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AUDCO Lubricated Valves are in daily 
use in the Chemical lndustry throughout 
the world, where their etl'cctiveness has 
been proved under the most adverse con- 
ditions. They handle almost all fluids and 
gases, whether corrosive o r  erosive. with 
equal efficiency and economy. The more 
recently developed Inverted Type Audco 
Valve shown above is recommended in 
place of the Standard Type on the lareer- 

. . . . . . . .  

A u d l e y  ~ n ~ i n e e r i n ~  C o . ,  ~ h r o ~ s h i r e  
77 
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Industries 
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I HYDROFLUORIC ACID I 

ANHYDROUS AND SOLUTIONS ALL STRENGTHS 
ALSO PURE REDISTILLED 40% W/W I 

FLUORIDES, Neutral SILICOFLUORIDES 
Sodium, Magnesium, Barium, Magnesium, Zinc, Ammonium. 
Potassium, Lead, Zinc, Ammonium, Bar~um. Potassium, Lead. I 

Aluminium Lithium, Chromium. Hydrofluosilicic Acid. 

BiFluorides (Acid) 
Ammonium Sodium, Potassium. 

BOROFLUORIDES 
Double Fluorides (Cryolites) Sodium. Potassium, Ammonium, 
Sodium HexafluoAluminate Lead, Copper. Zinc, Cadmium, 
Potassium HexafluoAluminate Fluoboric Acid Solution. 

OTHER FLUORIDES TO SPECIFICATIONS. 
Glass Etching Acids 

Ammonia White Acid and VITROGRAPHINE. 

JAMES WILKINSON & SON, LTD. 
- --  -- . - - - - -- 

I TINSLEY PARK ROAD, SHEFFIELD, 9 
Phone 4120819 'Grams "CHEMICALS " Sheffield 

for  the 

Removal of 

DUST, MIST 

.a .*'. 1 
& FOG 

y& r 

f rom 

INDUSTRIAL 

GASES 
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EMPICOL LZV. 80183% sodium 
lauryl sulphate in nee(-lle form, with E M p ~ c ~ ~  AzV, 
its low content of inorganic salts, 

free alcohol and water, permits great 
Sodium 

flexibility in formulating toilet . A 

preparations. It can be supplied. to 
B.P. and U.S.P. specifications. 

subhate 

Because of its high purity and convenient physical form 

i t  is finding many industrial applications including plastics 

manufacture, fire fighting foams, plating baths, etc. 

C H A R A C T E R I S B 6 C S : P u r e  whlte. Odourless In 
solution. Non-dusty. Eas~ly  dissolved in water. 
Easlly reconstituted to a paste which is much 
firmer than ordinary lauryl sulphste pastes. 
Compact and simple to store, handle and weigh, 
I n  non-returnable packages. 

I PFC TO. "t" AGENTS & OFFICES IN PRINCIPAL CIT IESof  the WORLD 

. - - 
MARCHON PRODUCTS LTD Head Office : Whitehaven. Telephone : Whitehaven 650-1-2 & 797-8-9 (6 lines). 
Telegrams : Marchonpro. Whitehaven. London Office : 140. Park Lane, W.I. Telephone : Mayfair 7385-6-7. 

Telegrams : Marchonpro. Audley, London. 

Manufacturers o f  fatty alcohol sulphates (EMPICOLS) emulsifiers (EMPILANS) self-emulsifying waxes 
(EMPIWAXES) alkyl aryl  sulphonates (NANSAS) and other detergent bases, activators and emulsifiers i n  

powder, paste and liquid forms, and o ther  industrial chemicals. x 374 f 
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I wwumcruRERs OF ALUMINIUM SULPHATE 

[ WATER PURIFICATION 
--..s 

4 , l - d  

p +glp ( fir EFFLUENT TREATMENT 

,d gb<..r-  [ fOY HORTICULTURE G: J \~~@~ six 

The above are but a few of the main uses of 
ALUMINIUM SULPHATE. W e  should be pleased to 
supply further details on request. Tel: Widnes 2275 I 

HOLLAND-SILIM, 
ROTARY COMPRESSORS X, VACUUM PUMPS 

Sizes to meet 

Capac~ties : 3-8000 cu. t./rn~n. all requirements 

THE B,A, HOLLAND ENGINEERING CO, LTD, 
Technical Ofices : Lindo Lodge, Chesharn, Bucks. 

WORKS : SLOUGH,  BUCKS. 

