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WELLS 0111 F I L T E R S  
W i t h  a Wells' waste oi l  
f i l ter you can use your oi l  
several times over and 
change it more often. A 
thoroughly reliable supply 
ofo i l  isassured wi th the use 
of Wells' special fi lter pads 
which work in  conjunction 
wi th Wells' patent syphon 
feed. Tl leol l  delivered from 
a Wells' fi lter can be used 
wi th complete confidence. 

Write for fuller particulars 
of these filters 

D e l i v e r y  o f  Oil F i l t e rs  a n d  special ' 'Wel ls '  
F i l t e r  Pads f r o m  Stock " 

Also  m a k e r s  o f  
O I L  C A B I N E T S .  B A R R E L  P O U R E R S  & 
P O R T A B L E  P A R A F F I N  H E A T E R  P L A N T S  

A, Ce WELLS & CO. LTD. 
H Y D E  C H E S H I R E  
T.lrphonr r a l e p r r n r s  

W Y D E  9 %  i U N B R E A K A B L E  H Y D E  

I IN HARD RESISTANT VITREOUS 
ENAMEL 
SPECIALLY PROCESSED T O  GIVE 
M A X I M U M  SERVICE 11 0 1 1 1  C O R N E R S  A N D  EDGES 
R O U N D E D  
SIZES T O  S U I T  C U S T O M k R S  
R E Q U I R E M E N T S  
FINISHED IN GREEN OR OTHER 
SELECTED COLOUR 

cannot j:lm o r  blow steam. Uniquc in design, 

foolproof in operation. 

" Simplicity " Steam Traps have only one moving 

part-a f i re  floating stainless stcel splisre;. : 
. - 8  

Each trap is guarantecd. Scnd fo t  :I: tt-afl oh trhl., 
Write for fillly descriptive panlphkt, :&;;~YA: . . 
T H E  K E Y  E N ~ I N E E : R I N C ;  k0. 1, 
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That's no way to plan a lighting installation! w 
Nothing must be left to chance. . . type of fitting, 

spacing, mounting. . . quality of distribution. . . 
total wattage, and individual lighting points. 

We'd like to show you the way we go about a job. 
We'd like to show you some lighting specifications 

we have prepared. Please call us in and talk it over. 

- - - - - -  
ILLUMINATING 
- - - - - -  

- - - - 

THE BENJAMIN ELECTRIC LTD. T 0 T T E N H A M ' I. o K 11 0 K N. t ? 

T~lcpho,zr ;  10T tmhom 5212 ( 5  Ir"er1 Coblts : 'nenrolrrr, Southtor. London' 

~ I I M I H G H A M :  5  C O r n P o R l r z ~ ~  I T R E I T ,  B I R M I H G H A M ,  I. TcI: MIDland 5197 L 8 8 D S :  4 9  8 A I I N G H A L L  STREST.  LEEDI .  I. T c ~ :  L e e d l  Y..r's 2 5 S ? Y  U 
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MECHANICAL 
CONVECTION 

FOR GENERAL USE AS D R Y I N G  
OVENS O R  STERILIZERS A N D  FOR 
LABORATORY A N D  INDUSTRIAL 
PROCESSES REQUIRING OVENS W I T H  
VERY U N I F O R M  TEMPERATURE 
DISTRIBUTION 

FEATURES 

.Very strong construction. 

.Efficient air circulation by direct 
driven centrifugal fan. 

" Gallenkamp-Sunvic " thermo- 
stat and relay for reliability and 
good temperature stability. 

.Thermostat sensitive t o  0.5%. 

.Temperature fluctuation within 
1°C. at all temperatures up t o  
300°C. 

.Temperature variation in  working space less than 1°C. at 110°C. 

R a p i d  recovery t o  all temperatures with practically no overshoot. 

.Thermometer recessed in  door. 

Please apply for publication No. 568 

A. GALLENKAMP & CO. LTD., 
17-29 SUN STREET, LONDON, EC2 

TELEPHONE-BISHOPSGATE 0651 (9 LINES) 
TELEGRAMS-GALLENKAMP-AVE-LONDON , 
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T R A I N I N G  S C H E M E S  
for 

B O I L E R  O P E R A T O R S  

If you have not enrolled your Boiler Operators 

for a Technical College Course there is still time to 
enrol for N.1.F.E.S own Course. 

Specially devised for those unable to 
attend at a Technical College, N.1.F.E.S 
Course provides home study supplemented 
by practical training on site in preparation 
for the City and Guilds Boiler Operator's 
Certificate. The Course costs £5. 5s. Od. 
plus examination fee of 25s. per student. 

Details are available from Head Office 
or any Area Office of N.I.F.E.S. 

Issued by 

N o I - F - E o S  
National Industrial Fuel Eficiency Service 

71 Grosvenor Street London W1 
Telephone : Hyde Park 9706 
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1 ENGLISH L FRENCH FLINT PEBBLES 
IT 1s A MATTER OF OPMION whether you should use English or 

French pebbles, but whichever is your 
choice we can supply you with hand- 
picked individually selected pebbles ranging 
from f"  t o  6" in size. 

They can be sent t o  any part of the world. 

F o r  over a century we have been noted for 
prompt deliveries and consirrent quality 
and we value new enquiries. 

FLINT W O R K S .  

W E S T  T H U R R O C K ,  G R A Y S ,  ESSEX.  

Sru vclc~y C'llemicals 
ul-t 111e "Links" 
hcl I!-rcn I - U I ~ .  n~urerials 

The 7th Green 
at Royal St. 
George's G o y  

BASIC CHEMICALS 
FOR INDUSTRY 

THE STAVELEY IRON & CHEMICAL CO. LTD. NR. CHESTERFIELD 
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9 h e e l s  a/' industry the wcdd ewer are twned 

ELECTRlC 
MOTORS 

---*' 
I -. c 

in the paint, cpctrnish rind chemical works 

Whenever a power drive is are helping to increase produc- 
needed, there is a BTH motor tion. Over half - a - century's 
that will do the job efficiently experience of this branch of 
and economically. In industries electrical engineering enables 
all over the world, RTH motors BTH to offer the motor with the 

mounting, enclosure, rating and 
performance best suited to the 

B TH factories arc 
exceptionally well eqzrippcd 

STANDARD and SPECIAL 

machines in large qr~antities. 

Member of the AE l  group of companies 

A4691 

T H E  

BRlTlSH THOMSON-HOUSTON 
C O M P A N Y  L I M I T E D .  R U G B Y .  E N G L A N D  
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Fast Bases: Yellow GL, GCL; Scarlet GGSL, RL, RCL, GL, 
GCL, GGL; Red BL, GL, GGL, BBL, GGGL, RL; Garnet 

GBL, GBCL, GCL new; Corinth BL; Blue RL. 

) I  Chemicals 
for 
Colour 

lll'. John W. Leitch & GO. Ltd. Milnsbridge near H u d d e ~ s f i e l d  

I SULPHURIC ACID PLANTS 1 

I View of plant capacity 300 Tons H,SO, per 24 hours I 
I SULPHUR & A I 

PYRITES BURNERS- 
DUST PRECIPITATORS- 
GRINDING MILLS- CHEMICAL ENGINEERING C'L? 

SUNDRY 204,Earls Court Road London.5.W 5 

'Phone : 'Grams : 
I lObirher 0169 MORICHEME. LONDON ( 
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the most comprehensive 
catalogue 
of world-famous 
precision balances 
ever produced ! 

illustrated, thoroughly in'ii>rmative. 
covers the cornplcte new range o f  Stanton 
Precision Balances--as shown at the 
B.l.1. Exhibition. 
You are advised to send for your copy 
now, before supplies become limited. 

Yours tor the asking \ 
The new Stanton Cataloaue. ftll 

" s 
To : Stanton Instruments Ltd., Dept. CY. l ,  119, Oxford Street, 

London. W.1. 

6 a t n. Plr(t\e 'emf me the new cataIogue 

P of Starrlotz Precisiou Balancc~. 

...................... precision Addre\ Name s b '  .................... i 4 
' 2  balances ............................ @<4 

B "a B 3  
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PHILIPS ELECTRICAL LTD 
X - R A Y  D I V I S I O N  

CENTURY HOUSE . SHAFTESBURY AVENUE . L O N D O N  - W.c.2 
( P X ~ O O ~ O D )  
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'r-4 2 British VACUUM PUMPS 
FOR FACTORY OR LABORATORY PURPOSES 

All Types and Sizes for 
All Duties 

Wet and Dry Pumps 

Reciprocating and Rotary 

Single and Two-stage 
High Vacuum Pumps 

List No. 3342 

CHEMICAL 

R Y  FEEDER 

EXTENSIVELY USED FOR THE APPLICATION 

OF POWDERED REAGENTS FOR WATER 

TREATMENT PURPOSES A N D  FOR 

MEASURING AND PROPORTIONING 

POWDERED OR GRANULAR SUBSTANCES 
I 

T H E  P A T E R S O N  E N G I N E E R I N G  COe LTDe 
83, WINDSOR HOUSE, KINGSWAY, LONDON, W.C.2 
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More on Showmanship 

w E return to last week's theme of 
chemical industry publicity-but 
with a difference. Then criticism 

was directed at the small scale of the 
British industry's collective effort, and for 
reasons of space the exceptionally active 
publicity of some of the individual com- 
panies had to be ignored. There seems 
as much distinction between these two 
kinds of publicity-individual and collec- 
tive-as between similar kinds of re- 
search. If progress has been made in 
developing collective research, much of 
the credit for  this must be given to 
the Government's leadership and finan- 
cial support. Not even the most 
obdurate opponent of State co-operation 
with industry could deny that the DSlR 
research association scheme has dis- 
played remarkable catalytic powers. But 
there can hardly be a similar catalyst for 
developing collective publicity. One of 
the major obstacles to forming research 
associations is the cost of the existent 
research departments of larger com- 
panies. Because of their size, these com- 
panies-as prospective members of a 
research association-must inevitably 
agree to carry the leonine shares of 
collective costs. Yet these companies 
are generally spending very large sums 
on their own research while the smaller 
companies may be spending little or 
nothing. The  tendency for a large com- 
pany not to join in-to say in effect, 'We 
have already built up our  own research 
organisation and cannot now be expected 
to pay heavily in building another7-is 
neither unnatural nor unknown. Indeed, 
it is probable that if the DSlR research 

association scheme had started earlier 
and before many of industry's leading 
companies had developed their own 
research programmes, there would today 
be more collective research associations. 
These comments are not irrelevant to 
the theme of publicity. This other field 
of industrial activity and policy is being 
developed today by the larger companies 
with much the same determination that 
they were applying to research 25 years 
ago. 

Here, to remove risk of misinterpreta- 
tion, we are not regarding specific pro- 
duct advertising as a form of ' publicity '. 
Publicity's definition in this context is 
less precise-the general corporate 
approach to  the public and to different 
sections of the public, the development 
of .prestige and understanding, the 
creation of ' background ' o r  ' climate '. 
I t  would be invidious to mention names 
of companies, but there can hardly be 
any person who would need to be 
prompted in naming two o r  three com- 
panies in British chemical industry who 
have, in recent years, devoted a great 
deal of thought and effort to  this broad 
type of publicity. It is sometimes known 
as ' house advertising ' or ' prestige 
advertising ', but even these neat descrip- 
tions have their limitations; advertising, 
as such, is only one of the tools of this 
kind of publicity work. Information 
services for  the public and the Press, 
speeches, lectures, demonstrations, docu- 
mentary films, participation in confer- 
ences, and publications from pamphlets 
to books, all these means of communica- 
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tion are utilised in a large company's 
publicity programme. It  is perhaps easier 
to  develop this type of programme for an 
individual company than for  a collective 
branch of industry. It  is certainly easier 
for  a company to assess results and judge 
if it is obtaining a satisfactory return for 
expenditure. Nevertheless, these are 
differences of degree, and certainly not 
large enough t o  support an argument 
that publicity should be left entirely to 
individual companies, o r  that collective 
publicity efforts should only be modest 
in scale and trivial in cost. 

The  publicity efforts of larger com- 
panies are steadily expanding; and each 
year sees medium-sized companies sud- 
denly emerging from ancient reticence to 
tell the public something about them- 
selves as well as about the prices and 
properties of their products. The longer 
a similar determination to  .promote col- 
lective publicity is delayed, the more 
difficult it will become to  ensure collec- 
tive support for  its costs. The  analogy 
with research is unmistakable. 

At  the present time and possibly as 
long ahead as most sensible people dare 
to  look, it could be urged that any further 
expenditure upon publicity should be 
directed overseas rather than at home. 
This is too narrowly commercial and 
economic, and it ignores the present-day 
powers of public opinion and politics at 
home to  regulate industrial activity. In- 
sofar as  publicity is judged solely as a 
climate-creator for  selling, however, the 
point is valid enough. But neither com- 
pany nor collective publicity need be 
confined to the boundaries of the home 
market. 

One excellent example of collective 
publicity abroad is the work of the Swiss 
watch-making industry here-the British 
public is constantly kept aware that time 
measurement is one of Switzerland's old 
and modern specialisations. A brilliant 
example of international .publicity by an 
individual company has recently come to 
hand, a superbly produced book from 
the Geigy company, ' 15 Years of Geigy 
Pest Control '. Although this publication 
dealt with only one branch of the Geigy 
company's products, we have yet to  see 
a more impressive publication on the 
whole range of any British chemical 

company's products. The  pages of this 
book measured nearly 9+ by 13 inches: 
there were 150 of them; it was most 
lavishly provided with photographs; the 
text was both ' popular ' and scientific, 
a difficult blend for  any piece of com- 
posite writing to achieve. Nowhere was 
the commercial note crudely o r  obviously 
struck-yet the fullest possible prestige 
effect was secured by chapters describing 
the policy of Geigy branded products, 
Geigy's sales organisation, and Geigy 
publicity. These chapters followed others 
that described the story of DDT's dis- 
covery and its world-scale development 
as an agricultural and sanitary insecti- 
cide. The scientists who had taken part 
in these developments were named, an 
emphatic departure from the anonymous 
tradition in some company development 
stories. This introduction of personalities 
undoubtedly added to reader-interest; it 
also stressed that the Geigy company is 
an organisation of people and work and 
ideas and not merely a capital-powered 
and  profit-oiled machine. 

It does not disparage Geigy achieve- 
ments to  say that there are a number of 
British companies with stories no less 
important and interesting to tell, o r  that 
the  British chemical industry as  a whole 
could produce several similar-sized books 
and still leave more untold than told. 
The  effect of the Geigy publication 
wherever it goes must be that of increas- 
ing respect for  Geigy products; there can 
hardly be a neutral effect or  a reverse 
effect. Surely British publications of the 
same kind, whether private or  collective, 
would in the long run amply justify their 
cost :' Industrial prestige is a multi-faced 
coin, especially prestige outside one's own 
country. T o  some it may mean consist- 
ency of quality; to others it may mean 
speed of delivery; to others, competitive 
price; and so on. But prestige should be 
built by all these factors and not by the 
one that happens to  fit the circumstances 
of the moment. When a company or an 
industry presents its story as  well as its 
products, prestige is more likely to  be 
won in that fuller perspective. Provided 
the products live up to the same stan- 
dard, the prestige becomes a priceless and 
enduring form of goodwill. Need we look 
across the Atlantic o r  across the Alps t o  
be taught these lessons in publicity? 
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Notes & Comments 
As Others See Us 

A SEVEN weeks' tour of Europe's 
chemical industries might seem too 
brief for sound judgment, but as 

experienced an observer as  Mr. S. D. 
Kirkpatrick, Editorial Director of Chemi- 
cal Engineering, can be relied upon to 
sort out the woods and the trees. His 
report upon his recent visit (1955, 62 [9], 
169-1 72) is favourably rather than un- 
favourably critical, ,particularly of pro- 
gress made in Britain, Germany, Italy, 
and Switzerland. In France, Norway, 
Sweden, and Spain he discerned a some- 
what lesser sense of urgency and deter- 
mination. The  rise in chemical industry 
productivity in this country received 
special mention and much of this 
achievement was attributed to the work 
of the Anglo-American Council on 
Productivity and the ABCM. Mr. 
Kirkpatrick (or 'Sid' as he is known in 
Europe as well as a t  home) still found 
evidence here of the 'chemist-plus- 
engineer' attitude towards chemical 
engineering, and he obviously regards 
this as a weak spot; at the same time 
he also found plenty of evidence of 
increasing recognition of chemical en- 
gineering as  a separate branch of the 
chemical profession. Germany's recovery 
is described as  'little short of miraculous' 
with signs that decartelisation. by bring- 
ing more internal competilion. has in fact 
speeded development. But in Germany 
he saw little evidence of change from 
her old tradition of 'chemist-plus- 
engineer ' combination, the only example 
of  chemical engineering training on the 
US pattern (the Technische Hochschule 
at Darmstadt) being cited as an 'out- 
standing exception '. The ACHEMA 
Exposition made a vivid impression. It 
was several times larger than any US 
chemical exposition. Our own views, as 
several times expressed in THE CHEMICAL 
AGE, on the meagreness of British parti- 
cipation would seem to be shared. The 
importance of trade fairs and expositions 
in European economy is partly attri- 
buted to weakness in other means and 
facilities for  communicating technical 

information, and in contrast with the 
American situation this may well be so. 

