to 
calculate average equivalent weights of 
tannins and these are of a similar order uf 
magnitude as the molecular weights recorded 
in the literature. 

Ghosh's attempts to separate physically 
the tanning acids from their salts by two 
methods were described, each being success- 
ful in some measure. 

Finally, Professor Burton discussed the 
physiological origin of the hydrolysable 
tannins and focused attention onto the work 
of Dr. B. D. Davis and his associates on 
bacteria, which had demonstrated that the 
aromatic ring is synthesised by them from 
glucose via 5-dehydroquinic, 5-dehydroshiki- 
mic, and shikimic acids, and other com- 
pounds. The same pathway is most probably 
also used by plants, in which case the tannins 
must be derived from it. This is made very 
likely by the isolation of shikimic acid (IV) 
from sumach by Dr. G. N. Catravas in 

(iv) Shikimic Acid 

HOC CH 

Gallic Acid 

Leeds in 1947. The occurrence in other 
tanning materials of shikimic acid either in 
the free state or combined was forecast and 
this prediction was fulfilled by the quite 
independent work by Dr. Hathway reported 
later in the Symposium. 

In the discussion, Mr. King stated that 
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tara and Chinese gallotannin gave very 
similar chromatograms and Dr. White also 
was critical of classifying tara as an ellagi- 
tannin merely because of its carboxyl group. 
However, tara and gallotannin differ in 
optical rotary power and further work is 
called for. 

The final paper of the morning was 
another fascinating instalment 'On the Con- 
btitution of Chebulinic Acid' by Professor 
0. T. Schmidt (Heidelberg University). On 
hydrolysis with water at 60°C, the bond (a) 
of this myrobalanitannin (V) is opened and 
a dibasic acid. designated neochebulinic acid, 

noon session, one on 'The Polyphenols and 
Polyphenolase of Tobacco', was read by D r  
W. W. Reid (Carreras Ltd.). He described 
how he had fractionated extracts from 
tobacco leaves. and the complicated ,two- 
dimensional paper chromatograms they 
yield. Tobacco when flue cured is a golden 
colour, whereas when air cured it is dark 
brown. An enzyme, polyphenolase, brings 
about the oxidative changeand this enzyme is 
inactivated by the heat of flue curing. Undgr 
the action of the enzyme, chlorogenic and 
caffeic acids are oxidized and the ~eaction 
can involve other substances present. As it 
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(V) Chebulinic Acid 

is formed. It can be obtained crystalline and 
its production is one possible explanation f 
increased acidity produced on keeping 
myrobalans liquors. The next reaction in 
water at 60°C is the complete splitting off .of 
chebulic acid (A in formula V) by rupture 
of bond (b), a further increase in acidity 
being obtained. The residual 1 : 3 : 6-trigal- 
loylglucose, prepared also synthetically, is 
amorphous, and it was proved that the 
I-galloyl group (B in formula V) is 'in the 
P-configuration as shown. 

Chebulic acid contains three asymmetric 
carbon atoms (starred in V) and Professor 
Schmidt presented evidence, the result of 
much work, that the benzene ring is trans 
on the one side to the cyclic oxygen atom, 
on the other to the carbonyl group. 

The first of the three papers of the after- 

has been suggested that the content of 
chlorogenic acid is directly related to smo- 
king quality, it is important that only traces 
have been found in air cured tobacco. 

Dr. Roberts, whose paper was on 'Paper 
Chromatography as an aid to the Elucidation 
of the Structure of Polyphenols occurring in 
Tea', demonstrated that, when using two 
per cent acetic acid as the solvent, the intro- 
duction of an extra phenolic group into a 
molecule decreases its R p  value, that is, the 
substance moves more slowly on the chro- 
matogram. A similar effect is brought about 
by increasing the planarity of a molecule. By 
means of examples, it was shown how these 
principles can be used to obtain valuable 
ideas about the structure of unknown com- 
ponents of extracts. 

'Some Approaches to Aromatic Bio- 
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synthesis leading to Polyphenols and 
Tannins' by Dr. D. E. Hathway (BLMRA! 
was the last paper of the day. He described 
modern methods developed for the reliable 
identification of ellagic acid. They involvc 
the preparation of the tetra(methoxycar- 
bonyl) derivative and paper chromatography 
and by their use the presence of this acid in 
several dicotyledonous plants has been con- 
firmed. Like Burton and Nursten, Dr. 
Hathway was interested in the non-aromatic 
precursors of the tannins and he therefore 
undelltook an extensive and laborious 
examination of various myrobalans. 

Among polyphenols he found chebulinic 
(V), chebulagic, chebulic, ellagic, and gallic 
acids, also corilagin, 3 : 6-digaIloylglucose, 
and 8-D-glucogallin, and a small amount of 
protecatechuic acid. In the amino-acid frac- 
tion, tyrosine, phenylalanine, and tryptophan 
were identified and another fraction yielded 
shikimic (IV) and quinic acids, together with 
smaller quantities of phosphoric, dihydro- 
shikimic, and succinic acids, and possibly 
5-dehydroshikimic acid. Dr. Hathwajr 
suggested that shikimic acid and related 
cycloaliphatic acids are precursors of the 
tannins and other aromatic compounds of 
plants. 

Discussion 
In the ensuing discussion, it was stated 

that, whereas only quinic acid can be isolated 
from young apples, shikimic acid can be 
obtained from old ones. This does fit in 
with the suggestion that shikimic acid is an 
intermediate readily metabolized and so 
evident only when the metabolic processes 
have slowed up. 

The second day of the Symposium was 
devoted to five papers on catechins, 
leucoanthocyanins and related flavan 
derivatives. The chairman for the session 
was Dr. F. E. King, F.R.S. (British Celanesr 
Ltd. lately of Nottingham University). 

The opening paper by Drs. T. Swain and 
E. C. Bate-Smith (Low Temperature 
Research Station, Cambridge), entitled 
'Leucoanthocyanins', was delivered by the 
former and consisted of a comprehensive 
review of their chemistry. Leucoantho- 
cyanins are colourless or nearly colourless 
phenolic substanCes which yield anthocyani- 
dins (e.g. 111) on treatment with hot or con- 
centrated acids. Some of them at least are 
flavany3 :4-diols (e.g. 11) and thus have 
a lower state of oxidation than the antho- 
cyanidins, namely that of dihydroanthocyani- 

dins. A survey of 792 species of pIants 
showed that leucoanthocyanins occur in 
38 per cent of them, though woody families 
contained them more frequently (61 per 
cent) than herbaceous (15 per cent). The 
leucoanthocyanins give all the reactions of 
tannins and because of their widespread 
occurrence, particularly in woody plants, are 
of obvious importance to those interested 
in tanning. Dr. Swain pointed out that rhe 
main tannin reserves in the world are locked 
up in plants, such as the mangroves and 
Pinus radiata, mainly in the form of 
leucoanthocyanins. 

In the discussion which arose, Dr. White 
stressed the fact that tanning materials based 
on leucoanthocyanins produce very poor 
leather and mentioned that there is not much 
fear of the immediate exhaustion of present- 
day tanning materials as, for example, the 
reserves of quebracho are estimated to be 
sufficient for another 400 years. Mr. A. H. 
Williams (Agricultural Research Council 
Unit of Plant Nutrition, Long Ashton. 
Bristol) stated that of the four leucoantho- 
cyanins in cider apples three were mobile 
on chromatography and only one, on treat- 
ment with acid, gave a product containing 
catechin (I). 

Dr. W. E. Hillis (CSIRO, Australia) then 
read a paper on 'Leucoanthocyanins as the 
Possible Precursors of Tannins'. By means 
of isopropanolic hydrochloric acid in sealed 
tubes, leucoanthocyanins were converted into 
anthocyanidins, the concentration of which 
was determined spectrophotometrically. In 
this way the following amounts of leucoan- 
thocyanins were found in the soluble solids 
of tanning materials : 

Per Cent 
Mangrove, Rhizophora mucronata, bark . . 45.0 
Pinus radiata, bark . . . . . . . . 40.0 
Eucalyptus sideroxylon, bark . . . . . . 28.0 
Mallet bark . . . . . . . . . . 19.0 
Myrtan bark . . . . . . . . . . 6.5 
Wattle extract .. . .  .. .. 5.5 
Myrobalans extract . . . . . . . . 0.0 

The wood of P. radiata is the basis of s 
large and growing pulp industry in Australia 
and New Zealand and the utilization of the 
bark, which contains 15-20 per cent tan, is 
an attractive proposition. Unfortunately the 
quality of the tannins is poor. 

From an examination of E. marginata 
(jarrah), Dr. Hillis concluded that the 
leucoanthocyanins are formed in the leaves 
and move with the carbohydrates and other 
materials down the phloem, across the 
cambium, into the sapwood and heartwood. 
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During the later stages the 'leucoanthocya- 
nins become transformed into 'tannins'. 

The contribution by Dr. W. Mayer 
(Heidelberg University) was entitled 'Cate- 
chins from the Bark of Oak and Sweet 
Cheshunt'. ( + )Catechin and ( + )gallocate- 
chin, which contains an extra hydroxyl 

. group, were isolated in the crystalline state 
from both sources. The former was identi- 
fied readily with an authentic sample from 
gambier, but the latter proved less straight 
forward. Oshima had isolated it from the 
Australian pine, Caslrarina equisitifolia, in 
1939 and designated it casuarin, but Mayer's 
compound differed from it in some respects. 
Dr. Mayer therefore confirmed its structure 
thoroughly by chemical means. Apart from 
catechins the barks contain hydrolysable 
tannins, which exhibit the reaction for com- 
bined ellagic acid and yield on hydrolysis 

(VI) EZZagic Acid 

COOH COOH 

(VZZ) Dehydrodigallic Acid 

glucose, gallic, ellagic (VI), and dehydrodi- 
gallic (VII) acids, together with other poly- 
phenols. The amounts of (+)catechin and 
dehydrodigallic acid isolated were about 
one and 10 per cent of the total amount of 
tannin present, respectively. 

During the discussion, Dr. Hathway stated 
that he had been unable to find any catechins 
in the wood of chestnut and Dr. Mayer said 
his results were the same. 

A paper, 'Dihydroflavonols (4-Oxycate- 
chins); Their Occurrence and Properties' by 
Dr. J. E. Gowan, Mrs. E. M. Philbin, and 
Professor T. S. Wheeler (University College, 
Dublin) was read by the last. It was the first 

Hoal:p-(-JoH cHoH 

HO I I 

summary of the natural sources, the synthe- 
ses, and the reactions of these compounds 
(e.g. VIII). They are closely related to  thc 
substances discusscd so far and are particu- 
larly remarkable for the changes they under- 
go when exposed to alkali. 

