
VORTEX 
FINDER 

CONICAL 
SECTION 

APEX VALVE 

TAILPIPE 

a-.- 

(Dutch State Mines Cyclone) 

The DorrClone is a compact cylindroconical . $3 
classification unit utilizing centrifugal force 

.? in  place of gravity. It provides a modern 
e t h u d  of sepadngf&dMded-solids in.. " 

liquid suspensions and constitutes an .. 
I important new tool with which to  supple- + 

. . ment current practices in  the Classification 
I of crystalline and other granular suspensions. 

3 .  The new TM3 IS mm. diam. Rubber and - 
10 mm. diam. Bakelite multi-DorrClones are . 

1 now firmly established in the Starch field , 

I .&: and are finding use in  the Classification of . 
- K-  Whiting, Clay, Pigment and Pharmaceutical 
? 

particles in the Submicron size range. 

DorrClones are also available singly or 
mul t i~ le  arrangements in 3 in.. 6 in.. I2  
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WELLS O f L  F I L T E R S  
With a Wells' waste oil 
filter you can use your oil 
several times over and 
change it more often. A 
thoroughly reliable supply 
of oil is assured with the use 
of Wells' special filter pads 
which work in conjunction 
with Wells' patent syphon 
feed. The oil delivered from 
a Wells' filter can be used 
with complete confidence. 

Write for fuller particulars 
of these filters 

Delivery of O i l  Filters and special "Wells' 
Filter Pads from Stock " 

Also makers of 
O I L  CABINETS, BARREL POURERS & 
PORTABLE PARAFFIN HEATER PLANTS 

A, C. WELLS CO, hTD, 
H Y D E  C H E S H I R E  
Tnlrphr+r,r T I  • , r s z i t r  

H Y P E  Q '  { I N I ~ R ~  A K A H L  r w v n c  

cannot jam or blow steam. Unique in design, '&y 
foolproof in operation. 
" Simplicity " Steam Traps have only one poving , 

Write for fully descriptive pamphlet, No. S T ~ A .  1 

T H E  K E Y  E N G I N E E R I N G *  C O . .  L T D .  
L. Newgate Xreet. ~andon, :~.~<l .+  

r e  q - 
Telephone : City 1185/47 ' 

and at TrajGord Park, Manchestrr, I7 Telephone : Trafford Park I903 
- .  --. . v ' y - -  -?4-7??-->5pl--dc -. 4- 
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R E D  BEIJc\rvEEIm 

THE &I-$-.. 

. . . of a Benjamin Lighting Specification, 
it's obvious that Benjamin are particularly well-informed 
when i t  comes t o  tungsten and fluorescent lighting. Backed by 
years of intensive research, a Benjamin specification points the 
way t o  mobilising light as a business-builder . . . ensures 
the finest possible seeing conditions' in factory 
and office, shop and showroom. 

Whatever your particular lighting problem, 
let Benjamin plan a tungsten o r  fluorescent scheme t o  
fit your needs. Write for details. 

BETTER LIGHTING BY * 

T H E  B E N J p M I N  E L E C T R I C  L T D  T O T T E N H A M  L O N D O N  N.17 
Telephone : TOTtenham 5252 (5 lines) Telegrams : " Benjalect. Southtot. London. " 
B I R  M  I N G H A M  : 5 Corporation Streat. Birmingham 2. Tel. MIDLAND 5197 

L E E D S :  49 Basinghall Street. Leeds I. Tel LEEDS 25579 
,mee's 19154 
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-- -. 

MODERN 
I 
I 

1.CHEMICAL PLANT 11 
SULPHURIC ACID PLANTS BY VANADIUM CONTACT 

INTENSIVE TOWER & LEAD CHAMBER SYSTEMS 
MECHANICAL PYRITES BURNERS 

ELECTROSTATIC DUST AND MIST PRECIPITATORS 
GLOVER GAY-LUSSAC CONCENTRATIONS 

CONTINUOUS SUPERPHOSPHATE DENS 
MORITZ GRINDING MILLS - COLLOID MILLS 

MORITZ ELECTROLYTIC CELLS FOR C12-H,-NaOH-O,, KOH, etc. 
TURBO PULPER - TURBO STIRRERS (Industrial and Laboratory) 

ALL TYPES OF PLANT FOR THE 
CHEMICAL INDUSTRY 

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. 

1rllb Chemicals 
for 
Colour 

f 

John W. Leitch & CO. Ltd. Milnsbridge near Huddersfield 

I Telephone : 
Frobisher MORITZ CHEMICAL ENGINEERING CO. Ltd- ~~~~~~ 

0769 204, Earls Court Road, London, S.W.5. London 
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T R A I N I - N G  S C H E M E S  

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 which starts in 
October. 

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.T.F.E.S. 

Issued by 

N * I * F * E 0 S  
National Industrial Furl Efficiency Service 

71 Grosvenor Street London Wl 
Telephone : Hyde Park 9706 
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1 ENGLISH L FRENCH FLINT PEBBLES 
IT 1s A M A r r E R  O F  OPINION 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 t" to 6" in size. 

They can be sent to any part of the world. 

For over a century we have been noted for 
prompt deliveries and consistent quality 
and we value new enquiries. 

FLINT WORKS,  

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

THE STAVELEY IRON & CHEMICAL CO. LTD. NR. CHESTERFIELD 
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Yo'1~'ll be glad i t ' s . .  . 
Each ,fitting i s  the result of the closest collaboration 
between expert rlesigners and lighting engineers. 
Each ,fitting is  made to rigid factory standards for 
long arduous service; 
Operating eficiency i s  guaranteed because the 
control %ear and tubes are made within the 
G.E.C. organisation. 
Consult your contractor for the most suitable 
G.E.C. fittings.. . with OSRAM tubes qf course. 

The General ICl~ctric Co. Ltd, Mamet Housr.  K i n ~ s t u n v  London WC2 
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Now in preparation 

The 1956 Edition of 

I/ THE CHEMICAL AGE YEAR BOOK 

THE BUYERS' GUIDE SECTION 
is becoming the standard reference 
throughout the world for buyers of 
chemicals, chemical plant, equipment 
and instruments in use wherever 

chemistry is applied to industry. 

1 THE 1956 EDITION BUYERS' GUIDE 
will be still further enlarged and manu- 
facturers' and suppliers' names will 

appear under 

SOME 3,500 COMMODITY HEADINGS 
listed alphabetically. 

If you have not yet sent your instructions 

please write now for Entry Form to :- 

II THE CHEMICAL AGE 1 154 F'LEET STREET - LONDON, E.C.4 
or telephone FLEet Street 3212. 
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I 

I Nickel and Cobalt Oxides and Salts 
I 

Selenium Tellurium 
I 
I IVe issue the followin,y publications 012 uses of Mond 
I Cizeniical Products : 

i Cobalt and Nickel in the Vitreous Enamelling 

I Industry. By J .  E. Hansen, B.Sc., F.Am.Cer. Soc. 

1 Cobalt, Nickel and Selenium in Pottery. By 
I H.E.Webb,O.B.E.,D.Sc.,F.R.I.C.,M.I.Chem.E. 
I 
I Cobalt in the Paint and Allied Industries. By 

I H. Houlston Morgan, Ph.D., A.R.C.S., F.R.I.C. 

I Mond Chemical Products. A list of products 
I we regularly supply. 
1 
1 Copies of any of rhe above publicatiorrs will be sent free on request. 
I 

THE MOND NICKEL COMPANY LIMITED 
-[&)-l - - - -- -- 

-lo .I(..a I Tllames House Millbank - London . S.W.1 
I 

TGA to41 
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No known 

S O M E  S A L I E N T  F E A T U R E S  

Always reacly t o  switch on - Philips 
' I  sealt-d-of " X-ray diffraction tubes 
with four mica-beryllium windows. 
High intensity, great spectral purity. 

Detachalde, shockproof; 

4 rotatable 6-position filter 
cliscs and 4 electro-magnetically 
operatrcl shutters -one for 
each of 4 winclou-s. 

Optirnirrn stal>ilization of high 
tension and t i ~ b e  current.  

Srnoothrtl clircct voltage 
atijustal~lc I>rtween lo kV 

Coniometric recording with 
very accurate intensity 
measurements. 

Weissenberg technique. 

Any type of camera can 

A product of N.  V .  Philips, Eindhovcrr. HoilanJ 

52-page fully descriptive brochure available from :- 

PHILIPS ELECTRICAL LTD 
X - R A Y  D I V I S I O N  

C E N T U R Y  HOUSE S H A F T E S B U R Y  A V E N U E  . L O N D O N  - W C 2  
( ~ ~ 1 0 0 6 2 ~ )  
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CONTENTS 10 SEPTEMBER 1955 
Boron Prices lncreased 
Purification of  Latex 
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PUMPS 
For Food 

Chemical Industries 

& Processes 
~ ~ 

A wide range of types, made in corrosive 
resist ing metals and chemical stoneware,  
to suit the nature of the fluid to be handled. 

I W e  w i l l  g l a d l y  a d v i s e  i n t e n d i n g  b u y e r s  o n  t h e  

b e s t  m a t e r i a l s  t o  u s e  

I BRITISH TAR PRODUCTS / 
- 

C 

L I M I T E D  
PYRlDlNE Makers of 

PHENOL 
CRESYLIC ACIDS 

M ETA-CRESOL 
NAPHTHALENE 

TOLUOLE 
ANTHRACENE OIL 

SOLVENT NAPHTHA 
XYLOLE 

ORTHO CRESOL 
METHYL CYCLOHEXANOL 

CYCLOHEXANOL 
CYCLOHEXANONE 

SALES OFFICE : 

41sA GLOSSOP ROAD, SHEFFIELD, 10 I 
Telephone: 60078-9 Tolegruns : a* CRESOL. SHEFFIUD I0 " I 
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Aspects of Safety 

I T has been said that accident ,preven- 
tion is predominantly an attitude of 
mind. Few will quibble over the rights 

or wrongs of that generalisation. It 
follows with reasonable logic that if the 
right attitude of mind can be generally 
developed throughout a works, the acci- 
dent risk can be greatly reduced. An 
individual's mental outlook, however, is 
not wholly formed by persuasion and 
' propaganda '-some of that outlook, 
some of the tendencies it must adopt, are 
formed by deeper-rooted inherent in- 
fluences. The fact that the British way 
of life has been more dangerous and 
considerably less secure since 1939 has 
already brought marked and apparently 
permanent changes in the outlook of 
younger generations. 

It may be that the pursuit of security 
was no more than an illusion in '  the 
earlier part of this century, but in its 
own time it was an illusion with all the 
trappings of reality. Post-war generations 
have had to face a variety of starker 
circumstances and it has been a reason- 
able reaction to live in terms of the 
present and shut out prospects of 
tomorrow. Those whose attitudes to life 
have been formed earlier-say, prior to 
193.5-seldom appreciate how common 
or how deep this difference in outlook is; 
though occasionally the extent of the 
gulf between today's middle-aged and 
youthful outlooks flare up almost pain- 
fully in some casual family or social 
discussion. The atomic bomb, the hous- 
ing shortage, the effect of constant 
inflation upon the purpose of saving, 
these are all powerful influences to which 
the present 20-25 age group has been 
constantly exposed. In addition, the 

older, more individual attitude to econo- 
mic security has been considerably dis- 
placed by the mass operation of the 
so-called welfare state. 

An instinct of personal caution is not 
readily fostered in social soil of this kind. 
As the proportion of older workers in 
factories falls, so the steadying influence 
of the pre-war outlook is likely to 
diminish, and the task of safety officers 
may easily become more arduous. with 
greater and greater efforts of persuasion 
being required to maintain the same 
degree of response. Part of the appalling 
accident rate on our roads may well be 
attributable to the same cause, and not 
as much as is supposed' to the state of 
the roads and the excessive presence of 
aged vehicles. 

Nevertheless, works safety schemes 
face a perpetual dilemma. Over-em-phasis 
can engender anxiety, and anxiety can 
in turn produce the state of mind that 
actually causes accidents to happen, the 
so-called ' accident syndrome '. In a 
small works it may still here and there 
be possible for a stern disciplinarian to 
compel attention to safety practices, but 
in general the power of even the benevo- 
lent disciplinarian has waned with full 
employment. The solution to the dilemma 
is paradoxical, but this is not unusual 
when the ' human factor' is princi.pally 
involved. If the persuasive appeal is 
powerfully allied with appeals to the 
sense of humour, there is small risk of 
either danger from over-emphasis--of 
anxiety or of indifference. The light 
approach, even the cartoon approach to 
warning notices, secures attention. 

It may be argued that this will not 
secure the right kind of attention, but 
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facts would seem to point in the opposite 
direction. The Du Pont organisation has 
a remarkably low accident-rate (see THE 
CHEMICAL AGE, 1955, 73, 484). This is 
reasonably claimed to be the lowest in 
the world for  chemical industry. Sub- 
stantial use of the light approach has 
been made in Du Pont works. I t  has 
certainly not been the main form of 
approach, but it has been skilfully 
employed to maintain attention and 
prevent the development of complacency 
where accidents themselves have ceased 
to  operate as warnings of accident-risk. 

Good use is also made of the group- 
competitive influence. A low accident- 
rate is not merely something to  be 
reported to shareholders as  one of the 
annual sidelines of commentary, A low 
accident-rate is vigorously '.put over ' as 
a works target, and acknowledged as a 
works achievement. A sense of pride in 
safe working is stimulated. It might 
certainly be argued that such a stimulus 
should be unnecessary, that the sense of 
self-preservation from injury or  worse 
should be a sufficient incentive for any 
man o r  woman: if this were true, there 
would be no need for safety officers and 
safety programmes and accident-rates 
would not vary nearly as widelv as they 
do  from factory to  factory. 

Against this background of appeals to 
sense of humour and the groun-snirit. the 
direct approach of safety-training and 
the frequent presence of simple and 
straightforward safety notices is not 
rendered ineffective by familiarity or  
apathy. Du Pont's record in 1954 was 
a rat: of 0.33 iniuries per million man- 
hours compared with a rate of 3.27 for 
the rest of US chemical industry and rate 
of approximately 11 injuries per million 
man-hours for all US manufacturing 
industry. In this total performance 
nearly 100,000 workers at more than 100 
different places were involved. The 
accident-rate has now been so reduced 
that it is now about 90 per cent con- 
cerned with the everyday type of accident 
that can occur anywhere-tripping over, 
bumping into an obstacle, falling off a 
ladder, etc.-that is to say, accidents of ' 
an entirely non-chemical nature. 

Nor  is this remarkable safety perform- 
ance a matter of size. I t  is often said 
that low accident-rates are fa r  more 

easily secured in large works than in 
small ones. T o  some extent Du Pont's 
statistics for  different works support this 
opinion, but to a degree of differential so 
small that the significance of the opinion 
is lost. In  24 works with up to  100 
employees, the injury rate per million 
man-hours was 0.61; in 22 works with 
over 1,000 employees the rate was 0.26. 
But the higher rate of 0.61 must be com- 
pared as well with the national rate for 
chemical industry of 3.27; in that per- 
spective it still represents a superb safety 
achievement. ' Safety in numbers ' is by 
no  means a rule when Du Pont's small 
works can divide the national average by 
five. 

The same problem that has been dis- 
cussed above for  chemical industry has 
been recently dealt with in the Jolirnul 
of the Royd  Institute o f  Cher~~istry  (1955. 
79, 405) in relation to chemical labora- 
tory safety. There. too. a sense of aware- 
ness but not of anxiety must be engen- 
dered. ' The main difficulty encountered 
in any attempt to inculcate a proper 
attitude to  safety is that the whole issue 
is entirely contrary to the youthful out- 
look. Youth today, more than ever. 
requires life to be spiced with adven- 
ture. . . .' A plea is made that all ' unto- 
ward experiences ' in laboratories, 
whether they in fact cause injurv o r  not. 
should be recorded for the collective 
benefit of chemists. It is a plea that 
should be fully supported for the path 
of safety cannot be easily charted in 
experimental work: potential risks remain 
potential and unguarded until they have 
become known risks. 

Laboratory safety has long relied upon 
training and individual sense: there is no 
counterpart for laboratories to the 
official inspection system of factories. In 
factories the quicker and easier operation 
is often the most hazardous, but preven- 
tive devices such as  guards are dis- 
couragingly positioned. Speed in labora- 
tory operations is often associated with 
an even greater risk enhancement and 
there are no preventives except discipline 
and experience. It  has become possible 
for  chemical industry to claim that 
workers are safer a t  work than at home. 
W e  suspect that a similar claim could 
not at present be made for chemists in 
laboratories. 
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Notes & Comments 
Fertiliser Shock 

HE National Coal Board's sharp 
~ncrease in the price of coal this T. summer was quickly followed by 

equally large increases in the prices 
of many other important commodities. 
The price of fertiliser nitrogen, which has 
kept satisfactorily steady in recent years. 
has been sharply increased; this, of 
course, atfects not only the 'straight' 
nitrogenous fertilisers like sulphate of 
ammonia and ' Nitro-Chalk ' but it also 
raises the costs of nitrogen-containing 
compound fertilisers. The new rise, 
coming as it does upon the heels of 
smaller rises in July for most fertilisers. 
will hardly be welcomed by farmers. An 
increase of £2 per ton  for nitrogen-om 
fertilisers and f 1 t o  nearly £3 for com- 
pounds according t o  their plant-food 
content are not small increases for com- 
fortable digestion. 

Optimism Hit 

T HE dependence of nitrogen fixation 
upon fuel is once again emphasised 
-the cost of winning nitrogen from 

the air is.largely paid in terms of energy. 
Manufacturers cannot be blamed-their 
own production costs are determined by 
their fuel costs, and ever since the war 
the profit margin on fertilisers has been 
very small. certainly much too small to 
permit any absorption of a major jump 
in raw material costs. The subsidy pay- 
ments for nitrogen, which are directly 
paid to  farmers, were increased in July, 
and the prospects for an increased use of 
fertilisers seemed particularly favourable. 
That optimistic view must now suffer 
something of a reversal. Coal's greater 
cost has destroyed most of the economic 
incentive that the improved subsidies 
offered. Yet the fact remains that we 
still under-use nitrogen on  most of our 
farms. especially for grass. Per acre 
(average) Dutch farmers use 'four times 
as much: their arable crops regularly 
have the highest yields in the world and 
their grassland supports much larger 
numbers of livestock per 100 acres. 

