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LABORATORY PRECISION Ho/J0 DO uv INDUSTRIAL RUGGEDNES~ 

The most accurate method 
of determining the moisture 
content of air or gas is to 
measure i t s  DEW P 

way t o  measure 
dew point is  by the 

- - 

OUTSTANDING F E A T U R E S  
I -Direct recording in dew point temperature.at existing pressure. 

1- Wide working range-even operates a t  sub-zero temperatures. 

3- Neither adds nor removes water from atmosphere. 

4-No water box or circulation of air required. 

5-Simplicity that eliminates maintenance. 

(-Freedom from contamination errors. 

7-High sustained accuracy. 

(I-Initial and operating e 
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WR 
A L L  CLASSES 

OF DETERGENT 

AND BLEACHING 

OPERATIONS 

SODIUM METASILICATE 

SODIUM SESQUlSlLlCATE 

SODIUM ORTHOSILICATE 

HYDROGEN PEROXIDE 
(ALL STRENGTHS) 

SYNTHETIC A N D  
ALL-  PURPOSE 

DETERGENT C O M P O U N D S  

SEND PARTICULARS OF 
YOUR DETERGENT AND 
BLEACHING PROBLEMS TO 

ALCOCK (PEROXIDE) LTD 
L U T O N  - B E D S  

Telephone : LUTON 4900 (3 lines) 

Telegrams : Peroxide. Luton 

Bunkers & 

W h e t h e r  your  specifications require 
welded. bolted o r  r iveted construction, 
Markland Scowcroft can manufacture t o  your  
particular requirements i n  almost any 
thickness o f  mi ld  steel plate. 

O u r  modern plant specializes i n  the  con- 
struct ion of Hoppers, Bunkers. Ducting, 
Steel Chimneys and all types o f  Mi ld  
Steel Fabrications. 

* Work performed to Lloyd's class 2 specification 

MuckIuad Scowcmbc Ltd 
C O X  GREEN WORKS, BROMLEY CROSS 
Phone: EAGLEY 606 ( 5  lines) Near B O L T O N  

6 
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TheAeid Test 

The acid test of any chemical installation 
is its efficiency and economy. We 
design plant to  suit your needs and you 
will find that by consulting us your 
plant will be equal to the demands of 
tomorrow, as  it is to the demands 

I of today. 

We are particularly interested in the 
design and development of Sulphuric 
Acid Plants and our considerable 
experience in this field, together with our 
knowledge of the application of lead 
in all its forms, places us well ahead 
in this field. 

M a y  we let you apply the acid test to our 

Organisation-we are sure you won't be 

disappointed. 

MILLS PACKARD CONSTRUCTION CO., LTD., IPSWICH Tel.: IPSWlCH 2177 



926 THE CHEMICAL ACE 29 October 1955 

Plant Tor the Chemical Industry 
for ACLD NEUTRALIZATION. CLARIFICATION OF LIQULDS, 
DEWATERING OF SLUDGES. EFFLUENT PURIFICATION, 
FILTRATION AND FLOCCULATION, PICKLING LIQUOR 
TREATMENT, PURIFICATION OF TRADE WASTE SEDI- 
MENTATION AND THICK- 
ENING, SEPARATION OF 
SOLIDS FROM LIQUIDS, 
SODA RECOVERY. WET 

MATERIAL HANDLING 

including 

AGITATORS CAUSTICIZ- 
ERS, CLARIFIERS. CLASS- 
IFIERS.  C O N V E Y O R S ,  
DEWATERING MACHINES. 
ROTARY. VACUUM FIL- 
TERS, SAND WASHERS, 

Pileh Pine Trough, Waeh Gear and ,, , 
Scraper Knife 

THICKENERS, etc 

UNIFLOC . LIMITED Phone : Swansea 55164 (3 lines) 
Grams : Unifloc, Swansea - SWANSEA - ! 

T I N - P L A T E  A 
C O N T A I N E R S  
INCLUDING ROUNDTAPERS 

I N  A RANGE OF FITTINGS rAND ' .\ (Doubletite) LEVER LID, Etc. 

J. F. FARWIG Co Ltd 
i 

208-214 YORK ROAD 

I BATTERSEA 

LONDON,  S.W.1 I 

T~l~,pko,rc, : B;~ttersea 7008 

T.A. Calorrgen. Untt. London. 
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The Stirrers illustrated are used i n  a 

corrosive solution having a high 

proportion of suspended solids. 

Formerly these were constructed of 

Stainless Steel which failed rapidly 

and required frequent replacement. 

Fabr icated i n  M i l d  Steel  b y  

NORDAC and covered by them with 

acid and abrasion resisting rubber. 

these Stirrers are giving longer 

service for much lower init ial cost. 

o m -  SEE WORDAC ABOUT I l  

cqucity hor this Wpe o f  wok 

N O R D A C  L I M I T E D  
C H E M I C A L  ENGINEERS, UXBRIDGE, MIDDLESEX 

Telephone : Uxbridge 5131-4. Telegrams : Nordac, Uxbridge. 
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CHEMICAL PLANT & PROCESSES 
The Kestner organisation 
serves many industries. In 
fact. wherever chemicals are 
manufactured o r  used it is 
more than likely that you will 
find some Kestner plant-it 
may be a stirrer or  other 
small item-it may be a large 
spray drier o r  the entire 
process plant. Whatever it 

be, large or  small, you will 
find it doing '#a good job." 

If you are needing new plant, 
Kestners can help you on any 
of the following subjects :- 
ACID HANDLING ACID 
RECOVERY PLANT DRYING 
PLANT EVAPORATION PLANT 
AND REACTION SYSTEMS 

LABORATORY AND PII 

N e w  Twin Shaft Portable Propeller Stirrer (Potent opplied for)  

FLUID HEAT TRANSMISSION SYSTEMS GAS ABSORPTION 
ISOLECTRIC SYSTEM FOR PROCESS HEATING KEEBUSH 

.OT PLANTS STIRRERS AND MIXING EQUIPMENT 

Kestner9* C H E M I C A L  
KESTNER EVAPORATOR & ENGIWEERING CO.,LTD. 5 GROSVENOR GARDENS, LONDOW. 8.W.l 

Efficient to the last degree 
. d 

\ 
\ 

When Heating 
.= _--_a _- - 

I N D U S T R I A L  PREMISES 
How t o  extract the maxlrnum 

heat from the fuel and so reduce runnlng costs. 

without entailing a large i n ~ t ~ a l  expend~ture. 

if that's the problem 

3 k e ' b  fAe mULm 

INDUSTRIA  
HEAT1 NG 
U N I T S  

P I  N O W  AVAILABLE FOR COKE. GAS. OR FUEL OIL 

T A N G Y E S  L I M I T E D  . C O R N W A L L  W O R K S  - S M E T H W I C K  . B I R M I N G H A M  
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1.C.B. V A N A D I U M  C O N T A C T  MASS 

Vanadium catalyst for manufacture of sulphuric acid 
and oleurn by contact-process 

One of the best vanadium mass existing 
Accepted by over 20 years of market experience 

1.C.B. A N I D R O L  

Pure stabilised sulphuric anhydride 

This product which revolutionises the technics 
of sulfonations can be supplied promptly in any 

quantity 

Literature will be sent on request 

I N D U S T R I E  C H I M I C H E  DR.  B ASLIN I  s.p.A.  
Via Luigi Vitali no 1 MILAN - Telephone 709641/2/3/4 

Telegrams : Fluor MILAN 

Works in TREVIGLIO (Bergamo) - Italy 

Agents for Great Britain : 
ANDERMAN & COMPANY LTD. - 31, Tooley Street 
LONDON, S. E. 1. - Telephone HOP 0035-6 - HOP 1169 
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The SIMPULSIC PUMP 
Here is an entirely new variable 
capacity pump specially designed for 

handling acids, alkalies, slurries, vis- 

cous fluids and other difficult liquids. 

It has no glands and all passages and 
valves are of special chemical resisting 

rubber. The output can be varied 

whilst the pump is running. Your 

enquiries are invited. 

AMES CROSTA MILLS & CO., LTD. 
H E Y W O O D  L A N C S .  
L O N D O N  OFFICE : ABBEY HOUSE, VICTORIA STREET, S. W.  1 .  

Acid and Heat Resisti 

Stainless Steel 

with Machine 

Cut  Threads 

All products 

are mach~ned from 

Stainless Steel Bar Marer~al: 

Z E L :  S A N D l A C R E ' 2 0 6 5 / 6  
C R A M S :  S C R E W S .  S A N D I A C R E  
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Solid Round Glass Beads 
BALLOTINI 
i n  c l e a r  a n d  c o l o u r e d  g l a s s  

from .IOmm. up 
0 

t o  12mm. (approx. +") 
Stocks kept in most sizes 

Glass Mouldings 
and Precision 
Ground G l a s s  
B 8 1 1 s  t o  instructions 
up t o  2" diameter 

THE ENGLISH [GLASS CO. LTD., 
EMPIRE ROAD, LEICESTER 
: Leicestar 23481/2 Telegrams : Mouldings. Leicester 

Gallons per penny by deionisation or 
pence per gallon by distillation 

Let us send you our technical literature which outlines the many forms 
Deionisation systems may take. 

~E:W N E C K A R  W A T E R  SOFTENER C O  L T D  
AIIILLERV H O U S E  A B l l l l E l V  R O W  L O W O O S  SWI 
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FOR A POSITIVE SHUT-OFF !I CORROSION RESISTANT 
MATERIALS 

The handlin~ o f  acids and alkalies 
The services on which AUDCO Lubricated Taper-Plug Valves are 
used in the Chemical Industry a re  many and varied-ranging from 
the routine production of soap to the intricate preparation of 
penicillin and similar anti-biotics. AUDCO Valves a re  well in the 
forefront of developments, and the leading organisations in the 
Chemical Industry at  home and overseas are continually extending 
their applications on the most important and intricate services. At 
Farmitalia's new anti-biotics factory at  Settimo Torinese, for 
example, there are more than 3000 AUDCO Valves in Cast Iron, 
Cast Steel, Bronze. Stainless Steel and Ebonite lined cast iron, 

at varying Yrringths and tempera- 
tures require careful study to ensure 
that the most serviceable valve 
material is used. Audley Engineer- 
reg Company's chemists and metal- 
lurgists are happy to advise on 
exceptional services and the cata- 
logue and Audco tManual are 
available ro give advace on general 
servtces. 

, -r-  -~ 
subject of lubrication of taper plug 

The abowe photograph show Audco Valves installed valves by lubr~cant screw, Audco 
at  Associated Ethyl Co. Lrd. gun lubrication and the effect of the 

new Audco Lubecoating process. 
Copier of this booklet are available 
on application. 

ANTlBlOTlCS 

I n  pharmaceutical chemistry, 
Audco Valves have played a very 
important part and can be found 
in most chemical plants in most 
countries of the world. Audco 
Valves are used extensively in 
the preparation, of penicillin and 
similar antibiotics and In the more 
prosaic manufacture of soaps. 

permitting precise control and operation of the various manufac- 
turing processes. For most services, AUDCO Valves can be 
depended upon to do the job-better. w 

-4 U D L E  Y E N G I N E E R I N G  CO., LTD.,"'! NEWPORT,  S H R O P S H I R E  

LUBECOATING 

A booklet-No. 552-has been 
nrebared which deals with the 
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\\ C y a n a m i d  C h e m i c a l s - - -  ,, 
/ ', 

/" 

/ ,' a r e  s h a p i n g  t h e  future 
- - 

From a single unit prodwing calcium cvanamide nearly 50 years ago, the 
/ Ammican Cyanamid Combanywith  its far-reachinq ramifications-has ,crown 

i into one of the world's leading manufactttrers of chemicals for every major,field / 
/" 

of industry. Many materials coming from cyan amid'^ vast production ,, , 
rentre.r are destined to play a vital part as chemical fortndation ' 

dones in shaping the great industrial developments ,, /' 
?f the.fjtture. Hcre i.i one . . . /' 

( A C R Y L O N I T R I L E  CHI=CH--CN 

Acrylonitrile can be regarded as one of the most valuable 
cl~cmical building stones of the day. Its use as a monomer in nitrile 

rubber, synthetic fibres, plastics, etc., is well known. As an  intermediate, 
it is capable of undergoing a host of reactions, perhaps the best known 

being its ability to react with almost any compound containing 
a labile hydrogen atom. Here the possibilities are almost endless since 

solvents, plasticizers, dye intermediates, pharmaceuticals, insecticides, etc.. 
may evolve from this process. A recent promising development is the 

cyanoethylation of cotton to impart new desirable properties. 
Polymers and copolymers of acrylonitrile are used for treating textiles, paper. 

leather, surface coatings, adhesives, etc. 
Unquestionably, Arrylonitrile is an  outstanding raw material of the futurc. 

wbenever you think of industrial chemicals.. think of  

The Company's accumulation of experience in thejeld of industrial 

chemuals is atyour disposal. Please address your inquiries to 

I N D U S T R I A L  CHEMICALS D I V I S I O N  

~u-*dp&S ,& RUSH HOUSE; . 1.011>0N W.D.2 . 1.BMPLE BAR y t t  
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BRITISH TAR PRODUCTS 
L I M I T E D  

PYRlDlNE Makers of 
PHENOL 

CRESYLIC ACIDS 
META-CRESOL 

NAPHTHALENE 
TOLUOLE 

ANTHRACENE OIL 
SOLVENT NAPHTHA 

XYLOLE 
ORTHO CRESOL 

METHYL CYCLOHEXANOL 
CYCLOHEXANOL 

L . - CYCLOHEXANONE 

SALES OFFICE : 

Tmlar rams : " CRESOL. SHEFFIELD 10 " 

I 41SA GLOSSOP ROAD, SHEFFIELD, 10 , Te le~hone :  60078-9 

- I 
PLANT HEATERS - 

These electric surface heaters are used 

extensively f o r  process vessels u p  t o  

500-gallon capacity and for  storage tanks 
A- 
d 

o f  even larger size. They assure exactly 
regulated heating up t o  400" C. (750" F.). 
Special construction for  flame-proof 

areas. A n d  n o w  also the  lsopad system 
o f  combined resistance and mains fre- 
quency induct ion heating. 

Please write for catalogues or give particu- 7, - 
lors of your problem for our design deport- 
ment to solve. t 

!4 - 
Isopad Ltd., 
30-32, Rosemont Road, London. N.W .3. 
Telephone HAMpstead 846617 
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' Mr. Therm ' 

T HE Gas Council's Report for 1954- 
55 is as satisfactory an account- 
rendering as post-war nationalised 

industry has yet produced. In approxi- 
mate figures, a profit of f2,500,000 has 
been made from a gross income of 
£325,000,000. Making f 2  10s. on every 
f325-worth of sales is certainly modest 
enough, but those who believe that 
nationalised industry should aim a t  pro- 
viding public services at near-cost rather 
than with high profit will regard this as 
an excellent profit / income ratio. A 
second point for respect is the reduction 
in number of employees from 145,031 at 
the end of the previous year to 143,378; 
this fall has been accompanied by rises 
in the production of gas. coke. and other 
products. 

However, our interest in the Gas Coun- 
cil's Report is not so much commercial- 
cum-political as technical. The gas 
industry is trying hard and persistently 
to become less dependent upon its 
nationalised brother. the coal industry. 
Three non-coal-using routes to  gas are 
being pursued. the gasification of heavy 
oil, prospecting for natural gas, and the 
importation of liquefied natural gas. The 
first of these is already in practice, the 
second and third are being explored. 
Heavy oil is being gasified at  five plants; 
16 more such plants are on order or 
being erected; nine more are under con- 
sideration. With the first 21 plants in 
operation a saving of 364,000 tons of coal 
per year is estimated-alas, that the fuel 
position of this country must make us 
think in terms of saving and not in terms 
of adding to our basic resources ! The 
exploration programme for natural gas 
has continued, but as yet there are no 
notes of triumph to be sounded-the 

Midlothian source has been disappointing 
enough to be temporarily forgotten, but 
the Ashdown Forest area in Sussex is still 
encouraging. The Gas Council deserve 
a little luck in this venture, but it looks 
as if any ultimate success will have to 
arrive the hard way. We must not forget 
that over 20 per cent of continental 
Europe's gas production is derived from 
natural gas; indeed, the British gas 
industry is almost unique in having to 
produce all its gas by converting non- 
gaseous fuels (though there is now the 
exception of methane recovery from coal 
mines at Whitehaven and Flintshire). The 
idea of importing liquefied natural gas is 
new. An American project to conduct 
liquefied natural gas from the Gulf of 
Mexico to Chicago would seem to be the 
inspiring prototype. Liquefaction by 
cooling and keeping the liquid at normal 
pressure are the contemplated conditions, 
and the large quantities of wasted natural 
and oilfield gases in the Middle East the 
potential sources. Transporting and hand- 
ling such a material can hardly be tech- 
nically simple; various hazards must first 
find their scientific safeguards. Never- 
theless, it does not seem beyond the 
bounds of modern ' know-how' to bring 
about an economic development of this 
idea. The attempt to develop it for 
Britain should proceed even if the 
Mexico-Chicago project in the Western 
Hemisphere fails, for there the economic 
impulse is not as pressing. 