Telegrams : Picturabls. Chesham. Telephone Chesham 406 
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I I 
I I N T E R M E D I A T E  
I 

P R O D U C T S  I 
ANIL INE D Y E S  I 

i I 

I FAST BASES FOR I C E  COLOURS 1 
1 Benzol. Nitrobenrol. Binitrobenzol. Toluol. Ortho & Para Nitrotoluol. Binitrotoluol (Al l  Grades) L 

I 
Para N i t ro  Ortho Toluidine. Meta N i t ro  Para Toluidine 

ORTHO TOLUlDlNE PARA TOLUlDlNE 
1 

Extensive Range of O i l  Colours. Acid Colours. Basic Colours. Direct Colours. Pigment Colours, 
I 

Azoic Colours for Wool, also Colours suitable for all Trades I 

META TOLUYLENE DlAMlNE META PHENYLENE DlAMlNE 1 
1 JOHN W. LEITCH & COO, LTD. 1 
1 
i I 
1 

MlLNSBRlDGE CHEMICAL WORKS 
I Telephone : Telegrams 8 

i 189-190 MILNSBRIDGE I LEITCH, MILNSBRIDGE 

I I N D I A  S C O T L A N D  C A N A D A  
Khatau Valabhdas & Co. Kirkpatrick & Lauder Ltd Prescott & Co.. Regd. 

Vadgadi. Bombay. 180. Hope Street. Glasgow- C.2. 2209 Hingston Ave.. 
N.D.G. Montreal 28. Quebec. 

I 
I -- 

. " ~ O R S *  (VARIABLE AREA FLOW 
METERS) SUPPLY THE CORRECT ANSWER 
They measure f l ow  rates o f  all f luids ; Indicate. 
Record. Transmit,  Contro l .  W h e t h e r  h o t  o r  
cold. viscous o r  free, opaque o r  clear, corrosive 
o r  inert. 

W Series 100 Enclosed Indicating- (as i l lustrated 
left). 

Series 300 Recording & Integrating-(as illus- 
t ra ted right). 

Series 600 Pneumatic Transmi t ters- for  remote  
read~nglcontro l .  

A lso Magnabond* dial Indicators, Metal tube 
Meters. Ratosleeves* etc. 
W r i t e  f o r  Catalogue 51-IP and state y o u r  in- 
terests please. 

S o l w a y  Ltd. 

ABBEY RD.. PARK ROYAL.  L O N D O N ,  N.W.10 

.-.-- .. --- ... ". - Associates o f :  Electroflo Meters Co. Ltd.. England 
& Fischer & Porter Co.. U.S.A. 
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Branches at 
81, Fountain Street, Manchester, 2 

65, West Regent Street. Glasgow, C.2 
40, Queen Street, Belfast, N.1 

Morriston, Nr. Swansea, S. Wales 

for 

Potassium Carbonate 
Calcined, 98/100 % and 96/98 % 
Hydrated 83/85 % 

Potassium Hydroxide 
Commercial (Liquid, Solid, Broken, Flake & 

Powder 
Low in Chlorine (Flake and Liquid) 
B.P. and A.R. (Sticks and Pellets) 

Sodium Hydroxide 
B.P. and A.R. (Sticks and Pellets) 

Phone : CHAncery 
F. W. BERK '& Co. Ltd. 

6041 (16 lines) COMMONWEALTH HOUSE, 
1-19, NEW OXFORD STREET, 
LONDON, W.C.1. 
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C O M B A T I N G  CORROSION 

N A T U R A L  RUBBER 
A number of anti-corrosive grades for general application 
for temperature conditions up to 160" I.'. (70" C.). 

HEAT-RESISTING N A T U R A L  RUBBER 
Especially for general application and where elevated 
temperature conditions exist-up to 212" F. (100' C.). 

ABRASION-RESISTING N A T U R A L  RUBBER 
A resilient lining designed to give maximum resistance 
to abrasive conditions. 

St .  Helens 
' C A B T Y  R I T '  

ANTI-CORROSIVE SERVICE 
The above list can be supplemented by special 
compounds when necessary. You are invited 
to submit your plant protection problems to : 

- . , --,- -.w 

(Corros~on lnvestrgofron Deportment) 

IMPACT TESTING 
The many types of equipment used 
by St. Helens technologists include 
the Izod apparatus, illustrated here. 
It plays an important part in 
developing and controlling the pro- 
duction of that versatile servant of 
the chemical industry, ebonite. 

St. Helens resources for the 
manufacture and application of 
anti-corrosive compounds are backed 
by modern facilities for research and 
development, and the fullest 
co-operation is extended to the 
chemical industry. 

The following standard compounds 
are available :- 

E B O N I T E  ( H A R D  RU.BBER) 
T o  glve protection aganst very severe corrosive 
conditions. 

FLEXIBLE E B O N I T E  
A specla1 grade of ebonlte for use on equipment subjected 
in opcration to physical shock and impact. 

POLYCHLOROPRENE (NEOPRENE) 
Suitable for cond~t~ons whlch Involve elevated 
temperatures and/or oils, solvents and greases. 

P O L Y V I N Y L  C H L O R I D E  (P.V.C.) 
Particularly suitahle for the storage of Nitric and 
Chromic Acids at normal temperatures and up to 
140" F. (60" C.). 

