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Ladies are to be admitted 

THE BRITISH 

" The 'Female Pl~ysicians' question, thanks to Professor Masson, ha) 
made a great stride durlrig the past week. Ladies are to be admitted 
to study Medicilre at Edinburgh University. Imagine the feelings of 

the non-contents when Professor Masson, in a jitlal outburst, 
describecl their argunre~~tation as 'rampageo~rs mysticism, 
dashed with dri~vel,fron~ Anacreon!" (Nature, 1869,1, i, 25) 

In 1869 scientific clinical methods 
were nearly as unpopular as women 

:-doctors. Today men and women work 
4 

together in clinical, bacteriological and 
pathological laboratories all over the 
world; and in more than seventy 
zountries regard the products of the 
B.D.H. Laboratory Chemicals Group 
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/ --. [ fbr WATER PURIFICATIUN , y-7 
4 w ,  

4, *&:-:- 1 fbr HORTICULTURE ,j A~--$$@ 

T i  q.." 

The above are but a few of the main uses of 
A L U M I N I U M  SULPHATE. W e  should be pleased t o  
supply further details on request. Tel: Widner 2275 1 

including nylon, hair and fibre o r  corn- 

-- -- - 

I aRE~Ac"O REpAC- A C I D  

PRODUCTS 
R E S I S T I N G  
EARTHENWARE 

1 1 1 -  - i  .I 

-- - - i- - --- I 
PRACTICALLY INDESTRUCTIBLt,  CHEAPER 6 ? U P ~ R I O R  T O  LEAD AND OTHER MATERIALS 

- - - -- -- 
- - - -- 
P E S l S T l N G  T I L E S  " R I C K S  I 

A C I D  TOWER B A C K I N G S  I I 
R 1 N G S  A N D  B A L L S  I I 

I > I  r r c5 \ ' u l l v  usc.c! IF I 

. . (nquirres Welcomed, , 

I 

I 

/ 

B. W%HIfAKER .& SONS-< LTD. 

G a ' L L n R r D  T o \ v E R s  . A C I D  O I L  S E T T L I N G  T A N K S  i 
G A S  W A S H E R S .  C H I M N E Y  L I N I N G S .  A S H  S L U I C E S  
H * D R O C H L O R l C  P l C K L ! f f . G  T A N K S ,  E T C .  

I 
I 

ST. STEPHENS HOUSE, -WESTWINSTER 
Phone : 

W h i t e h a l l  36 16 Works : ACCRINGTON.  LANCS. G r o m c  : 
-. 

Bricavity.  Par l .  London 
- 
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- <A1-LOW SOCK - 
CROMIL & PIERCY LTD- 

Gas-Burnt 

for all purpo.ws 
.a. 

i 

i O U I C ' < C ' ~ 5  R E G D  CROMIL  

(Co'crum Oxlde) 

of the htghesc commerc~al  qual~ty.  
In lumps o r  an coarse powder form 

M V a s P T ! 3  L I M E  
( Colctum Hydrox~de) 

In Standard and Superfine grades t o  
meet most ~ n d u s t r ~ a l  requirements . . a 

I? 1 -1t11e cot  L t F  MILBURN HOUSE,  

C _ Q r P ' I A P  Son16 r . c t  "E" FLOOR 

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

NEWCASTLE-ON-TY NE 
Tel . 2-7761 

GLASS - ENAMEL 
LINED 

EQUIPMENT 

A Corripl(~tr Flrrnt or rr Sin,s/(, 

Unit 

Dcsiy~i i~r l  to rn(-t,i jforrr own 

r.i~y~rirc~rric~nts, ~ n r l  litic~rl with 

N Hor.(l GIUSS Enrr~iic~l (I(,- 

~~c~lopt~r/(/rniti ,y over tr c c ~ ~ t l ~ r - v  

of . Y ~ , I . I , ~ ~ Y  to t11e C / i (vn i (~ t~ /  

/ n r l ~ i . ~ t r ; ~ ~  

T. & C. CLARK & Co. Ltd. 
WOLVERHAMPTON 

E.~tohlhhc,ii 1793 
Grams: Tel: 
Clark,  Wolverharnpton 20204/5 
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FLUOSULPHONIC A C I D  
This is a colour e;.,  or pale straw-coloured, 

mobile, liquid w111ch fumes in moist air. 

It is a remarkably stable compound and can 

be redistilled in g:lass apparatus. 

PHYSICAL PROPERTIES 

13oiling point a t  760mm. 163 C .  
Freezing point -87.3 C. 
Sp. Gr. a t  15.6' C. 1.7.1.:; 

USED as a catalyst in condcnsa- 
tion and alkylation reactions ; for 
the preparation of alkyl and aryl 
fluosolphonates, acyl llr~oritles ant1 
aromatic s~llphonyl fluoritles. As ;I 

tool in prept~rative chemistry, i t  
is sirnilnr to chlorosulphonic acid 
but is generally Inore stable. 
\!'it11 boric acid it gives boron 
trifl~~oricle in an easily controlled 
reactior~ which forlns a convenient 
n re tho t l  of g e n e r a t i n g  s m a l l  
amounts of tha t  gas. 
I t  has Ibeen usetl in the  electro- 
polishing of c e r ~ a i n  ~rletals. 

Advice on materials of constr~lction and on handling, 
may  be  obtainecl from 

U K MEUBE1 OF THE CONSOLIDATED ZINC CORPCIAIION LIMITED 

IMPERIAL SMELTING CORPORATIOPI (SALES) LTD 37 DOVER STREET LONDON W.1. 

P I O N E E R S  I N  F L U O R I N E :  D E V E L O P h r E N T  

l'rintetl ill (:rc.at 1lrit:~ill by 'I'lrw I'lc~ss A T  C:ooallieL.iNl~s I,'r'i~.. Adtllt*sto1115. :rll(l ~~l~l)lislled I)?. l r E s s  HI{OI'HEKJ 
LTD., a t  Bouveric House, 154 Plrct Slrcst.t. I:.C..l. 22 :I. t t t - l~~l~~.r .  l!IT,ti. Il~.ci.;t~~rt.tl :lt tllv (;e~~rr:tl I'ost Olficz. 

l,;~~t.ered as S(~rol~d Cl:lss 3l:lt ler :~ t ,  t , l ~ c t  S r w  York Z1.S.A.. I'c)st Olfice. 
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Air, -Gas and Refr igerat ing 
Compressors 

For the manufacture of 

ARTIFICIAL ARTILISERS and other CHEMICALS 

Also 
Vertical and horizontal 

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

Literature describing Brotherhood Products available on request 
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expendable , . 

These drums arc available in 
a wide range of  types in Return- 

able and Non-Returnable forms. 
All typcs can be supplied with painted 

exteriors whilst some n ~ a y  be decorated 
in colour suitablc for the application 

@ of Users' names, trade marks, 
etc. Other finishes include galvan- 

ized, tin or lacquer lincd. 

FREDERICK BRABY & COMPANY LIMITED 
HAVELOCK WORKS. AINTREE. LIVERPOOL. 10. TELEPHONE: AINTREE 1721 

anaa ~~c'miues AT: London Works, Tharnes Road. Crayford. Kent. - ~ ~ L ~ P H O N E :  Bexleyheath 7171 
Eclipse Works. Petershill Road. Glasgow, N. TELEPHONE: Springburn 5151 

Ashton Gate Works, Bristol, 3. TELEPHONE: 64041. And Falkirk 
anm oms: 352-364 Euston Road. London. N.W.l (Head Office). TE.~PHONE: EUSton 34% 

110 Cannon Street. London. E.C.4 Export). I-ELEPHONE: MANuon House 6034 
Queen's Buildings, 10 Royal Avenue. Belfaat. TEI.E?HONR: 26509 

Pa laa  Street. PIymooth. TEUPHON~: 62261 
A P  266-21 
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A high-quality synthetic product 
meeting the most stringent requirements 
of industry. 

A grade of refined cresylic acid of 
distillation range approximately 21 go-230°C. 
Total tar acid content 
99.5'i/o minimum. 

Distillation range approximately 
220'-260°C. 
TO& tar acid content 9g.o% minimum. 

For further infurmation, consult: 

IMPERIAL CHEMICAL INDUSTRIES LTD., 

LONDON, SOW. I 
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U L T R A S O R B  
A C T I V A T E D  C A R B O N  

ULTRASORB carbons are available for recovery of most industrial 
solvents, benzole extraction, water purification and other gas and 

liquid phase applications 

BRITISH 
CARBO NORlT  UNION LIMITED 
LONDON ROAD WEST THURROCK ESSEX 
Telegrams : ' BRICARBUN GRAYS.' Telephone : GRAYS THURROCK 4845 

C A R B O - U N I O N - W H E S S O E  
Activated Carbon Recovery Plant for the purification of 

gases and the recovery of vapour phase solvents 

Whessoe Ltd Darlington Co. Durham 
Cables : Whessoe Darlington Telephone : Darlington 53 15 

\ L O N D O N  O F F I C E :  2 5  V I C T O R I A  STREET,  S.W.1 
ABBEY 3881 

H E A T  TRANSFER 
corrosive liquids 

In  the  heating and cooling o f  highly 
corrosive liquors, carbon and graphite 
provide ideal materials o f  construction. 
For successful application o f  these 
materials however, specialised design is 
essential. The GRAPHITE CUBIC HEAT 
EXCHANGER is an outstanding example 
o f  successful design and provides a uni t  
o f  exceptional performance for  all heat 
transfer operations which is, at the same 
time, robust, compact and easy t o  maintain. 

POWELL ~ U F F R Y N  C A R B O N  PRODUCTS L T D  
( Springfield Road, Hayes, Middlesex. Telephone : Hoyes 3994-8 
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LONDON OE F l C ' t  157 VICTORIA ST. S W l  TELEPHONE TATE GALLERY 9325-6 
A N I )  A.1 S O U  111 SI11l:LDS. LIVI5RI'OOL A N D  B E L F A S T  

O V E R S E A S  C A N A D I A N  C I - Y D E  1.UHE F O R G I N G S  P O  13OX 278 W E S T O N  O N T A R I O  
New Zealand East Wesr Cc,nrral and Sourh A fricn A usrralia Barbados British Guiuno Jamaica Trinidad Italy 

Spuin Mexrco and Venezuela Belgium Holland Norway Sweden and Finland 
CLYDE T U B E  F O R G I N G S  O F  A M E R I C A  P O R T L A N D  . O R E G O N  . U.S.A. 
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by Negretti & Zambra 

*Motors driving essential fans are connected by 
mercury in steel temperature systems to N & % 
Dial Thermostats on a central instrument panel. 
If a tendency towarcts overheated hearings 
develops, a light on the panel indicates the motor 
or fan concerned and an at~dible warning is 
given. This nlay be cancelled but the light 
remains until normal conditions are restorecl. 
when the alarm circuit is reset. 
Safeguard your plant and/or procrss by installing 
Negretti & Zambra instrtitncnts. 

Manufnrturrrs of instrun~cnta for the 
i r l c l i r a t i t ~ r ~ .  recording, co~~t ro l l ing  of: 
Tc~n~jx-rt~t~lrr, p~r~>ure, liqlticl lcvrl, 
VO~IIIIIC, *perifit: gruvity. Ilun~irlity, ctc. 

N E G R E T T I  (e Z A M B l t A  L T D  - 1 2 2  R E G E N T  S T Z i E E T  . W.1 
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I S l u c m s  OF SODA are used for I 
nduration of Castings 

ireproof coatings 
and corrugated board 

nvestment moulding 

oil consolidation 

and refractory cements 

treatment of water 

I These are just a few of the uses of the silicates of soda produced I 
I by I.C.I. These chemicals have helped many manufacturers to 

improve processes and cut costs. T o  find out how they can help I 
you get in touch with: 

IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.1 

h S . 2  
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Telephone : Clissold 1234 
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Illustrated. Mild Steel jacketed oxidiser 
4 ft. 8 in. diam. by 8 ft. 6 in. long inside. 
arranged for motor-driven agitator and 
fitted with cooling fan. 

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

Established I 8 4 1  

@ WIDNES FOUNDRY b 
SENGINEERING C!!CT,D + 

& 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 2 5 1 / 4  T E L E G R A M S :  " F O U N D R Y  9 W I D N E S  

w/35 
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Still in the Middle Ages ? 

Or using Epikote Resins 

for structural protection ? 
Epikote Resins, made by Shell, are now being used 
in surface coatings designed to combat corrosion of 
steel structures under the most arduous conditions. 
Epikote Resin based coatings are exceptionally 
resistant to chemical reagents, including solvents. 
They have proved themselves efective against liquid 
and atmospheric contamination, even under con- 
ditions of high humidity. Wherever Epikote Resins 
are on guard maintenance costs are cut to a new low 
level. Your paint supplier will give you further details. 

Epikote Resins defy corrosion as never before ! 

SHELL CHEMICAL COMPANY LIMITED. 105/109 Strand. London. W.C.2. T e l :  TEMple Bar 4455 
E.S.P.3 " EPIKOTE " is a Registered Trade Mark 
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F I N E  C I T R I C  A C I D  I N  T H E  M A K I N G  

Revolt lurks perpetually in our new artist's breast. His desire for 
innovation shows itself in eccentricity of dress, habits and outlook on 
industry. Admittedly he never yet had a picture hung upside-down- 
he generally manages to turn his subjects inside-out. Show this latest 
effort of his to a psychiatrist, mention artistic licence and horse mania 
in passing, and the psychiatrist would see at once that the drawing 
clearly represents a stage in producing Sturge citric acid. 

As molasses is converted into acid-containing liquor by fermentation 
a felt of mould is also formed and when the optimum amount of 
citric acid has been produced this 'head' is removed. The felt contain.; 
an important Sturge by-product, ergosterol, the startiny material 
for the synthesis of Vitamin D2. 

BY PRODUCTS 

I 

ti .,...! .:. <.> .--- 

&y + 
8% ..*,, 

4iq  
A 1 $ FERMENTATION 3 FERMENTS. ) 

%, , LIQUOR LIQUOR -.. 
*+..u*"....w';. 

JOHN & E. STURGE LTD., WHEELEYS ROAD, BIRMINGHAM, IS. TEL: MIDLAND 1236 
TG& u s  
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"CIECH" 
Foreign Trade Enterprise 
Warsaw 10 12 Jasna St. Poland 

Sole exporters of the following products . 
a 

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

P A I N T S  A N D  

VARNISHES 

LABORATORY 

C H E M I C A L S  

REAGENTS 

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

O P I U M  ALCALI  

I SULPHAMIDES etc. 

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

ARTIST IC  POSTER 

P A I N T S  'TEMPERA'  

SALICYLATES 

HORMONES-ACTH 
and others 

Catalogues & Oflers on request 
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NECKAR WATER SOFTENER CQe LTD. 
Artillery Row, London, S.W. I 

. . -  . > - \ "  * * -  
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Phone : MARYHILL 225519 LONDON WAREHOUSE 
Grams : CAOUTCHOUC" GLASGOW GLASGoW BURSTON ROAD. S.W.15 

SODIUM PERBORATE 

ORGANIC PEROXY 

SODIUM SULPH lOE 

DETERGENTS 
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Research & Development 

0 NE O F  THE most important papers 
read at this year's British Associa- 
tion meeting at Sheffield was Mr. 

Ernest Rudd's report on the DSIR pre- 
liminary survey of British expenditure on 
scientific research and technical develop- 
ment (THE CHEMICAL AGE, 8 September). 
Yet the attention devoted to it by the 
press was relatively small. Much is being 
currently said about the need for the 
British Association to modernise its 
annual routine, but it is reasonable to 
wonder whether any changes will alter 
the fact that papers dealing, say, with sex 
or planetary exploration projects are 
bound to receive more public attention 
than those dealing with fundamental 
industrial facts. 

'What determines a country's rate of 
economic progress? Any economist can 
produce a long list of items, but one of 
the most important is the rate at which 
new ideas-new things to make, and new 
ways of making things-are adopted. 
This in its turn is partly dependent on 
the rate at which new ideas are produced 
or, in effect, the amount of research and 
development work being done.' This, the 
opening paragraph of Mr. Rudd's paper, 
could hardly be bettered as a straight- 
from-the-shoulder statement. 