' Arnel ' 

T HE semi-synthetic fibre industry has 
successfully maintained its size 
despite wide-ranged competition in 

quality from the many new fully synthetic 
fibres. That these older man-made 
cellulose fibres have their limitations is 
well enough known, but low costs have 
always brought ample compensation. In  
any case their major field of trade is the 
cotton field. The new synthetic fibres find 
their expansive opportunities in the wool 
and silk field o r  in entirely new applica- 
tions. Cellulose is an essentially cheap raw 
material for fibre production; it is rela- 
tively cheaper today than before the war, 
for while costs o f ,  natural fibres have 
made a fivefold advance, cellulose fibres 
have only doubled. There are signs, 
nevertheless, that the cellulose fibres 
industry is striving t o  reduce its quality 
limitations. The new cellulose triacetate 
fibre, ' Arnel ', now being produced in 
America, offers lower shrinkage, better 
resistance t o  repeated washing, pleating 
effect retention, and a wide-ranged ability 
t o  be blended with both natural and 
other synthetic fibres. It also has a high 
melting-point, said t o  be about 300" C. 
Its resistance t o  stretching when wet is 
twice that of normal cellulose textile 
fibres. 

Market will Grow 

0 NE of the initial problems en- 
countered by most new fibres is 
the need t o  introduce new yarn 

spinning machinery and new looms for 
weaving, but this growing pain is unlikely 
to delay the use of ' Arnel '  in the US 
textile and garment industries. It can 
be spun and woven on the same 
machinery that is now used for the 
estaelished cellulose fibres. Trade and 
consumer reactions t o  this triacetate fibre 
iiiust obviously be awaited with unusual 
interest. Will cellulose-based fibres of 
improved quality compete with the more 
expensive synthetics ? Or will the expan- 
sion of opportunity be mainly made a t  
the expense of natural fibres ? One 
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effect seems certain enough-the mass Ca-EDTA is likely to be as etfective in 
market for cheaper clothes will become treating this kind of metallic poisoning as  
larger still for every advance in quality in treating lead poisoning. 
and appearance pulls in more customers. 

Fuller Testing Needed 
Chelates in Medicine 

T HE ability of chelating compounds 
t o  grab and hold metallic cations is 
well enough apppreciated today. 

Utilising this property for the treatment 
of metal poisoning is a most interesting 
application. The now familiar ethylene- 
diamine tetra-acetate or EDTA is used 
in its calcium salt form; this is given by 
injection in glucose solutions. Clinical 
tests have shown that lead poisoning is 
substantially relieved by Ca-EDTA. 
The excess of lead in the system is 
'chelated ' and is then held in a non- 
ionising form; the excretion of lead in- 
creases remarkably. Within a week of 
commencing treatment the sharper 
symptoms of poisoning depart and it 
would seem that a complete cure is 
reached in about three weeks. It has been 
suggested that workers exposed to  lead 
poisoning risks should be given weekly 
treatment with Ca-EDTA, as  this is likely 
to  increase their lead ex~uls ion  rate. This 
preventitive use of Ca-EDTA will prob- 
ably not be adopted, however; relying 
upon an additive substance t o  relieve 
lead absorption effects invites slackness 
in the use of more directly preventitive 
safeguards, such as  control of the amount 
of lead in the working atmosphere. etc. 
T o  use an antidote regularly is a virtual 
acceptance of regular poisoning! It is 
hardly sound in principle. 

Relieves Skin Ulcers 

I T has also been found that Ca-EDTA 
relieves chrome-induced skin ulcers. 
Ointment applications have been 

able t o  extract the chromium from the 
base of these deep lesions, or at least t o  
reduce the amount of chromium present; 
this has enabled simple and relatively 
~a in l e s s  treatments t o  revlace much more 
severe operative methods. Another field 
being hopefully investigated is vanadium 
poisoning. Animal tests have shown that 

A FULLER report of these interest- 
ing developments will be found 
in 1ndu.strirrl und Enginrering 

C'/iet~li.stry. ( 1955, 47, 99A). It should 
perhaps be added here that the use of 
Ca-EDTA for treating lead poisoning 
and chrome ulcers has reached only the 
clinical-trial stage as yet. and fuller test- 
ing may be required before the thera- 
peutic use of this chelate is widely 
accepted. 

Borax to Increase Prices 
FROM I October the prices of all boron 
products of Borax Consolidated Ltd. will 
bc incressed by amounts ranging from £1 to 
f l 10s. per ton. During September. the 
company announces. orders for reasonable 
quantities will be delivered at old prices, 
with first call to contrnct buyer%. 

Details of the new prices. net per ton. 
in hcssian Sags. arc : - 
Borax- Technical British Pharm. 

granular . . £41 f 50  
crystal . . . . £43 10s. f5Z 10s. 
powder . . . . f44  10s. t5.7 10s. 
.powder (extra fine) f 4 5  10s. f 5 4  10s. 

Boric Acid- 
granular .. f 7 0  iR3 
crystal . . . . £78 i 9 0  
powder . . . . £75 10s. fX7 10s. 
nowder (extra fine) £77 lo\ .  iX9 10s. 
;mall flake . . f91  10s. 1103 

Neoboro- 
pentahydrate borax f S I  10s. 

Dehybor- 
anhydrous or dehydrated borax f 6 l  IOc. 

Suoplies of granular borax in paper bags 
will be £40 per ton, granular boric acid, 
f69, and neobor pentahydrate borax £50, 
and dehybor anhydrous or dehydrated 
borax. £60 10s. . 

Borax & Chemicals Ltd. have also an- 
nounced that the prices of ' Three Elephant 
Brand borax and boric acid will be advanced 
on 1 October. Borax delcahydrate and V- 
Borfborax pentahydratc) will be increased in 
orice by £ 1 per ton and Pyrobor (dehydrated 
borax) and boric acid will go up in price by 
f l 10s.  per ton. 
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The Purification of Latex 
Some Possible Techniques 

HE purification and isolation of rubber 
T f r o m  latex is of great importance in the 
early treatment of raw rubber previous 
to further processing. The problem of 
quick and efficient isolation of rubber must 
be regarded as one of fundamental import- 
ance. Two important physical processes 
which have lent themselves to applications 
in this field are those of dialysis and elec- 
trophoresis. 

Early processes using dialysis as a means 
for the separation of rubber from serum 
involved the use of alkali lyes at elevated 
temperatures, the creams being stabilised by 
water soluble emulsifying agents. The cream 
and serum being separated, further purifi- 
cation was accomplished by dilution of the 
cream with water, the contents being then 
dialysed until neutral (1). By this method 
good grade rubbers were obtained. Other 
methods involving dialysis for the elimina- 
tion of crystalloid impurities. subjected the 
rubber dispersion undergoing dialysis t o  an  
applied hydrostatic pressure (2). sufficient to 
prevent dilution of the latex by endosmosis. 

The process, similar to the removal of 
alkali from alkali-cellulose liquors. utilised 
diaphragms of vegetable parchment, the 
latex and water cells being arranged alter- 
natively in series. The  latex cells were 
then subjected to  a pressure of one to two 
Ib. per sq. in. above that of the water cells. 
Latex containing 38 per cent dry rubber 
content, dialysed against seven times its 
volume of water a t  55" C a t  osmotic pres- 
tures around two Ib. per sq. in. lost 80 per 
cent diffusible material in nine hours. 

Dialysis Esciency Improved 

The efficiency of the dialysis was im- 
proved by the use of soft waters, because 
hard waters had the tendcncy to deposit 
calcium hydroxide at  the membranes, this 
being due to the hydroxyl ions liberated bv 
the ammonia in the latex solution. The 
resultant purification could then be 
effected by centrifugation. creaming or  
evaporation. In processes involving dialy- 
sis. endosmosis has been reduced by the 
utilisation of feebly ionic compounds such 
as the ammonium soaps. 

In the earlier electrodecantation techniques 

rubber was separated from its solutions by 
means of appropriate galvanic electrode 
pairs. such as zinc or  carbon. and short- 
circuiting the electrodes used. Such a 
method showed that the separation of rub- 
ber In half an  hour was of the order of 
1.5 mg. per sq, cm. Such methods how- 
ever invited drawbacks such as the appear- 
ance of parasatic back e.m.fs which would 
serve to depress the deposition rate of rub- 
ber and at  the same time to augment the 
release of oxygen in sitrc. 

Polarisation Phenomena 

The suppression of such polarisation 
phenomena was later achieved by the use 
of easily reducible metal oxides such as those 
of lead, barium and nickel as cathodes. 
metallic zinc. cadmium or  lead being used 
as anodes. Comparing solutions of identical 
conductivities (50 x lo-' ohm-' cm-') 
during the same period of operation. 0.31 
g. of rubber was obtained, a considerable 
increase over the former method (3). 

As far back as 1928 workers of the 
Siemens and Halske Aktiengesellschaft 
noted that the yield of rubber from latex 
dispersions using AC currents often varied 
with the generator used, even under condi- 
tions of the same operating frequencies 
and this phenomenon was later interpreted 
as being dependent on the  varying wave 
forms of the generators used. It was further 
observed that the more the observed wave 
form departed from the conventional sine 
wave, the greater were the yields of rubber 
Der watt. 

It was not long therefore before unsym- 
metrical wave forms found some practical 
applications such as for example the separa- 
tion of rubber from its more dilute solu- 
tions. The required unsymmetrical voltages 
have. been obtained by means of alternating 
current dynamos, having unsymmetrica1 
magnetic fields or by the use of commuta- 
tors alternating to two varying current 
sources. 

In the more recent Nyrop patent (4), 
the amplitude and periodicity of the unsym- 
metrical wave forms were exploited so that 
the velocity of large ion-like particles as are 
present in rubber solutions under marked 
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German Chemical Sales UP 
But US Cornfietition Felt 

ALES by chemical manufacturers in the 
S G e r m a n  Federal Republic amounted in 
DM.6.700,000.000 in the first six months of 
this year, a 14 pcr cent incrertsc compared 
with the same period last year; the volume 
incrcase was of a similar ordcr, priccs having 
on an average remained unchanged. Chemi- 
cal exports from thc Federal Rcpublic 
amountcd to DM. 1.630,000.000 in the first 
half of this year. an increase of 18 per ccnt 
over the corresponding period of 1954. 

While the advance in domestic and ex- 
port sales of chemical products reflccted by 
these figures is substantially above the rate 
recorded by most othcr countries, it was in 
line with the general expansion of industrial 
production and exports in the Federal Re- 
public. Although full use continued to bc 
made of available plant and dcmand in 
important scctors frequently cxceedcd pro- 
duction capacity. business activity procced::d 
smoothly. The German chemical industry 
has so far escaped thc unrest crcatcd by 
higher wagc demands in somc othcr German 
industries. and lcadcrs of the industry cxpcct 
the general level of chemical prices to re- 
main stable. 

At the same timc i t  is pointed out that 
the pressure on priccs emanating from the 
world market hiis if anything grown stronger. 
While foreign dcrnand for organic and in- 
organic industrial chcmicals and for  plastics 
materials remains keen, export proceeds of 
other products. especially t hosc directly 
entering consumption, left much to be 
desired. US competition was fclt more 
keenly by German chemical exporters. in 
particular in the important Latin American 
market. and Japanese competition may be 
more noticeable in the near future in somc 
Eastern markets. 

Dyestuffs Sales Reduced 

German dyestuffs exporters had to reduce 
their sales in some Asiatic and Latin Ameri- 
can countries; shipments to Pakistan and 
Argentina were halved.  export.^ of nitro- 
genous fertilisers experienced an above- 
averagc increase and together with indus- 
trial chemicals and plastics largely accounted 
for the big increase in total chemical ex- 
ports. New products account for an 

increasing sharc of the export as well as 
dumcstic sales of leading German manufac- 
turers. The percentage share in the 
world market of the Federal Republic how- 
ever is still only three-quartcrs of what 
tnanufacturcrs in this part of Germany sup- 
plied before the war-13+ per cent compared 
with 17-18 per ccnt. 

Hochst Heavy Water 

Farbwerke Hoch4t AG havc officially 
;innounccd that they will start the produc- 
tion of heavy water in the foreseeable 
future. Erection of the necessary plant is 
cxpccted to takc at  least 18 months. About 
DM.10,000.000 are to be spent on the plant 
which will have an  output capacity of six 
tons a year. It will make use of the hydro- 
gcn and electrolytic chlorine supplies avail- 
able at  Hochst. It is learnt that experi- 
cncc gathered in the field of heavy water 
production by 1G Farbenindustrie will be 
utiliscd a t  the new plant. The final deci- 
sion to proceed with the project appears to 
have been taken upon the return to Hochst 
of Professor Winnacker, the member of the 
board who attended the Geneva atomic 
conference. 

An atomic power bill will shortly be sub- 
mitted to the Fcderal Government to 
provide a lcgal foundation for work in the 
atomic field. The Ministry of the Interior 
will be responsible for basic research and 
the Ministry of Economic Affairs for thc 
utilisation of atomic power. DM.5,000,000 
havc becn made available for preparatory 
work on the reactor at  Karlsruhe which 
will be available chiefly for industrial ex- 
periments and maintained largely by private 
indudry. Thc projected reactor at  Munich 
will serve purely scientific purposes and 
will probably be maintained by the Bavarian 
Land Government. 

The Federal Government is now negotia- 
ting with the US Administration on the 
supply of reactors to the Federal Republic 
under arrangements analogous to those con- 
cluded by the US with other coun- 
tries. Once such an agreement has been 
concluded. it is hoped to buy from US cpm- 
panies the equipment and materials for work 
in the atomic field which cannot be obtained 
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freely in the world markct. Thc Gcrm;ui 
authorities will also try to make arrangc- 
rnents with the US concerning co-operation 
including the supply of rcactors for indus- 
trial purposes. A Fcdcral Govcrnmcnt 
spokcmxtn stated that it is also hopcd 
to establish contact with the British authori- 
ties and to arrange co-operation with them. 
It now appears that the large financial ex- 
penditure is not regardcd as the principal 
obstacle to progrcss in thc atomic field in 
Germany; the lack of trained personnel i b  

now thought to be more serious. and thc 
Federal authorities therefore attach special 
importance to arrangements with forcign 
countries which will cnablc Germany to 
makc up the Iccway. 

In the meantime several truckloads of 
discarded rock from Sophicnhaldc. near 
Wittichen in the Black Forcst. havc bcen 
removcd to Leverkusen for cxpcrimcnts on 
thc extraction of the uranium which it con- 
tains. 

Cytisine Synthesised 
TWO University of Wisconsin chcmists, 
Professor E. E. Van Tamelin and Mr. 
John Baran. a graduate student, have suc- 
ceeded in synthesising cytisine. an extremely 
poisonous alkaloid. An announcement by 
the University of Wisconsin claims that this 
is the first time it has been done. 

Chemists have been trying since 1930 to 
synthesise cytisine. which. because it is so 
poisonous, is of little practical valuc. Thc 
result of Profcssor Van Tamclin and Mr. 
Baran's discovcry is important bccausc a 
barricr in thc synthcsis of certain tvncs of 
compounds can now be overcomc. In their 
synthcsis the two chcmists began with a 
cheap simple coal-tar product callcd n-pico- 
line. 

Cytisine is a rncmbcr of a fitmily of alka- 
loids known as lupinanes. and in most lupin- 
anes there exists molecules of a unique. 
unsymmetrical. bridged structural type. Until 
now chemists have been unable to synthcsisc 
this system and build the molccule in a test 
tube. While other alkaloids have Fccn syn- 
thesised. it has not previously bcen accom- 
plished with a mcmber of this typc. 

In the early 1930's two groups of chem- 
ists, in England and in Austria, simultan- 
eously worked out the chcmical structure of 
cytisine. showing i t  to be one of the com- 
plex lupinanes. 

Boiler Feed Water 
Amine Treatment Reduces Costs 

HE PROBLEM o f  scale formation in 
.I cr tubc boilers installed Thigh prcssurc wa t 

o n  bo;ird modern ships has largely been 
solved by the use of chcmic:il treatment. 
However, dificultics arc still experienced 
which arise from the prcscncc of traces of 
iron and coppcr in the boilcr fccd water. 

During 1054 trouble was expcricnccd on 
board tankcrs of the Esso tlcct and invecti- 
gations carried out by the Alfloc Watcr 
Trcatmcnt Service o f  Imperial Chemical 
Industries sugpcstcd thxt the failure was 
connected with corrosion of stccl cargo 
hcating coils and pick-up of coppcr in thc 
ships' fcctl systems. 

It was rccommcndcd that the boilcr feed 
water should bc trcatcd with n volatilc 
anline which would pass over with the steam 
to ensure that the condensate rcmains 
slightly alkalinc so that corrosion in the 
steam, condcns:~tc and fccd systems. includ- 
ing thc cargo .heating coils. would be 
stopped. 

Cyclohcxyl;imine was sclectcd for appli- 
cation and it is csscntial that the pH valuc 
of the condcnsatc s h o ~ ~ l d  be measured at 
frcqucnt intervals and thc trcatmcnt viiricd 
according to the tcst rcsults obtained. 

Mcthods of clctcrmining pH using indim- 
tors and colour standards were considcrcd 
unsi~it:tblc and it was finally decidcd to use 
a continuously recording pH meter of the 
industrial typc. The pH mctcr sclcctcd was 
Model 28 supplicd by Electronic lnstru- 
mcnts Ltd.. oS Richmond. Surrey. and thic 
instrument togethcr with ancillary cquip- 
ment formed thc monitoring system by 
which thc aminc treatment was controlled. 

Following the successful outcomc of this 
trial it has been dccidcd to cxtcnd&imilar 
trcatniunt to othcr tankers of thc Esso fleet. 
and in fact. EIL pH cquipmcnt has already 
bcen installed in thc /isso Oxford. Essn 
C~mhritl,gc. I:.vso C'rrtrf~rhrrry, E.v:~so York. 
Esso W~.sl~?iitrstcr and Esso Exrter. 

An important fcaturc of this ncw trcat- 
mcnt is thc considcrablc saving anticipated 
in costs of repairs and maintenance. 