Chasing Rainbows 

I F US 'know-how' and equipment 
has so far been considerably used in 
Europe's post-war chemical progress 

--most notably perhaps in the develop- 
ment of the chemicals-from-oil indus- 
tries in Britain, Italy, and France-this 
is reported as a dependence that 'will 
greatly lessen in future'  owing to the 
resurgence in education and research. 
Mr. Kirkpatrick's review is, on the 
whole, flattering and he predicts more 
serious competition in world markets for  
American chemical products. While 
greatly respecting his experience and 
wisdom we cannot completely share his 
opinions. While appreciating his friend- 
liness we wish we could share his 
optimism. But, alas, our sales methods 
still leave much to be desired and lag 
well behind those of either the United 
States or  Germany. With a few notable 
exceptions most British chemical com- 
panies seem to believe that they can just 
sit back and wait for overseas business 
to  come to them. We would, moreover, 
feel much happier if British chemical 
research concerned itself more with prac- 
tical problems and left more of the work 
in pure chemistry to others. This country 
is essentially a trading nation and a t  the 
moment the supply of scientists and 
money are too limited for her to waste 
time, energy and money on problems 
the solutions of which cannot imme- 
diately be put to work. At one time 
honour and glory meant a lot; today our  
very existence is at stake. What per- 
centage of the important chemical pro- 
cesses being used in our industry is of 
British origin ? In our research institu- 
tions how much work ever results in 
practical application in industry ? 

The Clean Air Bill 

A NATIONAL determination to  have 
cleaner air is already well evidenced 
by the generally quiet acceptance 

of the Clean Air Bill's proposals. Smaller 
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reforms in the past have engendered 
much louder wails of sectional protest. 
The most controversial provision in the 
Bill is the one most likely t o  affect the 
chemical industry-the powers and scope 
of the Alkali, etc., Works Regulation Act 
Inspectorate will be enlarged, but it is a 
change that seems flexible rather than 
precise. The a.pplication of this change 
will be considerably dependent upon 
Local Authorities' attitudes. It  is true 
that the same thing could be said of all 
the Bill's provisions, but not to  the same 
degree of flexibility. Some of the major 
proposals in the Bill are not applicable 
to works controlled under the older 
Alkali Act, but smoke emission is now 
brought into the latter Act's responsibility 
as well as the emission of noxious o r  
offensive gases. However, this does not 
exclude such works from charges under 
the 1936 Public Health Act for  smoke 
nuisance to  neighbours o r  from dark 
smoke offences under the new Bill; even 
so, there is a difference, and local authori- 
ties will be unable to take proceedings 
against Alkali Act works unless (in 
England and Walcs) they obtain the con- 
sent of the Minister. In effect. this would 
seem to mean that the Minister would 
consult the Alkali Inspectorate to  find 
out whether works with technically diffi- 
cult problems of air pollution control 
had done all they .could to prevent 
nuisance. It may also mean that toler- 
ance in genuinely difficult cases may be 
judged in the light of national iniport- 
ance of the works' products. If so, and 
these points are only conjectural. what 
is nationally indispensable at one time 
may a t  another time be only nationally 
useful. 

Friends, not Enemies 

only about 52 extra inspectors. This is 
surely inadequate for their increased 
duties under the Bill. There is no  small 
risk that relatively untrained, and cer- 
tainly insufficiently technical, Local 
Authority inspectors will tend t o  be used 
t o  narrow the man-power gap; this could 
lead to  a high rate of applications for  
Ministerial consent to  take proceedings. 
Again this is a conjectural point, but it 
cannot be lightly dismissed unless there 
is more assurance that there will be 
enough Alkali Act Inspectors of high 
technical quality. 

Partners In Polythene Plant 
PARTNERS in the first large pctro-chemical 
plant which was opcncd in Wcst Gcrmany 
on 3-9 Scptcmhcr at Wcssclring. between 
Bonn and Cologne. arc the Royal Dutch 
Shell Group and Badischc Anilin und Sod:r- 
Fabrik. The plant has a capacity of 6,000 
tons a year of polythcnc. but production can 
kc rniscd to 10.000 tons. 

Rcfincry gascs for thc plant are supplied 
by a nearby rcfincry which refines oil for 
Shcll. The plant is using the I.C.T. process 
undcr liccncc which formerly was applied 
only at Radischc Anilin und Soda-Fahrik's 
Ludwigshavcn plant whcre cokc-oven gas 
was thc raw matcrinl. 

- - 

Tariff Investigation 
An investigation has been instituted b) 

the Unitcd Statcs tarifr commission to deter- 
mine whcthcr p-aminosalycylic acid and it5 
salts arc bcing importctl into thc US in 4uch 
quantitic.; as to cause or threatcn scrious 
Injury to thc domestic industry producing :I 

like or directly compctitivc material. 

HE Alkali Act Inspectorate has so 
good a record for  co-operation and 
constructive criticism that these 

uncertainties should not raise fear o r  
alarm. An opinion poll in the chemical 
industry would almost certainly rate these 
officials as friends rather than enemies. 
The greater trouble in operating this part 
of the new Bill is likely to  arise from 
Inspectorate staff deficiencies. It has 
been officially stated that an additional 
cost of f40,000 per year will be needed 
to increase the stalf, but this would cover 

Russian Delegation 
A delegation led by Mr. Kosygin, a deputy 

chairman of the Council of Ministers of the 
USSR. and consisting of Sovict cxpcrts from 
scvcral industrie4 including thc chcmi- 
cal industry arrivcd in thi4 country on 
30 Septcmbcr. The visit was arrangcd at 
thc rcqucst of the Sovict authorities and the 
party is cxpcctcd to stay about 14 days in 
thc UK. Thc President of thc Board of 
Trade. Mr. Pctcr Thorneycroft. rcceivcd Mr. 
Kosygin at the Board of Trade on 4 October. 
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Kentish Terram ycin Factory 
Pfizer's New Fermentation Plant Oficially Opened 

A T thc ceremony to mark thc formal 
opening of the new fcrmcntation plant 

for thc manufacturc of broad spcctrum 
antibiotics at Richborough. near Sandwich, 
Kent. on 30 September, Mr. John J. Powers, 
senior vicc-prcsidcnt of Chas. Pfizcr & Co. 
Inc.. Ncw York, paid tributc to the late Sir 
Alexandcr Fleming. His discovery of anti- 
biotics. said Mr. Powers, could ncvcr be 
eraced from the annals of human cndcavour. 
Addressing Lady Fleming hc said that he 
hoped that she would regard thc plant as 
part of hcr distinguishcd husband's Icgacy- 
' as a manifestation of thc way in which wc 
lesser mcn perpetuate the work he initiated '. 

1)istinguished Gathering 

Thc plant was oflicially declared open by 
Lord Brabazon of l'ara. P.C., G.B.E.. M.C.. 
beforc a distinguishcd gnthcring which in- 
cluded Lady Fleming. Viscountess Astor, 
Profcssor H. Burton. Profcssor F. Bcrgcl, 
Professor R. Hare, Professor W. Wardlaw, 
Sir Francis Walsh, Profcssor H. Berry, Pro- 
fcssor F. Dickens, Professor W. H. Linnel. 
Profcssor J. P. Todd. Dr. B. K. Kelly, and 
many others. 

Two special trains carricd gucsts down 
from London and thosc who stoppcd over in 
Folkestonc for thc banquet which took place 
in the cvening. wcrc accornmodatcd in thrcc 
of the town's largcst hotels. 

The plant. which is owncd by Pfizcr Ltd.. 
the British subsitlinry of Mr. Powcrs' com- 
pany. cost f2.500.000 and is the largcst fer- 
mentation p!ant in Europe producing broad- 
spectrum antibiotics, the only othcr British 
plant bcing opcratcd by Roots. The chicf 
product will be Tcrramycin although other 
tetracylincs may kc fcrmentcd at Sandwich. 
The capacity o f  thc plant is such that not 
only can the wholc of Britain's demands bc 
met but those of most of the sterling area 
as well. 

Terramycin. or  oxytctracyclinc hydro- 
chloride (C?,H2,0,,N:,HCI). is the product of 
a micro-organism discovcrcd by Pfizcr rc- 
search chcmists in thc Unitcd States aftcr 
134,726 samples of soil from all parts of 
the world had bccn cxamincd and aftcr ap- 
proximately £4.000.000 had been spcnt on 
research. The mould found in thc sample 

was labelled Streptonlyces rimosus and 
master cultures from this mould wcre flown 
to Sandwich from America and are now 
houscd in a sterile room in the new plant. 
The  rnastcr culture spores, contained in small 
ampoulcs. are kcpt in a freeze dried state 
on  sand or  othcr suspending material. 

T o  fecd the mould, quantities of the 
necessary nutrients are placed into two 
dump tanks in the medium preparation room. 
The medium is then batched up  with water 
and heated ready for stcrilisation. When 
ready it is pumpcd from the prcparation 
room through to the main fermenters and 
steriliscd with live steam. 

Thc  main fcrmcntation tanks, which hold 
several thousands of gallons of the medium 
bcforc bcing secded with mould spores, are 
nrcssuriscd to exclude all air and any possi- 
bility of foreign bacteria entering the vessels. 
T o  fostcr the growth of the mould through- 
out the cntire batch of medium, stcrilised air 
is blown through the mixture whilc the con- 
tents of thc tank are constantly agitated. This 
technique of ' deep-tank ' aeration was first 

Spare laboratory sterilising equipment 
at Sandwich 
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developed by Pfizcr in the early days of 
penicillin production. 

Organisms can  generate a s  much heat  a s  
70 BThU's per hour  pcr gallon and without 
temperature control t h e  organisms could be  
destroyed by their own heat within an hour .  
Hundreds of gallons of  water a rc  circulated. 
therefore, to  keep the  tanks cool; enough 
water is circulated daily t o  supply a town 
of nearly 100,000 people. Foam must a lso 
be  combated and a n  anti-form agent is intro- 
duced into the tanks a t  periods throughout 
the  entire process. 

Once the  fermentation is completc-the 
medium exhausted and the mould having 
expclled the chemical by-product which 
forms the  basis of Terramycin-the clarifica- 
tion proccss is commenced. T h e  broth. con-  
taining mould. the remnants of the medium 
and  highly diluted Terramycin. is fed into 
holding tanks where it is treated chcmicnlly 
t o  co:lgul:~tc thc mycelium. It then p;lsscs 
through a stainless stccl rotary filter which 
removes the mycelium and the filtrate i \  
given furthcr chemical treatment t o  produce 
a n  intermediate salt f rom the active in- 
gredient. Th is  crude material is dricd and 
milled prior t o  refining. 

In thc  refining area the intermediate salt. 
now ground into a powder. is carried into 
glass-lined reaction vessels and the solvcnt 
added. lnsolublc material is filtered. ;rntl 
the antibiotic is crystallised in ccntrifugcs. 
T h e  precipitate, crude oxytetracyclinc hydro- 
chloride is washed and  vacuum dricd. A 
further dissolving and  crystallis a t' ~ o n  cnsurcs 
absolute purity. 

T h e  plant stands on  a site of approximately 
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Refining equipment 

sq. 1'1. It contains 33 miles of cable, 33 
miles of piping and  almost 300 tons of struc- 
tural steel. Fermentation on  a production 
scalc began only nine months after the very 
beginning of constructional work on  the site. 

T h e  main contractor fo r  thc plant instal- 
lation was T h c  A.P.V. Co. Ltd.. and  Mr. 
F. H. Kern. sales manager of the  company's 
chcmic:rl engineering dcpartmcnt. took per- 
sonal charge of the work. Sub-contractorg 
were G .  N.  Hadcn & Sons 1-td. (pipework). 
Harlow & Young 1-td. (electrical services) 
and  Kitson's Insulations Ltd. (lagging). 

80 acres and comprises buildings of 130,000 Final crystallisation of Tewamycin 
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Water cooling towers and 
head tank 

The forced draught cooling towers were 
supplicd by Peter Brotherhood Ltd. and the 
boilers by Cochrane & Co. (Annan) Ltd. and 
John Marshall & Co. (Mothcrwell) Ltd. 
British Combustion Equipment Ltd. supplied 
the combustion'equipmcnt and the compres- 
s o n  were supplied by Broom & Wade Ltd. 
The filtration equipment was provided by 
Dorr-Oliver Co. Ltd., Thomas Broadbent & 
Sons, Ltd., Edwards & Jones Ltd. and L. A. 
Mitchell Ltd. 

Other main equipmcnt suppliers were : 
Enamelled Mctal Products Ltd. (glass lined 
and special equipment); Foxboro-Yoxall 
Ltd. (instruments); Baird & Tatlock (Lon- 
don) Ltd. (laboratory equipment); T. Guisti 
& Son Ltd. (mild stecl equipment); British 
Labour Pump Co. Ltd., E.C.D. Ltd. and 
Worthington-Simpson Ltd. (pumps); J. & E. 
Hall Ltd. (refrigeration plant); Stainless Steel 

Vessels Ltd. (stainless steel equipment); and 
Braithwaite & Co. Structural Ltd. (tanks). 

Thanking Lord Brabazon for having 
opened the plant. Mr. John D. Rodgers, 
director and general manager of Pfizer Ltd., 
said that the plant meant that Terramycin 
would no longer cost dollars. Moreover, it 
would make this antibiotic available to most 
sterling areas as a Rritishexport. Thcdcmand 
for Tcrramycin was increasing, not only 
from doctors but from veterinary surgeons 
and farmers as well. By use of Terramycin 
as a n  animal feedingstuff supplement an-ex- 
tra 300,000 acres of British farmland could 
bc freed for other crops. Only 14 tons of the 
drug would be needed to supply the full 
needs for the country's pig farmers and the 
saving in thc cost of producing bacon, ham 
and pork could be f5,000,000. 

Inside the boiler house 
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X-ray  Analys is  
Invited to Conference 

T H E  Autumn Confcrence 1955 of the 
X-ray Analysis Group of The Institute 

of Physics will be held a t  the Institution of 
Civil Engineers. Great George Street, West- 
minster, London, on 18 and 19 November, 
Theme of the Conference will be Semi- and 
Non-Crystalline Materials. 

Papers to be read: First day, 'Thc 
Mechanism of Crystallite Growth in Car- 
bons,' by Dr. R. Franklin; 'Structural 
Changes During the Carbonisation of Coal,' 
by R. Diamond; 'X-ray Examination of 
Coals and Coal Extracts,' by Dr. L. Cartz, 
A.1nst.P.; ' Comments on  the Structure and 
Physical Properties of Glass,' by Professor 
R. W. Douglas, F.1nst.P.; 'The  Surface 
Layer on Ground Quartz,' by Dr. R. L. 
Gordon. A.Inst.P., 0. G. Griffin. G. W. 
Harris, and Dr. G. Nagelschmid, Ph.D.. 
' X-ray Diffraction Technique for Liquids,' 
by Dr. W. May; and 'Espacernents 
" Anormaux " dans I'Hydroxide de Nickel 
Colloidal,' by Dr. J. Longuet and Dr. J. 
Mering of the Laboratoire Ccntal des Ser- 
vices Chimiques. 

Second day: ' X-ray Study of a Synthctic 
Fibre,' by L. Brown, A.1nst.P.; ' A n  X-ray 
Examination of Straight Chain Fluorcar- 
bons '  by C. W. Bunn, F.1nst.P.. and 
E. K. Howells, Grad.1nst.P.; ' Orientation 
Phenomena in Synthetic Crystalline Poly- 
mers,' by Dr. A. Keller; ' A Classification 
of Cylindrical Lattices,' by E. J. Whittaker. 
A.1nst.P.; and 'Long Chain Inorganic Ions,' 
by Dr. D. E. Corbridge, A.1nst.P. 

On the first evening there will be a dis- 
course on 'Crystallography and Phase Rule,' 
by Professor A. R. Ubbclohde, F.R.S. The 
Conference is open to all, and one guinea 
will be charged to non-members of the 
Institute. Closing date for return of appli- 
cation forms, which should be addressed to 
the Deputy Secretary, The Institute of 
Physics, 41 Belgrave Squarc, London 
S.W.l, is 15 October. 

Glass Technology Scholarships 
STUDENTS who have been studying 
chemistry and physics, and are about to  
leave school, should be attracted by scholar- 
ships in glass technology at  the University 
of Shefiield. The  Worshipful Company of 
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Glass-Scllers of London are offering up to 
four scholarships which in suitable circum- 
stances qualify for supplementation by the 
Ministry of Education up  to the full value of 
State Scholarships. The scholarship exami- 
nation consists of papers in chemistry, 
physics and pure mathematics (two as pri- 
mary subjects and one as a secondary sub- 
ject) together with an  English language paper. 