The survey, the first of its kind, is sub- 
ject to fairly sizeable errors. The paper 
has been written before all the results 
have been received and correlated. How- 
ever, the data involved will be more out- 
of-date by mid-1957, the earliest time 
when greater accuracy can be reached. 
There were in fact two surveys. One, a 
large sample survey of industry as a 
whole to find out the number of people 

employed on research and development, 
two, a smaller survey to find out the 
average expenditure per person. The 
probable error is of the order of 10 per 
cent for man-power data and 20 per cent 
for expenditure data. Most figures given 
in the paper have been rounded off, a 
reasonable enough procedure a t  80-90 per 
cent standards of accuracy. The period 
covered is roughly that of 1955 though, 
with greater accuracy, it might have been 
given as the 1955-56 financial year. 
Research in Northern Ireland and 
research done abroad by British subsi- 
diaries are not included. 

Total figures for industrial research 
conducted by industry are expressed in 
outlay terms as follows: 

Man-power : 106,000 whole-time workers. 
Cost : f 185,000,000 per annum. 

In these totals, three industries had the 
following shares : 

A i r c r f  t: 
Man-power : 30,000. 
Cost : £90,000,000. 

Electrical Engineering: 
Man-power : 27,000. 
Cost : f 32,000,000. 

Chemicals etc. (excluding oil refining): 
Man-power : 15,000. 
Cost : £ 20,000,000. 

Thus, these three industries together 
account for some 70, per cent of the total 
man-power effort, and more than 70 per 
cent of the total expenditure. No one 
could dispute the fact that these three 
industries depend particularly upon 
research. The chemical industry always 
has done so, the other two are in a peak 



528 THE CHEMICAL AGE 22 September 1956 

phase of growth and change: but even 
making all due allowances for this thz 
proportionately small effort made by tlie 
whole of the rest of industry must be 
deplored. 

When non-private research effort is 
brought into the picture, the true total is 
as follows: 

Government research: f 120,000.000 
Privatz indrrstrial research: f 185,000,000 
N~tiorzalised inditstries' 

re.seurch: f 4,000,000 
Research associations, 

~iniversities etc.: f 16,000,000 

Total : f 325,000,000 

This figure is subject to an error of plus 
or minus f80 million (about 20 per cent). 
In the figure for 'Government research' 
the expenditure upon atomic energy has 
had to be estimated owing to  lack of 
information (for security reasons). 

It  might seem that industry's own sitare 
of this total is reasonable enough-£ I85 
out of £325 million looks like 57 per cent. 
But largely through Ministry of Supply 
and Admiralty payments, some El20 
million of the £185 million is paid for by 
the Government. Industry's true share is 
about 20 per cent or  slightly less. How- 
ever, if this comment is taken as a 
criticism of industry, it seems a fair reply 
for industry to say that much of the total 
expenditure by the Government is, in fact, 
funded by taxation of profits. 

An obvious deduction is that the pro- 
portion of research and development 
effort classifiable as 'defence' must be 
very high. According to the DSTR survey 
it is above 60 per cent. Perhaps this can be 
too readily criticised. It  certainly does 
not mean that research conducted for 
defence purposes has no other uses. For 
example, would polythene stand where 
it does today had it not been for wartime 
development? Research effort can be 
classified, but the results of research are 
not as easily confined to the same filing- 
system. 

I t  may be open to question whether 
any country should decide how much 
research work it needs by making com- 
parisons with other countries' decisions. 
The research enthusiast-and the whole 
of this century's industrial story proves 

that the research enthusiast is right- 
would probably say that the decision 
should be non-relative, that the effort 
devoted to  research should be 'large 
enough to hurt.' Mr. Kudd's paper in- 
cludes an Anglo-US comparison. It  may 
be questioned whether the problems of 
a small country with so many raw 
1nater.ial ditficulties can be brought into 
the same perspective as those of a large 
country without major difficulties in raw 
materials. An up-to-date Anglo-German 
comparison might have been more infor- 
mative and rational. 

As here. so also in America, the three 
largest industrial efforts are made by the 
same industries, aircraft, electrical engin- 
eering, and chemicals. In US. however, 
their total elTort (as cost) is only one half 
of the total, not nearly three-quarters. 
US manufacturing industry employs six 
times as many graduates on research and 
development as British industry. In one 
respect, British research expenditure 
appears to be bolder than that of the US 
--we spend 2.0 per cent of our gross 
national product income compared with 
their 1.5 per cent. But this is quickly off- 
set by the difference in defence and non- 
defence outlay. More than 60 per cent of 
our effort is for defence; in US, the pro- 
portion is 34 per cent. This means that 
the Americans are devoting to civil 
research and development one per cent 
of their gross national product income, 
compared with a figure of 0.7 per cent 
for  our civil effort. Nor is this all. The 
U S  national product is 2; times per 
person more than ours-so, even with 
national differertces of size and popula- 
tion allowed for, the US outlay on civil 
research etc., is in fact Inore than three 
times the British outlay. (Perhaps it is 
almost sadistic to point out also that in 
the past 10 years or so a profitable 
amount of US development effort has 
been devoted to projects whose origin by 
research was mainly British!) 

Clearly enough, the size of the US 
effort is much bigger and it has a better 
balance. But absolute need and not keep- 
ing-up-with-the-Jones's comparison is the 
better guide. The fact is that the British 
research and development effort is not 
nearly enough, moreover it is not well 
balanced. 
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Perkin's discovery, will illustrate the growth 
of the dyestuffs industry since his time, and 
also the recent developments in the industry. 

Price Stabilisation Continued The exhibition opens from 2 to 5 p.m. on 
It is announced by Matthey the first day and will be open from 9 a.m. to  

Co- Ltd.9 London ECl,  that the company 5 p.m. on the remaining days. This depart- 
has decided to continue the present policy ment at Leeds University is the only one of 
in regard to charges for refining and manu- its type in the country. 
facturing wherever vracticable. It stated 
on 27 March that charges for refining and 
manufacturing would be stabilised for six 
months. 

Effluent Permitted 
At a meeting held at Chester on Friday, 

14 September, the Dee and Clwyd River 
Board agreed that Monsanto Chemicals Ltd. 
of Ruabon should be given permission to 
discharge effluent into the River Dee at 
Mostyn. The resolution of approval added 
that the company will be held responsible if 
any adverse effect on the fisheries is directly 
traceable to any effluent from these works. 

Salt Bath on Show 
Wild-Barfield Electric Furnaces Ltd., of 

Watford, included a small self-contained 
electrode salt bath-Model ESB 69-on 
their stand a t  the exhibition held in conjunc- 
tion with the Electroheat in Industry and 
Commerce Conference a t  Cardiff between 
18 and 21 September. There was in addi- 
tion a small drip feed gas carburising fur- 
nace operating with Carbodrip drip feed 
liquid. This equipment enables gas car- 
burising to proceed at nearly the maximum 
theoretical rate with complete control of 
case depth and type of case. 

Change of Address 
The Tnstitute of Metals and its publica- 

tions. TIre Journal of the Institute o f  Metals, 
Metnll~trgicnl Abstracts and Metallurgical 
Reviews, have moved to 17 Belgrave Square, 
London SW1 (telephone : BELgravia 3291). 
Correspondence for the Advertisement 
Department and the Joint Library & 
Lnformation Department should be addressed 
t o  4 Grosvenor Gardens, London SWI 
(telephone : SLOane 0061). 

Mauve Centenary Exhibition 
From Wednesday 26 September to  Friday 

28 September, the Colour Chemistry and 
Dyeing Department of Leeds University is 
holding an exhibition in the department to 
commemorate the centenary of the discov- 
ery of the first aniline dye-Mauve-by Sir 
William H. Perkin. The exhibition, which 
will include historical documents relating !o 

Scottish Representatives 
Hess Products Ltd., and A. Hess & Bros. 

Ltd., have appointed as representatives for 
Scottish sales (apart from the paint and 
printing ink trades), Anglo Scottish Chemi- 
cal Co. Ltd., Bank of Scotland Chambers, 
20 Renfield Street, Glasgow C2. (Central 
7421). MR. G.  D. W. ORGAN will be handling 
the business. 

British Tetracycline Patent 
The Pfizcr Corporation has been granted 

a patent in Great Britain to produce the 
antibiotic tetracycline. The patent covers 
tetracycline and its salts as well as pharma- 
ceutical and veterinary preparations con: 
taining them. It also covers a process for 
the production of tetracycline by catalytic 
hydrogenation of chlortetracycline. 

New Chemical/Metallurgical Plant 
Foundry Services Ltd., Birmingham, has 

issued invitations to  1,000 foundry custom- 
ers from all over Britain to  mark the com- 
pletion of the new works at Drayton Manor, 
near Tamworth. Visits will spread over the 
whole of ' Open Week ' beginning Mondav 
24 September. The new factory is stated to  ' 

be the largest and most up-to-date plant of 
its kind in the world for the manufacture of 
chemical and metallurgical products for the 
treatment of molten metals and of the 
moulds into which they are cast. The com- 
pany maintains an advisory service on 
metallurgical problems and difficulties arising 
in the customers' own works. 

Monkton Coke Works Output 
As a result of extensions to Monkton 

Coke Works, the plant will begin carbonis- 
ing 1,300 tons of coal daily in November, as 
against 600 tons daily with the original 
plant. It is stated that when the ovens (66 
in number) are in full production, 10,000,000 
cu. ft. of purified gas daily will be produced 
compared with 4,000,000 cu. ft. of unpuri- 
fied gas a t  present. Annual output of tar 
will be 22,000 tons with 4,700 tons of sul- 
phate of ammonia. Some 3,300 tons of 
crude benzole will be produced daily. 
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Butakon Copolymers Versatile Materials 
ICI Introduces New Range 

A R A N G E  of copolymers of butadiene 
with a variety of other monomers such 

as  styrene, methyl methacrylate and acrylo- 
nitrile, is being introduced for  the first time 
in Great  Britain by Imperial Chemical Indus- 
tries Ltd., Plastics Division, under  the trade 
name Butakon. Initial manufacture will 
be of the order of 10,000 tons per annum 
at  ICl's Wilton Works, Yorkshire. T h e  
plant should be in operation by  the end of '  
this ycar. 

T h e  Butakon range of copolymers will 
provide a series of speciality copolymers. 
some of which a re  novel in charactcr and 
application and others which have previ- 
ously been available only in limited quanti- 
tics by import. T h e  range will include the 
so-callcd ' high styrcnc ' reinforcing resins 
containing more than 50 per cent of styrene, 
which havc provcd excellent reinforcing 
agents for  both natural and synthetic rub- 
ber. particularly in the mrinufacturc of shoe 
soling compositions. Carcful studies in 
the mcrits of Rutakon copolymers as  shoc 
soling compositions indicate that these will 
wear three to four  times a s  long as  the best 
ler~thcr procurable. 

Synthetic Rubbers 

Butadienc/acrylonitrilc oil-resisting syn- 
thetic rubbcrs. known as  Butakon A. have 
also bccn developed. Thcsc nitrile rubbers 
have varying applications. ranging from 
flexible fucl tanks to  oil-resistant hose. 

Thcre are already established and growing 
applications fo r  aqueous dispersions o r  
latices of butadicne copolymers. Butakon 
copolymers of the A, M and S series will be 
available in this form. Such latices are  being 
used increasingly in the paint and paper- 
coating fields. and there a rc  growing uses in 
the Icather. adhesives and rubber industries, 
Copolymers containing about  60 per cent of 
styrene have provcd the most suitable fo r  
emulsion paints and products of this type are  
includcd in the Butakon S series. Novel 
materials in paint manufacture having the 
advantage of improved colour stability and 
gloss on agcing are  provided by the Butakon 
M series based on butadienelmethyl 
methacrylate. This  series and that of thc  
butadiene/styrene (Butakon S) series can 
be used as  pigment binders in paper-coating 
operations. 

A R A L D I T E  E P O X Y  RESINS can be con- 
sidered among the most versatile of new 
materials. These resins, developed by Ciba 
Ltd., Basle, Switzerland and manufactured i n  
the  UK by Aero Research Ltd., Cambridge. 
have properties which have resulted in their 
being used in many and diverse industries. 
(Aero Rescrircll Technical Notes, Bulletin 
No. 163, July 1956). Excellent adhesion. 
strength, chemical resistance and electrical 
insulation, have lead t o  their employment in 
castings, fillers and surface coatings, and ds 
insulators and 'potting' agents for  electri- 
cal components. As they are structural 
materials in their own right they have been 
niost successfully applicd as  the 'continuous 
phasc' in laminates. 

Reccntly, use was madc of Aralditc epoxy 
resin in opcning the Dead Sea Scrolls which 
were discovered in a cave in Jordan. T h c  
scrolls. originally riveted together t o  form 
a single plaque about  8 feet long by  I f  
inches wide, were of copper o r  copper alloy, 
0.004 inches thick. on which lettcrs had been 
impressed with ;I small punch. T h e  Scrolls 
had detcrioratcd badly and n o  metallic 
coppcr remained. Because of extreme 
brittlcness of the scrolls. it was doubtful 
whether they could be read. Dr.  H. Wright 
Raker. Professor of Mechanical Engineering 
at  Manchestcr Collegc of Technologv. was 
entrusted with thc work of opening the 
scrolls. After dclicatc cleaning the scrolls 
were coatcd with Araldite epoxy resin 
(No.  101 with hardener 951) and a small 
quantity of Toluene and heated at  a tempera- 
ture of 40°C for  a few hours in an electric 
oven. This  treatment transformed the brittle 
sheet of salts into a tough material which 
could be handlcd with confidence. 

Dunlop's New Factory 
A factory. equippcd at a cost of more 

than £250.000. has bccn built a t  Hirwaun. 
South Walcs. fo r  producing Lastex yarn and 
Lactron thrcad. Mr. John H. Lord, Dunlop 
director and chairman of Lastex Yarn and 
1-actron Thrcad Ltd.. stated that whcn pro- 
duction began Infcr in the ycar it was hoped 
tc; employ 350 people. Mr .  Lord said it way 
logic:~l t o  set u p  the factory a t  Hirwaun 
where the manufacture of Dunlopillo was 
already established because their main raw 
mntcrial. liquid rubber latex. was the same 
and arrived at Swansca docks. 
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' GETTING RID of toxic or odorous 
fumes by exhausting them through 
stacks may be a thing of the past '. Thus 
runs the opening sentence of an article in 
Chemical and Engineering News (1956, 
34, 4096). Its truth would certainly open 
up a pleasant vista for chemical industry, 
whose air pollution problems have not 
been lessened by modern process 
developments. However, the article is 
practical rather than prophetically tan- 
talising. It describes a new approach to 
the fundamental problem of gaseous 
effluent disposal, destruction of the 
objectionable gas by combustion coupled 
with the use of the resultant heat for 
steam generation. Natural gas is used as 
the added fuel and the combustion pro- 
cess is catalytically guided. The amount 
of fuel required can be calculated from 
the oxygen content of the waste gases, 
though it is said that a five or 10 per cent 
excess on calculated amount is needed. 
This suggests that the new method of 
eliminat~on may be applicable only to 
waste gases with an oxygen content, or 
to wastes that are reducible. A unit 
based upon this principle has been in- 
stalled at a nitric acid plant. It  is less 
than 23 feet long and under six feet high; 
the fuel and waste gases-the latter pre- 
heated-mix in the catalyst chamber at 
about 900°F. This temperature may 
rise through reaction to about 1,600°F 
depending upon the waste gas oxygen 
content. The gases then pass on- 
purified in the sense that they can no 
longer give rise to fuming-to a heat ex- 
change cooler, most of the heat thus being 
recovered. It is said that one such unit 
can deal with the tail gases from a 250- 
tons-per-day nitric absorption column. 

Although this system was devised to 
deal specifically with nitric oxide fumes, 
the parent firm (Chemical & Industrial 
Corporation) are said to have developed 

similar units for other kinds of atmo- 
spheric pollutants. The active type of 
catalyst, such as platinum, palladium, 
nickel, rhodium, is the most suitable, for 
the apparatus is simplified, the heat. 
development increased, and the catalyst 
itself more easily controlled. Natural gas 
is, of course, a relatively cheap agent in 
the US. In many other countries the 
supply of a gaseous fuel would be more 
costly, or call for other equipment for its 
synthetic production. Nevertheless, cata- 
lytic combustion combined with heat 
recovery may prove cheaper than the 
cost of atmospheric pollution, especially 
in a world which is becoming increasingly 
sensitive about the discharge of effluents. 

