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Fuel savings of from 10% to 
20% are usual where Senior 
Economisers are installed. The 
straight gas passages minimize 
draught loss and remain ex- 
ceptionally clean in service. 

Illustrated is the Senior H - Tube . . 
Economiser, suitable for all in- 
dustrial boilers. Senior Twintube 
and Welded Economisers are re- 
commended for Power Stations and 
other users of very high pressures. * 
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W i t h  a Wells' waste oi l  
f i l te r  you can use your o i l  
several t imes over and 
change it more often. A 
thoroughly reliable supply 
o fo i l  isassured w i t h  theuse 
o f  Wel ls '  special f i l ter  pads 
which w o r k  in  conjunction 
w i t h  Wel ls '  patent syphon 
feed. Theo i l  deliveredfrom 
a Wel ls '  f i l ter  can be used 
w i t h  complete ronfidence. 

Wri te for fuller particulars 
of these filters 

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

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

Calcium Chloride ) 
Flake ?6/80% 

Solid fused ?2/?5% 
Quantities of 

up to 20 tons available 
for despatch within 314 weeks 

from receipt of order. 

A Harris & Dixon Company 

Guest Industrials Ltd. 
Raw Materials Division 

81, Gracechurch Street, London, E.C.3 
Telrpl~orre: Mrrnrion House 5631 (16 lr~res) 

7ilc,qratns: Gupsrind, Londnn 

(COOPERS ) L m  

I 

ALL KINDS OF CASKS & VATS MADE T O  
ORDER IRON & STEEL DR~JMS BOUGHT 
& S O L D  DS'SFfS ~ ' E C ' C I ~ . ~ D I T I O N E D  . . . . . ... . 

Office & Cooperdg? :- 
( I , '  r - , - i  - . ' -  - , . .  . . .  " - . . .  . , . - ,. . I < ! , I-. '- - I 

Telephone : Tcle~roms : (.:obtes : 
Leytonstone 3852 Grucaslcs, Leystone, London Drucasks, London 
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Thermometers . . . ... z ..- .- 

for al l  Laboratory Purposes 

Specially designed Thermometers for all Laboratory purposes. 

Engraved-on-Stem mercury and spirit filled Glass N.P.L. Certified 
Thermometers. 

Fahrenheit and Centigrade Ranges. 

Indelible Engraving resistant 
to  the action of oils 

Glass Sheathed Insulated Thermometers for Chemical purposes. 

Talephone : G o  Ha ZEAL LTD. Telegrams : 
LIBERTY 

ZEALDOM. 

2283141516 LOMBARD ROAD. MORDEN ROAD, LONDON, S .W. 19 
SOUPHONE. 

LONDON 

T H E  S I G N  O F  
G O O D  W E L D I N G  

..,. .... 

o f  ROTHERHAM 
This ' Ivanhoe' trade-mark be- 0 

tokens a craftsmanship which is 
proved daily by the dependability 

of Jenkins-welded equipmcnr in 
all industries. Enquiries are in- 

vited for Class I work and for j 
export contracts. a 

O w  nnu Catalogue " tVelded Fubrico- 
tionr " is available on applicarion. e 

e 
40 Gallon S~ainlesr Srcel Conrai~err 

T e l e p h o n e  : 4 2 0 1 - 6  (:6 l i n e r 1  
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BRASS, COPPER. 

GILDING METAL. PHOSPHOR BRONZE. 

GUN METAL. 

ALUMINIUM BRASS. 

ADMIRALTY BRASS 

. . . and numerous alloys for 
specific purposes and to . 
British Stondard L I M ~ ~  €0 
Specifications. 

c~~~~~~~~~~ to ~h~ Admiralty. Air Ministry. Min~stry Of Supply. Crown Agents for the Colonies, ecc' 

Y-W.102 

far use in pickling tanks 

Meldrums manufacture any item 

to meet individual requirements. 

Sample pieces and test reports 

verifying the outstanding resistant 

properties against corrosive attack 

by hot or cold acids are available 
on request. 

G U I D E B A R S ,  R O L L E R S ,  

S I N K E R B A R S ,  H E A T I N G  

P I P E S ,  L I V E  S T E A M  

H E A T E R S  

T I M P E R L E Y  A L T R I N C H A M  . C H E S H I R E  

London Ofice : 25, Hanover Square, W. I .  Manchester Ofice : Eagle House, Cross Street 
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Hover Cur lirctorv, Soli/~rrl/. ! f i sh  intcnsiiv l i p h t i n ~  in a 
body spruy tunnel byfluore~ce~rr lanrps 111 a glrrzrrl rrlclosure. 

Toilored for the job 
The lighting of many processes is vital to the smooth 
and rapid flow of work and to the quality of the 
finished product. For example, poor lighting could 

Issucll bjv the Bririslr Electrical Development Association 

H O W  T O  G E T  M O R E  
I N F O R M A T I O N  

Your Electricity Board will be glad to 
make a spray tunnel into a bottle-neck - each job 
taking a little too long, a little portion missed, a 
return to the spray line - and so the whole produc- 
tion line marks time. Whatever form i t  takes, good 
lighting not only helps to provide a satisfactory work- 
ing environment but is an active production tool. 

Fluorescent lighting is as good as daylight - only 
more consistent. It is efficient; it is economical; and it 
is ~7c.xrble.  You can ' tailor ' it, easily and exactly, to 
the special requirements of production at  all stages. 

advise you on how to use electricity to 
greater advantage- to save time, 
money, and materials. The new Elec- 
tricity and Productivity series books 
includes one on lighting - '' ~ighting in 
Industry ". Copies can be Obtain** 

price 91- Post free, from E-D-A-9 
2 Savoy Hill, London, W.C.2, or from 
your Area Electricity Board. 
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These giant fan-casings and impellors for Messrs. James Howden & Co. 
(Land) Ltd. are some of the largest units in this country ever to be rubber 
lined by pan-curing. The objective was pzotection against corrosive fumes. 
The manufacturers consulted Dunlop whose plant is the largest in the U.K. 
and the only one capable of accommodating these outsize units. If you have 
a problem in protection, Dunlop anti-corrosion service will find the answer. 
A very considerable experience is freely at your service. Write please to 

Clerkenwell House. Buckton ' s  Chambers. Dunlop  House. Dunlop Rubber Company 
Clerkenwell Green. 57 Meadow Road. Livery Street. (Scotland) Ltd. 

London. E.C.1 Leeds. I I B i rm~nghana .  J N o r t h  Wallace Street.  Glasgow. C.4 
Phone : Clerkenwell 3871 Phone: Leeds34091 Phone : C e n ~ r a l  8535 Phone : Bell 341 1 

O U N L O P  R U B B E R  CO. LTD. (G.R.G.DIV.) C A M B R I D G E  S T R E E T .  M A N C H E S ~ E R  I .  C E N ~ ~ ~ ~  2 1 3 1  

ANTI- CORROSION SERVICE 
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Atom-cooked Plastics 

'T 0 the making of rnoleculcs there is 
no e n d '  is a reasonable enough 
paraphrase of another century's 

wisdom. Laboratory-planned and f2.c- 
tory-made macro~nolecules have made 
their first impacts upon the everyday lifz 
of current generations; even the original 
introduction of re-shaped cellulose mole- 
cules falls within the memory of people 
who are still but middle-aged. Now, it 
seems, the story of synthetic polynlers is 
taking a new turn; irradiation can 
partially transform their structure and 
change their properties. (THE CHEMICAL 
AGE 68, 632). Moreover, this is a British 
discovery, made at Harwell by Dr. 
Arthur Charlesby. A recent Press com- 
ment that a new branch of the plastics 
industry may be developed (The Observer, 
27 September) is not likely to prove an 
exaggeration. 

Irradiation in an atomic pile is not the 
only means of applying this process. Any 
source of high energy radiation will bring 
about the same effects. .Radioactive 
materials may be usable as sources of 
radiation. In the United States, where the 
appreciation of Harwell's discovery has 
been instant, a million-volt X-ray appara- 
tus is being used by the General Electric 
Co. It seems probable, however, that as 
the industrial application of atomic energy 
makes progress the modification treat- 
ments for plastic substances will be based 
most economically and effectively upon 
atomic piles. During the exploratory 
phase a variety of radiation sources may 
.be employed irrespective of costs, for the 
biggest rewards are likely to  be won by 
the fastest pioneers. 

The effect of irradiation is to  induce the 
formation of additional cross-linking in 

polynieric molecules. A change in pro- 
perties occurs when a radiation dose 
corresponding to approxinlately a single 
cross link per molecule has been given. 
Variations in the amount of irradiation 
produce varied degrees of changc in 
prop-rties. For a parallel technological 
development we must perhaps go as far 
back as Charles Goodyear's little re- 
warded discovery of rubber vulcanisation 
by sulphur. There, too, the properties of 
21 polymer were modified by the induce- 
ment of cross-linking. Polyethylene 
has a normal melting point in the region 
of 115" Centigrade; short exposures to 
gamma rays and neutrons take the melt- 
ing point up to 250". The theory put 
forward by Dr. Charlesby is that some of 
the carbon-hydrogen bonds are broken- 
actually with the release of hydrogen- 
and the unsaturated carbon atoms that 
remain form new molecule-linking bonds. 
Irradiation changes polyethylene from a 
crystalline into an amorphous elastic sub- 
stance, yet without loss of transparency. 
The irradiation-formed linkages hold the 
molecules together when normally, under 
the influence of heat, they would begin to 
dissociate and flow with increasing free- 
dom. But not only heat stability is con- 
ferred. Solubility in organic solvents 
declines: resistance to attack by acids is ?. 
~ncreased. Between the two extremes- 
the non-irradiated plastic with its normal 
properties and the fully changed plastic 
with maximum development of different 
properties-there would seem to be a 
most flexible range of substances. 

Not many of the polymers so far 
studied have failed to cross-link as a 
result of irradiation. Polyvinyl alcohol 
and chloride, polystyrene, and nylon have 
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all responded; so too, have, the natural 
complexes of rubber, neoprene, and 
gutta percha. On the other hand, poly- 
tetrafluoroethylene powders when irra- 
diated: it is believed that the strength of 
the carbon-fluorine bond is too great and 
when irradiation breaks weaker carbon- 
to-carbon bonds shorter molecules are 
formed, i.e., there is de-polymerisation 
rather than cross-link formation. Polyiso- 
butylene is turned into a viscous liquid. 
probably because the methyl side groups 
repel each other, which again causes a 
more severe form of molecular disrup- 
tion at the time the carbon bonds are 
weakened by radiation. 

The acrylic class of polymers bchave in 
a rather different, but no less promising 
way when exposed to radiation. Apart 
from a slight colour change Perspex 
appears unaftected by treatment: but on 
heating subsequently, there is steadily 
increasing internal bubble formation. the 
material expands remarkably. and a 
foamed substance about eight times 
lighter than the original is obtained. 
Among the changes in property is a con- 
siderably increased electrical res~stance. 
The practical advantage of inserting irra- 
diated Perspex into a cavity, knowing that 
it must swell and completely fill the cavity 
on heating, has innumerable potentialities. 

But this remarkable behaviour of the 
Perspex group is not the only unusual 
physical property that irradiated plastics 
offer for new industrial applications. 
lrradiated polyethylene may have a much 
raised melting point, and when poly- 
ethylene articles are heated to their soften- 
ing point and pressed into other shapes, 
they retain their new shapes on cooling, 
but when heated again they regain their 
original shape! An obvious application 
of this property in machine fabrication 
is to insert polyethylene into an inacces- 
sible position in a shape that can be 
handled, knowing that it will on heating 
regain its former and pre-designed shape 
as required when in final position. 

One practical use of irradiated plastics 
is already being put into action in the 
United States. Polyethylene bottles. 
owing to their low melting-point, cannot 
be steam sterilised. But irradiation for a 
few seconds produces sufficient cross- 
linking for the bottles to stand the tem- 
peratures of sterilisation. This may have 
early effects upon pharmaceutical packag- 

ing. In the long run, assuming that 
radiation sources become more widely 
available and cheaper. it may have reper- 
cussions upon the milk industry. The fact 
that natural ant1 synthetic rubber are also 
cross-linked by irradiation treatment 
should not be ignored. Precise control 
over vulcanisation may bring new oppor- 
tunities to the rubber industry. Degrees 
of difference in the property range for the 
same rubber would seen1 to be producible 
by variations in time of irradiation. 

It is a little disheartening to learn that 
American industry has been speedier in 
rccognising the huge potentialities of this 
Harwell discovery. The cynicism that 'the 
one thing man learns from history is that 
man never does' has a grim applicability. 
T o  quote from The 0h.vcrvc.r'~ recent 
comments: ' If British firms d o  not hurry. 
they will find that once again American 
industry has established an irreversible 
lead in the application of a discovery 
originally made in this country.' In the 
slack years between the wars, during the 
second war and its immediate aftermath. 
there perhiips was some excuse for our 
reluctance to grasp opportunities on the 
doorstep. There is no vestige of an excuse 
now. Vast sums of national capital and 
income have been invested in our atomic 
energy establishments and we surely can- 
not afford to disregard any of the 
secondary possibilities that emerge from 
so vast a research project. 

Productivity Meeting 
AT the invitation of the Board of Tradc. 
the Institute of Cost and Works Account- 
ants is arranging a public meeting at the 
Bcaver Hall. London. on 12 October. at 
5.30 p.m.. to hear a panel discussion betwex 
members of a Europsan team which visit;J 
America and produced the report. ' Co:r 
Accounting and Productivity.' The report 
brings out some important aspects of pro- 
ductivity which. it is fclt, can. with advan- 
tage. be more widcly known. Sir Leslie 
Boyce. a past Lord Mayor of London. will 
prcsidc. Mr. Ronald Parker. C.A.. 
Financc Director of the Scottish Division of 
the National Coal Board. who Icd the team 
and was thc only British delegate. will be a 
member of the pancl. along with Mr. Paul 
Francin, the French delegate. and Dr. Henri 
H. van der Schroef. the Dutch delegate. 
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Notes B Comments 
Trade Barometer 

S ULPHURIC acid. one of the most 
vital of chenlical primary products, 
has often been regarded as an index to 

production and as a trade barometer: 
certainly, during the past few years. it has 
sutrered the chequered career appropri- 
ate to a product whose manufacture is 
dependent to a very great extent upon 
imported materials. Costs have recently 
increased considerably, but this trend 
was reasonably comnlensurate with the 
generiil rise in prices. until the sulphur 
shortage necessitated a temporary im- 
position of price control. Although the 
National Sulphuric Acid Association 
and other bodies interested in sul- 
phur and its products are mainly 
concerned with the interests of the mlnu- 
facturers, users have so far had no cause 
to cornplain of their treatment: but then. 
indeed. many manufacturers are thern- 
selves users, and consume the whole or 
most of the acid they produce. In 
manufacture. the tendency is toward the 
construction of large units. It seems 
now a far cry to the early days of thc 
century when even a plant to niake 
10 tons a day was considered an 
economic unit; today the large contact 
and tower plants woi~ld not be profit- 
able with ;in output less than 100 tons 
per day. and units of capacity 300 and 
(in one case) 500 tons a day are in opera- 
tion or  in course of construction. 

An Economic Unit 

T HERE is, however. even today a 
demand at home and abroad for a 
small economic unit. which might 

produce as little as 5-10 tons a day; the 
saving. even i f  only on transport and 
distribution costs, might make the in- 
stallation worth-while. In some cases. 
such as for accumulator acid. there 
would be additional savings in freight and 
containers. In the USA and Canada, liquid 
SO., and SO, are fast becoming hulk 
raw materials. and in both cases there 
is a considerable saving in freight: more- 
over. applications in specialised opera- 
tions. such as sulphonation. rnay be 
developed. I t  is therefore pertinent to 
refer to a description in C h ~ r ~ l i c ,  

Irlgcnielrr Technik, June, 1953, 285-291, 
of a pilot plant working on the Cathala 
process, an operation which may prove, 
of great importance in this respect. The 
SO,, produced is very pure and stable, and 
by working under low pressure and with 
high strength gas, a plant with a capacity 
as sniall as 10 tons per day may prove an 
attractive investment. Such a plant 
would probably sutlice for the initial 
market in liquid SO:, and would be a 
hasis for evaluating the prospects of small 
unit plant for making or strengthening 
up sulphuric acid with liquid SO:,. In 
particular. it would be interesting to  be 
able to substantiate the claim that a 
50 per cent reduction in capital cost is 
possible, thereby avoiding increased pro- 
duction costs. We hope to publish up-to- 
date technical details shortly. 

Methane in the Mains 

T HE simplcst or the hydrocarbons 
is much in the news at the moment. 
Only a few weeks ago a DSIR Fuel 

Research paper revealed that cons.ider- 
able progress has been made towards the 
large-scale and economic synthesis of 
methane from hydrogen and carbon 
monoxide (see THE CHEMICAL AGE, 1953, 
69. 1785, 661-2). But naturally formed 
methane, more popularly known as fire- 
damp. is being piped off from more than 
20 coal mines. and in at least one case 
the National Coal Board is selling its 
methane to the Gas Board. There, at  
Whitehaven, 750 cubic feet a minute is 
said to be extracted from the pit. con- 
cerned. Paradoxically, the Gas Board 
must reverse the reaction by which the 
DSlR synthesis ia. achieved. Methane is 
too high in calorific value for effective 
use on most gas-burning appliances, so 
part of the methane drawn from the pit 
.is passed over a catalyzt to form hydro- 
gen and carbon monoxide. It is certainly 
strange that two new fuel developments. 
in Britain should be concerned with the 
same reaction, but in opposite directions. 

A Useful Raw Material 

I T seems improbable that coal mines 
will be able to provide a reaily large 
amount of gaseous fuel for town gas 
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services. A pit must be 'gassj  ' 2nd in 
the right place; the number likely to be 
developed along the Whitehaven lines 
cannot be great. But the Gas Council 
is seeking methane from other sources; 
prospecting for natural gas is currently 
taking place with some energy. particu- 
larly in Scotland and Yorkshire. The 
exploration of the potash deposits in 
Yorkshire would appear to have inspired 
some interest in methane, too,for Imperial 
Chemical Industries are prospecting for 
natural .gas in the same area. However, 
their interest may well be more chemical 
than calorific-CH, is a useful raw 
material for several organic syntheses. 
Britain may hardly hope to emulate the 
United States with their rich rezervea of 
natural gas, but it is good news that we 
are trying to use the native sources that 
we d o  possess. A gaseous fuel with a 
calorific value of 1.200 B.Th.U. per cubic 
foot should never run to waste. 

Man-Made Fibres Fail 

S TRANGE things are happening in 
the American synthetic fibres field. 
At the beginning of August, US 

Chemstrand Corporation were promoting 
an immense campaign for Acrilan, and 
promising an output of 5,000,000 Ib. by 
the end of the year; at the beginning of 
September, the new $30,000,000 plant at 
Decatur, Alabama. was virtually closed 
down. Du Pont is producing staple 
Orlon at  considerably less than capacity; 
the construction of the Union Carbide 
and Carbon Co.'s proposed $30,000,000 
plant for the manufacture of Dynel, at  
Draper, North Carolina, has been indefi- 
nitely delayed; and some forms of nylon 
are reported freely available for the first 
time in more than ten years. Dacron 
(1.C.1.'~ Terylene, made by Du Pont) is, 
it seems, the only fibre to continue to 
hold high favour with consumers: ' the 
trade label it the fibre most likely to 
survive ' (Chemical Week, 19 September, 
78). The disfavour accorded to Acrilan 
has spread to all fibres with the 'acrylic' 
label; so much so that Union Carbide is 
carefully explaining in its advertisements 
that ' there is as much difference between 
Dynel and the acrylics as there is between 
wool and cotton.' 