During the discussion which followed, the 
occurrence of dihydroflavonols in several 
further species was mentioned; in particular. 
Dr. White stated that he had found three in 
quebracho. 

The final paper of the Symposium, one on 
'The Stereochemistry of the Chromans and 
Related Compounds', was delivered by Dr. 
W. B. Whalley (Liverpool University), who 
discussed the spatial relationships between 
the atoms in compounds such as the cate- 
chins and the leucoanthocyanins. 

In retrospect, tribute mhst first of all be 
paid to the Society of Leather Trades' 
Chemists, and in particular to the officers 
responsible, for the excellent organization 
of the Symposium. Momentum was never 
lost, and, though the pace was gruelling, the 
result was inspiring and surprisingly enjoy- 
able. Scientifically, the high standard 
achieved is especially noteworthy, as is the 
interest aroused in workers in the most 
diverse fields-leather chemists, academic 
organic chemists, and biochemists in all 
guises, whether concerned with plants or 
animals, with forest products, fruits, bevera- 
ges or  tobacco. The stimulating contacts thus 
created are invaluable to all and essential 
for the progress of this branch of chemistry 
as a whole. 

Agency for Sweden Sought 
A Swedish company, Bachner Oil Pro- 

ducts AB, is anxious to obtain an agency 
for British heavy chemicals such as oils, 
fats. waxes, solvents etc. The company is 
prepared to buy on its own account and the 
managing director of the company is pre- 
pared to make a personal call on any 
British company interested. The address of 
the company will be supplied on request. 
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Board of Trade Order 
Changes in Export Licensing Control 

C HANGES in export licensing control 
are made by a Board of Trade Order 

which came into force on 4 May 1956. The 
principal changes are as follows : - 
licences will not be required (except for 
exports to China, Macao, Tibet, and North 
Viet Nam) for the export of chloropicrin; 
and for the export to the British Common- 
wealth,,the Irish Republic and the US of 
ferro-molybdenum, ferro-phosphorus. 
molybdenum metal, alloys and compoundc 
and certain bismuth. niobium and zirconium 
alloys. 

Licences will be required for the export 
to destinations other than the British 
Commonwealth, the Irish Republic and the 
US of specified crystals and lithium com- 
pounds; and for the export to all destina- 
tions of lithium metal ores, and devices 
for the detection of noxious gases. 

In the main the Order gives effect to 
changes of detail in the lists of goods con- 
trolled for strategic reasons agreed in con- 
sultation with other countries who operate 
similar controls. Similar changes are made 
in the Transhipment Open General Licence 
of 8 January 1955, and in the Strategic 
Goods (Control) Order, 1954 for merchant- 
ing transactions. 

The changes are made by The Export of 
Goods (Control) (Amendment No. 4) Order, 
1956 (S.I. 1956 No. 576 price 3d by post 4td); 
Transhipment Open General Licence 
Amendment dated April 18. 1956 (price 4J 
by post 5-I.d); and The Strategic Goods 
(Control) (Amendment No. 2) Order, 1956 
6.1. 1956 No. 577 price 3d by post 44d). 
Copies of the amendments are obtainable 
from HMSO. Kingsway, London WC2 and 
branches. 

British Standard 
THE British Standards Institution announces 
the publication of 'British Standard for 
Iodine Flasks' (BS2735 : 1956). 

Iodine flasks are widely used in analytical 
laboratories and a standard flask (in two 
sizes) should be a great help to Poth manu- 
facturers and users. For flasks used in the 
determination of iodine values important 
points are the capacity of the cup top and 
the design of the long-handled stopper. 

The cup top specified in this standard is 

wider than those generally used in the past. 
The advantages of this are that: (a) It is 
easier to pour from a bottle into the cup, 
with the stopper in position; (b) it is easier 
to clean the top of a burette or the vapour 
tube of a Soxhlet-extractor; and (c) the 
possibility of damaging the rim of the cup 
when withdrawing the stopper is greatly 
reduced. 

This British Standard may be obtained 
from the Sales Branch of the British Stan- 
dards Institution, 2 Park Street, London 
W l .  price 2s 6d. 

New Atomic Site 
THE UK Atomic Energy Authority is con- 
sidering the use of a site a t  Winfrith. 
Dorset, for an extension of the type of 
research activity carried on at Harwell. 

If the Authority decides to pursue the' 
possibility of obtaining this site, a series 
of approvals will be necessary. It will need 
planning permission from the Local Plan- 
ning Authority, an Industrial Development 
Certificate from the Board of Trade, and a 
licence for the disposal of waste products 
from the appropriate authorities, according 
to the method of disposal. 

The Authority states that any reports on 
the use to which the site would be put, if it 
were decided to use it, are purely specula- 
tive. Various possibilities are under discus- 
sion within the Authority and no final con- 
clusions have been reached. 

Rising Nickel Production 
SINCE the war Canadian nickel producers 
have increased their annual production by 
about 95,000,000 Ib. Of this, The Inter- 
national Nickel Co. of Canada accounted 
for 55,000,000 Ib. This was - stated 
in Toronto recently by Dr. John Thompson. 
the chairman of The International Nickel 
Co. of Canada. when announcing a record 
trading year for the company in 1955. 

The year was also a record year for all 
Canadian nickel producers whose combined 
output totalled 445,000,000 Ib. Of 
this total, The Canadian Nickel Co. of 
Canada delivered 290,000,000, or 65 per cent 
of the western world's supply. Dr. Thomp- 
son said that in the last 10 years The Inter- 
national Nickel Co. had spent $31,000,000 
on exploration. 







THE CHEMICAL AGE S May 1956 

T HE National Industrial Safety Confer- 
ence and Trade Exhibition of industrial 

safety appliances, organized annually by the 
Royal Society for the Prevention of Acci- 
dents, will be held at Scarborough, from 11 
to 13 May, under the chairmanship of Mr. 
R. E. Tugman, division safety officer. Alkali 
Division, ICI Ltd. Nearly 600 delegates 
from all branches of industry are expected 
to attend, and about 50 manufacturers and 
organizations will be represented in the 
trade exhibition. 

The presidential address will be given by 
Sir Howard Roberts, C.B.E., D.L., J.P., and 
the opening address to the conference will 
be given by the Rt. Hon. Iain Macleod, 
M.P., Minister of Labour and National Ser- 
vice. The following papers will be deliv- 
ered: 'Safety Precautions in the Use of 
Radioisotopes' by R. J. Sherwood, B.Sc. 
(Eng.), A.C.G.I., S.M., health physics divi- 
sion, AERE, Harwell; ' Education and 
Training of Entrants to Industry ' by R. G. 
Bellamy, O.B.E., T.D., M.Eng., M.I.Mech.E., 
education and training officer, Central Elec- 
tricity Authority; ' Dust Suppression in 
Industry' by W. B. Lawrie, M.B.E., M.Sc., 
F.R.M.S., A.I.M., engineering and chemi- 
cal branch, Factory Department, Ministry 
of Labour and National Service; 'Skin 
Irritants' by C. N. D. Cruickshank, Unit for 
Research on the Experimental Pathology of 
the Skin, Birmingham University; 'The Use 
of Electronics for Safety Devices' by B. G. 
Higgins, British Thomson-Houston Co. Ltd. 

* * * 
THE Sir George Earle trophy for industrial 
safety, which was presented to the Royal 
Society for the Prevention of Accidents 
earlier this year by Sir George Earle, chair- 
man of Associated Portland Cement Manu- 
facturers Ltd., for annual award for an out- 
standing achievement in the cause of indus- 
trial accident prevention by any organization 
or body, has been awarded to HM Inspectors 
of Factories. According to the citation, the 
award was made to the inspectors ' in recog- 
nition of their many years of outstanding 
contribution to the prevention of accidents 
in industry, by their own individual endeav- 
ours, their valuable support of the voluntary 

accident prevention movement in the UK, 
and their example, which has been followed 
by many countries throughout the world.' 

The presentation will be made at the 
society's National Industrial Safety Confer- 
ence at  Scarborough in May. Sir- George 
Barnett, HM Chief Inspector of Factories, 
will receive it on behalf of his staff. 

* * * 
A LIGHTWEIGHT, Neoprene sprayed on 
nylon base boiler suit, giving complete pro- 
tection for the body, has been developed by 
Timeg Ltd. This garment, known as the 
Fury, was exclusively designed and proofed 
to give protection against every form of 
acid, oils, chemical fumes, gasoline, kero- 
sene and radioactive dusts. It is claimed 
that oil does not afect the Neoprene sur- 
face. The suit is sewn throughout with 
Terylene thread and all seams are electronic- 
ally welded. It has double front fastening 
(an inside full length zip and an outside 
stud fastener) and double arm and leg cover- 
ing to fit over gloves and boots, ensuring no 
leakages. Ventilated at  the back, the suit 
allows complete freedom of movement. 
Perspex helmets are supplied in matching 
materials. * * *  
TWO new types of safety goggles are being 
incorporated in the range of safety equip- 
ment manufactured by Panorama Equipment 
Ltd. The first is a chemical goggle, with in- 
direct ventilation, which has an injection 
moulded pvc frame fitted with a shatterproof 
acetate window. It will fit all size faces, 
can be worn for many hours at a stretch, 
and will go over all types of spectacles. The 
second new goggle conforms to the British 
Standard Specification for gas welding. 

* * *  
THE accident frequency rate of ICI's Nobel 
Division in February was 0.401, only slightlv 
higher than 0.375, the best ever figure re- 
turned in January. The best division figure 
previously was 0.433 for August 1955. For 
the six months July 1955, until the end of 
February 1956, the frequency rate was 0.854, 
an improvement of 27 pcr cent of the divi- 
sion's previous best six months' figure of 
1.170. 
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THE ~ H E M I C A L  CONSTITUTION OF N,~TURAL have been described in the literature, and a 
FATS. By T. P. Hilditch. 3rd edition. number of natural unsaturated members 
Chapman & Hall Ltd., London. 1956. have now been prepared synthetically by 
Pv. 664. 95s. alrternative methods. In view of these 

The original edition of this important 
volume on the chemistry of natural fats 
first appeared in 1940, and was subsequently 
revised in 1947. Since then additions to 
our knowledge of the natural fats and their 
components havc made it possible to make 
the presentation of the subject even more 
complete. A t  the same time the author has 
endeavoured to maintain the comprehensive 
character of the work and to leave the 
general plan unaltered. 