The Republic &Farm chemicals 
THE REPUBLIC OF IRELAND 

could enjoy much greater prosperity if 
her agricultural production Was bigger 
and more economic. This has been said 
niany times before of course. Not much 
that Denmark has done could not be 
done by the Republic, though a wetter 
climate would place even more emphasis 
upon meat and dairy products as these 
are so considerably conversion-products 
of grass. Against these prospects, South- 
ern Ireland has one of the lowest ferti- 
liser usage records in Europe, viz, 

Pounds o f  plant-food per acre of agricultural land. 
nitrogen phos. acid potash 

Re~ublic of Ireland 2.9 12.2 8.3 
Britain 17.5 24.3 18.4 
Belgium 48.3 46.3 72.8 

Average for all OEEC 
countries 12.9 18.9 17.2 

As the last line of figures, the OEEC 
average, includes some very low-using 
countries whose agricultural methods are 
still primitive, the Republic's rate of ferti- 
liser usage is particularly poor-a quarter 
of the average for nitrogen, a third of 
the average for phosphate, and about 
half the average for potash. 

There are signs that something is being 
done to improve this situation. A begin- 
ning, properly enough, has been made 
with lime. If soil acidity is rife, fertiliser 
applications will not give their fullest 
benefits. A .subsidy scheme for lime 
(which pays the transport cost from plant 
to farm) has been initiated and in a few 
years the consumption of ground lime- 
stone has been quadrupled. A 1954 ton- 
nage of some 650,000 has jumped now to 
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over the million level. This sharply in- 
creased demand has led to considerable 
investment of capital in limestone grind- 
ing plants, and the number of these in 
the Republic has risen from 12 to 50 in 
under five years. The subsidy cost is 
ris~ng with tonnage; it is estimated to 
cost £706,000 in 1955-56. However, a 
far more generous subsidy scheme for 
lime and liming materials in general has 
operated advantageously in the U K  since 
1937, and has amply repaid its cost 
through the national value of increased 
crop output. 

But lime can be no more than a start. 
The Irish Department of Agriculture has 
recently claimed that twice as niuch nitro- 
gen, three times as much phosphate, and 
five times as much potash are now being 
used by farmers than before the war. 
This statement would be more impressive 
if the OEEC comparison figures were not 
also available; obviously, the pre-war 
consumption standard is too low to be an 
effective base for comparison. If a sub- 
sidy for, lime has proved so effective, the 
Irish Government should consider intro- 
ducing some similar scheme to encourage 
more fertiliser usage. 

Atomic Waste Disposal 
ON OCTOBER 17 the Calder Hall 

nuclear power station will come into 
operation; other reactors are being con- 
structed. The safe disposal of atomic 
waste from these reactors will present 
problems but some waste is being dis- 
charged into the sea. The annual report 
of the AEA (HMSO 2s 6d) indicates that 
radio-activity studies on fish, sea-weed 
and sand etc, have been in progress. The 
British Medical Journal (4 August) points 
out that since 'the rate of interchange 
between surface and deep water varies in. 
different parts of the world, and radio- 
active materials vary in the rates at which 
they decay, the particular places chosen 
for the disposal of waste have to be 
studied with some care.' 

One of the best depositories for fissile 
material appears to be the Black Sea, as 
the time taken for the deep water to move 
near the surface and be replaced by new 
water mixing downwards (the flushing 
time) is about 2,500 years. The flushing 
time in the Atlantic and Caribbean is 

estimated at a few hundred years. Thus 
short-lived fission products can be dis- 
posed of in the ocean depths. There is, 
however, uncertainty about the safety to 
commercial fisheries, and hence to man, 
o f .  dumping long-lived fission products 
such as radio-strontium (Biological Etfects 
of Atomic Radiation, Summary Reports 
from a study by the National Academy 
of Sciences, Washington, US, 1956). 

Titanium Reduction Process 
COMPARABLE TESTS with the two inert 
gases, argon and helium, in the US Bureau 
of Mines' perfected Kroll magncsium-reduc- 
tion process for making titanium, conducted 
over a period of months at the Electro 
Metallurgical Experiments Station Boulder 
City, Nevada, US, have shown conclusively 
that high-purity argon can be substituted for 
the scarcer helium in the reduction of 
titanium chloride with magnesium. Mr. C. T. 
Baroch, Bureau Metallurgist, and two 
former associates, Mr. T. B. Kaczmarck and 
Mr. John F. Lenc, report that the reduction 
could be accomplished with no noticeable 
impairment in the quality of the resulting 
titanium sponge metal and with only minor 
alteration in the reduction technique. 

Relative costs of using the gases was not 
determined, but the Bureau Director, Mr. 
Marling J. Ankeny has said that the findings 
are extremely significant and will be 
increasingly important should greater quanti- 
ties of helium be required for military or 
atomic energy uses. 

From Natural Gases 

Helium is extracted from some natural 
gases by the US Bureau of Mines and large 
amounts are used by the Atomic Energy 
Commission, the Department of Defence, and 
private industry. Argon, extracted from the 
atmosphere, is used extensively for shielded- 
arc welding of certain metals. However it 
cannot substitute for helium in all fields 
where the latter is used. 

A copy of Report of Investigations, 5253- 
Helium and Argon as Inert Atmospheres in 
Producing Titanirlm can be obtained from 
US Bureau of Mines, Publications Distribu- 
tion Section, 4800 Forbes St., Pittsburgh 13. 
Pa. It should be identified by number and 
title. 
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TITANIUM OXIDE PIGMENTS 
Trends Reviewed at OCCA 

Meeting 

T HE paint machinery manufacturers in this 
country, said Mr. Hibberd,, were follow- 

ing the American lead by developing high 
speed dispersing equipment which, given 
suitable raw materials, was capable of high 
yields of paint with a fineness of grind 
satisfactory for most purposes. Many 
titanium oxide manufacturers had antici- 
pated that development and had had on the 
market for some years 'refined' pigments 
which gave a really good performance in 
those high speed dispersing machines. 

At first, United Kingdom manufacturers 
had concentrated on the refining of rutile 
grades, but only this month a new refined 
anatase grade (Anatase LF) had been intro- 
duced which, it was claimed, had all the ease 
of dispersion charactcristics of the well 
known Rutiox HD. 

Giving some typical results under 
optimum conditions on a laboratory m o d ~ l  
Kady mill, he said paints made in that way 
with refined TiO, pigments were perfectly 
satisfactory for the majority of brushing 
decorative .paints, but were not yet good 
enough for very high quality industrial 
finishes where much thinner coats were 
applied. Commissions were made in the 
laboratory between ball milled and Kady 
milled paints by measuring the gloss of 
films of different thicknesses which had been 
applied to glass by a '  spinning table 
technique. 

Gloss Measurements 

He gave details of the method of paint 
preparation and film application together 
with the gloss measurements and some 
photomicrographs of some of the thinner 
films. It was seen from those results, and 
better still from visual examination of the 
examples he exhibited. that the critical film 
thickness above which the film was free from 
'nibs' was lower for propedy ball-milled 
paints than for the best that could be pro- 
duced on the Kady mill. 

While the thinness of the films required 
to show u p  the differences between the two 
types of milling reflected great credit on the 

At the first meeting of the London Section 
of the Oil and Colour Chemists' Associa- 
tion in the 1956157 session on Thursday 
13 September, Mr. A. D. Hibberd, B.Sc., 
of British Titan Products Co. Ltd., presented 
a paper entitled 'Trends in Titanium Oxide 
Pigments and Titanium Oxide Pigmented 
Paints.' Mr. H. A. Newnham, B.Sc. (chair- 
man of the Section), presided. 

titanium pigment manufacturers, further 
improvements were desirable to enable paint 
to be made eventually with a bucket and 
stick. 

On the subject of yellowing, the author 
discussed some work in his company's 
laboratories which confirmed the conclusion 
in a report of the Federation of Paint and 
Varnish Production Clubs that the yellowing 
of air drying oil esters and alkyds in light 
o r  dark depended upon the nature of their 
acid constituent, and that yellowing in the 
dark was significantly grehter than in the 
light. 

Choice of Materials 

It had also been found (a) that the type of 
titanium oxide used had a negligible effect 
on yellowing and (b) that titanium oxide 
pigments did not increase the yellowing of  
air dried paint films. Paint manufacturers 
were now in a position, he said, to use 
either anatase or rutile titanium oxide for 
stoved application appliance finishes for 
indoor use, where non-yellowing properties 
were required. He  gave details of some 
work to illustrate the beneficial effects of 
the modification of anatase titanium oxide. 

With regard to chalking resistance, he gave 
a selection of chalking curves from the 
results of his company's work on mixed 
pigmentations which were described in 
detail to the Newcastle Section of OCCA 
18 months ago. In general it was shown 
that substitutions in a paint of original 
Rutiox C R  by other pigments did improve 
chalking resistance, although the amounts 
required were large. For example, for zinc 
oxide about 40 per cent substitution was 
required and for white lead about 50 to  75 
per cent was necessary. 

In the case of antimony oxide, however, 
as little as 15 per cent of antimony oxide 
substituted for Rutiox CR was found to be 
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But in the case of. pigments of equal hiding 

Titanium Pigments 
beneficial. I t  was also shown that reason- 
able substitutions of Rutiox C R  by the other 
white pigments did not delay the incidence 
of chalking but only reduced its severity 
once it  started. 

H e  also discussed at some length some 
work o n  the current modified Rutiox C R  
itself and in admixture with other white 
pigments and commented on  the results 
obtained by Campbell and Hughes in thei: 
recent contribution t o  JOCCA (July, p. 481). 

That  led him to discuss the problems aris- 
ing in the use of a clear medium layer over 
a film in relation to  chalking, checking etc. 
H e  concluded that there were possibly many 
practical difficulties and would be many 
objections to the use of a clear varnish coat, 
but one was tempted t o  wonder whether thz 
bogey of clear varnish films lifting from 
anatase paints had left too lasting an 
impression. Certainly this did not happen 
with Rutiox CR, and with more durable and 
non-yellowing varhishes now available it was 
interesting to  speculate whether the wheel 
had turned full circle back t o  the use of a 
final coat of varnish. 

Discussion 

Regarding the onset of chalking where 
there was a protective layer of varnish over 
a film, Mr. Hibberd was askcd if exposures 
had been made with the film thickness 
associated with printing inks. H e  replied 
that he had not done any work on the chalk- 
ing of printing inks. The  proportion of clear 
layer over a thin layer would be very 
similar to that on an ordinary paint, but, of 
course, in amount it would be very much 
thinner. Therefore, one would expect chalk- 
ing to start much more quickly than 
wlth an ordinary paint. 

Next he  was asked if it was right to  con- 
clude that increasing covering power meant 
increase of chalking. H e  said he  believed- 
although he and his colleagues were not sure 
about it-that the original Rutiox C R  was 
on the borderline between the  photo-active 
and photo-protective, and hence a more 
photo-protective pigment, when substituted 
for  a proportion of Rutiox CR, would give 
a real improvement in chalking resistance, 
but only because one had made a substitu- 
tion; in other words, there was a dilution 
effect. 

power one was buiiding u p  a more highly 
pigmented film, and irrespective of the 
relative hiding powers of the other pigments 
one was getting protection of the underlying 
surface of medium by the film on the top. 
H e  was not sure of thc whole mechanism, 
but it would appear that the original Rutiov 
C R  a t  any rate was not  completely photo- 
inactive, and by the substitution of  some- 
thing which was photo-inactive one would 
improve the results. 

With regard to  the author's comparison 
of films containing pigmcnts prepared in the 
ball mill and the Kady mill respectively, he 
was asked for  an indication of what 
happened with those pigments if they were 
mixcd in n heavy duty mixer with high sheer. 
By and large. he said. he and his colleagues 
d ~ d  not believe that we could develop 
sufficient shear in a high duty mixer to break 
down the particles which the Kady mill 
would break down. 

Tn reply to  n further question he said thc 
reason for applying a clear coat over a pig- 
mented film was to obtain some practical 
benefits from the work of Campbell and 
Hughes. If we increased the value of a paint 
by pigmenting it, it lost gloss quickly, and 
that was impracticable for  most decorativl: 
finishes. In the work described there was in 
fact a protective layer and a decorative layer; 
but the time over which the decorative 
feature rcmained depended on the  durabilitv 
of the medium itself. 

More  Difficult Conditions 

It was suggested that, when Mr. Hibberd 
did further work on ovcrcoatings. he would 
choose some rather more difficult exposure 
conditions. The  speaker had in mind con- 
ditions where diffcrential swelling between 
the various coatings was possible. 

A comment on a photo-micrograph of a 
film 2.5 microns thick, pigmented with the  
new anatase. the material being prepared 
in a ball mill, was that it seemed extra- 
ordinary that so thin a film was so  smooth. 
Tha t  newly found grade of material must 
have been practically completely free from 
aggregated pigment particles. 

Finally it was pointed out that the chalk- 
ing curves that had been exhibited showed 
practically n o  variations, and a speaker said 
he suspected that the site on which the 
author's chalking experiments were carried 
out was not particularly severe from the  
point of view of chalking. 
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, MR. A. E. S M E E ~ O N ,  manager, ovcrscas ad- 
r c u r ' L c  I I' " I  1, rninis~ration dep;~rtmmt,  has been appointed 

;I director of Evans Medical (Nigeria) Ltd. 

.) MR. HENRY SCI-IIHSSL has been appointed 
tcchnic;~l as.;istant to the manager of re- 

MR. L. A. WISEMAN has been appointed 
deputy director of The British Rayon Rr- 
search Association and will join the organ- 
isation on 1 December. He is 40. At 
present he is working at  the Atomic 
Weapons Research Establishment a t  Alder- 
maston. Berks. 

MR. S. L. WAIDE, local director and 
general manager of the chemical division, 
Newton, Chambers & Co., has been ap- 
pointed an  assistant managing director. 

MR. W. L. NICOL, works manager of the 
Scottish A&ricultural Industries Ltd. plant at 
Newton on Ayr, has bccn promoted to thc 
Edinburgh works where he will assume duty 
ir October as deputy production and tech- 
nical manager. For the past 12 yea'rs he 
has tecn in charge of the Ayr fertiliser 
works. 

Courtauld's Scientific and Education~I 
-[-rust Fund has awarded four post-graduate 
research scholarships in textile technology 
to the following students:-MR. BRIAN 
CHALKLEY of Wakefield, MR. PAUL ENDLEY 
WILLIAMS of Leeds, MISS JENIFER ANV 
SOPER, also of Leeds. and MR. WILLIAM 
GREENWOOD KAYE, of Elland. 

T o  aid the recruitment of young scientists, 
DR. F. DIN, a research scientist at British 
Oxygen's Research and Development Centre. 
Morden. Surrey, visits schools, scientific 
societies and technical institutes to  demon- 
5trate the properties of liquid oxygen. On 
7 September, Dr. Din performed on BBC 
children's TV. and he has also appeared 11 
a women's TV programme. His repertoire 
included a demonstration of ' tricks ' with 

a liquid oxygen. 
! 

Staff changes are announced by Evans 
Medical Supplies Ltd., Speke, Liverpool, as 
follows:-MR. G.  A. WILSON, formerly 
general manager, has been appointed man- 
aging director of Evans Medical (Wales) 
Ltd.: MR.' G. T. RANDAL DAVIES. oversea5 
marketing manager, has been appointed il 

director of E.S.L. & W. (South Africa) 
(Pty.) Ltd.; MR. T. J. GARNER, export sales 
manager, has been appointed a director of 
Evans Medical Supplies (India) Private Ltd.; 

search and development of the- industrial 
chemicals division, Olin Mathieson Chemi- 
cal Corporation. He  will be located at thc 
company's divisional headquarters offices in 
Baltimore, Md. Mr. Schiessl has been with 
Olin Mathieson since 1950 and most recently 
was liaison engineer at  the Niagara Falls, 
NY, research laboratories. He is a chemi- 
cal engineering graduate of Cornell Univer- 
sity and a member of the American Chemi- 
cal Society and American Institute of 
Chemical Engineers. 

MR. J. V. GALLAGHER has resigned as a 
director of the Anglo-Lautoro Nitrate Cor- 
poration. 

After 65 years' continuous service at  the 
Cleckheaton chemical works. MR. D. P. B. 
DAVIES retires at the end of September. Hc 
will, however, continue to act in an  advisory 
canacitv. It was in 1891 that Mr. Davies . , 
began work with the Cleckheaton Chemical 
Co. Ltd. (now part of the Laporte Group). 
He became secretary of the company and 
chairman and managing director in 1936. 
He continued as managing director when 
Cleckheaton Chemicals joined the Laport.: 
Group in 1954. Recording appreciation ~f 
Mr. Davies' 'untiring services over an ex- 
ceptionally long period,' Laporte Acids Ltd. 
state: ' In our view this constitutes a record 
that under present day conditions is unlikely 
to be repeated, let alone surpassed.' 