The more chemical aspects of the 
industry are somewhat thinly treated in 
the Report. There may in this be some 
error of emphasis, for nothing so 
strengthens the gas industry's claim for 
priority in fuel supply as the fact that 
otherwise wasted chemical by-products 
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can be recovered. A new point raised- 
new at any rate in our  reading-is that 
the bog ore type of iron oxide commonly 
used for removing H?S from gas and 
chiefly supplied by Holland and Denmark 
is approaching exhaustion. Research is 
investigating the possibilities of using 
other and more readily available iron 
oxide forms, and at the same time the 
cumbersome type of .plant often used is 
being studied for  simplification. Ferrous 
sulphate is available as a large-scale by- 
product of the titanium pigment industry; 
treating this with ammoniacal liquor 
yields ammonium sulphate and iron 
oxide. A plant to handle 10,000 tons of 
ferrous sulphate is to be erected a t  a 
North Thames Board works. This 
certainly suggests that imported bog ore 
is not indispensable. 

Tar, crude or  refined, and ammonia, 
whether as liquor o r  sulphate, have not 
had to search for markets either at home 
or  abroad. Tar  sales have risen despite 
competition from oil refinery products; 
lessening demand for  road tars at home 
has been readily balanced by increased 
export selling to both dollar and sterling 
areas, and this, of course, is a technico- 
economic trend that suits our  present 
national economy. Creosote sales to  the 
US have also been high. The tendency 
in America to  use more and more natural 
gas creates an expanding market for  the 
by-products of coal-based gas manufac- 
ture. Benzole production by the gas 
industry has risen again-by about 4 per 
cent-and this must be regarded as  
particularly commendable when the over- 
all limitation t o  benzole by-production is 
the restricted coal supply. The fertiliser 
use of ammoniacal liquor has continued 
to  expand, and this material now ranks 
for fertiliser subsidy payment. 

By far  the most important aspect of 
the Coal Board's affairs, however. is the 
question of priority for coal su,pply. If 
this needed further emphasis, the Beaver 
Report surely has been sufficient. Air 
pollution has been estimated to  cost the 
nation some f250,000,000 per year in 
terms of losses to which monetary value 
can be ascribed. The true loss is even 
larger. Coal gasification provides two 
kinds of smokeless fuel-gas itself. and 
the cokes o r  semi-cokes. In the badly 

polluted areas of the country, remedy 
depends upon replacing with equivalent 
smokeless fuels 19.000,000 tons of coal 
now burnt domestically. Yet when the 
coal industry is tightly rationed for  its 
supply of the best coke-making coals. 
this same type of coal is heavily used to 
create smoke from household chimneys. 
If the gas industry is to  ~ r o d u c e  more 
coke-and also better coke so that this 
becomes a more .popular fuel for  open 
grates-it must use less coke for water- 
gas production and it must have more 
coal for carbonisation. The  drives to  use 
heavy oil in gas-making and to  find or  
import natural gas are perhaps more 
likely to increase coke supplies (by reduc- 
ing secondary use of coke for gas pro- 
duction) than to save coal. Yet this kind 
of progress must be small now and slow 
for years to  come. Similarly, it is being 
suggested that industrial users of gas- 
coke should use hard coke, oil, o r  small 
coals instead so that coke supplies for 
the domestic market can be increased. 
This would transfer the smoke-control 
problem from many chimneys to a few. 
but it would surely be a harsh and retro- 
grade dictate for  the factory that con- 
verted itself from coal to coke some years 
ago in order to reduce air pollution. 
Again, progress towards cleaner air by 
this means must be small and slow. 

The true solution .cannot be found in 
these reshufflings of coke use. They are 
trivial palliatives when set against the 
full-scale background of Britain's dirty 
civic air. What is needed, and what has 
been so  short-sightedly neglected, is a 
large ex,pansion of the gas industry. It 
should handle more of the coal that is 
brought up  from the mines whether o r  
not the country's coal output remains 
disappointingly static. When the gas and 
electricitv industries were both national- 
ised. thed' popular' view that gas is old- 
fashioned and electricity is ' modern ' 
was given far too much elbow-room. 
Huge capital injections were permitted 
for  power-stations, and by contrast the 
gas industry was allowed only a snail- 
paced amount of development. We have 
said this before, but it seems t o  need 
constant repetition-coal is a chemical 
storehouse and the least wasteful way of 
treating it is to dissociate its various con- 
stituents. 
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Notes Comments 
Patronage &? Productivity 

A NEW note in industrial grants for 
educational establishments has cer- 
tainly been struck by the US firm, 

Eastman Kodak. Privately. supported 
schools and colleges will receive yearly 
grants scaled according to the number 
of former students and graduates who 
have entered Eastman Kodak employ- 
ment. It is stated (Chemical & Engineer- 
ing News, 1955, 33, 4192) that about 
$300,000 will be granted to some 50 
educational establishments. The deter- 
mining factor will be the number of 
graduates who joined Eastman Kodak 
five years before and who are still in the 
firm's service. Schools, if privately 
funded, will receive $500 for each year 
the graduate was a pupil. It can hardly 
be denied that this scheme is an open, 
employment-selling venture, as closely 
relating payments with recruitment as any 
incentive scheme in a factory. If it is true 
that American higher education is need- 
ing more and more financial aid, the 
inducement for headmasters and college 
deans to guide promising material to- 
wards Eastman Kodak is powerful with- 
out being subtle. No doubt both in this 
country and in America a good deal of 
the voluntary assistance given by firms to  
educational centres has had some con- 
nection with the value of graduates as 
recruits. Hitherto, this motif has been 
concealed and limited by broader and less 
precisely calculated considerations. We 
doubt if this new development is an 
improvement and we hope that it will not 
be imitated by British companies here. 
When bread is cast upon well-chosen 
waters. there should be no  need t o  
measure out the crumbs according to  
receipts. 

penicillin' 8 Pork 

A DDING antibiotics to the diets of 
pigs or poultry seemed to have 
passed from debate to established 

practice, but a new paper from the Cam- 
bridge School of Agriculture (R. E. 
Evans, J. Agric. Science, 1955, 46, 329) 
B 

has thrown in another spanner of doubt. 
In the research reported, tests (with. pigs) 
have been conducted by the indiv~dual- 
feeding method; for as the benefits from 
antibiotic additions are in any case small, 
the group-feeding method of comparison 
can be said to be insufficiently sensitive. 
The standard error in group-feeding work 
may be as high as 12.5 per cent; yet 
additions of antibiotics are not claimed 
to bring weight advantages which are as 
large as this margin of error. Where the 
basic diet contained white fish meal, and 
therefore was not an all-vegetable diet, 
the new tests failed to show any benefit 
(from penicillin additions) that reached 
statistical significance. All that could be 
said was that the ' trend' was in favour 
of the antibiotic supplementation. How- 
ever, there is no practical gain in that 
for the commercial pig-raiser. With all- 
vegetable diets, however, penicillin addi- 
tions increased eagerness of appetite and 
efficiency of food conversion. The peni- 
cillin-fed pigs reached 190 lb. liveweight 
5.3 days sooner and on 19 lb. less meal. 
But it was felt that the full benefits of 
adding penicillin were not likely to be 
gained unless pigs had an ad lib all- 
vegetable diet, i.e., enabling them to take 
maximum advantage of the stimulated 
appetite. When this supposition was put 
to test, strikingly good early gains were 
made by penicillin-fed pigs, but as time 
went on this differential faded. After 11 
weeks. in fact, the pigs not receiving 
penicillin supplements had slightly higher 
weights, suggesting that at some point 
in development the earlier stimulus was 
checked by some negative influence, 
perhaps the simple one of over-eating. 

A Disturbing Development 

T HE general conclusion drawn from 
this very thorough study is that 
penicillin additions are not suffi- 

ciently beneficial to be economically 
worth while, assuming that pigs are 
healthy and fed on a normally balanced 
diet. This finding is published at a time 
when antibiotic supplements are being 
extensively advertised and, - to judge from 
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commercial data, a re  being also widely 
used. I s  there some divergence between 
the  conditions of research and the  
average conditions of pig-farming? 
This might well be  the  explanation. I t  
seems a pity that penicillin was chosen 
a s  the test antibiotic, f o r  there is con- 
siderable evidence that aureomycin and  
terramycin give larger benefits, some- 
times exceeding those of penicillin by 
half as  much again. Aureomycin is 
already much used here f o r  this purpose 
and  the new factory in Kent (see THE 
CHEMICAL AGE, 1955, 73, 773) f o r  terra- 
mycin will n o  doubt  widen the use of 
the  other. Even so, it is disturbing tha t  
research verdicts of this doubting nature 
should emerge a t  s o  late a stage in com- 
mercial development. A n  independent 
survey of commercial results should be 
initiated by the  Ministry of Agriculture. 

Russians See Petrochemicals 
PETROCHEMICALS Carrington, Manches- 
ter, plant was included in the itinerary of 
the Russian trade delegation which visited 
this country earlier this month to study 
British industry. Heading the party of visit- 
ors to the works at  Carrington was Mr. A. N 
Kosygin, deputy chairman of the Soviet 
Council of Ministers. Also in the delega- 
tion was Mr. D. P. Novikov, the deputy 
minister for chemical industry. 

The Russians showed interest in the pro- 
,cesses by which Petrochemicals Ltd.. a 
wholly-owned subsidiary of Shell Chemical 

Co. Ltd., produce their range of petroleum- 
derived organic chemicals. 

Guides to the party during the visit were 
Mr. W. E. Huggett, works manager, Mr. 
S. W. A. Patterson, assistant works manager, 
Mr. Ci. F. Dutton, chief engineer, and Mr. 
C. Powell, ofice services manager. Through 
an interpreter, thc Soviet engineering repre- 
sentative commented on the stress placed 
upod the development and use of new mater- 
ials by British industry. This was, he said, 
also a feature of Soviet industry. 

Kwinana Opening Ceremony 
Among the guests who attended the offi- 

cial opening of BP's £32,000,000 Kwinana 
Refinery by Ficld Marshal Sir William Slim, 
Governor-General of Australia, on 25 Octo- 
bcr. were the Premicr of Western Australia 
(the Hon. A. R. G. Hawke) and members of 
his Cabinet, the Leader of the Opposition 
(Sir Ross McLarty), and Lord Strathalmond. 
BP's chairman. The refinery, which has 
been operating since February, is employing 
a new bitumcn process developed by BP 
chemists in Britain, as mentioned some time 
ago in THE CHEMICAL AGE. 

British Chrome & Chemicals 
British Chrome & Chemicals Ltd.. 5 

Arlington Strcet. London S.W.1, are pro- 
ceeding with plans for the crection of a 
new factory outside the boundary of Hull 
City. on a site to the south of Hedon Road. 

Mr. A.  N .  Kosygin, Deputy 
Chairman of the Soviet Coun- 
cil of Ministers, signs Petro- 
chemicals' Visitors' Book 
during the recent visit of the 
Russian trade delegation to 
the Company's plant at 
Manchester. On his right is 
Mr. W .  E. Huggett, works 
manager of the company 
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Chemical Exports for September 
Australia, India and SA Still Principal Buyers 

A USTRALIA was by far thc largest im- 
porter of British chemicals last month. 

being the first country to exceed the 
£2.000.000 mark for some time. The total 
value of exports is less than for August but 
is appreciably up on the corresponding 
month last year. Onc of the most striking 
features is in exports to Mauritius which 
have increased by over 300 per cent com- 
pared with last month. 

Noticeable among exports of individual 
products is the steady increase shown by 
sulphonamides. The various alcohols taken 
as a group have also shown a substantial in- 
crease. Plastics materials, which formerly 
have shown steady increases, are almost the 
same for last month. 

There have been no significant changes in 
export5 of basic inorganic compounds. 
Amounts in general are slightly down on 
August. One notable exception to this is 
aluminium oxide which increased from two 
tons in August to over 1,000 tons in Septem- 
ber. The results of the dock strike, which 
are still being felt by many exporters, may 
possibly account for  this anomalous figure. 

EXPORTS : PRINCIPAL COMMODITIFS 
Sept. Aug. Sept. 
1955 1955 1954 

Acids, inorganic (cwt.) 17,678 16.7 17 22,384 
Copper sulphate (tons) 1,956 4,587 607 
Sodium hydroxide  

(cwt.) .. .. 358.986 441.696 288.180 
s o d i u m  c a r b o n a t e  

(cwt.) . . . . 
Aluminium oxide (tons) 
Aluminium sulphate 

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

(Ib.) 
Bleaching ddwde; ' 

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

inorganic (cwt.) . . 44,696 29,969 3 1,550 
Lead compounds, in- 

orzanic (cwt.) . . 5.362 6.416 5.769 
~ a ~ n e s i u r n  com- 

pounds (tons) . . 2,593 1,259 2,083 
Nickel salts (cwt.) . . 7.394 7.615 ,3.624 
Potassium compounds 

(cwt.) . . . . 6,221 5 610 1.935 
Acids, organic, & de- 

rivatives (value in £ s) 73,227 85,498 79,805 
Ethyl, methyl, etc. 

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

prep. (Ib.) . . . . 
Dyestulfs intermediates 

(cwt.) . . . . 

Total for elements 
& compounds in Es £4,694,381 £5,196,703 £3,900,476 

Coal tar (tons) . . 13,450 17,586 19,416 
Cresylic acid (gal.) . . 244,732 336,847 127,687 
Creosote oil (gal.) . . 1,184,730 1,526,730 1,087,395 

Total for tar pro- 
ducts in f s  . . £309,170 £407,774 £309,134 

Indigo, synthetic (cwt.) 2,805 1,801 1,404 

Total for synthetic 
dyestuffs (cwt.) . . 18,167 23,707 17,576 

Total for paints. pig- 
ments & tannins 
in Es . . . . £1,955,594 £2,058,582 £1,386,409 

Total for medicinal 
& pharmaceutical 
products in fs . . £3,053,274 £3,226,612 £2,642,836 

Total for essential 
oils, perfumes, etc. 
in £s . . . . £2,420,088 £2,526,821 £1,742,367 

Ammonium nitrate 
(tons) . . . . 847 307 1,077 

Ammonium sulphate 
(tons) . . . . 24,172 15,884 27,109 

Total for all ferti- 
lisers in Es . . £535,171 £341,229 £554.854 

Total for plastics 
materials (cwt.) 143,646 149,010 128,594 

Disinfectants, etc. (cwt.) 15,294 23,727 14,657 
Insecticides, fungicides 

(cwt.) 52,881 63,043 33,330 
Rodenticides '8; weed- 

killers (cwt,) 2,753 5,914 2,944 
Lead tetra-ethyl (gai.j 342,658 642,497 407,494 

VALUE OF EXPORTS IN E : PRINCIPAL BUYERS OF CHEMICALS 
Sept. Aug. Sept. 
1955 1955 1954 

Australia . . . . 2 121 669 1 731,750 1,837,361 
lndia . . . . . . 1:628:320 1:867,198 1.139,976 
South Africa . . . . 1,048.040 1,074,505 623,363 
New Zealand . . 918,890 665,125 645,738 
Netherlands . . . . 685,Ol 1 465,909 595,127 
United States . . 679,247 676,792 558,887 
Canada . . . . 656.76 1 769,778 422,093 
Sweden . . . . 508,323 424,910 442,003 
Nigeria ' . . . . 504,496 595,527 262,273 
Italy . . . . . . 481,439 467,550 377,945 
Belgium . . . . 481,320 455,892 357,713 
Eire . . . . . . 478,617 489,999 498,147 
Malaya . .  . .  474,537 372,246 245,901 
Western Germany . . 462,270 438,340 391,642 
Indonesia . . . . 420,165 181,285 161,835 
France . . . . 402,654 415,028 443,797 
Singapore . . . . 402,108 432.920 33 1,901 
Gold Coast . . . . 356.1 53 453,249 307,973 
Denmark . . . . 316,518 275,695 296,269 
Pakistan . .  . .  294,256 551,962 304,237 
Burma . . . . 286,556 300,844 205.157 
Ceylon . . . . 262,689 31 1,123 289,980 
Mauritius .. .. 258,930 83,486 98,520 

Total value of 
chenical exports . . 20,383.688 22.605,720 16,558,951 
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gen in the fluidised bed. Steam is used to 
control the temperature at the desired level 
and help mixing. The dcvolatilised char 
passes continuously into weighing drums 
which are periodically replaced; to avoid 
spontaneous combustion the char is sealed 
from air until it is sufficiently cool. 

The tar and gas leave the carboniser 
through cyclone separators. which collect the 
char dust, before it enters the product re- 
covery train. Thc pitch, tar, middle oil and 
light oil are in turn removed from the gas 
stream by direct cooling, indirect cooling. 
refrigeration and absorption. The resulting 
gas is sampled and sent to a stack for dis- 
posal. 

Several different bituminous coals have 
been successfully processed in the pilot 
plant, including Pittsburgh seam coals from 
Ohio and West Virginia, Kentucky coal and 
Colorado non-coking coal. A simple 
method has been developed for determining 
the operating conditions required to handle 
a coal successfully. All coals tested to date 
have possible operating ranges which can be 
exploited, although many have not yet been 
processed in the pilot plant. 

Some ty~ica l  yields for differing process- 
ing conditions and different coals are given 
in Table 11. They range from 20 to 30 gal- 
lons of liquid products per ton of coal pro- 
cessed. An average of from three to five 
per cent of coal by weight is consumed to 
supply heat for the process. The quantity 
of gas vroduced is generally small and rela- 
tively low in heating value. However, by 
careful control of operating tempera- 
tures most of the gas can be removed in 
combustible form and used at the carbonisa- 
tion plant for steam raising or pre-heating 
air. 