Few New Miracles 

T HE root of these troubles is gener- 
ally acknowledged to be too rapid a 
development of the markets before 

the fibres had been sufficiently tested. 
Chemstrand, for instance. banked heavily 
on building up a demand for Acrilan by 
careful distribution of' pilot plant quanti- 
ties; when output from full-scale plant 
became available, however, processers 
discovered that the fibre was brittle and 
suffered from fibrilation-an Acrilan 
blanket was found to shed its pile and 
had to be abandoned. Du Pont, too, 
began by marketing Orlon which could 
be dyed only in pastel shades; when, by 
the incorporation of 6 per cent methyl 
acrylate, they had improved the dyeing 
properties, it was found that some other 
characteristics were also altered. That 
was in the spring: textile manufacturers 
were preparing full-scale production for 
autumn and winter, and could not afford 
the necessary alterations in machinery. 
Sales of Orlon were consequentlv low. 
Another factor of considerable interest 
is that the makers of 'conventional'  
materials, faced with the ' miracle' pro- 
perties of the new fibres, have been 
forced to improve the properties of their 
own. Cotton, for instance, cyano- 
ethylated by treatment with acrylonitrile, 
has been given increased receptiveness to 
dyes, permanent resistance to attack by 
mildew, bacteria. etc., and greater reten- 
tion of strength after exposure to heat. 
' I t  remains to be seen ' says The 
Financitrl T i t?~cs  (I October) ' whether 
man-made fibre producers will change 
any of their plans in the light of the bad 
Press some products have recently been 
getting. . . . Experience in the major 
American proving ground in the recent 
past seems to have shown that there are 
few new miracles in the textile industry 
after all.' A sweeping statement, but the 
reasons appear sound. 

Calcium Carbide Factoy 
British Industrial Solvents, a division of 

The Distillers Company Limited. has taken 
a lease of the Ministry of Supply Kenfig 
calcium carbide factory as from 1 October. 
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Platinum Group Metals as Catalysts 
Organic Syntheses t3' Gas Purification 

I T is just 150 years ago that Wollaston 
announced his discovery of palladium, and 

the event is being commemorated by an 
Exhibition of the Platinum Metals, organ- 
ised by the Institution of Metallurgists. This 
exhibition is to  be held a t  Grosvenor House. 
London, W.1, and will be opened by HRH 
The Duke of Edinburgh on 19 October. 
The general public will be admitted freely 
on 22, 33 and 24 October. between the hours 
of 10 a.m. and 8.30 p.m. 

Wollaston's outstanding work consisted 
r.ot only of the discovery of palladium-and 
later rhodium-but also of the application 
of the platinum metals generally to indus- 
trial uses. At  the time of the discovery of 
palladium, the phenomenon of catalysis was 
only just being rccognised and in fact the 
term 'catalytic agent '  was not in use until 
thirty years later when it was introduced by 
Berzelius. 

First Use as Catalyst 

The first publication dealing with the 
theory of catalysis was that of Clement and 

and thus enables relatively small amounts of 
the metal to  exhibit optimum catalytic 
activity. 

The  use of platinum metal catalysts in 
forms other than carrier-borne is somewhat 
limited, but brief reference will be made to 
(a) ' blacks' and oxide catalysts, and (b) col- 
loidal catalysts. 

All of the platinum group metals form 
what are called 'blacks', which are essen- 
tially mixtures of the finely divided metal 
contaminated with a small percentage of 
various oxides. The most common ' oxide 
type' catalysts are the oxides of platinum 
and palladium, although platinum itself is 
the only one of the precious metals whosc 
oxide is used on a relatively large scale, when 
it takes the f o r q  of the monohydrate of plati- 
num dioxide or  Adams cdtalyst. One dis- 
advantage in the use of the precious metal 
oxides is their relatively high cost as com- 
pared with that of the low percentage pre- 
cious-metal-supported catalysts. 

The platinum meta:s can all exist in 
Desormes in 1806. The first reference to 
the use of a platinum group metal as  a cata- 
lyst was in 1823 when Dobereiner created 
considerable interest with his lamp in which 
he caused a jet of hydrogen gas to ignite by 
directing it a t  a bundle of finc platinum 
wires. 

The first industrial application was fore- 
shadowed in 1839 when Kuhlmann showed 
that nitric oxide could be reduced to ammo- 
nia in the prcsence of platinum. Today a 
major industrial process, namely the oxida- 
tion of ammonia to oxides of nitrogen for 
the manufacture of nitric acid, is based 
entirely on the use of platinum or, more 
often, a platinum/rhodium alloy as the cata- 
lytic agent. 

Apart from this last-mentioned applicn- - 
tion, however, where the precious metal is 
in the ' massive' state, usually in the form 
of  a wire gauze. the modern technical pre- 
cious metal catalyst tends t o  take the form 
of a ' supported ' or  ' carrier borne ' catalyst; 

.the word 'supported ' means that the cata- 
lytically active metal is supported or  borne William Hyde Wollaston. An engraving 
on the surface of a normally inactive carrier. made in 1824 by W .  Ward, ARA,  from a 
The carrier itself has a large surface area painting lately made by J .  Jackson, RA. 
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colloidal soiution. but their use is restricted 
and is really only of academic interest, owing 
largely to  the dificulty of recovering a col- 
loidal catalyst once the reaction has bcen 
completed. 

Supported catalysts fall roughly into two 
groups. depending on whether the applica- 
tion is to  a liquid phase reaction o r  to a 
gaseous phase rcaction. In the former casc 
a powder type supportcd catalyst is used. 
while in the  gaseous phase rcaction it is 
normal to employ a pclletcd o r  granular base 
catalyst. The one notable exception to the 
use of a granular catalyst in a gaseous phase 
reaction is the well known catalytic crack- 
ing proccss where modcrn technique em- 
ploys x powder catalyst under ' fluidised ' 
conditions. It may well be that future 
development of the ' platforming ' or plati- 
num reforming catalyst will follow along 
similar lines. 

As catalyst supports o r  carriers. a widc 
variety o f  materials can be uscd. rangkg 
from relatively chemically inert substances 
such a s  charcoal. pumice. asbes to~.  various 
refractory oxides and silica gel. to  com- 
pounds such as  zinc carbonate and oxide. 
magnesium and barium sulphate. and cal- 
cium carbonate. The choice of any particu- 
lar carrier for a certain reaction must 
obviously be influenced by the reaction 
medium and thc  possibility of chemical re3c- 
tion with the carrier, e.g.. the use of a zinc 
or calcium carbonate carrier in acid nicdium 
would bt- out  of thc question. 

lnfluence on Cata!vscd Reaction 

A further point. however. and one of 
probably greate'r importance, is the influence 
of the carrier on the cata:ysed reaction itself. 
In many cases it has been found that the 
selectivity of a particular catalyst is largely 
influenced by the carrier; i.e.. where a choice 
of two or more reactions is open to  the reac- 
tants. the more selective the catalyst. the 
less is the likelihood of the rcwtants taking 
nart in undesirable reactions. Current 
thought on the mechanism of selectivity 
attributes the ~ h c n o m e n o n  to  the pore size 
and pore distribution in the carrier. 

T h e  modern technical precious metal cata- 
lyst is highly active a t  atmospheric pressures 
and a t  room temperatures. o r  s!ightly above. 
It has. therefore. a great advantage over the 
base metal catalysts requiring elevated tem- 
peratures and quite high pressures for  
economic use. These advantages have bcen 

cxploitcd in organic synthesis where man) 
compounds unable to  withstand elevated 
temperatures have been successfully prepared 
undcr the comparatively mild conditions 
obtaining with a precious metal catalyst. The 
antibiotic industry uscs the platinum metals 
in a wide range o f  c;~talyticnlly assisted pro- 
cesses. 

Applications of Coinmercial Interest 

Particular app:ications which are of cum- 
mcrcial interest include the following : - 

(a) Primary and secondary alcohols can be 
obtained by the hydrogenation of aldehydes 
and ketones using a platinum catalyst; an 
exampie typifying this proccss on an indus- 
trial scale is the production of a phenol 
from cyclohcxanone. (USP. 1,503,641 and 
RP. 640.363.) 

(b )  When the  vapour of certain aldehydes 
o r  ketones is mixed with ammonia in addi- 
tion t o  hydrogen, the above reaction can 
yield tnc corresponding amine; the produc- 
tion of  c)clohexylamine from cyclohexanone 
is one example. 

(c) Acetylene can be hydrogenated to 
cthylenc in the presence of a palladium cata- 
lyst a t  normal pressures and at  a tempera- 
ture of 150". (RIOS/ 171 and 1058). 

(d) The  majority of nitrilcs can be hydro- 
genated fairly easily. using a platinum o r  
palladium catalyst. to  yield the correspond- 
ing amine. 

(el Compounds containing nitro groups 
are very easily reduced by hydrogen using a 
palladium catalyst. and ;I commOn method 
of assessing the activity of hydrogenation 
catalysts is based on the rate of reduction 
of nitrobenzene to  aniline under c'oselv con- 
trolled conditions. 

(f) Recent work indicates the su~e r io r i t y  
of supported catalysts containing ruthenium 
for  the hydrogenation of aliphatic keto 
groups and also for  the high pressure hydro- 
genation of aromatic rings having attached 
;\mino groups. Ruthenium has also been 
uscd as  a catalyst in the combination of 
; ~ m m o n i ; ~  with methane to  yield hydrogen 
cyanidc. (RP. 683.51 1). 

(g) Rhodium catalysts have been found 
useful in the hydrogenation of 'unsaturated 
aromatic o r  hctero rings. Hydroquinone is 
easily reduced in the presence of a rhodium 
catalyst. 

(h) .4 recent interesting application of a 
palladium catalyst is in the production of 
hydrogen peroxide by hydrogenation of 
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aikylated anthraquinoncs foiiowed by con- 
trolled decomposition. (BP. 686.574). 

The majority of industrial hydrogenation 
processes require a supply of high purity 
hkdrogen. Many othcr processes requirc 
gases free from oxygen, hydrogcn and car- 
bon monoxide; among such applications are 
atmospheres for sintering, annealing. weld- 
ing and heat treatment of metals, and in the 
lamp and radio industries nitrogen, neon. 
argon and other rare gases are required in 
a very high state of purity and virtually 
free from hydrogen or oxygen. T o  meet 
these industrial requirements the ' Deoxo ' 
gas purifier has been developed. 

This catalytic purifier in its simplest form 
consists essentially of a highly active plati- 
num metal catalyst which will bring about 
the combination of oxygen with hydrogen. 
at room temperature. to  form water vapour; 
the wafsr vapour is carried out of the puri- 
fier in the gas stream and can be removed 
by any efficient dehydrating agent. The  
catalytic process brings about almost coni- 
plete removal of  oxygen. leaving less than 
1 ppm. in the uncombined state. In the 
same way, hydrogen can be removed by 
reaction with oxygen on the same catalyst 
and with equal efficiency. 

The ' Deoxo ' proccss has been applied to 
several other reactions of commercial 

interest and in addition to the combination 
of oxygen or  hydrogen a second process 
allows for the oxidat~on of carbon monoxide 
to carbon dioxide, which can then be easily 
remov:d from the purified gas  by any stan- 
dard method. Yet a third application of 
the ' Deoxo ' process is designed to combine 
carbon monoxide with hydrogen to yield 
methane; this latter process is of interest 
where industrial hydrogen. required for 
hydrogenation reactions. 1s contaminated bv 
carbon monoxide, which would cause serious 
complications and probably inhibit the 
activity of the hydrogenation catalyst itself. 
In most cases the presence of methane in 
the hydrogen has little or no effect in any 
subsequent process. 

From Schools to Industry 
Speaking at  the final session of the Head-' 

masters' Conference in Cambridge last 
week. Sir Charles Morris, Vice-Chancellor 
of Leeds University, said that the study of 
physics and chemistry did not encourage 
boys to  go into industry. It tended to make 
them want to hang about laboratories all 
their lives. The need was to fire the imagina- 
tion of boys a t  school with the exciting 
possibilities of  work in the technological, 
field. 

A platinum and rhodium gauze for a three metre diameter ammonia burner 
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A New Portable Fluoroscope 
Use of  Ultraviolet in the Sun's Rays 

I T is now common practice to use the 
fluorescent properties of a material either 

to detect its presence or  establish its identity. 
For  instance, the presence of crude oil in 
the borings from a well may be detected 
during fluorescent inspection by oil prospes- 
tors. Minerals that are fluorescent may be 
identified by nlineralogists in the course of 
a geological survey. 

Actually. it was a request for portable 
fluorescent inspection equipment from a 
group of mineralogists that started the search 
for a simple fluoroscope. They contem- 
plated using ultraviolet lamps and a viewing 
cabinet i l l  extremely difficult country with- 
out roads or the electrical supply usually 
required. While the provision of batteries 
o r  a pedal generator might have sufficed. 
there was the risk of failure, the servicing 
required and extra weight to be considered. 

Metropolitan- Vickers portable fluoro- 
scope, with hinged window slightly open 

In view, therefore, of the clear necessity 
for an extremely portable-and preferably 
non-electric-fluoroscope, it was decided to 
attempt to use the ultraviolet in the sun's 
rays by the application of a suitable filter. 

A new fluoroscope (BP. 596,098). 
which is due to Mr. J. W. Walley, of the 
Research Department of Metropolitan- 
Vickers Electrical Company, Ltd.. depends 
primarily on the fact that sunlight contains 
a useful proportion of ultraviolet. A day- 
light-absorbing but ultraviolet transmitting 
filter, such as that known as Wood's glass. 
is used to provide ultraviolet radiation fo~ .  
viewing the fluorescent material in a closed 

compartment. Fluorescent material then 
glows a t  a longer wavelength of visible light. 
this wavelength being characterised by the 
nature of the specimen. 

In its simplest form the fluoroscope has 
been made by adapting the Wood's glass 
flasks used as light-excluding envelopes in 
the manufacture of the standard mercury- 
vapour discharge lamps. The neck formed 
a convenient hand grip without obscuring 
the bulb, and a rubber eye-guard was fitted 
around the opening to exclude visible light 
when viewing. The diameter of the spheri- 
cal bulb was about 3.5 in.. and the thickne5c 
of the glass about 0.03 in. In order to facili- 
tate insertion and extraction of the specimen 
without contamination of the bulb, a remov- 
able tray was provided. 

A more robust model consisted essentiall! 
of a steel box about 5 in. cube with a hinged 
window of Wood's glass at  the top and an 
eye-piece tube entering the front side 
obliquely. The hinged window served as an 
ultraviolet filter and insertion door com- 
bined. The inspcction tube was adjustable 
to  maintain the specimen in focus, and 3. 

rubber eye-guard was again used for com- 
fort and visible light exclusion. The Wood's 
glass in the window was about 3 in. sq. and 
about 0.2 in. thickness. 

Following tests, it was concluded that :I 

good proportion of thc fluorescent inspec- 
tion now ~roceedine, with electricallv pro- 
duced ultrHvio~et rays would probabl; be 
quite satisfactory with natural ultraviolet 
irradiation, using the apparatus described. 
There are. no doubt. many other fields of 
application. For example. it could be used 
in the detection of grease in textiles o r  in 
forensic scicnce and criminology. 

Titanium Research 
Numerous overseas inquiries from scien- 

tists. aircraft designers and commercial in- 
terests. arc being received by scientists at 
Melbournz University. Australia. who are 
carrying out research on titanium, in con- 
junction with the Zinc Corporation Ltd. 
Last year Australian beach sands yie!ded 
titanium concentrates and zircon worth 
£630,000. 
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The Analysis of Cobalt 
Part 111-Gravimetric Methods* 

RICOBALTIC tetroxidc is a conimon T w ~ l g h ~ n g  -. form for cobalt. Brintzingcr 
and Hcsse' rcportcd that rcsults arc often 
inaccurate bcci~use of the prcscncc (I!' 

coballous oxide. Thir, can be avoided i f  the 
precipitate is hcatcd to not above 900" in 
an electric furnacc. Heating for longcr 
times still yields satisfactory results if rcduc- 
ing g:!scs are .tbscnt. I f  largc quantities of 
ari~niclniuni chloride arc present, ammonium 
suipliatc must be added prior to the ignition. 

For the dctcrlnination of cobalt in man- 
ganese Fairchild' prccipitatcd the latter as 
> ~ R N I I , P O , . S H ~ O  in tlic prcscncc of citric 
acid. Thc prccipitatc contained traccs of 
c.ohalt, which could bc dctcrmincd by dis- 
sal\.ing the prccipitatc in hytlrc>cliloric acid 
and cornparin:: the bluc colour of thc solu- 
tinn with standards prcparcd from known 
qurintitics of cobalt. In thc filtrate from the 
original precipitation the cobalt could bc 
prccipitatcd as thc sulphidc at  pH 5.1. TIic 
washed cobalt sulphidc was casily convcrtcd 
to sulphatc bv ro:!sting to  oxide, solution 
in nitric acid and cvaporcltinn with sulphuric 
:.cid. Exccllcnt rcrults wcrc rcportcd on 
s ~ m p l e s  cont:lining 3-169 mg. of cobalt in 
prccence of 100-1 25 mg. o f  manganese. 

High Results Ohtained 

When cobalt is separated from aqueous 
so!iltion by prccipitlltion with sodium 
h:droxide and an oxidising agcnt. the 
cobaltic hydroxide formed occludes a little 
alkali and high rcsults arc obtained wlicn 
the precipitate is convcrtcd by acids to 
cobnltous sulphate for wcigh ing .V€ thc tri- 
v;i;ent hydroxidc is redissolved in conccn- 
tiatcd hydrochloric acid and rcprecipitatcd 
with hydrogen pcroxidc and trimethylbenzyl 
animonium hydroxidc, thc prccipitatc con- 
t;iivs only ashless impurities and can be con- 
verted to purc cobaltous sulphatc. 

Cobalt in nickcl orcs containing large 
amounts oF iron can be dctcrmined by the 
procedure of Falccv4:-Heat 1-10 gm. of 
sample with 10 ml. of conccntrated hydro- 
chloric acid until evolution of H2S ccascs. 
~cld 5 ml. of nitric acid. evaporate to dryness 
and then rcpcatedly evaporate with 5 ml. 
portions of hydrochloric acid. Heat residue 
with 5 ml. of hydrochloric acid. dilute with 

10 60 ml. o f  hot water, dissolve the salts, 
Itltcr. and ncutralisc thc filtrate with caustic 
potnsll. Filtcr tlic mixture and dissolve the 
prccipitate in the minimuni amount of 80 
per cent acctic acid. T o  tlic solution (not 
c:rcccding 100 111l.) zdd 7-8 ml. of acctic 
:!cid and prccipitate the cobalt as 
K,,Co(NO,),. Allow the prccipitate to  scttle 
I'sr 24 hours and lilter. Thc prccipitate con- 
tains only small amounts of iron which are 
rcmovcd by dissolving and rcprccipitating 
i l ~ ~ d c r  the :~bovc conditions. Dcterminc the 
c clbalt by wcigtiing as K:,Co(NO:,),.. 