Applications for entry should be made to 
thc Univcrsity by 16 January. 1956, accom- 
panied by an entry form and an examination 
fee of 10s. Entry forms, syllabuses. and 
further particulars may be obtained from 
The Registrar, Univcrsity of Sheffield. 
Shefield 10. The examination will begin 
at  the University on 9 April 1956. 

Bone Glue Demand In SA 
T H E  URANIUM industry at  the gold mines 
of South Africa has given a tfemendous boost 
to the production of bone glue in the Union 
duc to the use of this commodity as a filter- 
aid in the uranium extraction process. 
Residues after gold extraction are re-pulped 
and mixed with dilute sulphuric acid using 
compressed air for agitation. When the 
uranium has been dissolved, the acid- 
treated pulp is filtered on stainless steel 
rotary drum filters but the rate of filtration 
is cxtrcmely slow and it-is at this point that 
animal glue is addcd to spccd u p  filtration. 

The sudden increase in the demand fo r '  
glue created when the first large uranium 
plants startcd production led to a shortage 
and to overcome this, existing glue factories 
were hastily enlarged and supplies of bones 
sought all over Southern Africa at a con- 
trolled price of £7 per ton. In addition to 
glue the processing of the bones has yielded 
valuable phosphate mcal and bone grease 
supplies. 

Brazilian Aluminium Expansion 
A new plant of the Brazilian Aluminium 

Co. began production recently at Sorocaba. 
The company, financed by Brazilian capital. 
has sct output for 1955-56 at 10,000 tons of 
aluminium ingot, with facilities to increase 
to 50.000 tons annually within ten years. 
Electric power is limiting production now, 
but power facilities under construction will 
permit an increase up  to 10,000 tons. The 
plant will use bauxite ore from the Pocos 
dc Caldas region of the State of Sao Paulo.' 
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CBMPE Annual Dinner 
Sir John Eldridge Principal Guest 

LMOST 900 members of the Council of 
A B r i t i s h  Manufacturers of Pctrolcum 
Equipment and their guests attended the. 
annual dinner which was held on 29 Sep- 
tembcr at the Dorchester Hotel. Mr. G. V. 
Sims, managing director of LC Grand. Sut- 
cliff 8i Gcll, Ltd., the chairman of the 
Council. prc~ided and the principal guest and 
speaker was Lieut.-General Sir John 
Eldridge. K.B.E.. C.B.. D.S.O.. M.C., Con- 
troller of ~Munitions, Ministry of Supply. 

Proposing the toa\t, ' T h c  Guests,' Mr. 
Sims said: 

'There  are over 400 mcmbers of this 
Council who collcctively form a massive 
pattern of the British engineering and allied 
industries. collcctively engaged in supply- 
ing the widest range of equipment needed 
by the petroleum industry. 

' During the first six months of this year. 
the petroleum industry has placed orders 
worth £63.000,000 in this country, in the 
main with members of this. Council. 
' Briefly. the policy of the Council is to 

form a bridge between the pctroleum in- 
dustry and its many suppliers. Wc arc at 
the moment proposing to hold talks at 
appropriate levels, with a view to finding out 
from the pctroleum industry its current 
problems regarding supply and informing 
our members what these problems are and 
so jointly trying to meet thcm. We are also 
planning an informal discussion. which will 
enable us to make sure that the pctroleum 
industry is fully uwarc of the research and 
development going on in the research depart- 
ments of members interested in the various 
aspects of metallurgy. especially where 
these have been carried out for ~ndustries 
other than the petroleum industry. 

Too Many Criticisms 

'All  too many criticisms have been 
levelled against manufacturers in this 
country of failing to follow up thcir pro- 
ducts and find out the ncedq of thcir cus- 
tomers on the spot. We are doing cvery- 
thing possible to  provide information to the 
members of the Council who intend going 
abroad and to gather information from thoye 
who have returned.' 

Proposing the toast, ' T h e  Council,' Sir 
John Eldridge said: 

'This  may almost be described as the oil 
age. Nuclear power is hardly yet with us. 
At present, oil is perhaps the most con- 
centrated. easily handled and transportable 
source of powcr readily available to us. I t  
is available in many forms adapted to many 
power uses. easily transported and pumped 
and has lots of energy. 

Defence Needs 

' In all times. and more so now than ever, 
sound dcfence can only be based on a sound 
industrial economy-and the more powerful 
and the morc widely based the industry of a 
country is the better is its prospect of having 
the best weapons and equipment in the 
quantities and at  the time it needs them- 
both because it has access to better tech- 
niques and because the better its economy 
the more able it is to carry the burden of 
defcnce. As our industrial economy 
flourishes so shall we have a sound defence 
potential. 

' In my position as Controller of Muni- 
tions of the Ministry of Supply I am greatly 
privileged to be allowed to visit many of 
our industrial firms. I am no technician, 
and my reactions are those of a member of 
the Services, but three things have struck 
me and greatly heartened me :- 

' First, the readiness of firms to co-operate 
with us in the Ministry and help us in our 
problems. often where no great reward is in 
prospect. Secondly. thc advanced ideas on 
production which so many firms seem to 
havc. Thirdly, the good relations which 
appear very generally to exist between 
management and labour. We, in the 
Ministry of Supply. need help and are very 
appreciative of the help we receive. 
' We have our own rescarch and develop- 

ment establishments. In my own field we 
havc an Armament Research and Develop- 
ment Establishment, Explosives Research 
and Development Establishment, Fighting 
Vehicles Rcsearch and Development Estab- 
lishmcnt. Military Engineering Experimental 
Establishment, Chemical Defence Experi- 
mental Establishment and, of course, there 
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are others outside of my sphere of influence, 
the most famous of which is the Royal Air- 
craft Establishment. But while they are 
powerful and valuable instruments, they 
can't d o  everything. They are bound to 
specialise to a great extent on work which 
i.s not done elsewhere. 

'There is so much going on that i f  we 
are to  start t o  takc advantage of the many 
advances in materials, in design techniques, 
and in production methods wc must havc 
outside help. And we d o  get it through 
our Scientific Advisory Council and its 
boards and committees and through the 
many standing and od liar boards and com- 
mittees and working parties on which the 
universities, the great professional institu- 
tions and industry help us. 
' I would here ask a question. Does in- 

dustry find any difficulty in getting its 
designers to d o  their design work with all 
production considerations fully in mind? 
' I am a non-technical soldier and I am 

not competent to  say how far what I see 
represents real progress ahead of our com- 
petitors. But almost everywhere I go I 
seem to be shown, with what seems to me 
justifiable pride, new methods of produc- 
tion o r  the extension of older methods to 
larger articles of new machinery. It is 
obvious that people are looking ahead, 
though whether it is far enough ahead I am 
not competent to assess.' 

Mr. L. S. Dawson of Oil Well Engineering 
Co. Ltd., and a member of the Executive 
Committee. replied briefly. 

Pfizer Awarded  C u b a n  Patents 
TWO patents on tetracycline, the newest 
broad-spectrum antibiotic, have been issued 
t o  Charles Pfizer & Co. Jnc. in Cuba, by 
the Ministry of Commerce. The patents 
contain process claims covering the produc- 
tion of tetracycline by direct fermentation. 
as well as product claims covering the 
manufacture. 

Tctracycline. a discovery of Pfizer rc- 
search, is marketcd under the name 
Tetracyn. I t  is finding increasing favour 
in the medical profession in the treatment 
of a wide variety of infections. 

Pfizer announce that they havc instituted 
legal proceedings in Cuba against E. R. 
Squibb & Sons Inter-American Corporation 
for  patent infringement, asking for an 

injunction to prohibit unlicensed sale and 
distribution of the product. They brought 
a legal action in January against E. R. 
Squibb & Sons division of Olin Mathieson 
Chemical Corporation, Bristol Laboratories. 
and The Upjohn Company, for infringement 
of  the basic Pfizer US patent on tetra- 
cycline. 

Course For Plant Engineers 
A COMPREI-IENSIVE refresher course for 
senior works and plant engineers in London 
and thc Home Counties. sponsored by The 
Rt. Hon. Thc Earl of Halsbury (Managing 
Director of  thc National Research Develop- 
ment Corporation) is to be held in London 
this winter at The Royal Empire Society, 
Northumbcrland Avcnuc W.C.2. 

The  first of its nature to be held in Lon- 
don, it represents the culmination of a 
scrics of eight so far held in Britain, all of 
which havc set up enrolment records. It 
comprises ninctcen lectures on Wednesday 
cvcnings commencing 2 November, and is 
organised by thc Education Committee of 
lncorporntcd Plant Engineers in conjunction 
with Icnding industrialists and technical 
authorities. 

The coursc covers an extensive range of 
subjects. treated by specialists drawn in the 
main from industry. and includes : planned 
maintenancc. lubrication. combustion and 
steam raising (coal and oil firing). space 
heating, ventilation and air conditioning. 
steam utilisation, gcncration of industrial 
powcr by proccss stcam. automatic process 
control, electrical switchgear and factory 
distribution systems, electrical motive power 
and control. materials handling. properties 
and trcatnicnt of mctals and alloys. com- 
pressed air plant and pumping plant. 

The fce for  the course is four guineas 
and copics of the syllabus and full particu- 
lars may be obtained from the Sccrctary to 
the Refresher Course. The Royal Empire 
Society. Northumbcrland Avenue. London 
W.C.2. 

Naphthalene Fire 
Ovcr a 100 firemen of the Shefficld and 

Rothcrh:~m fire brigades fought a blaze at 
the works of the Unitcd Coke & Chemicals 
Co. Ltcl., at  Orgreavc on the outskirts of 
Shcflicld. on 19 Septcmbcr, which involved 
a largc stock of naphthalene. After nearly 
threc hours the firemcn succeedcd in con- 
fining thc outbreak to one building. 
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Automatic Control 
Joint Conference hears Important Papers 

A UTOMATIC Control in the Process 
Industries ', was the title of a joint 

conference held on 4 October at  Church 
House, Great Smith Street. London S.W.I. 
This conference was sponsored by the Society 
of Instrument Technology Ltd. and the 
Institution of Chemical Engineers with the 
aim of bringing about a better understanding 
between the instrument technologist and the 
chemical engineer and to  encourage thz 
essential co-operation bctween them in the 
design and operation of automatically con- 
trolled process plants. 

At the present state of  development it was 
considered to  be bettcr to limit the scope of 
the conference to discussions of strictly 
technical problems. At  a later date a meet- 
ing with widcr objects may be arranged. 
say the organisers. 

The demand for places was so great that 
it became necessary to change the venue of 
the conference from Caxton Hall, where it 
was originally to bc held, to Church House. 
In this way it was possible to accommodate 
700 British and overseas technologists instead 
of the 400 originally estimated. 

Introducing the conference, Mr. John A. 
Oriel, President, the Institution of Chemical 
Engineers, said, ' I am afraid there still 
lingers in some minds the impression that 
automatic equipmcnt is a luxury which may 
or  may not be added at some later date. The 
time has, however, passed when instrumenta- 
tion could be looked upon as a luxury; 
nowadays, with most of our  plant designed 
for continuous operation, often a t  high 
throughput and at  very severe operating con- 
ditions, the control is an  essential part of the 
process itself, and the design of the plant 
is incomplete unless full account has been 
taken of the instrumentation.' 

Small Firms 

Mr. Oriel emphasised the necessity for 
small firms to be fully aware of the value 
of automatic equipmcnt. The failure to 
make use of these new developments was 
often due to  lack of knowledge on the part 
of management, said Mr. Oriel. He  hoped 
that one of the results of the conference 
would be that a great and fresh interest in 

this subject would be spread over a wide 
area of our process industries. 

'The Trade Unions', Mr. Oriel continued, 
'are even more responsible than management 
for the tardy introduction of automatic 
control into the industries of this country; 
their fear of unemployment as a result of 
using automatic equipment amounts almost 
to  an  industrial disease. If . . . their duty 
is to increase the pay packets of their 
members, then they should use every 
possible means to compel management to  
install equipment which will improve 
quality and increase production.' 

Empirical Relationship 

Mr. Oriel concluded his address by dis- 
cussing the present knowledge of the 
relationship between the instrument and the 
process it has to control. He said that this 
relationship was largely empirical. 'Every 
new plant has to have its control equipment 
designed largely on the basis of rule of 
thumb. The underlying principles are  woe- 
fully lacking.' This was even true, he said, 
in his own industry-the petroleum industry 
-in which continuous operation and auto- 
matic control had been common practice 
for many years. 

It was futile, and perhaps unfair, he  said, 
t o  expect the universities to  make any 
real contribution to  the practical solution 
of problems in industry as they are 
and probaby should be, entirely divorced 
from the industrial world. The univer- 
sities, and in particular the technical 
colleges, could help by studying the 
necessary theories, but the design and 
development of practical equipment will 
unquestionably be the work of the industries 
concerned. 'The real immediate need that 
I sec ', said Mr. Oriel, ' is for the easy and 
ready exchange of information and data 
which already exist.' 'Is it too much to  hope 
that one outcome of this discussion will be 
the setting up of a simple centre where there 
can be a ready exchange?' 

At the morning session, presided over by 
Mr. J. F. Coales, chairman of Control Sec- 
tion, Society of Instrument Technology, 
three papers were presented. 
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'The Fundamentals of Automatic Process 
Control' were discussed by Mr. R. S. 
Medlock of George Kent Ltd. He  described 
the basic control system, cmphasising the 
importance of the feedback loop. The 
elements of the loop receive information 
which they transmit in a modified form 
dependent upon the characteristics of the 
elements concerned. T h e  transfiguration of 
the signal is brought about by distance 
velocity lags and frequency sensitive 
elements. According to Mr. Medlock, most 
chemical plants can be considered to be 
equivalent to a complex circuit of resistance, 
capacitics and time delays. 

Automatic Control System 
A completc automatic control system in- 

corporatcs thc plant, whose controlled con- 
dition affects the response of a detecting 
clement. This rcsponsc is measured by a 
measuring element and compared with the 
desired value. Thc difercnce between the 
measured and the desired value is called 
the deviation and this fcd into a controlling 
unit which transmits a control signal to 
the regulating unit and so providcs the 
necessary correcting condition. 

A typical arrangcmcnt of control clements 
is as follows: plant, detecting element. 
measuring clement, controlling unit and 
regulating unit. Variations can be made in 
this arrangement, c.g. the regulating unit 
may be used to  control thc output from. 
rather than the input to, the plant. 

For the best results from an automatic 
system the information content transmitted 
from each unit should be high. In practice 
the information is invariably degraded. This 
degradation is sometimes dcliberatc in thc 
interests of economy or  simplicity. 

The eKects of disturbance vary according 
to their nature and point of entry into the 
plants. Particular difficulty arises if the 
input disturbance is sinusoidal a t  a period 
approximately equal to that of the control 
loop. 

Mr. J. McMillan of 1.C.1. central instru- 
ment laboratory, discussed 'The Dynamics of 
Process Plant'. The prediction of the 
dynamic charactistics of a plant. he said, 
implicd a knowledgc of the relationships 
between changes in the process conditions 
and the response of dependent process con- 
ditions. in the form of mathematical exprcs- 
sions, i.e. as transfer functions. The first 
essential step, therefore. was to set up the 
differential equation o r  equations describ- 

ing the system and from these to derive the 
transfer function for  the process conditions 
considered. 

in thc normal design of plant for stead! 
statc conditions, concluded Mr. McMillan. 
many assumptions and approximations were 
made, ~nostly justified by checking theory 
against practical experience. In develop- 
ing tractable methods for the prediction of 
dynamic charactcristics o f  plant the need fcr 
;ipproxim:~tion remained. but the same 
assumptions and approximations might not 
bc justified. Hc  cmphasiscd that more 
fundamental data were required before con- 
trollability could be considered quantita- 
tively on cqual terms with steady state 
pcrformancc criteria. 

Two mcmbcrs of thc staff of Foxboro- 
Yoxall, B. W. Balls and A. H. Isaac. dic- 
cusscd 'Automatic Control and Chemical 
Engineering '. 

Thc basic data for the development of a 
process plant design are usually a set of 
limiting conditions for the process varia- 
bles. Because thcrc may be unknown 
factors which will influcncc plant perform- 
ancc. and sincc variations in supply and 
operating conditions will occur, this data 
may be inadcquatc or even erroneous. 

Thc function of process control, whether 
manual or  automatic. is to make the ncces- 
sary measurements which are then used to 
modify thc process variables. bringing them 
to values which must be maintained in order 
to  obtain the required quantity and quality 
of products. 

Narrow View 
Thc decision t o  apply either manual or 

automatic control is oftcn based upon econo- 
mic considcrations. for. whcrc labour is 
cheap and plentiful, :I numbcr of variables 
might be controlled by the process opera- 
tors. However, to consider automatic con- 
trol mcrcly as a substitute for manual 
operation is to take too narrow a view. It 
has permitted the design of processes which 
would be too difficult, if not impossible to 
control by manual means. 