US Asphalt Sales U p  

Asphalt and asphaltic products sales in 
the US last vear increased by 5 per cent 
reports the US Burcau of Mines. 
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Engineering Exhibition 
Many Chemical &? Allied Firms on Show 

~1 O M A T I O N  is far past the drawing 
A:oard r tegc '  said Mr. H. S. Broom. 

k1.B.E.. a t  the inaugural lunchcon of thc 
Engineering. Marinc and Wclding Exhibi- 
tion and thc Foundry Trndcs Exhibition 
w h ~ c h  is a t  Olympia till 15 Scptcmbcr. H c  
said that  with thc prcscnt shortage or labour 
its dcvelopmcnt was ccrtain t o  rollow rapidly 
in many branchcs of industry. Electronics 
wcrc utiliscd not only in the  factory and 
for  accounting. but also fo r  applications such 
ns thc control of refincries and  thc produc- 
tion of ccmcnt. 

,Mr. Broom warncd those prcccnt that 
Brit:~in [nust not  price herself ou t  of world 
markets. Efforts must bc madc  t o  keep pro- 
duction costs down a s  similar cfforts W O L I ~ ~  

bc madc by o u r  competitors abroad.  
T h c  prcscnt exhibition c>ccupics 950.000 

square I'cct. comparcd with the figure of 
60.000 square .  fcct at thc  first exhibition. 
hcld in 1906. 

Bakclitc a rc  sh'owing rcsins for  shcll 
moulding. rcsins f o r  prc-coating sands, core 
bindcrs. partin:! agents. wctting agcnts and  
glues for  the ~isscmbly of shell moulds. Also 
on  the  stand is a variety of  actual shcll 
moulds and corcs togcthcr with cxamples of 
castings. 

A mixture o f  d ry  ~ 2 n d  and  powdercd rcsin 
a rc  thc  starting materials f o r  thc  proccss. 
Moulds a re  built LIP by  dropping the mix- 
turc  on  to hcatcd mctal patterns. Thcsc 
shells can  be hardcncd by  heat  in a matter  
of minutes. Hollow corcs a r c  produccd by  
suitable variations of this tcchniquc. 

Economy 

Economy of operation is claimccl fo r  thc 
process sincc thc amount  of s:~nd bonded t o  
produce satisfactory moulds and  corcs is 
.;m:rll in rclation t o  the wcight of metal 
pourcd. Furthcrmorc thc quantity of rcsin 
~rqcd is ncvcr more than 10 pcr cent of thc 
wcight of sand. and  in most cases fivc per 
ccnt is adequate. 

T h c  procedure is t o  'dump' thc rcsin/sand 
mixture on  t o  a metal nattcrn previously 
hcatcd t o  365-500°F. : ~ n d  lubric:~tcd with a 
cui!nblc parting agcnt. After 10-40 seconds 
thc pattcrn can bc rcmnvcd and  thc shell 
p!;iccd in a n  oven for  final hardening. This  

i:; c ~ ~ r r i c d  o u t  a t  a tcmperaturc of 550-700°F. 
and  usually takcs f rom one  to five minutes 
according t o  thickness. 

T h e  shcll moulds remain suficicntly rigid 
f o r  accurate casting during the  pouring of 
mctals, but  their breakdown is rapid enough 
t o  make knock-out virtually unnecessary. 
'Thc ~ n o u l t l  is porous and  all  gases gcncratcd 
can cscapc easily. 

An iniportant safety device is incor- 
porntcd in Safety Switch Valvcs typc LG/MS 
n ~ a d c  by Black Automatic Controls  Ltd. 
With valves control'ling a n  industrial gas 
line shut off in thc closed position is im- 
pcrativc f o r  safcty. but it somcrimes happens 
tha t  a solenoid valve rcmains partly open 
cvcn though thc solenoid is rlc-cnergised. 
T h e  type L G / M S  cmbodics a safcty switch 
:~ctuatcd by  t h e  physical movement of thc  

, 

valve disc. T h i s  switch can b e  adjusted t o  
vcry fine limits in such a way that  t h e  switch 
is actuated only when the  valve sent and 
port a r c  known t o  be  in contact. 

Thermometers 

A wide range of tcmpcrature m e ~ s u r i n g  
instrunients is being shown by t h c  British 
Kotothcrrn Company Ltd. Included in the 
exhibit a r c  bi-metallic temperature gauges. 
dial typc mcrcury in stcel distance reading 
and  rigid stem temperature gauges. and 
Talligraph batch tcmpcrature a n d  vacuum 
rccordcrs. 

T h c  Carbon Dioxide Company,  part of 
thc industrial group of the Distillers Com-  
pany, is exhibiting a wide rangc of equip- 
mcnt fo r  thc supply of liquid carbon 
dioxide. 

A recent dcvclopmcnt in thc foundry in- 
dustry has bcen the introduction of t h c  car- 
bon dioxidc process fo r  the rapid produc- 
tion of accurately dirncnsioned and  highly 
finishcd sand cores and  moulds. This  pro- 
ccss is being dcmonstratcd by Foundry  Ser- 
vices Ltd. and by thc Harborough Construc- 
tion Company Ltd. Another application of 
carbon dioxide is thc CeDeCut coolant  tech- 
nique which is being demonstrated by  t h e  
St ;~nton Machinc Tool  Company Ltd. 

T h e  Carbon  Dioxide Comnany was 
closclv associated with the dcvclopment of 
thc foundry proccss and claim actually 
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to have introduced the CeDcCut technique. 
Cathodic Corrosion Control Ltd. claim to 

provide a corrosion prevention service to  
industry as a whole. Their technical staff 
arc available to discuss any phase of 
cathodic control-shipping, harbour, marine 
installations, pipeliries and many others. 

Fully automatic control of practically all 
oil and gas-fired appliances is claimed to bc 
possible using the control unit type FS9M 
made by Elcontrol Ltd. The following 
safcty features are contnincd in this unit; 
safe automatic ignition on lighting up, im- 
mediate fucl cut-ofi on flame failure. auto- 
matic lock-out on fucl supply failure. 

Conductivity 

The conductivity of water passing through 
;in industrial type flow cell can be moni- 
tored using the CC4 Conductivity Con- 
troller. The alarm point at which the con- 
trol rclay dc-encrgiscs can be set on a dial 
which is calibrated in conductivity units. 
Should the conductivity of the fluid rise 
above this set figure thc rclay dc-cnergiscs 
and alarm circuits can be  powered. The 
unit is also fitted with red and green signal 
lights. The green light is lit when the con- 
ductivity is below thc set figure. When the 
alarm point is reachcd the red light comcs 
on. 

An innovation by Elcontrol is flameproof 
housings for their equipment. Thcse arc 
not yet in use. but another new dcvelop- 
ment. standard dctachablc units. is bcing 
supplied. A complctc control unit o r  other 
device is mounted on a panel which can be 
removed a s  one picce from the housing. 
thus facilitating maintenance and repairs. 

Two divisions of 1.C.T. arc exhibiting. Thc 
metals division is showing non-ferrous tubes 
for condensers. coolcrs and other spccial 
plant in land and marine power stations. to- 
%ether with a range of titanium and titanium 
alloy strip. sheet. tubes. wire rods. sections. 
forging stock and ingots. 

Silicones are bcing shown by the Nobel 
Division. Demonstrations are bcing givcn of 
the temperature-resistant properties of thew 
materials. Special purpose silicone rubbers 
are displayed as gaskets. seals and other 
mouldings. 

Illustrations of thc properties of SG Iron. 
the physical properties of the nickel-iron 
alloys and the low-temperature propcrties of 
nickel allov steel are the features of the 
Mond Nickel Company's stand. 

Demonstration\ are bcing givcn of mag- 
nctostriction. temperature control and re- 
sistance to crccp. The high modulus of clac- 
ticity of SG Iron is also bcing demonstrated. 
It is clainic<l that this metal can be bent. 
twisted or  struck without failure. 

Other exhibits will show protective finishes 
and the welding of nickcl alloys. There i\ 
also a ncw devicc that assists in the choice 
of niatcrials for  a given combination of pro- 
perties. 

What is claimed to be the first industrial 
X-ray equipment to employ gas insulatio~i 
for both X-ray tubc and transformer is be- 
ing shown by Ncwton Victor Ltd., a sub- 
sidiary of Metropolitan-Vickcrs. This, the 
Knymax 150, can be used to examine welded 
ioints up to 1 in. thick on opcn construc- 
tional sites. 

The high voltage transformcr and thc 
transformer for heating the filament are 
both contained in a cylindrical steel tank 
18-in. in diameter. Thc X-ray tube is con- 
nected dircctly to the high voltage trans- 
former in the same tank. but the target i \  
:it the cnd of a small diameter pipe project- 
ing 18 in. from the main tank. Sulphur 
hcxafluoridc is used for the insulation of 
both transrornicr and X-r;~y tubc. thus hclp- 
ing to keep thc weight at 3 minimum. This 
equipment can be easily adapted for labora- 
tory usc. 

Soft Radiation 

Ncwton Victor are also showing new 
equipment for 1 0 ~ 1  volt:~gc radiograph) 
applicable to specimens of vcry low density. 
With thc vcry soft radiation from this equip- 
ment radiographs of such thin spccimcns 3 s  

post:~gc stamps clearly show the frankins 
mark.;. 

Roralcx Ltd. claim that thcy arc the on11 
company in the world solely devoted to the 
nlanufacturc of anti-dermatitis barrier 
crcanis for domcstic and industrial use. Over 
2.5 ysars of rcscarch and dcvclopnient. the! 
s;~y. have produced a rangc of creams to Rro- 
tect !he skin ng:iinst :~lniost a11 known 
irritants. 

Protection against dusts. dry irritants and 
oils is provided by Koznlcx No. 1. which 
was the first cream to be developed and is 
still thc most widely used. It leaves a dry 
invisible and flexible film on the skin which 
does not stain paper o r  fabrics. 

Roznlcx No. 7, is a water-rcpclling cream 
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Proprietary Medicines 
Meeting Hears Manufacturer's Point of View 

HE manufacturer's point of vicw of 
Tproprietary mcdicincs was put by Mr. H. 
Treves Brown, B.Sc.. F.P.S., at a meeting 
elf branch representatives of the Pharmaccu- 
tical Society, held as part of thc British 
Pharmaceutical Conference (Aberdccn, 29 
August to 2 Septcmber). 

Mr. Trcves Brown said he was conccrncd 
almost entirely with thc proprictaries. com- 
monly called ' cthical ', which in general 
rcached the ultimate consumer as  the rcsult 
of having been prescribed by a doctor and 
wcrc not advertised to the public. 

National Health Service prescriptions of 
proprictary preparations in England and 
Walcs had risen, he said. from 18 pcr ccnt 
of all prescriptions in 1950. to 23 per cent 
in 1951; 27 per ccnt in 1953; and 31.75 per 
ccnt last year. Thesc figures reflected thc 
results of research work. most of which had 
been conducted by the pharmaceutical indus- 
try in this and other countries. Manufac- 
turers knew perfectly well that the pace of 
progress was now so grcat that. unless new 
products were forthcoming from their re- 
search departments, their continued exist- 
ence would be imperilled by a gradual cessa- 
tion of intercst in cxisting products as they 
became superseded. 

It must therefore bc accepted as quite in- 
evitable that the number of useful proprie- 
taries would continue to grow and those con- 
cerned must learn how to  adjust themsclvcs 
to the situation. 

Main Grievances 

The pharmacist's antipathy to proprictary 
medicines appeared to arise from three main 
grievances. whether real or imaginary: (1) 
he might have to keep in stock a multi- 
plicity of brands of, say, tablets of the same 
chemical compound, which made his finan- 
cial investment larger than it need be; (2)  
he might find himself with useless stock, 
perhaps because a doctor had changed to 
a different brand. or given u p  using the 
particular substance o r  combination: (3) he 
might find it impracticable t o  keep in stock 
all available hrands of a preparation, and. 
if he required to  dispense a brand he did 
not carry in stock, this caused delay to  the 
patient and trouble to himself. 

Manufacturers recognised that there was 
sonic substancc in such grievances, but 
although irritating, were they really as  
scrious as somctimcs suggested ? There was 
nothing unusual in a chemist finding he 
needcd to kccp in stock more than one 
brand of an article-say photographic films 
o r  cosmetic preparations. Why not for 
medicinal items '? There could be no  doubt 
whatever that more products in total were 
bccoming availablc. but t hc existence of 
scvcral brands of the same pharmaceuticd 
product was probably less prevalent today 
than it was during and soon after the 
1939-45 war. 

1,owered Profitability 
Dcaling with the supply of proprietaries 

under the National Health Service, Mr. 
Trcves Brown remarked that there seemed 
to be rather a vague feeling abroad that 
the pharmaceutical industry was doing 
exceptionally wcll out of thc NHS. Noth- 
ing, he commented, could be further from 
the truth. Such evidence as was available 
clearly suggested that the profitability of 
the pharmaceutical industry was very much 
lower than that of industry in general. The 
average annual profit over three years for 
2,500 industrial companies was between 18 
and 20 per cent of their capital of 
f6,000.000.000. The average annual propor- 
tion of profit to capital of 18 companies with 
a substantial sale of proprictaries was only 
13.6 per cent for the same period, or only 
about two-thirds of that of industry in 
general. 

Again, the cost of the National Health 
Service in the year 1954-5 was about 
f 5 12.000,000. while sales of the industry's 
products for use in the NHS amounted 
to f37.400.000. of which proprietaries 
accounted for f17.400,000. about 8d. in the 
pound. If they assumed that as  much as  
half of this was profit, an extremely 
improbable assumption, and that pro- 
prietary manufacturers made in future no 
profit a t  all, the saving in cost of the 
National Health Service would be a mere 
4d. in the pound. As taxpayers they would 
all want the Ministry t o  take every oppor- 
tunity of reducing the cost of the NHS, but 
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it did not seen1 to be generally realised that 
thc scope for saving by reducing the price 
of proprietaries was quite small. 

Parallel with the attention given t o  the 
prices of proprietaries by thc Hcalth 
Departments was the continual prcssurc on 
doctors to reduce thc extent t o  which they 
prescribe proprictaries on NHS prescrip- 
tions. Officially. direct pressure was exerted 
only where the average cast of a doctor's 
prescription was relatively high, and it was 
accompanied by assurances to  the doctor 
that he could order any medicine he con- 
sidered necessary for his patient. so that 
the principle of freedom in prescribing was. 
in theory at  least, preserved. In practice. 
the doctor who remained uninfluenced by 
the verbal warnings-or should he  say 
' advice '?-of the Regional Medical Officer 
in regard to  the prescribing of proprietaries 
must be a very rare bird indeed. 

Freedom for  Doctors 

This continual pressure. much of it 
indirect. obviously antagonised the manu- 
facturers, and pharmacists in retail practice 
should not overlook its influence when 
wondering why Dr. Blank had ceased to 
prescribe what had hitherto been his 
favourite proprietary. If. as the industry 
believed, the prices of the great majority 
of proprietaries were reasonable. the doctor 
should be allowed the practical as well as 
the theoretical freedom to  prescribe them. 

The acceptance by the Health Depart- 
ments of the Cohen Committee's recom- ' 

mendation that products advertised direct 
t o  the public should not be prescribed 
under the NHS seemed to him to  be quite 
an illogical ban. He  supposed that one 
object was to prevent a patient from putting 
pressure on his doctor to prescribe some- 
thing that the patient wanted and the 
doctor did not think he  ought to  have. 

H e  found it difficult t o  believe that 
patients would attend their doctors' sur- 
geries, be persuaded in this way against 
their better judgment, and then pay their 
shillings to  the pharmacist on any signifi- 
rant  scale. Self-medication for simple ail- 
ments was something the public would not 
give up. If a manufacturer truthfully 
asserted that his product was of value in 
relieving a certain condition and published 
that assertion to the public, who had gained 
by a rule which banned a supply of that 

product on an NHS prescription? If the 
kan was aimed at  the alleged pernicious 
practice of self-medicalion. could it not be 
said that it had the effect of stopping people 
from going to their doctor when the patient 
would a t  least place himself under medical 
supervision ? 

One way of overcoming the ban was to 
pack the samc product under two names 
and advertise only one of them. This made 
it necessary for the chcmist to duplicate his 
stock. and, of course. it had the disadvan- 
tage for thc manufacturer that i t  mcant 
shorter runs in the packaging plant. He  
doubted very much if the public was 
deceived h y  the manreuvre. but apparently 
all concerned were satisfied with this 
solution. 

What were they to tell John Citizen to 
help thc creation of an informed public 
opinion on proprictary medicines? That. 
without the right to  sell proprietary 
mcdicines. the pharmaceutical industry of 
this country would rapidly disappear. We 
should be dependent on foreign countries 
for all essential drugs and a notable con- 
tribution to the country's export trade 
would be entirely lost. 

Constant Light 
ILLUMlNATlON of substantially the samc 
spectral composition as natural daylight 
from a clear northern sky a t  noon on n 
March day is claimed from a newly devel- 
oped lighting unit made by Philips Electrical. 

One of these units has recently been sup- 
plied to  a firm of colour printers. 

It is often found that the colour constancy 
of natural daylight is insufficient to permit 
of accurate colour matching. This is due 
to the varying distances that light rays have 
to travel through the earth's atmosphere at  
different times of the day. 

The Philips unit consists of a number of 
fluorescent lamps housed in a reflector casing 
of grey hammerscalc stove enamel. The 
apparent colour temperature of the com- 
bined source is said to be 10,000" K. 

Philips believe that this instrument will 
be of use in .a wide range of industries. 
e.g. textiles, paper. dyeing, leather, paint. 
in the chemical industries, wherever it is 
essential t o  limit colour gradations to  a 
minimum. 
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The Nature of Plastics 
Symposium at Pharmaceutical Conference 

A T a symposium held as part of the 
British Pharmaceutical Conference at 

Aberdeen (29 August to 2 September). 
C. L. Child. B.Sc., Ph.D., of the Plastics 
Division of I.C.I.. discussed the ' Nature and 
Properties of Plastics.' A shortened .version 
of Dr. Child's address follows :- 

The  group of materials known as 'plastics' 
is hard to define unambiguously and ye,t 
comprehensively, but easier to describe. It 
is a group of new materials of construc- 
tion. numbering several hundreds. described 
in the literature and in patents, but  of which 
only about a score are as yet. of commer- 
cia1 importance. 