ST. HELENS CABLE & RUBBER CO., LTD. 
SLOUGH,  BUCKS. Telephone : S L O U G H  20333 
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The Food Front 

N 0 one could hope to survey the 
entire front of advancing food 
chemistry today. It is significant 

that in the past iew years two new 
scientific journals have been created, in 
Britain the monthly Jourr1al of thr 
Science of Food and Agriculture, and 
rather more recently in the United States, 
the fortnightly Journal of Agricultural 
und Food Chemistry. That there was 
pressing need for these specialised pub- 
lications no one connected with the 
subjects could deny; for far too many 
years of hastening progress important 
papers on agricultural chemistry or 
chemical processes in food handling were 
either long delayed in appearance or 
else lost in the mass of general papers 
published in older journals. Even now, 
with these additional media for publica- 
tion, some papers are not achieving the 
permanence of print until several months 
after their oral presentation at meetings. 
There are, of course, other well- 
established journals for agricultural 
papers; it is the modern pace of develop- 
ment in food chemistry that has princi- 
pally created space shortage. And only 
a foolhardy dealer in classifications 
would risk defining today where food 
chemistry. begins and ends. Certainly the 
much-discussed chemical food additives 
that retard decay or improve palatibility 
represent only one sector of the ever- 
widening front. 

The dehydration of food, a means 
both of preservation and easier distribu- 
tion, is not a new practice. In the East 
fruits have been sun-dried for many 
centuries, mainly without benefit of 
scientific study. The intervention of 
chemists in food dehydration is com- 
paratively new, and the extent to which 
problems of efficient dehydration are 

chemical is shown by a current paper in 
the Jorirtlal of Agricultural 'and Food 
Chetnistry (J. E. Hodge, 1953, 1, 
928) which discusses the biochemistry of 
browning reactions. This paper is un- 
usually long and it is followed by a 
list of 201 references to other papers 
between 1940 and early 1953. Yet all 
that can now be concluded is that a 
variety of chemical reactions cause 
browning and that there are many gaps 
in our present knowledge of carbonyl- 
amino, non-amino-, and oxidative types 
of browning. Just about enough is 
known (and it is complex) for a broad 
pattern to be charted, a pattern that 
shows the gaps rather as Mendeleef's 
first table showed the missing elements. 
In dehydration browning is at least a 
nuisance and at worst a cause of total 
spoilage, but to elucidate its chemistry is 
not simply to reduce food losses. 
Browning in some cases of food treat- 
ment is a desirable development-in the 
roasting of coffee and nuts, and in as 
universal a process as the baking of 
loaves. To date the control of brown- 
ing-when desirable as well as when 
unwanted-has rested upon empirical 
knowledge alone. Here is a vast subject 
still largely confined to research labora- 
tories, and, as recently commented in 
F'oofl Mattufncture (1953, 28, 422) 
only now is technology beginning ' to 
d is~ lace  tradition in the dried fruits 
industry.' 

In both this country and the United 
States a comparatively simple organic 
chemical, diphenyl, has this year shown 
extraordinary promise ' a s  a means of 
preserving the orange to be eaten by 
those who have paid for it, and not by 
myriads of uninvited guests.' (The 
Autoclave. 1953, 5, [5], 13.) This sub- 
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stance has anti-fungal properties and if 
placed in a case of citrus fruit it 
sublimes into the case-atmosphere and 
prevents fruit-rotting. In British tests by 
a marmalade manufacturing company a 
case of Seville oranges wrapped in paper 
impregnated with diphenyl was practic- 
ally unblemished by mould and free 
entirely from decay after 10 weeks of 
ordinary storage; a case of similar 
oranges wrapped in plain paper and kept 
under identical conditions had become 
virtually unuseable. Yet the cost of 
diphenyl used in this way amounts to 
only a few pence per case ! In America 
this development may profoundly alter 
the economics of the citrus fruit indus- 
try, for the Californian plantations are 
farther from the major fresh fruit 
markets than Florida's plantations, yet 
Californian citrus fruit is more suited 
for fresh eating. Florida's produce is 
better suited for juice and juice concen- 
trate manufacture, and canned orange 
juice has made steady inroads into the 
market for Californian eating fruit. 
Diphenyl is expected to redress this 
changing balance for, by reducing the 
losses from spoilage, it will greatly 
cheapen the cost of distribution 
(Chemical Week, 1953, 73, [6],  32). 

What functions antibiotics will be 
exercising in food preservation by 1960 
is impossible to foresee. We com- 
mented a few weeks ago upon some new 
developments concerning fish on traw- 
lers and beer in the brew (THE CHEMICAL 
AGE, 1953, 69, 849): Now we learn 
that terramycin may be of valuable 
service in custard-pies (Food Tech- 
nology, 1953, 7 ,  282) for 10 parts per 
million in the filling will retard the 
growth of Enterococci, Salnzonellae, 
Micrococci, and other micro-organic 
causes of food poisoning. The wide- 
spread addition of antibiotics to human 
diet is feared by many people today, and 
prudently so, for we cannot yet assess 
the long-term consequences; but time 
and testing often reduce apprehensions 
that in earlier perspective had seemed 
much graver. There are so many more 
antibiotic substances to be studied and 
we may well develop some that are 
specific anti-bacterial agents for foods 
and whose presence as traces in diet 

will not raise questions of conflict with 
the medical usefulness of other anti- 
biotics. 