M r .  D. P.  B.  Davies 
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Antioxidants , in Foods 
Functions Discussed by DSIR Chemist 

C HEMISTS have to concern themselves 
with the action of antioxidants in foods 

because storage behaviour is often influenced 
in marked degree by the pro- and antioxi- 
dants which foods already contain naturally, 
or which they acquire fortuitously during 
handling and processing, said Dr. C. H. 
Lea, of the DSIR Low Temperature 
Research Station, Cambridge, in a paper 
delivered to the chemistry section of the 
British Association in Sheffield on 31 August. 

Addition of chemical antioxidants to food. 
in the way that they are added to rubber 
and petroleum products, was not at present 
permitted in this country, said Dr. Lea. A 
limited use of antioxidants was, however, 
already permissible in a number of other 
countries and recent recommendations by the 
Preservatives Sub-Committee of the Food 
Standards Committee of the Ministry of 
Agriculture, Fisheries & Food indicated that 
we may perhaps follow suit in the not too 
distant future, he added. 

Loss of Natural Aroma 

Defects arising from the action of atmos- 
pheric oxygen, which could sometimes be 
combatted by the use of antioxidants, 
included loss of natural 'fresh' aroma and 
flavour, the development of 'rancid' or other 
'off' odours and flavours, discolorations and 
loss of nutritive value due to the destruction 
of vitamins A, E and C .  

Antioxidants which had been found useful 
in fats and other foods were usually ortho- , 

or para- substituted phenolic compounds, 
continued Dr. Lea. Many of these occurred 
naturally, e.g., the tocopherols (vitamin E), 
gallic and caffeic acids, flavonols such as 
uercetin and rhamnetin, and tannins. Others 3 were synthetic compounds such as BHA and - 

' R H T  which had been 'taken over' from the 
petroleum industry. Certain aromatic amino 
compounds had found a very limited use, as 
for the preservation of carotene in dried 
lucerne and for the stabilisation of synthetic 
vitamin A. 

A second large class of substance included 
synergists and metal deactivators, which 
reinforced the antioxidant activity of the 
primary inhibitors, often by complexing 
traces of pro-oxidant metals. Substances of 

this type, such as citric acid and its oil- 
soluble monoesters, could, said Dr. Lea, help 
to protect edible fats and oils against traces 
of copper and iron picked up from the plant 
during processing. Ascorbic acid was also 
a useful inhibitor of enzymic browning in 
fruits and vegetables, a form of deteriora- 
tion due to the oxidation of polyphenolic 
constituents under the influence of a copper- 
containing enzyme. 

Rendered animal fats contained relatively 
little natural antioxidant and could often 
be stabilised in some degree by the addition 
of vegetable materials richer in natural 
inhibitors, continued Dr. Lea. The smoking 
process as applied to bacon or fish, provided 
another means of incorporating phenolic 
antioxidants which helped the fat to resist 
'the development of rancidity. 

When chemical antioxidants were to be 
added directly to foods elaborate precau- 
tions had to be taken, by extensive feeding 
tests with animals over long periods, to 
ensure ,that no appreciable hazard to health 
resulted. Just how to ensure a satisfactory 
standard without unnecessarily restricting 
progress by over-caution was a question 
causing much concern at present, not only 
in connection with antioxidants but for all 
non-nutrient chemicals which found their 
way into food by whatever route or  for 
whatever purpose. 

Filter Paper Prices Stabilised 
Instead of making a general percentage 

increase on all its products, British Filters 
Ltd. has carefully studied each of its pro- 
ducts to discover the minimum increase 
necessary to arrive at realistic prices in rela- 
tion to actual current costs. The company 
has in fact kept the prices of its industrial 
filters stable for the last four years, against 
the pressure of steadily mounting costs by 
increases in productivity and total sales. 
The prices of about half the company's pro- 
ducts have been increased. Further 
economies and productivity improvements 
now planned will be directed towards main- 
taining, and wherever possible, reducing these 
prices. 
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Preparation of Fluoroacetic Acid 
FLUOROACETIC ACID was described by 
Saunders and Stacey (1. chem. Soc., 1948. 
1773). In a recent communication to THE 
CHEMICAL ACE, Dr. M. A. Phillips, D.Sc., 
F.R.I.C., A.M.I.Chem.E., reported the follow- 
ing method of preparation of small quanities 
of fluoroacetic acid from the now freely 
available fluoroacctamide 

F.CH,CONH, + H 2 0  + HCI + 
F.CHz COOH + NH4 Cl 

Fluoroacetamide (77 g.) is dissolved in 
water (77 ml.) and concentrated hydrochloric 
acid (sp.gr. 1.18;77 ml.) is added. The 
mixture is refluxed for three hours and is 
then evaporated to dryness under reduced 
pressure, care being taken that the tempera- 
ture of the contents of the still does not 
exceed 40°C at any time. This process 
retains the fluoroacetic acid and ammonium 
chloridc formed by the hydrolysis while 
removing the excess water and hydrogen 
chloride. The solid mass in the still is then 
removed and dried thoroughly in a vacuum 
desiccator over calcium chloride and is dis- 
solved in 250 ml. of water. 

Continuous counter-current extraction of 
this solution with ether or, preferably, di- 
isopropyl ether, takes the bulk of the fluoro- 
acid into the organic solvent which is then 
dried, using anhydrous sodium sulphate and, 
after filtration, distilled to remove solvent. 
The residual material weighs about 70 g. and 
is crude fluoroacetic acid (titre equivalent id 
95-93 per cent F.CH?COOH); fractionation 
at 20 mm. gives 65 g., bp. 94-5°C. The yield 
of distilled acid, bp. 167-8°C at atmospheric 
pressure is hence 84 per cent of theory. 

Fluoroacetic acid is a toxic product and 
should be handled with caution; the above 
preparation should be done in a fume 
cupboard. 

US Cement Production in 1954 
Production of Portland cement in the US 

during 1954 amounted to 272,352,557 
barrels, an increase of 3.1 per cent over the 
1953 figure, according to the Bureau of 
Mines, US Department of the Interior. 
Other hydraulic cements ako  showed an 
increase in production. Shipments from 
Portland cement plants in 1954 totalled 
274,871,992 barrels valued at  $759,861,502. 
Shipments of the other hydraulic cements 
were 3,513,358 barrels valued at  $13,214,960. 

Russian Chemical Abstracts 
RECEIPT of a further six issues (1 to 5, 
1956) of these chemical referati at  the British 
Museum. shows expansion in size and scope 
since their commencement in 1953. 

At that time (actual date of commence- 
ment, 1 October) the first issue contained 
1,297 abstracts, and the last, issued 15 
December, went up to 10,042. These were 
paged by column, as in the US Chemical 
A bstmcts, but from 1954 pagination has beer1 
by page and not by column. Each issue for 
1956 so far numbers 480 pages on average. 
as compared with 448 columns in 1953, or 
more than double the size in three years. 
There is a separate series for biological 
chemistry, of which the first six 1956 issues 
total 6,241 abstracts. In all cases the issues 
are twice monthly. The number of chemical 
abstracts in the first six issues for this year 
totals 18,355. 

Classification appears to be much the same 
as the US. but there' are separate sections 
for corrosion and its problems and for 
safetv first and sanitation. In most cases the 
abstracting is full and thorough. The auth?r 
index in both Russian and English charac- 
ters, is a useful guide in transliterating many 
proper names which sometimes assume 
weird forms in their literal Russian charac- 
ters, thus Dzhems for James. 

Atomic Energy for Egypt 
AN AGREEMENT has been signed be- 
tween the Egyptian Government and the 
USSR for co-operation in the field of use 
of atomic energy for peaceful purposes. The 
agrcement stipulates that the two Govern- 
ments will co-operate in nuclear research 
work and the practical application of scien- 
tific progress in atomic energy for the con- 
struction of institutes, laboratories, the 
supply of apparatus and instruments, ex- 
change of experts and technicians and the 
delegation of Egyptians to the USSR for 
training in research work. The agreement 
confirms a previous one for the establish- 
ment of an atomic laboratory in Cairo 
containing a cyclotron of 3 million electron 
volts capacity, and of a reactor of 2,000 k W  
for experimental and research work. This 
laboratory will be backed by other neces- 
sary scientific laboratories. The Egyptian 
Institute for Atomic Research will be res- 
ponsible for the installations and it is 
expected that they will begin to function 
in mid-1958. 
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Italian Chemical Industry 
Vital Role in Economic Development 

A CCORDING to a recent report from the 
Milan Correspondent, of The Times the 

chemical industry in Italy is vitally concerned 
in the country's economic development. 
Reference is made to the annual report of the 
managing committee of the Italian Associa- 
tion of Chemical Industries which shows that 
in 1955. exports of chemicals totalling 
77.700 million lire (an increase of 17.7 per 
cent over the previous year) represented 
6.69 per cent of the total Italian exports. 

Imports of chemicals were also large, being 
5.76 per cent of the total imports, valued s t  
97200 million lire (including freight charges). 
Imports from Britain totalled 11.2 per cent. 

Trade and Navigation figures of the UK 
show that exports of UK chemical elements 
and compound5 to Italy in 1955 were valued 
at f 1.415.552 and chimicals for dyes, pig- 
ments and tanning, paints and related 
product\ etc.. at £505.782. Germany expor- 
ted 28.52 pcr cent and thc US 22.7 per cent. 

Local factors behind this growth of the 
Italian chemical industry are the discoverv 
and exploitation of considerable quantities 
of oil and natural gas, which have resulted 
in the development of fresh branches of the 
chemical industry. Italy. according to the 
correspondent, although comparatively rich 
in some basic materials used in the chemical 
industry. such as hydrocarbons, sulphur. 
pyrites bauxite and sodium chloride, suffers 
from a scarcity of familiar raw materials, in 
particular, coal. 

Sulphuric Acid Output 

Tn the heavy chemicals industry, sulphunc 
acid output held first place in 1955, 1,953,720 
metric tons being produced, an increase of 

as even per cent over the previous year. This 
Increased output was the result of greater 
demand for fertiliser manufacture and for 
meeting the needs of the oil and metallurgical 
industries. Nitric acid ammonia ~roduction 
also increased. Calcium carbide manufacture 
is stated to be eight per cent up, mainly for 
manufacturing calcium cyanamide and 
synthetic resins. 

Heading the list of Italian chemical 
exports are fertilisers. Home demands for 
fertilisers have also risen. Production of 
nitrogenous fertilisers, particularly of 

ammonium nitrate, rose by 12 per cent in 
1955. However, phosphate fertiliser produc- 
tion is stated to be almost stationary and 
exports of super-phosphates have fallen by a 
third. Insecticides and pesticides are in good 
demand. Production of organic dyestuffs has 
not been affected by the crisis in the textile 
industry and is increasing. 

Plastics and petroleum products have 
developed in recent years. Petroleum 
chemistry is said to be supplying the Italian 
and export markets with a great number of 
products, ranging from isopropyl alcohol to 
plastics materials and plasticisers, solvents,. 
dctergents, oil additives, greases etc. Pro- 
duction of plastics and of synthetic resins 
rose from 74,000 metric tons in 1954 to 
90.000 last year. 

Hydrogen from Natural Gas 

Hydrogen is being obtained from natural 
gas the annual output of which is now 4,000 
million cubic metres. The hydrogen is 
extracted from the gas, using a process 
whereby mcthane is submitted to partial 
combustion with oxygen in the presence of 
a nickcl-based catalyst. Acetylene from 
methane is beginning to compete with the 
calcium carbidc process. 

Synthetic rubber will also be produced 
shortly from methane by the state-controlled 
EWI at Ravenna under licence from Union 
Carbide & Carbon Corp. The plant is 
expected to be capable of producing 30.000 
tons a year in addition to 350,000 tons of 
nitrate fertilisers, obtained by an oxidation 
process. 

Output of synthetic fibre is being expanded. 
Nylon is the main one and there are said to 
be good prospects for Terital, the Italian 
equivalent of Terylene, now being pro- 
duced on an industrial scale. 

Israeli Developments 
Tt has been announced by the chairman 

of the Israeli Atomic Energy Commission 
that an agreement will be signed for the con- 
struction of a nuclear research reactor in 
Israel. Electrochemical Industries (Fruta- 
ram) Ltd., of Haifa are now reported to be 
producing hydrochloric acid in two con- 
centrations at the rate of 1,000 tons a year. 
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Olefine Polymer isation 
New Techniques Considered in US 

A NEW approach to low pressure poly- 
merisation of ethylene was reported 

recently by Professor Nenitzesen and his co- 
workers of the organic chemistry department 
of the RVR Academy in Bucharest (THB 
CHEMICAL AGE, 21 July). ,Now from US 
(CHEMICAL WEEK, 25 August) comes a 
report of a ncw olefine polymerisation tech- 
nique developed by Metal Hydrides Inc., 
Beverly, Mass. 

The method developed by Professor 
Nenitzesen involves the use of sodium 
alkyls to reduce the titanium halide 
employed as an activator or co-catalyst. 
The technique employed by Metal Hydridei 
Inc. employs sodium hydride in place of 
sodium alkyls. If the ethylene is to be poly- 
merised at  low or moderate pressures, sodium 
hydride is dispersed in oil, aluminiuni 
chloride and titanium tetrachloride plus an 
inert diluent, e.g., mineral oil, in a poly- 
merisation vessel at 100°C. In the presence 
of a small amount of ethylene, the catalyst 
is formed and polymerisation initiated. More 
ethylene is added and 'highly crystalline' 
Ziegler-type polythenes are formed. These 
are stated to be in the 40,000 to more than 
200,000 molecular-weight range. 

N o  Aluminium Chloride Necessary 

At higher temperatures and pressures 
(500 psig.), according to Metal Hydrides Inc. 
no aluminium chloride is necessary. 
Sodium-hydride-reduced titanium halides are 
sufficient to catalyse the polymerisation. 
which results in an end-product identical 
with the low-pressure polythene. 

It is of interest to note that the Ziegler 
patent (British Patent No. 713,081) on 
'Polymerisation of Ethylene' states that 
'polymerisation activators have the general 
formula Me(R)n in which M e  is one of the 
metals aluminium, gallium, indium and 
beryllium, n is the valency of the metal, i.e. 
2 or 3, and R is at  least one of hydrogen. 
alkyl radicals, and monovalent aromatic 
hydrocarbon radicals or their mixtures.' 

Another point of interest is the statement 
made by Metal Hydrides that its technique 
'eliminates the need for making and handling 
the highly flammable and costly ($25/lb) 
aluminium trialkyls which are necessary with 

the present so-called Ziegler catalysts. 
Ziegler stated, in a paper which he read on 
8 October 1954 at the annual convention of 
the Deutsche Gcsellschaft fiir Mineraloel 
wissenschaft und Kohlenchemie (in transla- 
tion): 'The process is so simple and the 
standing materials are so cheap that on a 
large scale the manufacturing costs for 
aluminium triethyl could hardly exceed 2-3 
DM per kg.' 

Ziegler himself used ball-milled sodium 
hydride in his early experiments but Metal 
Hydrides Inc. states that this does not have 
the same catalytic properties as its new, 
highly dispersed form. 

The point regarding cost is of some impor- 
tance for Ziegler catalysts, unlike classically 
defined catalysts, are consumed to an 
appreciable extent in the polymerisation 
process. 

A.1,Ch.E. Meeting 
APPROXIMATELY 1,500 chemical engi- 
neers from the US and other countries met 
in Pittsburgh. Pa. from 9-12 September 1956 
for a national meeting of the American 
Institute of Chemical Engineers. The techni- 
cal programme included eight symposia on 
major topics of current interest and 44 
papers by leading chemical engineers from 
the chemical process industries. Eleven plant 
trips to process plants in the Pittsburgh 
area were highlighted by a visit to the Ship- 
ping-port Pa., nuclear power plant being 
built by the Duquesne Light Co., the first 
major plant of its kind in the US. 

Operations research as a scientific aid to 
process plant operating management was 
the subject of a day-long symposium, in 
which experts from various chemical com 
panies, petroleum refineries, and consulting , 
organisations spoke. The morning session 
described how to put operations research to 
work, and the afternoon session heard case 
histories of how Monsanto, Dow, Standard 
of Ohio, Esso. and other organisations are 
making use of operations research. 

Explosions were analysed in another 
symposium, with emphasis on factors for  
detecting the approach of explosive condi- 
tions. A dramatic demonstration followed 
the symposium. 
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From all Quarters 

Austrian Trade with Hong Kong 
Following a visit of some Austrian mer- 

chants and industrialists to Hong Kong, 
business to the value of US $10-15 millio!i 
is stated by the Hong Kong Press to have 
been concluded. Items mentioned in the 
deal include 150.000 tons of nitrogen ferti- 
liser (value f2.6 million) and scientific in- 
strumcnts. 