Continuous fluidised carbonisation may 
now be considered a working process show- 
ing promise of being universally adaptable 
to all bituminous coals. Whether a plant 
can pay for itself in a reasonably short time 
has yet to be established, but United Engi- 

TABLE IT.-Ti,pic 
Coal Source 

Preoxidiser, OF. .. 
Carboniser. OF. . . 
Yields. per ton (dry basis)- . . . .  Tar. gal. .. Light oil, gal. 

Char. Ib. . . . .  
~ropert iei  of products- 

Char, volatile per cent 
Char, BThUIlb. .. 
Tar, soecific gravity 
Gas, BThU Icu. ft. 

neers claim to have evidence that a mini- 
mum sized plant with a capacity of 1,500 
to 2,000 tons per day could be paid for out 
of profits before taxes in less than four, 
and possibly three years, assuming relatively 
cheap coal is available. 

Wherc char is used for fuel. or as a raw 
material for gas production, certain factors 
must be considered. Char is very reactive 
to oxygen, carbon dioxide and steam. and 
will thus accelerate thc combustion and gasi- 
fication processes. It is also relatively 
friable. and its sulphur content is usually 20 
to 30 per cent less than that of raw coal. 
Char is frce-flowing, dry, and a surprisingly 
clean material to handlc. Sales of tar are 
an important consideration in the use of 
char. 

On the basis of very preliminary estimates. 
a continuous fluidised carbonisation plant 
using a two-stage process and a simple tar 
recovery system can t e  erected for approxi- 
mately $500 per ton per day. If three years 
is taken to bc the minimum acceptable 
period for paying for the plant. at least $50 
(before taxes) must be realised on each ton 
of coal processed. On average, one ton of 
coal will yield 25 gallons of liquid products. 
1,400 Ib. of char, and a small amount of 
excess gas which may be neglected for the 
puroose of this calculation. 

Processing costs, including labour and 
fixed charges. but excluding the cost of coal, 
are anproximately $0.50 to $1.50 per ton. 
depending on the plant size. Assuming an 
average of $1.00 per ton for a medium-sized 
plant, if the coal costs $X per ton. and the 
char and coal have roughly the same heat- 
ing value. then the tar must bring 
0.30 X + 1.50 
------- = 0.012 X + 0.06 cents per 

25 
gallon. Thus. $4.00 coal could be pro- 
cessed if tar ,brought 10.8~ per gallon, 
while $10.00 coal would require 18c per 
gallon beforc the plant could be paid for in 
three years. 

.a1 Yirld Data 
Ohio Pittshurnh West Vir~inia Colorado 

. . 750 730 800 650 

.. 850 840 1,050 970 
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CONTINUOUS FWlDlSED CARBONISATION 

PILOT PLANT 

Forticel Propionate Plastic cel established its superiority during pilot 
operations. 

THE Celanese Corporation of America 
plans to inaugurate the first large-scale 
commercial production of cellulose pro- Clean Air Bill Puny 
pionate plastics a t  its Belviderc, NJ, 
It will be marketed under the name Forticel. 

This cellulosc propionate operation will 
give the company another line of plastics 
products in addition to  cellulose acetate, 
polythene, polyvinyl acetate emulsions 
and polyester resins. 

Assured sources of high-quality propionic 
acid now available for the first time at the 
Celanese chemical plant a t  Pampa, Texas, 
and of high alpha cellulose a t  affiliated 
plants in Canada and Mexico, are primarily 
responsible for the decision to  go into com- 
mercial production, says Mr. Bjorn Ander- 
sen. president and general manager. The 
field was first explored by the company in 
1945, with a pilot plant operation. 

Production in volume of Forticel will 
start in November. Meanwhile, sample 
quantities of the plastic are being evaluated 
by moulders in such a~vlications as fountain 
pens, telephones, appliance housings, foot- 
ball helmets and other end uses where Forti- 

IN A leading article, the Medical World 
describes the Clean Air Bill as  a 'puny 
measure'. There are too many escape 
clauses, it says, and industry is to be allowed 
too many years within which to comply. The 
article continues : 

'So  much in the bill is permissive and 
there is no sense of urgency in its measures. 
The health of people is being sacrificed to 
the overriding fear of harming industry'. 
Referring to the ' omissions ' of the bill, the 
article says that the most serious is the 
failure to mention the probIem of sulphur. 
' The nationalised undertakings producing 

gas and electricity are to  be transferred t o  
the Government Alkali Inspectorate, and 
thus removed from effective criticism by 
local authorities. The desirability of rid- 
ding the air of concentrated sulphur fumes 
from these major installations is not men- 
tioned. The maximum cost would be 10s. 
per ton of coal used. We should insist on 
this being a national charge'. 
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Treating Trade Effluents 
Effective Chlor inat ion by New Process  

A M E T H O D  of treating trade efRuents by 
chlorine has been developed by the 

Paterson Engineering Company. 
One of the greatest difficulties in the use 

of chlorine as a sterilising agent is that the 
moist gas is extremely corrosive, attacking 
the metal parts of the apparatus and reduc- 
ing them to an unserviceable condition in a 
very short time. 

In the Paterson Chloronome a barrier is 
placed between the control apparatus and the 
water supply and all metallic parts are thus 
kept free from the possibility of corrosion. 
The essential parts of the apparatus are  the 
pressure reducing, flow control and metering 
mechanisms. 

Chloronomes have been installed to purify 
gaseous effluents from factories and pro- 
cesses which result in noxious smells. Many 
industries discharge gaseous effluents into thc 
atmosphere; some of these cause nuisancc 
to the local residents, and very often chlor- 
ine is successful in reducing or eliminating 
this. 

The equipment necessary for the control 
and administration of chlorine includes ap- 
paratus for the measurement of quite small 
quantities of chlorine gas (and other chlor- 
ine reagents, such as  sodium hypochlorite 

and bleaching powder) as well as large capa- 
city chloronomcs which can be calibrated to 
give direct readings in pounds o r  kilograms 
per hour o r  day and can be fitted with any 
required form of automatic control. 

Thc efilucnts for example from certain 
manufacturing processes, particularly those 
handling organic materials, are often very 
foul o r  became foul after delivery into the 
local authority's sewers. In certain cases the 
sewerage authority may refuse to accept 
elllucnts which might cause rapid putrefac- 
tion. Chloronomes can be installed to  add 
chlorine td such eflluents before they reach 
thc sewers thus preventing the onset of putre- 
faction and removing the objection to  the 
delivery of works effluents into the sewers. 

Chlorine is also very effective when ap- 
plied to  scwagc to prcvcnt it becoming septic 
either in the form of permanent treatment or 
temporarily while reorganisations or  exten- 
sions of work are being carried out. 

Another apparatus is the Chlorograph (re- 
cording Chloronome) which enables contin- 
uous records to be given which can be 
referred to a t  any time to satisfy any in- 
quiries that treatment has been applied on 
a particular date. The Chlorograph also 
enables the management to  know that the 
treatment is continuously given, and that any 
interruption due to the replacement of 
cylinders of chlorine is of the shortest 
possible duration. 

A large capacity Chloronome 

Head Wrightson Sign Agreement 
Head Wrightson Processes Ltd., of Lon- 

don, have signed an agreement with D. Bon- 
aldi & Co. for the manufacture in Italy of 
the Head Wrightson air cooled heat exchan- 
gers. 

Institute of Metals Symposium 
Professor Cyril S. Smith, Sc.D., Director 

of the Institute for the Study of Metals, the 
University of Chicago. will lecture on 'The 
Shape of Grains in Single-Phase & Two- 
Phase Alloys ' by invitation of The Institute 
of Metals a t  the Royal Institution, Albe- 
marle Street, London W.1. at 8.30 p.m. on 
Tuesday, 8 November. The lecture will 
precede an all-day symposium (admission 
without ticket) on ' The Mechanism of Phase 
Transformations ' which - will be staged at 
the Royal Institution on Wednesday, 9 
November. from 10 a.m. to 12.30 p.m., and 
from 2.15 p.m. to 5 p.m. 
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' Enforced Order ' Crusher & 
Mixer* 

by DR. M.  S. FRENKEL 

T HIS article starts with the representation 
of a further embodiment of the 'enforced 

order '  mixer and extruder introduced in a 
previous article (I), which has the additional 
feature of a continuously conical interface 
between the inner and the outer screws (Fig. 
l), to permit relative axial motion between 
them. This provides the foundation for 
developing the mixer into a crusher, and 
provides for the mixer and extruder as such 
the feature of easy adjustability of clearance 
according to requirements which makes the 
construction less dependent on close toler- 
ances, and enables wear to be taken up, etc.. 
together with the feature of easy disassembly 
for cleaning, etc. 

It is shown, both for the mixer and 'for 
the crusher, that all parts of the operating 
surface enclosing the material worked upon 
simultaneously take effective part in the 
operation, and that the effective operating 
surface area is brought to a maximum rela- 
tive to the volume worked by the comple- 
mentary screw configuration. The mixer is 
seen to have some of the essential properties 
of a crusher, a s  it crushes smaller material 
(lumps) in ' enforced order '. 

Relative Axial Motion 

The development from the mixer to the 
crusher proceeds by addition of construc- 
tional features providing relative axial 
motion between the two screws. In this way 
the volume containing the material to be 
worked is decreased as a function of time, 
so developing, by an approach of opposite 
operating surfaces, a crushing pressure in- 
creasing as a function of time simultaneously 
all over the operating surface, bringing all 
parts thereof into simultaneous crushing 
action increasing with time (Figs. 9. 7 for 
intermittent, Fig. 8 for continuous through- 
put). 

At the same time this axial motion pro- 
vides the further feature important for 
crushing that the two opposite operating 
surfaces have velocities relative to one an- 
other in three. mutually normal directions, 
i.e. a velocity of approach producing the 

pressure as function of time which is 
required for crushing, and two mutually 
normal velocities tangential to the operating 
surface to produce the relative motions re- 
quired as minimum conditions for effective 
crushing. 

Processes Adjustable 

All the processes in the mixer as ,well as 
in the crusher are adjustable to requirements 
by adjustment of speeds of rotation of com- 
ponents, to  make different parts of the 
operation complementary. In the crusher, 
the reciprocating motion, the rate of which 
can be adjusted, is made elastic by means 
of springs. The speed and the stroke are 
also made adjustable to take into account 
different properties of materials, and by re- 
duction of stroke to zero, to effect conver- 
sion into a mixer and crusher for smaller 
material. 

It is shown how in this way mixers and 
crushers are obtained which provide uni- 
formity of output, maximum specific per- 
formance, most effective utilisation of power 
input per unit volume and minimum wear. 

The article comprises three sections : - 
Section (A) Illumination of the features 

of the mixer, with reference to Figs. 1-6, 
which are important for crushing; 

Section (B) Addition of further features 
(Fig. 1) providing the foundation (common 
root) for development in different branches 
of engineering, crushers, turbines, etc.; 

Section (C) Description of the pro~erties 
of the developed crushers, as continuation of 
the development of the common root into 
different branches of engineering such as 
crushers (Figs. 7-1 1). 

(A) The common prouerties of the 
'Enforced Order' Mixer (Fig. 1) or as des- 
cribed in Ref. 1, with a crusher, etc., are 
as  follows:- 

(1) Since the inner and the outer screws 
(1 & 2) both rotate and produce the material 
transfer between them in the alternative roles 
of giver and taker (in sections 7 and 8 res- 
pectively). all parts of the surface enclosing 

* Covered by patent applications. 
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the material to be worked d o  effective work 
npt only one after another, but simultane- 
ously. 

Hence : - 
(a) every part of the operative surface 

contributes simultaneously to  the total 
work, so  that the total work done per unit 
time is a maximum; 

(b) the power-input per unit volume of the 
mass worked is large; 

(c) since, on account of the simultaneous 
action, the work is distributed all over the 
operative surface, the specific forces per unit 
area are kept relatively small, providing 
minimum wear per unit time. 

(2) On account of both rotating compon- 
ents having the geometrical configuration 
of complementary screws. the effective area 

of operating surface, in relation to the 
volume of material enclosed, is made large, 
and this operating surface is made to pene- 
trate all through this volume, so  that the 
operating properties l(a), (b) and (c) above 
are further improved. 

(3) Both screws, owing to their rotation, 
separately work and move the material for- 
ward, and furthermore, due to being oppo- 
site-handed screws with opposite rotations, 
they intcract t o  improve the forward motion 
in each towards the same exit. 

(4) T o  clarify the crushing effects in the 
mixer, consider the occurrences to a lump of 
material which at entry is somewhere in the 
depths of the groove -of the inner screw. 
Through the rotation of the screw this lump, 
i a  its forward transport, proceeds in the 

Fig. 1.-Diagrammatic section of continuous 'enforced 
order' mixer-extruder with axially adjustable inner 
screw: I Inner screw. 2 Outer screw (opposite thread 
to inner screw) in four sections. 3 Casing. 4 
Gland for sealing joint between casing 3 and outer 
screw 2 and between sections of outer screw 2. A 
dynamic gland as in Fig. 10 of Ref. 1 is shown, 
though for certain purposes other types might be 
used. 5 Feed-section of inner screw. 6 Entry-funnel. 
7 Red,ucing groove cross-section of inner screw, 
lncreaslng groove cross-section of outer screw. 
material-transfer from inner screw as giver to outer 
screw as taker. 8 Increasing groove cross-section of 
inner screw, complementary reducing cross-section 
of outer, material-transfer from outer screw as giver 
to inner as taker. 7 and 8 combined make one 
mixing-cycle. 9 Zone of intense mixing (shear- 
mixing in three mutually normal planes) between 

opposite screws (see Figs. 2.  3. 4 and 5 ) .  14 Inter- 
face between inner and outer screw here conical 
with a straight generating line. althohgh this could 
hc curved. This makes possible withdrawal of the 
Inner screw for cleaning, etc. and adjustment of 
clearance by adjusting means not shown. 15. 16. 17 
18 SectZons of outer screws. 19. 20. 21. 22 M?u?~I 
ing and gear provisions for Independently drrv~ng 
the outer screws and for independently adjusting 
their angular velocities. The sections of screw cover 
from the beginning of material-transfer to the cross- 
section at  which opposite grooves each contain 
about the same mass, section 15. from there to 
the cross-section of nothing in the inner groove. 
section 16, and corresponding extent for sections 17 
and 18. The number of starts of screw. groove 
profiles. land-shape of interface, clearance. etc. 

may be varied to suit requirements 
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groove of continually reducing cross-ssc- 
tional area until in some axial position on 
the way to the zero depth position it arrives 
at  the surface of the groove and becomes 
involved in the material transfer to the outer 
screw. 

With the opposite grooves of the screw 
gripping the lump like claws, the opposite 
rotations of these mooves lead to the crush- 
ing of the lump. Furthermore, the frag- 
ments which still remain situated partly in 
one groove and partly in the opposite 
groove, are subjected to the tendency of the 
two screws to move this fragment forward 
towards the same exit along different helical 
paths which cross one another, which leads 
to the crushing of these fragments. Any re- 
mains of the lump deeper in the groove will 
be similarly crushed in the further transport 
towards the zero depth where finally nothing 
is left in the inner groove, and so on. 

Furthermore, the material transfer from 
one screw to the other in the intermixing 
zones 9 proceeds with couples in three 
mutually normal planes (see Figs. 2-5. 
treated in Ref. 1). and, as seen in Figs. 2 and 
3, the tops of the lands cut into the con- 
tents of the opposite grooves and also sweep 
across the grooves. This takes place simul- 
taneously all over the conical interface (14) 
from the top of the grooves to the zero 
depth position and back again, providing not 
only mixing. but also crushing in ' enforced 
order '. 

Fig. 2.-Detail section through opposite threads of 
inner screw (I) and outer screw (2) in the relative 
position as in Fig. 1, showing the vortices within 
the grooves and how these change along the axis 
through the material transfer (compare with Fig. 6 
f o r  ctfects in convcntional extrudcr screw). 9 indi- 
cates the zone of intense mixing with couples and 

rotations in three mutually normal planes 
Fig. 3.-Detail section through opposite threads of 
inner and outer screw in the same p'ane as Fig. 2, 
after relative rotation of the screws by ~ 1 4 .  This 
shows the lands cutting into the material in the 
opposite groove and sweeping across its width, during 

the rotations of the screws 
Fig. 4.-Detail for Fig. 2, showing the couples (i). 
(ii). (iii) producing the shear-mixing and milling in 

three mutually normal planes in the zones 9 
Fig. 5 -Detail for, Fig. 3, showing the shear-mixing 
couples (iii) operating with only half the arm (b) of 

the couple in Fig. 4 

( 5 )  The material transfer proceeds until 
a t  the cross-section of zero depth the giver- 
groove is empty and the taker-groove full, 
after which the transfer is reversed, with 
the roles of giver and taker reversed between 
the screws. Thus, owing to the complemen- 
tary construction of co-acting screw compon- 
ents, every differential of the mix has to pass, 
in ' enforced order ' along a path providing 
a series of different treatments where each 
of these paths provides the same comple- 
mentary treatments-as is necessary for uni- 
formity of crushing and mixing. 