Cumbers and Coppock Formula 

Cunibcrs and Coppock' cxamincd the 
cobaltinitritc and oxine mcthods for the 
tlctcrnlination of  cobalt. Thcy obtaincd a 
prccipitatc correspor;ding to the formula 
E/\,N::ColNO,),;.GH.O as follows :-To 10-15 
j i i l .  or solution containing about 0.5 gni. of 
cobalt. add 0.5-1 ml. of glacial acetic acid 
arid licat to  60". Add 1 ml. of reagcnt (30 
gm. of sodium nitrite and 1.15 gm. of potas- 
\ium chloride dissolved in 35 ml. of hot 
\v:ftcr and kept a t  70") for cvcry 6.5 mg. of 
cobalt. After thc reagcnt has been added. 
ltccp the solution at 60" for anothcr 15 
n ~ i ~ ~ u t c s .  Cool. filtcr. wash thc prccipitate 
with a saturated solution of the coniplcx 
salt and dry :tt 130"-130". Alternatively, 
tlic prccipitate may bc washed several times 
with alcohol and thcn with cthcr and dried 
in r vacuum desiccator for 10 minutes. 

Expcrimcnts with thc cobalt salt of 8- 
hydroxyquinoline showed that thc compound 
co:itains 1.75 moleculcs of water when 
~lricd a t  room temperature. Good results 
wcrc obtained by washing the precipitate 
with a saturatcd solution of the complex salt 
i l l  alcohol and thcn with cthcr, followed by 
~uc t ion  drying. 

A scparation of cobalt and nickel has been 
ac!lievcd by Ncnadkevich and Saltkova" who 
:rdied cyanide ions to  the acid solution to 
ccmplex the cobalt. On addition of silver 
ions a precipitatc of Ag,Co(CN),, was ob- 
tained. which gave a good conversion factor 
fcr cobalt. 

- 

* Parts 1 & 11-Qualitative, were published In THE 
CHIMICAL AGF. 69. 77-80 : 125-128. 
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Lamure' obtained good results by esti- 
mating cobalt a s  the complex Co[Hg(CNS),], 
which contains 11.98 per cent cobalt. One 
part  of a reagent containing 27 gm. mcrcurlc 
chloride dissolved in 500 ml. watcr was 
addcd per part  of cobalt, followed by two 
parts of a solution containing 30 gm. ammo- 
nium thiocyanate in 500 ml. water. After 
filtering, the precipitate was washed with 1-2 
nil. o f  precipitant diluted with 50 ml. of 
water, followed by washing with 1-2 ml. of 
alcohol. T h e  precipitate was dried a t  90" 
for  I0  minutes and then weighcd. 

Sicrm and Carcalcs' also favourcd precipi- 
tation a s  Co[Hg(CNS),]. They studied th: 
optimum conditions for the prccipitation and 
claimed that  best rcsults werc obt;~ined by 
precipitating with 25 per cent sodium thio- 
cyanate a t  0"-10". in the presence of 10 per 
cent glycerol and alcohol. 

Simultaneous Deterniination Method 

A method for  the simultaneous dctermina- 
tion of cobalt  and nickel has been dcs- 
cribed.0 T o  the mixed metal solution (60- 
80 rnl.) is addcd 1-2 ml. of pyridinc. T h e  
solution is heated to boiling and 10  ml. of 
i O  per ccnt ammonium thiocynnate soiution 
is added. Whilc the solution is cooling. rosc- 
coloured CoPyz(CNS)2 and violct 
NiPy,(CNS), separate. The  cold solution is 
filtcrcd. and washcd with 30 pcr cent alcohol 
containing I gm. of ammonium thiocy:tnatc 
and 15 n?l. of pyridinc: per litre. The  prcci- 
pitatc is then washed with an  8 pcr ccnt solu- 
tion of pyridinc in alcohol. followed by 
ether containing 1 per ccnt pyridinc. It is 
thcn dricd in a v:~cuuni dcsicc;~tor ; ~ n d  
weighcd. T h e  nickel is estimated on n separ- 
ate portion of the solution by the well-known 
dimcthyl-glyoxime method. T h e  dctermina- 
tion can hc carried out  in the presence of 
iron if Rochelle s:tlt is addcd to prcvent 
prccipitation of ferric hydroxide. 

I-Nitroso-2-naphthylamine and '-nitroso- 
I-naphthylaminc arc excellent rcngents for 
the determination of cobalt." T o  300 ml. 
ctf n solution contnining not more  than 
40 mg. of cobalt. a slight excess of rcagcnt 
( 1  per cent in alcohol) is iddcd.  the solution 
boiled for  20 minutes and allowed to  stand 
for  15 minutes. After filtering through a 
s~n te red  glass crucible. the precipitate is 
\\lashed first with dilute acid. then with 
dilute base and finally with hot  water. Tt 
is thcn dried for 2 hours a t  110" and 
weighed. Good results are obtained in 

presence of zinc, aluminium, and chromium. 
Cobal t  forms a complex with phenylthio- 

hydantoic acid, but  the complex does not 
constitute a satisfactory wcighing form. 
Isibasi" carricd out a thcrmogravimetric 
examination of the  method. and recom- 
mended that  the complcx be ignited to  
CO,O:~ a t  a temperature > 1.050". T h e  
method should bc considercd more a s  d 

means o f  carrying ou t  scparntions of cobalt. 
Anthranilic acid forms with cobalt a red 

p r~c ip i t a t c  of the formula, Co(C:H,;O.N),. 
C'icngcr c,t (11." have used this reaction as a 
tcs is  for the micro cst:mation of cobalt. 
10 ml. of reagent (;I 2 per ccnt solution of 
r~nthranilic acid in dilute sodium hydroxide, 
thc pH being adjusted to  6 with acetic acid) 
wa3 addcd to  2 nil. of neutral o r  slightly 
acid solution containing 0.1-4 ms. of cobalt 
in P filter beaker. T h e  beaker was placed 
in a copper heating block and heated t o  
boiling. After al!owing to  stand for 10 
n ~ ~ n u t e s .  the mixture was filtered. and the 
prtcipit:tte wnshcd with 0.2 per ccnt sodium 
anthr:~nilate solution and then with alcohol, 
dricd a t  120"-130" and weighcd. 

Takaki and Nagcsc" found that thc com- 
pcund 4-nitrorcsorcinol formed a sparingly 
soluble complcx with cobalt. A similar 
complex was formed by the I-methyl ether 
of 4-nitrorcsorcinol. the two complexes dif- 
fcring i r i  the ~olubili t ics in ccrtain organic 
solvents. Usc may be made of thcse com- 
plex sa1i.c t o  determine cobalt in thc range 
5-20 mg. 

Sky-Blue Precipitate 

Addition of n solution of the mcdium salt 
of diphcnylthiohyclantoin to n neutral solu- 
tion containing cobalt yic!ds a sky-blue pre- 
cipitate of formula (NH.CPh,.CO.N :CS)? 
Co.2H.O. If the mixture is boiled fo r  5 
minutes. filtercd hot. the precipitate washed 
with boiling water. and dricd at  100". the 
sky-blue colour remains. but if the precipi- 
tntc is left in the liquid o r  in moist air fo r  
2 hours. it bccomcs white by acquiring a 
f~ l r thc r  2 niolcculcs of watcr. Both precipi- 
tastes arc  convcrtcd a t  210" to  an  intensely 
blue anhydrous compound. T h e  reaction is 
very sensitive (1 : 500.000) and the complex 
can be uscd a s  a gr:~vimetric weighing form 
for ccbalt. 

Another organic compound which gives 
n sparingly soluble salt with cobalt is 5- 
k~~onic-2-aminoben7oiC acid. Shennan'". using 

;corr/irrued ~ J I I  poar 758 
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Remote Indication of Pressures 
New Electric Transducer System 

A FTEK three yci~rs' research and develop- 
ment work in close collaboration with 

workers a t  thc rcsearch laboratorics of 
the Gcneral Electric Company. Ltd.. :L 

new system fo r  measuring prcssures, tem- 
peratures and mechanical movements elec- 
trically, ant1 indicating thc rcsults a t  :I 

distancc. has bcen introduced by Salford 
Electrical lnstrulncnts Ltd. 

This new systcm is a dcvelcpnicnt of the  
original elcctro-mechanical converter system 
and introduces a smaller transducer with a 
wide rangc of ap~l ica t ions .  Thcsc include 
the direct mcasurcnicnt of mechanical move- 
ments of 0-20. 0-50 ant1 0-100 thousandths 
of an  inch by a spring-loaded stylus. the 
measurement of prcssures, utilising a dia- 
phragni or  other prcssure /mechanic~l  con- 
versicn device. and. indeed, t h e  measurement 
of any quantity which can bc converted 
into a mechnical movement. 

The  instrumcnt. which is of similar con- 
struction to  the standard moving coil switch- 
board instrument with a 100' scalc. mav 
be locatcd at  any distancc from the trans- 
ducer, provided the  rcsistancc of any one 
ccnductor docs not excecd 15 ohms. T o  
prevent errors due to  stray AC pick-up. 
all thrcc conductors should run within thc 
same cablc or conduit. With the  standard 
tqpc of 3-core cable. t he  maximum distancc 
between the transducer and thc instrument 
is 1.000 yards. but greater distances are 
permissible. 

Ten Transducers on  to One  Ins tn~nient  

If dcsired. ccrtain types of AC potcntio-, 
metric recorder may bc uscd in placc of 
the instrumcnt, whilc it is possible t o  switch 
the cutput  of up  to ten transducers on to  
one instrument. 

The new systcm, used with a diaphragm 
assembly consisting of a beryllium copper 
capsule brazed into a suitable housing. will 
find obvious applications in gas works. 
watcr works, and oil installations, cnabling 
measurements of low-pressure line pres- 
sures down to  10 in. water gauge to be 
&ken a t  many selected points and read on  
indicating dials in a central control o r  
operation room. I t  is particularly valuablc 
where it is undesirable o r  inconvenient t o  

run pipcwork into an  indicating posititin. 
T h e  transmitter is screwed into the  pipeline 
a t  the most suitable point f o r  .pressure 
measurement (Fig. 1). This point, though 
ideal fo r  measurement purposes, m i ~ h t  
othcrwisc bc inconvenient, o r  even In- 

ncccssiblc for direct reading. 
Of simplc basic design. the system 

requires no valves. barrcttcrs o r  rectifiers. 
A changc in elcctro-magnetic coupling a t  
the transducer end is balanccd by a change 
in electro-magnetic coupling a t  the  instru- 
ment. The voltage between X and Y 
(Fig. 2) depends on  the relativc viilues of 
l., and L, ant1 these depend upon the  posi- 
tion of the core in the air  gap, that is, on  
thc position of the stylus. 

Thc  voltage induced in the moving coil 
from the clectro-magnet depends o n  its 
angle of deflection. T h e  voltage betwccn 
X and Y is applied to  the  moving coil and 
since this is frcc t o  move it will takc u p  a 
position such that the electrical torque is 
zero. Thus  if anv change occurs in the  

Fig. I .  The new remote indicating 
pressure transmitter can be screwed 
into a pipeline at the most convenient 

point for pressure measurement 
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Selenium : Its Uses B Recovery 
The Paley Report @ Some Further Recommendations 

0 NCE regarded as a nicrc scientific titics of sclcniuni arc also available from 
curiosity of little practical significance, Sweden and Japan, but these are highly 

seleniuni has recentl) bccornc cxtrcmely priced in comparisor. with the Canadian 
irn~orta~2t to  industry, and dcfcnce. For ~rot luct .  
several years c o n ~ u n ~ p t i o n  has outstripped 
product i~~n and no alleviation of the existing 
shortage is in sight. The authors of the 
Paley Report state that selenium stocks wcrc 
;it their lowest level since the mctal was 
first relined on a commercial scale. The 
gap between supply and demand may tend 
to wid211 still lurthcr as  timc goes on. 
because many new applications which hnvc 
bccn developed arc at prescnt dorniant on 
account of the high price of the mctal, 
which nt present is ir the rcgion of 25s. per 
Ib. On the other h;~nd. thcrc appears to be 
little prospect of any appreciable expansion 
of production. bcc:iusc selenium is esscn- 
tially :I by-product mctal. 

Thou!;h native sclcnium occurs in asso- 
ciation with nativc sulphur a n d  metallic 
sulphidcs and the clement is also a consti- 
tuent o f  many miner~ils, there arc known 
deposits in which sclcnium occurs in SUE-  
cient quantities to  be economically extracted. 
Small quantities of the element arc present 
in some pyritic ores. the bulk of the world 
output being recovered from the anode 
sludge left in electrolytically refining cop- 
per. ?here is also some recovery from 
sulphuric acid plants which burn pvrites. 

America Produces Bulk 

The bulk of the world output comes from 
the United States and Canada, which 
together produce about 1,000,000 Ib. 
:innually. In 1951 (the latest year for 
which world statistics are available) the 
United States produced 457.004 Ib. and 
Canada 369,000 Ib. The only other pro- 
ducers lis!ed were Sweden (90,390 Ib.), N. 
Rhodesta (9,772 Ib.). Finland (3,146 Ib.), and 
Australia (1.924 Ib.). The  largest importers 
were the United State; (246.552 Ib.) and the 
United Kingdom (191,656 Ib.). Thus 
roughly three-quarters of the total world 
supplies are consumec! by the United States. 
xhich obtains only two-thirds of its require- 
ments from domestic ores. Britain's sup- 
plies .ire drawn mainly from Canada, which 
exported 370.473 Ib. in 1951. Small quan- 

Origin of the Shortage 
Thc critical sliorttigc of selcnium has bcen 

brought about mainly by the development 
of radar and lelcvision and by the rapid 
expansion of the electrical and electronic 
industries in general. The importance of 
the rnet'll to thcsc industrics is due to the 
propcrty o l  its crystal, of passing a current 
in one ciircction but not in the other. This 
renders sclcnium an ideal material for the 
ni:inufacturc of metal platc rectifiers, which 
arc empioyed in television. communications, 
battery charging, etc. In battery charging, 
for example, thc rectifier reduces the current 
automatically as the battcry voltage is in- 
creased and prcvent. battcry discharge 
through thc rectifier when the alternating 
current fails. 

Formerly the biggest field of application 
was for colouring and dccolouring glass. 
Many tons are uscd annually in the manu- 
facture of red signai glass, red glass for 
motor car tail-lamps and other coloured 
glassware. Supplies to  the glass industry, 
however, have bcen severely effected by the 
shortage; according to the Paley Report. this 
industry has been receiving only some 15 
per cent o f  its nccds. 

The best known application of selenium 
is in the contruetion of photo-electric cells, 
which is based on the fact that the electrical 
resistance of the metal varies proportion- 
ately with the intensity of the light falling 
on it. Despite its importance this field of 
usage is small in terms of consumption and 
accounts for only about one per cent of 
the total demand. 
+ In the rubber industry selenium is used 
as  a secondary vulcanising agent to increase 
resistance to heat. cxidation and abrasion, 
and to increase resilience. Small quantities 
are addrd to stainless steels and copper-rich 
alloys to improve machinability and to 
magnesium-manganese alloys to increase 
corrosion resistance. Encouraging results 
have been reported from the application of 
a protective layer of  selenium to magnesium 
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alloys used for aircraft construction. The 
parts are immersed for a few minutes in a 
10 per cent solution of selenious acid con- 
taining a little sodium chloride. This pro- 
duces a film of selenium which is claimed 
to be very resistant tc  the corrosive action 
of sea water. 

Used for  Fine Prooting 

Selenium has also been emp!oyed on a 
small scale for  fire-proofing fabrics, wood 
and other materials. For  example, wires 
insulatirlg electrical cables can be coated, or 
the cotton and rubber covering can be im- 
pregnakd with this material. A cablc 
w h ~ c h  has tecn so treated will not continue 
to t u r n  when renioved from a flame and 
will not catch fire as  a result of a short 
circuit. Selenium may be used in p:ace of 
sulphur as a catalyst for fat  hardening, while 
the metal selenidcs act as hydrogenation and 
cracking catalysts for the convcrsion of 
heavy oils to motor fuels. A number of 
pigmenis containing sclenium have been 
devc:oped and somc of them may become 
commercially important. As an insezticide, 
seleniu~n is used for controlling insect pests 
in citrus fruits, grapes and ornamental 
plants. 

Selen~um was first obtained commercially 
from Lhe mud deposited in the lead cham- 
bers of sulphuric acid plants burning Scan- 
dinavian pyrites and the copper ores of 
Mansfcld, Germany. Some sclenium is 
still extracted from acid chamber mud, from 
thc crude acid itself, o r  during the purifi,ca- 
tion of the sulphurous gases in the contact 
process. In .roasting pyrites the se:enium 
content is oxidised to selenium dioxide. 
,which i. then reduced by the sulphur dioxide 
i ~ .  thc !ead chamters to  finely divided selen- 
ium, the latter be in^ deposited as a red 
sludge. 

In early recovery plants the selenium was 
recovered from the sludge by a dry roasting 
process, but the losscs were considerable and 
the fin31 product had a lead content of  
a t o u t  0.5 per cent, which rendered it un- 
suitable for use in photoelectric cells. This 
method has therefore been superseded by 
a wet purification process. Oxidation may 
be accomplished by three alternative 
methods, which are based respectively on 
potassium permanganate, sodium or  potas- 
sium chlorate. and oleum containing 20 per 
cent of sulphur t r i~x idc .  In each case the 
selenium is dissolved while the lead and 

other impurities remain insoluble and are 
removed. The selenium is then precipitated 
by sulp!lur dioxide and is purified by dis- 
tillation in a cast iron still containing 5-6 
per cent silicon. 

American copper refiners first became 
intercstzd in thc recovery of selenium about 
1905, \\:hen commercial demand was still 
very limitcd; by 191C. the US output had 
risen to  about 10,000 Ib. annually. Cana- 
dian production dates from 1931, when the 
Ontario Kefining Co., Ltd., started to 
recover sclcnium at  Coppcr ClifT, Ontario. 
In 1943. US production reached a wartime 
peak of 635.581 Ib., and in the same yew 
Canada produced 374,013 Ib. 

In the usual pyl.ometallurgical process for 
treating copper ores. sclenium and tellurium 
arc conccntratcd in thc blister copper in the 
Corm 7f selcnides anc  tellurides of copper. 
gold and silver. Extraction is complicated 
by the simultaneous production of pure 
copper. selenium, tclrurium, gold and silver. 
Difficuitics arc also presented by the tre- 
mcndous variation in the composition of 
blister copper. Montana blister is low in 
selenium. but contains about 0.10 per cent 
telluriuni; that from Arizona has about 0.15 
per cent sclenium. while the coppers of 
Eastern Canada contain up to 0.26 per cent 
of s c l c n i ~ ~ m  plus tel:urium. Some excep- 
tionally rich slimes from the refining of 
eastern Canadian copper contain about 24 
per cent selenium. but contents of 5 or 6 
per cent are quite common. 