Benger's US Agreement 
A marketing and research agreement on 3 

reciprocal basis between Bcnger Labora- 
tories Ltd. and Lnkeside Laboratories Inc.. 
of Milwaukee, US, is announced. Under 
this both firms will make available to each 
other new products and research data. 

Dutch Chemical Industry 
Some intcrcsting figures have been issued 

concerning investment in fixed assets in 
Netherlancls industry in thc last five years. 
The figures show that there has been a rc- 
mark:iblc increase in investment in the pa.;t 
year in the chemical industry compared 
with the four prcccding years. (1952: 187 
million guilders: 1953: 128: 1954: 215; 
1955: 216: 1956: 354). 

Hong Kong Commodity Report 
Exports of chemicals from Hong Kong 

recently were on a small scale. Items ex- 
ported to the Republic of Korea included 
tanning extract (US $220-251 per metric 
ton), ammonium bicarbonate (US $138 per 
1 .000 kg.) and nickel sulphate (US $43.75 per 
cwt. cask) all prices c.i.f. Other chemi- 
cals were lithopone 50 kg. pack 36.38 cents 
per Ib. (Dutch) and 32 (German): soda ash. 

hina Mainland, 80 kg. bags $24 per bag; 
culphuric acid Hong Kong manufac- 

tured in 700 Ib. drums at  17 cents per Ib. 

Gypsum Production U p  
Production of gypcum in Pakistan during 

the first half of 1956 was 15,643 tons, com- 
pared with 13,083 tons for the corresponding 
period last year. I t  is anticipated that pro- 
duction of this mineral will increase as the 
result of a recent trade agreement with the 
Government of India for the export of 
100,000 tons of gypsum, and the establish- 
ment of a fertiliser factory at  Daudkhel. 

Heat Exchangers for Italy 
Thc M .  W. Kcllogg Co., a subsidiary af 

Pullman Inc., announces that under a licens- 
ing agrecment recently concluded Nuovo 
Pignone of Florence will manufacture in 
Italy hcat cxchangers according to Kellogg 
designs, stantlards and techniques. 

New Aluminium Salt 
A new :~luminium salt, aluminium tri- 

formate, has been introduccd by Rhodia Inc. 
of Canada, under the trade niime Trinoral. 
The compound is stated to advantageously 
replace aluminium diformate and aluminium 
acctatc, in the preparation of water repel- 
lent compounds. By virtue of its high 
purity Trinoral is very stable in compound- 
ing and as it does not require the addition of 
acetic acid, it is economical and eficient. 

Synthetic Rubber Output 
A new process for producing synthetic 

rubber latex has been developed by the BF 
Goodrich Company. Shelton, Connecticut. 
It is stated that an output of 15,000 Ib. of 
dry polymer per reactor per day can be 
obtained, compared with 6,000 Ib. at present. 

Mexican Formaldehyde Plant 
A plant for the protluction of formaldc- 

hyde on a. scale suficient to meet Mexican 
needs and to obviate imports of this chemi- 
cal is shortly to be installed by Celanesc 
Mexicana SA, the principal Mexican rayon 
company. The company hopes to produce 
3 million kilos a year of formaldehyde as 
well as other chemical products such 3s 
alkalis, resins and detergents which up  to 
now have been imported. Financial backin? 
of the company is by Nacional Financiera. 

Japanese Chemical Statistics 
Indices of industrial activity and produc- 

tion issued by the Japanese Economic Plan- 
ning Board show that individual activity in 
chemicals stands at 390.4 for April 1956 and 
402.7 for May 1956 (preliminary figures). Thc 
volume of sulphuric acid production reached 
473,941 metric tons in April 1956 and 
509,812 metric tons in May 1956 (prelimin- 
ary figures). Sulphur production was 18,943 
metric tons in April this year and the prelim- 
inary figure for May was 19,600 metric tons. 
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NZfCarbide Industry 
SPEAKING at a mining and quarrying con- 
ference in Dunedin recently, Dr. T. Hagyard, 
senior lecturer in chemical engineering at 
Canterbury University College, said 
that New Zealand could profitably 
establish an  expanding calcium carbide in- 
dustry to supply the home market and 
export to Australia. 

Research had led Dr. Hagyard to believe 
that the South Island had all the require- 
ments for the setting up of such an indus- 
try. The West Coast would be particularly 
suitable for the industry, according to other 
scientists at the conference. 

Canada, the US, Germany, France and 
other countries had all established profitable 
industries based on carbide production, Dr. 
Hagyard said. All but' Germany based their 
calcium carbide industries on cheap and 
abundant electric power. In this respect, 
the potential of the South Island was con- 
siderable. 

An annual production of 10,000 tons 
would be a desirable target, he added. Aus- 
tralia was manufacturing only two-thirds of 
her annual carbide requirements of 30,000 
tons while New Zcaland imported 1,700 tons 
a year. 

S hawinigan Chemicals 
BUSINESS of Shawinigan Chemicals Ltd. 
was ' well maintained ' during the first half 
of this year, it is reported to shareholders 
by J. A. Fuller, president of Shawinigan 
Water & Power Co. and vice-president of 
the chemicals subsidiary. 

The bulletin also says that the chemicals 
firm has practically completed the new car- 
bide furnace at Shawinigan Falls and that 
development is proceeding of the new plant 
site in Shawinigan East. 

Reporting on associated companies, Mr. 
Fuller says in the bulletin that the market 
for certain plastics products of Canadian 
Resins & Chemicals Ltd. was adversely 
affected during the second quarter of the 
year by reductions in the prices of competi- 
tive products. Additions to the resins plant 
at  Shawinigan Falls are completed and in 
operation. 

Business of B-A.-Shawinigan ,Ltd. for the 
half-year showed improvement over the first 
half of 1955, especially in the phenol mar- 
ket. St. Maurice Chemicals Ltd. also had 
a satisfactory half-year's business, the report 
says. 

Corrosion Control System 
LATEST ACHIEVEMENT of the British 
Petroleum Company's extensive research in 
the field of steam raising equipment is the 
elimination of low temperature corrosion 
resulting from sulphuric acid in air heaters 
or economisers. A limiting factor in the 
utilisation of heat from flue gases has there- 
fore been overcome and boiler plant can 
now be operated with low exit gas tempera- 
tures and greater thermal efficiencies with- 
out the prospect of expensive and frequent 
rcplacemcnts. 

Laboratory tcsts were carried out over s 
period of years at the company's research 
station at Sunbury, followed, by full scale 
trials. The corrosion inhibition process (for 
which patents have been applied for) uses 
ammonia to neutralise sulphuric-acid form- 
ing elements in the flue gases. The result- 
ant  non-corrosive compounds can be 
removed easily from metal surfaces by 
water-washing. 

Liquid Oxygen Hose 
FLEXIBLE hose for conveying liquid oxy- 
gen has been produced experimentally by 
Compoflex Co. Ltd, 23-25 Northumberland 
Avenue, London WC2. The hose will not 
be a standard stock addition to the com- 
pany's flex range. 

The hose consists of an inner wire spiral 
of 12 gauge stainless steel; lappings of 
squarebwoven 10-12 oz. .Terylene fabric; 
layers of Terylenc film (Melinex); further 
layers of Terylcne fabric and an outer wire 
helix of 12 gauge stainless steel. The num- 
ber of layers of film and fabric used in the 
hose make-up dcpends on the working pres 
sure required. It has been produced experi, 
mentally in lengths of up to 20 ft. an& in 
bore sizes up to 4 in. internal diameter. 
Development work is being carried out on 
bore sizes of up to 8 in. internal diameter. 
It is understood that the hose can be uscf 
for conveying liquid nitrogen. 

Colombian Oil 
Oil production in Colombia in June at 

124,406 barrels a day is stated to be a new 
record and the total for the first six months 
of this year at 21,125,954 barrels, repre- 
sented a rate 7 per cent above that of 1955. 
The increase for June came from a new 
strike by Shell. The Colombian Petroleuin 
Co. (owned jointly by Texas and Socony) 
is to invest in extensive explorations. 
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Instruments for Level Control 
Application of the Tektor & Telstor 

0 N certain machines used for automatic 
weighing and filling, it is essential to 

maintain a constant head of material above 
the outlet in order to keep within the 
accuracies claimed. Fielden Electronics Ltd., 
Wythenshawe, Manchester, have therefore 
designed various level alarms or  controllers. 
Controllers can be applied to practically any 
liquid or free-flowing solid, regardless of con- 
d"ctivity, insulating-value, viscosity, density, 
corrosive ~rouerties.  and in conditions of high . - - 
temperature, pressure o r  vacuum. These 
instruments are not depth-gauges but main- 
tain level at  any desired point in any kind of 
container. irrespective of shape, size or 
construction. 

Electrical Capacity 
The instrument consists of a small elec- 

ironic unit and probe, the latter being 
inserted into the container. The  principle of 
electrical capacity is employed to  detect the 
approach of any substance to o r  recession 
from the probe. The consequent change 
in capacitance is made to actuate a relay 
which can switch in an audible or  visible 
alarm. or stop or start feeding mechanism. 
to maintain the predetermined level in the 
container. The substance does not need to 
touch the probe. which can therefore be 
covered with anticorrosive and heat-resistant 
icsulation. 

Technically the electronic unit employs a 
si ,~gle valve in an oscillating circuit, the 
a-lode current of which varies with change of 
oscillating amplitude. This amplitude is con- 
trolled by the effective capacity of the probe. 
The change of anode current is arranged to 
enercise the relay. Hence the relay is in onc 
or&o positions according to whether the 

b.". 
katerial. level of which is to be maintained, 
1s adjacent or remote from the probe. 

Some of the materials with which the 
Tektor J level control can deal with are:- 
Liqrrir1.r; water. condensate. brine, glucose, 
molacses, paraffin, petrol and other spirits. 
cehtines. gypcum. solvents, mineral and 
;egetable oils. chemical solutions and 
immiscible liquids interface. Powrlers; chalk 
lime. salt, sodium bicarbonate, abrasives. 
iertilisers. cosmetic powders etc. Gronrrlor 
soli t ls;  salt.  lag, resin, plastic granules, lime, 

ash etc. B~clky  solids, mineral oils, chemicals. 
rubbers etc. 

Installation of these instruments is simple, 
only a small hole in the container through 
which the probe is inserted being required. 
Since there are no moving parts or  other 
mechanisms, no adjustments are required. A 
fail-safe device protects against mains failure. 
The instrument will operate indefinitely and 
all parts are made for industrial conditions. 
Weather and flame-proof versions are obtain- 
able. Marked changes in specific gravity or  
chemical constitution of liquids have n o  
effect on operation. The instrument will 
operate on level changes a s  small as 1/16 
inch if desired but it can be set to have a 
larger differential if used as a controller to 
prevent rapid intermittent action of a pump 
or  valve. 

The principle of capacitance has been 
extended to provide equipment for the con- 
tinuous indication of level. The Telstor LF3 
incorporates the results of experience gained 
over a number of years. The capacity change 
is initiated by an electrode suspended from 
the top of the container and extending to ~ t s  
full depth. The contents of the container 
may then be displayed in indicators situated 
at a remote point from the actual plant, even 
up  to + mile away. Level variation can be 
measured over the whole container or  a 
very small part of it as desired. The inter- 
face between two immiscible liquids can also 
be followed. even in a sealed container. 

Technically. the Telstor electronic con- 
tinuous level indicator consists of an oscilla- 

The Tektor J Level Control 
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tor feeding an A C  bridge with two capaci- 
tive arms. One arm is formed by the capa- 
citance t o  earth of the level-measuring elec- 
trode. Out  of balance voltage, caused by the 
electrodes' change of capacity due t o  rise o r  
fall of material around it. is rectified and 
measured on  a moving-coil meter. Two pre- 
set controls are provided for adjustment ~t 
installation. One adjusts the equipment t o  
zero when the container is empty and the 
other is fo r  'full' adjustment. 

Application of the Fielden Telstor in 
chemical plant presents n o  difficulties, since 
the electrodes havc been designed to suit 
most known materials and conditions. Thus 
the instrument can be used in brick-lined 
vessels containing sulphuric acid a t  a tem- 
perature of 70°C. 

High Temperatures 
Discussion of Chemical Behaviour 

P RODUCTION of higher and higher 
temperatures and the study of chemical 

changes occurring a t  these temperatures was 
one of the most active fields of endeavour 
in present day  science, declared Professor 
George Porter, professor of physical 
chemistry, University of Sheffield, in a paper 
delivered before the chemistry section of the 
British Association in  Shcffield on  30 August. 

There were many practical reasons for  
this, one of the most important being that 
higher temperatures meant greater efficiency 
when an engine was used to convert the heat 
into useful work. Jet and rocket engines con- 
verted chemical energy into very high tern- 
perature heat and the chemistry which went 
on  in those engines presented many interest- 
ing new problems, said Professor Porter. 

Because the reaction went so rapidly 
special techniques of research had to be uscd 
to study chemical changes which were all 
over in a few millionths of a second. One 
new technique of that kind uscd a ' s h o c ~  
tube'.'It was simple in principle and involved 
the bursting of a diaphragm by pumping u p  
the pressure on one side of the diaphragm 
much higher than on  the other. When the 
diaphragm burst a temperature much 
higher than the surface of the sun could be 
produced. A second method consisted of 
irradiating the gas with an intense flash oC 
light-'as bright as a million electric light 
bulbs', said Professor Porter. Both methods 

heated the gas without having to heat the 
vessel holding them. 

One of  the interesting things about 
chemistry at high temperatures was that when 
the substances present were examined 
numerous molecules which were chemically 
unstable at  lower temperatures were dis- 
covered. The  blue light of an ordinary gas 
burner for example. was nearly all emitted by 
the diatomic carbon molecules C ,  which were 
quite unknown a t  ordinary temperatures. 
Another important feature of high tempera- 
tures was that things went so  fast that the 
molecules could not keep u p  and the point 
was reached where 'temperature' n o  longer 
had any clear meaning. 

T h e  great energy liberated in nuclear reac- 
tions had opened up new vistas in the pro- 
duction of high temperatures and attached 
new importance t o  their study. said Professor 
Porter. Like ordinary chemical reactions, 
nuclear reactions could be initiated by heat- 
ing a substance, but the temperature required 
to  start nuclear transmutation was. of course, 
very much higher than for  chemical trans- 
formation. 

The  earliest chemists, said Professor 
Porter. sought the philosopher's stone for 
transmuting the elements and in one sense 
it might be said that in attaining very high 
temperatures we should have the philoso- 
pher's stone itself. 

Salt Output Going Up 
A N N U A L  output of the Royal Netherlands 
Salt Industry i4 to bc raised from 580 
thousand tons to  700 thousand tons to  meet 
the increased need\ of the salt factory and 
the chemical plant. Production of the 
chemical plant a t  The  Hague is to  be 
incre:tsed by about 50 per cent. In Dclfzijl, 
where a new soda plant industry is being 
cstabli\hcd. an electric plant will have to 
built. L- 

Increased demand for  salt in Canada ha; 
brought about  expansion of two of the six 
salt plants in Ontario. The companies 
involved in this are Dominion T a r  & Chemi- 
cal Co. Montreal. and the Canadian Salt Co. 
which is associated with the Morton Salt 
Co. of Chicago. US. 

Morc than half the salt produced in 
Canada is used by the chem~cal  industry. 
princ~pnlly in the form of brine. 
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Publications 
REASONS why glass is an excellent packag- 
ing material are summarised under ten head- 
ings in a leaflet entitled The Advantages of 
Glass Containers, published by the Glass 
Container Publicity Committee of the Glass 
Manufacturers' Federation. The  leaflet has 
been prepared for wide distribution, both to 
packers and public. It can be obtained, free 
of charge, from the Public Relations Officer, 
Glass Manufacturers' Federation, 19 Port- 
land Plaoe, London W1. 