One of the most marked developments in 
recent years has been the increase in our 
knowledge of the component glycerides pre- 
sent in a large number of natural fats. The 
study of the glycerides present in liquid fats 
has also received particular attention since 
1940. and it i s  therefore now possible to 
provide a reasonably complete account of 
glyceride structure covering the whole 
range of natural fats. Accordingly. Chap- 
ters V (The Component Glycerides of 
Natural Fats: General Survey), V I  (The 
Component Glycerides of Individual Vege- 
table Fats) and VII (The Component 
Glycerides of Individual Animal Fats) have 
therefore been entirely rewritten. Chapter 
VIIJ (Some Aspects of the Biosynthesis of 
Fats), which formerly surveyed some aspects 
of the general biochemistry of fats, has now 
been restricted to a consideration of the 
possible means by which fats may be syn- 
thesized in living tissues, and when dealing 
with animals, how they may be derived 
from fat already present in the diet. 

In rece,nt years our knowledge of the con- 
stitution of individual natural fatty acids has 
been very considerably advanced. Many 
general methods for the formal synthesis of 
long-chain saturated and unsaturated acids 

developments. Chapter IX (Constitution of 
Individual Natural Fatty Acids) has been 
largely rewritten, the individual unsaturated 
acids being grouped largely according to 
their structual resemblances to one another. 

Chapter XI (Notes on Experimental Tech- 
nique Employed in the Quantitative Inves- 
tigation of Fats) has also been altered so 
as to emphasize the most recently developed 
nrocedures, such as the use of crystallization 
from solvents at low temperatures, and the 
spectrophotometric determination of certain 
unsaturated acids, e.g., linoleic, linolenic and 
claeostearic. 

Prof. Hilditch's manual has for some time 
been a standard work on the chemistry of 
natural fats, and the new revised and en- 
larged edition fully maintains the standard 
set in the original volume.-G.S.E. 

PHYSICAL CHEMISTRY. By W. J. Moore. 
2nd edition. Longmans, Green & Co. 
Ltd., London. 1956. Pp. xii + 663. 
30s. 

There are a t  least two methods of 
approach to  the writing of a text book on 
physical chemistry. The author may begin 
with the atom and radioactivity and pro- 
ceed by way of the electronic theory to  
molecules, states . of matter and more 
specialized topics, introducing thermodyna- 
mics a t  some point in the text and using it 
in later discussion. Alternatively, thermo- 
dynamics may be discussed a t  the outset 
and its methods used throughout. The 
second method, which has much to com- 
mend it, is used by the author of this book 
which is of advanced character, requiring 
a prior knowledge of simpler calculus. 
physics and chemistry. 
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The first four chapters provide an ade- 
quate basis of classical thermodynamics and 
are followed by a concise account of changes 
of state.. A chapter on solutions and phase 
equilibria seems rather sketchy. Treatments 
of fractional distillation, colligative proper- 
ties and three-component svstems are brief 
and it is surely timk that mention should be 
made of osmotic methods used in the deter- 
mination of molecular weights of macro- 
molecules, in addition to those of historical 
interest. 

Three chapters are concerned with atomic 
structure, nuclear chemistry and physics and 
with particles and waves. The development 
of the nuclear theory, radioactivity, the 
nature, detection and separation of isotopes 
are considered and methods of artificial dis- 
integration, elementary particles, the nucleus 
and nuclear reactions discussed. The chap- 
ter on particles and waves indicates the dual 
character of light and gives an account of 
the Bohr atom and of atomic and X-Ray 
spectra, leading to a very clear exposition 
of wave mechanical principles which in- 
cludes derivation and solution of the 
Schrodinger equation and consideration of 
its implications. 

A chapter on molecular structure in- 
cludes the development of valency theory. 
the molecular orbital and valence bond 
methods, resonance, dipole moments, mag- 
netism in relation to molecular structure, 
molecular, Raman and microwave spectra 
and bond energies. Another gives a very 
clear and readable account of chemical 
statistics in which statistical methods are 
considered, the Boltzman distribution 
derived and partition functions explained. 
The relationships between statistical and 
thermodynamic quantities. are clearly shown 
and quantum statistics are discussed. Two 
further chapters deal with crystals and 
liquids. The former includes brief accounts 
of the band model, semi-conductors, 
Brillouin zones and alloy compounds and 
the latter theories of liquid structure, inter- 
molecular forces and viscosity. 

The remainder of the book is concerned 
with more specialized topics. The treat- 
ment of electrochemistry is rather brief, but 
concise, in parts although the Debye-Huckel 
theory is considered in detail and its limiting 
law derived. Amphoteric electrolytes and 
the role of the solvent in determining the 
strength of acids and bases are not con- 
sidered. A chapter on surface chemistry, 

in contrast to othe,rs, seems very sketchy. 
Perhaps, as the author says, a fairly com- 
prehensive account of colloidal systems 
would require a book at  least as large as 
that under review but it seems a pity that 
emulsions, gels and foams are only men- 
tioned and that lyophiiic sols and colloidal 
electrolytes are not considered. Multimole- 
cular adsorption is only briefly considered 
but the Langmuir theory is discussed in some 
detail. On the other hand, the chapters on 
chemical kinetics and on photochemistry and 
radiation chemistry provide fairly detailed 
and up-to-date accounts. 

The text is lucid and precise, important . - 
relationships are generall; derived without 
ambiguity from fundamental principles and 
diagrams are clear. Each chapter is followed 
by problems which Rave been carefully 
chosen to aid understanding and brief con- 
sideration or omigsion of certain topics is 
mitigated by lists of suggested additional 
reading. As is stated on the dust cover, the 
book is well suited to the physical chemistry 
syllabus of a B.Sc. Honours Degree in 
chemistry. The statement that students 
buying it should not need to purchase any 
other book of theoretical physical chemistry 
is probably true providing that it is supple- 
mented by reading and lectures on certain 
topics. It provides a good account of much 
modern physical chemistry, not only for 
students of pure chemistry but also for those 
of chemical engineering and for industrial 
chemists generally. For  a book of this type 
the price is very reasonable.-W. R. MOORE. 

Fixed Assets Increased 
THE consolidated fixed assets of Brother- 
ton & Co. expanded from £1,398,754 to 
£2,522,554 in 1955. Old plant has been re- 
placed and manufacturing capacity extended. 
The extension to the central research 
laboratories has been doubled. 

Work in progress on buildings and com- 
mitments for capital expenditure in the hold- 
ing company amounted to £549,000. a large 
part being for a new office block. 

lnvcstments are being realized to pay for 
these capital developments. The group's 
holdings have been reduced from £1,557,167 
to £582.799. The chairman Mr. B. L. Rat- 
cliffe, pointed out that investment revenue 
would be reduced but its place would be 
taken by increased revenue from trading. 
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HOME 
Refined Esparto Wax 

Chas. H. Windschuegl Ltd. announces that 
it is now marketing super retined esparto 
wax, produced from the esparto wax manu- 
factured by Tullis Russell & Co. Ltd. 

Glasgow Welding Exhibition 
. An exhibition of welding equipment, 
organiked by Quasi-Arc Ltd., will be held 
at the Scottish Electricity Board, Hawick 
Street. Yoker, Glasgow, from 24 May to 
1 June. The Sigma spot welder for making 
\ ~ o t  welds in mild steel from one side onlv 
w i l l  be demonstrated for the first time. 

. 

du Pont Agents 
Brown & Forth Ltd. of Euston Roatl, 

London NWl,  who are sole distributors in 
the UK and Eire for the organic chemicals 
dcpartment and the textile fibres department 
of E.I. du Pont de Nernours & Co., have 
teen appointed distributors for the products 
manufactured by the elcctrochemicals de- 
partment, which include Darvyl L-lysine 
~nonohydrochloridc, polyvinyl alcohol, 
and vinyl polymer. 

Glossy US Textbooks Too Slick-ICI Chief 
Speaking at  the recent annual dinner of 

the Society of Dyers and Colourists in Man- 
chester, Mr. Clifford Paine, M.Sc., A.M.C.T. 
the development director of ICI Ltd., said: 
' I'm a little dismayed to find the growing 
number of glossy American textbooks ap- 
pearing on the shelves of science libraries ill 
London and the provinces. They are too 
slick, and lack that feeling for science and 
technology which the best British textbooks 
in the past have been able to produce.' 

ICI Chid Conference Chairman 
Mr. R. E. Tugman, division safety officer 

of the Alkali Division of ICI Ltd., will be 
chairman of the National Safety Conference 
& Trade Exhibition organized by the Royal 
Society for the Prevention of Accidents to 
t e  held at  Scarborough, Yorkshire, from I I 
to 13 May. On the second day Mr. W. B. 
Lawrie. M.B.E., M.Sc., F.R.M.S., A.I.M., of 
the engineering and chemical branch of the 
Ministry of Labour, will present a paper, 
' Dust Suppression in Industry '. Dr. C. N. D. 
Cruickshank, of Birmingham University, will 
follow with a paper entitled, 'Skin 
Irritants '. 

Change of Address 
The Minerva Detector Co. Ltd. has moved 

to Lower Mortlake Road, Richmond, Sur- 
rey (telephone : Richmond 643 1). 

Exhibition Postponed 
The British Colour Council announces 

that its exhibition marking 25 years of 
colour service, ' A Story in Colour ', which 
was due to open on 8 May, is postponed to 
the week of 24 September, when a confer- 
ence on colour will also take .place. 

Trade Name For Polyvinyl Acetate 
British Oxygen Chemicals Ltd. announce 

that their polyvinyl acetate (pva). will in future 
be known as Vandike. The different British 
Oxyzen pva emulsions will be labelled Van- 
dike 500, Vandike 1,100 etc., indicating the 
specification to which the emulsion has bcci~ 
prepared. 

Annual Meeting & Dinner 
The 37th annual general meeting and din- 

ner of the chemical engineering group of the 
Society of Chemical Industry will be held at  
the Cafk Royal, Regent Street, London, on 
30 May. Applications for tickets (price 
27d 6d each) s h o ~ ~ l d  be made to Mr. R. C.  
Odams. the honorary secretary, at 56 Vic- 
toria Street. London SWI. 

Gift to Technical College 
A gift of £5,000 to endow a scholarship 

in chemistry or  chemical engineering at  
Bradford Technical College has been made 
by Mr. Fred Ellison, of Yorkshire Tar Dis- 
tillers Ltd. Mr. Ellison said he made the 
gift because he was conscious of the need 
for technologists and wished to pay a 
tribute to the college where he was trained 
in chemistry. 