(6) In contrast to a one-piece screw (in 
a conventional extruder) where a change of 
speed can only improve the effects in one 
section along the axis, while worsening the 
effects in all other sections, in this construc- 
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tion (Fig. 1) the independent adjustability of 
the speeds of the sections 15, 16, 17, 18 pro- 
duces the complement of the effects of these 
sections, with regard to producing. the 
required different states of intermixing, 
density, temperature, pressure, etc., along 
the axis, as  suited to the properties of the 
plastic o r  other material and to the required 
extrusion conditions (speed of throughput. 
etc.). Hence precision of performance for 
various end requirements can be obtained by 
adjusting speeds, so that the construction 
need not be built to such close tolerances 
and hence the outer screws, for example, 
can be castings. 

(B) The mixer construction of Fig. 1 has 
further the following additional properties 
beyond the embodiments of the first article 
(I), which point the way to  the transition 
from this root development t o  the branch 
developments of crushers, etc. 

(1) On account of the interface (14) be- 
tween the complementary screws (1 & 2) 
being here a continuous cone mantle, this 
construction permits a relative axial motion 
between the inner and the outer screw. 
which is an important feature for crushers as 
treated later. For mixers and extruders this 
is very important since it enables the inner 
screw to be taken out easily for cleaning, 
etc. 

(2) At the same time, this axial mova- 
bility enables the clearance between the 
lands of opposite screws to be adjusted ac- 
cording to  requirements, thereby making the 
construction more independent of precision 
of tolerances. 

(3) This axial adjustability also enables 
wear to be compensated for, etc. 

(4) The conical shape of the inner screw 
enables this to be divided into sections along 
the axis with considerably greater cross- 
sections of internal shafts than are possible 
in a cylindrical screw (1). (Fig. 8) to transmit 
the torqucs required. 

( I )  The additional feature of a reci- 
procating axial velocity of, for example, 
the inner component (21 in Fig. 7; 61 
in Fig. 9) can be brought about by dif- 
ferent means, mechanical, etc., these means 
being provided by elastic springing devices 
(see Fig. 10, detail) which may have adjust- 
able rates (21, (3). Figs. 7, 8 and 9 indicate 
diagrammatically double eccentrics (41 on 
Fig. 7; 51 on Fig. 8; 73 on Fig. 9) having 
adjustable strokes and speed as examples 
of such reciprocating machinery. 

(2) The significance of this feature of 
reciprocating axial velocity of the inner com- 
ponent for enforced order crushers is as fol- 
lows : -- 

In the enforced order mixer construction 
(Fig. 1) the pressure for working and trans- 
port of the material increases continuously 
along the axis owing to  the rotation of the 
screws, from a minimum pressure a t  the 
entry to a maximum pressure at the end 
(pressure p, as function of axial distance s), 
where a considerable length of the screw 
therefore does not contribute to  the com- 
pression type of crushing. It is, however, 
important for the operation of crushing to 
provide an additional considerable pressure 
which increases as function of time t 
(pt = f(f)), and that this additional pressure pt 
should act simultaneously on all parts of the 
surface area enclosing ihe material to be 
crushed, i,e, substantially equal increases of 
this pressure pt (as function of time) should 
occur simultaneously for each part of these 
operating surfaces, so that each part of these 
surfaces, from beginning to end, should con- 
tribute to the crushing. 

However, pressure changes the shape of 
the pieces and splits them, but does not 
divide the fragments. Therefore, in con- 
nection with this increase of pressure pt it 
is important for crushing that the two oppo- 
site operating surfaces should have veloci- 
ties relative to one anothcr in three mutually 
normal directions all over their surface 
areas, i.e. a velocity of approach producing 

(C) The Enforced Order Crusher. the prcssurc p ,  required for crushing, and 

Fig. 6.-Diagrammatic sketch of a 
screw 12 rotating in a cylindrical 
hovsing 13, showing how the same 
vortex of material persists in the 
groove throughout, with stratifications 
o f  the material accordingly In the 

ct~nvuntional extruder (ref.4) 
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Fig. 7-Diagrammatic crusher on  'enforced order '  
mixer p r i n c i p ! ~  with reciprocating motion of the 
inner screw: 31 Intcrnal scrcw. Fixturc. 33 First 
section of outer scrcw. oppowte hand t o  :ancr 
screw. 34 Second section of outer screw. opposite 
hand to  inner scrcw. 35 Mixing-cyclc wit11 conical 
interface. 36 Mixing-cycle with cylindrical interface; 
this enahlcs the inner screw to he moved axially t o  
change clcarancc for crushing in tlic conical section, 
while mainta'ning minimum clearance in the cylin- 
drical section. 37 Dynanuc o r  other glands. 38 
Bearing and gear-driving mcchanisni for outer screw- 
section 23. 39 Bearing and gear-driving mcchan'sm 
for outer screw-section 24. 40 Driving mechanism 
for inncr scrcw o r  screws. 41 Adjustahlc double 
eccentric, diagrammatic representation c~f some suit- 

two mutually normal velocities tangential 
to the operating surface to obtain the rela- 
tive motions rcquired for dividing the frag- 
ments in all directions. 

(3) The importance of these additional 
properties will be shown, for the sake of 
simplicity, with reference to Fig. 9 to start 
with. in which a plunger 61 without grooves 
only reciprocates axially (without rotating) 
while the outer screw components 66, 67 
and 68 rotate, in contrast to the examples 
of Figs. 7 and 8 where the reciprocating 
plunger likewise is a screw and also rotates. 

T o  keep down wear, the impulses which 
occur on sudden change of pt  due to the 
plunger meeting pieces of material of differ- 
ent size. hardness. etc.. are taken u p  elastic- 
ally. e.g. by spring means on the recipro- 
cating drive (see detail Fig. 10). 

In operation, on the in-stroke of the 
plunger 61 the reduction of the volume en- 
closing the material, owing to the conical 
plunger shape, proceeds evenly all over the 
operating surface due to the s imul taneo~s  
approach of the conical surface to  the oppo- 
site screw surface. This approach brings 

ahlc means for giving the inner screw a n  axial 
reciprocating  notion. 42 Eccentric driving shaft, 
centre A. 43 Disc of internal eccentric. centre B. 
44 Disc of outer eccentric. 45 Rim of cccentric- 
a d j u t i n s  mechanism for t he  stroke (b) is not shown. 
46 Connecting rod. 47 Joint t o  guided connectron 
with axial:y nloveable and rotated inner scrcw. 48 
Guide-provision. on  lixturc. Sp:ing-means, for 
exatiiple as  indicated in ' t h e  detail Fig. 10 of Fig. 
9 for the mounting of the driving shaft of t he  
eccentric is provided for making the axial reciprocat- 
ing motion e'astic. When th's is adjusted to  zero, 
t he  machine operates a s  a mixer and crusher for 
small material, (b) is the stroke of the eccentric. 
(d) indicates the direction of the axial motion of t he  

inner screw just before dead centre 

about the substantially equal increase of 
pressure pt simultaneously all over the 
operating surface as function of time. 

The same in-stroke of the plunger pro- 
duces the relative velocities between all the 
corresponding parts of the opposite operating 
surfaces in three mutually normal directions, 
viz. the velocity of approach normal to  the 
cone surface, producing p t  required for 
splitting. a velocity component along the 
generating lines of the cone and velocities in 
the circumferential directions normal to 
both. required for the dividing, and resultant 
crushing. 

(4) In the even and simultaneous approach 
of the conical plunger surface to the screw 
surface. different parts of the material will 
be subject to different treatments, according 
to their size, shape and disposition, of which 
four main cases will be treated here. This 
is apart from the further significance of the 
simultaneous pressure increases pt taking 
place all over the operating surfaces, as des- 
cribed in Section A, parts 1 and 2. 

(i) For pieces of material which are in 
contact with the lands, the increase in pres- 
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sure pt with time produces indentations by 
these lands which deepen with the continu- 
ous approach of the plunger surface to the 
screw surface-leading to crushing. Fur- 
ther, with the rotation of the outer screw, 
these indentations by the lands broaden in 
the directions of the lands, which spreads 
crushing effects in different positions in 
various directions. 

(ii) For pieces of material which are con- 
tained within the cross-section of a groove 
of the outer screw, the rotation of the screw 
transports these into continuously decreasing 
cross-sectional areas of groove towards the 
smallest cross-section-so that in this way 
under the continuously increasing pressures 
p, and p, through the decreasing cross- 
sections of groove the pieces are crushed. 

(iii) (a) Pieces of material which are 
partly within the cross section of a groove 
and partly embedded in the material outside. 
are subjected to crushing effects on account 
of the rotation of the groove of the outer 
screw and on account of the axial motion of 
the plunger, and furthermore, the rotating 
screw tends to transport the piece towards' 
the exit on a helical path which crosses the 

Fig.8.-Diagrammatic broken view of two crusher- 
units of Fig. 7 in c<)mplementary axlal arrangcrnent. 
The two units are numbered I and 11. with like 
numerals denoting like parts a s  in Fig. 7, and the 
suflixes denoting the unit concerned. 51 Common 
eccentric for axial motion of the inner screws of the 
two crusher units. 52 Driving shaft of inner 
eccentric, centre A. 53 Disc of inner eccentric, 
centre B. 54 Disc of outer eccentric, centre A. 
45(1) and 45(1I) are the two rims of the double 
eccentric connected to units I and 11 respectivelv. 

axial direction of motion of the plunger, 
which provides a further crushing effect. 

(b) Alternatively, due to the approach of 
the plunger surface, such pieces, or fragments 
of picccs crushcd as under (iii) a, are pushed 
into the groove cross-section altogether. 
where they are crushed according to case ii 
above. 

(iv) Pieces of material not within contact 
of the screw nor within a groove are brought 
to crushing according to one of the cases 
(i-iiij above during the approach of the plun- 
ger towards zero clearance. 

(5 )  The four main states of crushing 
operation which were described with refer- 
ence to Fig. 9 were shown to arise owing to 
the axial velocity of the conical plunger and 
the rotation of the conical outer screw mem- 
bers. In the examples of Figs. 7 and 8 
there are the additional features (a) that the 
plunger 21 is formed as a conical screw (in 
35, having decrcasing cross-sectional areas 
of groove in part I and increasing cross sec- 
tional areas of groove in part 11, with outer 
screw to complement), and (b) the inner 
screw is made to rotate in,the opposite direc- 
tion to the outer screw. Therefore, the four 

The adjustment means for the stroke (h)  of the 
eccentric 1s not shown. Spring-means, for examp!e 
as indic;~ted in the detail of Fig. I0 for the mount- 
ing of the driving shaft 52 of the eccentr:~. is p:o- 
vided to  make the axial reciprocating motion elastic. 
In the position shown, unit 11 has compressed the 
material contained in it, while unit I is in the 
expanded position. with clearance (a). Arrows (d) 
indicate the directions of axial motion just hefore 
dead centre, and the rotary arrows indicate the 

opposite rotations of the sc rew 
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Fig. 9 -Diagrammatic crusher: 61 Inner plunger. 
62 Outer screw. rotatable in sections. 63 Conlcal 
part of p'unger. 64 Cylindrical part of plunger. 65 
Rounded screw thread in the outer screw. having 
continuously reducing cross-sectional area o f  grooves. 
66. 67. 68 Axial sect'ons of the outer screw 62. 69. 
70, 71 Mountings and driving means for these 
sections. 72 Glands for sealing relatively rotating 
sections. 73 Means for producing axial reciprocating 
motion with adjustable stroke, diagrammatically 
shown as double eccentric, here set for stroke 'b'. 
74 Driving shaft for inner eccentric. 75 Disc of 
inner eccentric. 76 Disc of outer eccentric. 77 Rim 
of eccentric. 78 Connecting rod. 79 Cross-head 
having s h t ~ s  RO on guides 81. the cross-head 
connecting to the plunger 61. 7H(ll) A second con- 

cases of crushing described for Fig. 9 for 
rotation of the outer screw only, in this case 
apply not only for the outer screw but also 
for the inner screw separately, so that hence 
one obtains .roughly double the crushing 
effect due to these four types of occurrences 
from both screws simultaneously. 

Beyond these, however, the examples of 
Figs. 7 and 8 have several more important 
crushing effects of which two will be repre- 
sented. 

(6) Any piece of material not contained 
in any groove of either screw will be brought 
by the gradual approach of the two conical 
screw surfaces into touch with these surfaces 
in the following two ways: (a) it is gripped 
by two opposite grooves like claws. or (b) 
it is gripped between two opposite lands. 

In the case (a) of two opposite grooves of 
the screws gripping a piece (like claws). the 
opposite rotation of these grooves leads to 

necting rod from a second rim for driving an oppo- 
site unit of crusher, according to the arrangement 
indicated on Fig. 8. 88 Indicates rotation of outer 
screw. 86 axial velocity of plunger just before dead 

centre 
Fig. 10.-Detail of the elastic mounting of the 
eccentric driving shaft: 74 Driving shaft of the 
eccentric. 82 Diagrammatic bearing means for shaft 
74. 83 Guides extending from bearing means. 
paral!el to plunger-axls. 84 Spiing-means acting on 
the bearlng. 85 Fixed abutments for spring means 
Fig. I l .-Diagrammatic double crusher: 91 Plunger- 
body. 92. 93 Conical sections of ~ l u n g e r  at  either 
side. 94. 95 Conical sections of outer casing, which 
is rotatable. 96 RotatabIe outer casing. 97 Con- 

nection to ~eciprocating pmvision for plunger 

the crushing of this piecc, and further to 
that the axiaI motion of the inner screw 
relative to the outer screw leads to crush- 
ing. Furthermore, the fragments which 
still remain situated partly in the one and 
partly in the opposite groove, are subjected 
to the tendency of the two screws to trans- 
port these forward towards the same exit 
along different helical paths which cross one 
another. This leads to further crushing of 
the pieces the fragments of which will finally 
be transported in separate grooves, where 
their further crushing proceeds according to  
case (ii), down to the groove cross sections 
of zero areas. 

In the case (b) of a piece gripped by two 
opposite lands, opposite indentations into 
the piece are formed which deepen with the 
approach of the conical screw-surfaces, so 
that the extremities of the indentations ap- 
proach one another-and simultaneously, on 
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account of the opposite rotations, these 
deepening indentations are broadened in two 
crossed directions, viz. the directions of the 
lands, leading to crushing in different direc- 
tions. The fragments are  further crushed 
according to  one o r  another of the cases 
already described. Space does not permit 
going into descriptions of further cases of 
crushing occurrences. 

(7) The adjustability of speeds of rota- 
tion of all the sections (such as 35 and 36, 
Fig. 7) akong the axis, permits:- 

(a) making the effects of all the sections 
along the axis of the apparatus complemen- 
tary to one another; 

(b) the operation of crushing generally to 
be adjusted for different materials having 
different hardness, consistency, size of pieces, 
etc., a s  also does the adjustability of the 
mean speed and of the stroke of the reci- 
procating motion. The ' rate' of the spring 
effect of the elastic mounting (see detail Fig. 
10) may also be made adjustable, by means 
described in (2) and (3). 

(8) In all three examples shown, the end 
sections with cylindrical interfaces (36 in 
Fig. 7, 65 in Fig. 3, serve to maintain the 
compression of thc material in the conical 
sections at  required magnitudes, which can 
be adjusted by adjustment of the rotational 
speeds of the cylindrical components. 

(9) Furthermore, the cylindrical sections 
serve to complete the finer crushing opera- 
tions, for Fig. 9 according to case ii, and 
for Figs. 7 and 8 to casc iii and 6. 

(10) The double arrangement of two 
units (either of Fig. 7 or  of Fig. 9) as indi- 
cated in Fig. 8, has the advantage of provid- 
ing complete continuity of crushing relative 
to  a common input and a common output. 
A further advantage is that the work of the 
reaction forces arising in the forward trans- 
port of material effected by the inner screw 
in the expanding unit, which is otherwise 

reduces the operating temperature. Fur- 
ther factors in this are the periodic expan- 
sion of the operating volume in the recipro- 
cating constructions, the material transfer 
from one screw to the other in the comple- 
mentary constructions, ctc. Furthermore, 
on account of the complementary construc- 
tion the material transfer from one screw to 
the other together with the considerable dif- 
ference of velocity in the axial direction 
between the components produces further 
considerable crushing bctwecn the lands and 
oppositc sides of grooves. 

(12) I t  will be seen from Fig. 1 that the 
minimum constructional features character- 
istic of the enforced order mixcr are that it 
comprises at least two operative components 
of which one, at  least in part, surrounds the 
other one and of which a t  least.one'is rotat- 
able, this rotatable component comprising 
sections along the axis of rotation the angu- 
lar velocities of which are independently 
adjustable. 

Fig. 11  indicates diagrammatically an ex- 
treme case of a construction having the mini- 
mum features fulfilling the fundamental 
principles for crushing as set out in section 
C ( I )  abovc, and which hencc provides a 
foundation for development of crushers for 
various rcquirements. 

A construction with minimum construc- 
tional features for crushing comprises at 
least two comnonents (91 and 96, for exam- 
ple), one of these (e.g. 96) at  least in part 
surrounding the other one, at  least one of 
said comnonents (e.g. 96) being rotated and 
at  least the other component (e.g. 91) being 
made movable along the axis of this rota- 
tion. Furthermore, this diagram illustrates 
one component (91) onerating as a conical 
plunger at  each end (92 and 93) thus provid- 
ing simultaneously compression of operating 
space at  one end and expansion of operating 
space a t  the other end. 

lost, goes to  assist the compression in the REFERENCES 
other unit. Although energy is taken from ( l r  Frenkcl. M. S. THE CI,I:MICAI. ACE. 1955. 72. 1435. 
these reaction forces in accelerating the reci- (2) Frenkel. M. S. B.P. 675.655. 