T h e  anode slimcs are roasted and are then 
leached with dilute acid to  recover their 
small copper contents Some selenium and 
t ~ l l u r i u ~ n  disso:ve with the copper and the 
solution is therefore purified by boiling with 
nictallic copper. the resultant slime contain- 
ing copper sclenide and telluride. The 
purified solution is rcturned to the electro- 
lytic cells, while the slime is returned to the 
residue from leaching. which is then treated 
in the Dor t  furnace to recovcr the gold and 
silver (,ontent. 

Method of Collection 

Most of the selenium is volatilised in the 
furnace 2nd is subsequently collected in the 
dust a n J  sludges frorr the flues, water scrut- 
bers , ~ n d  Cottrell precipitators. The flue 
dust and sludges are roasted in a specia:~ 
furnace at  a low temperature. This oxidises 
the rncfal!ic selenium to selenium dioxide. 
which is collected in the cooler portions of 
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the fiuc in the form of pure crystals. Thcsc 
are dissolved in water, filtered and precipi- 
tated .IS sclcnium b j  mcans of sulphur 
dioxide gas. The rcmainihg selenium and 
telluriuin in the Dore furnace charge are 
removed by fluxing with soda ash or caustic 
soda 2nd sodium nitrate. The soda com- 
pounds are lcachcd out of the slag with 
water. giving a stronglj alkaline solution of 
sodium se:cnitc and telluritc. The latter is 
removcd by precipitation as  tellurium 
dioxide on the ncutrslisation of this solution 
with crude sulphuric acid. The sclenium 
remainlog in solutior is recovercd and 
mixed with that from the flue dust. 

The clcmcnt forms scvcral allotropcs, 
the ordinary one bcing a grcyish metal with 
a semi-metallic lustre, which is crystallinc. 
The sc:znium recovercd as a by-product 
from copper refinink is converted to the 
black inodification. in which form it m:ly 
be sold. If sticks or cakes arc  rcquircd. the 
black amorphous powder is mcltcd undcr a 
sodi~rni nitrate flux in cast iron pots, from 
which it is cact in thc vitreous modification. 

No satisfactory rcplacemcnts for sclenium 
in the clectricnl field appear to  bc in sight, 
though it is possiblc that substitutes can be 
developed from other photosensitive and 
semi-conductor materials. In the glass 
industry alternative materials arc :tvailablc. 
but moit of thcm havc undcsirablc charac- 
teristics. Sincc consumption is cxpccted to 
go on increasing. it i.i important that sup- 
plies ~ h o u ' d  be improved. The Palcy 
Report cites five pcssibilitics which are 
regarded as well worth consideration. 

The frst rccotnmcnd:l;ion is that sclcnium 
should he recovered from smelting opera- 
tions in plants whicl: arc not yet cquippcd 
to refine thc material. An cxamplc is givcn 
of a company which docs not rccover sclen- 
ium from 3.000 ton4 of ore processed pcr 
day but not electrc~lytically rcfined. 

Better Recovery Possible 

The report also cmphasises that better 
rccovery in plants already producing selcn- 
ium could undoubtedly bc obtained. It  has 
been reliably reported thst one of thc largest 
producers in North Amcrica is obtaining 
only about one-third of the selenium prescnt 
ir. the o-es. The  balance is lost during thc 
smelting oucrations bccause of the inherent 
charact:rirtics of the oueration. It has been 
estima!ej that by modifying existing equip- 
ment nnd processes, this company alone 

couid incrcase its output of selenium by 
about 300,000 Ib. per year. 

The rrincipal rcason for the low rccover- 
ics of :clcnium is, of course, that electro- 
lytic coppcr refining plants were designed 
primarily for the most efficient production 
of copper, selenium being a by-product 
which was not cvcn considered when the 
plant .vns first laid down. Hitherto little 
attention has been devoted to thc dcvelop- 
mcnt of improvcd methods of selcnium 
recovery. Possibly the yie!d cou:d only be 
increased by the installation of new cquip- 
ment, a d  this might not be economic. Cop- 
per refincrs will require to balance the 
initial 2nd operating costs of improved 
sclcniuin proccsscs against the current 
market price of the metal. 

A Third Possibility 

A ~hirrl possrbility is the rccovery of the 
sclcniurn and tellurrum contents of sulphur 
produccd by roasting pyrites. If this could 
bc achicvcd tlic p:oduction capacity of 
sclcniuin couid be considerably increased, 
but a t  prcscnt thcre is no known means of 
rccovcrlng the sclenium from the sulphur 
cconom~cally. 

A po;siblc source of additional supplies is 
the newly developed coppcr dcposits in thc 
Wcst, which arc cxpcctcd to  bc in produc- 
tion in the near future and might well con- 
tain selcnium. 

The last suggestion put forward in the 
Paley licport is th: possibility of selenium 
' farming.' Many areas in the West havc 
sc:cnifzrous soils. Plants grown on these 
soils dbsorb sclcni~rm to such an extent that 
anima!s grazing on thcm suffer considerably 
from sclcnium poisoning. The proposal is 
that crops of a suitable type should be 
grown and harvcsted and that they should 
thcn be processed to cxtract the absorbed 
sclenium. It is calculated that by se!ecting 
those nlnnts which art. bcst a t  accumulating 
sclcnium, on a yield of 1 to 2 tons per acre 
some 20 to 40 Ib. of sclcnium could probably 
bc obtained in an ash concentrate. 

Thou::h Britain has no copper su!phidc 
orcs and is thcrefore entirely dependent on 
imports for its selecium requirements, the 
possibility of incrcasing supplies from avail- 
able sources is not being overlooked. Any 
sc!eniutn found in imported ores is evidently 
present because it could not be economically 
cxtractcd in the country of suoply. but it 
is conc:ivable that there might be some 
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stage during proccss in~ at  which rccovcry 
might s e  ctt'cctcd. In a rcport published 
last year the Metals Economy Advisory 
Comm~t:ec emphasiscci that thc possibility 
of rccovcring s c l e ~ l i ~ ~ m  cconomically in 
Britain for  importcd ores should not bc cx- 
cluded \qvithout thorough invcstigntion. 

T h c  reversion to pyrites as thc starting 
material fo r  thc ~ n a n ~ ~ f a c t u r c  of sulphuric 
acid has  provided a possiblc sourcc of sclen- 
ium which might we11 rcpav invcstigation. 
Flash roasting produccs qut~ntitics of sclcn- 
ium which would bc worth recovering. The 
metal is conccntratcci in wustcs. dusts and 
muds. ctc., which arc lcft in certain parts of 
the plant. As in thc case of copper refining. 
thc problem is to dcvclop a nicthod which 
will not intcrferc with thc primary object of 
the process. and which will bc chcap an(l 
simple enough to bc economic. 

Production Control 
Specialist Team's Recommendations 

HF rcsult of an  investigation into thc T .-. 
vlg~lant dircction of manufacturing 

exerciscd in Amcrican industry-from 
finality of design to  despatch-has just bccn 
publislicd In the form of a productivity 
report entitled 'Production Control' (British 
Productivity Council, 21 Tothill Street. 
S.W.I. Pp. 138. 5s.) 

' The fact that 36 productivity teams 
which visited the US  madc refcrencc in their 
reports to thc practice of production plan- 
ning and control led to the thought that a 
study of this subject would bc of great value 
to British industry.' The opinion was that 
' t he  methods used had contributed in no 
small measure to the high productivity found 
in America '; American practice was there- 
fore examined objectively against the back- 
ground of the best British practice. 

The t ram make thc following recornmcn- 
dntions: (1) Evcry firm in Great Britain 
should examine its present system of pro- 
duction planning and control in the light of 
this report: (2) Those firms which find thcy 
are not a t  present operating an cffcctivc 
system on the lines indicated should cstab- 
lish a system to  mect their needs without 
delay; 131 I t  is no excuse for a small organi- 
sation to  say it cannot afford production 
planning and control . . . (which) will un- 
doubtedly rcsult in increased productivity. 
However, the impression was gained that 
among the smaller firms production planning 

and control was not morc widespread than 
;imong thc smaller firms in Britain. only 
that it was morc cficicnt. 

In the forniulntion of thc forecast and 
thc production plan thc team wcrc impressed 
by tlic closc co-opcrxtion which cxisted be- 
tween design. salcs and production. It 
; I ~ ~ c : I I . c ~  to bc thc aim of all firms to re- 
ducc thc n ~ ~ n i b c r  of typcs of product to the 
miniri i~~rn and thus obtain thc longcst pos- 
sible production runs. Another particu- 
larly important Ccaturc was that plant and 
equipment wcrc invariably installcd to work 
on n two or  three shift basis. 

The comparative youtlifulncss of the 
cxccuiivcs nict by tlic tct~ni. and thc calibre 
of thc nicn engaged in control wcrc signifi- 
cant. and probably accounted for the 
vitality and scnsc of urgency of purpose 
which pcrrncnte the various lcvcls of 
mnnagcmcnt and authority. 

The Analysis of Cobalt 

n I per ccnt aqueous solution of the sodium 
salt of this acid as rcagcnt. dctcrmincd cobalt 
~r.tvimctrically in prcscncc of calcitlm. 
harium. strontium and magnesium. and oh- 
tilined rcsults within 0.25 per ccnt of the 
truth. Thp prccipitatc was washed with hot 
-natcr and dricd a t  105"-110" for  an  hour. 
Most heavy mctals also gave a prccipitate 
w ~ i h  the rcagcnt and interfcrcd. 

n u v a l ' q a s  cxamincd 78 different gravi- 
metric methods for  cobalt by means of the 
a ~ ~ t o m a t i c  thermobalancc. and concluded 
t h ~ ~ t  the best weighing form was cobalt 
afithranilatc. Thc  precipitate is readily 
fi l~crcd and washcd, and thc thermogravi- 
mctric curve shows a good horizontal (loss 
<0.1 mg. per 201.5 rng. of precipitate) 
bctwccn 100" and 290". 
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The Automatic Bleed Unit 
Elimination o f '  ' Overshoot ' i n  Batch Processes 

C ON\JEN1'IONA1 automatic controllers 
cmplcying integral action may have 

some disadvantages when used on  discontin- 
uous dr  hatch processes. A n  'overshoot '  
of the measured variable tends to occur 
when the variable returns to  its desired 
value after an  interruption of the process. 

The  integral function of a controllcr is 
constantly in operatlor, while the measured 
variable deviates frorrc the desired value; in 
consequence. i t '  there is ;I prolonged intcr- 
ruption of the process, the  integral action 
will build u p  until it reachcs its limit. when 
it will become ' satumtcd ' and render the 
contro!lcr mcchnnisn: ineffective. In air- 
operated controllers this ' saturation ' occurs 
when the  integral chambcr pressure reaches 
its mauim~lm.  and the deviation will then 
cause the flapper (of the controller detcct- 
ing mccnanism. normally n flapper and 
nozzle) tc be held outside its normal work- 
ing range. The flappcr does not re-cntcr 
its normal working range until the devia- 
tion is ciimin:rted. the plant regulator mean- 
while being a t  the limit of its travel. When 
plant conditions return t o  normal and the 

rnc;~silr~:d val.iablc rises in response to the 
plant regulator position. thc control lei^ is 
thcrcforc unable to produce any corrective 
action until the mcasured variable has 
rcrrchcd the desired value. An 'overshoot '  
ol' the measured variablc may therefore take 
place and possibly result in damage to  the  
plant o r  impair the operation of the process. 
In o r d x  to  cliniinnte this ' overshoot.' a 
device has  been dc\clopcd by George Kent, 
Ltd.. known as  the Automatic Bleed Unit. 

Th i s  unit is connected to the  integral 
chamber of the  controller and the control- 
ler nozzle line. so  that when a n  interruption 
of the ptocess occurs and the control pres- 
sure reaches its maximum, a ' bleed ' of a i r  
[!-om the  integral chamber takes place, thus 
retaining the  flapper within its normal 
working range and keeping the controller 
mechanism ell'ectivc. This action will occur 
continuously until plant conditions return 
to  normrl.  In conscquence. control action 
begins while the measured variable is return- 
ing to its desired valuc. thereby greatly 
reducing the possibility ol' 'overshoot.' 

T h e  Automatic Bleed Unit  essentially 

MEASURED DESIRED 
VALUE VALUE 

FLAPPER 

FLAPPER 
ADJUSTING 

- S C R E W  

AUTOMATIC BLEED UNIT / INTEGRAL RESISTANCE - ' 

-DERNATIVE 
RESISTANCE 

TO REGULATOR 

Kent automatic bleed unit 
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consists of a cast body enclosing a flexiblc 
diaphragm. This diaphragm is constrained 
by a n  adjustable control spring, as  shown 
in the i!lustration. When the control pres- 
sure, which is applied below the flexible 
diaphrsgm, reaches its normal maximum 
and overcomes the control spring, the 
pivoted arm is raised, opening the nozzle 
valve ~onnec ted  to the intcgral chamber of 
the controller, and bleeding air from the 
integral chamber to atmosphere. The  con- 
trol spring is adjuste8 t o  correspond with 
the upper limit of the control pressure range 
by means of the loading screw a t  the top 
of the cast body. 

The  Automatic Bleed Unit has been suc- 
cessfully employed in pract~ce on control 
circuits for processes of the discontinuous 
type, including the control of open-hearth- 
furnace roof tempelature. In this applica- 
tion the periodic furrrace reversals result in 
a temporary fa:l in roof temperature, which 
i s  of sufficient magnitude In many cases to 
cause sLvere 'overshoot '  on the return to 
normal operating conditions, if an Auto- 
matic Bleed Unit is not employed in the con- 
trol circuit. Such ' overshoot ' could In 
time jeopardise the safety of the furnace, 
by causi ,~g melting of the refractories in the 
roof. Another cxample of ' overshoot ' 
elimination by this mcans is in automatic 
s u p c r h c ~ t  control of boilers. 

The Automatic Bleed Unit is a simple and 
reliable device which can be easily added to 
the staxlard Kent Mark 20 controller. It 
In no ry l v  detracts from the performance of 
the controller, nor modifies its response 
characteristics. 

Harwell Isotope School 
Another Extra Course Arranged 

I NTEREST in the continually growing use 
of radioactive isotopes throughout the 

world and the consequential dcmand from 
univcrsities, hospitals and industrial organ- 
isations abroad for consignments for 
instruction, have forced the Isotope School 
at Harwzll to  introduce an additional course 
for the second time this year. 

The  school was started a t  the Atomic 
Energy Establishment two years ago to 
teach scientists, doctors and industrial 
research workers the techniques of using and 
handling radioactive materials. The series 

of courses planned for this year did not 
include one for  July, but one had to be 
arranged and was filled. There is still such 
a heavy demand for places that another 
extra course will be held from 16 Novem- 
bcr-11 December, 1953 Applications to  be 
considered for  this course should be sent to 
the Isotope School, AERE, Harwell, Berk- 
shire, 3s soon as possible. 

More than 250 students have so far 
attended the school, from 20 different coun- 
tries. Ncarly half of them have been inter- 
ested in industrial applications of isotopes, 
a fifth of them in medical work and the 
remainder in research of various kinds. 

Isotopes are now bcing sent out from 
Harwell at the rate of 11,000 a year. of 
which 4,000 are exported. 

Lectures and instruction at this school are  
given by members of the Atomic Energy 
Research Establishment staff. The school 
building, which is equipped with the latest 
apparatus, is just outside the security fence 
at  Harwell. Students pay a fee of £40 for 
the course. and accommodation may be 
arranged for  them, at  an additional charge 
of £7 7s. a week, in a senior staff hostel 
near Faringdon. 

Tinplate Prices Sta bilised 
THE Ministcr of Supply has, after consulta- 
tion with the lron and Steel Board, made 
an Ordcr affecting tinplate and terneplate 
prices. As is said in the explanatory note 
to  the Order, it increases the basic prices 
for tinplate and terneplate by Is. 8d. per 
box :ind 6d. pcr box. respectively, and for 
the appropriatc cxtras by corresponding 
amounts. In consequence, however. of the 
price changes resulting from the operation 
of  the ' Automatic Variation Adjustments ' 
for tin and lead. the maximum prices for 
tinplate and terneplate will rcmain un- 
changed. The  purpose of the Order. which 
has been made on the recommendation of 
the Iron and Steel Board, is to  continue 
temporarily the stabilisation of the maxi- 
mum selling prices of tinplate and terne- 
pyate pending further examination of these 
prices by the Iron and Steel Board. The 
Order, the Iron and Steel Prices (No. Q 
Order. 1953 (S.I. 1955, No. 1438) came into 
operation on 1 October. Copies are ob- 
tainable from HM Stationery Office. 
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Higher Exports from West Germany 
New Petroleum Chemicals Plant to be Built 

I N contrast with the decline in British 
chemical exports this year, official figures 

from the Federal Republic for  theafirst half 
of 1953 reveal that West German exports of 
chemicals and allied products rose by about 
one-fifth compared with 1952. Total ex- 
ports of chemical products-including plas- 
tics, rayon. soap and a few other groups not 
included in the British chemicals section- 
amounted to DM. 1,056.205.000 in January- 
Iune. 1953. compared with DM. 844,616,000 
ir. the corresponding period of 1952. The 
German chemical industry sold about one- 
fifth of its production in foreign markets and 
accounted for  one-eighth of all exports from 
the Fedcral Republic. 

In assessing thc importance of these figures 
i t  must be borne in mind that German chemi- 
cal e x ~ o r t s  last vear suffered a severe con- 
traction-from DM. 2.1 13.913.000 in 1951 to 
DM. 1.771.538.000. They have, however, 
now rega~ned the 1951 level and are  expected 
to remlin at  this level during the remainder 
of the present year. Remarkable export 
gains have bcen recorded by German pro- 
ducers of nitrogen and potash fertilisers, 
pharmaceuticals and plastics. Shipments 
abroad of dyestuffs and intermediates im- 
proved t h ~ s  year, but are still f a r  below the 
1951 level. while foreign sales of paints and 
colours decl~ned further. 

Value of Exports 
The most important groups of chemical 

exports in January-June, 1953 (1952 figures 
in brackets) were: Inorganic and heavy 
chemicals, DM. 278.799.000 (DM. 
253.859.000); nitrogen fertilisers, DM. 
103,720.000 (DM. 59,961.000); potash fertili- 
sers DM. 54.1 94.000 (DM. 45.1 57.000); coal- 
tar dyes and intermediates, DM. 94,803,000 
(DM. 78.962.000); paints and colours, DM. 
64.149.000 (DM. 69.535.000); pharmaceuti- 
cals. DM. 105.377.000 (DM. 74.146.000); 
plastics, DM. 72.756.000 (DM. 67,604,000); 
photogra~hic chemicals. DM.  15,714,000 
(DM. 1 1.279.000); coal-tar products. Dill. 
42.942.000 (DM. 35,548,000). About 70 per 
cent of all West German chemical exports 
went to  member countries of the European 
Payments Union. 