A member of this group may havc some 
properties which differ, not only in degree. 
but in kind from those of another, but in 
certain respects each member differs from 
the others only in a small degree. I t  is this 
essential similarity which enables us to 
group them together under the description 

Pla5tics '. 
Important Similarities 

These are their important similarities: 
1. Plastics are synthetic, of high molecular 
weight and with complex molecules; 2. 
Plastics are usually organic chemical?; 3. 
Plastics are sensitive to temperature. and at 
some period in their history there is a tem- 
perature a t  which they can be made to flow 
in a controlled manner under applied pres- 
sure. Some retain this property throughout 
their history, others. having reached this 
temperature, undergo a chemical change and 
become infusible; 4. Plastics have limited 
temperature ranges of usefulness, becoming 
more brittle a s  the temperature decreases. 
softer as it rises; 5. Plastics are of low 
specific gravity-generally in the range of 
0.9 to 2.5; 6. Plastics havc mechanical 
strengths approaching those of metals 
measured on a strength to we.ight basis, but  
much lower stiffness; 7. Plastics are elec- 
trical insulators; 8. Plastics have low ther- 
mal conductivity; 9. Plastics, are generally 
resistant to inorganic chemicals, but in 
general are attacked o r  dissolved by organic 
chemicals. 

It will be seen from 1 and 2 that there are 
no clear cut dividing lines between plastics 

on the onc hand, and fibres and textiles, o r  
rubbers, or paints and varnishes on the 
other. 

It is sometimes said that plastics can now 
be 'tailor-made' by the chemist to meet a 
particular application. It is true that 
modern physico-chemical theories enable us 
to correlate some of the properties of a 
plastics material and specific features of its 
molecular 'make-up' and from this know- 
ledge we can forecast to some extent the 
kind of molecule and molecular arrange- 
ments which must be obtained in order to 
give a product with certain properties. This 
can be illustrated by a consideration of the 
problems encountered with the (chemically) 
simplest plastic, polythene. 

This plastic is made by polymerising 
ethylene of high purity a t  high temperature 
and pressure. T h e  polymer chains so formed 
can be of any desired length-hundreds or  
thousands of ethylene units long. By assum- 
ing this kind of picture for a polythene 
molecule, we can account for some of the 
properties of the polymer. The material 
behaves chemically as we expect, and i t  is 
an  outstandingly good electrical insulator. I t  
has a crystalline structure-but only in part; 
partly it is amorphous. It therefore has a 
sharp melting point, and also a wide soften- 
ing temperature range. Furthermore. it is 
flexible and remarkably tough, becomihg 
brittle only at low temperatures, sometime? 
lower than - 100°C. 

It is apparent that our simple picture of 
a molecule, -(CH?),,,- is incomplete. Some 
of the factors which we have not considered 
-but must-are ( 1 )  the value of m, that is, 
the length of the chain, (2) the terminal 
groups of each chain, (3) the possibility of 
chain-branching, its frequency and the 
lengths of any side chains, and (4) the 
presence of groups, even in minute 
quantities, such as 

>C = 0, - CH,. - C/H - 
\OH' 

and so on, arising from the presence of the 
catalyst or traces of impurities. I t  i s  un- 
necessary here to pursue these complexities 
further, so long as their existence is re,mem- 
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bered, and it is appreciated that these and 
many related difficulties severely limit our 
ability to forecast, or fully understand, the 
properties of plastics. 

With this qualification we can make some 
generalisations. Thus we can safely say that 
plastics owe their importance to the fact 
that they consist of macro-molecules-long 
chains which are entangled with onc 
another. If the chains are flexible and have 
little attraction for one another, then, under 
the influence of heat the chains can easily 
slide over one another, and this is mani- 
fested in a low softening point. If we want 
to raise the softening point, we can (i) 
increase the interchain attractions. for 
example, by introducing polar groups into 
the molecules; or (ii) we can stiffen the 
chains, for example. by introducing large 
groups which impede free rotation about 
C - C links in the molecule, or (iii), we 
can do both. Finally, we can modify the 
properties of the material drastically by 
chemical substitution and by linking chains 
together by strong 'chemical ' bonds. so 
giving a vast irregular network which is in 
effect a super giant molecule, weighing per- 
haps several pounds. If the links are 
numerous as well as strong, and the chains 
stiff, we can raise the softening point to 
such an extent that the material becomes 
infusible, decomposing before it can soften. 

Control of Softening Point 

On the other hand, it is possible to lower 
the softening temperature of a given poly- 
mer by what may be called external 
chemical means. This is the process of 
'plasticisation', in which polymer molecules 
are partly 'solvated' by a poor solvent for 
the material. The effect of the solvation is 
to reduce interchain attraction directly, and 
also (indirectly) by increasing interchain 
distances. As a result, the polymer mole- 
cules can more easily slide over one another, 
and this is shown by increased flexibility. 
lower strength, lower softening temperature 
and retention of flexibility to much lower 
temperatures. Most polymers can be plas- 
ticised, and the choice of plasticiser in any 
instance is governed primarily by the chemi- 
cal nature of the polymer. The application 
of these general principles will be illustrated 
in the consideration of individual materials 
later. 

Much of the importance of plastics lies 
in the fact that their behaviour towards heat 

makes possible mass production to close 
tolerances at  relatively low cost. Thus, with 
plastics such as polythene, consisting essen- 
tially of long entangled chains with no 
strong forces between them, heating to a 
moderate temperature produces a soft mass 
which flows very easily under pressure and 
which hardens again on cooling. If the 
material is cooled while it is held in an 
impressed sham, then that shape is retained 
when the plastic is cold. Materials behaving 
in this way are 'thermoplastic'. There is 
a second group of plastics which behave 
differently when hcated, in that again they 
first soften and flow under pressure, but 
they thcn undergo a chemical reaction which 
leads to the linking of one molecular chain 
to another giving a rigid infusible material. 
Such materials are ' thermohardening ' or 
' thermosetting '. 

Eighteen major types of plastics have 
been selected for further discussion and it 
will be most convenient to make a some- 
what arbitrary division of these into the 
following five classes. 

I .  Sertii-syntl~e~ic Thertt~oplastics. 
Cellulose nitrate, cellulose acetate, cellu- 

lose aceto-butyrate, ethyl cellulose, and 
regenerated cellulose. 

3. Synthetic Therrt~oplastics. 
Polythenc. PVC and copolymers, poly- 

mcthyl methacrylate, nylon, polytetrafluoro- 
ethylene, polystyrene, and polyvinyl 
pyrrolidone. 

3. Syntlietic Tlzertnosels. 
Phenol formaldehyde, aniline formalde- 

hyde, urea formaldehyde. and melamine 
formaldehyde. 

5 .  Silicones. 

SEMI-SYNTHETIC THERMOPLASTICS 

The important members of this class are 
all based upon cellulose which is chemically 
modified to form either esters .or ethers. 
Cellulose nitrate. Cellulose nitrate, conven- 
tionally plasticised with camphor and castor 
oil, is the oldest of the plastics of present- 
day industry, having been discovered in- 
dependently in England and America in the 
middle of the 19th century. It is best known 
under one of its trade names, ' Celluloid ', 
and is variously described as 'cellulose 
nitrate ', ' nitro-cellulose ', ' NC ' and 
' pyroxylin '. Its uses for dress ornaments 
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and toilet accessories. such as combs. brush marine telephone); in sheathing under- 
backs, spectacle frames, etc., a re  well known. ground cables operating in corrosive soils; 
and it is probably the most widely used in tubing for chemical plant and domestic, 
material for knife handles. industrial and agricultural cold water suv- 

Cellrrlo.se acetate. The first attempt to over- 
come the inflammability hazard of cellulose 
nitrate was to modify the cellulose with 
acetic acid instead of nitric acid. The pro- 
duct retains many of the advantages of 
nitro-cellulose, and overcomes its extrcme 
inflammability. but cellulose acetate suffers 
from being much more sensitive to water 
and water vapour, so that its dimensional 
stability is inferior to that of nitro cellulose. 
Cellulose acetate is plasticiscd with organic 
esters such as phthalates and because of its 
non-inflammability, its attractive colours, its 
stiffness and its toughness, it has found a 
major application in the manufacture of 
toys. and in transparent foil form for 
packaging. Cellulose acetate is used as the 
basis of ' non-flam ' photographic film. 

Cell~clo.se rrcetohrrtyratr~. The mixed ester of 
acetic and butyric acids was prepared in an  
attempt to overcome the moisturc sensitivity 
and consequent dimensional instability of 
cellulose acetate. l t  suffers from the draw- 
back that in certain circumstances the odour 
of butyric derivatives is perceptible. 

Ethyl cellrtlose. Ethyl cellulose is charac- 
terised by having a very high stre,ngth and 
general toughness. It is employed mainly in 
industrial applications, but has been used 
for the manufacture of hammer heads. 

SYNTHETIC THERMOPLASTICS 
It is in this branch of the plastics industry 

that the greatest advance has been made in 
the last 25 years. In fact, it is only during 
this period that the synthetic thermoplastics 
have become of commercial importance. 
They are made either by polymerisation of 
compounds containing an ethylenic double 
bond. o r  by condensation of bi-functional 
molecules, e.g. the condensation of di-acids 
and di-amines, di-acids and di-alcohols, or 
the self-condensation of amino-carboxylic 
acids. 

Polythenr. Reference has been made earlier 
to the chemistry of this polymer. Its most 
important fields of use are in the insulation 
of low and medium voltage power cables 
(up to 11 kilovolts); in the  insulation of high 
frequency communication cables (radar, 
television, submarine telegraph and sub- 

plies, and ind&trial effluent drains; in 
packaging films. for individual packs and 
drum liners; in surface coating papers for 
packaging; in domestic ware (bowls, baths, 
brush holders., racks, etc.); and in flexible 
and unbreakable containers, ranging from 
very smalI to 55 gallon capacity. 

Poly virrvl chloritlr (or PVC). This plastic 
is chemically very closely akin to polythene, 
differing from it in having one hydrogen on 
every second carbon atom replaced by a 
chlorine atom. This modification, however, 
has profound effects on  the properties, and 
hence the uses, of the polymer. The effects 
of the chlorine atoms in the molecule are 
to hinder regular packing of the chains, thus 
preventing crystallite formation. to  increase 
the stiffness of the .chains, to increase the 
interchain attraction, to make the molecules 
electrically unsymmetrical, and to make the 
product non-inflammable. Thus PVC is 
generally wholly amorphous, and i t  has a 
wide softening range with no sharp melting 
point. The  product i s  hard, tough and 
horny, less flexible and 'waxy '  than poly- 
thene. The electrical unbalance of the mole- 
cules leads to a high electrical loss factor at  
high frequencies, and other factors reduce 
the insulation properties of PVC in com- 
parison with those of polythene. 

Most commercial grades of polymer d o  
not flow easily under pressure at tempera- 
tures less than about 160°C.. and a t  this 
temperature it is difficult to prevent decom- 
position, with evolution of hydrochloric 
acid, discolouration and loss of strength. 
Grades of lower molecular weight are now 
available which, correctly stabilised, can be 
processed in sheet form by pressing, blow- 
ing or  vacuum techniques at  temperatures 
of 100°C. to 130°C., and these sheets are 
used for trays, refrigerator parts, drawer 
linings, signs and fluorescent lighting fitting 
reflectors. 

Its high loss characteristics a t  high fre-, 
quencies allow it to be  welded by the high 
frequency o r  R F  o r  electronic technique. 
Plasticised PVC calendered sheets and 
films a re  welded in this1 way t o  make rain- 
coats, babies' pants, sponge bags, racquet 
covers, quilted card table tops, pouches and 
shampoo packs. Protective clothing is often 
made from textile fabric coated with PVC. 
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either by calendering or  by spreading a 
paste madc by cold mixing polymer and 
plasticiser and which is s,ubsequently gelled 
by heating. The pastes are also used to makc 
toys, stcthoscopcs. etc., by moulding and 
dipping techniques. Thc plasticised com- 
pounds arc used for a variety of extrusions 
-traps. beits. br:~ccs, draught cxcludcrs 
upholstery beading, and so on. 

P o l y t r ~ ~ t h y l  r~ietl~c~cuylarc~. Chemically. 
methyl methacrylate can be regarded as 
derived from ethylene by substitution of 
both hydrogens on one carbon atom. 

I 
CH, = C . The polymers arc rc- 

I 

markable for their clarity and colourless- 
ness. and for retaining these properties on 
exposure. They can be prepared in an 
unlimited range of colours. in the physical 
forms of powders. shcets. rods and tubcs. 
They have a low specific gravity and arc 
rigid and strong. Electrically, they are 
moderate insulators, and chemically are 
resistant to inorganic and some classes of 
organic materials. The sheets are used for 
glazing of aircraft, and, in corrugated forms. 
for glazing of buildings; for instrument 
panels. dials and scales; for lightweight 
crockery; for sinks. baths and wash basins; 
for lighting fittings (reflectors, refractors and 
diffusers) used with filament, fluorescent, 
mercury and sodium lamps; for signs. ad- 
vertisements and display stands; for machine 
guards and goggles and visors. Polymethyl 
methacrylate moulding powder is used prin- 
cipally for motor car rear light covers and 
reflectors, for car horn buttons and insignia, 
refrigerator name plates, combs, brush 
backs and other toilet accessories, and for 
wloured telephones. Fine powders of poly- 
methyl methacrylate are used. either by 
injection moulding, or  by making a partial 
solution in catalysed methyl methacrylate 
monomer. for the manufacture of dental 
plates and false teeth and eyes. 

' 

Nylon. There are. four basic grades of nylon 
in commercial production a t  the present 
time. and intermediate and special combina- 
tions of properties can be obtained by mix- 
ing polymers, co-condensing mixtures of 
primary reactants, and by plasticisation. 
Chemically. nylons can be regarded as poly- 

t l~cnc in which, at  regular intervals in 
cacli molecular chain, the pcptide group 
- C - N -  

11 1 has been inserted. As a con- 
0 H 

sequence of the regularity of the structure 
the molecules can easily pack into orderl) 
arrangements, and the four basic nylon 
polymcrs arc indeed highly crystalline. The 
most notable cffcct of the introduction of 
the pcptide group is to incrcase the intcr- 
chain attraction considerably (probably by 
hydrogcn bonding). so that the melting point 
is considerably increased. and (nylon 66 
nielts a t  164" C )  thc material is stiffer and 
stronger than polythenc. In fact. i f  the 
orderliness of the molecules is increased by 
orientation, that is by making most of the 
crystallitcs lie in a givcn direction. tensilc 
strengths of over 50.000 pounds per square 
inch can be obtained. compared with 2.000 
to 3.000 pounds per square inch for 
pol y thene. 

Triumphant Achievement 

Nylon plastics resulted from a research 
designed to produce a protein-like fibre- 
an object triumphantly achieved. It fol- 
lowed. naturally, that the first use of nylon 
outside the textile industry was in the form 
of thicker filaments. The success achieved 
by nylon monofil in dcimestic, toilet and 
industrial brushes is well known. 

The first development of nylon in forms 
other than monofils was as an injection 
moulding material, and in this form it is 
proving to be a competitor to light metals. 
In light engineering equipment, such as for 
example, calculating machines, meters, and 
textile machines, there are many bearings 
and gears now made from nylon. Nylon is 
silent in use, it generally requires n o  lubri- 
cation, and where a lubricant is necessary. 
water can be used, so that contamination of 
foods and textiles with oil can be eliminated. 
and ~t will outlast metal parts. 

Whereas the four basic types of nylon 
have entered fields previously the preserve 
of light metals. the newer co-polymers and 
plasticised compositions have leathery 
characteristics, and one of the most recent 
applications for nylon is in moulding bicycle 
~addles .  More recently, nylon grades suit- 
able for extrusion have been produced. 
Tubing. such as for blood transfusion and 
car pressure lubrication, and sheathing, as 
on  wire ropes and army communication 
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cables, demand toughness. abrasion resis- 
tance and resistance to chemicals and tem- 
peratures above 1 0 0 ' C  and these are 
provided by nylon. Nylon type 66 can be 
chemically modified by mcthoxy mcthylation 
so as to render it soluble in alcohol and 
water mixtures. and from thc solutions 
water vapour permeable films can be cast. 

Polgretrufluoroetl~yIe~~e. This high-priced 
material is of great interest because of its 
unique properties which are unexpected in 
an organic compound, and it illustrates 
dramatically the effect of substituting all the 
hydrogen atoms in polythene by fluorine 
atoms. 

First of all. it has the highest dens,ity of 
any organic polymer (2.2 c. f .  polythene 0.92). 
Secondly it is unaffected by any chemical at  
temperatures up to 780" C except molten 
alkali metals and sometimes fluorine. 
Thirdly. it can bc used continuously qt 
temperatures of 280" C for months. without 
decomposition. and, in fact;must be heated 
to above 327" C in processing. Fourthly, it 
has the lowe,st reported coefficient of fric- 
ticn-less than that of wet ice on wet ice. 
The facts that it is in the same class as poly- 
thene a s  an electrical insulator. and that it 
exhibits remarkable non-sticking properties 
may be expected from. respectively, its 
chemical constitution and its chemical 
inertness. 

The chief uses of PTFE are in high frc- 
quency electrical insulation .in situations 
where high temperatures and corros,ive 
chemicals are met; in chemical plant (tank 
linings. gaskets): in bearings where low co- 
efficient of friction is required. and loads 
and speeds of rotation are fairly low; and 
in food processing plant (bakeries) where 
surfaces to which doughs and other mixes 
will not stick are required. 

Polystyrrize. This material is again a 
hydrocarbon, and can be regarded as derived 
from polythene by substitution of one hydro- 
gen atom in each cthylcne unit by the phenyl 
radicle. Its electrical insulation properties 
are of the same order of magnitude as those 
of polythene, and again. a s  with polythene. 
the softening point is low, indicating low 
interchain attraction and low stiffnes of the 
chains. The presence of the phenyl group 
in the molecule hinders crystallisation, and 
the polymer is glassy in type. It is colour- 
less. rigid and brittle. Its important proper- 
ties are, firstly its low cost, and secondly the 

ease with which it is injection moulded so 
that. although it has come into industrial 
production only recently, it has become the 
most important injection moulding material 
on a tonnage basis. It is of low cost. 