Jdnt Meeting 
The 54th ordinary meeting of the Physi- 

cal Methods Group of the Society for 
Analytical Chemistry will be held jointly 
with the Photoelectric Spectrometry Group 
on 25 May at 2.30 p.m. in the Physical 
Chemistry Laboratory, South Parks Road, 
Oxford. The subject will be 'Nuclear and 
Para Magnetic Resonance' and the pro-. 
gramme will include a laboratory visit and 
the presentation of three papers. 
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OVERSEAS 
Orlon Output Suspended Imperial Oil Expansion 

Du Pont have suspended the production Imperial 011, an afiliatc of the Standard 
of Orlon filament yarn at thc Camden. Oil CO. of  New Jersey, is to spend £714,000 
South Carolina plant as the volume of bwi- on a programme of improvement at its 
ncss so far this year has been insufficient Montreal East refinery. 
operate the plant. Jordan Potash 

Egypt T o  Step-Up Fertilizer Production 
The ierfilizer factory at Suez, StC. Egyp- 

tienne d'Engrais et d'lndustries Chimiqucs 
SAE, is to increase its capacity to produce 
an additional. 100,000 tons of sulphate of 
ammonia annually. 

US Arsenic Output 
US domestic production of white arsenic 

in 1955, was 10,800 short tons, comprising 
10,000 tons of crude and 800 tons of refined 
arsenic. Output decreased 18 per cent from 
the 13,200 tons in 1954, and 27 per cent from 
the 1946-50 average (14,700 tons). Arsenic 
metal was not produced in 1955. 

Storage Silo Completed 
A 25,000-ton cargo silo for ammoniuni 

sulphate has been completed by Fertilisers 
& Chemicals Co. near Haifa, Israel. It was 
built by Solel Boneh, the Histadrut con- 
struction corporation, with the co-operation 
of experts of the British Cementation Co., 
at a cost of 1£1,000,000. 

Lithium Carbonate Plant 
Montgary Explorations and the Kawecki 

Chemical Co. are to erect a plant in or near 
Winnipeg to treat the Montgary lithium 
ores. The plant will have a capacity of 
2,000,000 Ib. of lithium carbonate per year. 
The Kawecki Company has developed a new 
process for the production of lithium car- 
bonate. 

Nylon Trousers Test 
A 70 per cent increase in the wear life 

of denim trousers results from a warp con- 
struction containing 25 per cent nylon, 
according to tests recently completed by 
the du Pont Co. in the US. Conducted 
among 18 workmen over a period of two- 
and-a-half years, the test showed that the 
average wear life of the nylon-reinforced 
trousers was 228 days, compared with 124 
days for conventional work trousers of the 
same weight and construction. 

The Jordan Government is to execute the 
Jordan potash and Dead Sea minerals pro- 
ject solely as a domestic scheme and is to 
provide £450.000 in the annual budget for 
this purpose. This was decided after it had 
been revealed that other Arab governments 
would not participate in the project. 

Celanese Expansion 
Celanese Corporation of America an- 

nounces that construction is under way on 
a major expansion of its Bishop, Texas, 
chemical plant to increase by 25 per cent 
production of formaldehyde. methanol 
acetaldehyde and certain other organic 
chemicals. The new facilities are expected 
to come on stream earlv in 1957. 

Texas 'Science City ' 
A $50,000,000 ' science city ' is to be built 

on 3,000 acres on the outskirts of San 
Antonio, Texas. It will include research 
facilities, residential and recreational areas. 
Forty large plots have been set aside within 
the grounds of the science city for industrial 
research laboratories and high level. tech- 
nical manufacturing plants. Laboratories will 
be built to meet specific industrial needs and 
will be available on a long-term basis or 
companies may lease the land and build 
their own laboratories. 

Chemical Investment Plan 
Proposals for the investment of 

f 150,000.000 in the next five years in the 
development of the chemical industry have 
been put forward in Hungary, it is reported. 
The chemical industry must be developed 
' most rapidly ', the plan says. Its biggest 
feature is the completion of the fertilizer and 
plastics basic materials combine at Tiszapal- 
konya, which will process natural gas piped 
from Roumania. It is planned to multiply 
the 1955 output of nitrogenous fertilizer 
seven times by 1960 and to double phos- 
phorus fertilizer output. Plastics materials 
production per head of population is to  be 
raised to 24 Ib.. more than four times the 
1955 level. 
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PERSONAL 
MR. F. GORDON KAY. A.M.1.Mech.E.. with the Department of Economic Warfare 

sales manager of Acheson Colloids Ltd., of in. the Foreign Office. Mr. Fenton now lives 
London, has left for an extensive tour '  of with his wife and two daughters in Alpine. 
South America. He will visit Brazil. Uru- New Jersev. 
way,  Argentina, Paraguay, Chile, Peru, 
Colombia and Venezuela, and will cover 
.over 22,000 miles by air during a three 
months' tour. The object of Mr. Kay's visit 
is to establish sales organizations for 'dag' 
dispersions of colloidal graphite and molyb- 
denum disulphide in the principal industrial 
centres in the South American Continent. 

At the annual general meeting of the 
Society of Glass Technology at Sheffield on 
25 April, DR. J. H. PARTRIDGE, D.Sc., Ph.D., 
F.S.G.T., was elected president in succes- 
sion to SIR GRAHAM CUNNINGHAM. Prior to 
the election of the president, Sir Graham. 
DR. B. P. DUDDING, and MR. EDWARD 
MEIGH were elected honorary fellows and 
presented with illuminated letters. Follow- 
ing the meeting Dr. Partridge presented his 
Presidential Address on ' Research & Com- 
mon Sense in the Glass Industry '. Other 
papers presented were : ' Some Problems 
Relating to the Constitution of Liquid 
Slags' by PROFESSOR R. HAY (prepared 
iointlv with DR. P. T. CARTER). and 'High 
Temperature Glass Fibres ' by DR. ALEX&- 
DER SILVERMAN, Emeritus-Professor of 
Chemistry at the University of Pittsburgh. 
Dr. Partridge, the new president, has been 
a member of the Council of the Society of 
Glass Technology, a vice-president, and for 
several years has served on the Society's 
committees. 

MR. RICHARD FENTON, vice-president of 
Pfizer International Subsidiaries, has been 
elected to the board of directors of Pfizer 
International, it is announced from New 
York by JOHN J. POWERS. JR., president and 
chairman of the board. Mr. Fenton, whose 
headquarters are in New York City, super- 
vises Pfizer operations in Europe, Africa, 
and the Middle East. He first joined Pfizer, 
the international pharmaceutical organiza- 
tion, as British branch manager in Septem- 
ber, 1951. to help start operations in Great 
Britain. Born in London, he received an 
M.A. degree from Cambridge. Before his 
association with Pfizer he was assistant to 
the managing director of British Schering 
Ltd. and during World War 11, he served 

MR. D. R. MACKIE has been appointed 
managing director of Monsanto Chemicals 
Ltd. Mr. Mackie, who has been acting 
managing director since November 1955, was 
appointed a director of the company in 1952 
and commercial director in 1953. In May of 
this year he will have completed 32 years' 
service with the company. 

At a recent meeting of the Royal Society 
the following were elected Foreign Mem- 
bers of the Society :-KAI ULRIK LINDER- 
STOM-LANG (Copenhagen), who is best 
known for his contribution to protein chem- 
istry and for his pioneer development of 
ultra micro-techniques for the biochemical 
study of the localization of enzymes in tissue 
cells; ROBERT BURNS WOODWARD (Cam- 
bridge, US), distinguished for his investiga- 
tions in organic chemistry especially on the 
synthesis of important natural products such 
as quinine, cortisone and antibiotics; and 
FRITZ ZERNIKE (Groningen), known for his 
researches in phase-contrast microscopy. 

MR. CLAUD B. BARRETT has been, ap- 
pointed a director of The Texas Company. 
Mr. Barrett joined the company as a sales- 
man in Atlanta in 1927. In August 1938 
he was made manager of the southern terri- 
tory at Houston, Texas. 

MR. E. WOOLDRIDGE, chief accountant 
of the Greengate & Irwell Rubber Co., has 
been appointed to the board. He succeeds 
MR. DENNIS FRANKENBURG who has resigned, 

Will 
MR. GEOFFREY ELIOT HOWARD, of 43 

Egerton Crescent, London SW3, formerly 
of Ashmore near Salisbury, Wiltshire, and 
Ilford, Essex. chairman of Howards of 
Ilford Ltd., a member of the council of the 
Association of British Chemical Manufac- 
turers, a director of Baird & Tatlock (Lon- 
don) Ltd., Hopkin & Williams Ltd., and 
other companies, who died on 16 January, 
aged 78 years, left £52,483 15s 7d gross, 
£48,470 3s 8d. net value. (Duty paid 
f 17,031). 
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Mobile Elevator 
Rates of up to 44 tons per hour claimed 

A N elevator that can lift powdered or 
granulated material to a height of five 

feet or  so in quantities up to 49 tons per 
hour has been designed by Westhurst Ltd., 
an  associate of Russell Constructions Ltd. 

The elevating elements consist of a 'V' 
rope type rubber-canvas endless belt into 
which stainless steel spindles are fitted. 
These spindles carry the 'flights' which can 
be supplied in either polythene or rubber. 
Using these flights the elevator works on the 
mass flow principle. In cases where the 
mass flow principle cannot be applied, a 
bucket attachment can be fitted. I t  is 
claimed that an accurate rate of flow can be 
obtained by this method. 

The cross section of the elevator tunnel 
is 49 by 44 inches and elevator speeds of 
five to 32 feet per minute are obtainable. 
Using the bucket gear accurately gauged 
flows up  to 10 cwts per hour can be obtained. 
while up to 49 tons per hour can be 
obtained with mass flow. 

Power is provided by a ) HP electric motor 
fitted with reversing gear. 

An important feature of the elevator belt 
is that it contains no cavities or articulated 
parts which could harbour dirt or  be con- 
taminated by attrition. 

The side panels of the chassis are fitted 
with quick release clips. When the unit 
requires cleaning these panels can be 
detached and the elevator belt and its pulleys 
removed in three or four minutes. This 
dismantling can be carried out without the 
use of tools, thus eliminating the necessity 
of calling upon factory maintenance staff. 

All rotating parts are mounted upon a 
special type ball race in which the possi- 
bility of contamination of the material be- 
ing carried is reduced to a minimum. 

The entire unit weighs only three cyvts and 
is mounted on wheels for easy manceuvra- 
bility. 

New Polythene Monofil 
A NEW type of polythene monofil fibre 
known as tourlene X3 has been developed 
by Courtaulds. This material differs from 
standard Courlene in its strength and 
abrasion resistance which are claimed to be 
comparable with those of polyamide fibres 
such as nylon. 

The softening point of the new material is 

about 120°C as against about 90°C for 
standard Courlene, and the melting point 
is 135°C. Fabrics made from it can there- 
fore be boiled without suffering any damage. 
The high chemical resistance of polythene 
makes this material very suitable for protec- 
tive clothing. Other possible uses include 
filter cloth and ropes for use in wet, cold or 
tropical conditions. 