The fact that simple forms of com- 
bined nitrogen-urea and even ammo- 
niacal form-can be utilised as food by 
ruminant animals has not been known 
for many years. At first thought the 
idea seems to outrage experience and 
instinct. The synthesis of more complex 
nitrogenous substances from these simple 
materials seems a task best left to the 
plant kingdom; but thousands of tons 
of urea have been utilised as cattle-feed 
in recent years and without ill effects. 
and now it is becoming known that poor- 
quality wastes, if first ammoniated, make 
useful feeding-stuffs for sheep, beef 
cattle, and dairy cows. Mixed with a 
normal diet to a 10 per cent proportion, 
ammoniated wastes of cellulosic kind 
have given as good animal growth as 
rations of equivalent protein nitrogen 
content. Some of the wastes that can 
thus be up-graded by ammoniation are 
materials that must otherwise be dumped 
and not always without disposal costs. 
I f  current American investigations con- 
tinue in their present and promising 
vein, the chemist will benefit both 
industry in waste disposal and farming in 
cheapening the costs of animal feeding. 

Yet all these examples are selections 
made at random and from a mere hand- 
ful of journals. They ignore the huge 
and established departments of agricul- 
tural chemicals-fertilisers, insecticides, 
weedkillers, plant fungicides. Side by 
side with these major roads the develop- 
ments we have cited here are mere 
tracks or even less than tracks. Yet one 
might guess without undue risk of error 
that in recent years the greatest amount 
of newspaper space devoted to the con- 
nection of chemicals with food will have 
dealt with chemical additives as dangers 
to public health. ' All this chemical stuff 
in the food ' is still a widespread public 
reaction to the role of the chemist in 
food production and processing. At 
a time of rapid advance food chemistry 
seems over-modest; more applause for 
achievements and less brickbats for un- 
proven failures would be a more worthy 
fate. 
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Notes & Comments 
Thermometric Paints 

P RE-WAR German studies had made 
useful progress towards chemical 
paints or  pigments that would display 

colour changes within specific tempera- 
ture ranges. Dabs of such paints or 
materials on factory equipment that 
becomes heated in operation or  upon 
mechanisms in vehicle engines are 
potentially useful in both temperature 
control and temperature observa- 
tion. A new American paper re- 
ports an impressive amount of post- 
war progress in this unusual field 
(Inrlustricrl clrrd Etrginrc~ritrg Chcl?~istry, 
1953, 45, 2317-2320). Not merely a 
few colour-changing chemicals are in- 
stanced but the probability is suggested 
that hundreds of suitable compounds 
exist. As far back as 1942 A. J. Carter 
of the Chrysler Corporation listed 125 
pigments with properties of this kind but 
many of these have been judged as 
unstable, too slow in colour change, or 
insufficiently sensitive to narrow tempera- 
ture ranges. The latest research-by 
US Naval Research Laboratory workers 
-indicates that some of these troubles 
may be caused by impurities and un- 
suitable paint formulation. 

Many Applications 

F OR lower range temperatures it 
seems that the cobaltous co-ordina- 
tion compounds monopolise the 

field, though the usefulness of analogous 
compounds of iron, zinc, nickel, and 
copper largely remains to be tested. 
These compounds are generally easy to 
prepare. a not unimportant aspect of 
efficiency. Cobaltous hexamethylene- 
tetramine iodide changes from 
brownish-pink to green at 50". At the 
same temperature cobaltous pyridine 
arsenate changes from brown to light 
blue-green. Cobaltous phosphate goes 
from pink to blue at 112". Eight 
different compounds of this type, seven 
of them cobaltous and one nickelous, 
cover ascending temperature steps from 
50 to 116". Within this range, then, 
excellent possibilities for approximate 

temperature measurement by colour 
genuinely exist. For higher temperatures 
six compounds are said to be promising, 
and the range covered by them is helped 
by the fact that three have double colour- 
changes, e.g., chromium ethylenediamine 
chloride changes from yellow to red at 
117-121" and from red to black at 
260-278". The range from 120 to 
270" can be covered by pigments but 
within this range a serious gap-from 
164 to 245"-still exists. It seems diffi- 
cult to believe that there are not com- 
pounds yet to be tested that will cover 
several steps in this gap with well- 
demarcated colour changes. There are so 
many industrial applications for tempera- 
ture-indicating paints and this new and 
fairly comprehensive paper is likely to 
be widely consulted. It  is not suggested 
that British contributions have not also 
been made, but the whole subject and 
its early potentialities are excellently 
surveyed in the US paper. 