SYNTHETIC THERMOSETS 
Thc  important products of this group are 

made by thc condensation reaction of 
formaldehyde with a compound which can 
react chemically in a t  least two places. 
Examples arc, aniline, phenols. urea, and 
melamine. 

Plrc>no l - for i~r t r l c I~I1~~~1~~.  The term ' phenol 
formaldehyde plastics' covers resins and 
moulding powders made not only with 
phenol, but also any cresol or mixture of 
them. The reaction can be typified in two 
stages--the first stage produces moderately 
long thermoplastic chains which. in the 
second stage. react with further formalde- 
hyde to form methylene links from one chain 
to another. As this process occurs in all 
directions a vast network is formed, render- 
ing thc product rigid and infusible. 

The resins are dark coloured powders or  
licluids. and are used a s  adhesives for many - - 
purposes. They are unaffected by moulds o r  
bacteria. or  bv moisture. and phenolic 
bonded plywood will withstand ;ears of 
exposure even in the tropics. Because of 
their water resistance, phenolic glues are  
also used for marine work. Besides wood 
glues, phenolic re'sins are used to bond layers 
of pape,r or  fabric together to make the so- 
called laminates for industrial and electrical 
work. These are employed in building as 
wall panels and corrugated corrosion-proof 
roofing sheets, and in special hollow forms 
and sandwich structures a s  partitions and 
bulk-heads on ships and where strength and 
insulation are. required combined with light 
weight. 

The best known use of the resins is as the 
binder for a variety of fillers to make mould- 
ing powders of the type generally referred 
to  as 'Bakelite' (a trade name derived from 
that of Dr. Baekeland, who first controlled 
the reaction of formaldehyde with phenols). 
T h e  uses of these powders require no 
elaboration, being so widespread in the 
home and all branches of industry. 

Amino-plastics. This group includes the 
condensation prod.ucts of formaldehyde with 
aniline. urea and melamine. Aniline 
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formaldehyde resins are used to make paper 
and fabric laminates for  the electrical 
industry. The laminates have very good 
insulation properties and high strength. 

Urea resins are used in the same appli- 
cations as phenolic resins, but differ in 
several ways from them. The urea resins are 
pale straw coloured to colourless. and hence 
permit laminates and powders to be pro- 
duced in a complete range of colours, 
whereas phenolic products, because of the 
basic colour of the resins, are perforce 
restricted to dark colours such as  black and 
brown. The urea resins are cheaper, but 
more sensitive to moisture than their 
phenolic counterparts. On the other hand. 
they are odourless and tasteless and can be 
used in contact with foodstuffs and drinks. 

Urea moulding powders are used for light- 
ing fittings, closures, domestic and toilet 
ware, electrical fittings and cosmetic con- 
tainers, and the laminates are used for 
decorative purposes. 

POLYESTERS 
Polyesters, derived in effect from poly- 

hydric alcohols and polycarboxylic acids. 
are yielding a rich harvest of ncw polymers. 
Not  all are plastics-indeed the most 
famous of them all is a textile, 'Terylene', 
but even this one, polyethyleneterephthalate, 
can be made into a film with unusual pro- 
perties of electrical insulation. resistance to 
water and water vapour. and strength. 
Indeed, films as thin as .00025 in. thick are 
stronger than many films from other 
materials in thickness 10 times greater. I t  is 
a new product, and its possibilities remain 
largely unexplored, but it is certain that 
much will be heard of it in future years. 
Other classes of polyesters containing con- 
jugated double bonds yield resins which 
cross-link-that is, thermoset-by poly- 
merisation, and this process can be carried 
out often at  pressures and temperatures 
near atmosgheric. 

These resins have found particular appli- 
cation in making glass fibre laminates, which 
are gaining prominence a s  structural 
materials for small boats. yachts and motor 
car bodies. Some polyesters yield foams 
which are of value in insulation against heat 
and sound, and for upholstery and vibration 
damping. 

SILICONES 
In one sense. the silicones are the odd 

man out of the plastics family, in so far 

as  their molecular chain is not composed of 
a carbon backbone, but of silicone and 
oxygen. The different members of the family 
are formed by attaching different organic 
radicles to the silicon atoms of the back- 
bone. Although these organic pendant 
groups place some limitation on the  thermal 
rcsistance of thc silicones, the main silicon- 
oxygen chain proves to confer more heat 
rcsistance on thc product than the carbon- 
carbon chain of other plastics except PTFE. 

T h e  presence of the organic side groups 
adds water-rcpcllcncy. flexibility and solu- 
bility in organic solvents to the properties 
of mineral silicate--chemical inertness. 
resistance to heat and rcsistance to oxida- 
tion. An important property of the silicones 
is that their viscosity changes but little with 
temperature, so that their temperature range 
of usefulness is very wide-in some instances 
from -85"  C to +28S0 C. 

Their uses lie in water repellent finishes 
for masonry, textiles, etc.; in providing anti- 
sticking surfaces in the food and confec- 
tionery industries. and in organic plastics 
moulding; in chemical and heat resistant 
rubbery tubes and mouldings; in electrical 
insulation of  wires; in foam suppressors; in 
polishes; and in medical and surgical 
applications. 

They are available in the fornls of oils. 
greases and rubber and can be either thermo- 
plastics o r  thermosetting in type. 

Azote Fertiliser Agreement 
UNITED Steel Corp. of America has signed 
a contract with Montecatini (Societa 
Gcnerale per I'lndustria Mineraria c 
Chimica), Italy's leading chemical corpora- 
tion, to permit the United Steel t o  manufac- 
ture azote fcrtiliscrs at  Geneva, 30 miles from 
Salt Lake City, Utah, by a new method dis- 
covered by Professor Giacomo Fauzer. the 
Italian firm's vice-prcsidcnt. 

Production will be carried out a t  the USC's 
new factory now being built where ammo- 
nia will be collected from the gases given 
off during the manufacture of coke. 

This is the fourth contract to be signed 
for the overseas production of azote ferti- 
lisers by the new process. The Montecatini 
organisation recently reached agreements 
with the governments of India, Colombia 
and Venezuela. 
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BIM National Conference Pakistan Tar i f f  Modifications 
TO Discuss Impact of Science 

HEME of the British Institute of Managc- 
T m e n t ' s  National Conference at Harrogatc 
from 2 to 4 November is The Impact of 
Science on Management in the Future. 
Intended to serve a s  a platform on which 
thosc concerned with the application of 
science to industry. cornmcrcc, and local 
government can give ncws of up-to-datc 
developments it also enables an cxchangc or  
information bctwccn managcrnent cxccutivcs. 

It is cxpcctcd that morc than 1.000 reprc- 
sentativcs of industry will attcnd the Con- 
ference, and of thc 24 sectional meetings to 
be held, one-third of thcm will take the form 
of panel discussions. 

Among the speakcrs at  the Confcrencc 
will be Professor M. B. Donald. Ramsay 
Memorial Professor of Chemical Engineering 
at University College, London. He will 
speak on training scicncc and engineering 
graduates for industry. Dr. W. L. Francis. 
of the Dcpartmcnt of Scientific and Indus- 
trial Kesearch. will speak about thc research 
association and its link between sciencc and 
management. 

Four speakers will discuss thc rcvolu- 
tionary developments in materials and pro- 
cesses; Dr. M. A. Matthcws. of Shell Petro- 
leum Ltd., petroleum chemicals; Dr. H. A. 
Thomas, of Courtaulds Ltd.. man-made 
fihres; Mr. D. A. Olivci-. dircctor of rc- 
search, B.S.A., cngineering; and Dr. V. E. 
Yarsley. Director of Dr. V. E. Yarslcy 
Rescarch Lahoratories Ltd. chemicals. 

Bakelite Stand at  Farnborough 
FEATURED on Bakelitc Ltd.'s stand in the 
static exhibition at the Socicty of British 
Aircraft Constructors flying display which 
cnds at Farnborough. Hampshire, to-mor- 
row, Sunday. 1 1  Scptcrnber, is a variety of 
aircraft components madc from glass fibrc 
material and Bakelite polycstcr resin SR. 
17449. 

The company is also displaying jigs and 
tools made from Bakelitc paper-bascd larnin- 
ated and Bakclitc larninatcd densificd wood. 
and Vybak PVC materials for citblc 
sheathing. flcxiblc conduit and ' cocoon ' 
p ~cknping. 

T H E  Unitcd Kingdom tradc commis4oner 
in Karachi hiis forwarded copics of Pakis- 
tan Custonis Notification No. 27-C and N o  
28-C giving information about the rcduc- 
tion of import duty on drulrs and medicines. 

Thc prcfcrcntial rates of duty applicable 
to the product or  manuf;~cturc of the 
Unitcd Kingdom. a British colony and Cc!- 
Ion arc. trcl ~ . t r lor . c ,~~z  : 

cauhtic soda and sodium nitrate . . 26 per cc.111 
organo-arscnic:tI compounds . . 1 0  per cent 
ammc~~iium chloride (muriate) . 26 per cent 
tli.;infect:tnts. in.;ccticidcs. weed 

killer';, shccp and c:lctlc dips, etc. I6 per cent 

Engineering Exhi bition 

intcndcd prim:~rily for thc food indu\tr>. 
although it can also bc uscd againht cutting 
emulsions, soluble oils and normal rnachinc 
shop coolants. 

01' usc whcrc ;I large nurnbcr of irritants 
occur togcthcr is Rozalcx No. 8. It can be 
uscd whcn handling acids, alkalis. photn- 
graphic chcmic:tls and certain organic sol- 
vents. or whcrc a high water resistance is 
~icccssary. 

Koz:~lcx also producc two after wcvk 
crcilms. No. 3 is a water in oil emulsion 
which is rccommcndcd whcrc there is low 
clchydration of thc skin but cxccssivc fat 
rernoval. or whcrc n high surface fat content 
is rcquircd. In contrast No. 4 is an oil In 
watcr c m ~ ~ l s i o n  to hc used whcn the skin 
is chnfcd. chapped or' gcncr;tlly irritatcd. 

Rrickscal refractory products. which :ire 
uscd for bonding. coating and patching rc- 
f!-:tct'ory bricks arc bcing shown by Xzit 
(GB) Ltd. Thcsc products are for use in 
it11 types o f  hoilcrs and furnnccs with firc- 
cl:~y. grog o r  high :ilun~ina contcnt bricks. 
a s  well as many special bricks. provided thc 
silica contcnt is below 72 per ccnt. They 
can bc divided into two group\-air setting 
and vitrifying. 

Scrviron d:~mpcoat. which is also being 
cxhibitcd. is an anti-corrosive material that 
will remain permanently plastic. thus prc- 
venting. it is claimed. thc spreading of corro- 
<ion which inevitably occurs with non-flexible 
paints and coatings. A nurnbcr of shipping 
comn:tnics havc uscd Scrviron Dampcoat 
for thc protection of drinking. frcsh and salt 
watcr tanks on board ship. In this appli- 
cation it has lastcd five to  six !.cars withol!t 
iInJ1 rcncw:tl of the first co;tt. 
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Synthesis Gas 
Heating Value Increased 

G AS with a high heating v:lluc and most 
of the characteristics of natural gas 

has been produced on a laboratory scale 
by pas ing synthesis gas ovcr a nickel-alloy 
catalyst, accortling to :I US Bureau ol' Mincs 
report rclcascd by the Secretary of thc 
Interior, Mr. Douglas McKay. 

Sknthcsis gas. obtaincd from the gasifi- 
cation of coal. is a mixttlrc of carbon mon- 
oxide arid hytlrogcn with rt rclativcly low 
hcatinp value. During a series of cxpcri- 
mcnts in the Bureau's Bruccton, Pa., laborit- 
tories cxtcnding ovcr several years, it was 
found that passing synthesis gas over a 
partly leached nickel-alloy catalyst in ;I 

fluidised bed pcrrnits high throughput pro- 
vided that the heat of reaction can bc con- 
trolled. 

Rench-Scale Tests 

In thc bench-scale tests reported. this was 
done by injecting the gas into the reactor 
at  scvcral points instcacl of only onc. Thi\ 
method of operation scrved to distribute the 
heat throughout thc reaction zone instead of 
concentrating it at  one pl:~cc. The product 
gas is mcthanc. thc principal component of 
natural gas. I t  could be used in applianccs 
dcsigncd for natural gas. as most of those 
now used in Amcrica arc. 

The rcport says that when the catalyst 
lost its strcngth. additional leaching rcstorcd 
it to full activity. Thc same catalyst was 
treated in this manner sevcral times. 

The tcsts wcrc conductcd a s  part of the 
Bureau of  Mincs research programmc on 
synthetic fuels. and thc rcport says that they 
yieldcd enough data to providc a basis for 
larger-scale cxpcrimcntation a t  somc future 
time. They wcrc dcsigncd to supplcmcnt thc 
Bureau's studics on direct gnsific;ltion of 
coal. This work is bcing done bccausc of 
a growing dcmand for gaseous fucls and 
a realisation that the supply of natural gas. 
like that of othcr mincral rcsourccs. is not 
incxhaustiblc. 

A copy of R.I. 5137. 'Synthcsis of Mc- 
thanc'. by Murray Grcyson. J. J. Dcmctcr. 
M. D. Schlcsingcr. G. E. Johnson. Jamcs 
Jonakin. and J;lmcs W. Myers. can bc ob- 
tained from thc Burc;~u of Mines. Publica- 
tions Distribution Scction. 4800 Forbes 
Street. Pittsburgh 13. Pa. It should be 
identified by number and title. 

SCI @ RIC Plan Joint Meeting 
ON 30 Scptembcr the Stirlingshire sections 
of thc food group of the Society of Chcmi- 
cal Industry and thc Royal Institute of 
Chemistry will hold a joint mecting a t  the 
Golden Lion Hotel, Stirling, to hcar a paper 
read by Mr. E. 0. Morris, B.Sc.. Ph.D.. 
M.I.Biol., of the Brewing Industry Re- 
search Foundation. on ' The Characterisation 
and Properties of Wild Yeasts of Importance 
to thc Food Industry '. 

Before this meeting it has bcen arranl~cd 
for a limited visit to the Ycast Rcsearch 
Outstation of the Distillers Co. Ltd.. at 
Glcnochil. Mcnstric. Clackmannanshirc. at 
2.30 p.m.. whcrc thrcc general rescarch prob- 
lems arc bcing carried out; the study of 
ycast propagation. chemistry of dough fcr- 
mcntation, and study concerncd with the 
enzymes of malt and the composition and 
fcrnicntation of distillcry wort. 

Transport from Stirling will bc arranged. 
and members wishing to  take part should 
contact Dr. S. D. Forrester a t  15 Heugh 
Strcct, Falkirk. Stirlingshire. Application 
forms should be rcturncd not later than 17 
Scptcmbcr. 

Thermoplastic Sheet Agreement 
AUSTRALIA will soon bc producing 
Campco-typc thermoplastic shcet. including 
thc wcll-known G M  high gloss modified 
styrene. under license from the Campco 
division of Chicago Mouldcd Products Corp. 
This was announced by Mr. John J. Bach- 
ner. Chicago Moulded Products Corp. 
cxccutivc vice-president. Moldex Ltd.. of 
Melbourne. Australia, will manufacturc the 
shcet, which will be marketed through Mul- 
ford & Co. Pty. Ltd., of Sydney and Mcl- 
bourne. 

The licensing ;irrangcmcnt include the 
interchange of technical information on 
methods. processes and machinery as well 
as the training in the US of Australian re- 
prcsentatives in Campco manufacturing 
methods and merchandising. Durinz the 
span of the agrccnicnt. Chicago Moulded's 
Campco division will exchange technical 
data with Moldex Ltd. -on producing other 
t y pcs of  t hermoplastic sheet in development 
at  Campco. The agreement is one of 
several now bcing negotiated throughout thc 
world. 
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AmericanPo tush Earnings 
Reflect Increased Deliveries & Demand 

ALES and earnings of American Potash S & Chemical Corp. last year were higher 
than in 1953. Net sales for the ycar ended 
31 December. 1954. totalled $23.63 1.031,. 
compared with 212,461,056 in 1953. This 
higher sales volume reflected incrcascd 
delivcrics of potash, and demand for boron 
products. salt cake and lithium carbonate. 

After all charges, including provision for 
Federal taxes, net income amounted to 
$2,510,909. After deducting preferred divi- 
dends, earnings were equal to $4.38 per 
share on the 486,984 shares of Class A and 
Class B stock outstanding on 31 December. 
Net income for 1953 was $2.1 16.082. equal. 
after prcferred dividend payments to S4.01 
per share on the 431,227 shares then out- 
standing. 

If the company's proportionate interest in 
the earning9 of Western Electrochemical Co. 
for the full ycar were included. earnings on 
the Class A and Class B stock would bc 
$4.69 a share. American Potash acquired 
48.2 per cent of the outstanding common 
stock of Western Electrochemical last Octo- 
ber through an exchange of its Class B 
stock. The company is a principal supplicr 
of material uscd in the manufacture of jet- 
assisted take-oft' units and guided missiles. 

American Potash's shareholders wcrc told 
that the new lithium plant,near San Antonio, 
Texas, is expected to begin operations by 
the end of ncxt year. It will be owned by 
American Lithium Chemicals Inc.. 50.1 per 
cent of whose stock is held by American 
Potash and the balance by Bikita Minerals 
(Private) Ltd. who will supply the lithium 
ores for the plant from its large deposits in 
Southern Rhodesia. American Potash holds 
21.25 per ccnt interest in Bikita Minerals. 

New TI Research Station 
TUBE Investments Ltd. is to establish an 
applied rescarch station at  Walsall to sup- 
plement facilities available at its rescarch 
laboratories at  Cambridge and Birmingham. 
The new station will be opened early in 
October and it will initially house thrcc sec- 
tions of the group's technological depart- 
ment which acts as a bridge between 
fundamcntal scientific work and its practical 

application in thc group's operating com- 
panies. 