The relationship between vcsscl capacity. 
liquid lcvcl and flow control was analyscd 
quantitatively by Mason and Philbrick (1) 
who established a set of equations which 
would pcrmit thc following to be calculated : 

1 .  Vesscl arcas to give desired smoothing 
of flows. 

7,. Oscill:~tion periods and magnitudes 
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which can be tolerated for known dimen- 
sions of vessels. 

3. Economic balance of instrument costs 
against equipment costs. 

Haiglcr (2) in 1943 published another 
paper discussing the relationship between 
dcsign and controllability. 

Notable British contributions in this 
specialised field havc been made in rcccnt 
years by Farrington (3), (4), whose special 
requirements cmphasiscd the nccd for intc- 
grating plant design and control theory and 
Rutherford 15) who has done much to intro- 
duce the use of thc frcqucncy response tcch- 
niquc to the field of proccss and plant 
analysis. as well as the evaluation of con- 
troller pcrform:incc. 

It should be noted that most of thc work 
and ideas havc come from instrument engi- 
nccrc. or  thosc conncctcd with instrumcnta- 
tion or instrument production. Thc stagc 
has now been rcachcd, however, where the 
analysis of performancc and the fundamen- 
tal work ncccssary to evaluate performance 
factors of proccss equipment is the task of 
thc chemical engineer. 

Chemical Engineers 
Thc responsibility of the chcmical cngi- 

ncer is two-fold. He must provide the con- 
trol cnginecr with thc ncccssary data on 
which to base the tlcsign of the control 
system. In addition. hc must be conscious 
of the need for controllability as a design 
feature in ordcr to obtain satisfactory auto- 
matic control in the simplcst possible way. 

The conventional approach to plant and 
process dcsign is made in tcrnis of material 
and heat balanccs. vessel dimensions. unit 
plant items and general arrnngcmcnt assum- 
ing balanced or  static conditions: whereas 
for automatic control to bc successful design 
should be rclatcd to the dynamic response of 
the plant. Much of thc design data for new 
projects is derived from I~tboratory and 
pilot plant studies. hut these methods givc 
scant assistance in the assessment of the 
dynamic bchaviour of the completed design, 
bccause of  the scalc factors employed. 

In considering the control system for a 
plant one of thc first stcps is to identify the 
load changes that will occur, their rcl a t' IVC 

magnitudes. and thcir effects on the opcra- 
tion of the process. Thcsc disturbances may 
arisc from many sourccs. inside or outside 
thc plant. Thc  direction, specd and mode 
of variation of thesc upsetting conditions is 
also important. For example, the detcriora- 

tion of a heat transfer surface is slow and 
gradual. always in the same direction. In  
contrast, changcs in steam pressure due to 
compcting demands may occur in a very 
fast and completely random manner. 

After an examination of the disturbances 
that can occur, attention must be directed 
to a critical assessmcnt of the design data 
on which the plant is based. The plant 
can be maintained under control only whcn 
the load changes that occur within the capa- 
city of the plant can be accommodated. 
Probably the greatest limitation in many 
process plants arises from the speed rather 
than thc magnitude of load changes. At 
present it is difficult to estimate thcse changes 
in advance but in any event the overall res- 
ponse of the controller is governed by the 
dynamic response of the plant. 

Overall Control 
A further stagc is to determine appropri- 

ate criteria for the overall control of the 
process on the basis of the individual varia- 
blcs. This amounts to a n  analysis of the 
load changcs referred to above with refer- 
ence to their particular effect on the 
operation of the plant. Generally, a distinc- 
tion can bc drawn bctwccn those variables 
affecting the quality and thosc affecting the 
quantity of thc product, although these are 
necessarily inter-related. 

Gcncral considerations of this type should 
bc the concern of the plant designer because 
answcrs to many of thcse points will be re- 
quired whcn thc individual control loops for 
thc variables arc established, although their 
details are probably more suitably the con- 
cern of thc instrument enginccr involving 
:is they do the performance and dynamic 
properties of other elements of the control 
loop, namely. measuring systems, controllers 
and regulating units (6). 

Care must bc excrciscd in selecting mea- 
sured variables to initiate control loops so 
that interaction between loops does not 
occur. For example, it is unwise to attempt 
to control two tcmperaturcs in a binary, or 
sevcral tcmperaturcs in a multi-component 
fractionation column, a s  for a particular feed 
and one fixed tcmperature. the column tem- 
perature gradient is a function of the plate 
rlcsign and spacing. 

An attempt has been made to establish the 
optimum number of control loops required 
for the satisfactory performancc of a parti- 
cular process but it is difficult to pursue such 
an analysis to a definite conclusion (7). 
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In  the initial process design for a parti- 
cular plant the main considerations are 
governed by the nature of the feeds, the 
reactions and thc products. Even at  this 
early stage. however, the foundations 
should be laid for controllability and therc- 
fore the success with which the process can 
be operated under thc commonly cncoun- 
tered conditions of load change that have 
been described. 

Reaction Dynamics 
One basic influence will be thc dynamics 

of the reaction. For example, the dynamics 
of a chemical reaction may bc well known 
and undcrgtood but may be unfavourablc 
for  thc purposes o f  control. Typical of thi\ 
group is an exothermic batch polymcrisa- 
tion reaction for which the reactants must 
bc heated initially, but as soon as  thc reac- 
tion i \  established hcat must be withdrawn to 
control the reaction rate. 

In many processes physical rather than 
chemical rcactions are carried out. The 
dynamics of thc physical changcs are frc- 
quently not so wcll known as those of 
chemical rcactions but arc none-the-les~ 
important. 

In addition to the rates of chemical or 
physical reaction. the reversibility of the 
process must be conqidercd. As thc per- 
formance of an automatic controller is 
generally described in terms of damped 
oscillations about thc desired value, the 
assumption is inherent that the process can 
follow a similar, continuous, wave form. 
This is the casc with units such as cvapora- 
tors and driers in which only physical 
changes occur. Where a chemical process 
has taken place. however, the process may 
be irreversible. A catalytic oxidation 
which has been permitted to proceed to thc 
extremes of carbon dioxide and water can- 
not easily be restored to the desired product! 

Automatic control of reactions involving 
solids is complicated unless the material can 
be fluidised or  handled as a slurry. Examples 
are the use of milk of lime for  the treatment 
of acid eflluents, in prcfercncc to solid lime, 
and the widespread use of pulverised fuel 
for boilers. 

Once the types of reaction that are to bc 
carried out have been decided there is usually 
a choice of possible processes by which 
these can be achieved. The choice between 
batch and fully continuous processes has 
often to  be made and in this connection 
the effect on controllability is profound. A 

single automatic controller can control the 
top temperature of a large distillation tower 
producing scveral tons of product per day, 
but one of cach of these same controllers 
;it substantially the same cost per unit will 
be required on each of a number of batch 
stills to perform the same duty. 

Many industrial proccsscs are  semi-con- 
tinuous and involve intermittent opcrations 
in n schemc which is othcrwisc continuous. 
For cxamplc, in thc manufacture of paper. 
thc feed stock is prcparcd in batches which 
arc fed individually into a subsequently 
continuous process. With coke ovens. not 
only arc individual ovcns fired and pushed 
at  intervals but thc firing is transferred 
pcriodic;~lly to heat altcrnatc sides of the 
ovcns. 

It is a common practicc in the interests of 
economy and efficiency of operation, to rc- 
cycle niatcrials and heat streams within a 
process. Thcsc practices may give rise to 
scrious problems in the control of the final 
plant. Minor disturbances in a particular 
variable at  an isolated location in the plant 
may well bc fed into anothcr part of the 
plant and thc disturbances amplified. 

Careful examination of thc flow sheet will 
scrvc to show such sources of troublc and a 
balancc must be struck between the opera- 
ting economics achieved and the difficulty 
of  control that rcsults. 

Flow Sheet 
Thc coniplction of the process design 

flow sheet will include provision of the 
necessary corrective streams for regulation 
of thc variables a t  cach stage of the pro- 
cess. These will consist mainly of flows of 
rcactants or  products. steam. cooling watcrs 
and fuels. The nature and quality of these 
streams must bc considered in relation to 
the corrective potential that they represent. 
For  cxample. cooling water to be effective 
must be at  a temperature low enough to 
provide the rcquired tcniperature difference 
across hcat transfer-surfaces even under.ad- 
vcrsc conditions. Thc  regulating unit must 
be corrcctly sized, taking into account the 
real nature of the system pressure varia- 
tions so that even at  maximum throughput 
the automatic control system can still cor- 
rcct for transient changes (8). 

The  method of regulation may introduce 
an asymctric plant response which is un- 
desirable for good control. Thus, when 
temperature control is applied in the region 
of ambient tempcrature fast heating can 
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occur. given an adequate steam supply but 
cooling. when the temperature exceeds the 
desired value. is governed by ambient con- 
ditions. In these circumstances provision 
for cooling must be madc using a duplex 
control system. 

Translation of thc process design into thc 
final plant design is prcccded by thc stagc 
of mechanical design. At this stage thc 
dynamic view may be lost and poor con- 
tro1l;tbility introduced in consequence. 

In any plant thcrc are two principal 
sources of lag (which are inter-related), 
namcly. capacity and tntnsfcr. Capacity 
may be volumetric hold-up, as in surge 
drums. distillation column bases a;s rcscr- 
voirs for energy such as heat. Transfer lags 
are due to the significant timc factors in- 
volved in such cases as the passage of heat 
through a tube wall or mass transfer opera- 
tion. e.:. gas scrubbing. 

The factors making for a reduction in 
heat transfcr lags arc prcciscly thosc that 
make for grcatcr ovcrall eficicncy and. 
where well designed equipment is used thc 
lags from this source will be of a reasonable 
magnitude. 

Free Access 
While the instrument engineer is respon- 

siblc for specific recommendation and 
provisions for the dctailcd items of equi- 
mcnt requircd, certain points must be ob- 
scrvcd in the design and layout of both 
individual vessels and the pipework to allow 
for the installation and operation of the 
necessary equipment. Free access to the 
points on the plant where measurements are 
made and control valves are installed is 
essential. In addition to the simplification 
of routine ex:tminntions. the speed and effi- 
ciency at which emergency repairs can be 
carried out is improved. Many automatic 
controls are so vital to plant operation that 
any fault dcvcloping must be rectified imme- 
diatcly and there is frequently no time to 
erect stagings and scaffolding. 

The precise location of impulse points 
calls for more than a cursory examination. 
No purpose is scrved in controlling the tern- 
perature of a column producing pure over- 
head product from the top as all control 
potential can then be in one direction only. 
that of degraded product. The temperature 
impulse point must be placed where the 
measurements can vary above and below the 
desired value and also where the greatest 
measurement sensitivity in relation to  antici- 

pated analysis changes will occur. This 
point will be decided from an examination of 
the composition curve, from plate to plate, 
clue allowance being made for re-location 
of thc tapping in case the optimum operating 
point should be in some other location in 
the column. 

Many Factors 
It may be said# in conclusion that there 

arc many factors'which can be considered 
in the design stagc of a process .so that the 
best use can be madc of instrumentation, 
particularly for complete automatic con- 
trol of the process. These factors are pro- 
perly the concern of the chemical engineer 
who should be prepared also to obtain ex- 
perimcntal data on plant controllability so 
that, eventually, a full svnthcsis of design 
and its instrurncntation can be achieved. 
This is considered to be a necessary stage 
before the introduction of computers based 
on final product analysis to achieve the 
stagc of full automation. 

A total of six papers were presented at 
the afternoon session, presided over by 
N. E. Rambush, vice-president, the Institu- 
tion of Chemical Engineers. 

The open hearth furnace and the mill re- 
heating furnacc were taken by B. 0. Smith 
of RISRA to exemplify the use of auto- 
matic control in the stcel industry. He dis- 
cussed how, in both cases operating 
variables arc noted, together with their 
cffccts on each other and on the process. 
He also indicated how these variables are 
metered and how the process is regulated 
to obtain the desired operating conditions. 
A brief mention was also madc of rolling 
mills where automatic control is likely to 
be used in the near future. 

Whilst in rccent years the desirability of 
continuous processing has been emphasised, 
there arc still many manufacturing opera- 
tions which can only be carried out by batch 
processes. The automatic control of such 
processes was discussed by W. A. Goldstein 
of Bakelite Ltd. The heart of many batch 
control systems is the programme controller 
in onc form o r  another and cam operated 
and pre-set typcs were compared and briefly 
discussed by the author. He  forecast that 
future developments probably lay in the 
field of automatic analysis of both raw mate- 
rials and finished products. The output 
signals from such analytical equipment could 
probably be used to modify the programme 
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by the employment of suitable computing 
equipment. 

Savings of the order of 1,000 tons of steam 
per year have been obtained by applying 
automatic control to storage tanks of about 
3,000 tons capacity held at  temperatures 
around 160°C. Thesc figures were given 
by W. A. J. Preece in a paper entitled 'The 
Temperature Control of Large Storage 
Tanks.' Location of the tcmperaturc ele- 
ment, and the heating and cooling charac- 
teristics of the system as a whole are of 
great importance in a successful control 
loop. If these are givcn sufficient attention, 
he  said, it has been found possible to save 
considerable quantities of fuel using very 
simple control systems. 

The applications of instrumentation to the 
paper-making industry were describcd in a 
paper 'Automatic Control in the Pulp and 
Paper Industry,' by N. C. Underwood of 
Bowatcrs Developrncnt and Research 
Limited. 

The total investment for process control 
instrumentation is not always a true criterion 
on which to balance capital outlay against 
material earnings said S. W. J. Wallis of The 
British Petroleum Company in a paper 'The 
Economics of Process Control.' Prcscnt day 

emphasis on increased production with a 
current shortage of man-power has neces- 
sarily changed the economic picture. 

Indications of the way in which process 
control technique has developed up to the 
prcscnt time were givcn in a paper 'Develop- 
ment of Modern Control Technique and the 
Pattern of Future Dcveloprnent,' by A. J. 
Young of 1.C.l.'~ lnstrumcnt Section. He 
placed emphasis on the important extent to 
which the rate of progrcss depends on the 
closeness of collaboration between maker, 
user and research establishment. He also 
emphasised that the education of the chemi- 
cal engineer in the basic principles of the 
subject and his keeping u p  to date with 
currcnt 'improvements in technique were 
essentials to rapid progress in process con- 
trol system design. 
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Aid  T o  Diamond Recovery 
A NEW use has been found for marine acid 
oils containing high percentages of crude 
fatty acids. These oils arc formed as by- 
products during refining operations on the 
various fish oils produced in South Africa 
and have hitherto proved somewhat difficult 
to dispose of as, owing to the fishy odour, 
they cannot be used as stock for soap manu- 
facture which is the normal outlet for vegc- 
table acid oils. 

Now, however, a ready market has been 
developed as a result of the discovery that 
these marine acid oil3 when saponified with 
caustic soda form a soap solution which is 
a cheap but effective wetting and flotation 
medium in washing operations for diamond 
recovery. The South-West African dia- 
mond mines at  the Orange River mouth 
have already used considerable quantities of 
these acid oils successfully in this manner. 

Eighth Technical Exhibition 
T H E  London Section Exhibition Commit- 
tee of the Oil & Colour Chemists' Associa- 
tion has nllocntcd stands for the 1956 Eighth 
Technical Exhibition, which will take place 
on 20, 21 and 22 March, 1956, at  the Royal 
Horticultural Society's New Hall, Greycoat 
and Elverton Streets, London S.W.1. The 
committee rcports that more requests for 
stand sp;lce had been received than the units 
available in thc New Hall. 

As in previous years, the thcme of the 
Exhibition will be the presentation of tech- 
nical advances in those industries supply- 
ing the  paint, varnish, printing ink, linoleum 
and other industries. The technical ad- 
vances may relatc to new products, new 
knowlcdgc relating to existing products and 
their uses or. in suitable cases, existing 
knowledge which is not generally availab!~ 
in the consuming industrics. 
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Chemical Research Laboratory 
Investigations By Six Groups 

T HE Chemical Research Laboratory held 
it5 annual opcn days on 27-30 September 

and visitors from industry, othcr research 
establishments and the Press werc able to 
see some of the work being carried out. 
Of a total staff of 200 therc are 45 scientific 
officers, 75 experimental oficers and 30 
assistants/scientific, and this rcscarch staff 
is organised into six main rcscarch groups, 
assisted by ancillary scrviccs. 

Thc high polymer group is studying ion 
exchange and othcr properties of high poly- 
mcrs. application of polymcr films as semi- 
permcable and ion cxchange membranes and 
polymer fractionation. 

One of the items demonstrated was the 
mixed bed dcioniscr. In convcntional 
methods for dcionising solutions thc solution 
is passed through separate beds of cation and 
anion exchange resins. whereas in the mixcd 
bed process this is done in one stage using 
a bed consisting of an  intimate mixture of 
a cation and anion cxchangc resin. Using 
a strongly acid cation exchange resin and a 
strongly alkaline anion resin it is possible 
to produce water that it is as pure as water 
from a conductivity still. 