What 15 likely to  5~ one of the largest 

oetroleum chemicals projects in continental 
Europe has been started by the formation ot 
a new company styled Rheinische Olefin- 
werkc GmbH at  Wesseling in North Rhine- 
Westphalia by Badisehe h i l i n -  & Soda- 
Fabrik AG, Ludwigshafen, and Deutsche 
Shell AG, Hamburg. The  new company is 
to start immediately on the erection o f ,  a 
large plant for  the production of polythene 
and ethylbenzene from oil refinery gases 
which will be obtained from the petroleum 
refinery a t  Wesseling. Production is ex- 
pectcd to start in 1955. The  po!ythene pro- 
duction will be sold under Bayer's trade 
mark. ' Lupolen ', while the output of ethyl- 
benzene is apparently to be used largely in 
the manufacture of polystyrene. 

Rising Plastics Production 
The new plant will makc a substantial 

contribution to the German plastics pro- 
duction, which is now nearing the 20,000 
tons-s-month mark. In June it amounted 
to 19,160 metric tons, compared with a 
monthly avcrage of about 16.000 tons in 
1952 and just over 9,000 tons in 1950. Since 
the beginning of this year several important 
plastics manufacturing units have been 
brought into production. Thus Inter- 
nationale Galalith Gesellschaft AG,  Ham- 
burg-Harburg. has cxtendcd its output 
capacity for polyvinylidenc chloride, while 
Farbenfabriken Bayer AG, Leverkusen, has 
started production of silicone rubber and 
is  going ahcad with the construction of a 
methylchlorsilane plant. 

Consumption per head of plsstics in 
Germany is now believed to be hZgher than 
in any other country of Europe, but in view 
of the growing competition and the large 
number of new producing units coming into 
operation, it is felt that the German plastics 
industry will require larger exvort out'ets 
in the next few years. In this connection 
grel t  hopes are placed on the younger plas- 
t~cs ,  demand for which still exceeds supply. 
In other sections of the trade, however. 
notably in that serving the psint industry, 
increasing competition is already making 
itself felt. 

A new polyamide fibre called Trelon will 
go into experimental production at  
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Thiiringischcs Kunstfaserwcrk, Schwarza, in 
the Soviet zone of Gcrmany carly next year. 
The new fibre is said to  be ready for com- 
mercial-scale production, but some con- 
siderable time may elapse before factory 
production starts. Trelon can be produced 
from basic materials dcrivcd from lignite via 
acetylcnc or from furfural from agric~lltural 
wastc products like oat husks. It  is 
claimcd that thc ncw fibre is softer and 
smoother than other polyanlide fibres and 
their equal in mechanical strength. It will 
stand short exposure to  tcmpcratures above 
100"; its melting point is reported to bc 
10" higher than that of Pcrlon. 

Gold Coast Aluminium 
Minister Unable to Give Impressions 

A PRESS confcrence was held a t  the Gold 
Coast Office. London, on Tuesday. 29 

September, a t  which Mr. K. A. Gbdemah, 
Ministcr of Commcrce and Industry, out- 
lined the prcscnt situation as regards the 
Volta River project for producing aluminium. 

Mr. Gbdemah was speaking as  leader of 
a delegation of Ministers and members of 
the Gold Coast National Committee which 
has bezn visiting Canada and this country. 
The National Committee was set up  
I-ecently after the scheme had been criticiscd 
in the Gold Coast Housc of Assembly and 
in the Press for hastily committing thc 
country to a project empioying 15,000 to 
20,000 people which might be controlled 
partly by the British Government and partly 
by private edterprise. 

Mr. Gbdemah explained that the object 
of the committee was to  examine the impact 
of the scheme on the people of the Gold 
Coast and the political consequences of 
accepting it. The delegation spent ten days 
visiting aluminium and hydro-electric plants 
in Canada and also visited the rolling-mills 
of the British Aluminium Company at 
Falkirk. Mr. Gbdemah said that the mem- 
bers could not yet give any impressions of 
their visit but they had been interested in 
such matters as the wages paid and the 
services provided for workers. 

T h e  eventual cost of the Volta River 
scheme. if it is implemented, will be 
£144.000.000. and the cost will be borne by 
the British and Gold Coast Governments 
along with Canadian and British aluminium 
interests. 

Search for Potash 
POTASH Company of America, big opera- 
tor of potash mines and refinery at  Carlsbad, 
Mcxico, in its annual report reviews its 
exploration activities as follows : ' We have 
continued drilling in the area east of the 
Carlsbad opcration and have cncountcred 
mineralisation. Howevcr, it is a t  a depth 
a t  least twicc that of our prcsent orebody 
and we d o  not now have sufficient informa- 
tion to make any definite plans for develop- 
mcnt. Also, during the year wc have con- 
tinued drilling in thc province of Saskatche- 
wan. Canada. and there again have found 
mincralisation. This mineralised zone lies 
at  a minimum dcpth of 3,000 ft. and cannot 
bc called commercial as yet. The physical 
difficulties of shaft sinking and mining at  
such a dcpth, as well as the other problems 
of opcration, freight. markcting. etc.. must 
bc solvcd first. It is our purpo5e to con- 
tinue cxplor~ng the possibilities of this area 
and should indications in the entire picture 
prove fa~ourab le ,  the ncxt step would be to  
considcr sinking a shaft. The possibility of 
adding substantial ore rescrves in this area 
is attractive. At this time it appears quite 
possible that the exploration programme, 
either near Carlsbad or  in Canada. will 
develop a comnlercial orebody permitting an 
auxiliary operation in addition to our 
present operation.' 

Pentaeryt hritol 
SHAWINIGAN Limitcd. Marlow House. 
Lloyd's Avenue. London. E.C.3. announce 
that pentaerythritol is now available from 
the plant of their associates, St. Maurice 
Chemicals Limited, of Canada. which was 
established in 1951 by Shawinigan Chemicals 
Limited. of New York City, t o  manufac- 
ture formaldehyde and pentaerythritol. the 
latter for the first time in Canada. The 
plant startcd production about the middle 
of 1953. Pentaerythritol is produced by 
reacting formaldehyde with acetaldehyde in 
the presence of an alkaline catalyst. The 
formaldehyde is produced from methanol, 
and the acetaldehyde is obtained from the 
Shawinigan Chemicals' plant at Shawinigan 
Falls. Pentaerythritol is manufactured a t  
Varennes, a village on the south shore of 
the St. Lawrence River. about 12 miles from 
Montreal. 
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AN ~ N I  KODUC I ION TO C'~II;MICAL ENGINEER- 
ING. By T. K.  Ross. Sir Isaac Pitm:ln 
& Sons. 1-td., I-ondon. 1957. I'p. 
214 + x. ?Is. 

T o  the student who has a knowlcdgc oi' 
physical chemistry this book will be of parti- 
cular valuc when lcnrning the  fundnnicntais 
of chcmical cnginecring. Thcre  arc  in ? I 1  
fifteen ch:~pti.rs, an  :tppcndcd bibliographl . 
and :I good index. 

Process cv;~lu:ttion is chosen as the sub-  
ject of ('haptcr I, particular emphasis hcing 
placed on thc iniportancc o l  material and 
heat balances. T h c  methods cmploycd in 
compiling thcsc are  illustrntcd by rcferencc 
to the manuf:tcturc of c:~ustic soda from 
aqucous sodium carbonate. Chaptcr !I  
logicnlly follows in scqucnce sincc it deal? 
with m;~tcrials handling. T h c  various typcz 
of punip. .fans. ctc.. arc dcscribcd ant1 
thcoreticc~l considerations conccrning powel. 
requirements arc outlincd. A small scction 
only is dcvotctl to solids handiing, which 
could profitably havc bccn cxpandcd. 

Heat transfer is probably one of thc most 
important aspccts of any chcmical engineer- 
ing process. ant1 Mr. Ross has  iniplicd this 
in his concise but adcquatc trcntmcnt of thc 
subject. Radiatiun. conduction. natural ant1 
forced draught convection arc dealt  with 
separately. dirncnsional analysis bcing uscd 
to illustrate thc interdependence of certain 
variables. a s  for  instance in the  Dittus- 
Roelter equntion. A simple tube furnace. 
various heat exchangers and evaporation arc 
used to  emphasise thc practical applications. 

Sizc reduction forms thc theme of Chap-  
ter 1V. which gives simple sketches of crush- 
ing equipment and deals with theoretical 
aspects of the problem. Mention is also 
made of size reduction of liquids. A separ- 
ate Chapter,  V. has becn devoted to mixing. 
This is a good idea since, until recently. 
little attention has  been paid to  this opera- 
;ion in spite of the importance of ensuring 
intimate contacting of surfaces in many phys- 
ical and chemical processes. 

Size separation and filtration follow 

logically aftcs Cli;kptcr 1V and V. In each 
case thc author dcscribcs typical cquipmcnt, 
though not a l w ; ~ p  with illustrations, and 
outlines the matlienlatical relationships 
involved. 

Chapter VII tlc;tls brielly with the mnthc- 
nt;ttics of ~liftusional processes and is fol- 
lowed by a trc;ttliient of crystallisation, 
1iumitlific:tlion. drying. distillation, cxtrac- 
tion and :thsorption in the rcn1:tining chap- 
tcrs. All these subjccts are  dealt with con- 
ciscly. but lucidly. the only absence being 
that of workcd cxaniplcs. 

Taking the book a s  a whole, it represents 
;I uscful addition to  the published litcruturc 
on chemical cnginccring. It m:t!, well form 
thc basis of a chemical cnfinecring course 
for studcnts a t  both univcrsitics and tech- 
nical collcgcs. and is good valuc for  money. 
It could havc bccn improved by the addi- 
tion of a scction o n  fluid flow. :IS distinct 
TI-om fluid handling. and by thc inclusion of 
morc workcd exnmples. T h e  abscncc of 
sct cxaniplcs is  n o  drawback to  full timc 
students sincc thesc can be  deviscd by their 
snpcrvisor. but their addition would be use- 
ful t o  anvonc studying by  themscives. O n  
thc other hand. such additions must ncces- 
sarily increase thc price of  the book.--E..I.c. 

FI.IIORESCENCE OF SOLU~IONS.  By E. J. 
Rowcn and Frank Wokes. Longm:lns. 
Grccn & Co..  London. 1953. Pp. 
91. 25s. 

In the preface the authors state that this 
book is intcnded to  be used by students and 
practical workers who require an  elementary 
introduction to  the subject of the  fluores- 
cence of solutions, and details of the 
methods by which fluorescence measure- 
ment% can be  made. T h e  reader is  referred 
to  two other  recent and more  advanced 
books. ' Fluorescence and Phosphorescence ' 
by P. Pringsheim (Interscience Publishers, 
1949) and ' Fluorcszenz Organischer Ver- 
bindungen ' by T. Forstcr (Vandenhoek and 
Ruprecht. 1951). for  more  detailed and - 
theorctical accounts of work of specialists 
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in this field. In the present volume only 
the highlights of fluorescence theory are 
described, detailed mathematical proofs are 
avoided and a relatively larger amount of 
space is devoted t o  the practical side of the 
measurement of the fluorescent properties 
of solutions. 

It  has now become a fairly common 
analytical procedure to  identify and estimate 
quantitatively small concentrations of fluor- 
escent substances, and reference to this book 
should enable those engaged in such 
measurements to  achieve greater accuracy 
and to interpret their results correctly. An 
elementary account of the theory of the 
absorption and emission of light is presented 
first. and the various practical factors that 
may influence the extent of fluorescence are 
discussed. The pi-oblcm o f  the quenching 
of the fluoresccncc o f  solutions is of con- 
siderable importance in accurate quantita- 
tive measurements and this subject is dis- 
cussed in some dctail. A short account o f  
the detection of fluorescence includes a des- 
cription of the LISC of barrier layer photo- 
cells. emission cclls, and photoelectric multi- 
pliers. A number of commercially available 
fluorimeters-instruments used to measure 
fluorescence-are dcscribed. and the prob- 
lems involved in their use. including calibra- 
tion, are  discussed. Tn the final chapter 
eonsidcration is given to thc problems raised 
by the presence o f  significant amounts of 
interfering substances in the fluorescent solu- 
tion. which may affect the accuracy of the 
results by making the fluorescence actually 
mc:~surcd either grcater o r  less than the true 
value. T h e .  gcneral prcxautions to be 
nbscrvcd in fluorimetric analysis are also 
mentioned. 

This hook will undoubtedly be of much 
use to all those engaged or  interested in the 
mcasurcment of fluorescence. but the price 
of the volume seems t o  be rather high in 
relation to its size and to the price of com- 
parable works issued previously by the puh- 
lishcrs.-G.S.E. 

LEHRRUCH DER ORGANISCHEN CHEMIE. Band 
I. Zweite Hiilfte. By F. Klages. W. de 
Gruyter, Berlin. 1953. Pp. xv + 453. 
Full cloth. DM.62. 

This book completes Volume I (Systema- 
tie Organic Chemistry). the first part of 
which has already been reviewed in this 
journal (68. p. 182). Volume T I  (Theor- 
etical and General Organic Chemistry) and 

Volume 111 (Dyestuffs, Natural Products 
and Biochemistry) will be available shortly. 

Volume 1 is no cata:ogue of properties 
and reactions, but a lively exposition in 
which the reader is prcsented with the sub- 
ject as  a whole in a clear and convincing 
way. Kemarkablc unity is achieved. mainly 
by the use of a comparative approach and 
by intelligent classification of the subject 
matter (for example, pyrrolidine is discussed 
with the amines and not under pyrrole). 
Electronic theory is used extensively to 
rclate the various classes of organic com- 
pounds, but a detailed consideration of 
theoretical topics is postponed to Vo:ume IJ. 
Thus the student can learn to  appreciate the 
value of modern theory without being 
bewildered and dismayed by the extended 
and often largely speculative discussions of 
reaction mechanisms. etc., which tend to 
obscure the general picture in many modern 
textbooks. 

T h e  section under rcvicw begins with a 
systematic survey of  the organic compounds 
of  nitrogcn. sulphur and thc remaining non- 
metals except oxygen and thc halogens. 
which arc  discussed in the first half of 
Volunic I. Two excellent chapters deal 
with organomctallic compounds and cyclic 
c o m p o ~ ~ n d s ,  including hetcrocyclics. There 
arc also sections on free radicals and on 
compounds containing artificial isotopcs- 
an unusual feature in a book of this sort. 
Volunic I closcs with a discussion of general 
methods of oxidation, reduction, synthesis 
and degradation which summarises much of 
the contents of the two parts. 

The book can bc recommcndcd with con- 
lidcncc to those who would like a ' refresher 
course ', as wcll ;IS to unrlcrgr:iduates. Thc 
former may be distressed by the lack of 
references t o  the literature, but they will find 
that Professor Klages' stimulating' organisa- 
tion of fact and theory more than makes up  
for  this deficiency. T h e  latter will benefit 
from thc care which has been taken to 
rcmovc ambiguities and to correct popular 
rnisconccptions. 

- ~ h c r c  are  a fcw crrors-on p. 803 cis- 
decalin is given the old ' boa t '  formula and 
on p. 917, we arc told that glyoxylic acid is 
not oxidised by periodic acid. However, on 
the whole. the standard of accuracy is very 
high. Numcrous charts and tables a n 6  
attractive minting add to the clarity of the 
text and English readers will find Professor 
Klages' German easy to understand.-J.C.P.S. 
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Unit Dust Control 
MANY commodities when handled in bulk 
or othcrwisc makc dust, ancl i f  not con- 
trolled bccome a nuisance both to  men and 
machinx. If the movement of. for instance. 
tea through a fnctory is briefly followed it 
will be sccn how many dust-crcating opera- 
tions arc involved. T h e  sequence in somc 
factorics is that the tea is first cmptied from 
the chest into a storage hopper. which fcecls 
a ma2nctic roller Tor separating harmful 
metallic objects. and then convcycd by bclt 
past a hand-sorting operation to the blend- 
ing drums. 01- i f  neccssary prior to  this 
operation. through thc tea cutter. When 
the tea is hlcndcd it is then ready for  pack- 
ing and is fcd into large storagc hoppcrs 
above automatic weighing and packing 
machinx. 

At  each of thcse operations a fine dust is 
creatcd which is detrimcntol tb operators 
and machines. covering thcm in a brown 
deposit. This particular dust can also be 
valuable for  extracting caffeine and is a 
worthwhile proposition for collection 
because it offsets'thc cost of the dust col- 
lection equipment. 

This  brief description of thc handling of 
a well known comn?odity will be rcadily 
apprcciatcd as  being applicable t o  many 
other sirnilar opcr::tions handling other 
niutcriais. 

For applications of' this typc D:~llow 
Larnbert gi. Co., Ltd., arc  putting forward 
their range of ' Drytex ' and ' Dustmaster ' 
unit dust collectors. which are being success- 
fully used on many operations in thc indus- 
try-in a well-known tea-blending factorv 

A Dallow Lambert ' Drytex ' 20 series 
T25B unit applied to a tea-blendivg 

machine 

in the Micllands. as well as  on powder pack- 
ing machincs. they are used exclusively. The 
units are  available in a complete rangc of 
sizcs to cover a widc varicty of dust prob- 
Icnis, ;:nd have patent features. Dallow 
Lambert specialise i r  the manufacture of 
pneum~t ic  dust collection cquipmcnt. and 
have technical statl' fully equipped to advise 
on du5t problerng. 

Measuring Liquid Flow 
THE already manifold peacetime uses for 
atomic energy have been increased once 
again through a technique devised by Dr. 
Melbourne L. Jackson, of the University of 
Colorado, for  measuring complex liquid flow 
phenomena by the use of radioactive tracers. 
The  measurement of very thin layers of 
moving fluids has always been complicated 
by the disturbances resulting from the pres- 
ence of ordinary types of measuring instru- 
ments. This new technique permits the 
observation of flow behaviour of liquids 
without any physical contact between the 

liquid and the measuring device. Minute 
amounts of a radioactive tracer are  intro- 
duccd into the liquid stream and the result- 
ing radiation detected by means of a Geiger 
counter. T h e  radiation intensities are  then 
used t o  calculate the characteristics of the 
flowing fluid. 

T h e  results of Dr. Jackson's work. includ- 
ing his suggested improvements in the 
theories of fluid flow, were presented in a 
paper on ' Liquid Films in Viscous Flow'  
before the national meeting of the American 
Institute of Chemical Engineers in San Fran- 
cisco on 16 September. 
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HOME 
Consultants Appointed Explosion a t  Barry Works 

Dr. M. A. Phillips and Associates have In an explosion at  the works of Albright 
been appointed technical advisers and :Inti Wi!son. I.iniitcd, Harry. Glaniclrgan- 
consultants to  Assocjatcd Fumigators Ltd.. shire. last week. four men were injured. 
of 112 Vict(lria Dock Koad. London. E.16. Two \j,crc dctnincd in hospital. 