CONTAINED in Volume 27 of the 
'Dechema-Monograph' series is the full text 
of the 31 discussion lectures that were 
delivered in connection with the First Con- 
gress of the European Federation of Chemi- 
cal Engineering and the ACHEMA XI- 
Chemical Apparatus and Equipment Con- 
gress and Exhibition, held in Frankfurt am 
Main in May 1955. Among subjects dealt 
with in detail are analytical balances, extrac- 
tion methods, chromatography, mass 
spectrometers, pulverising and triturating 
methods, flow measurement and indication, 
pressure and measuring transformers, gas- 
analysis with infra-red rays, new pH appam- 
tus and di-electric measurement apparatus. 
The full title of this volume is Recent 
Developments in Laboratory Techniqlte and 
Meas~rring anti Control Practice, Nos. 332- 
362. Volume 27. It is published by 
DECHEMA Deutsche Gesellschaft fur 
chemisches Apparatewesen, Frankfurt am 
Main and contains 359 pages with 215 illus- 
trations. Price to members of the 
DECHEMA is D M  33.70; non-members, 
DM 42.15. 

* * * 
2 

4-ONCLUDING the publication of the texts 
2' of the various lectures delivered during thz 

DECHEMA and ACHEMA XI  Congresses 
is Recent Developments in Operating and 
Material Technique, Nos. 363-391, Volume 
2s .  i n the 'Dechema-Monogaph' series. 
Treated at  length under 'Operating Tech- 
nique' are, supply of currents in electrolysis, 
problems in heat exchange with plate 
apparatus with boiling two-component 
mixtures, and in distillation plant, extraction 
practice, filtration questions and answers. 

high vacuum technique, chemistry of wood, 
and planning and licensing methods. Subjects 
under 'Material Technique' include synthetic 
materials, behaviour of synthetic materials 
and metals under stress, corrosion testing 
methods and anti-corrosive methods and 
practice. The development 06 apparatus and 
equipment in connection with nuclear 
operations is the subject of a special article 
by Professor Dr. Fleischmann. It is a survey 
of experiences with atomic energy in chemi- 
cal engineering. This volume contains 400 
pages with 194 illustrations. Price to mem- 
bers of the DECHEMA is DM 36.75; now 
members, DM 45.95. 

ADDITIONS to the British Drug Houses 
Catalogue, July /August 1956, include, 
behenic acid, 2-bromo-ethyl cyanide, butane- 
1 : 3-diol, tert.-butylamine, fluorosulphonic 
acid, L(-)-Fucose, microcrystalline wax 
which is used for blending with paraffin wax 
to improve its properties, and sodium 
hydroxide N/9. This is supplied in cartons 
of six polythene ampoules, each ampoule 
providing 500 ml. of N / 9  sodium hydroxide 
on dilution. 

CHAS. PFIZER & CO. INC. are the 
publishers of Our Smallest Servants, a publi- 
cation tracing the story of fermentation from 
the day5 of the cave-man to the present day. 

The booklet is well presented, easy to  
follow, and contains illustrations of old 
processes, as well as photographs of modern 
plant and laboratories. 

Ancient man discovereQ that his meat and 
alcohol tasted better if left for a few days, 
he used mouldy soybean to heal skin 
infections, and these unconscious discoveries 
O F  fermentation led to Louis Pasteur's experi- 
ments in the 19th century when he proved 
that yeasts are  living cells. The story cf 
fermentation unfolds; Pfizers experiments n 
the early 1900s. the discoveries of 
Weizmann, Emmerich and Low, Alexander 
Fleming's penicillin, Waksman's streptomy- 
cin. and on through the ages the 'ability to 
harness microscopic living creatures in the 
service of mankind'. 
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Publications 
A BOOK entitled Restrictive Trade Practices 
Act, 19.56-A Guide for the industrialist 
was published on 6 September by the 
Federation of British Industries. The preface 
points out that the Act 'represents a new and 
radical departure for this country in that for 
the first time Parliament has expressed 
through this measure a general disapproval 
of restrictive practices on the management 
side of industry and commerce.' It touches 
industry at many points and its implications 
and scope are more far-reaching than may at 
first sight appear. The purpose of the 
booklet is therefore to enable industrialists 
and trade association officials to see whether 
they are likely to be affected, and if so to take 
legal advice. The preface emphasises that the 
last word in each case will rest with the new 
Restrictive Practices Court-a procedure 
which the FBI itself has always favoured- 
and that much will depend on the court's 
interpretation of the complex provisions of 
the Act. These provisions are summarised 
in eight chapters, one of which includes 3 
discussion of the criteria to be used by the 
court in reaching its decision. Other chapters 
deal with the enforcement of resale price 
maintenance and with the functions of the 
reconstituted Monopolies Commission. A 
timetable for the registration of agreements 
is given as an appendix. The booklet, copies 
of which are being sent to all FBI members, 
is published at  4s. post free. 

THE SUMMER ISSUE of the Tin Research 
Institute's quarterly journal, Tin and Its 
Uses, No. 36 contains articles on tinplate 
and canning, soldering, bearing alloys and 
organo-tin compounds, together with the 
regular review of-the Institute's recent pub- 
lications. 

'Speculations on the Future of the Tin- 
plate Container ' reviews the continuing ex- 
pansion of the tinplate industry in relation 
to the experiments now being made to find 
a ' tinless can '. The conclpion reached ;s 
that uses for such cans could not exceed 5 
per cent of present consumption and that 
expanding uses for tinplate would more than 
counterbalance this figure. 

A method of tinning ceramics, glass, 
wood. titanium, aluminium and stainless 
steel, as a preliminary to soldering is des- 

cribed, also a new bonding method for 
aluminium-tin bearing alloys which avoids 
aluminising the steel strip prior to bonding. 
Experiments in the use of triethyl tin 
hydroxide and tributyl tin acetate against 
teredo and gribble attack on wood are re- 
ported. 

Titi rrtzd Its Uses, No. 36 is available, 
free of charge, from the Tin Research Insti- 
tute, Fraser Road, Perivale, Greenford. 
M iddlesex. 

* * 

A BOOKLET describing the company's high 
melting point waxes has been issued by 
Abril Corporation (Gt. Britain) Ltd., of 
Bridgend, Glamorgan. The company 
claims that its high melting point waxes 
can be used to advantage in any process 
employing materials whose ability to with- 
stand frequent or  wide temperature varia- 
tions is important. The only limitation to 
their use, says the booklet, is their compata- 
bility with other materials. in the solid state, 
which must be determined in each individual 
case. These speciality waxes are said to have 
proved their value in the bitumen industry, 
in the manufacture of heat and moisture 
insulating materials, as components of 
sealing compositons (adhesives), as release 
agents (lubricants) and in many other fields. 

U S  Raw Materials 
WILLINGNESS to enter into premium price 
contracts to encourage expansion of nickel 
production both in and out of the US has 
been announced by the Office of Defence 
Mobilisation. It is considered that this 
method of stimulating supplies of nickel for 
the US up  to a goal of 440 million Ib. a year 
(current supplies are stated to be about 300 
million Ib.) will be of major interest to 
Canadian producers for whom fast US tax 
amortisation is no inducement. At the sa\ie 
time this method of providing financial ass1.i 
tance may well mean that extra supplies will 
go into the US Government Stockpile. 

Thc Alabama Metallurgy Corp. plans to 
build a $7 million primary magnesium plant 
at Selma. Alabama, with an annual capacity 
of 10,000 tons. Present US  capacity is said 
to  be 75.000 tons per annum (30,000 ton3 a t  
the Freeport plant owned by Dow Chemical 
Corp. and 45,000 tons at the Government- 
owned plant at  Velasco. Texas, operated by 
Dow Chemical Corp. 
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SPEK ~ROCHEMISCHE BETRIEBSANALYSE. By 
Heinrich Moritz. Ferdinand Enke 
Verlag, Stuttgart, 2nd edition (revised). 
1956. Pp. xv+ 240. DM 52 (paper); 
DM 55 (full cloth). 

Feature of post-war books on analytical 
chemistry has been the number written for 
the specialist. This, a direct result of the 
great advance in analytical methods in 
general and instrumental methods of analysis 
in particular, is no less obvious in books of 
German origin. Indeed, this source shows a 
trend in books on a variety of specialised 
topics by authors who have spent many years 
of their working-life in an industrial labora- 
tory using the instrument or the technique 
described. These carry weight because, 
generally. they represent an extensive record 
of the authors' experiences which, in many 
cases, may be unique. 

Author Comvetent 

lnto this class of publication comes Spec- 
trochemical Industrial Antrlysis. The  author. 
Dr. Moritz, is employed a t  the Central 
Institute of Foundry Techniques, Leipzig. 
and produced the first edition in 1944. He 
has spent many years in the field of spectro- 
chemical industrial analysis and is, therefore, 
competent to write a book of this 
type. In the second edition considerable 
expansion has taken place. principally in the 
sections dealing with types of apparatus and 
m thods of procedure. The author has also 
p-' en consideration to progress and recent 

f '  

J 
.?evelopments in the West and in the East. 
especially the Soviet Union. 

The first 84 pages deal in great detail with 
the fundamental principles of spectrography 
and include such topics as:  Arrangement of 
the light source; production and evaluation 
of spectra; types of apparatus for evaluation; 
and the photographic plate and its treatment. 
The main part of the book, running to 110 
pages, covers all the analytical techniques. 
Here are found detailed procedures for the 
qualitative, quantitative and general analysis 

of metals, alloys, minerals, ores, and stones 
in the solid or dissolved form, and some 
special analyses. Two valuable chapters 
follow as sections three and four. In the 
former the time factor, expenditure of 
material and precision of industrial analyses 
using the spectrograph are discussed; in the 
latter some selected examples are chosen and 
details of procedure are set out in tabular 
form. 

An appendix of terms and units of value 
to the spectrographer, and a widely-selected 
literature-reference of 322 references, some 
as recent as 1954, are also included. 

Use of the spectrograph in practice has. 
without question, grown at  a great rate in 
recent years, and without attempting to  quo:e 
figures, the percentage of analyses carried 
out in industrial laboratories by this instru- 
ment must be very high. In fact, the book 
gives the impression that few, if any, 
analvtical o~erat ions  are outside its scoue: - - 
such- is its versatility. 

The book is full of facts and information. 
All those deeply interested in spectrography 
will find i t  of much value though it is a 
handbook for the working spectrographer 
rather than a text-book for the student. It 
is well-written and clearly set out with 
practical examples.-R. J. MAGEE. 

VACUUM DEPOSITION OF THIN FILMS. By L. 
Holland. Chapman & Hall Ltd., 
London. 1956. Pp. 541. 70s. 

The author of this book is head of the 
vacuum coating research laboratory of 
Edwards High Vacuum Ltd. In  his foreword 
Professor S. Tolansky points out that the 
successful worker in the vacuum deposition 
of thin films must be almost as much an 
alchemist as a physicist, since the subject is 
still as much an art as a science. The exten- 
sive know-how which Mr. Holland has 
derived from his industria1 experience is 
now made available in the form of the 
present volume, which might be described 
as a summary of technical procedures rather 



548 THE CHEh aCAL ACE 22 September 1956 

The Chemist's Bookshelf 
than a theoretical treatise on thin films. Thc 
preparation of solid thin films by the technique 
of vacuum evaporation, and in some cases by 
cathodic sputtering has been growing steadily 
in industry and in research. The progress made 
in this field has largely been the result of the 
transformation over the last 15 years of high 
vacuum technique from a laboratory prac- 
tice into an engineering science. 

The opening chapter deals with the main 
features of the design and operation of 
vacuum technique. One important applica- 
tion of vacuum deposition is in the coating 
of plastic materials. either for electron micro- 
scopy work or  for the large scale aluminising 
of plastic components. Here, the problem 
of the degassing of the plastic material is an 
important consideration, andachapter 2 is 
devoted to this topic. The most durable and 
adherent coatings on glass and metal sub- 
strates are only obtained when the support- 
ing surface is free from contaminating films. 
such as grease. The problems involved in 
obtaining a satisfactory base surface are dis- 
cussed, including the method for removing 
surface contaminants by electron bom- 
bardment. 

Chapter 4 deals with the techniques 
involved in the production of the source of 
vapour to be subsequently condensed as a 
film, particular consideration being given to 
the heating source. This is followed by a 
somewhat theoretical treatment of the 
emission characteristics of vapour sources 
and th6 distribution of film thickness. The 
evaporation techniques suitable for a 
number of different metals and alloys are 
described in chapter 6, and the growth. 
structure and physical properties of vacuum 
deposited films are discussed. Methods are 
described for controlling and measuring the 
thickness of the deposited film. In the 
chapter on the preparation of thin films for 
electrical purposes, the author considered it 
worthwhile to confine himself largely to the 
major applications, such as the preparatio~? 
of metallised resistors and the deposition of 
surface electrodes on to quartz crystal 
vibrators. 

Vacuum deposition of uniform films of 
both dielectrics and metals whose thickness 
can be accurately controlled has been of 
great value in optical interferometry. Des- 
criptiond are given of methods by which the 
reflectivity of glass and metal surfaces can 

be enhanced, or suppressed, and interference 
filters constructed capable of transmitting 
light within a narrow wavelength band. 
Evaporated aluminium films are extensively 
used as front surface mirrors in optical 
apparatus because of their freedom from 
tarnishing and high reflectivity, and the 
account of these films describes their method 
of production and properties. Chapter 12 
deals with the deposition of metal films on a 
plastic base. These have both optical and 
electrical application. The technique of 
vacuum deposition involving shadow cast- 
ing and suface replication is used in the pre- 
paration of specimens for electron 
microscopy. 

Subject of chapter 14 is cathodic sputter- 
ing. The two final chapters are concerned 
with the preparation and properties of a 
number of metal oxide films. There is an 
appendix giving the deposition characteristics 
and refractive indices of a range of inorganic 
compounds, and a list of over 550references. 

This is a useful and interesting account 
of a relatively new and important technique. 
which has a wide field of possible 
applications.-G. S. E. 

THE MATHEMATICS OF DIFFUSION. By J 
Crank. Clarendon Press, Oxford; Cum- 
berlege, London. Pp. 347. 50s. 

This book is a strictly mathematical ac- 
count of some methods of obtaining solu- 
tions to the diffusion equation. Cases of 
constant and variable diffusion coefficients 
in plane, cylindrical and spherical regions; 
diffusion with a moving boundary; simultan- 
eous diffusion and chemical reaction; and 
simultaneous diffusion of heat and moisture 
are all discussed. Emphasis is placed upon 
the description of methods of deriving re- 
sults in a useful numerical form. The 
powerful ' random walk ' or  ' Monte Carlo ' 
method receives scant attention, however. 

Within its self-imposed limitations, t.:c 
book is very well written; the account of an,'. 
particular solution is simple and compre- ' 
hensive, and an elementary knowledge of 
calculus is all that is required of the reader. 
Since the analysis is similar to that em- 
ployed in theories of heat conduction, the 
book may bore a mathematician since no 
mention is made of the actual mechanisms 
of diffusion. I t  should prove useful to 
chemists, engineers and physicists concerned 
with practical diffusion systems.-A. DAL- 
GARNO. 
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COMPANY MEETING 

The Distillers Cornpan y Limited 
S~cpplernenmry statement t o  shcrreholclers mode by  the chairrnon at the arztlual 

gcnerrrl tneefing held in Edinh~rtgh on  Fricluy 14 September 19.56. 

T H E  chairman said:- In view of the 
criticism expressed in certain scctions of 

the press, I feel that in the interests of our 
shareholders I should make a short state- 
ment with regard t o  thc request for  a de- 
tailed breakdown of the profits by the vari- 
ous divisions of this organisation. 

You will be aware that over a number of 
years the company has broadened and 
diversified its interests. particularly in the 
chcmical and plastics fields. This  has been 
carried out a s  a c.uefully planned pro- 
cramme. and all these operations are  entirely 
within the powers contained in the com- 
pany's Memorandum of Association. 

It is your board's considered opinion that 
diversification of the group's activities is a 
sound policy which has been fully justified 
by results. The  steady consolidation of our 
assets in the industrial field gives the group 
a spread of earning power which should bc 
a safeguard in adverse economic conditions. 
In normal circumstances it should make an 
increasingly valuable contribution to our 
earnings. 

The  constantly expanding and changing 
character of the chemical and plastics indus- 
tries has of course necessitated substantial 
investments. which t o  a large degree have 
been met by ploughing back profits earned 
on these enterprises. These industrial 
developments have followed a logical ant1 
progressive pattern. and, a s  I have reported 
in my annual statements t o  shareholders. 
they have in the main proved successfui 
and profitable, with the over-all yield on the 
capital employed comparing favourably with > that of other similar organisations. 

4 
Having again reviewed all the circum- 

stances, the opinion of the board is that the 
operations of the group should be taken a s  
a whole. T h e  conservative policy of  this 
company, and its marked progress over the 
years, a re  the best assurances for  the future 
that we can offer t o  o u r  investing share- 
holders. the great majority of whom I am 
sure will readily approve the attitude of your 
directors on this matter. 