Photo-degradation properties are believed 
to bc slightly inferior to standard Courlene 
but Courtaulds hope to overcome this 
difficulty very shortly. 

At present limited quantities of Courlene 
X3 are available in clear and white grades 
but coloured monofils. will be manufactured 
in the near future. 

ICI Ltd.'s Record Sales 
CONSOLIDATED sales of ICI Ltd., for 
1955 amounted to £41 1,000,000 to establish 
a record for the company. Group income. 
before taxation, totalled f53,579,085 after 
charging £20,379,824 for depreciation. The 
net income of the company for the year 1955 
is £23,977,163, and the total available for 
appropriation, including £4,475,733 brought 
forward from the previous year, is 
£28,452,896. The directors recommend a 
final dividend on the ordinary stock of six 
per cent, less tax at  the UK standard rate 
for 1956157, making with the interim of 
four per cent a total of 10 per cent for the 
year. 

M CY B Honour Agents 
EMBASSY and consular officials of Den- 
mark and Norway attended a celebration 
dinner given by May & Baker Ltd. a t  Cafe 
Royal, London, on 24 April. The dinner 
was to mark the 50th anniversary of the 
appointment of May & Baker's Danish and 
Norwegian agents, Firma Ringsted & Sem- 
ler of Copenhagen. and Firma G. 0. John- 
sen of Oslo. 

Mr. C. A. 0. Rideal, sales director of 
May & Baker presented the directors of the 
two agencies with silver cigarette boxes. The 
principal guests were, Mr. Frithjof Johnsen, 
of Firma G. 0. Johnsen, Mr. Aage S. Nils- 
son of Firrna Ringsted & Semler, Mr. Akscl 
Christiansen, consul general, Danish Em- 
bassy, Mr. H. Agerbak, counse1lor for press 
and cultural affairs, Danish Embassy, and 
Mr. T. L. Paus. economic counsellor, Royal 
Norwegian Embassy. 
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Law 8 Company News 
£49,500 in £1 shares beyond the registered Commercial Intelligence of i500. 

The following are taken from the printed reports. but 
we cannot be responsible for errors that may occur. 

Mortgages & Charges 
(Note.-The Companies Consolidation Act of 1908 

provldes that every Mortgage or Charge, as described 
herein. shall be registered within 21 days after its 
creation, otherwise it shall he void against the 
liquidator and any creditor. The Act also provides 

.that every company shall, in malung its Annual Sum- 
mary. sbccify the total amount of debt due from the 
company in respect of all Mortgages or Charges. c e  
following Mortgages or Charges have been so regls- 
tered. In each case the total debt. as specified in the 
last available Annual Summary, is also given-marked 
with an *-followed by the date of the Summary but 
such total may have been reduced.) 

CHINNOR CEMENT & LIME CO. LTD. 
London EC.-22 March, deed of modifica- 
tion and charge by way of collateral security 
for £100,000 debenture stock created by 
Chinnor Industries Ltd. and secured by a 
Trust Deed dated 30 October, 1936, and 
supplemental deed dated 9 May, 1950; 
charged on leasehold Highfields, 3 Wykeham 
Rise, Chinnor. *Nil. 15 December, 1955. 

ESPERANZA COPPER & SULPHUR CO. LTD. 
London EC.-23 March, £200,000 debenture 
stock secured by a Trust Deed dated 15 
March, 1956; charged on specified shares 
and a general charge. *Nil. 11 February, 
1955. 

HARTON DYEWORKS LTD. Newcastlc-on- 
Tyne.-28 March, f 1,700 mortgage, to South 
Shields Commercial Permanent Building 
Society; charged on 1561158 High Street, 
East Wallsend. *£14,319. 13 May, 1955. 

HICKS & WEATHERBURN LTD. Leeds. paint 
manufacturers.-27 March, £4,500 charge, 
to Mrs. H. E. Nelson, Leeds; charged on 
Lawnswood Memorial Works, Otley Road, 
Adel, Leeds. *Nil. 5 December, 1955. 

-Satisfaction 
KEMPSON & CO. LTD. Derby, chemical 

manufacturers etc.-Satisfaction 28 March, 
of amount outstanding 1 July, 1908, and of 
mortgages registered 14 January. 1915, and 
27 December, 1918 (two). 

Increases of Capital 
J. E. CLAPHAM (WATFORD) LTD., manu- 

facturers of printing inks etc., Station Estate, 
Balmoral Road, Watford, increased bv 

WOOD TREATMENT LTD., Dane Mills, 
Bosley, Macclesfield, increased by £50,000, 
in £ 1 'B' ordinary shares beyond the 
registered capital of £ 3 1,000. 

TRI CHEM LTD., manufacturers of inks etc.. 
Bilbao House, New Broad Street, London 
EC2, increased by £900 in £ 1 shares beyond 
the registered capital of £100. 

New Registrations 
Plant Medicinals Ltd. 

Private company. (564,522). Capital f 101) 
in £1 shares. To carry on the business af 
manufacturing and pharmaceutical chemists 
etc. Directors: W. C. B. Plant and Hilda 
G .  Godley. Registered office: 93 Walworth 
Road, London SE17. 

C. J. Schofield Ltd. 
Private company. (563,410). Capital f 100. 

T o  carry on the business of manufacturing 
chemists and drysalters etc. Directors: 
Josiah Sargent and Sydney M. Grimshaw. 
Registered office : Manox House, Miles 
Platting, Manchester. 

Kelennanic Engineering, Ltd. 
Private company. (564,573). Capital f 100 

in El shares. T o  carry on the business of 
chemical, electrical and mechanical engin- 
eers etc. Directors: Georges L. Tixerant, 
director of Elcot's Ltd., and John A. Steem- 
son, director of Abilly Ltd. Registered 
office: 37 King Street, London WC2. 

Bradford Chemical Co. Ltd. 
Private company (564,770). Registered 16 

April. Capital El00 in El shares. Objects: 
To carry on the business of manufacturers 
of and dealers in dyestuffs, chemicals, gases, 
drugs etc. Subscribers (each with one 
share): John K. Read, 31 Ivegate, Brad- 
ford, solicitor, Mrs. Irene Spencer, 52 St. 
Leonards Grove, Girlington, Bradford 8, 
Allied Colloids (Bradford) Ltd., Badische 
Anilin-Und Soda-Fabrick AG, each shall 
have the right to .appoint not more than 
two directors. (The first directors are not 
named). Solicitors : Cawthron Priddin RL 
Read, Bradford. Reg. office; Royal Ex- 
change Chambers, 61 North Parade, Brad- 
ford. 
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Preston Products Ltd. 
Private company (564,837). Registered 

17 April. Capital £400 in f l shares. T o  
carry on the business of manufacturers of 
and dealers in soaps, soap powders, bleach- 
ing powders, washing materials, detergents 
etc. Directors: Arthur V. Sharples and 
Dorothy Sharples, of Parkside, Garstang 
Road, Preston; W. D. Margerison, 88 Higher 
Koad, Longridge, Preston, and W. W. M. 
Margerison, 53 Highgatc, Penwortham, 
Preston. Reg. office: Leighton Street, Pres- 
ton, Lancashire. 

Company News 
Bakelite Ltd. 

In his speech at the recent annual general 
meeting of the company in London, Mr. 
H. V. Potter, B.Sc., F.R.I.C.. M.1.Chem.E. 
F.P.I., the chairman. said that the com- 
pany's sales in 1955 were a record, but that 
increasing costs were causing concern. 
During the year the company promoted sales 
drives on the Continent. South Africa and 
the Belgian Congo. and although production 
was becoming more competitive in thew 
areas, the most serious threat to Bakelite's 
export trade was from rising costs at home. 
A programme has been approved for in- 
creasing the capacity for producing indus- 
trial and decorative laminated materials. 
and preparations are under way for the in- 
stallation of a plant for compounding 
polythene, and for the improvement of the 
vinyl resin plant. Mr. Potter, when discuss- 
ing the subsidiary companies. said that the 
associated company. Synthetic Chemicals 
Ltd., had met initial production troubles, 
but that the company would shortly be pro- 
ducing synthetic phenol on a substantial 
basis. The trading profit for 1955 was 
£645,725. as against £648,829. After prq- 
viding for debenture stock interest and 
taxation and adding the balance brought 
forward from the previous year there is a 
balance of £535,123 out of which f 171,000 
has been transferred to reserves and provi- 
sions. The proposed final dividend of I I 
per cent, less tax, together with the interim 
dividend of five per cent, less tax, already 
paid, makes a total of 16 per cent, the same 
as  last year. 

Cerebos Ltd. 
Consolidated trading profits for Cerebos 

Ltd. advanced from f 1,766,492 to f 1,835,394 
and the net profit from £630,718 to £714.653 

during 1955. The dividend was repeated at 
30 per cent. The consolidated net current 
assets arc £446,492 higher at £1,954,280, and 
capital commitments a t  approximately 
£450,000 are £180,300 higher. The com- 
pany meeting will be held at  Cerebos 
House. London NW 10, on 17 May at noon. 

Market Reports 
L~NDoN.--T~~ movement against con- 

tracts has been fully maintained during the 
past week with a steady flow of new busi- 
ness from the home consuming industries. 
Export interest is also sustained and a good 
volume of overseas enquiry is in circulation 
with buyers seeking competitive quotations. 
Prices remain steady at  recent levels, but the 
lead compounds are again lower. As from 
26 ApriI the basis price for dry white lead is 
f 145 15s; red lead f 140 10s and lithargc 
£142 10s per ton. Most of the coal tar pro- 
ducts are firm and there is a brisk demand 
for phenol and cresylic acid. 

MANCHESI ER.--Steady trading conditions 
have been reported this week on the Man- 
chester market for heavy chemical products. 
Delivery spccifications under contracts from 
the textile and allied industries. as well as 
from most other industrial users, arc circu- 
lating satisfactorily and replacement busi- 
ness is coming forward as the need arises. 
Prices are pretty well maintained through- 
out the range. the outstanding exception 
again bcing sulphatc of copper. which is 
cheaper a t  f 110 15s. Thcre is a steady call 
for the gencral run of fertilizers, and ready 
outlets continue to be found for the light 
and heavy tar products. 

GLASGOW.-Business has been reasonably 
steady during the past week, both in regard 
to spot and contract deliveries. The  in- 
crease in rail and road freights are having 
an  effect on prices generally. It has to be 
reported, however, that copper sulphate 
prices have again fallen. The demand for 
fertilizers continues to show improvement in 
relation to seasonable demands. The export 
market remains fairly active, with the usual 
varied range of enquiries being received. 