Prices of Unrelined Oils 

The Minister of Foocl has announced that 
there will be no changes in tlic prices of 
unrefined oils allocated to  pr;niary wholc- 
salers xnd lurlrc trade users during the foul.- 
wcck period cnding 31 Octobcr. 

liainite fro111 Rrrssian Zone 
As ,: rcsult of thc I'rcsiclcnt of thc Hoard 

of Trade. Mr. Pcter Tliorncycroft. visiting 
I'cterlic:~d recently. Scottish 1ici.1-ing curers 
have r.cccivcd liccnccs to  import 30.000 tons 
of kainite fsom the Kusiian Zone of Ger- 
InLiny. The k~iinitc. importetl in exchange 
for curctl herring. Iins been  sent to  st 

Magnesium 1:reecl .4nglin, wlicrc it will kc ~!sccl 11s n fcrtiliser 
The Ministcr of Materials. 1-ord Woolton. 1'01. suz;il- beet. 

announced this week that the Ministry will 
cease to import or sell magncsium on 1 
January ncxt cxccpt for minor contracts 
which remain to  he completed ncxt year. 
Private iniportation will be pcrmittcd. The 
pricc :it prcscnt charged by the Ministr!. for 
magnesium is f39-2 a ton. 

Midlands Analytical Society 

The sccontl mccting of the new session 111' 

the Midlands Society for Analytic:il 
Chemistry will bc held on 13 Octobcr. ; k t  
7 p.m. in the Mason Thcatrc of  the Univcr- 
sity, Edmund Street. Birmingham. Thc 
subject choscn fop discussion is ' Spcctro- 
chemical Anxlysis by the Porous Cup Solu- 
tion, Spark Technique.' whicli will be pre- 
sented by Dr. R. 0. Scott of tlie Mncaulay 
Institute for Soil Rese:~rch. 

I.C.1. Safety Week 
Hucldcrsticld works of the Dyestulfs 

Division of 1.C.T.. Ltd.. is onc of the largest 
and most niodcrn of its kind in the Coni- 
monwcalth and operates many complicated 
chcmicnl plants and processes. yet its 
accideilt record is considered excellent. 
Nevertheless, the authorities consider it can 
be bettered. and with this in mind a Safcty 
Week is being held this wcek, the 4.000 
employees having been asked to concentrate 
morc than ever on the prevention of acci- 
dents. An cxhibition has been included in 
the programme. with special displays by 
the. works fire brigade. first-aid teams and 
the Huddcrsfield Fire Rripadc. 

Oil  Struck Near Nottinghani 
The cliscovcl.~ of morc cruclc oil near the 

site of ;I pl.cvious find in Nottinghanishire 
was ;~nnounccd last week by :I spokesman 
for the Anglo-Iranian Oil Company. parent 
comp:irly of tlie D'Arcy Exploration C'nm- 
pnny, I.td.. which carried out the tcsts. The 
site of the tcsts was at Plungnr. 12. mile5 
cast of Nottin:h:ini. and tlic rcsult was des- 
cribccl ;is ' encouraging.' 

New Di:~tomite Factory 
The Minister of State for Scotland. Lord 

Homc. Inst wcek opcncd the factory which 
h:~s kcen built at Uig (Skyc) to process the 
di:~toniitc now being dug on another part 
of the islnntl. The deposits contain. it i s  
cstiniatccl. about 1.000.000 tons. and it is 
thought that 5.000 tons :I yeor ma), be ex- 
tr:~cted. M'ork. which hcgan four ycars ago. 
has invnlvcd the draining of I.nch Cuithir. 
on the north-eastern side of Skqe. 

Ir~iproving Industrial Relations 
In +is prcsidcnti;il address at  the Institute 

of  Personnel Management Conference a t  
Harrogntc on 3 Octobcr, Mr. L. Gale. per- 
sonnel director. Nobel Division. 1.C.I.. Ltd.. 
appealed for a country-wide research at 
university levcl. into personnel management 
in industrial concerns. as a matter of 
urgency. They had been engaged in evolv- 
ing technique and introducing schemcs aimed 
at  improving industrial relations for the past 
40 ycars, he said, bui hc wondered nt times 
whether they had been fully successful. 
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Indonesian Quinine 
Quinine production in Indonesia is esti- 

mated at  about 1,206 metric tons a year. As 
foreign demand for it has declined, produc- 
tion has teen reduced until now it is only 
about one tenth of the industry's potential 
capacitv. 

Exports Freed 
The Australian Government has removed 

the ban on the export of a large number 
of goods. including tin concentrates, tin 
ores. tin ingots, solder. bauxite. p'g lead. 
manufactures of  lead, zinc. zinc alioys and 
zinc ash. dross. dust and oxide. 

World Tin Output 
World minc production of tin in July IS 

estimsted by the Tin Study Group  at  16,900 
tons. ccmpared with 13,900 tons in June. 
The big increase is mainly due to a jump 
in Ro:ivian exports. Figures so far nvail- 
:~t.le for August all show :I dccreasc. 

Gas in Welding T a t s  
T o  discover flaws in the we!dcd joints o f  

the metal columns of a new refinery which 
is being tuilt  a t  Gcelong. Victori;~. radio- 
active gas is k i n g  used by n big Australian 
refinery. Photographic films are attached 
to the outside of the co:umns. Rays pro- 
duced by the gas penetrate them and 
reg:ster on the film. which is later deve!oped. 
The rewlting negative shows any weakness 
in the welding. 

German Chemical Progress 

.4n increase of more than 10 per cent in 
the turnover of Kali-Chemie, AG, chemical 
manufacturers, Hanover. in the first eight 
months of the current year, was reported 
at  the recent annual meeting by the chair- 
man. Dr. Reu!eaux. H e  said rising exports 
contributed materi:~lly to this expansion. 
In the potash business. said Dr. Reuleaux. 
the! could point t o  increased sales both at 
home and abroad. Their new potash flota- 
tion plant a t  Friedrichall was working satis- 
factorily and was yielding a high-grade 
product, mainly for  exrlort. T h e  catalysis 
plant a t  Neinburg had been functionin? 
smoothly and was fully up  to expectation. 

Belgian Nuclear Reactor 
A rluclcar reactor is to be built a t  Moll. 

Belgium, for scientific and industrial pur- 
poses. Construction is expected to be com- 
pleted by the end of the year. 

Gas-washing Tower from Germany 
Shipped from Brcmen to Melbourne, a 

Germsn-built gas-washing tower is being 
assembled a t  Morwell. Victoria, as  part of 
the gas-making plant in the State's brown 
coal utilisation project. The tower, 75 ft. 
high. cost f 11,000 sterling. 

Chilean Copper 
According to reports circulating from 

Santiago. the Chilean Finance Minister has 
informed the Chilean Foreign Minister thst 
a deal for the purchase of Chile's stocks of 
copper. amounting to about 100.000 tons. 
by the United States. has practically been 
concluded The price. it was said. would be 
30 cents per Ib. 

Bauxite in Australia 
Reports from Australia state that recent 

surveys have shown that a t  least 10.000.000 
tons of good quality bauxite are available 
on Mrtch'nbar Island. in the Wessel Group, 
oR the coast of Arnhem Land. Consider- 
able areas of  good qua!ity tauxite ore have 
also teen reported in Arnhcm Land itself. 
but these have not yet been fully surveyed. 

Chemical Exposition 
The  24th Exposition of Chemical Indus- 

tries. arranged to be held in the Commercial 
M u ~ e u m  and Convention Hall, Philadelphia. 
Pa.. from 30 Novcmter-5 December, is 
heralded as  the biggest evcnt of its kind. 
the orgsnisers claiming that it will occupy 
40 per cent more space thsn the last such 
display. which was held in New York two 
years ago. The purpose of the exhibition 
is to  acquaint the chemical and allied 
trades with the latest developments in 
large-scale production mcthods. Admis- 
sion will be by invzt3t;on. The general 
public will be excluded. Further informa- 
tion is obtainlble from the Publicity 
Denartment. 430 Lexington Avenue. New 
York 17. NY. 
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PERSONAL 
MR. M.  G. T. PRICE has resigned his 

directorship of J. C. & J. Field, Ltd., soap 
and candle manufacturers. 

MR. G. C. DUTTON has been appointed 
chief accountant of Boots Pure Drug Com- 
pany Ltd in succession to MR. A. JOHNSON. 
who has given up  that position after being 
with the company 46 years. 

PROFESEOK ERIC HLII CHINSON, professo~ 
of col:oidal chemistry a t  Stanford Univcr- 
sity, California, is paying a brief visit t o  his 
parents a t  their home in Morton Lane. 
Morton. near Ke'ghlcy. Educated at  
R'ng'cy Gramm3r School and Cambridge 
University, Profcssor Hutchinson spent a 
little timc a t  Shcflicld bcfore going to 
America some eight years ago. Hc returncd 
to Europe this year w'th a party of univer- 
sity students on a Continental tour from 
mid-June to m:d-September. and since thcil- 
return to the USA the professor has tecn 
visiting thc leading English universities. 

MR. A C. H .  CAIRNS. B.A.. B.Se.. 
A.R.I.C.. who. as announced in THE 
CHEMICAL AGE last week (o. 723). has joined 
the t o a r d  of Joseph Crosfield & Sons. 
Lim:ted, is 43, and an o!d boy of Whitgift 
Schoo!, Croydon. He began his chemical 
career by attaining an honours degrcc in 
chemistry a t  St. John's College. Oxford. 
From there'  he jo;ned the laboratory ol' 
Lever Brothers, Port SunIight, Limited, 
passing through the works and central tech- 
nical department before lcaving for was 
serv:ce a t  the ROF. Penitrey. in 1941. His 
academic achicvemcnts found an outlet in 
the field of exv'osives and it was rcseyrch 
and investigstion into these which resulted 
in his being anoointcd chief technical 
assistant to  the Director of Ordnance Fac- 
tories. Release by thc Ministry was fol- 
lowed by his aunointment as technical 
off ixr  t o  the UK Soao Executive of 
Unilevcr Limited, after which. in 1947, Mr. 
Cairns became chemical sa'es manager of 
Joseoh Crostie'd & Sons, Limited, being 
avwointed to the bolrd of Industrial Soaos 
Limited as sa'es director in 1950. Mr. 
Cairns has also tecn  anpointcd to  the Board 
of William Gossage & Sons Limited. 

MR. E. L. GRANVILLE h3s resigned from 
the koard of Eucryl. Ltd.. wholesa:e and 
manufacturing chemists. 

MR.  A. BAILEY, MR. S. K. DAWSON and 
MR. W. E. STOKES have bcen appointed 
junior directors o f  Timothy Whites & 
Taylors. 

The  Br~tish Welding Research Association 
has announced that DR. A. A. WELLS has 
now tccn appointed Chief Reiesrch 
Engineer and Head of the Engineerins 
Resesrch Station :it Abington. near Cam- 
bridge, and that MR. R. P. NEWMAN will kc 
Chicf Administrative Oficer of  the Station. 

At the recent National Confercnce of the 
Purchasing Oficcrs' Associ:ition MK. 
H. H. C. WOOD was elcctcd prcs'dcnt for 
1953-4. Mr. Wood is Chief Purchasing 
Oficcr and Stock .Contro:lcr of The  1::ranic 
Electric Co.. Ltd.. Bedford, with whom he 
is just completing a c o n t i n u o ~ ~ s  period of 25 
years' servicc. 

Other oficers elected wcrc : Vice,-Presi- 
c l r~r1f .v :  Mcssrs. E. W .  R E , I U M O ~ T  (S. M. 
Wilmot 81 Co. Ltd ). P. C.  CORRANE (Black- 
burn [Dunitarton]. I..td.). A. ELLIOTT 
(Churchi'l Machinc Tool Co. Ltd.). '4. 
ROCHESI'ER (R. & W. Hawthorn, Lcslic & 
Co.  I-td.). F. J. WHI . IE  (Chance Bros. Ltd.). 
and D. WRAGG (Thomas Firth & John 
Brown Ltd.). Clrrrirtllnrl : MR. J. FERGUSOU 
(Un'ted Etoni te  & Lorival Ltd.). Vice- 
Choir t?i~11:  MR. R.  J.  MITCHELL (Morgan 
Crucible Co. Ltd.).  hot^. Tr~rrv~rrer  : MR. 
C. F. HUERNER (British Oxygcn Co. Ltd.). 

0 bituary 
Thc  dcath has occurred a t  Cambridge. 

Massachusett~, of DR. EDWIN JOSEPH COHN. 
aged 60. who had tecn Professor of B'olo- 
g'cal Chcn~istry a t  Hsrvard from 1935. He 
led reselrzh on the chem'stry of vroteins 
and with Dr. J. T. Edsal!, of Harvard. 
wrote a numkcr of pavers on proteins. He 
was also onrticularly intcrestcd in the pro- 
cessing of human blood and he'wed to 
d c v c k p  life-saving treatments widely used 
during thc war. 
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THE latest issue of 'Vacuum', n review of 
developments in vacuum research and 
engineering. published t y  W. Edwards RL 
C umpany (London) Ltd.. Wors:ey Bridgc 
Road, Lower Sydcnham. S.E.26-which. 
although d:tted July. 1952. has only just 
appeared-strltes that u method of. produ- 
c:ng waxes from sugar wa\tc by v:~ccuni dis- 
til:at:on is teing investigated and aims at 
c3pturing ;I market estimated at 38.000.000 
dollars a ycrtr. Reference is also made to 
thc possibility of freeze drying finding ;I 

new indujtrial outlet shou'd the present 
experiments on thc uses of bacteria for 
sewag:: t re~ tment  prove successful. Original 
contributions to th:s issue are 'Measurement 
R Control of the Thickness of Thin Films'. 
b!, Dr. K. M. Grccnl:~nJ: 'The Use of Multi- 
llker Hig4 Rcfleztin!: Fiyms for Rcflcction 
Multiple-Beam Interferometry'. by Dr. S. 
Tolansky; and 'Analytical Distillation with 
:I Mieromolc:ul;~r Still', by Dr. R. P. A. 
Sims. 

DESIGNED to handle materials of high (31- 

low viscosity contnining finc solids in sus- 
penjion. such as asph~ilt. paints, etc.. the 
Triton patent adjustabk wear pump is m:idr 
by B:trclay. Kellctt & Company. L.td.. Joccph 
Street. Braclford. Yorkshire. A positive 
pump depends for  its efficiency upon the 
clerirances of its moving parts and consc- 
quently. as wear takes place. the efficiency 
is rapid'y reduced and the life of the pump 
correspondingly shortened. On the assump- 
tion that no practical m:~tcrials h:~vc \e t  

Announcements 
been produced to withstand a b r a s i k  action, 
this company has designed the Triton pump 
to take up the wear as  it occurs. The  ad- 
justable features of this pump m3ke it 
possible to maintain the most suitab:e 
clearances for the material handled. thus 
ensuring min'mum wear. together with a 
voiurnetric efficiency figure (rate of dis- 
charge) which can be maintained without 
undue fluctuation. 

PRODUCED to meet thc growing demand 
I'or a pointer indicating type of pH meter 
suitable for routine and t:tr:ttion work. the 
Doran pH 1nd:cator is descrited in List 
l IOA published t y  Doran Instrument Com- 
pany, Ltd.. Stroud. GLos. Other primary 
considerations in the production of this 
meter were simplicity of m~nipulat ion.  
stability of setting over long periods. AC 
~ilains operation and a minimum of main- 
tenance. No skill is required to takc read- 
ings. List I I?A. issued ky the same company, 
dcscrites the Doran Precision General Pur- 
pose DC Potentiometer. an improved 
model of their DC Potentiometer. E.4248, 
a number of new features hnving been intro- 
iluced to meet the niore cxscting require- 
mcnts of sonic users. This new instrument. 
state the makers. will t e  fount1 to  t e  of 
spcci:~l value for gencral purpose voltagc 
nicnsurcmcnts. and the !owest range is par- 
ticularly suitable for accurate temperature 
readings using thernmoco~~plcs. 

REPORTS in the August issue of Welding 
Rescarch. the iol~rn;~l  of the British Weld- 
ing Research Associ:~tion, are as  follow: 
' Hard Zone Crack Sensitivity and Strength 
of two 1-ow-alloy Steels.' by C. L. M. 
Cottrcll. M.Sc.. J.  G .  Purchase and B. J. 
h'i'l-adstrcct. H.Sc.: ' The Self-Adillsting Arc 
and Controlled Arc Welding Processes.' 
h v  W. G.  Hull. A.I.M.. and J. C. Nccdham, 
B.Sc.: and ' 1mp;tct Torsion Tcstinc of Bolt 
Wclds.' by H. E. D'xon. M.Sc.. A.I.M. and 
J .  E. Roberts. M.Eng.. A.I.M. The Asso- 
ciaticn's fourth annual school of welding 
will be held at  Ashborne Hill. near 
Leamington Spa. Warwickshire. from 

Triton pump 14-19 June next vear. 
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NEW advantages for all colorimetric 
analyses in the laboratory, hospital o r  clinic 
are  offered by Hilger & Watts Ltd., 98 St. 
Pancras'. Way, Camdcn Road, London, 

'N.W.~, in thcir Hi:ger Biochem Absorptio- 
meter. Simple to operate, this instrument has 
been compactly designcd for use in the 
laboratory, gives accurate readings in :I 

minimum of time and is easily maintained 
and cleaned. I t  can be used with less than 
4 ml. of liquid in a I cm. cell. Convenience 
of reading is secured by using a reflecting 
galvanometer projecting a bril:iant light spot 
with a hair line index on an opaque screen 
which is claimed to give a much wider anglc 
of vision than the conventional translucent 
screen. The spot is clearly visible in full 
daylight. 

* * *  

MAGNIFIERS manufactured by Gow:lands 
Limited. Morland Road, Croydon. are des- 
cribed and illustrated in a new list-No. 
163H--issued by the company, who explain 
that they supply the distributing trades only 
and ordinary purchasers shou'd be ablc to 
obtain the magnifiers from thcir regular 
scientific instrument o r  laboratory suppliers. 
The coniplctc rangc of magnifiers manufac- 
t l~red by the company is covcred by the list. 

BAKELITE Laminated is built up from 
shccts of paper o r  fabric impregnatcd with 
Bakelite phenolic resin and formed into 
homogeneous pane:s under great pressure 
and at  h:gh tempcraturcs. Thc  resultant 
material is claimed to be resistant to heat. 
water and most chemicals. and to have ex- 
cellent tcnsilc. imoact and cross-breakinp 
strength. Its specific gravity varies. depend- 
ing upon the grade, between 1.3 and 1.4. 
Its use for the production of gcncral-pur- 
pose j!gs and tools in a:l branches of the 
engineering industry is described in detail 
in a brochure. 'Bakclite Laminated for Jigs 
8r Tools.' published by BakeIite Limitcd. 
12-18 Grosvenor Gardens. London. S.W.I. 
who also reccntly issued another brochure. 
'Bakelite Laminntcd in the Aircrqft Tn- 
dustry.' ' Vybak ' Industrial Rigid pvc 
Shcct' is the title of a new lcaflct published 
by the same comnnny. This material has 
been deve!oncd t o  meet the need in industry 
for  a tough thermoplastic rigid sheet of cx- 
ceptional chcm'cal resistance which can bc 
machincd and fabricated by methods similar 

to those used for sheet metals. It has been 
found suitablc for chemical plant fatrica- 
tion, latoratory drains, etc. Warerite 
Limited (unit of Bakelite Ltd.), 18 Gros- 
vcnor Gardens, London, S.W.I. has pub- 
lished a brochurc, ' Installing Warerite 
Laminated PJastics,' which is intended to 
provide architects and fabricators with in- 
formation rcgarding the applications of 
Wareritc veneered boards and Warerite 
panels f o r  interiors. 