Another method for purifying watcr is 
still in the experimental stagc. Cationie 
membranes can bc rcpardcd as insoluble 
organic polymers to which are attached acid 
groups. and conversely for- anionic mcm- 
branes. A cell can bc constructed consist- 
ing of an anode, an anion exchange mcm- 
brctne. a cationic exchange membrane and 
a cathode. If a salinc solution is placcd be- 
tween the two membranes and a current 
pa\\cd through the cell the salt will gradu- 
ally pass into the anode and cathode com- 
partments. 

anode anion cation cathode 
exchange exchange 

membrane membrane 

Thi5 method dclcs not produce watcr of 
such a high purity as the mixcd bed de- 
ionisation method but the product is suit- 
able for drinking. For more rapid results 

it is possiblc to conncct several cells to- 
gether, either in serics or in parallel. .A 
possible limitation of this method is that 
plentiful supplies of clectricity must be 
available. 

The inorganic group is studying the purifi- 
cation by zonc melting of certain elements 
such as bismuth, tellurium and gallium 
which arc needed for research into inter- 
metallic scmi-conductors. The purification 
of mctals by zone melting is a recent 
devclopmcnt due mainly to W. G. Pfann of 
the Bcll Telephone Laboratories. The pro- 
cess consists in moving a narrow melting 
zonc along a metal bar at  a slow and con- 
stant rate. Any impurity in the metal will 
distribute itself between the solid and liquid 
phases and, usually, ' the  concentration of 
the impurity in the two phases will be differ- 
ent. The impurity will tend to concentrate 
in the liquid zone and will be moved along 
with the zone. The molten metal freezing 
out from the zone will be purer than it 
originally was. Repetition of the process 
will concentrate the impurity in a relatively 
small section at  the end of the bar while 
thc remaindcr will be of high purity. 

High Purity Metals 

A range of high purity metals is provided 
as part of the scrvice of the inorganic group. 
These mctals may be divided into three sec- 
tions: the first section (purity greater than 
99.99 per ccnt) includes Al, Cd, Cu, Ga, In, 
Ge. Pb. K. Rh, Sn, Wo and Zn; the second 
(purity bctwecn 99.9 and 99.99 per cent) Bi, 
Co. Ni. Na, Ta  and Ti; the third (purity be- 
tween 99.0 and 99.99 per ccnt) Sb. Mn, Nb, 
Va and Z. 

The uses of germanium, which is a semi- 
conductor of electricity, were also shown as 
part of the inorganic group's display. Ger- 
manium crystals of a minute size can per- 
form most of the functions of ordinary 
glass valves. Three main types of these 
devices have been developed; the germanium 
diode or point contact rectifier, the power 
rectificr which can handle over 100 watts, 
and thc transistor which can function as a 
triode valve. 

Germanium has other important proper- 
tics; light weight, cxtremc hardness, resist- 
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ance to corrosion, high electrical resistance 
and expansion on solidification. Films of 
the metal are readily produced, while alloys 
with gold and other metals arc also of in- 
dustrial interest. A glass with a high re- 
fractive index can be obtained by using 
germanium dioxide instead of silica. 

On show in the laboratories of the organic 
group is a mass spectrograph designed by 
Graham, Harkness and Thode (3. Sci. Inst. 
1947, 24, 49). This instrument was made in 
the laboratories' own workshops. 

Among other work being carried out at 
the laboratory may be mentioned the study 
of the corrosion of metals under atmosphcric, 
immersed and underground conditions, the 
collection of industrial bactcria and the 
study of sulphate reducing bacteria by the 
microbiology group, and work on extractic:? 
and concentration techniques and analytical 
methods for valuable metals in m~nerals and 
ores by the radiochemical group. 

Chemicals In SA 
Consumption By Gold Mining Industry 

IGURES released by the Transvaal and 
F o r  an ge Free State Chamber of Mines 
show that the consumption of heavy cherni- 
cals and explosives by the South African 
gold mining industry is steadily increasing. 
Thus, in the year ending 31 December 1953 
the latest statistics reveal that member com- 
panies of the Chamber used 21,482,008 Ib. 
of sodium cyanide solution (on 100 per cent 
NaCN basis) valued a t  £951,854. More 
than 80 per cent of the cyanide used was 
produced in South Africa a t  plants near 
Witbank and a t  Klipspruit. 

The mines used more than 2,400,000 cases 
of explosives mainly of the medium gradc 
(over 50 per cent and up to  74 per cent) 
during this period. These explosives were 
all manufactured in the Union and valued 
a t  more than £5,000,000. 

Lime is used in large quantities and a 
total of 178,978 short tons valued at 
f607.726 was consumed in 1953. The various 
reactions carried out in gold extraction also 
called for the consumption of other chemi- 
cals to  a total value of £1,157,630, of which 
£934,954 worth were made in South Africa. 
Carbide is another chemical used in large 
quantities during mining operations and 
more than 3,000,000 Ib. of locally produced 

carbide valued a t  £38,572 were consumed 
during the period under review. 

So far, the bulk of consumption of ex- 
plosives and chemicals has been reportcd 
from thc older Transvaal mines, but as the 
new Orange Free State mines are now 
rapidly coming into operation, a large in- 
crease in the demand for these chemicals 
is bound to occur in the Frec State. Pro- 
visions of the Atomic Energy Act preclude 
the supply of information concerning 
chemicals used in the uranium production 
process which is now allied to gold mining 
a t  many mincs. 

Phthalic Anhydride 
T H E  MANUFACTURE of synthetic resins 
of the alkyd type in South Africa will be 
greatly helpcd whcn supplies of phthalic 
anhydride become available from the new 
plant now being erected by National Chemi- 
cal Products a t  their Germiston factory in 
the Transvaal. Hitherto all phthalic an- 
hydridc had to be imported but the new 
plant, using local supplics of naphthalene as 
raw material, will be ablc to supply the 
total requirements of the principal resin 
manufacturing factory in the Union, located 
a t  East London and a5sociated with the 
Transvaal company. A growing demand for 
alkyd-type rcsins is being experienced 
throughout thc country cspccially from the 
paint and adhesive industries. 

The manufacture of aldehydes will also 
be commenced next year at Germiston so 
that forrnaldchyde resins will also be made 
cvcntually from local raw materials. U p  
to the prcscnt National Chemical Products 
have been chiefly notcd for the range of 
industrial solvents derived from fermentation 
proccsscs which they manufacture. They 
also control a subsidiary company at Durban. 
Umgeni Distilleries Limited. which specialises 
in supplics of industrial alcohol from cane 
fermentation. 

To Build Sulphur Factory 
The N V  Abimaju Trading Co. plans to 

build a sulphur factory a t  Wonosobo. 
Indonesia. Before the war sulphur was 
mined in the Dieng Plateau by foreign 
enterprises. Recent surveys have revealed 
that there is some 150,000 tons of sulphur 
in the Dieng Plateau. 
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Analysis of m- and p-Cresol Mixtures 
Report from US Naval Research Laboratory 

METHOD has been devised by the US A Naval Research Laboratory, Anacostia 
Station, Washington DC, for the accurate 
analysis of mixtures of nr-cresol and 
p-cresol from freezing point data. It has 
also been shown that this new method works 
in the presence of guaiacol, which is pre- 
viously determined by the Zeisel methoxy 
method. The report, entitled ' A Procedure 
for  the Estimation of rn- and p-cresols in 
their Binary Mixture and in Ternary Mixture 
with Guaiacol '. is by S. L. Dinsmorc, and 3 

copy can be loaned from TIDU.  Cunard 
Building. 15 Regent Street. London S.W.I. 

Following is an abridged version of the 
paper : - 

Cresylic acid, the fraction of alkali-soluble 
tar distilling between 175°C and 230°C 
(760 mm.) has commonly thc following com- 
ponents : phenol. the three isomeric cresols, 
and isomeric xylenols, and some higher 
phenols. phenol and the three cresols beine 
the most significant products. The  fact that 
three of these four important components 
are isomerides and are a homologue of the 
fourth make4 for a great similarity of chemi- 
cal and physical properties, and narrows 
considerably the means of separation and 
estimation. The  important physical proper- 
ties of thew so-callcd tar acids arc:  

T A ~ L E  I 
P r o p r r r i r ~  of rllc Con1 7irr Aridr 

Purr Comporlrrir h p ('' C') m 1, (" C )  
phenol . . . . . . 181 42 1.5390 
osresol . . . . . . 190 31 1.5350 
m-cresol . . . . . . 202.2 l l 1.5305 
p-cresol . . . . . . 202.5 34.5 1.5290 
xylenols . . . . . . 209-225 - - 

The boiling point difi'erences are such that 
t y  distillation it is pos\iblc to separate the 
following four fractions to the extent of 
98 per cent or  better: ( 1 )  phenol, (2) o- 
cresol, (3) tn- and p-cresols. and (4) 
xylenols. Discounting the xylenols, the only 
analysis remaining is that of the binary mix- 
ture of tt1- and p-cresols. 

Numerous chemical methods have been 
proposed for  estimating thc ttl- and p- 
compositions of a binary mixture, such as 
sulphonation. followed by fractional steam 
distillation of the m- and p-crcsol sulphonic 
acids. selectivc nitration of the nz-cresol (by 
Raschig). and the formation of unique addi- 

tion compounds by one of the two cresols, 
m-cresbl with urea, p-cresol with oxalic acid. 
thereby permitting their separation. 

All these methods are quite unsatisfactory 
a s  analytical methods, particularly for 
routine work, where rapidity and a minimum 
of operations are desirable. In addition to 
lacking thc necessary precision, they are so 
involved and laborious that the analysis of 
one binary sample by any of them woulcj 
require one or  two days' work. 

Melting Point Data 
One striking difference in the physical 

properties of m- and p-cresols is in their 
melting-points. Dawson and Montford (1) 
obtained accurate melting point data for  
various binary mixtures of m- and p-eresols, 
and from this data constructed the melting- 
point as a function of the p-cresol con- 
tent of the mixture. They then were able 
to use the melting point of such a mixture 
as a n  index of its composition, by reference 
to their curve of melting-point data for 
known mixtures. 

The investigation and work done at  the 
Naval Research Laboratory was two-fold 
in purpose :- 

(a) Construction of an accurate freezing- 
point curve for a range of binary mixtures 
made from pure m- and p-crcsols. and veri- 
fication of the fact that the freezing-point 
correctly indicates the m-p-cresol com- 
position. 

(b) Development of a freezing-point 
technique giving wholly reliable determina- 
tions of  the desired precision (0.05" C) and 
a t  the same time being as simple and rapid 
in operation as possible without impairment 
of this dependability and accuracy. 

The additional problem of analysing cor- 
rectly for in- and p-cresols in mixtures con- 
taining guaiacol was encountered, and it 
was shown that on a molar basis guaiacol 
is precisely equal in effect to m-cresol with 
respect to the freezing-point of mixtures 
with p-cresol, so  that the m-p-cresol analy- 
sis by freezing-point data is still valid, the 
separate estimation of the guaiacol by other 
means providing sufficient additional infor- 
mation fo r  calculation of the m- and p- 
cresol contents from freezing-point data. 
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The method of analysis presented in the 
report for the estimation of the m- and p- 
cresol contents in binary mixtures is funda- 
mentally the method originated and 
described by Dawson and Montford (1). 
namely: The use of the melting-point of 
the mixture as an index of its composition. 
arrived at by reference to previously deter- 
mined melting-point data for known 
mixtures. 

The one significant change in technique 
in the present work, making for increased 
simplicity and speed, is the taking of 
freezing-points rather than mclting-points. 
The latter dcterminations require greater 
time and care, and offer no advantage of 
any sort over freezing-point determinations. 
T h e  freezing-point technique is not only 
much more simple and rapid in operation. 
but it also gives resulfs that are possibly 
more reliable. In additicin, the freezing-point 
curve is a straight line and so is more readily 
determined than the melting-point curve, 
which is not straight. 

Apparatus 

The necessary apparatus consists of the 
following equipment : - 

(a) The freezing-point tube-a 22 by 110 
mm. glass test-tube. - 

(b) The thermometcr-a mcrcury thermo- 
meter graduated from 0°C to 50°C in tenths 
of a degree. 

(c) The stirring device-a thin, solid 
glass rod, with the stirring end,  bent into a 
circle is entirely adequate ; the stirrer is 
operated by hand. 

(d) The cooling bath-a large test-tube 
or beaker filed with water can be used, but 
a transparent Dewar bottle is a much better 
container. 

The procedure of the analysis is as 
follows : The sample for freezing-point 
determination is put into the test-tube, no 
more sample than enough to  cover the bulb 
of the thermometer resting in the tube being 
necessary; the tube is placed in the cooling 
bath (of cold water a t  about 15°C). and the 
sample is vigorously stirred. 

If solidification does not occur when the 
sample has become fairly viscous, a crystal 
of p-cresol is added to start crystallisation, 
which will be rapid if the sample has been 
supercooled. In this case, the temperature 
will not usually be the true freezing point 
(the maximum temperature at  which solidi- 

fication occurs), but this preliminary result 
will enable the analyst to adjust the water 
in the cooling bath to a temperature only 
about two degrees lower than the true 
freezing-point. 

The freezing-point tube is then warmed 
slowly-by being held in the hand-until 
only a few crystals remain unmelted. The 
tube is now cooled slowly by the bath, 
which has been adjusted to a temperature 
not more than two degrees cooler than the 
correct freezing-point, and the sample is 
vigorously stirred. Because of the few un- 
dissolved crystals present, the freezing will 
occur this time with only slight supercool- 
ing, and the thermometer will be able to 
register the maximum temperature rise. The 
stirring must not ceasc until, due to  cooling 
by thc bath. thc temperature begins to fall. 
T h e  maximum tempcrature registered during 
the freezing is the freezing-point. 

The sample should again be melted by 
hand warmth and the freezing-point deter- 
mination rcpeatcd. with a cooling bath even 
closer to the maximum freezing tempera- 
ture. With the proper technique, determina- 
tions on the same sample should check as 
closely as O.OS°C on a thermometer gradu- 
ated in tenths. 

While the simple procedure just presented 
is thoroughly reliable and entirely adequate 
for correct freezing-point determination, it 
must be emphasised that the proper tech- 
nique and attention to details are essential 
for  good results. The procedure presented 
above of making a preliminary cooling for 
the purpose of obtaining sced crystals elimi- 
nates the major difficulty of supercooling 
during the freezing-point determination. 

The following table ( 1 1 )  gives the freezing- 
point data for a scries of nz- and p-cresol 
mixtures, determined by the method pre- 
sented in the preceding section. 

TABLE I1 
per rent of p-rresot F r ~ ~ z i n ~ - p o i n l  

(in mew-paro-crrsol ("C)  
mixtureb 

I00 (p-rresol alone) 34.35 
94 /. 29.65 
90 % 26.60 
88 % 25.30 
86 % 23.75 
82 % 20.70 

m-cresol (alone) freezes at 10.8. 

T h e  curve of these data constructed as 
freezing-points against percentage of 
p-crcsol is given on the accompanying 
graph. It is seen that the curve is a per- 
fectly straight line ; its equation is 
Y = 0.7600X -- 41.65, wherc Y equals 
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the freezing-point and X equals the per- 
centage of p-cresol in the mixture. (This 
curvc does not exactly check with the mp. 
curve of Dawson and Montford (I), their 
curve being convex upwards.) 

The composition of a mixture consisting 
solely of m- and p-cresols is known as sood 
as its freezing-point is known, since by the 
curve shown the freezing-point is correlated 
directly with the percentage p-cresol in the 
mixture; the difference of the percentage 
p-cresol from 100 per cent is the percentage 
of m-cresol. However, this direct approach 
is not feasible for mixtures containing much 
more than 20 per cent m-cresol, and there- 
fore melting much below 2OoC, the low end 
of thc freezing-point curve in the graph. 
The  curve has not been extended lower 
because of the difficulty of determining at 
room temperature with an  accuracy of 
O.OS0C freezing-points much below 20°C. 
This is particularly so because the maxi- 
mum freezing temperature is shorter lived 
as the p-cresol content decreases, and is quite 
short lived for p-cresol contents much below 
80 per cent. 

Consequently, for mixtures having more 
than 20 per cent m-cresol, and therefore 

% OF ,o- CRESOL X - 
Graph of freezing point against per- 

centage of p-cresol 

freezing below the low end (19°C) of the 
curve, the following procedure of analysis 
is rcsortcd to :  enough pure p-cresol Zs 
added to the unknown sample to raise the 
freezing-point of the new mixture to  some 
point on the curve (that is, above 19°C). 
From the final freezing-point the final com- 
position is obtained, and from the amount 
of pure p-cresol added to the known amount 
of original sample, both having been 
weighed to  1 mg., the composition of the 
original sample is readily calculated. 

Simple Correction 

It is important to note one fact: the 
freezing-point of the p-cresol on hand may 
not bc 34.35"C, corresponding to 100.0 
per cent p-cresol on the pre-determined 
freezing-point curve. If the p-cresol freezes 
between 34.0°C and 34.5"C, correct results 
can be obtained merely by adding to or 
subtracting from, as the case may be, the 
difference between the freezing-point of the 
p-crcsol used and the freezing-point 
(34.35"C) upon which the correlation curve 
is constructed. In all cases this simple cor- 
rection gives the correct results. 