Present Fears are Less . . . . 
F AIR is foul, and foul is Fair; the 

sentiments of British chemical in- 
dustry are unanimous on the subect 

of the BIF. And in the fog and filthy 
air of this autumn, many other manu- 
facturers have expressed similar opinions, 
as a current correspondence in The Times 
shows. The BIF, it seems, is doomed 
to die. We regard the event with approval, 
for the removal of this mammoth obstacle 
should reinvigorate the industrial exhibi- 
tions of this country. The truth is that 
the BIF has grown too big, too untidy 
and too useless. Who has ever visited 
the Fair to buy in more than one section? 
And then, how many customers have been 
lost, scared away bv the overwhelming 
Comprehensiveness, and disappointed by 
startling incompleteness of it a l l?  HOW 
many instrument or chemical buyers, 
wandering in the upper circles of the toy 
section (the place is, indeed, very like 
an inverted Inferno) have given uu t'le 
unequal struggle and returned home? 
There. is no reason against, and every 
possible reason for, a series of specialisod 
trade exhibitions, each attractively laid 
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out, each a t  a time of year most suitable; 
toys and fancy goods in time fo r  Christ- 
mas, some week in July; fabrics in 
September, ready for  the spring fashions, 
and s o  on. 

. . . than Horrible lmaginings 

C HEMICAL industry could certainly 
put on a fine show. At  the recent 
Engineering Exhibition the chemical 

plant section could with advantage have 
occupied at  least four times the floor 
space allotted to it, and, with the co- 
operation of the chemical manufacturers, 
a most attractive independent exhibition 
could have been staged. There are 
rumours about that such n collabora- 
tion is now being discussed, and we hope 
soon to hear them confirmed. The 
venture . will have our whole-hearted 
approval; for too many years now the 
chemical and engineering manufac- 
turers in France and Germany have 
enjoyed the advantages of well-organised 
trade shows which have put all this 
country's efforts in the shade. If it were 
done when 'tis done, then 'twere well it 
were quickly, for  every year Britain lags 
further behind in the export race. We 
have the research workers, the engineers. 
the salesmen and the exhibition organi- 
sers: we have our  past achievements to 

encourage us, and our  future hopes to  
lure us on; .we have this opportunity now 
to clear away the clogging cobwebs of 
the valueless BIF. When the battle's 
lost and won Britain, we hope, will a t  
last be renowned the world over for her 
industrial exhibitions, each one a ' must ' 
in hundreds of buyers' diaries, but par- 
ticularly that of the British Chemical 
Industries. 

Importance of Rubber 
OIL, manganese, mica, tin and rubber came 
in abundant measure from the Midd:e East, 
India, Malaya and Indonesia and if  control 
of those territor:es passed into hostile hands. 
our way of life and the resources for our 
defence would be grnvely imperil!ed said 
Lord Bai1;ieu. chairnian of the Dunlop 
Rubter Company, when opening the new 
building of the National College of Rubber 
Technology at Holloway last week. 

He added: ' Whi:e the shock of such 3 

disrster would be cushioned in North 
America by their magnificent ~ynthetic 
rut-tcr manufacturing industry, here we 
should have no such insurance. Rutber- 
natural or synthetic-is a stratcgic material 
thc supply of which is absolutely essential 
to any great Power in peace or war.' 

Six ro ft. 6 in. stainless steel 
bubble trays outside the 
works of Metal Propellers 
Ltd., Croydon, prior to 
despatch .to a large chemical 
works zn the North of 
England. Metal Propellers 
Ltd. are sole British manu- 
facturers of the American- 
designed Glitsch 'truss-type' 
bubble trays, most of which 
are made to pass through an 
18 in. manhole and are 
delivered ' knocked down ' in 
crates or cases, for assembly 
at their destination. The 
trays shown here are of solid 
construction made to meet 
the customers' special pro- 

cess requirements 



14 November 1953 THE CHEMICAL AGE 

Organo-Phosphorus Insecticides 
Important Papers Read at Symposium 

A SYMPOSIUM on ' Organo-Phosphorus 
Insecticides' was hcltl in the morning 

and afternoon of 2 October in the Largc 
Chemistry Lecture Theatrc, Imperial Col- 
lege, London. It was arrangcd jointly by 
the Association of Applicd Biologists, thc 
Crop Protcction Panel of the Socicty of 
Chemical Industry, the British Phnrmaco- 
logical Society and the Biological Methods 
Group  of the Socicty of Public Ana!ysts 
and Othcr Analytical Chcrnists. About 
two hundred pcoplc attended. 

In opening the scssion Profcssor V. H. 
W'gg'esworth (Quick Professor of Riology. 
Camkridgc University) remarked on thc 
good attcndancc and- of the diversity of 
interest rcprcscnted by the different partici- 
pating socictics. He then madc a gencral 
survey of thc field. Although it is not 
known why thc group of substances should 
be toxic, their toxicity is associated with a 
common chemical structure which permits a 
very wide rangc of possible substituents and 
great scope for the organic chemist who can 
endenvour. a t  Icast. to  produce compounds 
with particular proncrties. Whcn the sub- 
stances are applied to plants. the plant 
physiologist has t o  consider how some of  
the substances act as systemic insecticides 
and how others undergo rapid changes in 
the plant. 