' INSTRUMENTATION and Automatic 
Control of Soaking Pits' is the principal 
articlc in thc latest issue of 'Instrument 
Engineer,' published twicc yearly (price 
2s. 6d.) by George Kent Ltd.. Luton. The 
other contents are ' Corrosion and Silting in 
Water Mctcrs', ' Training the Instrument 
Engineer.' ' Ncw British Developments in 
Process Instrumcntstion ' and the fourth 
part nf the ' History o f  Flow Measurement 
by DifTcrential Pressure.' There is also a 
hook rcview and a sclcct bibliography. 

FROM the Alrosc Chcmical Company. Box 
1294, Providencc I .  Rhode Island, arc 
obtainable copies of 'What's Doing.' the 
sccond bibliography pub:ishcd by thic com- 
pany. covering the 1952 literature on 
Scquestrene (cthylencdiamine tetraacetic 
acid), ;IS well as  a number of earlier papers 
unfortunately not includcd in previous 
Alrose publications. There are in the cigit 
pages more than 450 references to this 
useful chemical. also a list of the literature 
on Sequcstrcnc nvailatle on request. 

17' is well known that iodine dcficicnc); In 
an animal's food, or thc animal's inability 
to  make proper usc of iodine. may have 
serious conscqucnces: reproductive failurc 
or thc birth of wcskly offspring. stunted 
growth, goitrc or 'b ig neck.' hairlessness or 
other abnorms:itics. Practical guidance on 
how to feed iodine to  certain domestic 
itnimals is givcn in a booklet issued t y  the 
Chilean Iodine Educat'onal Bureau. Thc 
animnis, etc., for  which recommendationc 
arc n ia~ lc  are dogs. cats. rabbits. goats, foxes. 
mink, poultry, pigeons and cage birds. 
Cop;es of the booklet. ' lod:ne for Smsll 
Animals.' may be obtained from the Bureau 
at Stonc Houw. Rishnpcgate. IAondon. E.C.I. 
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Law B Company News 
Commercial Intelligence business of n~anufacturing chemists in ail its 

branches. etc. Directors : R. B. Carneaie. 
The fo.lowing are taken from the printed reports, b111 
we cannot be responsible for errors h a t  may occur. 

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

prov~des that every Mortgage or Charge. as described 
herein. shall be registered within 21 days after its 
creation, otherwise it shall he void aminst the 
liquidator and any creditor. The Act also provider 
that every company shall. in making iu Annual Sum- 
mary. specify the total amount of debt due from the 
company in respect of all Mortgages or Charpu. c e  
follow~ng Mortgages or Charges have been so regls- 
tered. In  each case the total debt. as specified in the 
Iasl available Annual Summary. is also given-marked 
with an *-followed by the date of the Summary but 
such total may have been reduced.) 

BASOL, LTD., London, W.. chemical mer- 
chants. M . ,  10 j 10153.) 2 September. 
charge, to Midland Bank. Ltd.. securing all 
moneys due or  to become due to the bank; 
general charge. *f 3.000. 22 February. 
1950. 

ROTAFI-FX (GREAT BRITAIN). I,TD., London. 
S.W.. plastic manufacturers. (M.. 101 10153.) 
A September, £4,500 debentures; general 
charge. 

New Registrations 
Burnsway Ltd. 

Private company. (523,743). Capital f 1,000. 
Manufacturers of and dealers in disinfec- 
tants of all kinds, insecticides, antiseptic 
fluids. etc. Directors: H. Burns, Mrs. F. E. 
Burns. M. A. Greenway. Reg. office: 144 
Streetsbrook Road, Shirley, Birmingham. 

Esspro Ltd. 
Private company. (523.773). Capital f 100. 

Manufacturers, merchants, dealers, exporters 
and importers and engineers; t o  process. 
purchase and re-sell chemicals, metals, 
materials and merchandise of all kinds, etc. 
Directors: W. Richter, Mrs. C. Tauber. Reg. 
office : 110 Marlborough Road, Hornsey. 
N.19. 

Lucian Landau Ltd. 
Private company. (523,901). Capitol f 100. 

Manufacturers, importers and exporters of 
and dea:ers in chemicals. chemical plant and 
materials. g ~ e s .  drugs. etc. First director: 
Lucian Landau. Reg. office: 6 Broad Street 
Place. E.C.2. 

Carnegies of Welwyn Ltd. 
Private company. (523,914). Capital f 100. 

T o  acquire the business and undertaking 
carried on by Carnegie Chemicals (Welwyn) 
Ltd. a t  Welwyn; and to carry on the 

- 
D. M. B. Carnegie, Marjorie Carnegie. G. M. 
Cruickshank and R. F. McClean. Reg. office: 
44 Tcwin Road. Welwyn Garden City, Herts. 

Technichem (Winton) Ltd. 
Private company. (523,820). Capital £2,000. 

Manufacturing wholesale and retail chemists. 
druggists, herbalists, manufacturers of and 
dealers in perfumes. essential oils, etc. 
Directors: G .  R. Bury, Miss G .  Draper. 
Keg. office: 901 Wimborne Road. Bourne- 
mouth. 

T. Spearritt & Co., Ltd. 
Private company. (523,411). Capital 

f 1,000. Pharmaceutical, manufacturing. 
dispensing and analytical chemists, opticians, 
druggists. Directors: T. Spearritt, F. R. 
Spearritt. J.  Spearritt. Reg. office: 421 
Scotland Road, Liverpool 5. 

A. C. Harker & Co., Ltd. 
Private company. (523,090). Capital 

f500. Oil merchants and factors, oil  
blenders, manufacturing chemists and drug- 
gists. Directors: A. C. Harker, Mrs. E. 
Harker, J. J. Thompson, Mrs. K. Thompson. 
Keg. office: Railway Goods Yard, Skipton. 

Take-Me Products Ltd. 
Private company. (523,611). Capital 

£100. Manufacturers of and dealers in 
detergents and cleansing materials. Direc- 
tors. K. Gorney, Mrs. J. Gorney. Reg. 
ofice: 3a Denton Street, Manchester IS. 

Agricultural Trading Co. Ltd. 
Private company. (523.673.) Capital 

f3,200. To acquire the business of manu- 
facturers of sulphur products carried on  by 
J. Mitchell-Lewis and G. B. Maconchy, a t  
Bur:ey Laboratories, Burley, Hants; carry 
on business of manufacturers of and dealers 
in artificial and natural fertilisers. Directors - 
J. Mitchell-Lewis, G. B. Maconchy. 

Company News 
Monsanto Chemicals, Limited 

7-hc directors of Monsanto Chemicals 
Limited have declared an interim ordinary 
dividend of 6: per cent (4d. per 5s. unit), 
which is a t  the same rate as last year. A 
statemcnt giving unaudited figures for t h e  
first six months of the year shows that net 
sales totalled f5.208,182, compared with: 



772 THE CHEMICAL AGE 10 October 1953 

£5,175,802 for the first six months of 1952, 
and £9,954,289 for  the whole of 1952; and 
the net income after e s t h a t c d  taxes was 
£223,665, as compared with f226,625 and 
f293,718 respective:y. The  figures relate to 
the company itself and d o  not include the 
earnings of subsidiary and associated coni- 
panies. , 

Murex Limited 
In the course of  his speech a t  the annual 

meeting of Murcx Limited. the chairman. Sir 
Arthur Smout, said that during the past yelr  
the pendulum swung, as was to  be expected. 
in the opposite dircction to that in which it 
swung the two previous ycars. and atnormal  
losses were incurred on stocks necessarily 
carried. These losses amountcd. teforc 
taxstion, to about f250.000. comparcd with 
fortuitous profits of ncar'y £500.000 in thc 
prcvious year. After m ~ k i n g  various nppro- 
priations and providing for thc ord'n3ry 
dividend of I5 per cent. which the board 
recommended. the balance of the available 
group profits (£ 182.000) had teen  transferred 
t o  general reserve. T h e  toard  was confi- 
dent that thc cornpmy would continue to  
obtain itr share of the business offering and 
that the outlook would improve as  industry 
adjusted itseyf t o  changing world conditions. 

Redfern's Rubber Works, Ltd. 
T h e  shareholders of Redfern's Rubber 

Works, Ltd., have been informed that ncgo- 
tiations hsve been concluded for the com- 
pany ro take a n  interest in a small but grow- 
ing rukber manufacturing company in 
Australia. This  venture has been under- 
taken joint!y with their good friends H. G. 
Miles, Ltd., trading as  the Empire Rubber 
Comoany, of Dunstable. T h e  investment 1s 
£20,000 from each company. making a total 
of £40,000 (£ A50,000). T h e  agreement does 
not include any payment for goodwill. and 
the funds will be wholly used to provide 
additional capital for  the development of the 
established and urofitakle business of Asso- 
c;ated Rubber Pty.. Ltd.. of Melbourne, to  
which the two British companies will also 
contribute technical knowledge and experi- 
ence. Collatoration between Redfern's and 
Empire is limited to  this Commonwea:th 
development. T h e  two compsnies remain 
comoletely independent and, indeed, keen 
competitors in the home market. 

managing director of the Triplex group of 
companies, which includes Quickfit and 
Quartz, Ltd.. manufacturers of industr:al 
and laboratory chemical glasswarc, of Stonc 
(Staffs.). states that the year's profit for the 
group before taxation was €292.769. ccm- 
pared with f342.287. and the board recom- 
mends a 15 per cent dividend. Field- 
Marshal Viscount Alanbrooke has been 
nominated f o r  election t o  the board of the 
parent Triplex Safety Glass Co. Ltd.. and 
his namc will be submitted to  stockholders 
a t  the annual general meeting in London 
on 18 October. 

Vacuum Oil Company Limited 
T h e  year 1951 was one of continuing 

cxpansion for Vacuum Oil Compr~nq 
Lim'ted. In his statement accompanying the 
company's report and accounts for that 
ycar. Mr. J. C. Gridley. the chairmsn. 
reviews the progrcss made in the cxpansion 
programme planned and adopted in 1949150. 
The  largest sing'e item in this programme 
is. of course. the Coryton refinery, but. in 
add'tion. the company has built a new grease 
plant a t  Rirkenhead and established a net- 
work of coastal and inland terminals through 
which to distribute petrol and fuel oils. 
Expenditure on projects in course of com- 
plction increased during the year from 
£4,000,000 t o  nearly f 12,000,000, with com- 
mitments still outstanding of f5,500.000. 
Fixed assets also increased by £300.000 as  
a resu!t of the completion of the modernisa- 
tion of the oil compounding and blending 
plant a t  Birkenhead. and the commissioning 
of the first vehicles of the fleet required for  
the distribution of petrol and other products. 
Part of the funds have come equally from 
Socony-Vacuum and Powell Duffryn, and 
the remainder from Finance Corporation for 
Industry, who have provided £4,725,000. The  
balance of profit for  the year, after pro- 
viding for  taxation based thereon and trans- 
ferring £38.500 to Taxation Equalisation 
Reserve in respcct of benefit from initial 
allowances, amounts to  £77,401. as against 
f306.332 for  the previous year, the reduction 
being attributable t o  a number of adverse 
but not wholly unforeseen factors. 

James Woolley Sons & Companv, Ltd. 
For thc year t o  31 March last, Jamec 

Woollcy Sons & Comoany, Ltd., manufac- 
turing chemists. Manchester, declare group 

The Triplex Group net profit, after all charges. amounting to 
In his report to  stockholders, Sir £ 15.319. The  dividend of 5 per cent com- 

Graham Cunningham, chairman and pares witb I0 per cent for the previous year. 
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BB BOFORS NOBELKRUT 
can now offer for prompc shipment : 

I n  addition, their wide range o f  other 
Chemical and Pharmaceutical products 
include :- 
2.4- Dinitro toluene ; Benzocaine B.P. ; 
ortho-Toluene sulphonamide ; para-Toluene 
sulphochloride; Formaldehyde ; Chloramine- 
T; paru-Aminobenzoic acid B.P. ; Phenol ; 
Para Ni t ro Benzoic Acid, etc., etc. 

AB BOFORS NOBELKRUT r BOFORS : SWEDEN 
Writr for samples and prices to the Sole Sellfng Agents. 

GUEST INDUSTRIALS LTD, 
Raw Materials Division 

X I  G R A C E C H U R C H  STREET. LONDON,  E.C.3. 
Telephone: MANsion House 5631 (18 lines). Tele- 
grams: Guestind. London. Sub-Agents in Scotland: 
H. M .  Roemmele & Co. Ltd.. 65 West Regent Street. 
Glasgow. C.2. Sub-Agents in Australia: John 
Rrith & Co. Pty. Ltd.. Melbourne and Sydney. 

If you wish t o  disintegrate a liquid. 
there is little Y O U  can do about 
changing the physical properties of 
the liquid except to  heat it. 

The initial stage of atomisation. 
E X D O S U ~ ~  I micro second. 

BUT 
You can do something about your 
atomising plant. You can consult 
URQUHART'S (1926) LTD. who have 
been manufacturing Atomisers for 
over twenty-five years. Single or  two- 
fluid atomisers from I-lb. t o  2,000-lbs. 
of liquid per hour. 

LET URQUHART'S SOLVE YOUR 
ATOMISATION PROBLEMS 

Also manufacturers of Fuel Oi l  Burn- 
ing Equipment for all purposes 
including Combustion Chambers 
rated at lo6 B.Th.Us per cubic foot 
per hour and with positive control 
of combustion conditions. 

Urquhart's (1926) Ltd 
33. Chase Road Albion Dockyard 

Bristol I. 
Elgar 3331. Bristol 23050. 
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Next Week's Events 
MONDAY 12 OCTOBER 

Society of Chemical Industry 
London: Royal Institution, Albemarle 

Street, W.l, 7 p.m. Fine Chemicals Group. 
Jolnt meeting with Royal Institute of 
Chemistry (London Section). Professor A. 
Albert (Australian National University): 'A 
Fresh Approach to Heterocyclic Chemistry.' 

Institution of Works Managers 
Manchester: Grand Hotel, 6.45 p.m. 

S. Waugh: ' M a n  Management.' 
Incorporated Plant Engineers 

Dundee: Mathers Hotel, 7.30 p.m. Repre- 
sentative of Kelvin and Hughes Ltd.: 
' Factory Instrumentation.' 

TUESDAY 13 OCTOBER 

The Chemical Society 
Southampton: Municipal College. Angle- 

sea Road, 7 p.m. Joint meeting with 
Portsmouth and District Chemical Society. 
Dr. 1. S. Dunn: ' T h e  Manufacture of 
Sulphuric Acid from Anhydrite.' 

Belfast: Queen's University, 7.15 p.m. 
Joint meeting with SCI. Dr. E. S. Hedges: 
'Recent Research on Tin and its Com- 
pounds.' 

Society of Chemical Industry 
London: Burlington House, Piccadilly, 

W.l, 6.30 p.m. Plastics and Polymer 
Group. H. L. Toor  and S. D. Eagleton: 
' Adiabetic Compression and Expansion of 
Polystyrene ' and ' Energy Conversions in 
the Flow of High Polymers: Applications 
to  Injection Moulding.' 

Belfast: Agriculture Lecture Theatre, 
Elmwood Avenue, 7.15 p.m. W. E. Hoare: 
'Tin. Tin-plate and Tin Coatings'; film: 
' Modem Electro-tinplate Manufacture.' 
Midlands Society for Analytical Chemistry 

Birmingham: The University, Edmund 
Street, 7 p.m. Dr. R. 0. Scott: 'Spectro- 
chemical Analysis by the Porous Cup Solu- 
tion, Spark Technique.' 

Institute of Metal Finishing 
London: Charing Cross Hotel, W.C.2, 

2 p.m. Annual meeting, induction of J. W. 
Cuthbertson as  president, presidential 
address. Presidential reception, 7.30 p.m., 
followed by annual dinner. 

Institution of Works Managers 
Birmingham: Grand Hotel, 7 p.m. C. D. 

Law: 'Training for  Management: the Line 
of Succession.' 

Liverpool: Adelphi Hotel. 6.30 p.m. L. L. 
Goodman: ' Mechanical Handling.' 

Prcston: Victoria and Station Hotel. 7.30 
p.m. Opening meeting and dinner. Dis- 
cussion: 'Some Case Studies.' 

Wolverhampton: Goodyear Tyrc ' and 
Rubber Company, 7.30 p.m. Works visit. 

Incorporated Plant Engineers 
Manchester: Engineers' Club, Albert 

Square, 7.15 p.m. Colin Troupe : 'The Plant 
Maintenance Teani's Visit to the USA.' 

Purchasing Officers' Association 
Woolwich: Shakespeare Hotel, Powis 

Street. 7 p.m. Films: 'Atomisation'. 'Oil and 
Industry', 'Grease'. 

WEDNESDAY 14 OCTOBER 
Society of Chemical Industry 

London: Burlington House. Piccadilly, 
W.l, 6.30 p.m. Food Group. R. G. 
Tomkins: ' Unsolved Problems in the Pro- 
duction of Food. I-Fruit and Vegetables'. 

Newport, Mon.: Technical College. 
Clarence Place, 7 p.m. Joint meeting of 
South Wales Section with RIC. H. Baines: 
' Colour Photography.' 

Institute of Fuel 
Manchester: Engineers' Club, Albert 

Square, 2 p.m. Joint meeting with National 
Smoke Abatement Society (North West 
Division). A. C. Monkhouse: 'Atmospheric 
Pollution'. 

Royal Statistical Society 
Newcastle-on-Tyne: 18 Louvain Place. 7 

p.m. (tea. 6.45 p.m.). North East Group. 
D. Newman (Ministry of National Insur- 
ance): ' Applied Sampling.' 

Incorporated Plant Engineers 
Nottingham: Gas Showroonls, Parliament 

Street, 7 p.m. HM Factories Inspector: 
' T h e  Works Engineer and the Factories 
Act .' 

Purchasing Officers' Association 
Middlcsbrough: Cleveland Scientific and 

Technical Institution. Corporation Road, 
7.30 p.m. D. Wragg: lecture. 

'FH URSDAY 15 OCTOBER 
The Chemical Society 

London: Royal Institution. Albemarle 
Street, W.1. 7.30 p.m. Dr. J .  S. Anderson: 
Tildcn Lecture-'The Mechanism of Kcac- 
tions Between Gases and Solids.' 

Rristol: Th-e University, 7 p.m. Joint 
jrorrrirrurrl otr pngr 776 
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T H E  G E l G Y  C O M P A N Y  L T D  . Rhodes .  M i d d l e t o n .  M A N C H E S T E R  
Telephone: Middleton 3644 Telegrams: Geigy. Middleton. Manchesrrr 
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Next Week's  Events 
continued from page 7741 

meeting with R I C  and SCI. Professor F. E. 
King: 'Synthesis of Simple Peptides.' 

Society of Chemical Industry 
London: 11  Chandos Street, Cavendish 

Square, W. 1, 6.1 5 p.m. Microbiology Group. 
E. F. Gale: ' Actions of Antibiotics in the 
Bacterial Cell.' 