The  best results will be obtained if the 
composition of the mixture taken is between 
83 per cent and 93 per cent. Cc.nsequently, 
p-cresol should always be added to samples 
freezing lower than 20°C or 21°C, and the 
analysis of the original sample obtained 
by calculation rather than attempting lower 
freezing-pint determinations and extra- 
polating the straight line freezing-point curve 
to obtain the composition. 

An upper limit of 93 per cent p-cresol is 
suggested for low freezing mixtures because 
the more p-cresol that is added to the mix- 
ture thc more an error in the analysis is 
magnified with respect to the original m- 
and p-cresol composition. 

Guaiacol is a component of the In- and 
p-cresol fraction from wood tar distillates 
and is inseparable from the cresols by 
fractional distillation (guaiacol boils at 
205"C, p-cresol at 202.5"C, and m-cresol a t  
202.2-C). Guaiacol can be estimated (quan- 
titatively) in this mixture by the Zeisel 
-methoxy analysis, in which hydriodic acid 
is used to cleave the other group of the 
guaiacol (o-methoxy phenol) (2). A means 
of estimation of the m- and p-cresol con- 
tents in this ternary mixture without separa- 
tion from the guaiacol is desired. 
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N o  previous attempt to solve this prob- 
lem seems to have been made. Since phenol 
and o-cresol a s  well as m-cresol decrease 
in a regular way the freezing point of p- 
cresol in proportion to their concentration 
in binary mixtures with it, the logical attack 
was to  determine what effect guaiacol mixed 
in various proportions with p-cresol would 
have on the freezing-point of the resulting 
mixtures. 

When mixtures of guaiacol and p-cresol 
are made up in thc range from 80 pcr cent 
to 100 per ccnt p-cresol and the frcezing- 
points are found, these data plotted as 
freezing-pointlweight per ccnt of p-crcsol 
are seen to lie on a straight line above the 
straight-line curve for m-p-cresol mixtures. 
The slopes of these two lines are such that 
it appears that guai:icol is only about 0.863 
as eRective as a n  equal weight of m-crcsol 
in lowcring the freezing-point of p-crcsol. 
This factor 0.863 is almost exactly the ratio 
of the molecular wcight of m-cresol to that 
of guaiacol, and consequently guaincol 
effects the same lowcring of thc p-cresol 
freezing-point as m-cresol does, mol for mol. 
Therefore, if for the above-mentioned 
guaiacol-p-cresol mixtures thc percentage of 
p-cresol is calculatcd on a molar basis-by 
multiplying the weight of guaiacol by 0.863 
(thereby expressing it as its equivalent 
weight of nr-cresol) and using this modified 
'weight' in calculation of the perccntage 
composition of the mixture-the guaiacol- 
p-cresol data, now expressed as freczing- 
point/mol pcr cent p-cresol, lie precisely on 
the n1-p-crcsol curve, as Table 111 shows. 

It is evident that columns (2) and (4) cor- 
respond wcll (whilc 0)  and (4) do not), 
which shows that. on a molar basis, guaia- 
col is exactly equivalent to 01-crcsol in terms 
of freezing-point lowcring of p-cresol. 
Therefore, the nl-p-cresol curvc can bc used 

The experimental results show that the 
presence of guaiacol does not invalidate the 
estimation of m- and p-cresols from freez- 
ing-point data. since thc guaiacol simply 
inllucnccs thc frcczing-point as an cquivalent 
(molar) iinlount of meta-cresol, and con- 
sequently shows u p  as such in the resulting 
analysis. Thc freezing-point indicates the 
rnol pcr cent p-crcsol in the mixture; the 
dilfcrence of this value from 100 per cent 
is the sum of the rnol per cent of guaiacol 
and tn-crcsol prcsent, i.e., the 'total equiva- 
lent trr-crcsol' content (in mol per cent). 
The guaiacol composition is determined 
scparatcly by Zcisel mcthoxy analysis. This 
wcight pcrccntage value for thc guaiacol 
composition is multiplied by 0.863 to express 
it as rnol pcr ccnt, i.e., in terms of its 
equivalent amount of rn-crcsol. 

It is bclicvcd that there has been de- 
veloped an accurate yet very rapid and 
simple mcthod for analysing mixtures of r n -  
and p-cresols and such mixtures containing 
guaiacol. Thc freezing-point of the mixture 
is shown to be a re1i:iblc indcx of p-cresol 
concentration. 

The very simplc and rapid proccdure of 
freezing-point detcrrnination presented is 
cntirely ndcquatc and rcliable for dctermina- 
tions correct and rcproducible within 
0.05"C. 

It is recommcnded that this mcthod be 
used for  thc analysis o f  appropriate crcsylic 
acid fractions when it is desircd to  know 
the composition of the mixturc with respect 
to the isomcric rn- and p-crcsols (and guaia- 
col). This procedure should lend itself to the 
control of the composition of crcsols for 
antiscptics. or  raw material for thc manufac- 
ture of plasticisers. for cable insulating 
stocks or  synthctics. It has alrcady provcd 
to  be of value in thc exploration of new 
sourccs of phcnol and cresols. 

for the correct analysis of guaiacol-p-cresol 
REFERENCES mixtures, the results bcing in tcrms of mol 

(1) Dawson & Monlford, I .  Chrm. Sor., 1918. 113. 935. 
per cent from which the composition in (2) scott. * Hondhook of Analysis.' Vol .  11. .- 
weight per cent can bc calculated. - - -  - - 

. . . . . . . .  0.4101 gm. guaiacol 

. . . . . . . .  4.6033 gm. p-cresol 
0.6075 gm. guaiacol . . . . . . . .  
4.41 17 gm. p-cresol . . . . . . . .  
0.81 1 1 gm. guaiacol . . . . . . . .  
4.1968 gm. p-cresol . . . . . . . .  
1.0148 gm. gauiacol . . . . . . . .  

. . . . . . . .  3.9941 gm. p-cresol 

( 1 )  ( 2 )  (31, ( 4 )  
U'ritht per crnt M o l  prr crtrt of Freezrng- C'orr. pcr cml 

rdp-crr.\ol ofp-crr.%ol ~ n i ~ i r  p-crr.~oI on 
( C )  m-p-crr~ol 

curve 
28.70" 92.5 % 

26.25 89.3 % 

23.35' 85.5 ". 
21.00' 82.5 7!, 



8 October 1955 THE CHEMICAL AGE 

Documentat ion of Molecular Spectroscopy 
New Infra-Red Raman Spectra System 

T HE question of documcnting and pub- 
lishing thc work of spectroscopists has 

been much discussed in rcccnt years. A 
numbcr of systems. all using punched cards. 
and all documcnting spectra in the infra-red 
rangc. have now bccn publishccl. Thc pub- 
l~cation of thc new system of documcnting 
~nfra-red Raman spectra is announced jointly 
h) Rutterworths Scientific Publications, 
London. and Verlag Chcmic. Wcinheiml 
Hergstrasse. Gcrmany. The ncw system 
r DMS) claims thc follow~ng advantage\ 
o\cr those previously publishcd : - 

It combines a survcy of current litcrature 
ti.c.. an abstracting service) with an cxpand- 
ing collccticm o f  sclcctcd spectra of purified 
substanccs. of intcrc~t in many ficlds of 
chemistry, and is suitablc for the smallcr 
laboratory possessing no sorting machinc. 
I t  alco offers a complctc classification of 
organic substanccs which cnablcs all organic 
and inorganic compounds to bc included, 
and incorporatcs a large amount of data on 
single cards from which answers may be 
obtained to a widc variety of qucstions 
required in research. 

Method of Sorting 

The systcm consists of a set of cards 
punched with a do i~b le  row of holes on all 
four edges. By leaving somc perforations 
uncut and cutting othcrs into slots accord- 
ing to the code devised. thc cards can be 
sorted manually by the use of a stecl needle. 
If sortcd negatively. thc sclcctcd cards 
drop from the pack. The spacing bctwcen 
the perforations on the edgcs of the cards 
conforms t o  othcr international sizes, so 
that the cards can bc sortcd by any of the 
usual sorting machines. Thcrc arc two 
identical editions. in English and in German. 

The litcraturc cards contain abstracts of 
papers rclcvant t o  molecular spectroscopy 
which appcar in thc litcraturc. Thc name 
of the author(s). nanlc and rcfcrencc to the 
jcurnal in which thc pnpcr appeared, the 
spectral region studicd. the content of the 
paper as an abstract and such special prob- 
lems as apparatus, technique and thcory as 
are mentioned in the paper abstracted. This 
information is coded on to the perforations 

on thc card to permit selection. It is. in 
effect. an indexcd abstract. 

A spectra card is publishcd for every sub- 
stance of which a spectrum of satisfactory 
quality has been described. The spectral 
diagrams will bc obtained not only from 
publishcd papers, but also from mcasure- 
mcnts taken in various European labora- 
tories (academic. commercial and Govern- 
mental) and not yet publishcd. Each 
diagram will bc chosen critically as being 
the best available. The snectral diagram 
will. bc rcproduced in a linear wave-number 
ccalc from 200-4.000 cm-', with a reduced 
scale ( 1 : 4)  from 2.000 to 4,000 cm-'. but 
the non-linear wave-length scale is also 
printcd on the cards. 

Considerable Information Given 

In addition to thc spectral diagram, the 
card also shows the structural formula, 
physical constants. Bcilstein reference and 
othcr data relating to the substance 
examined. The main absorption bands are 
coded on the edges. 

Important feature of this spectra card. 
apart from the spectral diagram, is the coded 
classification of substances printed on the 
spectra card. N o  separate book index is 
necessary since the substances are classified 
by a molecular structural system on the 
card. Briefly, this system- regards the mole- 
cule as being built up from structural units, 
rings. chains, double bonds, etc., and func- 
tional groups, and symbols to indicate these 
are printed on the card, and coded on the 
perforated edge. 

To Start in 1956 

It is expected to start the DMS Service 
in 1956 with an initial batch of about 500 
cards. and to issue about 2,000 cards in the 
first year of operation. It is also expected 
that this figure of about 2,000 cards annually 
will be maintained. the proportions being 
roughly 20 per cent literature cards and 80 
per cent spectra cards. The substances to  
be cxamincd have been carefully selected 
so as to cover a vcry widc range which will 
satisfy the requirements of both academic 
and industrial users in different applied 
fields. 
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Sasol Tests Commence 
Early Start Forecast 

T ESTS are soon to begin in the conver- 
ters at  Sasol to transform gas into oil 

and the first Sasol petrol would come on to 
the market in October if everything went 
well, said the chairman of the Industrial 
Development Corporation a t  a recent speech 
in Johannsburg. 

N o  Sasol petrol had yet been made. Test.; 
in the converters did not mean that petrol 
would be produced immediately. Sasol's 
lole in the economic structure of the Union 
must bc understood. I t  was not thcrc only 
to provide fuel. but was also a chcmic:;i 
factory which laid the foundation for a 
synthetic industry in the Union on a nirissivc 
scale. Not only would this industry be 
able to providc a. grcat variety of products 
which had a t  prescnt to be imported, but 
enough goods for export at  a total value 
which, over a number of ycars, might well 
be greater than the prescnt value of gold 
production. South African coal had the 
great advantage of being cheap. 

' Consequently, blcsscd with such grcat 
advantages of cheap raw material. and with 
the impetus and facilities which Sasol 
affords, there is every reason to expect that 
South Africa will become one of the big 
factories in this chemical age'. In other 
respects Sasol was the natural link between 
thc chemical industries in the Union. 

One important product now being made 
was ammonia. By producing ammonium 
sulphatc Sasol had madc an important con- 
tribution to food production. He said that 
the production of petrol would absorb 
about two-thirds of Sasol's capacity. For 
stratcgic reasons alone this was important. 
It would havc been much more profitable 
for Sasol to devote itself to the production 
of chemicals. but it was essential for South 
Africa to be able to providc for herself in 
time of need. 

Pesticides Merger 
AMALGAMATION of the pesticides opera- 
lions of Canadian Industries (1954) Ltd. and 
Chipman Chemicals Ltd.. manufacturers of 
pesticides in eastern and western Canada. 
respectively. will take place within the next 
few months. Fifty per cent of the shares in 

a joint company, to  bc known as Chipman 
Ltd. will be held by CIL and 50 per cent 
by Chipman. The head office of the new 
company will be in Montreal, and four 
plants will be located at  Buckingham. 
Qucbec. Hamilton. Ontario, Winnipeg. 
Manitoba. and Moose Jaw. Saskatchewan. 

The anialgarnatiori unites two orgttnisa- 
tions which have had long cxpcriencc with 
pesticides in C:tnnda. Chipman introduced 
chloratc wccd killers. notably ' Atlacidc.' in 
1926 while CII, introduced the first mer- 
curial seed drcccing in 1933. 

Chipman I . t c l .  will havc behind it the ex- 
tcnsivc rccccirch resources o f  1.C.I. Ltd.. and 
1'l:tnt Protection I-Id.. of the United King- 
d o ~ n .  and of <'hipm;~n Chemical Company 
Inc. of the US. 

While tlw pesticides business of CIL is 
being transferred to the new company, the 
CII- agricultural chemicals division will con- 
tinue its other operations such :;.; the manu- 
facture and s;;lc of supcrphosph:~te and corn- 
pound l'crtiliscrs and the sale of fcrtiliser 
materials. 

Transvaal Phosphate Plant 
A T  THE official opening on 27 August ot 
the Phosphate Corporation's new plant at 
Phalaborwa. in the north-cc~stern Transvaal. 
the Prinic Minister said that during the past 
threc ycars or  so, it had been proved con- 
clusivcly. by the results of the prospecting 
carricd out by the Department of Mines, that 
the deposits of phosphate in the area con- 
cerned wcrc much Ixrgcr than originally 
expected. A conservative cstimate was that 
with a production of 400.000 to 500,000 tons 
per annum, thcrc w o ~ ~ l d  be sufficient ore for 
thc next 100 ycars o r  more. 

The tests of the past six months had been 
so satisfactory that the directors of Foskor 
wcrc convinced that the wholc enterprise 
could be run on u satisfactory profit basis. 

The Cabinet would take into serious con- 
sideration the recommendation of the Foskor 
directorate to  be allowed at least to treble 
and even to  quadruple this enterprise. 
' Together with the large quantities of nitro- 
gen which Sasol is making available to the 
fertiliscr industry. these phosphate concen- 
trates can makc a most valuable contribution 
in stimulating food supplies for our cver- 
growing population '. 
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PERSONAL 
.4t a meeting of the board of directors of 

Jlonsanto Chcrnicals Ltd. held on 27 Sep- 
tember. MR. T. P. BERINGI.ON was elected 
\ice-chairman of the company. Born in 
Little Malvcrn. Worccstcrshirc. in 1905, Mr. 
Berington joincd Monsanto in May, 1929. 
Ltnd was appointed to the board of dircc- 
tor4 in March, 1930. 

MR. JAMES RUDDY has bccn appointed 
managing director of William Fulton & 
Sons Ltd.. dyers, of Paisley, Scotland. Mr. 
Ruddy began his carecr at  thc Calico Print- 
crs' Association Ltd. 1-:itcr he joined Brown 
& Adam Ltd.. and in 1930 wcnt to  William 
Fulton 8r Sons Ltd. as technical manager. 
After bccoming salcs manager, he  was ap- 
pointed sn1c.s dircctor in 1948. H e  has becn 
chairman of the Spun Rayon Dyers' Fabrics 
Group since 1951. 

MR. A. C. STEWART has just bccn ap- 
pointed assistant sales manager of Chloride 
Battcrics Ltd. He will be working in thip 
capacity under the direction of MR. E. 
POWELL. dircctor and sales manager of the 
company. Mr. Stcwart originally joined 
the company in March 1921, whcn, after 
training, he was appointcd service rnanager 
:tt the Exidc Works at  Clifton Junction 
ncar Manchcstcr. later moving to the Bristol 
Exide depot. He  remained a t  Bristol until 
1931. whcn hc was rccallcd to head officc 
in London to bccomc rnanager of the Dry- 
dex department of Chloride Batteries Ltd. 

The Lord President of the Council has 
appointed PROFESSOR P. M. S. BLACKEIT, 
L1.A.. F.R.S.. Professor of Physics, Imperial 
College of Science and Technology, and 
MR. H. DOUCI.ASS. general secretary of the 
iron and Steel Trades Confcderation, to be 
nie~nbcrs of the Advisory Council for Scien- 
tific and Industrial Research from 1 Octo- 
ber 1955. MR. J. CRAWFORD. JP, PROFES- 
SOR T.  R. C .  FOX. M.1.Mcch.E.. 
M.1.Chun.E.. and SIR GEORGE THOMSON, 
D.Sc., LL.D., F.R.S.. rctirc from the Coun- 
cil on 30 September 1955. on completion of 
their terms of officc. 