(3) Frenkcl. M.  S. U.S.P. ?.639:140. 
procating masses (i.e. the inner screws. etc.. (4) Gmnt, D. and Walker, W. Plastics Progress 1951.' 
and any material contained in their grooves) 
from dead centre to  maximum axial velocity. 
the greater part of this energy is transferred Moving to Bigger Factory 
to the compressing unit during the reduction T h e  growing demand for industrial elec- 
of velocity from maximum to  the other dead tronic controls has decided Elcontrol Ltd. to 
centre. move into a new and larger factory. although 

(11) In  all the units described, even dis- they went into their present premises at 
tribution of mechanical work throughout Hitchin. Herts, only three years ago. 
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Sedimentation of Powders in Liquids 
Results of Some Recent German Research 

I F a finely dividcd powder is uniformly 
dispersed in a fiquid and is not of col- 

loidal fineness it begins to settle practically 
at  once. and forms a sediment of volume 
S, which varies, according to the medium, 
in rate of settlement, size and structure. 
Among the governing factors, besides density 
and viscosity of medium, a re  the forces 
between the particles and between these and 
the medium. Rate of settlement, in media 
of about equal viscosity, may bc greater in 
the heavy than in the lighter liquids, e.g. 
greater in carbon tetrachloride than in 
alcohols or  esters. In the full range of mix- 
tures of waterldioxane from 0 to 100 per 
cent, density may only vary by a few 
per cent, and viscosity just as little, yet 
volume of sediment and deposition rate may 
exhibit wide variation. Other factors are 
pretreatment of the powder, particle shape, 
crystal forms and presence of surface active 
agents. 

Starting with these well known and ele- 
mentary facts. Professor K. L. Wolf and co- 
workers of the Laboratorium f. Physik u. 
Chemie der Grenzflachen, Kirchheim- 
Bolanden, describe some of their recent 
work in this field, following that already 
described elsewhere (1) (Derrtsche Farhen 
Zdt .  1955. 9, 377-387). 

enough if the test material has polar con- 
stituents with attraction between them and 
the polar liquids used as media. But it 
remained to be seen whether similar be- 
haviour would be met in the sedimentation 
of substances which, like certain solid hydro- 
carbons, have few polar groups or none a t  
a 11. 

Several Media Tested 

To this end some typical materials of a 
non-salt type, namely paraffin and other 
waxes, were pulverised and sieved to  a grain 
size of 0.1 mm.; then dispersed and sedi- 
mented in the same liquids as before (2). 
The media used were : carbon tetrachloride, 
cyclohexane, hexane, benzole, ether, tetra- 
hydrofurane, dioxane, methyl acetate, ace- 
tone, acetonitrile, butyronitrile, t-butanol, 
propanol, butylamine, methanol, water, 
formamide. Most or all of these were used 
in subsequent tests, with 1.5 g. of powdered 
material. In  the present case behaviour was 
quite different from that of salts o r  salt-Iike 
material. Volumes now differ little in polar 
and non-polar media, even in the strongly 
polar liquids, water and formamide, by 
which the paraffinic powders were only 
slightly wetted o r  not at  all. Structure of 
the sediments was also different. After pro- 
lonrred standing thcre was considerable 

Sedimentation Volumes Vary sweiling of thelgelled sediment. As com- 
pared with the salt group, strongly sediment- 

This earlier work had 4-1own that crystal- active have no marked effect on 
line or other forms of ion-bonded powders. the waxes. 
in nonpolar liquids such as saturated hydro- 
carbons. benzol. or carbon tetrachloride. With the salt group thcre were structural 

produce comparatively large values of S t f  
or lattice diffcrences. Both hexahedral and 

a coarc-flaky structure which tends to be 
octahedral forms of rocksalt and sylvine 

thixotropic, and to have relatively high sedi- 
were studied showing small differences, 

mentation velocity. In dipolar liquids with while rutile and anatase exhibited larger 

easily accessiblc polar groups, such as the differences (2). At the same time the typical 
behaviour of ion crystals was invariably primary aliphatic amines and alcohols. the noted. view of their importance and 

volume and rate of deposition are small, the 
sedimcnt fine-grained and mobile. and the manifold uscs it appeared particularly use- 

upper liquid often turbid. If the polar 
ful to study the silicic acids in various forms, 

groups are accessible only with difficulty, as 
as these show wide variations in wetability 
etc. (see below). 

in esters. ketones. ethers and nitrilcs, or 
have little outward activity, then the scdi- The following preparations of kieselguhr 
nlent volumes are only of medium size. i b n e  form or  another were provided by 

These three cases are exemplified with a different firms: 
set of test-tubes for kieselguhr in the three I.  Active silicic acid Klosterfrau-Koln, 
different kinds of media. All this is definite soft and very fine-grained, of particle size 
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0.3 to 3 p, that may aggregate to average 
of 20 p, p H  6-7. 

11. Aerosil Degussa, soft and feathery, of 
grain size about 0.1 p, aggregating to average 
70 p, p H  6-7 . 

111. Fissan-Kolloid, spherical particles of 
0.5-1.5 p, aggregating to about 30 p, pH 3-4. 

IV. Silipur VEB-Wolfen-Bitterfeld, 0.1-0.5 
P, aggregate about 60 p, pH 8-9. 

V. Kieselgelsorte EI-Hermann Koln. 
somewhat rough to the feel, particles round 
or  angular 0.3 to 15 B, p H  6-7. 

VI. Silargel of Heyden-Miinchen, some- 
what similar to V, of average grain size 
12 p, and p H  7-7.5. 

VII. Kieselguhr, natural, Reye-Hamburg. 
a somewhat coarser, rough-feeling matc'rial. 
of grain size 3 to 30 p, pH 6.5-7. 

VIII. Kieselguhr refincd (free from iron) 
with alkali, Reye-Hamburg, somewhat simi- 
lar t o  VII, of grain size 3 to 12 p, pH 6.5-7. 

IX. Kieselguhr, calcined and refined. 
Reye-Hamburg, similar to foregoing but 
softer, with particles of various forms 2-100 
j~ reducing to 0.2-3 p on rubbing, pH 6-7. 

X. Kieselguhr, Reye-Hamburg, similar to, 
but perhaps somewhat finer than, IX. 

These were tested in carbon tetrachloride. 
cyclohexane, dioxane, acetone, methanol. 
water, air, and the results graphed and tabu- 
lated, showing in most cases (1) colour of 
sediment, (2) condition thereof, (3) condition 
of upper liquid. For  the air test are given 
(a) colour of the material, (b) external struc- 
ture, (c) behaviour on shaking. Other details 
are shaken volume in cc, heaped volume in 
cc, and settling time in water in seconds. 
This last ranged from 14 (VIII) to 370 (IX), 
with the exceptional case of 4000 (Ill), which 
is of course colloidal. Test samples were 
1 g. powder, except with Aerosil (11) where 
only + g. was used. 

As already intimated, the addition of 
small amounts of surface-active agents often 
affects sedimentation to a remarkable 
degree, mostly by reducing the volume. Tn 
rare cases, however, as with the addition 
of water to dioxane, previously noted. there 
is an  increase in volume and change in 
structure, e.g. from fine to coarse, with more 
rapid rate of deoosition. With further addi- 
tion of water the sediment again becomes 
finer-grained and settles more slowly. This 
reduction in volume is due to adsorptive 
enrichment of the active agent a t  the inter- 
faces of solid particles and liquid medium. 

The case of simple adsorption is discussed 
in connection with the Langmuir adsorption 
isotherm and relevant formulae. 

s-S,,,," 
Another formula is K = n .----- where 

S*I" 
K is the equilibrium constant of the 
'boundary reaction' and n the concentration 
of active agent in the solution, as confirmed 
by several examples (3). Just as heat of 
leaction may bc found in chemical reactions 
-from the temperature relation of the mass 
action constant-so, in the present case, heat 
of adsorption may. be determined from 
measurements of temperature relation of 
sediment activity. Some measurements of S 
in ml. are tabulatcd for various materials 
and media at temperatures up 60°C. e.g. 
CaC03. syivine, PbCrO, and powdered glass. 
of which the first were: 

Po wiler Medium Sedimenr vol. ml. 
15°C 30°C 45°C 60°C 

CaCO, Benzol .. .. 7.0 7.15 7.3 7.6 
Octanol . . . . 2.0 2.1 2.3 2.35 
Caprylic acid . . 2.1 2.1 2.2 
Butyronitrile . . 2.1 2.05 2.0 2.0 

Measurements of temperature relation to 
sediment activity, as previously described (4) 
yield corresponding results, a s  indicated in 
the isotherms shown and in accordance with 
the equation abovc. Data are included for 
various combinations of media, e.g. of 
varying concentrations of octanol in benzol. 
In a further series of combinations the heats 
of adsorption could not be calculated, as the 
relation between S and concentration (n), in 
the equation, no  longer holds. 

After discussing the possible effect of 
very large molecules and some other cases 
in which the equation is not valid-owing 
to the fact that the displacement of the 
adsorption equilibrium with temperature 
exceeds that of association equilibrium, and 
distribution of the various super-molecules 
at  the boundaries differs from that in the 
medium-the authors obscrve that the case 
of the a-methylatcd amines is of special 
interest. because they differ markedly from 
the behaviour of the normal isomers; and 
the true explanation has yet to be dis- 
covered. It should be noted, too, that, in 
regard to sedimentation and flotation. a mix- 
ture of normal and branched isomers no 
longer behaves as an additive. The nitriles 
also require further study in connection with 
formation of very large molecules as 
exemplified in the triple combination: 
butyronitrile-PbCr0,-benzol. 
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A further related subject for study is that 
o f  adsorption of methylene blue by 
powders, also wetability in connection with 
the rate at which the powders absorb 
liquid. and the timcs that elapse before they 
sink after being sprinkled on the surface. 
Some experimental tests in this direction are 
described with graphs for calciunl carbonate. 
chrome yellow, and various powders. In this 
1 s t  case the medium was watcr. and in the 
othcr two various solvents or  homologous 
;tlcohols. The various keisclguhr prepara- 
tions I to X were also tested for watcr 
absorption rates. and showcd some rcmark- 
able dif~ercnccs: as they did also in mcthy- 
lene blue adsorption. 

A further characteristic to bc studied is 
the sedimentation ratc, in which two 
different typcs of bchaviour were obscrvcd: 
( a )  the opaque mixturc duc to shaking up 
clcarcd above downward with clearly marked 
bound:~ry betwecn turbidity and liquid. as 
shown with lcad chromate in hcxanc, or (b) 
the sedimcnt piled up under continued 
residual turbidity from below upwards and 
had a clear surfacc contour (Fig. 19B). as 
shown with lcad chromate in watcr. This 
'piling up' of the sediment was only ob- 
served hitherto in polar liquids. whilc 
normal deposition was found in both polar 
and non-polar liquids. Both may be sccn 
together in the case of NaCl in methyl 
acetate. 

An average or approximate rncasurc of 
rdtc o f  settling or piling up is provided by 
the half-rate-time TTl. defined :is the time 
in which thc surfacc of tho deposited 
powder traverses or reaches half the dcposi- 

The new factory of Distrene 
Limited for manufacturing 
' Styron ' brand polystyrene. 
The rated capacity of the 
plant, which recently went 
on stream only 10 months 
after construction began, t s  
6,000 to 7,000 tons per year. 
Distrene i s  jointly owned by  
The Distillers Co., Ltd., and 
the Dow Chemical Co. (see 
THE CHEMICAL AGE of 

last week, page 903) 

tion height, i.e., half the path between the 
lowcr liquid mirror or  surface (bottom of 
vessel) and the surface of the completely 
deposited mass. Some values for TR are  
tabulated for 1 g. lead chromate in different 
liquids, reckoned in minutes, both for down- 
ward travelling o r  settling which range from 
0.7 in ether to 15 in watcr, and for upward 
or  piling up ranging from 84 in acetonitrile 
to 3000 in octanol. The  one exception in 
this column (butylamine) is shown with the 
downward arrow, and a Tn of 1,100. 

Tn conclusion some further points are 
discusscd in connection with the TH, and the 
ratc of  settlement in relation to amount of 
powder, to amount of liquid, and to par- 
ticle size. and to temperature. 
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Want Duty Put On Fuel Oil 
T h e  use of fucl oil in Australia in place 

of coal is affecting the position of miners 
in New South Wales. T o  protect workers, 
a trades union deputation has asked the 
Minister of Labour, Mr. Holt, and the 
Minister for National Development, Senator 
Spooner, to put an  excise duty on fuel oil 
:~nd to invcstigatc the possibilities of using 
more coal for chemicals manufacture. 
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Seamless Metal Hose 
Joint Anglo-American Company 

A NEW Anglo-American company, Power 
Auxiliaries Ltd., has been formed for 

thc production of seamless flexible metal 
hose for immediate and widespreztd use in 
aircraft and fighting vehicles. 

The new product, to be known as 'Plessi- 
flex ', is claimed to meet the long felt demand 
for a flexible hosing with the ability to 
withstand, over long periods, the high tcm- 
peratures and pressures associated with thc 
high-powered engines of to-day. The out- 
standing feature of this new technique is 
the prolonged life of thc hose couplings 
which is considerably in excess of method.; 
a t  present in use. 

Power Auxiliaries Ltd. is a joint company 
formed by The Plessey Co. Ltd., pioneers in 
light engineering components. and the DK 
Manufacturing Company of Chicago, US. 
The hose is produced to material specifica- 
tions of the DK Manufacturing Company 
of Chicago, US, and to proving spccifica- 
tions of Thc Plesscy Company for the whole 
assembly. 

In appearance, ' Plessiflex ' is a continuous 
circular metal coil formed in seamless metal 
tubing. Metals generally cmploycd arc 
stainless steel. brass and bronze. E x ~ e r i -  

~~ r ~- 

ments will shortly commence with titanium. 
which has an extremely high melting point 
and outstanding resistance to metal fatigue. 

The hose assemblies .have becn subjected 
to rigorous tests by one of the le a d' Ing aero 
engine manufacturers in this country and. 
as a result. a limited sizc range has becn 
approved for production release. Tests con- 
tinue on the remaining sizes. 

Other potential applications of 'Plessi- 
flex' hosing include service on engine steam 
lines, both static and marine. and numerous 
uses in the gas and chemical industries. 
Experiments in its use arc also being con- 
ducted in the field of guided missiles. 

Spray Atomiser 
AN atomiser which can be attached to  a 
bicycle pump to produce a fine vapour-like 
spray for applying both an insecticide and 
a room-refresher o r  smell-killer, has been 
patented by Ashe Laboratories of Leather- 
head, Surrey. 

A combination of three of the most 
powerful insecticides in capsule form will 

be sold with the perpetual atomiser; they 
are dieldrin, lindane and pyrethrum extract. 

This kit, which has the trade namc of 
' Spraycap ', consists of thc atomiser and 
four capsules, and to distinguish the fly and 
insect killer from the odour-killcr and room- 
refresher, dimcrcnt coloured packs arc used. 

Dieldrin, discovered in America four 
years ago. has proved most efiective for the 
control of a wide range of insects. Non- 
volatile, it has long residual effect, up to 
about three months o r  until washed off, and 
has proved lethal to cockroachcs and mos- 
quitoes, pests immune to most of the regu- 
larly sold sprays o r  powders. 

Lindane, named after the Dutch chemist 
Van de Linden. who isolated and described 
the gamma isomer of benzene hexachloride. 
is equally lethal but more volatile-it acts 
quickly and its range of effectiveness covers 
more than 200 species of pests. It is ten 
times morc dcsdly to insects than DDT. 
even in low concentration and is invaluable 
in the control of body lice and mites in 
humans and for flies and parasites on cattle 
and dairy cows. 

Pyrethrum extract. one of the oldest and 
still most effective of insecticides. is rapid in 
action and harmless to human beings. 

Zinc Oxide in the US 
Production of zinc oxidc flcad-frce and 

Icadcd) in the IJS during Auyust totnllcd 
16,500 tons (four per cent kelow the July 
total). according to the Bureau of Mincs. 
LJnitcd States Dcnartmcnt of thc Interior. 
1-c:ld-frrc 7inc oxidc production increased 
\lightly to  13.100 tons. whilc the output of 
leaded zinc oxidc decreased 900 tons to 
3.400 tons. Producers' stocks of all oxide 
remained unchanged at 17.400 tons. Lead- 
free \tacks droppcd 700 to 12.200 tons. 
whilc the leaded variety increased 700 to 
5.200 tons. - 

Rccorcl M o  Exports froni U S  

Domestic production of molybdenum 
concentrates in the US in 1954 was the 
second highest on record says the Bureau 
o f  Mincs of the US Department of the 
Interior. Consumntion of concentrates 
dcclincd to the lowest level since 1949 whilc 
shinrncnts for export rcachcd their highest 
value sincc they have teen reported in 
pounds of contained molybdenum. 
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THE CHEMISTRY OF SYNTHEIIC DYES AND 

PIGMENTS. Edited by H .  A. Lubs. 
Chapman & Hall Ltd., London; Rein- 
hold Publishing Corporation, New 
York. 1955. Pp. 734. 148s. 