Thc irradiated niatcrials scction at  Walsall 
will be directed by Dr. A. Charlcsby. D.Sc.. 
Ph.D.. formerly of thc Atomic Energy 
Kcsearch Establishment. Harwell. Its 
dcvclopnicnt work will cover a wide fic!d. 
but will be particularly concerned with 
irradiated plastics. The materials will bc 
i~.r;tdiatcd in the first instance at the Tubc 
lnvcstnicnts Research Laboratorics. a t  Hinx- 
ton Hall. Cambridge. whcrc an clectron 
accclcrator is now bcing installed. 

The plastics dcvclopnicnt section will be 
directed by Mr. J. E. Gordon, B.Sc., former11 
head of the p1;istics development organisa- 
tion at  thc Koy:tl Aircraft Establishment at 
Fnrnborough. This section will be con- 
ccrned with the dcvclopment of proccsscc 
and the neccssary machincs to be uscd in 
the plastics industry to take advantage of 
chemical advanccs, stream-lining of produc- 
tion techniques and its impact upon end- 
product dcsign. 

Anothcr team at Walsall will opcratc undcr 
thc direction of Mr. C. A. Cochranc. M.A.. 
and will be concerned with control cngineer- 
ing. including thc application of electronic 
techniques to industrial proccsscc. 

The Immedium Filter 
MANY rcadcrs of THE CHEMICAI. AGE will 
havc discovcrcd an error which crept into 
the articlc 'The  Immcdiuni Filter'  which 
appcarcd on page 175 of our issue of 13 
July and which described a new filtcr mcthod 
developed by a Dutch firm. lndustriecls 
Maatschappij Activat NV. of Amsterdam. 

In this article. in the first column on pagc 
177. a table appcarcd which showed the rc- 
sults of filtration of surface water. The 
units mcntioncd. ol' coursc. should not havc 
bcen litrcs and niinutcs but cubic metre\ 
and hours. l'hc corrcctcd tltblc is as 
follows : - 
No. Quantity Duration Turbidity 
of of o f  removed 
test emuent run 

hours per cent . . I 6  m" 1.00 80-82 
. . 455 ma 59.00 78-83 
. .  20mS 5.50 80 
. . 500 m3 52.00 80 
. . 14 rn3 1.15 78-80 
. . 453 rn3 29.00 78-80 

Ordinary filter . . 13 m* I .OZ - 
lmmedium filter . . 425 m:' 3 . 0 0  .- 
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OVERSEAS 
Oil Rises 

World oil production last year rose by 4 
per cent to 685,000,000 tons. 

Norway to Increase Aluminium Output 
The Norwegian Ministry of Industry 

plans to step-up the aluminium output a t  
the State-owned plant at Ardal to 60,000 
tons a year. Output now is 24,000 tons a 
year. 

Atomic Plant in Mountain 
Construction of the atomic power plant 

the Norwegian Atomic Energy Institute 
plans to  build 160 feet inside a mountain 
a t  Halden may be started this autumn if 
Parliament votes the necessary outlay. The 
reactor will provide steam for timber pro- 
cessing. 

Shawinigan Plan Development 
Shawinigan Resins Corp., of Springfield, 

Massachusetts, one of the companies asso- 
ciated with Shawinigan Chemicals, have 
announced plans for two new plants they 
intend building. One. to be built at  Trenton. 
Michigan, will produce Butvar, a vinyl 
resin used in the manufacture of safety 
glass; the other is t o  be constructed at 
Springfield for  producing Gelvatol polyvinyl 
alcohol by a new process developed at  
Shawinigan's plants a t  Shawinigan Falls. 

Dow Chemical Laboratory 
Dow Chemical of Canada will start con- 

struction of a new research and control 
laboratory at  its Sarnia, Ontario, plant this 
month. The new laboratory will provide 
expanded facilities for a stepped-up research 
programme in adapting products specifically 
for Canadian markets as well as expanded 
customer service work. With the future in 
mind, the building has been designed for a 
two-way expansion. Completion date is set 
for early 1956. 

British Columbia Land Deal 
The British Columbia Government has 

sold 444,206 acres of land in the Peace 
River district to the Hudson's Bay Oil & 
Gas Co. for  $432.629. The land is adjacent 
to Fort  St. John, British Columbia's largest 
gas field. Hudson's Bay Oil & Gas Co.. a 
subsidiary of Hudson's Bay Co. and the 
Continental Oil Co., outbid six competitors 
for the land. 

Abandon Laboratory Plan 
The proposed plan of Unilever NV to 

acquire the laboratory of the Rubber 
Foundation of Delft ha9 been abandoned 
as the Indonesian Government refused to 
make a decision by 1 September. 

Olin Mathieson Grant 
The Department of Entomology of Texas 

A. & M. College has undertaken studies 
to evaluate new formulations of insecticides. 
The evaluations, if successful. will provide 
more effective control of cotton insects. The 
work is bcing done under a grant of aid 
provided by Olin Mat hieson Chemical 
Corp. 

Uranium Extraction Process 
Israel has developed a process for extract- 

ing uranium from rock phosphates by 
experimenting with the use of solar energy. 
A method for thc enrichment of heavy 
water by a process that does not require the 
use of electrical power has also been 
evolved. These advances were revealed at  
Geneva whcn Israel's ten-man delegation to 
the international conference on peaceful 
uses of atomic energy presented a report 
dealing with the country's energy require- 
ments for the next ten years. 

India's Fertiliser Expansion Plans 
India's fertiliser factory at  Alwaye 

(Travancore-Cochin) is to be expanded at 
an estimated cost of Rs.23.500.000. Annual 
production of ammonium sulphate is 45.000 
tons; whcn expanded, the factory will pro- 
duce 75.000 tons. as well as 30.000 tons of 
animonium phosphate. India plans to estab- 
lish three new fertiliscr plants. 

Two Chemical Plants for Quebec 
Two chemical plants arc to be built at 

Valleyfield. Quebec. One. to produce 
synthetic fluid cracking catalysts for the oil 
retincry industry, will be financed by the 
US firm. W. R. Grace of Baltimore; the 
other, to produce sodium silicates. by 
National Silicates (Toronto). 

N o  Sign of Gas or Oil 
Fronie Lakes Proprietary of Australia an- 

nounce they are plugging and abandoning 
thc Darriman No. I well in Gippsland. 
having found no indication of oil or  gas. 



I 0  Sr,prct~ihcr 19-75 THE CHEMICAL ACE 

PERSONAL 
DK. KIINNI! I 11 H ~ I - I . o ( , K .  professor of 

pharmacy at  Manchcstcr Univcrsity, has 
been appointcd ch;rirnian of thc British 
Pharmaceutical Confcrcncc in succcssion to 
PROFESSOR JAMES P. TODD. of Glasgow. 
The appointment was madc at thc rcccnt 
British Pharm;~ccutic;rl Confcrcncc ;it Abcr- 
deen. Next year's confcrcncc will hc hcld in 
Dublin. 

MR. E. J. Fox has hccri appointcd assis- 
tant works managcr of Clrrbidc & Carbon 
Chemicals Co.. a division of Union Carbide 
& Carbon Corp. 

DR. E. T.  MURM)CK, M.A.. B.Sc., quality- 
control managcr of T. Wall & Sons (Meat 
Products). Ltd.. of London and Manchcstcr, 
has bccn appointcd assistant refinery man- 
ager in thc London arca for thc British Oil 
and Cake Mills Ltd. Hc will be bascd at 
ROCM's Erith. Kent, refinery. Dr. Mur- 
dock took his Ph.D. degrcc in biochemical 
subjects a t  Trinity College, Dublin, later 
carrying out rcscarch work undcr the Mcdi- 
cal Rcscarch Council of Ireland. Hc joincd 
Wall's in 1949 as bakery-products' develop- 
ment chemist. Dr. Murdock is an  associate 
of thc Royal lnstiti~tc of Chemistry. a mcm- 
ber of the Socicty of Chcmical Industry and 
of the Nutrition Society. 

MR. E. BARNARD, C.B., C.B.E., D.S.O.. 
who has bccn a dcputy sccrctary in thc 
Departmcnt of Scientific & Industrial Rc- 
search sincc 1945. retired on 31 August. 

MR. GEORGE A. DONAI-DSON has rcsigncd 
from thc board of the Rr;~dford Dycrs' 
.4ssociation. 

Unitcd 1-ubricants has appointcd MR. 
JOHN I-. CAI.I.AC;HAN to thc hoard of dircc- 
tors. 

MR. C;. A. RICKARDS has resigned from 
the board o f  British Emulsifiers. 

SIR LEONARD SIN(.I.AIK. a dircctor Of the 
Clcvcland Pctrolcum Co. sincc 1943. has 
been clcctcd chairman in succcssion to SIR 
THOMAS Nlcor, who has rcsigncd from the 
board of thc company. 

MR. WILLIAM G .  OLIVER. M.A.. has lcft 
Thomas Hcdlcy & Co.  [Ad. to join Hickson 
R: Wclch I.td. ;IS s;rlcs ni:lnagcr. 

M R .  H. V. Poi I E K ,  chairman and nianag- 
ing dircctor of Bakclite Ltd. has told thc 
board that he wishcs to be rclicvcd as  man- 
;rging dircctor a s  from 31 October, 1955. He  
will continue as chairman of the board. It 
is also announced that MR. F. J. ROBIN~ON 
will vacatc his position of dcputy managing 
dircctor on thc samc date. The board has 
itppointcd MR. G .  W. HODDS as managing 
director as from 1 Novcmbcr. 

DR. THOMAS GIR.I.IN has retired from the 
chairmanship of Johnson & Sons Smelting 
Works Ltd. Dr. Girton joined the board 

of the parcnt com- 
pany, Johnson & 
Matthey & Co., in 
1921 from Raphael's 
Refinery where he had 
been general manager. 
He was appointed to  
the chair of the board 
of Johnson & Sons 
Smclting Works Ltd. 
in 1930 after bcing 
;~ctively concerned in 
thc amalgamation of  

Dr. Girtin the two companies. 
In Mav 1953 Dr. 

Girtin had the honorary degree of D. Litt. 
confcrrcd on him by Leeds University for 
his serviccs to  education-particularly in the 
field of fine arts and industrial science. 

MR. S. COL.LIRR. M.C., F.I.G.M., manag- 
ing dircctor, Clcvcland Petrolcum Co. Ltd., 
has bceli appointed to the council of The 
Institute of Gencral Managers, 86 Ecclcs- 
ton Square. London S.W.1. 

DR. J .  T. M~COMRIE,  B.Sc., A.R.T.C., 
A.R.C.S., has been appointcd general sales 
managcr of the British lndustrial Solvents 
division of The Distillers Co. Ltd.. as from 
1 October. 

MR. J. W. L~INNOX, dircctor and general 
managcr o f  Sintcrcd Products Ltd., has been 
appointcd gcncral manager of Sheepbridgc 
Alloy Castings Ltd.. of Sutton-in-Ashfield, 
Notts. in addition to the appointment he 
already holds. MR. DUTTON-FORSHAW, a 
director of thc Burtonwood Engineering Co. 
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Ltd., and  Burtonwood Brewery C o .  (For- 
shaws) Ltd., has  been appointcd t o  the  board 
of  Sheepbridge Engineering Ltd. 

Mu. P. K. V. WI~CI-LEIZ. MR. J .  K. SORSRIII. 
MR. C.  W. CI.ARK and MR. D. D. M A I H I E -  
SON have joined the  board of Modern 
Machine Tools  and its subsidiary. Precision 
Machinery Services. following thc  acquisi- 

, t ion o f  the parent company by G a s  Purifica- 
tion & Chemical Co .  

MR. JOHN HANC'OCK, for  some ycnrs n ~ a n -  
agcr of the  technical scrvice department of 
lniperial Chemical Industries Ltd. (Nobel 
Division) has retired. Horn in thc  U S  and 
traincd in the English Midlands. he  gradu- 
ated at  Birmingham in 1911. joining I.C.I. 
in 1930. DR. KOBERI WESI.WA.IER has bccn 
appointcd manager of the  technical scrviccs 
department where he has bccn assist~int 
manager since 1948. H c  is a member of the 
institute of Mining Engineers. holds the Col-  
liery Managers' Certificate, First Class, and  
in 1952 gained the McPhcrson G o l d  Medal 
of  the Institute of Qu:rrrying of which he is 
a member. T h e  new assistant manager is 
MR.  R.  HASI.AM who joined I.C.T. in 1947 
aftcr graduating in B i r ~ l i n g h a m  and gaining 
mining experience with Manchcstcr Collieries 
Ltd. and the NCH. 

Birlcc Ltd.. furnace and dryer manufac- 
turers, announce the appointment of MR.  
ROY BL:RGES as publicity nlanagcr in wcces- 
sion t o  MR. J .  C. MANIEI-I. ,  M.B.E.. with 
eftcct f rom 19 September. Mr. B ~ ~ r g c s ,  who 
rcad physics a t  St. Peter's Hall, Oxford. wa\ 
formerly with Langley Alloys. Slough. Mr. 
Mantell remains within the  AEI group of 
companies and is t o  take a two years' train- 
ing course a t  T h e  British Thornson-Houston 
Co.  Ltd.. Rugby, Warwicks. 

MR. STUART KOWLEY, :I chcmist a t  the  
Dunlop  Rubber  Research Centre at  Rir- 
mingharii. was married a t  St. P:rul's Church. 
Starcross. Dcvon, o n  Saturday. 27 August, t o  
M r s s  MARGARET ELIZAREI'H CHANDOS-POLE. 
daushter  of  MRS. CHANDOS-POLE, of T h e  
Strand, Starcross. and the  late CAIBI.AIN PETER 
CHANDOS-POLE, of the Merchant Navy. T h e  
bride. a former student at Cheltenham Ladies' 
Collegc, has  just finished h e r  training a t  the 
Glouccster Training College of Domestic 
Science. 

MR.  GORDON G .  GOODWIN has resigned 
f rom his post a s  publicity nianager with T h c  
Sheepbridgc Engineering group to take u p  

a n  appointriicnt :IS marketing manager with 
Tccalcmit Ltd. 01 '  I'lyniouth. MR. D. EMER- 
SON of thc Tccalcmit marketing department 
is appointed assistant marketing manager. 

Wills 

head, ;I chartered accountant. chairman of 
I'aylor's C'ash Chemists Trus t  Ltcl.. Timothy 
Whites & T'aylors 1-ld.. and other  corn- 
p:~nics. left f179.h.S I (f221.047 net-duty 
f 165.00 I ). 

Ma. Ci~:olcc;r: KI~I)VI:RS PcI'.KI~. 01' 175 
Church Road. Sheldon. Birmingham. Mid- 
lands rcpr-cscnt:ttivc For industrial and scien- 
tific products of Sunvic Controls Ltd.. who 
died intest;~tc. Icft $3.713 (£2.461 net). 

0 bituary 
MK. ~ A ~ l i l ~ ( i 1 0 N  CAMI'BI;.I.I. G A I N ,  chair- 

man of C'alor Gits Holding Co., has died. 
aged 49. Mr. Citt~n wxs also chairman 01' 
Brown. Stew,~rt & Co.. :tnd deputy chairman 
of Associated I':tl,cr Mill\. 

Oxygen for Aviation 
BRITISH Ouygcn's stand a: thc Farn- 
bol-ough air  display which ends to-niorrou. 
Sunday. I I September. is devoted mainly to 
equipment for making. storing. transporting 
and dispensing liquid oxygcn. There  is a 
nlodcl of ;I largc static producing plant. 
and  models of a small. rnobilc liquid oxy- 
gen generator fo r  LISC on airfields. T h e  
exhibits will demonstrate the way in which 
liquid oxygen is made and  handled in Iar-gc 
o r  small quantities for rockets and aircrew 
brcathing. One  section of the  display stand 
will show liquid oxygen converters which 
a re  bcing dcvcloped for  use in aircraft. 

Next Week's Events 
M O N D A Y  12 SEPTEM BER 

Institute of Metal Finishing 
London : Northttmnton Polytechnic. St. 

John  Str-ect. W.C.3,. 6.15 p.m. ' Fluoborates 
in Plat ing '  by F. Wild, A.T.M. 

T U E S D A Y  13 SEPTEM BEK 
Incorporated Plant Engineers 

Manchcstcr : Engineers' Club. Albert 
Square. 7.15 p.111. Chairman's ' A t  H c m e ' .  
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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  & M I N E S  . R-NH,\ 

airmeens ~v 
A N D  A M I N E  A C E T A T E S  

'\ secondary  ,"' 

The <:hemica1 Division of Armour & Co. Ltd. have 

detailed technical information on applying their 

f i  II M  Ii 1; N  S and A  K hl A  C S in many industries. 

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

A R  M li P3 N S  arc a range of primary aliphatic 

amines I<NM, or secondary aliphatic amines R,NH 
in which I t  rc.;x-cscnts pure or mixed fatty acid 

radicals. At-rrl~wls are strongly cationic and water 

repellent, and dissolve in oils and most solvents. 