Three appointments to its newly-formed 
chemical products department are announced 
by Imperial Oil Ltd. The general manager 

i\ MK. CLAYION M. BEAMEK, who has had 
wide cxpcricncc in chemical manufacturing 
and sales and has done cxtensive research 
work with alcohols, esters and glycols. 
Formerly he was assistant general manager 
of the chemical products department of 
E\so Standard Oil Co. in New York. MR. 
T. H. DOFIERTY is manager of thc technical 
division of the new department. He joined 
Imperial as a process engineer and moved 
up through a number of refincry appoint- 
ments to  the position of management assis- 
tant in the manufacturing department. DR. 
W. W. STEWART, M.B.E.. is manager of the 
salcs division of thc department. H e  was 
formerly assistant manager of the technical 
division of the company's marketing dcpart- 
mcnt. He has been with Tmperial since 
1935. During World War I1 he was director 
elf the chemicals and explosives division. 
Washington office. Canadian Department of 
Munitions and Supply. 

MR. WILLIAM JOHN STEWART ROBERTS. 
B.Sc.. F.I.M., has bcen appointed chief 
metallurgist of the tinplate division of the 
Steel Co. of Wales Ltd. Mr. Roberts was 
formerly chief metallurgist at  the Trostre 
works. In 1936 he was a senior chemist 
with Firth Brown of Sheffield. 

The engagement has becn announced of 
DR. F. PETER WOODFORD. only son of the 
late MR. W. C. WOODFORD, and of MRS. 
M. R. WOODFORD, of York Road, Erding- 
ton, Birmingham. and MISS ANN CHRISTINE 
BARRATT. elder daughter of DR. and MRS. 
A. RARRA-IT, of The Old Gardens, Cardigan 
Road. Lccds. Dr. Woodford is an organic 
chemist who recently graduated from the 
textile department of Leeds University, 
where he studied for three years. Previously 
he had read chemistry a t  Balliol ColIege, 
Oxford. Aged 25. he will shortly go into 
the Royal Air Force. Miss Barratt, who is 
31. is a nurse at St. Bartholomew's Hospital, 
London. 

MR. JOHN H. LORD, Dunlop executive 
director. has left London by air on a visit 
to India, Malaya and Japan. He  will visit 
the company's factories and plantations and 
have discussions with government and other 
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officials. From Japan he will fly back via 
Los Angclcs and  thcn via the  Nor th  Polc t o  
Copenhagen and o n  t o  London a t  the  end 
of Octobcr. 

T h c  Ministry of Supply announces that 
M e .  F. S. BARTON has becn appointed Advi- 
ser, Defcnce Supplies (Ministry of Supply) 
t o  the  United Kingdom High Commissioner 
in Canada. DR. D. H. BLACK has been ; ~ p -  
pointed Principal Dircctor of Elcctronics 
Research and  Development in succession to 
Mr. Barton, and DR. W. H. W ~ I E E L E R  will 
succced Dr. Black a s  head of thc Unitcd 
Kingdom Ministry of Supply St;lff, Austrn- 
lia, and  Scientific Adviser t o  the  Unitcd 
Kingdom High Commissic>ncr in Australi:~. 

DR. A L V I N  M. WEINRERO hiis bccn :~p-  
pointcd director of Oak Ridgc National 
Laboratory. T h e  Laboratory i4 the USA's 
lcading atomic rescarch centre a n d  the  chief 
source of radioisotopes used in medical rc- 
search. agriculture. and many industrial 
operations. From Oak Ridgc National 
Laboratorv have come atomic reactors dc- 
signed f o r  research nurposcs and for power. 
T h e  U S  Exhibit Kcaclor. a main feature 
a t  the reccnt Intcrn;~tional Confercncc o n  the 
Peaceful Uses of Atomic Energy in Geneva, 
Switzerland. wits dc4igncd. built. and  opcr- 
ated by Laboratory personnel. Dr .  Wcin- 
berg. who is 40 vears old. attended the  IJni- - -. 
vcrsity of Chicago. whcrc he rcccivcd the 
A.B. degree in 1935. H e  continued his 
studics at  the University and  was awardcd 
the M.S. dcgrec in 1936 and the Ph.D. degree 
in 1939. In 1942. hc joincd the Manhattan 
District's Metallurgical Projcct. where he 
contributed t o  the design of the  nuclear 
reactors used in the  production of plutonium. 
Since 1945 he has been associated with Oak 
Ridge National Laboratory. holding the post 
of Dircctor of the  Physics Division. In 
1948. he  became Research Dircctor a t  thc 
Laboratory. 

F o r  the first time in the hi\tory of the 
106-years-old Liverpool Cherni\tsq Associ;~- 
tion the  honour of lifc vice-prcsidcnt has  
been conferred on  two senior mcmbcrs- 
MR. H. HLIMPI-IREYS JONES, F.P.S., and MR.  
J.  L. HIRST. M.P.S. They  have also becn 
madc first lifc vicc-chairmcn of the Livcr- 
pool branch of the  Pharmaceutical Society. 

Six new committcc chairmen havc bccn 
appointed by the board of directors of the 

Manufacturing Chemists' Association in thc 
US. T h e  new committcc chairmen a r e :  
finrrtrcc. cor?rmirler : MR. JOHN FIS-IERE. 
president. M:illinckrodt Chemicals Work\: 
progrrrtrrtrrc cor?itriittee : MR. HANS S-I-AUF- 
I'ER, prcsidcnt. St;tulfer Chcrnical Co.: Iti~er- 
trntiorirrl trrrrlr rrrlcl tnriff ~ O I I ~ I I I ~ I ~ C E  : MR. 
RICIIARI)  F. HANSEN. assist;int t o  the presi- 
dent. Allied Chemical & Dyc Corp.; prrhlic 
rcltrtiotrs crc11~i.sor~ c o t r i t ~ l i ~ t ~ ~ r  : MR. EMERY 
N. CI.I:AVES, vice-president. Cclanese Corp.  
of America; .strrli.\ticctl cotrrtrrittc~i~ : MR. 0. V. 
TRACY. president. Enjay Co. Inc.: lvnter. pol- 
Irrtiorr trhrr~c~t~rctrt cortrtrrittrp : MR. H .  L. 
J ~ < . o e s ,  cnpinccring department. E.I. du  
Pont d c  Ncmoilrs & Co. Inc. 

MI<. F. R l c ' t l . 4 ~ ~  K I N C ~ ,  buyinp nianirgcl.. 
retires from Imperial Chcrnical Industrie\ 
Ltd. in Octohcr after nearly 36 years in the 
purch:~sing field. Joining British Dyestuffs 
Corporat ion iil'tcr thc  First World W i r  he  
started a t  Turnbridgc Works. Huddcr4ficld. 
transferring t o  Manchcstcr and to Blackley 
with the HDC's hc ;~d  officc staff. O n  the 
form;~tion o f  I.C.I. he came t o  London a s  
a n  original mcmbcr of L. H. Swinbank's 
central purch:ising dcpartmcnt. continuing to 
purchase coal t a r  products and dyestuffs 
intermediates in which h e  has spent practic- 
ally ; t I I  of his long cnrccr. 

Obituary 
MR. RICHARD RERIRAM PII.CHER', O.B.E.. 

F.C.I.S.. formerly registrar and  secretary of 
the Koy;~l  Institute of Chemistry. which he 
scrvcd for  53 years. diecf a t  his homc at  
Northwood. Mitldlescx. on Saturday. 1 
Octobcr. aged 81. Born in 1874 a t  Patrix- 
bourne. near Canterbury. Mr. Pilcher was 
a former prcsidcnt of thc Chartercd Insti- 
tutc of Sccrcturics. T h e  au thor  of a num- 
hcr of books which bccanic s tandard rcfcr- 
cnccs in the chemical industry. he  was one 
of cight honorary fcllows of the Royal Insti- 
tute of Chcmidry .  

Chemical Filling Stations 
Canadian Industries (1954) Ltd. announce 

that  a $300.000 cxtcnsion will be madc on 
its warchousc a n d  chcmical filling station 
facilities :it Point St. Charles. T h c  build- 
ing contract has bccn let t o  Foundat ion 
Company of Canada  and  occupancy is 
planncd for  next spring. 
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Law B Company News 
Square. London S.W. I .. increased b) Commercia' Intelligence Li9.9"". in 99.950 ' A ' ordinary and 99.91(1 

The following are taken from the printed reports, but ) ordinary of f l ,  beyond 
we cannot be responsible for errors that may occur. 

rcgistcrcd capital of f 100. 
Mortgages & Charges 

(Note.-The Companies Consolidation Act of 1908 PUROSAN LTD., 103 Cannon Street, Lon- 
provjdes that every Mortgage o r  Charge. as described don E.C.4. increased by f 1.500, in f 1 ordin- 
herein, shall be registered within 21 days after its ;try beyond the capital of 
creation. otherwise it shall be void against the 
liquidator and any creditor. The Act also provides f500. 
that every company shall, in making its Annual Sum- MUNRO V~TAREX LTD., chemical manufac- mary, specify the total amount of debt due from the 
company in respect of all Mortgages or  Charges. p e  (UrerS. c~c.. Kay Laboratorics, Pilgrim Hill. 
following Mortgages or  Charges have been so regis- London ~ . ~ . 2 7 ,  increased by f5,000, in £1 
tcred. In each case the total debt. as spec~fied in the 
last available Annual Summary. is also given-marked ordinary shares, beyond the registered 
with an *-followed by the date of the Summary bul of f?,()(jo. such total may have been reduced.) 

PYRENE CO. L'I'D., Brcntford. Middlcscr.. C[JSSONs SONS & CO. LTD., Kcrsal Vale. 
fire extinguisher manufacturers.-3 scp- Manchestcr 7. increased by f250,000, in 2s. 
tembcr. f500.000 dcbcnturc stock with a ' A ' ordinary shares, beyond the registered 
premium of up to fivc pcr cent payablc in capital of  f250.000- 
certain circumstances secured bv :t trust deed 
dated 30 August, 1955; general charge. *Nil. 
2 June, 1955. 

REYNOLDS PAINT & VARNISH CO. LTD. 
Livcrpoo1.-30 August. mortgage to Martins 
Bank Ltd. securing all moncys due or  to 
become due to the bank; charged on 299 
Burlington Strcet. Livcrpool, with plant and 
fixtures, ctc. *f800. I I March, 1953. 

Satisfactions 
BRITISH ERONITE CO. .LI-D.. London W.- 

Satisfaction, 7, September of debcnturcs re- 
gistered 30 February. 1926. to the extent 
of f 1,700. 

L A N C A S ~ ~ ~ R E  TAR DISIILLERS LTD.. Man- 
chester.--Satisfaction. 3 September of trust 
deed registcrcd 24 January. 1951. to the 
extent of f 12,043. 

Changes of Name 
MACTAGGART & EVANS L'~D.. Sondes 

Place, Dorking, Surrey. to Sondes Place Re- 
search Laboratorics Ltd. 

CALDER SOAP CO. L - r ~ . .  Valley Road. 
Liversedge. Yorkshire, to CALDER CHEMI- 
CALS (ASHRY) LTD., on 16 June. 1955. 

Company News 
Imperial Chemical Industries Ltd. 

lmpcrial Chemical Industries Ltd. have 
declared an interim dividend of 4 per cent 
(actual) in respect of the ycar ending 31 
Deccmbcr, 1955. on the ordinary stock of 
thc company. This dividend will be payable 
on 30 Novcmber. 1955, less income tax at 
thc United Kingdom standard rate for 
1955156 to  members on the register on 
7 October. 1955. 

British Burmah Petrolcum CO. 
Consolidatcd nct profit of thc group. 

before tax. amounted to £45,176, which. 
aftcr providing f8.459 for tax. was practic- 
ally suflicicnt to covcr the dividend payment 
at the same rate :IS in the previous year. 
Aftcr transferring f35.000 to reserve again4 
diminution in value of investmcnts. the carr) 
forward in thc consolidated profit and 1os.i 
account  mounted to f 78.709. 

Glaxo 
Rcconiniendation' for a final dividend of 

10 per cent by Glaxo Laboratories makes 
13; pcr cent for the ycar endcd 30 June last 
on the ordinary capital doubled by a scrip 
issuc to £3,185,400. 

Increases of Capital Murphy Chemical Co. 
Stockholdcrs have bccn informcd that an 

S ~ I P E R V ~ T E  MANUFACTURING CO.. LTD.. 34 omer to  purchase the entire issued 
Crutched Friars. London E.C.3. increased capital of company has been accepted by 

f490007 in shares, beyond holder5 o f  over 90 per cent of the ordinary 
the registered capital of f 1.000. shares. The Murphy Company is a private HEDON CHEMICALS LTD., 21 St. James [contirrued on p a w  800 
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The Photograph, reproduced 
by Permissionofthe National 
Coal Board. shows recently 
compleredsidings at Point of 
Ayr Colliery. 

Wards have been building sidings for a variety of operating 

conditions for  almost half a century and thus bring t o  the subiect 

an extensive knowledge of every aspect o f  railwaysiding planning. 

construction and maintenance for  industrial usage. 

Those who are concerned w i th  the operation and maintenance of 

private railway sidings w i l l  find much useful information in  the 

th i rd  edition of  our  booklet Rails and Rail Accessories. Copies 

forwarded o n  request. 

J A K , + W W  d- 

THOS.W.WARD LIMITED 
A L B I O N  W O R K S  - S H E F F I E L D  

TELEPHONE: l b 3 I I  ( 1 1  LINES) TELEGRAMS: "FORWARD-SWEFFIELD" 

LONDON OFFICE: BRETTENHAM HOUSE . LANCASTER PLACE STRAND W.C.2. 
SC/32 
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Company News 
conrirtucd front pugr 7981 

conccrn engaged in the manufacture and dis- 
tribution of insecticides. fungicidcs and 
fumigants at  Wheathampstcad. Herts. There 
will be no changes in the Murphy manage- 
ment. The company will market products 
made by Glaxo that have application in its 
field of activity. 

Amalgamated Anthracite Holdings 
Trading profit for the year ended 31 

December, 1954, was f592,198, compared 
with f578.496 for  the previous year. Net 
profit before taxation comes out at  £430,299, 
compared with £404,668 in 1953, and a 
dividend of 6 per cent on the ordinary stock 
has been approved. In his statement to 
shareholders the chairman, Mr. John 
Waddell. said: ' I reported .last year that the 
companies in which we are interested and 
which manufacture carbon black were 
modernising their factory a t  Port Tennant 
in agreement with United Carbon Co. Inc., 
of America. I t  was hoped that the losses 
made in the earlier part of 1954 would be 
eliminated after the re-opening of the plant 
which was closed in August, 1954, for 
reconstruction. Unfortunately. as so often 
happens. the reconstruction took longer 
than anticipated and the plant did not re- 
open until November, 1954. The plant is 
now making both ends meet and will 
improve '. 

T. Mitchinson & Co. 
The T. Mitchinson & Co. chemical firm 

is to be converted into a limited company 
under the title-Mitchinson & Co. Ltd. 
The  new company will execute all outstand- 
ing contracts and handle all transactions 
from 1 October. 1955. Thc address of thc 
company is 14 St. Peter's Square, Manchcs- 
tcr 3. 

Lawes Chemical Co. 
At the annual general meeting in the May 

Fair Hotel, London, on Monday, 26 Sep- 
tember, Mr. F. A. Perkins, chairman of 
Lawes Chemical Co., announced that pro- 
duction of phosphate rock, the company's 
principal raw material, has been resumed 
in North Africa and should reach normal 
figures within the next two weeks. The 
company has had a successful trading year 
and the directors have recommended a 10 
per cent dividend on the increased issued 
capital which now stands a t  2340,845. 
During October it will become necessary 

to readjust sclling priccs as the compan! 
is now having to contend with further 
increased costs of raw materials. due in thc. 
main to higher freight costs on phosphate 
rock and the rccently announced increased 
cost of nitrogen supplies. 

George Kent Ltd. 
Provisional allotment letters have now 

been issued by George Kent Ltd., industrial 
instrument manufacturers, of Luton. for the 
right offer of 480.000 10s. ordinary shares 
a t  26s. each. Ordinary stockholders regis- 
tered on 20 September arc entitled to  sub- 
scribe on the basis of one for two and to 
apply for any excess shares. Commander 
P. W. Kent. the chairman. in a letter to  
ordinary stockholders. states that the 
demand for the company's products con- 
tinues a t  a high level and a satisfactory rate 
of exports is being maintained. The 
directors say they have confidence in the 
company's ability to  maintain the  15 per 
cent ordinary dividend on the increased 
capital. 