Ra!ance of Population 
The insects themselves also have to 

be studied both as  to  how particular species 
are  affected and how the control of a par- 
ticular species may alter the balance of 
interacting populations of insects in the field. 
Elucidation of the ways in which phos- 
phorus insectic:des act within the insect 
might well lead t o  the use of compounds 
with high toxicity to parasites but not to 
predators o r  to  man. T h e  latter is yet an- 
other aspect which has to  be studied. because 
the risks to  msn is a n  overriding factor in- 
fluencing the scooe of application of various 
of the compounds under consideration. 

Dr. K. A. Lord (Rothamsted Expcrirnen- 
tal Stat;on) in a paper entitled ' Insecticidal 
and Anti-esterase Activity of Organo-phos- 
phorus Comnounds,' which he  had prepared 
with Dr. C. Potter, referred t o  investigations, 

carricd out a t  Roth:imstcd, to  obtain infor- 
mation on the esterascs present in different 
spccics of insects and on their inhibition by 
organo-phosphorus compounds. H e  pointed 
out that many previous workers appeared t o  
have assumed that organo-phosphorus in- 
secticides produce thcir clfccts by inhibition 
of cholinc-cstcrasc tccausc this had been 
shown to be involvcd in thcir toxic action to 
mammays. Hc pointed out that the presence 
of acctyl cholinc has not yet teen dcmon- 
strated conclusive:y in insccts : thc orgnno- 
phosphorus compounds might well act by 
inhibiting cstcrascs nthcr than choline 
cstcrasc. 

Activity of Extracts 
The  cxperirncntal work. in which the 

csterasc activity of various crude extracts 
from insects was cxamincd, supported this 
possibility : in particular various esterases 
which d o  not hydro:yse acetyl choline wcrc 
found to be inhibited by the organo-phos- 
phorus compounds used. Furthermore 
T E P P  at  high concentrations is toxic to  eggs 
of tomato moth a t  an early stage of develop- 
ment, although acetyl choline esterases d o  
not appear to  be present on such eggs. 

Dr. J. M. Barncs (MRC Toxicology 
Research Unit) considered ' The  Toxic 
Action of Organo-phosphorus Insecticides on 
 mamma:^.' Hc referred to  the acute effects 
leading to death and chronic poisoning in 
different animals and considered to what 
extent the different symptoms might be ex- 
plained by inhibition of choline-esterase. H e  
pointed out that the toxicity of a sub- 
stance appears to  depend on the affinity for  
choline-esterase and the revcrsibility of com- 
bination, these properties varying with the 
substituent groupings. T h e  marked differ- 
ences in the toxicities of various of these 
substances to d;fferent animals is probably 
due to the differences in substrate uatterns 
of the esterases present. More detailed in- 
formntion on these estcrascs might form a 
basis for discovering compounds selectively 
toxic to  insects or to  other animal species. 

In opening the discussion on the two 
morning pavers, Dr. B. A. Kilby (Medical 
School. Leeds University) referred t o  the 
clarification of the biochemistry of these 



1010 THE CHEMIt X L  AGE 14 Noveniher I953 

substances which had only been possible 
recently because the pure compounds had 
not been hitherto available. He felt that 
those substances which are  relatively inert 
,in vitro but which are converted to potent 
agents it1 v ivo  should be studied in grcater 
detail to  ascertain the exact mechanism of 
the activation. 

He asked, for example. whether there was 
any information on the comparative efi- 
cicncy of human and rabbit liver slices in 
the conversion of inactive to  active coni- 
pounds, whether anyone present had any in- 
formation on the nature of the cnzymc 
systems responsible for activation. He also 
asked whether there were any authenticated 
cases of the appearance of strains of insect 
resistant to  these compounds. If so, it would 
be interesting to investigate their Lnryme 
systems. Dr. C. Potter replicd t h a ~  he did 
not know of any well founded reports ol' thc 
appearance of strains of insects spccl , ' i~j~!!~ 
resistant to organo-phosphorus inszct;cidcs. 

Little Evidence 

Dr. H. S. Hopf (1.C.I. Hawthirndnlc 
Laboratory) stated that his work npl.i>cd with 
Lord and Potter and gave little evidcncc that 
inhibition of choline-esterase is the cause cf 
death to insects. His work indicated that 
acetyl choline had no efl'cct on locusts: fur- 
thermore. the rclative toxicities of a series of 
organo-phosphorus insecticides had been 
shown to be quite different from their inhi- 
bition of the enzyme in vitro. 