The discovcry of mauve, the first syn- 
thetic dye, by Perkin in 1856 led to the 
development in this country and later else- 
where of industries bascd upon the produc- 
tion of organic dyes. In its early stages the 
new dyestuff industry was not free from 
economic troubles, however, and the out- 
break of the First World War found the 
Germsn dyestuff industry immensely power- 
ful and the British and Amcrican dye indus- 
tries correspondingly weak. The hard les- 
sons learnt by Britain and Amcrica in their 
war-time struggles to overcome the ccssa- 
tion of dyc imports from Germany and the 
consequent near paralysis of the textile and 
other dyc consuming industries led to the 
cstatlishment in the Unitcd Kingdom and 
the United States of more firmly bascd dye 
industries. which werc regarded as of eon- 
siderable strategic as well as commercial im- 
portance. After World War I 1  the German 
dyestuff industry was thoroughly investi- 
gated by various British and American mis- 
sions and the findings.of thcsc investigators 
were made known in what are now called 
the FIAT and BIOS reports. A mass of 
information on the processes for the manu- 
facture of dycs and intcrmcdiatcs, about 
which little had hitherto bcen published. 
thus became available. 

In the preparation of this volume on dye 
chemistry, the editor, H. A. Lubs, has drawn 
on the wide cxpcricnce of his colleagues in 
thc J ~ c k s o n  Lal-oratory of the Du Pont 
Company. In this laboratory pioneer work 
has tecn carried out for many years on the 
devclopmcnt of synthctic organic chemicals. 
The 19 contributors to this monograph havc 
been on thc stafT of this Amcrican Iabora- 
tory. and have spent many ycars in the field 
of dye4 or intcrmcdiatcs. 

The opening chapters deal with intermedi- 

ates, the first one being concerned with the 
many derivatives of benzene which are use- 
ful Tor the production of dyes. Various 
chemical reactions (e.g. sulphonation, nitra- 
tion, halogenation, alkylation, etc.) which 
are important in the production of benzene 
intcrmcdiatcs are discussed. 

The chapter on naphthalene intermediates 
is somewhat shorter. The third chapter 
dcals with azo dyes (the largest chemical 
class) which are readily formed by the stan- 
dard reactions of diazotisation of aromatic 
amines and coupling of the resulting diazon- 
ium compounds with phenols (or amines). 
After an account of the mechanisms of the 
diazotising and coupling reactions, the azo 
dyes arc discussed in four separate sections, 
(a) dyes for cotton (and viscose rayon), (b) 
dyes for wool, (c) disperse dyes for cellu- 
lose acetate, nylon and other synthetic 
fibres, and (d) dyes used for the dyeing and 
staining of materials from solvents other 
than water. Azoic dyes, which are insoluble 
azo colours produced upon the fibre, are 
described scparatcly. There is also an  
account of miscellaneous dyes, e.g. of 
the acridine, nitro, oxazine, etc., type, 
which do not individually merit separate 
chapters. Sulphur dyes of importance be- 
cause of thcir low cost are complex in 
chemical constitution and in many cases their 
structure is largely undetermined. The ac- 
count of these dyes summarises present 
information. 

A major portion of the book is devoted 
to anthraquinone dyes and intermediates. 
After the discussion of the intermediates, the 
anthraquinone dyes are broadly divided into 
(a) acid dycs. (b) disperse dyes, (c) metallisa- 
ble dyes and (d) vat dyes. The subsequent 
chapter dcals with an important class of vat 
dyc. indigoid dyes, which are chemically dif- 
ferent from the anthraquinonoid vat dyes 
but are usually applied to textile fibres by 
similar methods. In the opinion of the 
editor the discovery and development of the 
phthatocyaninc pigments represent a major 
advance in the dye field during the last 
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generation and two separate accounts are 
given of their part in the field of pigments 
and in that of dyes. 

An account is also given of organic pig- 
ments in general, various chemical classes 
being discussed, and there is a chapter on 
the relation between the colour of dyes and 
their chemical constitution. Two final short 
sections prescnt a list of the common names 
of dye intermediates and a critical biblio- 
graphy of publications on dyes and inter- 
mediates. 

Although one cannot agree with thc cx- 
travagant claim on the wrapper of this book 
that this is without question the most author- 
itative work ever published on the subject 
of synthetic dyes, the volume does rcpre- 
sent an important source of information on 
dyes and intermediates of considerable 
interest and value to all engaged in the pro- 
duction and application of dyes.-ci.s.~. 

QUALITATIVE ORGANIC ANALYSIS & SCIENTI- 
FIC METHOD. By A. McGookin. Chap- 
man & Hall Ltd., London. 1955. Pp. 
155. 15s. 

There is a dearth of books on  qualitative 
organic analysis and this one therefore claims 
an important place on the bookshelf of the 
chemistry student attending university or  
technical college. If ever a book was de- 
sigred to  hold the interest of the student and 
inspire a scnse of enthusiasm for the subject 
this is it. The text is delightfully written in 
a clear, well set out style. A liberal sprink- 
ling of footnotes and of most entertaining 
quotations from authors as diverse as 
Chaucer and Sir Arthur Conan Doyle 
enlivens the pages throughout. Here is a 
weaIth of scientific method punched home 
by most erudite wit. One may pick u p  this 
book merely to  refer to it, but one will 
almost certainly stay to  read it from cover 
to cover. Throughout thcse pages the essen- 
tials of scientific method are stressed em- 
phatically :-experiment, observation, infer- 
ence. 

The introductory chapter deals with the 
principles of identifying organic compounds. 
the reactions of various functional groups, 
solubility in water, etc. Chapter 2 details 
various preliminary tests such as colour. 
odour. physical constants. action of heat, 
examination of ignition residues. ignition 
with soda-lime, solubility in water and 
in dry ether, action of caustic soda solu- 
tion, bicarbonate solution. concentrated and 

dilute sulphuric acid, tests for organic and 
inorganic elements, etc., and it also outlines 
separation methods for mixtures and reviews 
evidence which may be glcaned from these 
preliminary moves. Chapter 3 covers tcsts 
with special rcagcnts-Fchling's solution. 
Tollcn's rcagcnt, Barfoed's reagent, etc. Thc 
ensuing chaptcr deals with acid and alkali 
hydrolysis, including the determination of 
hydrolysis products by inspection, and this 
is followed by a delightfully sound and in- 
tensely practical chaptcr on the art  of 
' Observation ' and rccording of results. 

An cqually important and unusual chapter 
then deals with ' Inference '. The author re- 
sumes in Chaptcr 7 on the preparation 
of dcrivativcs or  as hc prefers to call them 
' identification compounds'. Thc book con- 
cludes with a chaptcr on the gencral propcr- 
ties of the more common types of organic 
compound, classified in a very practical way. 
An unusually full and dctailcd index doe\ 
justice to the rcst of the book. The book 
i? unwcightcd with tables of properties and 
reactions of specific organic compounds and 
its horizons arc, therefore, not bounded by 
R U C ~  ;I list. 

N o  student who buys this book will regret 
the purchase. He will learn the theory and 
practice of organic qualitative analysis in the 
most clcgant fashion in which the reviewer 
has yet sccn it prcscntcd. Congratulations 
to  Dr. McGookin on such an  excellent little 
book and thanks to the publishers for pre- 
senting it so neatly and a t  such a moderate 
price.-T. s. WEST. 

REI~ORTS ON - I H E  PKO(;RESS OF APPLIED 
CIIEMISI KY. Volumc XXXTX. Society 
of Chcmical Industry. London. 1954. 
Pp. 1125.. 40s. to mcmbcrs of thc 
Socicty. 60s. to non-members. 

A full survcy of thc work carried out in 
the field of applicd chcmistry is contained 
in this volume, which is a continuation of 
a wcll-known scrics. The contributors arc 
:III pcrsons of note in their rcspcctive fields 
and many chapters arc by mcmbers of the 
various groups of the SCI. 

Thc scctions covercd arc:  inorganic chcm- 
istry, metals, fuel and fuel products. organic 
chcmistry. biological products. tcxtilcs. plas 
tics. adhcsivcs and paints. food and agricul- 
ture. and chemical cngincering and hazards. 

As is usual the book is well indexcd and 
thcrc arc copious rcfcrcnces.-J.S.J. 
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OVERSEAS 
Bitumen & Oil Plan Development 

Bitumen tk Oil Refineries (Australia), 
which has invested fA500,OOO in a refincrv 
plant in Brisbane, plans to spend f A 1,500,000 
in further development. 

Phillips To Step Up Output 
Phillips Chemical Co., of thc US, is to 

expand by 12 per cent the rubber-making 
capacity of its copolymer plant near Bor- 
ger, Texas. The expansion is to meet in- 
creased demands for synthetic rubber. 

BP Italian Agreement 
The British Petroleum Co. has entered 

into an agreement with the Eduardo Gar- 
rone refinery in Genoa for the refining, over 
a period of several years, of up  to 700,000 
tons of crude oil annually. 

'New Gas Plant for Hamburg 
A new gas recovery plant has been corn-. 

missioned a t  BP's Hamburg Refinery. Thc 
plant has a designed output capacity of 
about 50,000 tons a year of butane and 
propane. The liquid gases will leave the 
refinery in bulk and will be used for domes- 
tic and general industrial purposes and also 
for the manufacture of chemicals. Ham- 
burg Refinery has a capacity of 1,250,000 
tons of crude oil a year. 

Glass With Strength Of Steel 
The largest glass research centre in the 

US was opened at  Toledo. Ohio, recently 
with the prediction that within 25 years 
manufacturers will produce glass with the 
structural strength of steel. The forecast 
was made by the Owens-Illinois Glass Co. 
which hopes, through basic research a t  its 
centre, to overcome the brittleness of glass. 
Company officials say that scientists have 
been able to realise 75 per cent of the 
theoretical strength of glass in the labora- 
tory but only one per cent of this strength 
in commercial production. 

Shell Saved EA1.OOO.OOO 
The Shell Co. of Australia Ltd.'s oil refin- 

ery recently built a t  Geelong, Victoria, saved 
Australia about f A1,000,000 in foreign ex- 
change last year. This saving is increasing 
a s  new sections of the plant come into 
operation. At the end of last year Shell's 
total capital investment in Australia ex- 
ceeded f A45,000,000. 

T o  Expand by a Half 
Courtaulds (Canada) will expand by 50 

pcr ccnt the capacity ol' its viscose staple 
fibrc plant at  Cornwall, Ontario. 
Yugoslavs Agree to buy Chilean Saltpetre 

Undcr a rcccntly signcd pact Yugoslavia 
will import 25,000 tons of Chiican snltpetre 
and in return export industrial goods valued 
at  Si 1,500,000 to Chile. 

Increasing Aluminium Output 
Aluminium Ltd., a subsidiary of Alumin- 

ium of Canada. plans an  immediate expan- 
sion of primary aluminium smelting 
facilities in Quctcc to provide an additional 
capacity of 22.000 tons per annum. The 
additional capital investment will be about 
$1 5,000,000. 

Olive Oil Council 
The United Nations Conference on Olive 

Oil (sce THE CI-IEMICAL AGE for last week, p. 
901) ended on 17 October. An agreement 
was arrivcd at  between those taking part. 
and will be published as soon as possible 
From now on the problems of the olive oil 
market will be dcalt with by the newly 
formed Olive Oil Council. 

Dow Lease Extended 
All commercial output of magnesium in 

the US in 1954 came from the Dow Chemi- 
cal Company's Frccport, Texas. plant and 
from thc Government owned plant at 
Velasco. Tcxas, which is operated by Dow 
Chcmicnl Company under lease agreement. 
This lease has now been extended to 31 
January, 1958. Total production of prim- 
ary  magncsium in thc US in 1954 was 
69.729 tons, a dccrcnsc of 26 pcr cent com- 
pared with the 1953 figure. 

Appointed Agents 
Harrisons & Crosfield (Canada) Ltd. have 

been appointed aeents for the distribution 
of chemical fcrtilisers to be produced by 
Northwest Nitro-Chemicals Ltd. at the 
$22.000.000 plant being built at  Mediche 
Hat, Alberta. Canada. Products will include 
ammonium nitrate and two grades of 
ammonium phosphate fertiliser. with a total 
annual sales volume in excess of $10.000.000. 
Northwest Nitro-Chemicals Ltd. is con- 
trolled by Commercial Solvents Corp. and 
the New British Dominion Oil Co. Ltd. 
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Leeds Accepts Donations 
AT a meeting of thc Council of Lccds Uni- 
versity on 19 October a gratifying response 
to the University's appeal for development 
funds was rcported and it was announecd 
that donations totalling £57,050 had so far 
been received for the f100,000 fund set up  
for thc development of the Department of 
Fuel Science and Chemical Engincering. 

T h e  donations to the fund came from The 
Gas Council (£27.000). Radiation Ltd. 
(£10.000). Woodhall-Duckham Construction 
Co. Ltd. (f10.000), R. Grcen & Co. Ltd. 
(f  5,000). Power Gas  Corporation ( f  2.000), 
British Coking Industry Association (f 1.050). 
W. J. Jcnkins & Co. (f 1,000). Whessoe Ltd. 
ff 1.000). W. C. Holmes & Co. Ltd. ( f  1.000). 
Simon Carves Ltd. (f500). and Yorkshirc Ta r  
Distillers ( f  500). 

It was stated that at no  period in its his- 
tory had thc university so much building 
work in progress as at  present. The cost 
of work already started is about f 1.250.000. 

Among the many gifts and grants to othcr 
departments. either received or promised. 
were the following :-Physical chemistry. 
f550 from Thomas Hcdlcy & Co. Ltd. for 
research into long chain compounds: 
School of Chemistry. f300 from Monsanto 
Chemicals Ltd. to support a scholarship: 
Pharmacology, f750 for 1955-56 from Thc 
Wellcome Research L:tboratorics, €500 :I 

year for three ycars from May & Baker 1-td.. 
and £500 a year for two ycars from Smith. 
Klinc & French Tntcrnational Company. All 
these donations werc for rcscarch. 

NIFES Issues Warning 
INDUSTRTALTSTS must take energetic 
action to protect thcmsclve~ against the 
possibility of a fuel crisis this winter, 4ays 
n statement issued by thc National Industrial 
Fuel Eficicncy Service after a meeting on 
20 October. Coal output is 3.250.000 tons 
down and there is littlc scope for augmcnt- 
ing supplies from ovcrscas. 

The board of NlFES drew attention to 
the savings, averaging 18 per cent of total 
fuel consumption that their engineers wcrc 
making for industrial firms. As a result. 
industry is making an increasing demand 
on NTFES' services. During the past six 
months these havc been stepped up over 
fourfold. The number of NIFES' cngineer 
days spcnt on fuel efficiency survcys from 

April to Scptcmbcr, 1955, was 6.920 com- 
pared with 1,683 for thc same period in 
1954. 

Other NIFES' services are also dcsigncd 
to produce quick results. In particular the 
board urges industry to take advantage of 
their training schemc for boilcr opcr;~tivc\. 
Particip~~tion in this scheme can rcsult. it 
is clairncd, in savings of up to 10 per cent 
during this winter. 

Full details of NIFES' scrviccs and the 
course for boilcr operators can be obtaincd 
from the head office at  71 Grosvcnor Strcct. 
London W.I. or  from any arca office. 

Beilby Memorial Awards 
CONSIDEKATION will bc given to the 
making of an award or  awards from thc Sir 
Gcorgc Bcilby Memorial Fund carly in 1956. 
Thcsc awards arc made from the interest 
derived from thc fund and are given at the 
discrction of the administrators repre5ent- 
ing thc Koy;~l Institute of Chemistr!. The 
Socicty of  Chcmical Industry and thc Insti- 
tutc of Mctals. 

Prcfcrcncc is givcn to work on investiga- 
tions rclating to Sir Gcorgc Hcilby's special 
interests, fucl economy. chcmic:~l cngineer- 
ing and n1ct;lllurgy. The awards are not 
niade as thc rcst~lt of some competition but 
in recognition of continuous scientific work 
of :I high standard. Youngcr workers will 
he considcrcd rather than workers of estab- 
lished repute. 

Applications should be made either b!. 
the cnndidatc himsclf or by othcrs and 
should be ntldrcsscd to :  Thc Convcnor of 
the Administrators. Sir George Bcilby 
Memorial Fund. The Roy:~l lnstitutc of 
Chemistry, 30 Russcll Square, London 
W.C. 1. and should be accompanied by nine 
copies of ;I short statcnicnt of the candi- 
dates carccr and of a list of references to 
papcrs or othcr works published b!. thc 
candid;ltc. intlepcndcntlv or  jointly. 

Fertiliser Research Fan11 

Fisons havc bought a farm at North Taw- 
ton. Devon. for agricultural rcsearch pur- 
poses. T o  be known as thc North Wykc 
Experinicntal Station. it will bc govcrncd 
by thc company's Ixvington rcsearch station 
near Ipswich. SulTolk. 
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British 

(These prices are checked with the manufacturers, but it must be pointed out that in many 
cases there are variations according to quantity, quality, place of delivery, etc.) 