They arc substantive to metals, pigments, fibres, 

paper, glass, masonry, stones, plants, synthetic 

resins, etc. 'I'hey 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 K M A C S  will shortly be 

produced together with other A R M  0 U R  
C H E M I <: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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Publications & 
A POCKET-BOOK sized I?-page rcfercncc 
and information chart for stainlcss stccls has 
been issucd by London Mctal Warchouscs 
Ltd.. of Summer Road. Thamcs Ditton, Sur- 
rcq. who will scnd a copy frcc of chargc to 
applicants. Information as to the effect of 
most acids and chcmicals on diffcrenl qunli- 
ties of stainless steel is also available from 
thc same addrcss. * * * 
GUIDANCE to buycrs of British arc wcld- 
ing electrodcs is providcd by a booklet 
published by the British Electrical and 
Allied Manufacturers' Association, 36 
Kingsway. London W.C.2. This guide is 
the work of the BEAMA arc wclding clcc- 
trode section which includes almost all the 
British manufacturers of arc welding elec- 
trodes and equipment. A brief description 
is given of the British classification of elec- 
trodes as contained in BS 1719: 1951. 
together with a comparison of British and 
American code numbers and notes on thc 
American classification of clcctrodes. Much 
uscful information is also givcn about the 
naturc of electrodcs and the processes uscd 
in their manufacture. The majority of 
electrodes are made by extrusion. The usc 
of dipping as a method has declined con- 
siderably, but thc proccss is still uscd for 
the manufacture of certain kinds of clcc- 
trode that cannot be madc by any othcr 
method. * * * 
THE DEVELOPMENT of seamless stain- 
less steel flexible tubc is announced by 
Acclcs & Pollock Ltd.. the Oldbury. Rir- 
mingham, firm of precision stccl tubc 
makers. Thc announcerncnt follows 
months of development work and discus- 
sions with the leading aircraft companics. 
which have Icd to an agrccd sizc range. 
The flcxiblc tube is made by nroducing 
helical convolutions in thin-walled stainless 
steel tubc. The plain tubc for subsequent 
manufacture of flcxiblc hosc can bc madc 
from any of thc popular types of austenitic 
stainless stcel. Acclcs & Pollock report, and 
after convoluting tlic material is in the 
slightly cold-worked condition. During the 
convoluting operation the wall thickness is 
not rcduccd and the finished lcngth is 
slightly lcss than half thc original plain 
tubing. which means that lengths of con- 

Announcements 
volutcd tubing arc limited t o  :~pproxiniatcly 
half the maximum Icngth\ for cold drawn 
scamlcss tubes. To assist economic pro- 
duction, statc Acclcs & Pollock, they arc 
for the prcscnt limiting thc sizcs they prn- 
pose to manufi~cturc to a reprcsentntivc 
rangc dccidcd in con.;ultation with other 
intercstcd industries. This rangc will be 
cxtcndcd howevcr. The first list gives 
scvcn sizcs with nominal bores ranging 
from 3 /  16 in. to 2 in. Outsidc diameters 
rangc from 0.320 in. to 1.000 in. in thc 
samc rangc. ant1 wall thickncsscs arc be- 
tween 0.006 in. and 0.014 in. Somc of the 
tools for the manufacture of thcsc sizes will 
not bc availablc until carly ncxt ycar. 

* * * 
O N  25 Octobcr thc Kwinana oil refincry 
in Western Australia will bc officiall\ 
opcncd by thc British Pctrolcum Co. A 
description of thc flameproof lighting cquip- 
mcnt installed thcrc ic givcn in a pamphlet 
rcccntly issucd by Holophanc I-td.. of Lon- 
don. who havc supplicd hundrcds of special 
prismatic lighting fittings ;it Kwinana. Holo- 
phane flamcproof lantern\. primarily dc- 
signed for usc in oil rcfincrics to givc 

HoZo- 
phane 

Flame- 
proof 

Pendant 
Unit- 
F.9790 

symn1etric:rl :tnd two-way non-axial light 
distributions arc cmplovcd for illuminating 
trunkways Ic:lding to the oil jetty hcads 
and plant access roads. A point of interest 
is that rcccsscd flamcproof fittings in thc 
main control rooms of the distillation plant 
at Kwinana have prisn1;rtic lcns platcs which 
distribute the light asymmetrically and 
provide ;i vcrtic:~ l illumination o f  18-20 
lumcns per scl. ft. o n  the control panels. 
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Spectroscopic 
Solvents 

2 : 2 : 4 - Trimethyl - pentane has been 
added to  the series of specially prepared spectro- 
scopic solvents which the B.D.H. catalogue has 
included for many years. These are already being 
issued under the new B.D.H. "specification" 
labels, in which the transmission minima shown 
are as under : 

Prices for B.D.H. solvents for spectroscopy, in small 
or large quantities, will be quoted on request. 

so IJ E! rr 
Cyclohexane 

Ether 

Ethyl alcohol 9576 

Ethyl alcohol. absolute 

Hexane, fraction from 
petroleum 

iso-Propyl alcohol 

2 :  2: 4-Trimethyl-pentane 
(" iso-octane ") 

THE BRITISH DRUG HOUSES LTD. 

B.D.H. LABORATORY CHEMICALS GROUP 

Minimum percentage 
transmission in a I crn. cell at 

POOLE 

220 ml+ 

45 

25 

50 

50 

70 

60 

50 

DORSET 
SSILCI55 l t 

250 ml+ 

95 

80 

95 

95 

95 

95 

95 
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ION EXCHANGE 

MATERIALS 
A t  their South Wales factory, Permutit 
manufactures a wide range of ion exchange 
materials in granular, bead and membrane 
form. Some of these materials are used in 
large quantities for  water softening and 
water demineralising : others are employed 
to  a growing extent for many purposes 
outside the field of water treatment. A 
few of these applications are listed 
below :- 

Purifiing solutions from electrolytes, such as 
sugar, glucose, fruit juicrs, pectin, gelntinr, 
lactic acid, etc. 
Removal of requiredproducts from solutions, such 
as antibiotics, amino ncids, alkaloids, t,itamina, 
rare earths, etc. 
Purifying efluents to remoor obnoxious or 
valuable constiturrus, such as cuproammonium 
rguertl, coke oven liquor, chromic ncid swill water, 
phosphoric acid pickling liquor, Jisirtg baths, 
chromium and cadmiicm plating baths, etc. 
Chemical analysis, such as tho rc~morral of' 
interfering ions, the preparc~ion of vcr,y purv 
solutions, therapid determination qf mrtnls, rtr. 

Permutit ion exchange materials may supply \ 
the answer to many of your process prob- 
lems. We shall be happy to  advise you if you 
will consult us. 

The PEKMU'I'I'I' COML'ANY I.IMITEL) 
Dept. V.A. 221., Pcrmccrit ffousc* 
Gunnersbury Artrnur, London, W.4 
Telephone : CHLswick 6431 
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Qptleal wnitewing Lgents 

Optiske hvitningsmidle~ 

Optische bleichn 

b 

que de bla nt opti 

em 

gentes de branqueio 6ptico 

Agentes uu manqueo 6ptico 

a 

Hickson & w e l c h  Ltd. 
C A S T L E F O R D .  Y O R K S H I R E  
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Law # Company News 
Commercial lntelligemce 

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

Mortgages & Charges 
(N?te.-The Companies Consolidation Act of 1908 

prov~des that every Mortgage o r  Charge. as described 
herein. shall be registered within 21 days after 11s 
creation. otherwise it shall be void against the 
l~quidator and any creditor. The Act also provides 
that every company shall. in making its Annual Sum- 
mary. specify the total amount of debt due from the 
company In respect of all Mortgages or  Charges. The 
following Mortgages o r  Charges have been so regis- 
tered. In  each case the total debt, as specified in the 
last available Annual Summary, is also given-marked 
with an *-followed by the date of the Summary but 
such total may have been reduced.) 

HOWARDS OF 1 1 . ~ 0 ~ ~  L ~ D . .  manufacturing 
chemists.--? A u g ~ ~ s t .  decd of substitution 
securing debenture stock of Howard & Sons 
Ltd.. secured by a trust decd dated 3 1 July. 
1952. etc.: charged on specified properties at 
Barking and Ilford. *f346.400. 15 July. 
3 954. 

J. M. COLI-ETT 8: CO. LTD., Gloucester. 
chemical manufacturers.-4 August, mort- 
gage and charge. to Midland Bank, securing 
all moneys due or due to become due to the 
bank: charged on land with factory build- 
ings. ctc.. at Bristol Road, Gloucestcr, with 
machinery. fixturcs. etc., also a general 
charge. *Nil. 31 Deccmbcr. 1953. 

SALFORD PAINT & VARNISH CO. L-l'~.-26 
July. mortgage and charge (supplemental to 
two mortgages dated l l  November. 1954). to 
National Provincial Bank Ltd.. securing all 
moneys due or to bccome due to the bank: 
gencral chargc. 

ROCKS PLASIIC FOAM CO. LTD., E a ~ t  Grin- 
stead. Sussex.-23 July. series of £400 deben- 
tures. present issue f200: general charge. 
"Nil. 17 May. 1955. 

Satisfactions 
BRIT-ISH CELANESE LTD.. London.-Satis- 

faction, 30 July. of trust deed registered 2 
October. 1933. and supplemental deed regis- 
tered 8 November. 1944. to the extent of 
f 6.806. 

HOI.OPI,AS-I. L I D., New Hythe. near Maid- 
stone. Kent. manufacturers of synthetic 
resins.-30 July, of debenture registered 31 
January. 1951. to the extent of f30.000 (the 
propcrty or  undertaking charged being re- 
Iciiscd from the charge). 

PETROLEUM ROI~ALTIES TRUST LTD., Lon- 
don E.C.-27 July. of series of unit certifi- 
catcs rcgistcrcd 15 Novcmber. 1940. 

SILVF,R FOUNTAIN PRODUCTS LI'D., Smeth- 
wick. manufacturers of bleach preparations. 
ctc.. 30 July. of charge registered 28 June. 
1954. 

Increases of Capital 
N EAT EX PRODUCTS LTD., manufacturers of 

toilet papcr and toilet products, chemicals. 
dealers in motor car accessories. etc., Wern 
Mills. Nanncrch. Mold, Flintshire, Wales, by 
C18,OUO. in f 1 ordinary shares, beyond the 
registered capital of £2,000. 

New Registrations 
Vitamins (Export) Ltd. 

Private company (553,477.) Capital f 100. 
T o  carry on the business of manufacturers 
of and dealers in animal foods and ingred- 
ients therefor. veterinary medicines, pharma- 
ceutical preparations, chemicals and all 
kinds of food for human consumption and 
ingredients therefor, particularly in the 
embryo of cereals, flour millers and manu- 
facturers, corn factors, etc. Subscribers 
(each with one share) are: Vitamins Ltd., 
and Bemax Sales Ltd. So long as this com- 
pany is a wholly owned subsidiary of Vita- 
mins Ltd., they shall be entitled to appoint 
and rcmove directors. Directors : Henry 
C. H. Graves, Arnold R. Dawson, John A. 
Hemsley, Jas. L. Hcnton and Margaret D. 
Wright. Solicitors: Linklaters & Paines, 
6 Austin Friars, London E.C.2. Reg. office: 
Upper Mall, W.6. 

Fleet Chemical Co. Ltd. 
Private company (553,742). Registered 

24 August. Capital £ 10,000. T o  carry on  the 
business of manufacturers and merchants of 
chemical. pharmaceutical and industrial 
products of all kinds, etc. Subscribers: 
Patricia A. Wilson and Derek V. Prestwich. 
The first directors are not named. Solici- 
tors: Stone & Stone, 69/71. Moorgate. 
E.C.2. 

U.S.A.C. Pension Trust Ltd. 
Private company (553,803). Capital £100. 

The directors shall be appointed by the 
United Sulphuric Acid Corp.; the first 
directors : Arthur Davcnhill. director of 
British Enka Ltd.; Tyrrell M. Willcox. direc- 
tor of Clayton Aniline Ltd.: and Robert C. 
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Brown. Registered office: Green Oak  
Works, T a n  House Lane, Widnes, 
Lancashire. 

Edwin P. Watson Ltd. 
Private company (554,071 .) Capital f 100. 

T o  carry on the  business of agents for thc 
sale of, dealers in and  manufacturcrs of de- 
greasents, dispersants, solvents, etc. Sub- 
scribers (each with one  share) :  Edwin P. 
Watson, Jas. B. Dibbs. Edwin P. Watson 
is permanent managing director. Keg. 
office: 69 Albion Street, Leeds. 

Dagrapharm Ltd. 
Private company. (553,824). Capital f 100. 

T o  carry on the business of manufacturers 
of and  dealers in chemical. pharmaceutical 
and  cosmetical products. ctc. Directors : 
Emil Wiegand, Amsterdam. Holland, direc- 
t o r  of Dagra N.V.. and Willen1 Rrumsen. 
Registered office: 1 Golden Square. London 
W.1. 

Repton Textile Developments Ltd. 
Private company. (553,948). Capital f 100. 

T o  carry out  all kinds of chemical and 
scientific research work calculated or  
intended t o  result in irnprovemcnts in the 
processes of dyeing and finishing textiles. 
etc. Dircctors : Claud A. Harrison. Percy 
C.  Hunt. and Archibald J.  Hall. Solicitors : 
Ingram & Co., Leicester. 

D. Frame (Springfield) Ltd. 
Private company (553.994.) Capital £200. 

T o  carry o n  the business of electricians, clec- 
trical, mechanical. metallurgical and  chemi- 
cal engineers, etc. Directors : Douglas 
Frame and Doris Frame. Reg. office: 25 
Roebuck Lane. Sale. Manchester. 

Company News 
Celanese Corp. of America 

T h e  directors of Celanese Corp. of 
America declared on  23 August a dividcnd 
of 128 cents a share on  thc common stock, 
payable 23 September t o  holders on record 
2 September. 1955. T h e  board also voted 
regular quarterly dividends of $1.124 on the 
4+ per cent preferred stock, series A. and 
$1.75 o n  t h e  7 per cent second preferred 
stock. Both preferred stock dividends a re  
payable 1 October, 1955, t o  holders on 
record 2 September, 1955. 

Cellactite & British Umlite 
T h e  net consolidated profit of Cellactite 

& British Uralite f o r  the year ended 26 

March. 1955. was f31.850. of which £7.983 
has been written off. being expenditure 
brought forward from previous year in the 
accounts of a subsidi:try company. Uraiite 
Sales Ltd. Aftcr providing f o r  the  dividend 
a n d  taxation reserve, there remains £70.822 
t o  be carried forward against £52.768 
brought in. T h e  directors have rccom- 
mended a dividcnd a t  the rate of 5 per  ccnt. 

Market Reports 
LONDON.-- -Business in the induhtrial 

chctnicals market during thc past week ha\ 
bccn on a fairly stcady scalc with n good 
volume of cxport inquiry in circulation. Bu!.- 
ing for  home account is almost . u p  t o  the 
prc-holiday lcvcl and good quantities arc 
being c;~llcd for  ngainqt contracts. Firm 
pricc conditions havc bccn reported o n  mos: 
sections of  the market but actual ch:tngcs 
have bccn confined t o  the quotations for thc 
non- l ' c r ro~~s  nictal con~pounds .  T h e  con- 
tinucd L I P W ~ ~ ~  trend in the pricc of the metal 
has raised the quotation for copper sulphatc 
qui te  substantially. 'I'he d c n ~ a n d  for  thc 
coal tar  products remains good and thcrc 
a rc  n o  changes in conclitions o r  prices to 
I ccord. 

MAN(.II[:SIEK.-A fail- C L I I I  f o r  3 wide 
range of chc~nicrtls fo r  the  textile and allied 
industries has bccn experienced on  thc 
Manchcstcr market during the past week. 
with contract deliveries t o  most  of the  other  
Ic;~ding o ~ ~ t l c t s  on  steady lincs. A fair num- 
ber of fresh inquiries have been dealt with. 
Prices a rc  on ;I firm basis pretty well 
throughout the m:trkel. A further stiffening 
has o c c ~ ~ r r e d  in the casc of sulphatc of cop- 
per and  quotation\ for borax and boric ucrd 
a r c  t o  be advanced from the beginning of 
next month. Most  classes of fertilisers arc  
quiet still. but the call fo r  the light and 
heavy by-products h a s  mostly been on 
steady lines. 

Gr.~sc;ow.---Little o r  n o  cl1;tngc has t o  be 
reported from the  Scottish heavy chemical 
market. T h e  week opened rather quieter but 
towards the end a reasonably better position 
prevailed. Prices gencrnlly have remained 
stcady. Numcrous inquiries a re  still being 
received for  expclrt and prospects seem 
fairly promising. 
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I I ! for accurate screen analysis. . . 
n 

o f  powders, etc.. it is essential t o  obtain a perfect 
segregation o f  the  particles. The machine fo r  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 a t  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 u p  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 H59 

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

" POLYORC " PLASTIC TUBES 

P O L Y T H E N E  - including tubes to B.S. 1972 and 1973 

P.V.C. (POLYVINYL CHLORIDE) - ~n~ las t i c i sed  rigid type 

In this modern age there are many The advantages o f  Plastic Tubes include: 
developments in plant design which 

require pipelines to  be made from Resistance t o  most acids, alkalis. corrosive fluids and gases. 

materials which will withstand corro- Good electrical and heat insulation properties. 
slve fluids and gases. W e  hope that 

Light weight., 
this addition t o  the well-known range 

of " Yorkshire " Tubes and Fittings Good flexibil ity o r  hard, tough grades as desired. 

w ~ l l  help to  give an even more corn- Various C O ~ O U ~ S  o r  transparent. 
prehensive service. 

Long lengths i n  flexible types. 

Full particulars from: 

T H E  YORKSHIRE COPPER W O R K S  L T D  LEEDS & BARRHEAD 
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C L A S S I F I E D  

SITUATIONS VACANT 
The engagement of persons answuring these advertisenunte 
must be made through a Local Oflce of the Ministrfi of 
Labour or a Scheduled Employment Agency i f  the applicant 
i s  a man aged 18-64 inclusive, or a woman aged 18-59 
inclusive, unless he or she, or the employment, is  ezceptcd 
from the provisions of the Notifications of Vacancies 
Order, 1952. , 

A TEC.HN1CAL SALES REPRESENTATIVE having :I 
chernlcal background ant1 knowledge of chemical 

applicat,ion in surface coatings, etc., is required for the 
1,ondon area. Oontrihotorv I'ension Srhenle o~erat,inx. 
Apply, in strictest confid~r~c~e, giving full pai,ticula&. 
qualifications, etc.., to STAFF MANAGER, GUEST 
INDUSTRIALS, LIMITED, RAW MATERIALS 
DIVISION, 81, GRACECHURCH STREET, E.C.3. 

MPERIAL SMELTING CORPORATION, LIMITED, I has a vacancy in Development 1)epartment for :I, 
GROUP LEADER, lnstruments (Ir~vest,igations). This 
is a new appoint~nent and will involve visiting all works 
in the Organisation to exanline the possibility of the 
exhension and introductiol~ of irlstrnrnentation on 
different plants and processes, and in addition super- 
vising a team carrying out special t!~easuren~ent~s on the 
Avonmouth site. Candidates should Ibossess a degree, 
preferably in Electrical Engineering, .L'hysics or Chemiral 
Engineering, or an equivalent professional qualificatio~~, 
and shonld have had a t  least two years' experience of 
work in either instrurrlellt develop~nent or instrunlent. 
manufact.ure. Det,ails t.o Personnel Manager. Imperiiil 
Smelting Corporation, Limited, St. Andrew's Iioad, 
Avonmnouth, Bristol, quoting reference SEW/CA. 