Dr. W. N. Aldridge (MRC Toxicology 
Research Unit) and Mr. F. P. W. Wintering- 
ham (Pest Infestation Laboratory) each 
drew attention to thc danger of attempting 
to transfcr the explanation of the causes of 
toxicity directly from animals to insects. Dr. 
Aldridge stated that, but for the fact that 
choline-esterase had bcen demonstrated to 
be implicated in mammals. pseudo cholinc 
estcrase and B-estcrase would probably 
have been suspected. Mr. Wintcringham 
rcferred to some recent unpublished work 
by Fowler and Patterson. which at least 
supported the view that acetyl choline is 
present in insects, and pointed out that the 
suggested importance of inhibition of 
choline esterase had been suggested long 
before anyone had demonstrated the 
presence of acetyl choline. 

In answer to a question from Dr. 
Aldridge whether csterase activity had becn 
measured after giving sub-lethal doses to 

insects. Dr. Lord stated that a few results 
had bcen obtained with paraoxon. There 
was some inhibition of choline-esterase 
activity and complete inhibition of general 
esterasc activity: lethal amounts gave con- 
centrations (estimated as  i f  distributed 
throughout the insect) of about a hundred 
times that required to inhibit the enzyme. 

In answer to a qucstion from Dr. Barnes. 
Dr. E. F. Edson (Pest Control Limited) 
pointed out that malathons's application rate 
and toxicity to mammals were respectively 
four  times greater and a hundred times less 
than parathion. H e  pointed out that entry 
through the skin and the volatility of these 
insecticides should be carefully considered 
in assessing the risks likely to be encountcrcd 
in the manufacture and use of any new sub- 
stance. He also pointed out that there is 
probably a fairly constant relationship be- 
tween the acute L.D.50. the just non-lethal 
daily dose and the daily dose which just 
affected blood choline-estcrase in mammal5. 
Work with schradnn suggested that these 
wcrc approximately in thc ration 
1 : 1 : 100-100. 

Dr. D. F. Heath (Pest Control Limited) 
also rcferrcd to  the surprisingly small 
amount of information on the toxicity from 
the vapour phase. Risks during manufac- 
ture are important but they can be over- 
come. H e  said that the aim should be to 
obtain compounds where the ratio toxicity to  
insccts/toxicity to mammals is large: these 
will not necessarily show a low toxicity to 
mammals. 

Afternoon Session 

In introducing the afternoon session. Dr.  
J .  R.  Nicholls (Deputy Govt. Chemist) 
refcrrcd to the problems of public health 
raised by the introduction of the organo- 
phosphorus insecticides and to the need for 
cooperation between biologists. pharmacolo- 
gists and chemists in solving them. For  
cxample. it is necessary to  know the toxi- 
city of the original compound and of its 

'breakdown products to  man, to know what 
the breakdown products are and of having 
methods of analysis. Chcmical analysis is 
sometimes difieult as the elements sought 
are  common in plant material and bioassay iz 
often necessary. 

In his paper on ' T h e  Behaviour of 
Organo-phosphorus Systematic Insecticides 
in the Living Plant.' Dr. G. S. Hartley (Pest 
Control Limited) referred to the concern 
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which had been expressed that the usc of 
rystcmic insccticides might result in dail- 
gerous residues in plants. Hc pointcd out 
that it is not easy to rcproducc in the 
laboratory the practical conditions where the 
compounds, which are  watcr soluble, 
migrate within the tissues of the plant: how- 
ever. the use of radiotraccr techniques had 
provided much useful information. 

Compounds bchavcd in different ways. 
With schradan and dimefox the undecom- 
posed substance is primarily responsible for 
the insecticidal action : brcakdown inside 
the tissues of the growing plant reduces the 
toxic content to a safe levcl within a reason- 
able period. Mipafox has not been 
studied in as much detail. but this substance 
in any event is more readily decomposed 
than the other two compounds. 

Dicthyl ethylmcrcaptocthyl thiophosphate 
when initially applied has inadequate water 
solubility to  behave as  such as  a systemic 
insecticide. However it is rapidly converted 
in the plant tissues to a t  least two soluble 
and toxic substances which a re  those really 
responsiblc for the systemic insecticidal 
action. 

In his paper describing 'Somc Hydrolytic 
Aspects of Organo-phosphorus Compounds.' 
Dr. P. R. Carter (Albright & Wilson Limited) 
pointed out t h a t '  published methods of 
analysis for phosphorus insccticidcs rely 
directly o r  indirectly on hydro!ysis. In 
TEPP, for ex:tmplc. the complete hydrolysis 
to two molecules of acid provides a readv 
method of analysis, while in the analysis of 
commercial schradan, use is made of diffcr- 
ential hydrolysis rates t o  determine difier- 
ent componcnts. He described kinetic 
studies of thc hydrolysis of-  some orguno- 
phosphorus compounds and the use o i  the 
velocity constants as a criterion of the 
purity of material. 

Rates of Reaction 

The mathematical treatment of a method 
of analysis of compounds, based on the 
difference in rates of reaction of the com- 
ponents of the mixture with a given reagent, 
was described in somc detail and the appli- 
cation of the method to the ana!ysis of 
some phosphorus derivatives was then dis- 
cussed, with particular reference to  para- 
thion and paraoxon. 