L~NDoN.-T~c market for industrial ncss is coming forward satisfactorily as the 
chemicals shows no dccidcd trend. and no nccd ariscs. Export inquiries during the 
important pricc changcs have been reported wcck havc also been on a fair scale. Quota- 
on thc wcck. Thc flow of new business on tions for most lines are on a distinctly firm 
borne account has been good for the period. basis. In one o r  two sections of the fcrti- 
with interest spread ovcr most sections of liser market current business is on steady 
the market. The volume of export trade lines, with others seasonally slow. A good 
has becn fully maintnincd and, with a few dcrnand is reported in most sections of the 
exceptions. supplics for shipment are readily by-products trade. 
available. Pitch and crude-tar are active G ~ ~ ~ G ~ ~ . T ~ ~  past week continued to 
items in a steady coal-tar products. market. show improvement in the scottish heavy 
Therc is also a strong dcrnand for naphtha- chemical market and business generally has 
Icnc. N o  pricc changcs havc been reported been brisk. ~h~ demand has been for both 
in thi.; section. spot and forward deliveries although the 

M ~ ~ c ~ i ~ s r ~ ~ . - T ~ - a d e r s  on the Manchcster bulk of ordcrs received have been mostly for 
chemical rnarkct during the past week have the former and have covered most sections 
reported a steady flow of delivery spccifica- of the industry. Priccs on the whole have 
tions under contracts for a wide range of rcrnaincd firm. A slight falling off in export 
product$, including thc soda, potash and has to be reported although inquiries re- 
amrnoni:~ compounds, and replacement busi- ceived show favourable prospects. 

General Chemicals 
Acetic Acid.-Per ton : 80 %, technical, 10 tons, 

£ 83 ; 80% pure, 10 tons, £89 ; corn- 
mercial glacial, 10 tons, £91 ; delivered 
buyers' premises in returnable barrels 
(technical acid barrels free) ; in glass 
carboys, £7 ; demijohns, £1 l extra. 

Acetic Anhydride.-Ton lots d/d, £123 per ton. 
Alum.-Ground, about £25 per ton, f.0.r. 

MANCHESTER : Ground, £25. 
Aluminium Su1phate.-Ex works, £14 15s. per 

ton d/d. MANCHESTER : £14 10s. to f 17 
15s. 

Ammonia, Anhydrous.-1s. 9d. t o  2s. 3d. per lb. 
Ammonium Bicarbonate.-2-cwt. non-return- 

able drums, I-cwt. non-returnable kegs ; 
I-ton lots, £50 5s. per ton. 

Ammonium Chloride.-Per ton lot. in non- 
returnable packaging, £27 17s. 6d. 

Ammonium Nitrate.-D/d, £31 per ton (in 
4-ton lots). 

Ammonium Persulphate. - MANCHESTER : 
£6 2s. 6d. per cwt., in I -cwt. lots. delivered. 
£1 12 10s. Od. per ton, in minimum I-ton 
lots, delivered. 

Ammonium Phosphate.-Mono- and di-, ton 
lots, d/d, £97 and £94 10s. per ton. 

Antimony Su1phide.-Crimson, 4s. 4d. to 
4s. 9id.  ; golden, 2s. 7id.  to 4s. Ojd. ; 
all per Ib., delivered U K  in minimum 
I-ton lots. 

Arsenic.-Per ton, £45 to £50 ex store. 
Barium Carbonate.-Precip., d/d : 4-ton lots, 

£41 per ton ; 2-ton lots, £41 10s. per ton, 
bag packing. 

Barium Chloride.-£42 15s. per ton in 2-ton 
lots. 

Barium Sulphate (Dry Blanc Fixe).-Precip., 
4-ton lots, £42 10s. per ton d/d ; Zton  
lots, £43 per ton d/d. 

Bleaching Powder.-£28 12s. 6d. per ton in 
returnable casks, carriage paid station, in 
4-ton lots. 

Borax.-Per ton for ton lots, in hessian sacks, 
carriage paid : Technical, anhydrous, 
£66 10s. ; granular, £42 ; crystal, 
£44 10s. ; powder, £45 10s. ; extra fine 
powder, £46 10s. : BP, granular, £51 ; 
crystal, £53 10s. ; powder, £54 10s. ; 
extra fine powder, £54 10s. 

Boric Acid.-Per ton for ton lots, in hessian 
sacks, carriage paid : Technical, granular, 
£71 10s. ; crystal, £79 10s. - powder, 
£77 ; extra fine powder, k79 ; BP 
granular, £85 ; crystal, £91 10s. ; powder, 
£ 89 ; extra fine powder, £91. 

Calcium Chloride.-Per ton lots, in non- 
returnable packaging : solid, £15 ; flake, 
f 16. 
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Chlorine, Liquid.-£37 10s. per ton, in 
returnable 16-1 7-cwt. drums, delivered 
address in 3-drum lots. 

Chromic Acid.-2s. Otd. per Ib., less 2; %, d/d 
UK, in 1-ton lots. 

Chromium Sulphate, Basic.-Crystals, 78d. 
per Ib. delivered (£73 10s. per ton). 

Citric Acid.-1-cwt. lots, £10 5s. cwt. 
Cobalt Oxide.-Black, delivered, bulk quan- 

tities, 13s. 2d. per Ib. 
Copper Carbonate.-3s. per lb. 
Copper Sulphate.-El 10 15s. per ton f.o.b., less 

2% in 2-cwt. bags. 
Cream of Tartar.-100%, per cwt., about 

£11 12s. 
Formaldehyde.-E37 5s. per ton in casks, d/d. 
Formic Acid.-85%, £86 10s. in 4-ton lots, 

carriage paid. 
Glycerine.-Chemically pure, double distilled 

1.260 S.G., £13 3s. 6d. to  £13 14s. 6d. per 
cwt. Refined pale straw industrial, 5s. per 
cwt. less than chemically pure. 

Hydrochloric Acid.-Spot, about 12s. per 
carboy d/d, according to purity, strength 
and locality. 

Hydrofluoric Acid.-59/60%, about Is. 3d. to 
Is. 6d. per Ib. 

Hydrogen Peroxide.-27.5% wt., £128 10s. per 
ton. 35% wt., £158 per ton d/d. Carboys 
extra and returnable. 

Iodine.-Resublimed B.P., 17s. 7d. per Ib., in 
28-Ib. lots. 

1odoform.-£ 1 6s. 7d. per Ib., in 28-lb. lots. 
Lactic Acid.-Pale tech., 44 per cent by weight, 

14d. per lb. ; dark tech., 44 per cent by 
weight, 8:d. per Ib., ex-works ; chemical 
quality, 44 per cent by weight, 12:d. per 
Ib., ex-works ; I-ton lots, usual container 
terms. 

Lead Acetate.-White : About £143 10s. per 
ton. 

Lead Nitrate.--About £ 129 10s. I-ton lots. 
Lead, Red.-Basis prices per ton. Genuine dry 

red, f 135 10s. ; orange lead, £ 147 10s. 
Ground in oil : red, £ 153 ; orange. £ 165. 
£165 

Lead, White.-Basis prices : Dry English in 
5-cwt. casks, £141 10s. per ton. Ground in 
oil : English, I-cwt. lots, 178s. per cwt. 

L i e  Acetate.-Brown, ton lots, d/d, £40 per 
ton ; grey, 80-82 %, ton lots,, d/d, f45 
per ton. 

Litharge.--£137 10s. per ton, in 5-ton lots. 
Magnesite.-Calcined, in bags, ex-works, about 

£21 per ton. 
Magnesium Carbonate.-Light, commercial, 

d/d, 2-ton lots, £84 10s. per ton, under 2 
tons, £92 per ton. 

Magnesium Chloride.-Solid (ex-wharf), f 16 
per ton. 

Magnesium Oxide.-Light, commercial, d,'d. 
under I-ton lots, 2245 per ton. 

Magnesium Sulphate.-Crystals, £ 16 per ton. 
Mercuric Chloride.-Technical Powder, 

£I 5s. per Ib., in 5-cwt. lo ts ;  smaller 
quantities karer .  

Mercury Sulphidc, Red.-£1 9s. 3d. per Ib., 
for 5-cwt. lots. 

Nickel Sulphate.-D/d, buyers U K  £170 
per ton. Nominal. 

Nitric Acid.-80" Tw., £35 per ton. 
Oxalic Acid.-Home nianufacture, minimum 

%ton lots, in 5-cwt. casks, about £130 per 
ton, carriage paid. 

Phosphoric Acid.-Technical (S.G. 1.700). ton 
lots, carriage paid, £92 per ton : B.P. 
(S.G. 1.750), ton lots,carriage paid, Is. 3:d. 
pcr Ib. 

Potash, Caustic.-Solid, £93 10s. per ton for 
I-ton lots ; Liquid, f36 5s. 

Potassium Carbonate. - Calcined, 96/98 ",, 
about 274 104. per ton for I-ton lots, 
ex-store. 

Potassiuni Chloride.-Industrial, 96%, I-ton 
lots, about £24 pcr ton. 

Potasqium Dichron1ate.-Crystal and granular. 
Is. Id. per Ib., in 5-cwt. to I-ton lots, d ld  
UK. 

Potassium 1odidc.-B.P., 14s. Id. pcr Ib. in 
28-lb. lots ; 13s. 7d. in cwt. lots. 

Potassium Nitrate.-In 4-ton lots, in non- 
returnable packaging, paid address, 263 
10s. per ton. 

Potassium Permanganatc.--BP, I-cwt. lots. 
Is. 9d. per Ib. ; 3-cwt. lots, Is. 8Jd. per 
Ib. ; 5-cwt. lots, Is. 8d. per Ib. : I-ton 
lots, Is. 7:;'d. per Ib. : 5-ton lots, Is. 7:d. 
per Ib. ; Tech., 5-cwt. packed in I-cwt. 
drums, £8 14s. 6d. per cwt. ; packed in 
I drum, £8 0s. 6d. per cwt. 

Sa1ammoniac.--Per ton lot, in non-returnable 
packaging, £45 10s. 

Salicylic Acid. - MANCHESTER : Technical 
2s. 7id. per Ib. d/d. 

Soda Ash.--58% ex-depot or d/d, London 
station, about f15 5s. 6d. per ton, I-ton 
lots. 

Soda, Caustic.-Solid 76177% ; spot, £26 to 
£28 per ton d/d (4 ton lots). 

Sodium Acetate.-Commercial crystals, £91 
per ton d/d. 

Sodium Bicarbonate.-Per ton lot, in non- 
returnable packaging, £1 5 10s. 

Sodium Bisulphite. - Powder, 60162 72, 
£42 15s. d/ci in 2-ton lots for home trade. 

Sodium Carbonate Monohydrate.-Per ton lot, 
in non-returnable packaging, paid address, 
£59 5s. 
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Sodium Chlorate.-A bout f 87 per ton nominal 
I-cwt. dl-~~nis,  carriage paid station, in 
4-ton lots. 

Sodium Cyanide.-96/98 %. £ 1 13 5s. per ton 
lot in I-cwt. drums. 

Sodiunl Dichromatc.-Crystals, cake and 
powdcr, 10jd. per Ib. Net d/d UK, 
anhydrous, Is. O:d. per Ib. Net del. d/d 
U K ,  5-cwt. to I-ton lots. 

Sodium Fluoride.-Dclivcrcd. I -ton lots and 
over, f 4  15:;. pcr cwt. ; I-cwt. lots, f 5  5s. 
per cwt. 

Sodium Hyposulphite. - Pca crystals f35 15s. a 
ton ; conimcrci:~l. I -ton lots, E32 10s. per 
ton. carriage p:~i~l. 

Sodium Iodide.-BP, 17s. Id. pcr Ib. in 28-Ib. 
lots. 

Sodium Rletaphosphate (Calgon).-Flaked, 
loose in metal drums, £ 127 per ton. 

Sodium Mctasilicatc.-£25 pcr ton, d/d UK in 
ton lots, loaned bags. 

Sodium Nitrate.-Chilean refined granulated 
over 98% 6-ton lots, d/& station, 
f27 10s. 

Sodium Nitrite.-£32 per ton (4-ton lots). 
Sodium Percarbonate.-1 21 O/, availablc oxygen, 

£8 6s. 9d. per cwt. in I-cwt. kegs. 
Sodium Phosphate.-Per ton d/d for ton lots : 

Di-sodium, crystalline, f37 IOs., anhy- 
drour, f81 ; tri-sodium, crystalline, £39 
10s., anhydrous, E79. 

Sodium Silicate.-75-84" Tw. Lancashlre and 
Cheshire, 4-ton lots, d/d station in 
loaned drums, £10 15s. per ton ; Dorset, 
Somerset and Dcvon, £3 17s. 6d. per ton 
extra ; Scotland and S. Wales, £3 per ton 
extra. Elsewhere in England, excluding 
Cornwall, and Wales, E 1 12s. 6d. per ton 
extra. 

Sodium Sulphate (Glaubcr's Salt).-About 
£9 5s. per ton d/d. 

Sodium Sulphate (Salt Cake).-Unground. 
£6 per ton d/d station in bulk. MAN- 
CHESTER : £6 10s. per ton d/d station. 

Sodium Sulphide.-Solid, 60162 %, spot, 
£34 2s. 6d. per ton, d/d, in drums ; 
broken, £35 2s. 6d. per ton, d/d, in drums. 

Sodium Sulphite.-Anhydrous, £66 5s. per ton; 
commercial, £25 5s. to £27 per ton d/d 
station in bags. 

Sulphur.-Per ton for 4 tons or  more, ground, 
£20 to £22, according to fineness. 

Sulphuric Acid.-Net, naked a t  works, 168" Tw. 
according to  quality, per ton, £10 7s. 6d. 
to £12 ; 140" Tw., arsenic free, per ton, 
£8 12s. 6d. ; 140" Tw., arsenious, per 
ton, £ 8 4s. 6d. 

Tartaric Acid.-Per cwt. : 10 cwt. or  more 
£13 15s. 

Titanium Oxide.-Standard grade comm., with 
rutile structure, £162 per ton ; standard 
grade comm., £142 per ton. 

Zinc Oxide.-Maximum price per ton for 
2-ton lots, d/d, white seal, f107 ; green 
seal, £105 ; red seal, Zton lots, £103 per 
ton. 

Solvents 6r Plasticisers 

Acetone.-Small lots : In 5-gal. cans : 5-gal., 
El25 10-gal. and upward, t l i 5 ,  cans 
included. In 40145 gal. returnable drums, 
spot : Less than 1 ton, £90 ; 1 to less than 
5 tons, 287 ; 5 to less than 10 tons, £86 ; 
10 tons and upward, £85. In tank wagons, 
spot : I to less than 5 tons (min. 400 gal.), 
£85 ; 5 to less than 10 tons (1,500 gal.), 
£84 ; 10 tons and upward (2,500 gal.), 
£83 ; contract rebate, £2. All per ton d/d. 

Butyl Acetate BSS.-£159 per ton, in 10-ton 
lots. 

n-Butyl alcohol, BSS.-10 tons, in drums, 
£143 per ton d/d. 

sec-Butyl Alcohol.-5 gal. drums £159 ; 
40 gal. drums : less than 1 ton £124 per 
ton ; 1 to I0 tons £ 123 per ton ; 10 tons 
and over £1 19 per ton ; 100 tons and over 
5 1 20 per ton. 

tert-Butyl Alcohol.-5 gal. drums f 195 10s. 
per ton ; 40145 gal. drums : less than 1 
ton f 175 10s. per ton ; I to 5 tons £174 
10s. per ton ; 5 to  10 tons, £173 10s. ; 
10 tons and over £ 172 10s. 

Diacetone Alcohol.-Small lots : 5 gal. drums, 
£177 per ton ; 10 gal. drums, £167 per ton. 
In 40145 gal. drums ; less than 1 ton, £142 
per ton ; 1 to 9 tons, £141 per ton ; 10 to  
50 tons, £140 per ton ; 50 to 100 tons, £139 
per ton ; 100 tons and over, £138 per ton. 

Dibutyl Phtha1ate.-In drums, 10 tons, 2s. per 
Ib. d/d ; 45-gal. drums, 2s. 1 id. per Ib. d/d. 

Diethyl Phtha1ate.-In drums, 10 tons, Is. I l id .  
per lb. d/d ; 45 gal. drums, 2s. Id. per 
Ib. d/d. 

Dimethyl Phtha1ate.-In drums, 10 tons, 
1s. 9d. per Ib. d/d ; 45 gal. drums, 1s. 104d. 
per Ib. d/d. 

Dioctyl Phthalate.-In drums, 10 tons, 2s. 8d. 
per lb. d/d ; 45 gal. drums, 2s. 93d. per 
lb. d/d. 

Ether BSS.-In 1 ton lots, 1s. l l d .  per Ib. ; 
drums extra. 

Ethyl Acetate.-10 tons lots, d/d, £128 per 
ton. 
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Ethyl Alcohol (PBS 66 o.p.).-Over 300,000 
p. gal., 2s. 9d.; 2,500-10,000 p. gal., 
2s. lldd. per p. gal., d/d in tankers. 
D/d in 40145-gal. drums, Id. p.p.g. extra. 
Absolute alcohol (75.2 0.p.) 5d. p.p.g. 
extra. 

Methanol.-Pure synthetic, d/d, £43 15s. per 
ton. 