Lewis Berger & Sons Ltd. 
Founded two ccnturics ago, the Lewis 

Berger & Sons Ltd. (paints etc.) group now 
operates 20 factories in Commonwealth 
countries, France and Eire. The  inter- 
national scope of these activities is extended 
by technical and sales links in Europe and 
with the Sherwin-Williams organisation in 
the US. For the year ended 31 March. 
1955. the chairman of the company. Mr .  
Thomas Lilley, announced that there is a 
further improvement in trading profit. the 
resulting group profit for the year. after 
tax deduction. is £474,101, compared with 
f377.066 in the preceding year. The balance 
available for the holding company is 
2424.404 compared with €338.890. The 
interim dividend on ordinary stock was 
4 PCF cent, as in the previous year. The 
final dividend recommended by the directors 
is a t  the same rate as last year, 1 1  per cent. 
but payable on the total issued capital 
which has been increased by over 25 per 
cent. Income from association with 
Styrene Co-polymers Ltd. arises for the 
first time and has proved a sound invest- 
ment. 

New Registrations 
Nicerol Fire Protection Ltd. 

Private company. (31,015). Capital £100 
~contirrued on page 802 
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1011 Exc.Ilangc. ~trclq p(.rlor~~is Inany tasks 
in irldustrt, arlcl Permutit ~nan~~far tures  a wide range of 
these materials. l'hcir applicatiorl in roles distinct from water treatment 
has res~~l ted ill the: clcvelop~nent of n~lmerous new industrial proc.esae.9 
giving improved resrllts a11tl lowrr running costs. Some of the materids 
now availal)le, wit11 their rhararteristics, are shown below. - 

\ 

ZEO-KARB Na A s t ~ l ~ l r o n ~ ~ ~ r c l  real prntlurt c.t)rt- DE-ACIDITE 6 A unifunetionnl weakly basic ex- 
tninittg h01h stror~g UIIII  wet~k ~aricl r l ~ a t ~ g r  rrsin in bencl form baled 
group.. c,n rntss linkrcl polystyrene and 

eon t i~ i~~ ing  cliethylarnino groups. 

ZEO-KARB 215 A nnrlenr ~ I I I ~ I I I I I I I I ~ C I I  ~ I I I P I I ~ I  
r , , l l tn i l l i t l~  l I y , ~ r  1 DE-ACIDITE H h m ~ ~ t e r i n l  similar to" De-Acidite 

grc,"ll.. 6 but runtnitling clitnethylamino 
gruups. 

DE-ACIDITE E A high rnpnritv i~s ion  r x r l ~ n n ~ r  
rnatrrial <)I' I I I ~ ~ ~ I I I I I  t~&~wic:ity. 

DE-ACIDITE FF A un i f~~sv t io t~a~ l  very highly batsir 
anin~t e x r l ~ n ~ ~ g r  r c - ~ I I  it1 11rt11l fnrm 
basrcl OII craw l i~~krc l  ()t,ly~tyrt.sr 
and cnntniaing cluntvrtlury tam- 
rnonium groulw. 

BIO-DEMIUROLIT A misr11 ration and a ~ ~ i o n  ex- 
rhnnge resin far clcmineralisation 
it1 n bir~glr cn111m11. 

DECALS0 F A .aynthrtir aoclium uhuninium 
w~l~rate  a~~ i tnb l r  for the reparation 
uncl ronrentrntioo of vitamins 
and horn~uncs. 

OECOLORITE- 
ASMIT A resis of high ponuity for re- 

moving c,nlour from solntione. 

PERMAPLEX C10  A highly seleotive cation exchange 
reran membrane containing SOIH 
groups 

PERMAPLEK A-10 A highly rdective anion exchange 
resm mernbran~ containing qua- 
ternary ammontnm groups. 

For full technical information please write to :- i 

T H E  P E R M U T I T  C O M P A N Y  L I M I T E D  
Dept. V.A. 150, Permutit House, Gunnerebury Ave., London, W.4. Te1 : CHIswick 6431 
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H I G H  M O L E C U L A R  W E I G H T  A L I P H A T I C  A M I N E S  * ..;.A,\ R-NH2 

aprnoens ~v 
A N D  A M l N E  A C E T A T E S  

\ secondary / 

- 

The Chemical Division of Armour & Co. Ltd. have 

detailed technical information on applying their 

A R M E E N S  and A R M A C S  in many industries. 

We may have a ready-to-use formula to fit your case. 

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

amines RNH, or secondary aliphatic amines R,NH 

in which R represents pure or mixed fatty acid 

radicals. Armeens are strongly cationic and water 

repellent, and dissolve in oils and most solvents. 

They are substantive to metals, pigments, fibres, 

paper, glass, masonry, stones, plants, synthetic 

resins, etc. They are capable of additive and other 

chemical reactions. 

A R M A C S  are the acetate salts of the A R M E E N S  

and are water soluble. In  all other respects they 

resemble the Armeens. 

A R M E E N S  and A R M A C S  will shortly be 

produced together with other A R M  0 U R 

C H E M I C A L S in the United Kingdom. Samples 

A 
and experimental lots are available now. Write to us on 
your business paper. 

ARMOUR 8 COMPANY LTD., Chemical Division, Lindsey St., London, E.C.1 
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Next Week's Events 
MONDAY 10 OCTOBER 

The Institute of Fuel 
Fishburn : North Eastern Section. After- 

noon visit to Fishburn coking plant, 2.30 
p.m. Evening, in the Chemistry Lecture 
Theatre, Kings' College, Newcastle-upon- 
Tvne, 6.30 p.m. ' Coal Preparation and 

for Medicinal Liquid Paraffin' by R. 
Schnurmann, M.Sc.. Dr. Rer. Nat., F. Inst. 
P.. F. Inst. Pet., M.S.I.T. 

The Chemical Society 
Liverpool : The University, 5 p.m. 'The 

Mechanism of the Liquid Phase Oxidation 
of Decane' by Dr. G .  H. Twigg, B.Sc. 

E;aluation3 by J. K. Matthews. FRIDAY 14 OCTOBER 

TUESDAY 11 OCTOBER 
SCI (Plastics & Polymer Group) 

London : Rooms of the Chemical Society, 
Burlington House, Piccadilly, W.1, 6.30 
p.m. ' Some Dynamic Properties of Poly- 
mers '  by M. Warburton Hall (Ministry of 
Supply). 'The  Measurement of the Flow 
Properties of Plastics at High Shearing 
Stresses' by R. Hayes, B.Sc., A.R.C.S., and 
D. A. Lannan, B.Sc.. and 'Some Frictional 
Properties of Plastics ' by Dr. Anita Bailey. 

Institution of Chemical Engineers 
Chester : The Grosvenor Hotel, 9.30 p.m. 

Joint Conference with the Society of Instru- 
ment Technology Ltd. 

The Institute of Physics 
Newcastle-upon-Tyne : Kings' College, 

6.15 p.m. 'Thermal Insulation' by E. G. 
Cawte, A.1nst.P. 

WEDNESDAY 12 OCTOBER 
SCI (Food Group) 

London : The Linncan Society, Burling- 
ton House, Piccadilly, W.l, 6.30 p.m. 
' Factors Affecting the Choice of Food'  by 
Professor J. Yudkin, M.A., Ph.D., M.D., 
B.Ch.. F.R.I.C., M.R.C.P.. D .  Sheppard, 
B.A.. Ph.D., M. Abrams, B.Sc., Ph.D. 

Society for Analytical Chemistry 
Birmingham : Mason Lecture Theatre. 

Thc University, Edmund Street, Birmingham 
3, 7 p.m. ' The Analysts Dilemna : Colour or 
Stability ' by R. J. P. Williams, M.A.. D. 
Phil., A.R.I.C. 

RIC (London Section) 
Isleworth : Grammer School. Ridgeway 

Road, 7 p.m. 'Textiles and the New Synthe- 
tic Fibres' by B. P. Ridge, B.Sc., Ph.D., 
F.T.I., F.R.I.C. 

THURSDAY 13 OCTOBER 
Society of Cosmetic Chemists 

London : The Royal Society of Arts, John 
Adam Street, W.C.2, 7.30 p.m. ' A Spectro- 
photometric Quality and Stability Criterion 

The Chemical Society 
Birmingham : Chemistry Department, The 

University, 4.30 p.m. 'New Aspects of Aro- 
matic Character' by Professor Wilson Baker. 
D.Sc., F.R.I.C., F.R.S. 

Royal Institute of Chemistry 
London : Rubens Hotel, S.W.I. 7 fcr  

7.30 p.m. Seventh annual dinner and dancc. 

SATURDAY IS OCTOBER 
Institution of Chemical Engineers 

Nottingham : The University, 3 p.m. 'The 
Mechanism and Operation of Bubble Cup 
Plates' by Profcssor F. H. Garner. O.B.E.. 
M.Sc.. Ph.D.. M.I.Chcm.E., M.1.Mech.E.. 
F.lnst.Pet., and D. C. Freshwater (Associate 
Mem bcr). 

New Detergent 
Chemical Development of Canada Ltd. 

has just completed the installation of equip- 
ment to produce a new detergent grade of 
sodium carboxymethylcellulose, it is an- 
nounced by D. M. Matheson, vice-president 
and general manager. This product will be 
sold under the name Carboxel D-435. 
Earlier this year the company took over the 
sodium carboxymcthylccllulose plant for- 
merly operated by Standard Chemical Com- 
pany. With the production of the new 
detergent, Chemical Development of 
Canada now becomes the only Canadian 
manufacturers of both crude and refined 
grades which find use in the textile. paper. 
food and pharmaceutical industries. 

Austrian Fertiliser Exports 
The Linz Nitrate Fertiliser Plant of 

Austria exported 356,000 tons of nitrate 
fertiliser to 28 countries during the year 
1954155, of which three-quarters went to 
European countries. The Austrian home 
market received 185,900 tons of fertiliser. 
as  compared to 147,200 tons during 1953154. 
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accurate screen analysis. . . 
of  powders, etc.. it is essential t o  obtain a perfect 
segregation o f  t h e  particles. The machine for  the  
purpose is the lnclyno Test Sieve Vibrator. 

This scientifically designed instrument incorporates 
patented mechanism that  presents the whole area 
o f  the mesh t o  the  material at all possible angles. 

Screen analysis w i t h  the  .lnclyno is accurate and 
obviously bet ter  than hand sieving. The machine is 
operated by a fractional h.p. motor, and, when f i t ted 
w i t h  an automatic t ime  switch, tests can be carried 
o u t  over periods up  t o  60 minutes. 

I N C L Y N O  
T E S T  S I E V E  . V I B R A T O R  

W r i t e  f o r  List H610 

THE PASCALL ENGINEERING C O  L T D  114 LISSON GROVE . L O N D O N  - N W I 

STARBRIG HT FILTRATES 
Metafilters secure the complete removal, by 

mechanical means, of suspended matter from 
liquids of any type and at any temperature and 
pressure. 

N o  matter how fine the solids may be-colloidal 
or sub-microscopic-the Metafilter wi l l  remove it. 

Metafilters are totally enclosed -so avoiding 
oxidation o r  loss of solvent, o r  escape of fumes. 
They are completely cleaned at the end of a run in 
r f e w  minutes without opening up; and the residue 

Filtrations until recently 
impossible are now carried 
ou t  wi th  ease. 

Metafilters are available 
from I gallon t o  10,000 
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BUSINESS OPPORTUNITY 

-- 
I EXTRUSIONS BY MARLEY 

j B UYI<l<S reqt~ ir i~~g  rigid a11d flcxil~lt. ~ , I I ~ C S  
ant1 sectiot~s in tl~er~nopl;~stic ~~~:lt(.riitls,  

should ask for a q ~ ~ o t i r t i o ~ ~  fro111 

1 MARLEY EXTRUSIONS, LTD., 1 

DEPT. 153 
LENHAM, 

i MAIDSTONE, 
KENT. 

Ifarrivts11a111 3 S l .  -- 
I 

-- .--I 

- - - 
E THE WORLD'S GREATEST BOOKSHOP - - 

- - 
E - NEW, SECONDHAND & RARE - 

- - - 
: - Foyles have departments for Gramophone 

Records.  Stationery, Handicraft Materials. - 
Music, Lending Library.  Foreign Stamps.  g - - - - 

E - 119-125 CHARING CROSS RD., LONDON. W.C.2 - - Gerrard SWO (16  lines) * Ooen 9-6 (inc. Sat.) 
- - - N ~ w e r t  Station : Tollsnham Court Hoad - - - - 
- - - - 
~I~IIIIIIIIIIIIIIIIIIIIIIII~~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~E 

T h e  NEW H o l g e r  Nielsen Shock C a r d  

f o r  A r t i f i c i a l  R e s p i r a t i o n  
The Law says you must have a n  electric 
shock card where electrical energy is 
generated, transformed o r  used a t  a pressure Commonsense says if you must have a n  
normally exceeding 125 volts alternating o r  electric shock card why not have a n  up-to- 
750 volts direct. date and Icgible one ? 

Be p r e p a r e d  f o r  a n  E m e r g e n c y  

The  new card clearly shows the Holger Nielsen method of  artificial respiration, now officially 
adopted in most countries, and in addition in bold clear type lists other emergency action to be 
taken. I t  has a washable plastic surface and is supplied with cord for hanging. 

Size : 22" x 134" Price : 3s. 9d. post paid 

I o n i i  , , : E r nest Ben n L i m i ted 
B O U V E R I E ' H O U S E  F L E E T  S T R E E T  L O N D O N  E C 4  

- -- 

0.. 

RECONDITIONED DRUMS 
S o  GlRLlNG & SONS (COOPERS) LTDo 

59 Lea Bridge Road London E. I0 Tel: LEY 3852-1735 A 
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hrtever do you use all 
this Glass ~ u b i n g  lor?. . . 7 

- 
'. . . Oh,  that's 'PYREX' . . . for all sorts o f  things 

f'rom gauge glasses t o  heat exchangers, from hypo- 
dermic syringes t o  contlcnscrs, and we a rc  [row 
buying large s ~ ~ p p l i c s  ol'spccinl thin w y l  tubing 
for the manufacture of R.S. Ampoules. 
'Surely 'PYREX' tubing can't be made thin enough 

for  ampoule work ! 
'Oh yes, it can. W e a r c  buying it with awal l  thick- 

ness down to  point four millimclrcs. T h e  great 
advantage, ofcourse, is that its heat and chemical 
resistant properties reduce the losses in sc;ll~ng 
the ampqules, and give added protection t o  thc 
contents. 

'PYREX' BrorldTuhirr~. )I r r c  h ~ ~ ~ ~ f f I ~ e . s ~ t r ~ ~ e ~ c ~ o m -  
posiriou cis ' 1.y R E X '  I.crio;crr>;r! weire,. is ,srip- 
plied irr stctnclurrl. /IPNI:I' e i r rc l  extra 11c.crv1. ~t'nll 
r a l c  I 1 i i t 1 t r r . s  r c ~ ~ r i ~ ~ , / r o r ~  3 to 100 mm. 
Sprcictl 7%irl Wol l  Ttrhirrr: is avc~ilcthke Jbr. tire 
marlr~fuc~frrrc~ of Am/~oulc~.~. crrrrl Prrc.isiorr Bore 
Trrhirrp from 1'5 trrm. fo 42inm. hore i.s al~cril- 
cihlc, 1rir11 horr folrrcrrtc~c~.s of' 1 0-05 mm. For 
\11e,c iol prrrposc,.~, Prrc,isiorr Bore, 7irhirr# 1c.if11 
ro1c~rrinc.e.v of' ! 0.02 IIIIII. ccrn hr .srrpplicel. 

Large i ~ rw  catrrlo,rue FREE, smc/ nrrmr, 

@ 
~rl(/ra.v.s rrrld poiriorr iir firm 

JAMES A JOBLING & CO LTD 

W e a r  Glass W o r k s  Sunderland 

w c G  THE ONLY MAKERS OF 
-PYREX' BRAND GLASSIN THE UNITED KINGDOM 

The crank shaft 1s the t ~ c o r t  of the 
engine: lubricating oil its heart's blood. 
Stream-Line filters enable first erode oil 
to be used over  and 01 

rncreasing e f f i c iency  
effecting a big saving rn 
overhauls and mainten- 
ance. 
Over 50.000 users prove 
the value of Stream-Line 
filters in the cconomicol 
operation of i.c. engines. 

STREAM-LINE 
FILTERS ' 

MAKE OIL LUBRICATE 
LONGER 

STREAM-LINE FILTERS L 

FOR ALL TYPES OF 

r 581396 

AIR SPACE DESIGNED 
T O  SUIT D R A U G H T  
A N D  F U E L  H E A T  
RESISTING METAL 

w 

COLLINS IMPROVED 
FIREBARS, LTD. 

51. THE MALL. EALING, LONDON, W.5 
T N. Ealing 4070 
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k e t e d  

A V E S  

IN TANTIRON 
AW ~oMoGENEOUSL~ 

LEAD LINED STEEL 

LE-NNOX FOUNDRY CO., LTD. 
Tantiron Foundry. Glenville Grove, London, S.E.8 

T H E R M O M E T E R S  

b - 
H Y D R O M E T E R S  

PHONE : GRAMS : 
LIBERTY 
2283-6 

I LOMBARD RD., MORDEN RD., MERTON, LONDON, S.W.19. I 
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