In order t o  give our  shareholders a clearer 

picture of the background and progress of 
industrial enterprises than is possible in  my 
annual statements. a n  illustrated brochure 
iq now in course of preparation. This will 
be circulated in due course and I feel sure 
you will find it of considerable interest. 

After the chairman had called for  any 
comments o r  questions, to  which there was 
no response, the report of the directors and 
the accounts for  the year ended 31 March 
1956 were unanimously adopted. 

Atoms by Automation 
AUTOMATION has a large and impor- 
tant part t o  play in the development cf 
atomic energy, said Dr. D. Taylor, of the 
Atomic Energy Research Establishment, 
Harwell, in a paper delivered t o  the engineer- 
ing section of the British Association in 
Sheffield on  4 September. 

It  was, he said, being applied t o  processes 
which could be carried out manually, but 
which by the introduction of automatic 
methods could be carried out  more satis- 
factorily, particularly when large-scale 
operations were involved. 

Reviewing the general application of auto- 
mation to continuous flow processes, Dr. 
Taylor went on t o  consider in detail a n  
automatic uranium analyser, which had been 
developed f o r  uranium analysis of process 
streams from an ion-exchange plant. 

This instrument employed a n  absorptio- 
metric technique for  the determination of 
uranium-ion concentrations in aqueous 
solutions. Contemporary batch samples were 
taken automatically in cyclic order from pro- 
cess streams, separately treated with aqueous 
ammonium thiocyanate, and the resulting 
colour complexes were analysed by a n  ultra- 
violet absorptiometer. Volumes of samples 
and chcmical reagents were measured and 
controlled by capacitance level indicators and 
electrically operated valves, and a record of 
the uranium-ion concentration was con- 
tinuously available with alarm indication if 
the concentrations varied unexpectedly. 
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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 

provides that every Mortgage or Charge, as described 
herein, shall be registered within 21 days after its 
creation. otherwise it shall be void against the 
liquidator and any creditor. The Act also provides 
that every company shall in making its Annual Sum- 
mary, specify the total akount of debt due from the 
company in respect of all Mortgages or Charges. The 
following Mortgages or Chargas have been so regis- 
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 
auch total may have been reduced.) 

EDMUND R. GOODRICH LTD.. London EC, 
oil and colourmen.-13 August, f 16,000 
charge, to London Grocers Ltd.; charged on 
I1 Dod Street, Stepney. *Nil. 17 Novem- 
ber 1955. 

MATTHEW TURNBULL LTD.. Sunderland. 
glass manufacturers etc.-20 August, £600 
mortgage, to M. N. Clay, Putney Hill; 
charged on 1 The Grove, Sundcrland. *-. 
9 February 1956. 

Satisfactions 
EVANS MEDICAL SUPPLIES LTD. (formerly 

Evans Sons Lescher & Webb Ltd.), Liver- 
pool.-Satisfaction, 22 August, of Trust 
Deed registered 12 March 1943 and supple- 
mental deed registered 1 November 1951, to 
the extent of £21,370. 

LANCASHIRE TAR'  DISTILLERS LTD., Man- 
chester.-Satisfaction 24 August. of Trust 
Deed registered 24 January 1951, to the ex- 
tent of £ 12,043. 

New C0rn~an.v 
Berk Exothermics Ltd. 

Private company (57 1,247). Registered 
7 September. Capital f25,000 in f 1 shares. 
Objects: To carry on the business of manu- 
facturers of and dealers in exothermic pro- 
ducts and compounds and chemicals, 
minerals, metals and all other substances, 
materials fo r .  use in the foundry, metal 
metallurgical and chemical industries etc. 
The subscribers (each with one share) are: 
B. E. Mileham, 1/19 New Oxford Street, 
London WC1, solicitor; and W. S. Jolley, 62 

Beulah Hill, London SE19, director. The 
first directors are to be appointed by th? 
subscribers. Sqlicitor : B. E. Mileham, 1 / 19 
New Oxford Street, London WCl.  

.Company News 
F. W. Berk & Co. 

It is stated by the directors of F. W. Berk 
& Co., chemical manufacturers and mer- 
chants, who are repeating the interim divi- 
dcnd of 2 I I-12th~ per cent on account of 
1956, on a larger capital, that in spite of 
expanding sales, declining margins and in- 
creased development costs indicate lower 
profits for 1956. 

United Indigo & Chemical Co. 
Reduction in its payment from 7f per 

cent to 6) per cent for the year to 30 Junc 
1956 is announced by the United Indigo and 
Chemical Co. The recommendations are 5 
per cent, as previously, plus an additional 
I f per cent (2+ per cent) on both the f 52,500 
ordinary and £90.000. 5 per cent cumulative 
participating preference capital. Group net 
profits have fallen from £6,287 to £3,456. 
struck after charging tax of £6,427 against 
f 7.937. 

Quickfit & Quartz 
A threefold development at Quickfit & 

Quartz Ltd., manufacturers of scientific 
laboratory glassware-in the product, in 
mechanisation and in sales-is reported by 
Sir Graham Cunningham. chairman and 
managing director of the Triplex group of 
companies. The balance sheet shows a 
group trading profit increase from f809.910 
to £953,928. Net surplus for the year ended 1 
30 June 1956, is f 324,844 as against £312,764. rl: 
the figures being subject to completion of 
the audit. During the year Quickfit & 
Quartz has designed many new pieces ejf 
apparatus which have been widely adopted 
by laboratories all over the world. Designs 
for more types of apparatus have been 
drawn up and will soon be on the market. 

Another member of the Triplex group i s  
QVF Ltd.. which has already become one 
of the major world distributors of industrial 

[turn to pane 552 
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k e t e d  

LENNOX FOUNDRY CO., LTD. 
Tantiron Foundry, Glenville Grove. London, S.E.8 

for laboratory 
and small scale production 

3-TIER BALL MILL 

This new ball mill is a useful unit for carrying out  a 
number of separate jobs o r  for dealing with different 
materials at the same time. Arranged with three 
separate motors and wi th three pairs of 2 r  diameter 
white rubber bonded rolls in  three tiers. Each pair 
consists of one driven and one idler rol! and the latter 
can be placed in any of three positions t o  accommodate 

/containers up t o  9. diameter. 

Al l  three tiers can be operated simultaneously o r  one o r  
two  separately and provision i s  made for varying the speed 
of the driven rolls. Each t ier  wil l  carry either two  I-gallon o r  three 
$-gallon o r  four 2-pint o r  five I -pint and various combinations of these 
nominal capacities can be operated at the same time. 

W r i t e  o r  telephone Crowley 25166 for List BM 709 

THE PASCALL ENGINEERING CO LTD GATWICK ROAD CRAWLEY SUSSEX 
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Company News 
from page 5501 

plant in glass and glass pipeline: the sales 
curve has continued to rise steadily and pro- 
gressively. The balance sheet shows a group 
trading profit increase from £809,910 to 
£953,928. During the year a German sub- 
sidiary, QVF Glastechnik GmbH at Wies- 
baden has been set up. 

Net surplus for the Triplex group of com- 
panies after taxation for the year ended 30 
June 1956, is £324,844 as against £312,764. 
the figures being subject to completion of 
the audit. 

The annual general meeting will be held 
a t  the Connaught Rooms, Great Queen 
Street, London WC2, a t  2.30 p.m. on Wed- 
nesday, 26 September 1956. 

Next Week's Events 
MONDAY 24 SEPTEMBER 

Institution of the Rubber Industry 
Manchester : Grand Hotel, 6.45 p.m. 

Film, ' Rubber from Rocks ' by Midland 
Silicones Ltd. 

THURSDAY 27 SEPTEMBER 
Society for Analytical Chemistry 

Derby: Lecture Theatre, Derby & Dis- 
trict College of Art, Green Lane. 7.15 p.m. 
'High Precision Absorptiometry' by 
W. T. L. Neal, B.A., A.R.I.C. 

FRIDAY 28 SEPTEMBER 
Institute of Metal Finishing 

Sheffield : Fitzwilliam Room, Grand 
Hotel, 7 p.m. ' Zinc Plating ' by D. N. Lay- 
ton, Ph.D., M.Sc., A.R.S.C., D.I.C., 
A.1nst.P. 

Society for Analytical Chemistry 
Glasgow : Central Station Hotel, 7.15 

p.m. Joint meeting with the Methods of 
Analysis Panel (Glasgow). 'The  Photo- 
metric Determination of Molybdenum as the 
Thiocyanate' by R. Kerr, B.Sc., A.R.1.C; 
'The Determination of Copper in Steel ' by 
L.- J. A. Haywood and P. Sutcliffe; 'The 
Analysis of Titanium and its Alloys' by 
W. T. Elwell, F.R.I.C. 

Society for Analytical Chemistry 
Birmingham : Main Chemistry Theatre, 

The University, Edgbaston, Birmingham 15. 
7 p.m. ' Precipitation from Homogeneous 
Solution' by Professor L. Gordon. 

LONDON Conditions show little change 
on the week and prices for the most part 
remain at recent levels. Contract deliveries 
to the home consuming industries have been 
moving steadily while new business has been 
reasonably satisfactory with buyers disin- 
clined to cover more than spot or  nearby 
requirements. Export enquiry continues to 
be active. The movement in the coal-tar 
products market is steady with supplies ade- 
quate to meet current needs. The creosote 
oils and cresylic acid remain in good call. 

MANCHESTER With holiday stoppages 
at  the consuming end now pretty well out of 
the way the Manchester chemical market 
during the past week has been more or  less 
free from seasonal influences. The demand 
for contract deliveries of the bread-and- 
butter lines has been on a reasonably good 
scale, though there is room for improvement 
in the consumption of a number of textile 
chemicals. Prices generally are on a firm 
basis. There is a fair movement of sup- 
plies in several sections of the fertiliser 
trade. with a continued steady demand re- 
ported for most of the light and heavy tar 
products. 

GLASGOW The Scottish heavy chemical 
market has shown an improvement during 
the past week, and a satisfactory week's 
trading has to be reported. The demand 
both for spot and contract deliveries has 
been well maintained, and covered a varied 
range of chemicals. In regard to prices. 
these have remained fairly steady with litt!e 
or no alteration. On the agriculture side 
the demand has been reasonable. The ex- 
port market continues steady with a fairl 
amount of business being placed. n h 

FMC Division Moves 
Commercial development activities of 

Food Machinery & Chemical Corporation's 
Wcstvaco Chlor-Alkali Division have been 
moved from New York to South Charles- 
ton, West Virginia. The group is now 
operating under the direction of MR. WIL- 
LIAM B. ROSE, now manager of research 
development. 
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CLASSIF IED  A D V E R T I S E M E N T S  
- 

SITUATIONS VACANT 

CHEMISTS, CHEMICAL ENGINEERS, METALLURGISTS 
TTACANCIES exist with the 'l'erhnic.:~I I'olirv Hranrh 

of the Industrial Group of the UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY a t  its HEAD- 
QUARTERS at, I<ixley, \Varr~~~gton.  Lanm. 
DUTIES:--To work in a sm;~ll tram concerned with the 
te~Iini(.i~l aspects of the jrocurc~r~ent of raw materials, 
in particular uranium and thorinm, for the :~to~nic 
energy programme. The scope of the work will incl~ltlc 
some of the newer metals whirh are now hring considered 
in connection with the constructions and oneration of 
reactors. 

The duties will provide a n  excellent opportunity for 
acquiring a con~prehensive knowledge of the processes for 
the production and fabrication of t.he materials concrrnetl; 
they will also involve t,he pr~paration of trchnical asscss- 
ments, and liaison with research and production estab- 
lishments. 

QUALIFICATIONS AND EXPERIENCE:-Candidates 
should have a good Honours 1)egree in Chemistry, 
Chemical finginerring or Metallurgy, or equivalent 
qr~alit!cations, and preferably some appropriate indr~strial 
cxperlenre. 

SALARY:-will he assessed within tho scales £1,235- 
£1,655 or £775-£1,210 as appropriate. 

A contrihutory I'enaion Schcn~e is in operatiou. 
iiuthority houses for renting by successful married 

candidates may I J ~  availahle in due course, or alter- 
natively, substantial assistance may he given towards 
legal expenses incurred in private purchase. 

Suitably qnnlificd persons arc invited to send a postcard 
quoting reference 1598 for a])plic:ation form to the 
Recruitment ORlcer li.K.A.E.A. (I.(:.) Hr:~dquarters, 
Hislev. Warrington, 1,ancs. 

Closing Ilatc-5th October, 1956. 

PPLICATIONS are invited for two senior metauur- 
Agical appointments in Northern Rhodesia. 
The appointments will he those of REFINERY SUPER- 
INTENDENT and ASSISTANT REFINERY SUPER- 
INTENDENT of a 1lO.OoU lone ton w6.r vr:lr Elrctrolvtic 
('opi~er l<efinery now in course of co~rstfr~ction a t  ~ d b l a ,  
Sorthern I< hodesia. 
Applicants should be in possession of n llniversity degree 
in .\let,allurgy or equivalent qualifications and have had 
a numher of years-in an adminstrative capacity in an 
Electrolytic Refinery and preferehly also experience 
of fire refining. The commencirrg I):~nic salarv will he 
according to experience and qu:rliflc:rtions, i n  addition 
to which there is a variable Canner U o n ~ ~ s  based on the 
frosperity of the industry whiri~ is paying a t  present 

2- n excess of 50% of basic sal:try. 
4 Cost of Livir~e Allowanre also annlies. ' Paid leave will i;ccr~~e a t  the rate bk 00 days per anrmm 
in the case of the llefinery Superintendent and 55 days 
per annum for the Assistant llefinery Superintendent. 
Leave can be accumulated for three years. 
There is a Group Pension and Life Assarance Scheme, 
memhcrship of which is compulsory, and a medical 
Benefit Scheme for the successfril applicants and their 
families. Married accommodation will he provided a t  a 
sr~hsidiscd rental. 
The successful applicants will be required to take up 
their appointments towards the end of 1956 or early 
1957. 
Free passages to Northern Rhodesia will he provided. 
Applications giving details of qrlaliflcations and experi- 
ence, also stating age and marital status, together with a 
copy of a recent photograph, should be sent before the 
15th October, 1056, to THE MANAGER, NDOLA COPPER 
REFINERIES LIMITED. P.O. BOX 642, NDOLA, 
NORTHERN RHODESIA. 

M I D L A N D  Company manufacturing Fume and Dust 
Collecting equipnlcnt require the services. of a n  

INDUSTRIAL CHEMIST ak a Connnlt,a.nt. . - - -. -. . . . . . - . 
l'roblenls arise fro111 time to time involving the 

flocc111:~tion rtc., of var io~~s  dust and fume particles 
and the api,licnnt worrld be expected to advise on thesi 
and other problems, remuneration being on a fee basis. 
APPLY BOX NO. C.A. 3497 THE CHEMICAL AGE, 

154, FLEET STREET: LONDON, E.C.4. 

OFFICIAL APPOINTMENTS 

from well-qualified 
post of RESEARCH 

ASSISTANT in Radiation Chemistry in the Department 
of I'l~ysical Chemist.rg of the IJnivcrsitv of Lends. The - .. . 
perrori al~pointed would he required to investigate some 
aspect of the mdiation chemistry of organic ronlpounds 
and corild be a candidatc for a higher degree. The 
starting date wor~ld he arranged to suit the convenience 
of the successf~~l candidatc. Salary worild be in the range 
£350-£500 per annurn, the actual value depending on 
age, experience anti qualifications. Previous research 
experience, especially in l'hysical Chen~istry, is desirable 
but not essential. Applications should be sent to 
PROFESSOR F. S. DAINTON SCHOOL OF CHEMISTRY, 
THE UNIVERSITY OF L E E ~ S ,  2. 

FOR SALE 

HARCOAL, ANIMAL AND VEGETABLE Horti- 
Ccultural, burning, filtering, disinfecting. dedicinal. 
Also lumps, ground and granulated. T H ~ A S  H I L L  
JONES INVICTA WORKS BOW COMMON LANE, 
L O N D ~ N ,  E.3 (TELEPHON~ EAST 3285). 

FOR SAI 
LANCASHIRE BOI 

:JO ft. 11y 8 f 
IDEAL FOR STGnnuc. v r  

CHEMICALS OILS AND ALL LIQUIDS. 
SUPPLIED SO'UND, TESTED AND READY 

FOR 1ISE 

LE 
LER TANKS 
't. Dia. 
,,,A,." nn 

DELIVERY - ~ f '  . ---. 
ARRANGEMENT. 