London: Institution of Structural Engi- 
neers, I 1  Upper Belgrave Street, S.W.1, 
6 p.m. Road and Building Materials Group. 
A. J .  Lyddon: 'Coated Macadam-its 
Manufacture and Uses.' 

Edinburgh: North British Station Hotel. 
7.30 p.m. E. A. B. Rirse: ' River Pollution.' 

Stockton-on-Tees: William Newton 
Schools, Junction Road, Norton. 7.30 p.m. 
Joint rnecting of Newcastle-on-Tvne Section 
with R I C  (Tees-side Section). K. P. Lin- 
stead: ' New Developments in Macrocyclic 
Compounds.' 

Chadwick Public Lectures 
London: Royal Society of Arts, John 

Adams Street, Adelphi, W.C.2. 5.30 p.m. 
C. J .  Regan: ' A i r  Pollution.' 

FRIDAY 16 OCTOBER 

Royal Institute of Chemistry 
London: Holborn Restaurant, High Hol- 

born, 7 p.m. for  7.30 p.m. Fifth annual 
dinner and dance. 

The Chemical Society 
Dundee: United College, St. Andrew's 

University, 5.15 p.m. Professor J. Read: 
' Chem'stry a t  St. Andrew's : an Historical 
Survey.' 

Society of Chemical Industry 
Liverpool: T h e  University, 7 p.m. H.  R. 

Leech: ' A  New Group  of Chemical 
Reagents-the Halogen Fluorides.' 

Exeter: University College, 5 0.m. Joint 
meeting of South Western Section with 
R I C  and CS. A. J.  P. Martin: lecture. 

Institute of Physics 
Manchester : T h e  University. 6.45 p.m. 

Dr. H.  Lipson: ' A  Physicist's Approach t o  
Crystal Structure Determination.' 

SATURDAY 17 OCTOBER 

Institution of Chemical Engineers 
Birmingham: T h e  University, Edmund 

Street, 3 p.m. W. G .  Daroux: 'Some 
Aspects of Chemical Engineering in the 
Manufacture of Man-made Fibres.' 

Market Re~orts 
LONDON.-A~ active trade is passing in 

most sections of the market, and there has 
been a steady call against contracts from the 
textile, paint and othcr home consuming in- 
dustries. Prices on  the whole show a firm 
undertone. There has been l i t tk  change in 
the volume of export trade in chemicals but 
shipments to the Commonwea:th countries 
have been on a good scale. 

Business in the coal tar products market 
has been reported as  fairly steady with a 
seasonal falling olf in the demand for 
pitch and refined tar. The  recent improve- 
mcnt in the volume of cxport inquiry for 
cresylic acid and phenol has been main- 
tained. 

MANCHESTER.-Th'e textile and allied 
trades of Lancashire and the West Riding 
have maintained a reasonably steady 
demand on  the Manchester market for 
heavy chemical products during the past 
week and in the aggregate a fair quantity 
against contracts is being atsorbed by 
other leading home users. On the export 
side new bookings have been on a moderate 
scale. Prices generally have tecn  main- 
tained, with litt!e change from recent 
levels to  be recorded. Except in one or  
two directions, inchding basic slag and the 
compounds, business in the fertiliser markst 
has not yet got into its stride after thc 
seasonal dullness. 

G~nscow.-As far a s  general chemicals 
a re  concerned there has been a slight falling 
off in demand during the past week. How- 
ever, trade has not by any means been quiet 
and on the whole the period has been quite 
satisfactory. 

Analysts' Ordinary Meeting 
An ordinary meeting of the Society of 

Public Ana!ysts and Other Analytical 
Chemists (organised by the Physical 
Methods Group) will be held on Friday. 23 
October, 1953, in the Lecture Hall. 
Southampton University, a t  5 p.m. T h e  
subject of  the meeting will be ' Paper Elec- 
trophoresis ' and papers will be presented by 
F. H. Po;lard, B.Sc., Ph.D., Roy Markham, 
M.A., Ph.D., and A. L. Latner. M.Sc.. 
M.D., F.R.I.C. 
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I.C.I. Oil Prospecting 
BILLINGHAM Division of I.C.I. Ltd. will 
have to  carry out  extensive exploratory 
work before it is possible t o  make any in- 
dustrial assessment of the outcome of the 
company being granted a petroleum pros- 
pecting licence covering 142 sq. miles in the 
North Riding and Durham. as  briefly 
announced in THE CHEMICAL AGE last week 
(p. 721). So far. cxp:oration by the Divi- 
sion has been restricted to  land owned or  
leased by the company under o r  near the 
Billingharn works. but it will now be pos- 
sible to  make a thorough geological survey 
of a much greater area. Although the 
licence refers specifically to petro:eum, it is 
understood it w:Il enable the company to 
investigate other natural resources in the 
area. L.arge reserves of anhydritc are  a t  
present being mined 800 ft. te!ow the 
Billingharn works. The company has an- 
other licence permitting it to prospect for  
methane over an area of 169 sq. milzs 
around Eskdale in the North Riding. 

Metal Experts V is i t  USA 
THE latest uses and production methods in 
powder metallurgy a re  being studied by a 
team of experts who recently arrived by 
air  in New York. The  team, whose mission 
has been organised under the technical 
assistance scheme of the Organisation for  
European Economic Co-operation, com- 
prises 28 participants from seven European 
countries : Belgium, Denmark, France, 
Germany. Italy, the Netherlands and the 
United Kingdom. Divided into four  
groups, they a re  visiting industrial under- 
takings all over the U.S. during their five- 
weeks tour. They are  studying American 
methods of converting metals in their raw 
state into fine powder, which after being 
pressed in a die under high pressure and 
being heat-treated in a furnace, from a 
material equal to, o r  even stronger than. 
those made by the conventional methods of 
casting or  forging; this material is especi- 
ally useful in the manufacture of very small 
parts and eng'neering components. On com- 
pletion of their tour the experts will report 
on possibilities of increasing European 
productivity in a n  industry which has 
reached a high degree of development in 
the US. 

For Optimum Hardness and Strength I 

N I T R I D E D  1 
N I T R A L L O Y '  

STEEL  
For all parts subrect to frictional 1 r e a r .  fattgue or corrosion fatigue. 

Particulars from : 

NITRALLOY L I M I T E D  
f 5  T A P T O N V I L L E  R,OAD, SHEFFIECD. 10 
Phone: 60689 Shefield Grams: Nrtralloy Shefield 
- - - - . -- - - - 

~l:lllllllll1111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfllll~ 

THE WORLD'S GREATEST BOOKSHOP - - - 

- - 
5 - A11 new Booka available on day of puhlica- - - tion. Secondhand and rare  Books on 3 - - 
a - every subject. Stock of over three mi l l ion  - - - vol~tmes - - - - - 
e - Subscriptions taken for  Bri t ish,  American - - - and Continental Magazines 

- - - 
- - 
Z - - 119-125 CHARING CROSS RD., LONDON, W.C.2 
5 - Gerrard 5660 (16 lines) * O ~ e n  9-6 (inc. Sat.) 2 - - - - - - - A'rarent Station. Tottrnham Cnuri Road - - 
%IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIII~IH~IIIIIIII? 

FOR ALL TYPES OF 

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

COLLINS IMPROVED 
FIREBARS, LTD. 

51. THE MALL. EALING. LONDON. W.5 
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CLASSIFIED ADVERTISEMENTS 

BUSINESS OPPORTUNITY SITUATIONS VACANT 

HI,&: tec4hniv:il SALES REPRESENTATIVE, aged URE SILICA SAND for sale, 011 the Sonth Coast.. A :15,4 li, ;I ing frorn I,ondon, c:cp;il)le of (lisvussing 

$2~2A~y1\t~$~ ~c~~l'lil~g $~~~~~ ~ ~ ~ ! $ $ i  vli(!ntsq r c q ~ ~ i r e ~ n t ~ n t s  :it (~s(vnt ive  level. r cq~~ i red  hy 
and refractories illdustries and v;irious ctlenlic;ll pro- exp:cnding (:or1111;1ny, s]rc.viitlisi!l~ in anti-corrosiv? 
cesses. A wllslling, c,rllshillg alld screenillg linings for 1)l:~nt ~ L I I ~ I  stru(.tnr(~s II I  the i.l~t'n~iraI and 
with an outl,llt of 2,i0 tons ,,.eek, is inst;llled. other process i~~ellrstrirs ; ;I good r ~ n n t ~ ( ~ l i o r ~  is desirable 

are illvited for tile wllole :is workillg Illlit, 
bn t  not essential. 1 ' 1 1 ~  post 01fi:rs an outstanding 

Balnpl-s, analysis and particlllars call Il:ld of 01)portonity to :I rhcnl ic~l  cngin(.rr with elrivr anrl 
FULLER, HORSEY, SONS & CASSELL, 'lnlbition who wonld likc! to j~[!l)ly his k~~owledge in the 
SURVEYORS AND VALUERS, LLOYDS AVENUE, pron~otion tield. .\l)ply. ~ I ~ I I I ! :  full tleltails in own 
E.C.3. (I'l~one : Hoyill 4X(il.) handwriting to BOX No. C.A. 3270, THE CHEMICAL 

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

C HEMISTRY graduates rc~lnired by LAPORTE 

SITUATIONS VACANT CHEMICALS LIMITED, LUTON, for chemical process 
developn~ent work. C';l~~(Jidates sl~onld have an apprrcla- 
tion of tile fund:~mcntal~ of c l ~ e n ~ i r : ~ l  nlitnt o~~erat iou.  

Thd angagtmMJ of pram# ananring there adomlusmnrlr 
murl be lnadc U~rough a Locul Ofice of Uu blinidry oj 
Lobour or a Schcdukd Em Ioymcnt Agency if the appliennl 
ir a man aged 18-04 inzuaiue, nr a wornon aged 18-58 
M u x i v c ,  unber Ire a nhc. or the employment, i s  ezaptui  
from ihc provirions of the FldiJicatimu of Vacancira 
oldsr, 1952. 

ENIOR SCIENTIFIC OFFICERS ; SCIENTIFIC 
S o F F I c E R s  ; PATENT Ex*MINER AND PATENT 
OFIIIUtiK CLASSES. 'The Civil Service Con~n~issioners 
invite applications fur permanent and pensionable 
appointments to he filled by frequent co~npetitivc 
interviews. The scientific post,s are in various (:overn- 
m n t  Departments i ~ n d  cover a wide range of scientific 
research and developnrent in most of the rnajor fields of 
fundamental and applied science. I n  biological subjects 
the number of vacanrics is small : individual varancies 
exist a t  present for cnndictat~es who have sl)eci:~lised in 
palaeobotany and fora~ninifera. The l'atent posts 
are in the Patent Ottice (lloard of Trade), Admiralty 
and Ministry of Supply. 

Candidates must have obtained a University Degree 
with flrst o r  second class 11onours in a n  appropriate 
ncientific suhject (incloding engineering) or in tnatll- 
matics, or a n  cqnivalent quaIifirat,ion ; or for scientilic 
posts, possess high professional attainments. C;~ndidates 
for Senior Scientific Officer posts must, in addition, have 
had a t  least three years' post-graduate or other approved 
experience. 
AGE LIMITS : Senior Scientific Olfirers, between 2ti 
and 31, but  specially snitable r~od ida t e s  under 26 may 
be admitted. For Scientific Officers and l'iiter~t ('l:~sscs, 
between 21 and 28 during 1!153 (u11 to  31 for permanent 
members of the Expr.rimcntal Otticer Class conlpeting a s  
Scientific Officers). 1nc:lusive London Salary Scales : 
Senior Scientific Olficcrs (n~en) ,  L9li-£1,075 ; (wornen) 
£681-£917 ; Scientific Oltic.rrs (yen ) ,  £440-LX12 ; 
(women) £440-f.676 ; Patkrit Rsa rn~nr r  and Patent 
Officer Classes (men), E44O-Xi60 ; (womtw) $440-E676. 
Women's ratcbs under review. Sornewhi~t lower rates 
in the provinces. 

Further partirulars from the CIVIL SERVICE COM- 
MISSION, SCIENTIFIC BRANCH, TRINIDAD HOUSE, 
OLD BURLINGTON STREET, LONDON, W . l ,  quo t~ng  
No. S.5:115:1 for S(.nior Sci(%ntific Olllcrrs dlld 5.5'2163- ~, ~ ~ 

~.128/5:3 for the other I)osts. Co~nl)lrted apl)lia~tion 
forms to 1)r retnrneti on or before 31st 1)erember: 1953. 
2342!)/SO/J LH. 

A NALYTICAL CHEMIST required as  assist:int in 
modern laboratory of workb manufilcturing 81 11igI1 

quality inorganic ]1ror111ct in Pe~nbrokml~ir t~ .  Age 
25-35. Salarv acrortlinu to  clualifications and eli)crienre. 
Housing assistance, (.a11 bd given if reclr~ircd. BOX 
No. C.A. 3269, T H E  CHEMICAL AGE. 154, FLEET 
STREET, LONDON, E.C.4. 

These ~)ositions worlld snit nlen who havb takco'a rourse 
in T e c l ~ ~ ~ i r a l  Chemistry or Clren~ici~l 1Sngineering to  
sr~pplernctrt their chemical training. Age 25-40. .i good 
salary will be paid. The position is pensionahle, and 
there are good laboratory facilities. Apply RESEARCH 
CONTROLLER, LAPORTE CHEMICALS LIMITED. 
KINGSWAY. LUTON. 

C REMISTS required by Ministry of Supply, R..%.E., 
Yurnhorough, Hants., for .- 

(1) I'hysico-rhen~ical research, with ptirtirular refer- 
rncc to greases, lubricantn and hydraulic fluids. 
I.:xperience in handling test equipment for aurh 
~naterials and interest in rl~eologic.:~l 1)henomena. 
dc.sirable. 

(2) Ilesearch and development of materials, particular- 
ly textiles, plastics and adhesives. Relevant 
experience, e.g., mechanical testing of materials. 
desirable. 

h f in i~nun~  qualiftcation-Higher School Certificate 
(Science) or equivalent, but  Degree or H.N.C. in 
Chemistry nlay be an  advantage. Salary within range, 
Assistant Exr~erirnental Officer. 9264 (age 1X).-$576. 

C H E M I S T S  required 1)). >finistry of Supply, Ato~nic 
\Veilpons Research IZstablishn~ent, Aldermaston, 

Ilerks., for work on : Analysis-gases, orranic con]- 
pounds (~nicrocoml)ust io~~ techniques), metals (tface 
i~npurities) ; radio cl~emistry ; chemical services, 
inclnding testing of efflnents and control of chemical 
processes. Mininlr~m q~?alific:~tion-Hiaher School 
Certificate (Scienre) or eqn~virlent, hut  furt,her training 
in rl~emistry to H.N.C., A.IL.I.C., or Degree nlay he an  
advantage. Salary within ranges : Experimental 
Olticer ( I I I~I I .  age "ti), L(i4!)-Ei!lD, or Assistant Ex. 
Olficer, 52.64 (:lac 18)-£576. \Vomen somewhat less. 
,innointments unestablished. Housina accornn~odation 
11G l)e availi~blc within reasonable prriod for married 
ollirers. A()l~licntion forms from M.L.N.S., TECHNICAL 
AND SCIENTIFIC REGISTER ( K ) ,  26, KING STREET. 
LONDON, S.W.1, QUOTING F.485/53A. 

- 
FOR SALE 

C HARCOAL, ANIMAL AND VEGETABLE 
horticultural burning Altering, disinfecting, 

medicinal, insn~bting ; also 1;lmps ground and granulated; 
established 1830 ; contractors t o  H.M. Government.- 
THOS. HILL-JONES LTD., " INVICTA '' MILL?, BOW 
COMMON LANE, LO'NDON. E. TELEGRAMS : HILL 
JONES, BOCHURCH LONDON." TELEPHONE 3285 
EAST. 
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30.000satisficdusen 
of S t r e a m - L i n e  
Filters have proved 
t h a t  t h e  r e g u l a r  
c l e a n i n g  o f  o i l  
improves engine 
performance and 
reduces  the  f re -  
quency and cost of 
overhauls. 
I n  the saving o f  oi l  

M I L [  S H A W  W O R K S .  I N G r T E  P L A C E  1 0 N D O N . S W .  

C H E M I C A L  PLANT 
A N D  P R O C E S S E S  
The Kestner organisation serves many industries. 
In  fact, wherever chemicals are manufactured o r  
used it is more than likely that you wi l l  find some 
Kestner plant-it may be a st i rrer o r  other small 
item-it may be a large spray dr ier o r  the entire 
process plant. Whatever it be, large o r  small, you 
wi l l  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 . AIR AND 
GAS DRIERS . DRYING PLANT . ELECTRIC HEATING 
-1SOLECTRIC SYSTEM FOR PROCESS HEATING . FLUID 
HEAT TRANSMISSION SYSTEMS . EVAPORATION PLANT 
GAS ABSORPTION AND REACTION SYSTEMS . KEEBUSH 
LABORATORY AND PILOT PLANTS . STIRRERS AND 

MIXING EQUIPMENT . SULPHUR BURNERS. 

Kcstner9s The the bmical Engineers 
L O N D O N  S . W . 1  5 G R O S V E N O R  G A R D E N S  
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I I N T E R M E D I A T E  
I 

PRODUCTS 
A N I L I N E  DYES 

1 FAST BASES FOR ICE COLOURS 
I 

I Benzol. Nitrobenzol, Binitrobcnzol, Toluol. Or tho & Para Nitrotoluol. Binitrotoluol (Al l  Grades) 

Para N i t ro  Ortho Toluidine, Meta N i t ro  Para Toluid~ne 

1 ORTHO TOLUlDlNE PARA TOLUlDlNE 

I Extensive Range of Oi l  Calours. Acid Colours, Basic Colours. D ~ r e c t  Colours. Pigment Colours. 

Azoic Colours for Wool, also Colours su~table for all Trades I 
1 I 

META TOLUYLENE DlAMlNE META PHENYLENE DlAMlNE 
I 

J O H N  W. LEITCH & CO., L T D . ,  
I MlLNSBRlDGE CHEMICAL WORKS 

I Telephone : Telegrams : 
189-190 MILNSBRIDGE li lJ D D E l3 S F I E L D LEITCH. MILNSBRIDGE 1 

INDIA  SCOTLAND CANADA 
Khatau Valabhdas & Co. Kirkpatrick & Lauder Ltd Prescott & Co., Regd. 

Vadgad~. Bombay. 180. Hope Street. Glasgow C.2. 2209 Hingston Ave.. 
I N D.G. Montreal 28. Quebec. I 1- -- -- - -- - I 
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/ T H E  R O T O P U M P  1 

The Lennov Rotopump was 
designed t o  meet the constant 
demand for a small general purpose 
acid pump. W e  have succeeded i n  producing 
a pump which weighs only 20 Ibs. and capable of working 
at over 35 Ib. per square ~ n c h  dellvery pressure. T o  reslst most 
acids and corrosive conditions, the  body and work ing  parts of the  
pump are made in TANT IRON.  

L E N N O X  F O U N D R Y  C O .  LTD. 
Tantiron Foundry Glenville Grove . London, S.E.8. 

-HE METAFILTRATION COMPANY LIMITED. BELGRAVE ROAD. HOUNSLOW. MIDDLESEX 
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