' INDUSTRIAL CHEMIST required by leading container 
closure manufacturers m M~dlands. Progressive 

position requiring knowledge metal printing, varnishing, 
stoving, and metallurgy, associated with food packaging 
iudustry, Maximum age 35 years.-Written applications, 
with details of experience previous appointments, etc., to 
P. A. METAL CLOSURES LTD., BROMFORD LANE, 
WEST BROMWICH, STAFFS. 
- 

S ENIOR CHEMICAL ENGINEER OR CHEMIST 
for developing and marketing Petroleum Pbant, 

required by The Power-Gas Corporation, Ltd., Stockton- 
.on-Tees. Age about 30 years. The appointment wnl be 
.confirmed on a permanent basis if satisfactory after a 
$rial period of twelve months. I t  is anticipated that the 
post will involve periodic journeys abroad and in making 
the appointment emphasis will be plarcd on ability to 
grasp new ideas and techniques, together wit,h initiative 
and  cornmoll sense. 

SENIOR LABORATORY CHEMIST required for Tur 
l)istilliltion Plant producing lbrimary and refined 

products. Knowledge of British, Continental, and 
Alrl~rir:tn Standard Tekt Methods essential. Ap~lications. 

SITUATION WANTED 
OUNG &fan experienced Merchant.ing l':x~~ort/Import 

YChemicals, Leeks progrest;ive position with London 
manufacturers or merchants. BOX No. C.A. 3426, 
THE CHEMICAL AGE, 154, FLEET STREET, LONDON 
E.C.4. 

FOR SALE 

CHARCOAL, ANIMAL AND VEGETABLB 
horticnltural, burning, ffltering, dbinfecting. 

medicinal, insulating; also lumpa ground and granulated; 
wkblished 1830; contractors % E.M. Go~ernment.- 
THOS. HILL-JONES LTD., INVICTA WORKS, 
BOW COMMON L A ~ E ,  LONDON, E. TELEGRAMS: 
" HILL-JONES, BOCHURCH LONDON." TELEPHOME: 
8286 EAST. 
-- 

MORTON, SON AND WARD LIMITED 
otler 

HYDRO EXTRACTORS 
36' and 21" HT1)RO KA'I'RACTOILS I)y URO.41)- 
KENT, equal to NF:\V, belt tlriven through centrifugitl 
rlutch with safety interlocks. Steel galvanized haskets. 
48" by BK0AI)RRNT all electric under driven, pit tyl)?. 
3 point qos~)ension, kteel galvanized basket, with qtarter 

MIXERS 
NEW ' BIORH'AHI)' ' I1 ' shaped MIXING TRSh)Sl.\ 
made to requireo~ent.i in s.s or m s. Jacketed or 1111- 
jarketed, with or without tnixiug gear. 

JACKETED PANS 
NEW 1008, 150g. and 2OOg in n1.r for 100 lb. w.p. with or 
without mixing gear. 
20g. STAIN1,EhS STRICT, Jurketed pan, bottonl outlet. 
40 Ih. p.s.i. 

SECOND HAND EQUIPMENT 
MIXERS, JACKI*:TEI) I'ANS, etc,. nvaililblrs from 
stock-a11 in good ronditiou. 

PUMPS 
Selection of new MONO und second 11and ~ I I I I I I I ~ Y  in 
stork, 2" to 5.. 

Enqniriew invited 
MORTON, SON AND WARD LIMITED, 

WALK MILL. 
DOBCROSS, NEAR OLDHAM, 

LANCS. 
I'l~one : S:ttIrllrurortl~ 437 

P O W D E R  MIXER BY BARRON-trough 3 0  in. by 
1 8  in. by 18 in., driven through Vee-belts to 
2 h.p. motor. 

STEEL TROUGH MIXER-48 in. by 2 4  in. by 3 0  ia  
deep. Past and loose pulley drive. 

Good condition. 
THOMPSON & SON (MILLWALL), LTD., 

LONDON. E.14. 
Tel. : East 1844. 

WO BRAND NEW STERILISING VESSELS-7 ft. T long by 3 ft. diameter. 
One S. J. WERNER MIXER with pan approx. 2 ft. by - - -  

2 ft. of the tilting type. 
Two steam jacketed C.AST-IRON FILTER PRESSES- 

each with 3 8  0.1. plates and 3 9  frames, cake size 
2 ft. 4 in. square. ' 

Several JOHNSON CAST-IRON FILTER PRESSES- 
various sizes and types. 

GARDNER MIXERS and Mixers and Siften, combined, 
sizes E," " 0," " H " and experimental. 

HYDRO EXTRACTORS-24 in.. 30 in. and 3 6  in. - - -  - 

Two Gardner " H "  size ~teani-jacketed MIXERS. 
Two 18 in. KEK PLATE MILLS-with feeders delivers 

bins, motors and entablature. 
Two No. 4 SUPER MIRACLE MILLS with motors and 

Three 
starters. 
Single-effect EVAPORATORS by Scott with 

pumps and motors. 
RICHARD SIZER, LTD. 

ENGINEERS. 
HULL. 

Telephone: 31743; 
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COMPLETE VACUUM DRYING PLANT by Scott. 
comprising horizontal hand drier i~pproximately 
35 ft. by 6 ft.. with service feed hoppers, shaker 
feeder, condensate receivers for hotplates vacuum 
augmentor, kek rnill. screening and ' finished 
material hopper?;. tailings elevat,or, wet and dry 
vacuum pumps. Powered by flalu~eproof motors. 
Drier of the ;-band type, hut has operated with 
three bands onlr. 

ROTARY DRIER by  erno on. Paris-30 ft. by.4 ft. diam. 
of in. rlveted mlld steel plate, rlulnlny on two 
roTier naths. Motorised through girth gear and 

Pan, cyclone and furn&e $arts available. 
Patent TUBULAR DRIER by H.  Sinloll-al,proximately 

14 ft. by 6 ft. by 6 ft. Cast-iron conxtrnction on 
glazed hase. Revolving reel agitat,or of solid 
drawn steel tubes suitable 60.80 lb. sq. in. w.p. 
BIotorised 12s t1.p. 415/:1/50. Separate belt drive 
to No. 4 Sturterant extracator fan. feed hol)l)er . . 
included. 

Three Self-balancing HYDRO EXTRACTORS by 
Cherrv Tree-21 in. dlum. ~alvarllned basket. 
Fitt,ed spring op., self-releauini.I)rake and hinged 
safety cover. Motorised. 

ltecessed Plate FILTER PRESS hy Edwards RC Jones, for 
cakes 23 in. by 24 in. bv 14 in. Top centre feed 
4 in. diarn. ribbed ty1)e'plates each with bottom 
drain. Hand screwclosing. 

Two Unused Johnson Wooden Plate and Frarne FILTER 
PRESS CARCASES. Hydraulic closing gear, 
franre size 61 in. 49 in. Cake size 48 in. by 
3Y in. b r  24% in. Suitable for 2X chambers. 
Rubber-lhed &ate trough. 

NEW PORCELAIN AND SILEX-LINED BALL MILLS, 
capacities ranging from 9 gallons t,o 260 gallons. 

NEW STAINLESS STEEL STORAGE VESSELS AND 
TANKS. Capacltles ranging from X gnllons to 
1 000 wallone .-- - - - - - - -  

GEORGE COHEN SONS & CO., LTD., 
WOOD LANE, LONDON, W.12, 
'I'rl : Shepherds Hnlll 2070, and 
STANNINGLEY. NR. LEEDS. 

PHONE 9 8  STAINES 
T W O  Ken 1,000 yal. GALVANISED ENCLOSED 

TANKS. 
Stainless and Chrome STIRRERS or BMULSIFIERS- * f l & 2 11.p. A.C. 
(vnused) PORTABLE ELECTRIC MIXING ARMS- 

Adni!? 150 - - - , -, - - . 
2,400 gal. GLASS-LINED CYLINDRICAL ENCLOSED 

TANKS. 
Ditto. jacketed-2,000 & 560 gallons. 
CAST-IRON FILTER PRESSES-30 chan~bers. 25 in. sa. 
Ditto-5 c l~am?~rs  9 in. sy. with pump. 
I;nused " Weir CONDENSERS-105 sq. ft,. brilss tubes: 
Z " IP- FIN, ALSO CYLINDRICAL MIXERS, PUMPS, 

SIFTERS. STILLS. HYDROS, PANS, CRUSHERS. 
ctc. 

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

WANTED 

AS any firm spare rotary calcining capacity for very 
Hinteresting project. BOX No. C.A. 3426, THE 
CHEMICAL AGE, 154, FLEET STREET, LONDON,$ 
E.C.4. 

INDUSTRIAL BY-PRODUCTS, LTD.. 16, Philpot Lane, 
London, E.C.3, WIU be pleased to receive particulars 

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

ROCESS SALVAGE, LTD offer the highest prices 
Pobtainable in this country*ibr 40/45-gallon bung type 
and full aperture STEEL DRUMS. We are interested in 
purchasing any quantities of either type you may have 
available for disuosal and can arrange for cash navments 
and immediate collections.- Please ring ~ d v a n c e  1676 
(four lines) or write PURCHASING DEPARTMENT, 
PROCESS SALVAGE, LTD., 79/83 COBORN RD., BOW, 
LONDON, E.3. 

EQU1RED.-Pascal1 No. 1 Pin-disc Mill or Reddrop 
RPeriflo Mill-quote number on nameplate to BOX 
No. C.A. 3425, THE CHEMICAL AGE, 154, FLEET 
'STREET, LONDON, E.C.4. 

INVITATION TO TENDER 

CARBONATE OF POTASH 
T H E  Board of Trade has for disposal about 125 tons of 

Calcined Carbonate of Potash 96/980/ 98/100% and 
99% (Granular) of German. Dutch anZ'kTnited States 
origin, packed in iron hound wooden casks in sizes 
varying between 3) cwt. and 10 cwt. gross. 
The material has been in store for about 4 years and is 
described by reference to its original grades. 
Full particulars and forms of tender (returnable by 
24th September 1955) may be obtained on application 
to the BOARD OF TRADE C. & G. 8(b) ROOM 317. 
LACON HOUSE, T H E O B A L ~ S  ROAD, LON'DON, W.C.I. 
(Telephone : Chancery 4411-Estn. 330). 

BUSINESS OPPORTUNITY 

I EXTRUSIONS BY MARLEY 1 

I 
- - - - -- - 

UYERS requiring rigid and flexible tubes 
Band sections in thermoplastic materials, 
should ask for a auotation from 

I MARLEY EXTRUSIONS, LTD., I 
DEPT. 153  I 
LENHAM. 

MAIDSTONE, 
KENT. 

Harrietshanl 381. 

ACK AND BAG MERCHANTS AND MANUFAG 
STUREla. New and remnditioned for Home and AUCTIONEERS, VALUERS, Etc. Export. (Use JUTEX for eack repairing). ALTRINCEAM 
JUTE LTD, WRIGHT STREET, BROADEEATE. 
ALTRINCHAM. CHESHIRE. ALTrincham 4360. EDWARD RUSHTON, SON AND KI$NYpN 

(Established 1855). 
- 

IFKERED and unwickered STONE JARS for sale. Auctioneers, Valuers and Fie 'Loss Assessors of 
WA11 rapacities. Iieen prices. Ex-stcock. Also 40 oz., CHEMICAL WORKS PLANT AND 
$0 oz. and 90 oe. Winchesters in caues, h oz. cannons. MACHINERY - -. - . - - - - - - 
4. 9+ and 13) gallon carboys 12 oz. nnil 14 oz. glass . york H ~ ~ ~ ~ ,  12 york street ~ / ~ ~ ~ ~ h ~ ~ t ~ ~ .  
1,ottles. T. GUNN (RAYLEIG'H), LTD., 206, LONDON 
ROAD, RAYLEIGH, ESSEX. TELEPHONE RAYLEIGH 

- 
87. Telephone 1937 (2 lines) Central Blanchester. 
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WORK WANTED & OFFERED 
CRUSHING, GRINDING, MIXING and DRYING lor 

the trade. 
THE CRACK PULVERISING MILLS LTD 

Plantation House. 
Mincing Lane. 
London. E.C.2. 

GRINDING. CRUSHING AND GRADING 
FINE GRINDING LTD., 

BLACKHOLE MINE, EYAM 
TELEPHONE : EYAM 227 

ULVERISING of every description of chemical and 
Pother materials for the trade with improved mllla, 
wharfage. and storage facilities. THOS. HILL-JONES. 
LTD., "INVICTA" WORKS, BOW CS)MMON LANE, 
LONDON, E. TFFEGRAMS : HILL-JONES, 
BOCHURCH LONDON. TELEPHONE : 3285 EAST. 

- - - - 
E M E  WORLD'S GREATEST BOOKSHOP - - 

- - 
E - - NEW, SECONDHAND & RARE 4 - a Technical Books - - - - 
r - Foyles h u e  departments for Gramophone 
r - Records, Stationery, Handicraft Materials, 
E - Music, Lending Library. Foreign Stamps. - - 

119425 CHARING C W  RD.. LONDON, W.C.2 - 
Gerrard 5660 ( I 6  lines) * ODen 9-6 (inc. Sat.) E - - - - Neared Slation : Tottmkrn Court Road - 

- - - 
~"llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllz 

I ~ E S ~  
RECONDITIONED DRUMS 

S. GlRLlNG & SONS (COOPERS) LTD. 
59 Lea Bridge Road London E.10 Tel: LEY 3852-1735 

- alevltlg 
: or straining- FOR ALL TYPES OF 

A I R  S P A C E  D E S I G N E D  
TO S U I T  D R A U G H T  

gyratory vibrating actlon A N D  F U E L  H E A T  
glves throughout R E S I S T I N G  M E T A L  
j2 to 18 times 
that of same area 
of shaker screen 

*Wrlrc rodav for ~ U I , ~  Illuctroled COLLI N S  I M PROVED 
locrrorurr ond dctallr of 
18 ~ O V I  ~ C C  T,zo~. FIREBARS, LTD. 

Tel. Temple Bar 0055-9 B 9815. Grams: Russelcon. Rand. London 51. THE MALL. EALING, LONDON, W.5 
1.725711 T N. Ealing 4070 
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SPECIAL 
CHEMICAL PLANT and EQUIPMENT 

NUMBER 
24 September 1955' 

covering the leading buyers in 40 different industries 
throughout Great Britain and in no less than 64 over- 

seas countries. 

Why not send for a copy of the 1954 Special Number and details 
of advertisement rates, without obligation to you. 

Just write or phone the Manager, A. Walsby, 
THE CHEMICAL AGE, 

Bouverie House, Fleet Street, London, E.C.4. 
FLEet Street 3212 

HAVE YOU A WORKS 
F i  SR/OADE? 

Fire protection 

Fill in the form for 0 free specimen 
copy and subscription details to : Please send, without obligation on our Part, a specimen copy 

........................................................................... REVIEW For attention of 
.............................................................................. I N a m e  of Firm 

BENN LIMITED* 1 Address .................................................................................... 
Bouverie House. Fleet S t ree t .  ............................................................ London,  E.C.4. England I 

I Dote ....................................................................................... 
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The MSE '' MULTEX " CENTRIFUGE 

This new Centrifuge gives the same cen- 
trifugal force of over 3,000 x g at  4,000 
r.p.m. with either swing-out or angle type 
head. 

M A X I M U M  CAPACITIES 

Universal Universal 
Swing-out Head Angle Head 

4 x 100 ml. 8 x 100 ml. 
8 x 50 ml. 8 x 50 ml. 

32 x 15 ml. 1 6 x  ISml. 

Ask for MSE Publication No. 200 

M E A S U R I N G  & S C I E N T I F I C  E Q U I P M E N T  L T D  
Spenser Street, London, S.W.1 . VlCtoria 5426 
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A l s o  a v a i l a b l e  

Lennox Portable Purnpi ng Units 
& Pumps are invaluable in  every Facto 

where Chemicals are e r n p l o y x  
The Pump is easily wheeled t o  the 
required position and can be 
connected wi th flexible pipe in  a 
few minutes. It wil l  empty Store 
Tanks. Pickling Tanks. Sludge 
Sumps. Tank Wagons, etc.. and 
deliver the contents wherever 

ndled wrthout 

LENNOX FOUNDRY CO. LTD. 
T a n t i r o n  Foundry. Glenvi l le  Grove, London, S.E.8. 

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

z 
S l ' O  " , I  U l l l  

$cbL l.U 
cat 

R 6 L L I  7 ,  a I M A S *  

H Y D R O M E T E R S  
PHONE : 

GRAMS : 

LIBERTY 
2283-6 GD HD ZEAL LTD. s ~ ~ ~ ~ ~ E  I LOMBARD RD., MORDEN RD., MERTON, LONDON, S.W.19. 

S e e  our Stand No. 16 Black E a t  the B.I.I.E. I 
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Po* CHEMICAL 8 ALLIED TRADES 

CIEA4ENTS & LININGS 

IRON VESSEL 

No admi t tance . .  . 

... to dirt and 
dust, 

acid sp\ashes, 
fumes in 

gas works, bd\\er houses 
and coke oven plants 

. . .  When you employ The illuar;~lion shows a 
Mctrov~ck TECAC direel- 
currclit motor with In- Metrovick TECAC Motors :%:,;;:Y~~*I~ 

Member of the A.E.I. group of companies J / C O O 1  

Priuted in Great Urltttilr by 'l'llE I'KESS A l  CooMuELANus LTI)., Addlestone, nttd ~ ~ t ~ l ~ l i s h e d  Iby 11ESN UKOTHEKS 
LTD..stBouverie House, 154 Fleet Sbreet, E.C.4, 10 ~h:~)tc:r~i l~c~r.  1955. Ibgistrn:cl at the General Post Olfice. 

ICntered as Second Cl;iss Matter at the New York I: .S.A. ,  l'ost Olfiee. 
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