Enquiries to:-MADEN & McKEE LTD., 
317. PRESCOT ROAD, 

LIVERPOOL, 13. 

100 TONS MIXED FATTY ALCOHOLS AND ESTERS 
ava~lable a t  disposal prices. 2 grades. Representa- 

tive samples available on rcquest. Small requirements 
fulH11ed as received. PHILIP SPANJER & COMPANY, 
261, CRICKLEWOOD LANE, LONDON, N.W.2. SPEED- 
WELL 6681. 

. .. 
and 

GLASS L' 

CHROME STIRRERS/EMULSIFIERS f, f, 1 
2 h.1' A.C. 

iNED CYL. ENC. TANKS, 2,000 and 5,000 

.z3 AN~-FIN BLADE MIXERS, PUMPS, PANS HYDROS 
AUTOCLAVES, DRYERS, OVENS, REFINERS: 
PULVERIZERS. CRUSHERS, etc. 

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

For S a l o - c d i ~ ~ d  
. 

FLAMEPROOF SCREW DISPLACEMENT 
PUMPS 

Stothert & Pit t  Typc 95 Screw Displacement 
Pumps with Flameproof E.E.C. 33 h.p. Motor 
mounted on cast iron bedplate complete with 
Flameproof Automatic Star Delta Starter. 
Capacity 100 G.P.M. of spirit. 

20 sets available. 

Further details from:- 
Leighton Warehouse Company, 0, Church Rd., 
Linslade, LEIGHTON BUZZARD, BEDS., 

Telephone: L.B. 3400. 

FOR SALE 
STRUCTURAL STEELWORK 

FOR BUILDINGS 
COMPRISING 

R.S.J. STANCHIONS. AND R.S. JOISTS 
SIZES AS UNDER 

360 Stanchions (i in. Ily 6 i l l .  hy 15 ft. R in. 
80 R.S. Joists 12 in. 11y 0 in. by 24 ft. 3 in. 

36 R.S. Joists 9 in. by 4 in. I I ~  10 ft.118 f t  8 in. 
240 R.S. Joists 8 in. hy 4 in. I)y (i ft.112 ft. 6 in. 

120 1L.S. Joists 8 in. by 4 in. by 12 ft. 8 in.126 ft. 10 in. 
120 1L.S. Joists 6 in. by 3 in. by 11 tt. 5 in.112 ft. 5 in. 

All in excellent condition. 
Available in a few weeks time--situated in Yorkshire. 

Enquiries to:-MADEN & McKEE, LTD., 
317 PRESCOT ROAD. 

LIVERPOOL, IS. 

MORTON, SON AND WARD, LIMITED. 
STAINLESS STEEL VESSELS 

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

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

Stainless Steel TROUGHS, TANKS and CYLINDERS 
made to  requirements. 

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

100g., 150g., and 200g.. new, in  mild steel, for 100 Ib. 
p.5.i. w.p.-wlth or without mixing gear. 

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

SOg., 75g. and 100g. heavy duty MIXERS by FALLOWS 
and BATES. Agitators driven through bevel gears 
from fast and loose pulley. 

200g. cast-iron JACKETED MIXING VESSEL with 
nickel-chrome inloellor tvue adtator  driven 
through bevel geaps from f l i t  a n d  loose pulley. 

BROADBENT HYDRO EXTRACTORS 
21 in. EQUAL TO NEW, pa!vanized baskets, electrically 

driven through centr~fugal clutch or belt driven. 
Safety inter-locks. 

AIR COMPRESSORS 
THREE 30 c.f.m. a t  100 Ib. pressure, water cooled, 

automatic overloads. with or without motors. 
AIR RECEIVERS MADE TO REQUIREMENTS 

PUMPS 
Beleotion of new MONO and second-hand Pumpa In 

stock-2 in. t o  5 in. 
Inquiries Invited. 

MBRTON, SON AND WARD. LIMITED, 
WALK MILL, 

DOBCROSS. NEAR OLDHAM. 
Lancs. 

Phone Saddleworth 437 

P O R C E L A I N  TILED BALL MILL I!?. Torrance. 7 ft. Ii in. 
lony by t i  St. 1ilt~111. ext. 111il(i steel casing with 
I6 in. sq. outl1.1 with two drainers. Sul~ported 
in rot)lrxt Ijenrinys on 1 1 ~ d ~ ~ t n l s  either end. Drive 
11y 2.5 II.II. 400/440/:1/50 .\lot,or. Flint 11el1I)lr 
('I~nrye i t~r lut l~~(i .  

COMPLETE DRYING PLANT hy I)nl~ford K- Elliott. 
c l )~r~l~r is i t~y Itotary Louvre 1)rif.r allprox. 1 s  St. 
lorly 11y 4 ft .  diarn. tlrranged ycb:lred Motor drive. 
wit11 Keittr llluck~imn 8teat11 Heirtrr wit11 Fan. 
stritirl trnps, ~rlotor clriven I<xhaust Fan, rycl~)ne, 
Ptr. 

STEAM JACKETED TROUGH MIXER hv not~ron ,t 
Ilarlow, ~ ~ ~ i s i l l g  tror~gh 53 in. long by 4:i in. wide 
l ~ y  40 in.  d r ~ l ) .  fitted twin ylanded '%' I~lades, 
tlo111)le enclosed yenrilly. 1)riven hy 30 11.11. 
Motor. k;lertrirnl tilting. 

DOUBLE-TROUGH STEAM JACKETED MIXER 11y 
\Yrrrler I'flridrrc.r, stainlc.ss .itef.l lined trouph 
:$:I ill. hy :{I in. 1)y 21% in. det'p. frilly jarketrd. 
twin '7.' I~latiea, donl~le gearcbcl yln~~tletl shafts. 
Hand tiltit~y. I' R. T, 1)rtlley drivr. .I:rrkrt s l~i ta t~le  
for 30 111 . s~ l .  in. w . 1 ~  1)riven 1)s 2O 11.11. 415 :( 50 
Motor. 

STEAM JACKETED VACUUM MIXER, 20 in. hy I 8  in. 
11y 11% In. c-t~st iron ron*trurtion tng le  xpnr gearing, 
donl~lr  'Z' hhtlr,  ylandrd shnfts. hand tilting. 
Vnc:uu~rl cover nerured 1)s swing l~oltx and lifting 
eyes a t  each corner. I 's~ial ronnrrtions ant1 two 
sight ~ I I L H L P R .  .Jacket soitnt~le :I0 111. sq. in. w.p. 

DOUBLE-TROUGH MIXER by .\.lorton, size 2, 18 in. hv 
1s  in. by 16 in. deep, mild steel ronstrrlrtioh 
twin '514' IJIIL~PS. H:~nd tilting t h r o ~ ~ g h  lend screw 
wit11 interlocking rover. (:landed shafts. two 
speedx, hiotoriz~d 400/3/50. 

PATENT 'RAPID' SlFTERlMIXER hy (:ardnpr. 66 i n .  
long I I ~  24 in. wide 11y 28 in. deep. llroken spiral 
type self-rtnptyiny ayitntor. Hottonl discharge, 
slide ol~rrated. .\.lotorizcbti 400/:(,'50. 

NEW STAINLESS STEEL STORAGE VESSELS AND 
TANKS, with cal~ncities rillrpi~lg f r o ~ r ~  H gallous 
to I , l l l J l l  ynllons. 

NEW PORCELAIN AND SILEX LINED BALL MILLS. 
wit11 (.:ll~;u.ities ri~nginy fronl 9 gnllons to  200 
~:lllolls. 

GEORGE COHEN SONS & CO.. LTD. 
WOOD LANE, LONDON, W.12. 
'l'rl.: S l ~ c ~ t ~ l ~ ~ ~ r d s  ll1141 2070 and 

M I X E R S - 1  Baker Hand-tilted Trough, 16 in. by ?! In. by 20 in. Faet and loose pulleys and clutch. 
2'' blades. 

1 Ditto Power-tilted Trough. 30 in. by 20 in. b y  24 In 
Pulley drive and clutch. Four "L" blader. 
THOMPSON & SON (MILLWALL), LTD.. 

LONDON, E.14. 
TEL.: EAST 1844. 

- 
\ 

OISTURE TEST-THREE MINUTES-Already in 
Muse in many industries where rapid determination 
of water content of chemirsls, coloure, glazes and other 
raw materials is eqsential. "SPEEDY" MOISTURE 
TESTER  ha^ proved accurate and ~nvnl~iable. Portahle 
needs no electricity, no skill. Colnplete $27 10 0. 0rde; 
direct oP srnd for illuutrated leaflet to  (Dept. C.A. .I) 
THOS. ASHWORTH & CO.. LTD., Vulcan Works, 
l l ~ ~ r t ~ l e y ,  I , ~ I I c ~ .  

N E W  P r e ~ ~ e d  Steel Sectional Storage Tanks. 4 ft. 
aqllare plates. Iieasonable deliveries. Quotations for 

speciiir sizes on request. 
WILLIAM R. SELWOOD LIMITED, 

CHANDLER'S FORD, HANTS. 
I'llone 2275. 
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FOR SALE INVITATION T O  TENDER 
2 AIR RECEIVERS 

30 ft. by n f t .  Iliarn. 

EX-LANCASHIRE BOILERS CONVERTED TO INS. CO. 
INSTRUCTIONS WORKING PRESSURE 100/120 Ibs. 

SUPPLIED TESTED AND READY FOR USE, 
DELIVERY APPROX. 3 MONTHS 

Enquiries to:-MADEN & McKEE, LTD.. 
317. PRESCOT ROAD, 

LIVERPOOL, 13. 

STAINLESS STEEL 'Z' MIXER (Baker-Perkins)- 
35 gallons Axed jacketed trough with bottom 
outlets. 

STAINLESS STEEL M I L L 8  in. circulator liquid grinding 
mill of high-speed vertical plate system. 

STAINLESS PAN 2UO gallons with Electric Agitator 
and Water Jacket. 

WINKWORTH MACHINERY, LTD., 
65 High Street, Shines (Teleplrone 1010). 

WANTED 

RDUSTRIAL BY-PRODUCTS, LTD., 16, Philpot Lane, 
ILondon, E.C.3. will be pleased to receive particulars 
of any by-products, waste materiala a n d  remiduel for 
disposal. 

W ANTED.-DIESEL GENERATING SETS of following 
makes: L is t~r ,  I{uston. BlrLaren. Mirlees. Black- 

stone, Gardner and ('atterpillar. Also engines of above 
make. Price and particl~lnrs to: DIESEL PLANT SER- 
VICES AND SALES, Bedfont Koad, I{ctlfol~t, Middlezex. 
l'tlotle: HOG Oi.j9. 

AUCTIONEERS, VALUERS, Etc. 

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

Anetioneem, Valuers and Fire Loss Aasesaors of 
CHEMICAL WOKKS PLANT AND 

MACHINERY 
Yolk Hbuse, 1 2  York Street, Manchertsr. 

Telephone 1937 (2 lines) Central Manehestet. 

WORK WANTED & OFFERED 

C RUSHING, GRINDING, MIXING and  DRYING for 
the trade. 

THE CRACK PULVERISING MILLS LTD. 

+ PIanlatIon House, 
Mincing Lane, 
London, E.C.2. 

- -- 

GRINDING, CRUSHING AND GRADING 
FINE GRINDING LTD., 

BLACKHOLE MINE, EYAM 
TELEPHONE: EYAM 227 

DULVERISING of every descri~tion of chemical and 
other materials. ~ollections, storage, deliveries. 

THOMAS HILL-JONES, LIMITED, INVICTA WORKS 
BOW COMMON LANE. LONDON E.3 (TELEPHONE' 
EAST 3285). 

HF BOARD OF TRADE has for disposal ex store a t  TI, a i. ~hnnl, near 1<11rnley Lnncs. approx. 4,280 tons of 
Skorov;~~.  non-ztraenicnl p&ites, in fines. Full particulars 
and Forms of Tentler (rrt,r~rnahle hy 25th September, 
1066) lnay hr obt~irred on nl)l)lication t a  the BOARD 
OF TRADE. C. & G. 8(b) ROOM 301, LACON HOUSE, 
THEOBALDS ROAD, . LONDON, W.C.I. ('l'elt.l~honr: 
('l~tlllrrr). 4411, ICxtrnslon 295 or 310.) 

To 

MANUFACTURERS 
OW 

CHEMICAL PLANT 
a% 

EQUIPMENT 
THE SPECIAL - 
CHEMICAL PLANT & 
EQUIPMENT NUMBER 

to be published on 
20 OCTOBER will be 
used by buyers in  40 
different industries at Home 
and Overseas as a guide 
to firms that can supply 

their essential needs. 
Type Area 10" x 7" 

Please send for advertise- 
ment rates. 

TO 

The Advertisement Manager 

THE CHEMICAL AGE, 
BOUVERIE HOUSE, 

FLEET STREET, LONDON, E.C.4 
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CHEMICAL LEADWORK 
Fabricated Lead Sheets and Pipes. Homo- 
geneous inter ior Lead lining o f  flanged mild 

steel tubes, bends, and tees. 

W. THOMASON & SONS, LTD. 
Walton Works, Great Moor Street, BOLTON 
Established 1875 Telephone 306 

KEEBUSH 
Kmeburh is an acid-resisting constructional 
material used for  the construction of tanks. 
pumps. pipes. valves, fans. etc. It is completely 
iner t  t o  most commercial acids ; is unaffected 

' 

by rmmperaturms up  t o  1309C ; possesses a 
rmlatively high mpchanical strength, and is 
unaffected by thermal shock. It is being usmd 
i n  most industries where acids are also being 
used. W r i t e  for particulars to- 

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

L 

Decolor is ing CARBON 
ALL GRADES HIGHEST EFFICIENCY 

LOWEST PRICES ALL TRADES 

Granular Carbon for Solvent Recovery 
Regeneration of Spent Carbon 

W r i t e  for  samples and quotations. 

FARNELL CARBONS L IMITED 
CONDUIT  ROAD, PLUMSTEAD, LONDON.  S.E.18 
Telephone: Telegrams: 
Woolwich 1158 (2 lines) Scofar. Wol. London. 

I GLASSWORKS LTD 
Calder Vale Rd. Wakefield Yorks 

TEL. WAKEFIELD 3857 

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

Carboys l Demijohns 
Winchesters 

for Drums 
A mobile and effec- 
tive heater for the 
emptying of drums 
containing viscous or 
solidified material. 
Standard sizes for20, 
40, 50, 90 gallon 
drums. Also for 
horizontal drums. ! 
Many users achieve such saving 
in  labour cost and material that 
the amount invested is recovered 
within a few months. 

Guaranteed for 12 months. 
Please wrrte for leaflets. 

Bock vrew showing thermostatic con'trol. 

N o w  a t  our  new Factorv  : I.gOPICd &&dm, Stiding Corner, Barnet By-Pass, Boreham Wood 
Herts. Telephone: ELStree 28 17-9 
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Stainless Steel 

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. 
Head Ofice . Ring Road, Lower Wortley, Leeds, 12. Leeds 6387II I London O f i e  : 14, Great Peter Street, London. S.W.1 Abbey 1575 
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'PYREX' 'Grip-Seal' Joints 
simplify apparatus 
assembly . . . are 100 
per cent eLective 
The perfect-fitting qual$ies o f  ' Grip-Seal ' Joints 
are due to  the unique PYREX' method o f  manu- 
facture, which ensures that every joint, both male 
and female, is ground and tested wi th  micrometric 
preclston. 

Fu r the r .  'G r i p -Sea l '  design results i n  s t ronger  
joints, w i th  sturdier walls, more robust beadings. 
and sensible parallel gripping surfaces. 
The logical result is, o f  course, that apparatus 
assembly is simplified. because every joint fits closely 
and securely, while the clamps ho ld  the apparatus 
i n  a firm, safe grip. 

Breakages i n  assembling and dismantling seldom 
occur. and expensive apparatus is thus safeguarded 
to  give longer service. 

That's typically 'PYREX' o f  course . . .one hundred 
per  cent satisfaction. 

8 A sperialsrction of the 'PYREX' cata lo~ue . 
deals with ' Grip-Seal' apparatus. If you 
would l ike a copy. please send your name, 
address and position infirm or organisation. 

@ 'PYREX' * ,be ,a.o, m.8A ,sawo @& 
T H E  B R I T I S H  - 

L A B O R A T O R Y  G L A S S W A R E  

JAMES A JOBLING & CO LTD 
- Wear GI& Works Sunderland 

THE ONLY MAKERS OF 'PYREX' BRAND GLASS 

IN THE UNITED KINGDOM 
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