Canada's cement production in 1955 rose 
to the record figure of 25,184,050, barrels, 
compared with 22,604.723 barrels in 1955. 
Deliveries were also a record, amounting 
to 25.160.538 barrels. 
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these materials. 'I'11-ir applic.atio~l in roles distinct f'roln \+atc.r treatrrlrtri 
has resulted in the clr\cloprlic.l~t of nunicrrulq 11e~  inclustrial proccswq 
giving i~~~pro .c .ed  reslllts and lo\\ r r  running rosts. Solrlr of the ~naterinl< 
now- availa1)lr. \+ ith I heir ~ l l a r ; l~ ' t r r i s t i r~ ,  are qlio\\ 11 I)elo\+. 

ZEO-KARB Na \ - I B I ~ I I O I ~ ~ ~ I C , I  11~0dll(.t VOII- 

ttiittittg I~<tt11 - 1 r o n ~  ; ~ t a < I  \tv:tk nvid 
zr#,,,lB-. 

ZEO-KARB 215 i t~l lr lrr ir  c t t l p l t ~ ~ ~ i t t r , I  l ~ l ~ r t ~ , > l  
rrqin rc ,~x l~ l i r~ inr  : t l + q 8  <lrvt\> 1 
g r t t l lp .  

ZEO-KARB 225 A t ~ ~ ~ i f i ~ ~ s t . t i , * r ~ i l I  r rn - i  link~.al ~ I I I -  
~ ~ l ~ , ~ t ~ ~ ~ t r c l  l~a~lyulyrrrnr  r r ~ i t a  in 
hrzu#l f o r n ~  ,>I' l ~ i g l ~  ~ h t p > ~ c i t ,  and 
v\crptinr~atI s . l ~ r t ~ ~ ~ < . a s l  atnd pl~\ . ic~al  
s t t ~ l ~ i l i l y .  

ZEO-KARB 226 A ~ ~ r ~ i f t l ~ ~ t . t i c ) ~ ~ ; ~ l  #'rOE. l i t~krql  I I I P I I I -  
uqrylir  uric1 rr-its in l ~ r n d  l 'o~rn~ 
rostt 61inin: t)nIy a~+r l>o\>  I :ra>111,~ 
as tile ic,rt ilcli, xroulb-. 

DE-ACIDITE E ii Ilig11 ratpacity H ~ B ~ C ~ I I  ~ x c l ~ i t r ~ g t :  
t n n t c r i ~ ~ l  01' r r t tvl i~~rn t ~ t ~ ~ i ~ ~ i t v .  

DE-ACIDITE FF .4 ~ ~ r ~ i f i ~ n ~ . t i o n a l  w r y  I~ igh ly  h n ~ i r  
a n i c ~ r ~  r x c l ~ i t n g r  rt.+in i t )  I~rittl I'c,rrn 
busral or, vro--  linkr'l p<nly-tyrt.nv 
nntl rontninirlp qlt;ctt.rt,nr?. :I , , , -  

nlon i l tn~  grmlp-. 

OE-ACIDITE H \ tnittrrirtl 4rnil11r t r ,  .' l)e-,\ri,litc, . . 
(;"halt <.a,nt i t t t l t~l~ d i t t ~ ~ . t I ~ y l i ~ ~ r ~ i r t ~ ~  
gr01,p.. 

BIO-DEMINROLIT A rnixral r . ; ~ t i a ~ ~ ~  ;rn<l aninrl rx -  
~11;11tge r ~ - i t ~  for ~ I e ~ ~ ~ i t ~ r r a I i - ~ ~ t i n ~ ~  
in ;I . i n ~ I r  ~ ~ o l t ~ ~ n n .  

DECALS0 F ;? .;yntllrtir. -o<liom ;a 
.~ I ica t r  .~~ict t l>lc~ I'tbr 1111- - 
>trtcl c ~ ~ r ~ r r ~ r t l r ; t l i o r ~  *#I' 
; l r t < I  ~ ~ B V ~ ~ V U P - .  

OECOLORITE- 
ASMIT A re-in 0,f hi<), ~,o,r .a , . i~ 

I II<B\ i t t x  colcn~r I ' r t ~ r n  -<nit> 

PERMAPLEX C-10 A I~iplily ~r11.r.1 i~ r v : t t i ~ t l  

rr-in~ n > r ~ n I > ~ > t r + v  t ~ t * r ~ t a i t ~  
prortl~.. 

For fill1 technical inforn~ation plraw writ? to :- 

T H E  P E R M U T I T  C O M P A N Y  L I M I I T E D  
Drpt. V.A. 150, P r r m ~ ~ t i t  TIotl-r. G I I I I I I ~ ~ \ I I I I ~ \  A\(... l,or11111n. 'iI . I . .  T r l  : Cll l cwirk  6431 
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TITRATIONS 
IN 

NON-AQUEOUS 
SOLVENTS 

d w g ~ ~ f l ~ *  
A newly published B.D.H. booklet 

is available free of charge to laboratories 
interested in the subject of titrations in non- 
aqueous solvents, a method which is proving 
increasingly useful in many fields of analysis. 

Selected or specially prepared B. D.H. 
reagents and indicators are supplied for non- 
aqueous titrations. 

THE BRITISH DRUG HOUSES LTD. 

B.D.H. LABORATORY CHEMICALS GROUP 

POOLE DORSET 

TNAS/55lc 
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C L A S S I F I E D  A D V E R T I S E M E N T S  

SITUATIONS VACANT 
MECHANICAL AND CHEMICAL ENGINEERS 

Tha snq0pem.A of peraons amwering these dvertisementr 
mutt bs made through a Local Once of the Ministry of 
Lubour or a Scheduled Employment Agency if Ihc applicant 
i t  a man aged 18-64 inelusive, or a woman aged 18-59 
indurivc unlerr hc or she, or the employment, is  ~zccptcd 
from f& pravitions of the fldifreationr of Vacanciet 
Order, 1952 

THE ATOMIC WEAPONS RESEARCH 
ESTABLISHMENT, 

ALDERMASTON, BERKSHIRE. 
requires 

SCIENTIFIC AND EXPERIMENTAL OFFICE,RS 
CIENTIFIC OFFICER (REF. 1128138). To joln s 

S t e a m  investigating the use of natural and synthetic 
rubber in the Atomic Energy fleld. Duties will include 
an advisory servioe on tlre rlne of natural and synthetic 
rubber compounds and adhesives, particularly in 
engineering applications. Csndidates should possess 
a First or Secbrid-Class Honours Degree, lirefcrably 
with A.I.R.I. or A.N.C.R.T. 
Salary will be assessed according to age, ql~aliflcations 
and experience within the scale 55284948 per annnm. 
At present the rates for women are slightly lower. 
EXPERIMENTAL OFFICER (REF. 1129/38). Duties 
will include an advisory service in the Plastics and 
Adhesives fleld and developii~ent work with new 
materials. Candidates should possess the minimum 
qualiticatiorl of H.N.C. in Chemistry, although a pass 
degree or A.K.I.C. is preferred. They shoold be a t  least 
26 years of age and should have a good fundamental 
knowledge of the high ])olymers, together with practical 
experience of thermo-plastic and thermo-setting resins. 
Salary: £808-£988 per annum. At present the rates for 
women are slightly lower. 
Contributory Soperannuation Scheme. Successful 
married otficers now living outside the E;stablishment's 
transport area will be eligible for housing on one of the 
Authority's estates; until l~ouscd a lodging allowance 
may be payable; alternatively, sssistanco towards legal 
expenses incurred in house purchase may be available. 

Requests for application forms by 
POSTCARD 

to: 
SENIOR RECltUITMENT OFFICE11 

a t  the above address, not Inter than May 9th, 1056, 
quoting the appropriate reference number. 

CHEMICAL ENGINEERS AND INORGANIC CHEMISTS 
FOR CANADA 

U NIVERSITY Graduates in Chemical Engineering 
and Chemistry required for Aluminium Company in 

Canada. Excellent salary, assisted passages, pension and 
life assurance plan. Write to 

BOX V.770, c/o STREETS, 
110, OLD BROAD STREET, E.C.2, 

for interview in London. 

OURTAULDS LIMITED, Chemicals I)ivision, requiter 
GRADUATE MECHAVICA; EIGIIEER and 1 

CHEMICAL ENGINEER for ~nvest~gatlonal and develop 
ment work near 3Iancl1ester. The work is of an original 
nature in connexion with the development of chemical 
plants and processes for which a real interest in, and 
potential talent for, engineering development work as 
applied to large-scale chemical plant is of paramount 
importance. The Mechanicnl Engineer must hare served 
an apprenticeship for a t  least two years and all candidates 
must have had practical works experience. Honours 
degree men preferred. Age 25 to 35. 

Candidates should write for a detailed form of applica- 
tion to the IXrector of Personnel, Courtaulds Limited, 16 
St. Martins-le-Grand, London, E.C.1.. quoting the 
reference H.10 for the Mechanical Engineer and H.11 
for the Chemical Engineer. 

NATIONAL COAL BOARD 
(South-Western Division) 

APPLICATIONS are invitrd for the followitig posts 
for resr:trrh work a t  the Bo:lrd's Tar I)istillation 

l'lant, (:aerpllilly, near Cardift'. 

SCIENTIST, GRADE 2 (MALE), 
(Salary Scale, £925 by £35 to £1,300) 

Candidates sl~ould l~oltl a goo11 Hononrs 1)egrt.c in 
Chemistry and lisve had i~ractical exl~erience of tar 
clistillation or pot.roleu:i: rellninp, with knowledge of 
some of tho following: High ettiriency fractionation- 
Phenol recovery-~~ttpl~tli;tlel~e prodt~ction-road tars- 
emulsio~~s-water~~rooflng conipon~ids-wood preserva- 
tives-insecticides, etc. R(,search experience cssential. 

SCIENTIST, GRADE 3 (MALE), 
(Salary Scale, £575 by £30 to £1,050) 

Applicants should have :t good Hono~~rs  Degree in 
Chemistry, yreferubly with some industrial experience 
(not necessarily of research). 
SCIENTIFIC TECHNICAL OFFICER, GRADE 3 (MALE) 

(Salary Scale. £440 by £20 to £600) 
Cand1dat.t.~ sho111d be aborrt 25 and ponsess a Higher 

National (:ertiflcate in Chemistry, or equivalent 
qnaliflcation. 

Full particulars of age, quallflcations, experience and 
positions held, should bc sent to 

STAFF DEPARTMENT, 
NATIONAL COAL UOAILD, 
CAMHRIAN I%IJILDINGY, 

MOUNT STlJAtlT SQUARE, CARDIFF, 
11y May 29th, 1!)50. 