Methylated Spirit.-Industrial 66" 0.p. : 500 
gal. and over in tankers, 4s. 10d. per gal. 
d/d ; 100-499 gal. in drums, 5s. 2id. per 
gal. d/d. Pyridinised 64 0.p. : 500 gal. 
and over in tankers, 5s. Od. per gal. d/d ; 
100-499 gal. in drums, 5s. 41d. per gal. d/d. 

Methyl Ethyl Ketone.-10-ton lots, £133 per 
ton d/d. ; 100-ton lots, £131 per ton d/d. 

Methyl isoButyl Ketone.-10 tons and over 
£ 159 per ton. 

isoPropyl Acetate.-In drums, 10 tons, £1 23 
per ton d/d ; 45 gal. drums, £ 129 per 
ton d/d. 

isoPropyl Alcohol.-Small lots : 5-gal. drums, 
£1 18 per ton ; 10-gal. drums, f 108 per 
ton ; in 40-45 gal. drums ; less than 
1 ton, £83 per ton ; 1 to 9 tons £ 81 per 
ton ; 10 to 50 tons, £80 10s. per ton ; 
50 tons and over, £80 per ton. 

Rubber Chemicals 

Carbon Bisu1phide.-£61 to £67 per ton, 
according to quality. 

Carbon Black.-8d. to  Is. per Ib., according to 
packing. 

Carbon Tetrachloride.-Ton lots, £76 10s. per 
ton. 

India-Rubber Substitutes.-White, 1s. 53d. to 
ls .94d.per lb . ;  dark, Is.4d. to 1s. 62d. 
per Ib. delivered free to customers' works. 

Lithopone.-30 %, about £ 52 per ton. 
Mineral Black.-£7 10s. to  £ 10 per ton. 
Sulphur Chloride.-British, about £50 per ton. 
Vegetable Lamp Black.-£64 8s. per ton in 

2-ton lots. 
Vermilion.-Pale or  deep, 15s. 6d. per lb. 

for 7-lb. lots. 

Coal-Tar Products 

Benzole.-Per gal., minimum of 200 gals. 
delivered in bulk, 90's, 5s. ; pure, 5s. 4d. 

Carbolic Acid.-Crystals, 1s. 4d. to  Is. 6fd. 
per Ib. Crude, 60's, 8s. MANCHESTER : 
Crystals, 1s. 44d. to 1s. 6,ld. per Ib., d/d 
crude, 8s. naked, a t  works. 

Creosote.-Home trade, 1s. to Is. 9d. per gal., 
according to  quality, f.0.r. maker's 
works. MANCHESTER : 1s. to  1s. 8d. per 
gal. 

Cresylic Acid.-Pale 99/99i %, 5s. IOd. per gal. : 
99.5/100"/,, 6s. per gal. D/d U K  in 
bulk : Pale A.D.F. from 6s. 5d. per 
imperial gallon f.0.b. UK.,  85 cents per 
U S  gallon, c.i.f. NY.  

Naphtha.-Solvent, 9011 60", 5s. per gal : 
heavy, 90/IYOX)', 4s. IOd. per gal. for bulk 
1000-gal. lots, d/d. D r ~ ~ m s  extra ; higher 
prices for smaller lots. 

Naphthalene.-Crude, 4-ton lots, in buyers' 
bags, £17 5s. to £28 7s. per ton nominal, 
according to m.p. ; hot pressed, £40 per 
ton in bulk ex-works ; refined crystals, 
£56 10s. per ton d/d, mis. 4-ton lots. 

Pitch.-Medium, soft, home trade, £9 
per ton f.0.r. suppliers' works ; export 
trade about £ 10 10s. per ton f.0.b. 
suppliers' port. 

Pyridine.-90/160;. 201- to f l 2s. 6d. per gal- 
Toluolc.-l'urc, 5s. 7d. ; 90's. 4s. IOd. per gal. 

d/d. MANCHESTEK : Pure, 5s. 7d. per gal. 
naked. 

Xylolc.-For 1000-gal. lots, 5s. IOd. to 6s. 
pcr gal., according to grade, d/d London 
area In bulk. 

Intermediates & Dyes 
(Prices Nominal) 

m-Cresol 98/100%.4s.  9d. per Ib. d/d. 
o-Cresol 3013 1" C.-1 s. 4d. per Ib. d/d. 
p-Cresol 34/35" C . 4 s .  9d. per Ib. d/d. 
Dichlorani1ine.-4s. 39d. per Ib. 
Dinitrobenzene.-88/89" C., 2s. per Ib. 
Dinitrotoluene.-S.P. 15" C., 2s. Oid. per Ib. ; 

S.P. 26" C., Is. 4d. per Ib. ; S.P. 33" C., 
Is. 2d. per Ib. ; S.P. 66/68' C., Is. 10d. 
per lb. Drums extra. 

p-Nitranil ine.4~. 10d. per Ib. 
Nitrobenzene.-Spot, 9gd. per Ib. in 90-gal. 

drums, drums extra, I-ton lots d/d buyers' 
works. 

Nitronaphthalene.-2s. I d. per Ib. 
o-Tohidine.-Is. IOd. per Ib., in 8/10-cwt. 

drums, drums extra. 
p-Tohidine.-5s. 9&d. per Ib., in casks. 
Dimethylani1ine.-3s. 3d. per Ib., drums 

extra, carriage paid. 

The consumption of lead in the United 
Kingdom during August totalled 2,954 long 
tons, bringing the total for the first eight 
months of the year to 237,536 long tons, 
comparcd with 215,735 long tons for the 
corresponding period last year. Consump- 
tion of cadmium totalled 72,300 long tong, 
making 17,950 long tons for the first eight 
months of the year, comparcd with 13,950 
long tons last year. 
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Chemical 8 Allied Stocks kY Shares 
ITH sentiment this month almost 
entirely dominated by the knowlcdgc 

that thc Government was planning further 
measures to check inflation, stock markcts 
sutfercd a sharp dcclinc, followcd later by 
a partial rally. This gave way to a big fall 
132t week when it was announced that the 
anti-inflation measures would include an 
Autumn Budgct. Now, however, sharc 
valucs havc recorded a rally bcrausc it is 
rcalised that the Govcrnmcnt's plans should 
curb inflation and result in strengthening of 
the f and an L I ~ W ; I I - ~  trcnd in our gold and 
dollar reserves in due course. 

It is also rcaliscd that the hopeful cstinl- 
ates of increased divitlcnds which wcrc cur- 
I-cnt i n  the City not so long ago, will havc 

be revised. partly hecause of the growing 
conlpeti~ion both in homc and cxport mar- 
kcts. On the othcr hand, there arc many 
sharcs which havc fallcn heavily in rccent 
wccks. and now ofrcr quite attractive yields 
with f:ivourablc prospects of dividends being 
maintained. In fact the prevailing assump- 
tion is that. with the removal of uncertainty 
I-c~arding thc Govcrnmcnt's plans. it should 
he er~sier- to assess the markct outlook and 
buyers arc likely to bccornc milch more in 
cvidencc than in reccnt wccks. 

imperials Decline 

Rcflccting thc prevailing trcnd in markcts. 
Imperial Chemical havc dcclincd on balance 
for the month from 50s. 7:d. to 47s. l4d. 
The half-yearly profit figures crcatcd an  ex- 
cellent impression. though likc those of many 
other industries. thcy showcd that there has 
becn a tendency for the ratc of increase in 
profits to decline owing to rising costs and 
other factors. There was a good deal of 
business in Albright & Wilson 5s. shares. 
which after falling to 17s. 6d. rallied to 
20s. 9d. compared with 21s. a month ago. 

Anchor Chemical 5s. shares remained at 
13s. 9d. and elsewhere, Fisons have declined 
on balance from 58s. to 56s. In line with 
the general trcnd, Laporte 5s. units were 
16s. 6d. compared with 19s. 3d. a month ago. 
In other directions, Hardman & Holden 5s. 
shares wcre 13s. compared with 14s. 3d.. 
while Hickson & Welch 10s. shares have 
been relatively firm, and a t  27s. 6d. com- 
pared with 28s. a month ago. 

Borax Consolidated, in common with some 

other sharcs in which there are American 
shareholders, fluctuated very sharply, and 
wcre 141s. 6d., compared with 149s. 3d. a 
month ago. Unilever was another share to 
show big movemcnts, and the current level 
of 87s. 9d. compares with 92s. 6d. a month 
ago. In the same period Unilevcr NV 
havc come back from 112s. t o  104s. 3d. 
Both companies, it was announced this week. 
are to distribute frce scrip issues of 25 per 
ccnt. 

The 6s. 8d. units of the Distillers Co. 
came back from 24s. 7Qd. to 23s. 7 td .  York- 
shire Dyeware & Chemical 5s. shares re- 
mained at 1 Is. 3d.. but Reichhold 5s. shares 
eased from 20s. 9d. a month ago to  17s. 9d.. 
and Lawcs Chcmical 10s. shares from 
16s. 6d. to 15s. 7+d. Coalite & Chcmical 2s. 
units havc rcccded from 4s. 3d. t o  3s. 9d.. 
while sharcs of plastics companies also 
moved with the surrounding trend in stock 
markets, British Xylonite, for instance, being 
43s. 6d.. compared with 46s. a month ago. 

British Industrial Plastics 2s. units eased 
from 6s. to 5s. 9d. while British Glues & 
Chemicals 4s. units reccdcd on balance from 
15s. 3d. to 14s. 6d. Ashe Chemical 1s. 
sharcs were Is. 7d.. Rrotherton 10s. shares 
36s. 1Otd. and Grceff-Chemicals Holdings 
5s. sharcs havc changed hands actively 
around 18s. Tn other directions, Staveley 
were 64s. 3d., Boots Drug 5s. units 17s. 3d. 
and Sangers 5s. shares 15s. 3d. Triplex 
Glass 10s. shares eased to 39s. 6d. Oil 
shares fell hcavily. Shell being 123s. lfd., 
compared with 135s. 7fd. a month ago, and 
BP 100s. 7:d. compared with 115s. 74d. 

University Students 
Dr. K. S. Dodgson, lecturer in the depart- 

ment of biochemistry a t  the University Col- 
lege of South Wales and Monmouthshire, 
told Pontypridd Rotary Club on  18 October: 
' Some university students have got their 
grants too easily. They d o  not appreciate 
the trust placed in them. They d o  not 
realise that it is their duty to  everyone to  
do their utmost '. In the last examinations 
in his department nearly half the students 
failed t o  reach the required standard. This 
lowering of standards was true not only in 
his own college but all over the country. 
Something would have to  be done if we 
were to retain our standing in the world. 
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business of mechanical, electrical and 
chemical engineers, etc. Directors : Edward 
Hurt and Nellie M. Hurt. Registered office: 
86 Tullibardine Road, Sheffield 11. 

Lake & Cruickshank Ltd. 
Private company. (554,832). Capital 

f20,000 in £1 shares. To carry on the 
business of extractors by crushing chemical 
or any other means of cocoa residues and 
any other substances, manufacturing 
chemists and druggists; makers of cattlc 
foods and feeding preparations of all kinds, 
etc. Subscribers (each with one share) : 
James S. P. Lake and Ernest G. L. Harrison. 
Directors : James S. P. Lake, George M. 
Cruickshank and Leonard Saunders. 
Solicitors : Potel, Tattersall & Lake, 58 
Haymarket, London S.W.1. 

Powrie Bros. (Seaweed Products) Ltd. 
Private company (31.062.) Capital f 1,000. 

To harvest seaweed and manufacture kelp, 
disinfectants, fertilisers, dyes, etc. Directors : 
C. F. Powrie, A. Y. Powrie, Mrs. H. Powrie 
and Ian H. Powrie, 5 Westholme Crescent, 
South Aberdeen. 

Edons Ltd. 
Private company. (555,642). Capital f500 

in £1 shares. To  carry on the business of 
manufacturers of and dealers in chemicals, 
gases. drugs. medicines, etc. Subscribers 
(each with one share) : Mrs. Edith L. Lyons 
and Brenda Lyons. Mrs. Edith L. Lyons 
signs as director. Solicitors : M. J. Jeffrey 
& Co., 119/125 Finsbury. Pavement, E.C.2. 

Cirolanum Successors Ltd. 
Private company (556,168.) Capital €5,000. 

To carry on the business of chemical engi- 
neers, chemical and other analysts, manu- 
facturing chemists and druggists. manufac- 
turers and distillers of and merchants in 
ammonia. tar, coal, coke. oxides, ammonia- 
cal liquor and mineral and chemical sub- 
stances of all kinds, makers and vendors of 
gas and electricity, metallurgists, mechanical 
and other engineers, etc. Subscribers (each 
with one share) are: Donald Best and Derek 
Chambers. The first directors are to bc 
appointed by the subscribers. Solicitors : 
Simpson Curtis & Co.. Leeds 1. 

Agricultural & Industrial Coatings Ltd. 
Private company (556,240.) Capital £ 100. 

To carry on the business of manufacturers 
of and dealers in chemicals in raw or manu- 
factured state; to carry on the business of 
makers and manufacturers of paints, dis- 
tempers, varnishes, lubricants, chemical 

compounds, nitratcs. composts, wced and 
pcst dcstroycrs, diseasc prcvcntativcs. soi! 
purifiers, insecticides, artificial manurcs and 
fcrtiliscrs. ctc. Thc subscribers (each with 
one share) arc: Hylton F. G. Shcppard and ' 

Frank L. Coventry. Thc first directors arc 
to be appointed by thc sub.;criber.;. Solici- 
tors: Howc & Rakc. 1:! Chancery 1-anc. 
London W.C.7,. 

Company News 
Midland Ind~~stries Ltd. 

During the ycar under rcvicw thc sales 
rcachcd a ncw high Icvcl. and further pro- 
gress was madc in thc \ale of Mil steam 
traps and fittings which in the last two 
ycars have incrcawd by 40 per cent. Thcir 
succcs\. said Mr. J. H. Rcan. C.B.E.. prc- 
\iding at the annual gcncral meeting. I, 

evidenced by the ncw names on our order 
books which includcs thosc from thc pctro- 
lcum and chcmical indu\trics. Thc com- 
pany's profit for thc ycnr, after all chargcs 
except taxation, was t146.413. comparcd 
with f109.610 for the last year. Tax ab- 
$orbs €76.600 against €68.550. leaving a net 
profit of €69.813; €28.000 more than in the 
previous year. 

Ketton Portland Cement Co. Ltd. 
Profits for the year cnded including divi- 

dends received, and before allowing for tax. 
depreciation and other charges. is £442.988 as 
against £354.328 last ycar. Taxation-profits 
tax and income tax-will absorb £190,700. 
and £56.285 is provided for normal depre- 
ciation. A final dividend of 15 per cent (12+ 
per cent last ycar) is recommended, with a 
bonus of five per cent, both less tax, on the 
ordinary shares, making a total of 20 per 
cent, less tax. 

North British Rayon 
The company reports a loss for the year 

ended 30 June last of £34.486, compared with 
a deficit of £58,031 in the previous 12 months. 
This is before providing £46.893 (£33,523) for 
depreciation and charging interest and fees. 
After all charges the group loss is £97,619 
and goes against a debit of £2.141 in 1953- 
54 after a tax credit of £52.569 and credit- 
ing f53.000 taken from tax equalisation ac- 
count. There is neither a tax charge nor 
credit for 1954-55. The dividend on the six 
per cent preference in respect of the 24 years 
ended 30 June last remains unpaid. 
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CALCIUM LACTATE 1 
and 

H I G H  GRADE 

LACTIC ACID--- 1 
for the 

PHARMACEUTICAL A N D  FOOD TRADES 

CHEMICALS BOWMANS L l n l r E D  

W I D N E S  L A N C A S H I R E  

COTTON BAGS 
A N D  

LINERS for SACKS, BARRELS and BOXES 

WALTER H, FELTHAM & SON,, LTD. 
Irnp-rirl Works. Tower Bridle R o d .  

London. S.E.1 

Keebush  IS  an a c ~ d - r e s i s t ~ n g  c o n s t r u c t i o n a l  
m a t c r ~ a l  used f o r  t h e  c o n s t r u c t o o n  o f  tanks.  
pumps ,  pipes. valvcs, fans, c t c .  It IS c o m p l e t e l y  
I n e r t  t o  m o s t  c o m m e r c i a l  ac ids ; is una f fec ted  
by  t e m p e r a t u r e s  u p  t o  1 3 0 ' C  : possesses a 
re la t i ve l y  h ~ g h  mechan ica l  s t r e n g t h ,  a n d  is 
una f fec ted  b y  t h e r m a l  shock .  It IS b e i n g  used 
I n  m o s t  industroes w h e r c  acids a r e  a lso b e i n g  
used. W r i t e  for part iculao-s to-  

KESTNER'S 11 
11 5 Grosvenor Gardens, London, S.W.1 (1 

LEIGH 
&SONS 
METAL 
WORKS 
Orlando 
St.. BOLTON 

C A R B O Y S :  P A C K E D  C A R B O Y S  
CARBOY TILTERS A N D  BARROWS 

SAFETY C R A T E S  T O P  PROTECTORS 

A Special 
Steam Ejector 

Air Pump 
Designed for the production and main- 
tenance o f  Vacuum, and developed to 
meet the needs of  a section of  the 

Chemical Industry. 

N O  METAL PARTS 
IN CONTACT WITH  
CORROSIVE GASES 

COMPRESSION STAGES O F  C A R B O N  
CONDENSER OF PORCELAIN. 
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