NORTH THAMES GAS BOARD 
HEMISTS and PHYSICISTS holding University 

CDegrees are required in the Laboratories a t  Watson 
Honse. Fulham, S.W.0, to urldertitke research work on 
the utilisation and design of domestic and industrial gas 
arid coke a~~pliances, particularly on cookers, water 
heaters. nas and coke flres. refricrerators. and industrial , .J 
appamt~~s .  

The 1.aboratories have recently been n~odernised and 
NGINEERS: Applications are invited from qualified extended and are responsible for research work for the 

EMechanical Engineers (Preferably A.M.I. Mech.E.) for Gas Industry throughout the country. 
a number of permanent and pensionable appointments The appointn~ents will be permanent and pensionable 
s t  Fort Dunlop. Industrial experience of plant layout and the starting salary will he within the range of £680- 
and mechanical handling systems is desirable: knowledge £900 per an~ium, according to age, qualiflcationa and 
of Work Study techniques an advantage. These positions experience. 
provide excellent scope for advancement in an expanding Applications should be sent to the 
Company with world-wide interests. Please write, STAFF CONTROLLER, 
giving age, qualifications, experience and salary required. NORTH THAMES GAS BOARD, 
to the PERSONNEL MANAGER, DUNLOP RUBBER 30, KENSINGTON CHURCH STREET, W.8, 
CO., LTD., FORT DUNLOP. ERDINGTON, BIRMING- quoting Heferenre No. 666/280, to reach him withln 
HAM 24. ten days of the appearance of this advertisement., 
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B E N N  BROTHERS LTD. have vacancy for an 
Advertisement Representative in Birmingham and 

the Black Country for certain of their Trade Journals. 
Full-time appointment working from Birmingham 
Office, so residence in or near that city necessary. 
Applicants should write in strict confidence, stating age 
and salary required, with details of career to date, to: 
The Managing Director, Benn Brothers Ltd., Bouverie 
House, Fleet Street, London, lC.C.4. 

LASTICS DEVELOPMENT ENGINEERS required for 
Pexl ) : i~~di~~g TC(.~IIIOIOL. viral I)rl~artnlent. Good pros- 
pects for nlerl of prtwtical turn of mind with good 
engineering trainir~g. I'revioos experience, of reinforced 
or thernloplnstics desir;il)le. Ciooci nrnsion schrme. 
Apply giving details and apl~roxini:lt,e s'al:iry rc.q~iirrd to 
PERSONNEL MANAGER, T.I. (GROUP SERVICES) 
LIMITED, ROCKY LANE, ASTON, BIRMINGHAM, 6. 

ALESMAN for food ~~roc'essi~rg iirdust,ry. with 
Sfund;nnental knowlrtige of foot1 chcmistry. Salary 
anci gooel rommissio~r. Attractive flzture prospects. 
WRITE BOX No. 802, REYNELL. 44, CHANCERY 
LANE, W.C.2. 

OR SALE-ahont 1,900 unused Tinplate 56-lh. Cans, 
F13 in. by 9 in. I)y 9 in., with 2b in. press-in lids and 
folding handlcs, interiors bripht, exteriors slightly rusty. 
Reduced price to clear. STEEL DRUMS, LTD., 118, 
BURDON LANE, SUTTON, SURREY. Tel.: Vigilant 
6506. 

YDRO EXTRACTOR, 26 in. rubber-lined hasket. 
H400/:1/50. Pyrex ('1 T ass Stills with electric hlankets 
5-10 and 20 gal. Pyrex 2 in. steam piping. "l'earns" 
3-throw vertical pump 2.500 gal. a t  350 ft. head. 100 gal. 
and 30 gal. st:rinless steel jacketed pans. I, gal. autocluve 
1.000 111. pressure with agitator. "Reel~rinh" 41 in. 
Centrifugal 1'111np 500 gal. per min. nt 70 ft. Irend. Triple 
Roll Mill Oninite llolln 16 in. Iby 7 in. Labor;rtory 
Granite End llunrrer Mill. DARTNALL, 248 HUMBER- 
STONE ROAD, PLAISTOW, LONDON, E.13. 

HYDRO ,EXTRACTORS 
BROADBENT 48 In. HYDRO ~ X T R I C T O R  

MONITOR, vlilcanite lined. Monitor 55 in. diam. 
by 20 in. deep with 31 in. diam. side discharge. 
Two oval bottom discharge norts 12 in. bv 6 in.. 
3 ports 12 in. i)y G in.,' :<-point suspension: 
Motorised 400/3/50. 

Unused Self-balancing HYDRO EXTRACTORS by 
Bradford. 26 in. dinm. galvanised basket. Pitted 
spring-operated self-releasing brake, galvanbed 
hingrcl lid guard. Motorise(1. 

6 Cherry Tree HYDRO EXTRACTORS. 30 in. diam. 
galvanised basket. 3Iotorist~tl 400/3150. Fitted 
wire mesh cover with electrical interlock. 

Broadbent HYDRO EXTRACTOR. Raskct 48 in. diam. 
3-point suspension. hIot,orised 400/3/50. 

2 Self-balancing HYDRO EXTRACTORS by Cherry Tree. 
21 in. dianr. galvanised haakct. Fitted spring- 
ooerated. self-releasincr brake and hinged safety 
cover. Motorixed. -. 

2 Broadbent HYDRO EXTRACTORS. 42 in. diam. 
basket. 3-point suspension. Fitted 
attachment. hlotorisrd 400/3/50. 

GEORGE COHEN SONS & CO., LTD 
WOOD LANE, LONDON, W.12. 
Tel: Shephcsrds Bush 2070, and 
STANNINGLEY, NR. LEEDS. 

Tel: Pudsry 2241. 

Skimmer 

COLOUR WORKS PLANT. 
For immediate delivery from site. 
P E B B L E  MILL by Steele k Cowlishaw. 7 ft. by 7 Zt. 

diam. Porcelain lined. driven throoeh sour > - 
gearing and vec belts. 

Similar Mill to above but Granite lined. 
RAYMOND MILL 48 in., 3 roller typo by Int'l combustion 

with ryclone Alter and Vibrator. 
FILTER PRESS by Johnson timber plates and frames. 

35 Cli:~mbers, 43 in, dy 29 in. by l a  in. Washing . . 
type. Hydraulic closing gear. 

Eight FILTER PRESSES by Dchne, plate and frame type, 
25 Chambers. 39 in. by 3 ft. hy 2& in. 

Two FILTER PRESSES by Manlove Alliott. Timber 
plates and frames, 26 Chambers, 24 in. by 151 in. 
1)y I t  in. 10 cu. ft. capacity. Washing type, 4 
14 in. connections. 

Two DRYING OVENS by Mitchell, 4 truck, steam heated 
with air circolation. 9 ft. 6 in. by 6 ft. by 6 ft. 

DRYING OVEN by nfitchell, 2 truck, steam heated with 
circulation. Oft. 6 in. by 3 ft. 6 in. by 0 ft. 

ROTARY DRIER by Manlove Alliott, 80 ft. by 4 ft. diam. 
Coke fireel. Hivetted construction. 

ROTARY DRIER by Manlove Alliott, 30 ft. by 44 in. 
Coke fircd \Velded construction 

Two Mil!l Sterl THICKENERS, 16 ft. diam., 200 sq., ft., 
w ~ t h  M.S. supports, covers and hand operated 
Agitator. 

Cast Iron MIXING TANK. 7 ft. diam.. hv 5 ft. deeo. 
sectional, 4 in. bottom outlet. ' ~ G t a t o r  driven 

with trailins cal~le. 
GEORGE COHEN SONS & CO., LTD. 

WOOD LANE, LONDON, W.12. 
Trl.: Shepherds Bush 2070, and 

STANNINGLEY NR. LEEDS 

FOR SALE 
MILD STEEL CHEQUER PLATES 

(Unused Stock, RUSTY) 8'' over cnequer 
8 in. by 4 in., 6 in. by 3 in., 6 in. by 2.5 in. 

100 Tons nv:lilahle. 

FOR SALE 
MILD STEEL ANGLES 
Unr~sed Stock, Rusty 

11 in. by I f  in. hy 8 ft. 
Large quantity available. 

Dlinim~rnl, 2-to11 Lots. 
MADEN & MoKEE, LTD., 

317, PRESCOT ROAD, 
LIVERPOOL, 13. 

T W O  Torrance 6' EDGE RUNNER MILLS & one 6' 
by Cox. 

GARDNER MIXER. trough 17' x 8' x 8' 
Two GARDNER SIFTERIMIXERS size " H  and oneUO" 
FILTER PRESSES, (3.1: and Wood. 
Two Scott S.E. EVAPORATORS with Pumua & Motom. 
MIRACLE MILLS, sizes 1. 2 and 4LV. 
No. 1 motorised KEK Mill. pin disc type. 

RICHARD SIZER, LTD., HULL. 
Tel. HULL CENTRAL 31743 
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For Sale-continued 

M I X E R S - 1  Baker Hand-tilted Trough, 16 in. by 
24 in. by 20 in. Fast and loose pulleys and clutch. 
"7," h l a r l ~ q  - *- - --. 

1 Ditto i;ower-tilted Trough, 30 in. by 20 in. by 24 in. 
Pulley drive and clutch. Four "L" blades. 
THOMPSON & SON (MILLWALL), LTD., 

LONDON, E.14. 
TEL.: EAST 2844. 

PHONE 98 STAINES 
ONEL METAL JACKETED PAN-45 in. hy 10 ill. M (lee,). 

STAINLESS STEEL JACKETED MIXERS-39 in. hy 
.%2 ill. ant1 40 in. ttv 24 in. 

STAINLESS STEEL PANS-2 ft. R in. I I ~  2 fh. 4 in. (TWO). 
850 ancl 625 gallon GLASS-LINED' CYLINDRICAL 

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

7 f t  I)? 5 ft.. 7 ft. li i l l .  I)? :3 ft., i ft. I)y :% ft., aud 
li ft.. bv 4 ft. 

20 ,k 3 0  galli~n lilecbtrics:~lly h ~ : ~ t c d  PANS, :11*o Welded, 
('i~kt-iron i~ncl ( ' 01 )1 )c~  JACKETED PANS, MIXERS, 
PUMPS, STILLS, HYDROS, CONDENSERS, rtc.. 

HARRY H. GARDAM & CO., LTD. 

MORTON, SON AND WARD, LIMITED, 
STAINLESS STEEL VESSELS 

VESSELS of all shapes and sizes, jacketed or unjacketed 
with stainless steel mixing gear to requirenlents ; 

also stainless steel storage tanks and vacuum 
vessels. 

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

Stainless Steel TROUGHS, TANKS and CYLINDERS 
made to requiremeuts. 

These items can also 1)e fabricated in mild steel. 

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

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

-stainless steel lined troughs. 
50g., 75g. and 100 g. heavy duty MIXERS by FALLOWS 

and BATES. Agitators driven through bevel 
gears from fast afid loose pulley. 

200g. cast-iron JACKETED MIXING VESSEL with 
nickel-chronl* impellor type agitator driven 
through bevel gears from f:wt and loose pulley. 

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

driven through centrifugal clutch or belt driven 
Safety inter-locks. 

PUMPS 
Selection of new AIONO nnd second-Itand Pumps in 

stock-2 in. to 5 in. 
Inquiries Invited. 

MORTON, SON AND WARD, LIMITED, 
WALK MILL, 

DOBCROSS, NEAR OLDHAM. 
T,ar~rs. 

Phone S:t~lcileworth 437 

C HARCOAL, ANIMAL AND VEGETABLE 
horticultural. burnine. fllterine. disinfectinn. 

medicinal, insuliting; also iuinps groundand granulateai 
established 1830; contractors to H.M. Government.- 
THOS. HILL-JONES, LTD., "INVICTA" WORKS, 
BOW COMMON LANE, LONDON. E. TELEGRAMS: 
"HILL-JONES BOCHURCH LONDON." TELEPHONE: 

OR sale BUELL TURBO TRAY DRYER steam- 
Fheated. Height 21 ft. 81 in. Overall diameter ft. 4 in. 
New condition. Will accept low price for quick sale. 
Can be seen working London area. BOX NO. C.A. 3468 
T H E  CHEMICAL AGE, 154, FLEET STREET, LONDON, 
E.C.4. 

WANTED 

INDUSTRIAL BY-PRODUCTS, LTD., 16, Philpot Lane, 
London, H.C.3. w~ll  be pleased to receive particulars 

of any 11y-products, waste materials and residues for 
disposal. 

WORK WANTED & OFFERED 

C R U S H I N G ,  GRINDING, MIXING and DRYING for 
the trade. 

T H E  CRACK PULVERISING MILLS LTD. 
Plantation House, 

Mincing Lane, 
London, E.C.2. 

GRINDING, CRUSHING AND GRADING 
FINE GRINDING LTD., 

BLACKHOLE MINE, EYAM 
TELEPHONE: EYAM 227 

DULVERISING of everv descrintion of chemical and 
other  materials for tile trade' with improved mills 

wharfage, and storage facilities. THOS. HILL-JONES 
LTD., "INVICTA" WORKS, BOW COMMON LANE, 
LONDON, E. TEiEGRAMS: "HILL-JONES, 
BOCHURCH LONDON. TELEPHONE 3285 EAST. 

AMENDMENT OF 
SPECIFICATION 

OTICI.; IS H I.:RI.:I%Y GIVEN that National ILesearr11 
Nl)ovelopnlent Corl)oration seeks le:tve t.o :tnlencl the- 
Co1nl)lete Sl)ecifloation of I'ntent No. 72X.JH.I for an 
it~vcntion en 'J. tlc~i Anti-Thyroid ( 'om~~or~nds. 

Part,ir~~litm of t,he proposed :~mentln~ents were set 
fort11 in the Official .1011rn;~l (Patents). No. 4.505, dated 
April 18th. 1051i. 

Ally person may give Notirc? of Opposition t,o the 
amendment by leaving 1':itrnta I'orm No. 36 a t  the 
l'nt,~nt. Ollire. 25, South:n~~l)ton Il~~iltlings. London, 
\V.C.2, on or hefore 5l:ty 1Xtl1, l ! )RR.  

-1. I,. GIIiI,IN(;, 
( 'u~~~ptro l l~r -Gcnerf t l .  

AUCTIONEERS, VALUERS, Etc. 

E D W A R D  RUSHTON, SON AND KENYON 
(Established 1855). 

Auctioneers, Valuers and Fire Loss Assessors af 
CHEMICAI, WORKS PLANT ANI) 

MACHINERY 
York House, 12 York Stmet: Manchester. - 

Telephone 1937 ( 2  lines) Central Manchester. 3285 EAST. 
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For Classified Advertising 
TIIE CHEMICAL AGE 

Gives direct and immediate penetration. 
Is the recognised liaison between buyer 

and seller. 
Accepts advertisements up to first post 
on Tuesday for insertion in that week's 

issue. 
Gives a reduced rate for more than three 

insertions and 

PUS IN RESULTS 
The rates are 5d. per word (approx. 7 words 
to a line) or 301- per inch semi-displayed. 

Send your class~fied advertisements for 
Invitations to Tender, Situations Wanted 
and Vacant, Articles for Sale, and 
Miscellaneous Requirements to :- 

THE CHEMICAL AGE 
BOUVERIE HOUSE, FLEET 

STREET, LONDON, E.C.4 
Telephone: Fleet Street, 3212 (26 lines) 

I MANUFACTURERS OF ALUMINIUM SULPHATE 

f i  PAPER MAKING 1 --- - 

( fir WATER PURIFICATION % 
~ O Y  COLOUR MAKING 1 

,:+*a [ fov EFFLUENT TREATMENT f l h f :  444: ,.;.& 

[ fOY HOATICULTURE 
ric 'a. 

The above are but a few of the main uses of 
ALUMIN IUM SULPHATE. W e  should be pleased to 
supply further details on request. Tel: Wldnes 2275 I 

JPBS P U R E  C n E M t c A L s  L T D .  I , ~~~~~ T ~ ~ ~ r I C S  
P L A S T I C S  D I V I S I O N  i INDUSTRY . . . 

FERROCLERE STABILIZERS 
Modified soaps, chelating agents and organic syner- 
gists now in tonnage production at Kirkby. 

i S T A N C L E R E  S T A B I L I Z E R S  
I The largest and cheapest range of organotin stabilizers 
I in Europe, made by the pioneers. 

I CLEROXIDE STABILIZERS I 
I A new range of epoxy formulations including a novel 

I low-viscosity, high-efficiency type. 

I FERRO PIGMENTS 
I 
I A stable, light-fast range of inorganic pigments. 

! TECHNICAL SERVICE 
Our new technical service laboratories are fully equl7- 
ped to serve the needs of the Vinyl Plastics industry. 

--r---r-----r21--------------------'~l-II. 

PURE CHEMICALS LIMITED . PLASTICS DIVISION . KIRKBY INDUSTRIAL ESTATE 
NEAR LIVERPOOL TELEPHONE: S IMONSWOOD 2 8 7 5 ; 6 / 7  
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CROMIL & PIERCY L T E  

REGD. CROMIL 

MILBURN HOUSE, 
"E" FLOOR 

N EWCASTLE-ON-TY NE 
Tel. : 2-776 1 

( 1- CALLOW ROCK -1 
I I Gas-Burnt I 

L I M E  
111 for all purposes 

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

1 / 1 1  of the highest commercial quality. 
in lumps or  in coarse powder form 

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

in Standard and Superfine grades to 
meet most industrial requirements 

Decolourising Carbon 

I 

The most highly 

. 
( T h e  Callow Rock Lime Go. Lfd. 

CHEDDAR, Somerset 
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. 

activated of all carbons 

THE CLYDESDALE CHEMICAL CO. LTD., 'Phone : Central 524718 
142, Queen Street, Glasgow C.l 'Grams : Cactus, Glasgow 
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BORON TRIFLUORIDE-ACETIC - - - -  

ACII) COMPLEX 
Used as a catalyst in polymeri- O n  heating, boron trif luoride = 
sation, alkylation, condensation is evolved unt i l  the strength is 
and other organic reactions. reduced t o  36 per cent. BF3 
PHYSICAL PROPERTIES corresponding t o  the com- 
Specific gravity 1-4 pound BF3.2CH~COOH. This 

The commercial product con- thendistils unchanged at 140 C. . 
taining 40 per cent. boron O n  cooling the 40 per cent. 
tr i f luoride is a pale yellow o r  BF, complex becomes very 
brown, rather viscous liquid. It viscous below 0 C.. but  does 
fumes slightly in  moist air and not freeze even on prolonged 
is decomposed by water. standing at-I0 C. 

As a naseous f lux in metal Y - Z X 6 - K ~ .  

. . 
s~tion.alkylation.condenkcion. ~ ~ i l i ~ ~  point -101 .  C. 
and o ther  organic reactions. ~.---i-. --in. -128 C. 

brazing: 
~r n ~ c m  LSIIIP. -12.25 'C. 

CHEMICAL PROPERTIES Ef:k!,pressure 49'2 atmos' 
of  gas 3.06 gms./litre 

a t C T P  

.nu gar conralnr nor  
9B.S4" BF3 .-.. contains n o t  

The dry  gas does no t  react w ~ t h  YS''a'" 

metals at room temperatures. 
- - - . . . . . $,,:? - .,.... . .. , .. .<?.y% Commerr'-' -.. -- --. - . - /<.::.: .:.. " 

It forms a hydrate BF3.2H,G less than 
w i t h  water, and readily forms u:-L n..- 
complexes w i t h  oxygen-con- """ "" - .......... . ..... :...'. ...? ,+,.,:<,., ...#. ) - taining organic compounds. e .~ .  less than 99'8U" BF' 

> ~ ; ~ < ; ~ : : : 2 : x . , : , ; . ; ~ $ x *  

?~,.,*:wF:.:..~~,,. 
.*..::A.y,: ... mi.x .... . .. ethers phenols. alcohols. acids C 

. - 
ONTAINERS 

and alde'hydes. Steel cylinders o f  5-6 Ib. o r  
PHYSICAL PROPERTIES 40-45 Ib. ne t  capacity a t  1.800 
The follow;ng published data Ib.lsq. in. pressure. 

Advice on materials of co,~struction 

and on handling may be cbtained from 

IMPERIAL SMELTING CORPORATION (SILLES) LTD., 37 DOVER STREET LONDON W. l  
PIO'lr  I : I I H S  I N  F L C O R I N I ; '  D I : ' J ~ I I L O l ' \ l I : ' , Y 7 '  

l'rintetl in Great Ilritnin by THE I'KRSS AT COO\LHRLA~I)S LTI)., Atidlentone, and puhlist~ed hy I<ENS I<ROTHRH!, 
 TI).. at Uo~~verie  Ho~we, 151 Fleet Strert, E.C.4, 5 May, 1050. Itegistered ;it the Ge~lerul P o ~ t  Office. 

E I I ~  .~.etl a.i Second C'lnsq Mntter nt the New Ynrk I'.< A,. Pod OtFicr*. 
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