In a paper entitled 'Bioassay of Organo- 
p h o s ~ h o r u s  Insecticides ' Mr. J. F. Newman 
(T.C.I.) firstly discussed the uses and limita- 

tion of biological tests and then considered 
the different procedures which have been 
cmploycd at  the Hawthorndale Laboratories. 
Thcse included assay procedures employing 
mosquito larvae, adult flies and Daphnio 
and ~ncluded consideration of the standardi- 
sation of tcst organisms and of the sensiti- 
vity and precision of each type of test. 

The  tests were broad:y indicated as  suit- 
able for comparisons between related toxic 
compounds for the assay of smoke residues 
and for the assay of residues in fruit and 
fol~age. The  necessary extraction proce- 
dures preliminary to the determination of 
residues were considered. Before conclud- 
ing Mr. Newman referred t o  in vitro 
measurcmcnts with residues from plants in- 
volving the choline-csterase inhibition. 

Impurities in B i o - m a y  

In answer to  a question from Mr. 
Bacharach, Mr. Newman stated' that the 
lines hc got in his bioassay method, with 
similar compounds like parathion and 
paraoxon, were parellel but this is n o  
guarantee that dissimilar compounds would 
also give parallel lines. Dr. Aldridgc 
pointed out how impurities can confuse bio- 
assay tests. In tests of the biological activity 
of  somc diethylphenyl-phosphates, 1.0 per 
cent of TEPP, which is difficult t o  detect 
chemically, can upsct the results by a factor 
of 3 times. In such cases both chemical and 
biological methods are  needed t o  assess 
purity. 

Dr. Barnes asked Mr. Newman if para- 
thion and paraoxon can be distinguished in 
his bioassay mcthod on mosquito larvae, as  
parathion is thought to  be converted t o  para- 
oxon in vivo before it becomes toxic t o  in- 
sects. Mr. Newman said that paraoxon 
appears to be slightly more toxic than para- 
thion. Mr. Bacharach said that assay by 
biological methods is on'y a temporary sub- 
stitute for  chemical analysis. In tests like 
Mr. Newman's, where a preparation ob- 
tained from treated food, etc., is tested 
alongside a pure material, a comparison is 
made of the bio!ogical properties of the two 
materials and not necessarily of the amounts 
of the same compound in both preparations. 

Dr. Edson stressed the need for  a state- 
ment on the maximum permissible residues 
of organo-phosphorus insecticides on food, 
and for  some estimate of their chronic 
toxicity to  man. It  was also pointed out by 
Dr. Bliss that organo-phosphorus insecticides 
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may make treated crops distasteful quite 
apart froni whether they are poisonous. 

Referring to an aspect of Mr. Newman's 
paper, Dr. Hartley pointed out that the fact 
that schradan did not kill aphids in a direct 
spray tcst is because it docs not act as a 
contact poison. Their failure to respond 
was not because it is nccessary for schradan 
to be converted within Ine n:ant. but bccausc 
the aphids did not ingest the poison under 
thc conditions of the tcst. 

In conclusion. Dr. Thomas pr~ ; )oscd  :i 
vote of thanks to the officers of thc societies 
involved, and to the chairman. 

IN THE EDITOR'S POST 

The Over Sixty-Fives 

S IR,-To rcad in the Press of a shortagc 
of scientists is like a red dawn to an 

angry bull, it enrages but there is nowhere 
to  charge. If, sacked at  65. one applies to 
the Government for a post as  Senior Experi- 
mental Officer, the reply is prompt and final 
' i n  view of your age no further notice will 
be taken of your application.' A Govern- 
ment white paper recommending the employ- 
ment of older men is, under these circum- 
stances, like a red sunsct to that same angry 
bull. 

general industrial practicc that a man's 
salary reached i,ts maximum at  say 55 and 
then dccrcrised. 'youngcr mcn would not bc 
so eager to attend the funeral of their elders. 
By way of illustration. suppose a man 
rcachcs at  55 :i salary of fl.OOO pa.,  by 
annual dccrcmcnts of 2f pcr cent he would 
bc earning f750 p a .  a t  65, and f500 p.a. a t  
75. which most fit nlen would prefer to  
rctiremcnt. I f  necessary, as cnmpcnsation. 
some reduction in time could bc made. For 
cxamplc. for s:ilary workers working from 
9 a.m. to  5 p.m. it could bc arranged th:tt 
From 55 to 65 their tinie would bc 9.30 to 
4.30, and from 65 to  75 from 10 a.m. to 
4 p.m. 

For  factory workers. carrying out skilled 
operations or handling dangcrou~ material, 
such as foundry nicn with molten iron. somc 
other work might have to be found. Under 
sonic such schcmc it should be possible for 
the over 65's to cough without meeting the 
hopeful gleam in their youngcr col1e:tgues' 
cycs. 

Yours faithfully. 
E. J. LUSH. 

London, S.W.19. 

Overcoming Difficult Filtrations 
The biblical pessimist who said a man By C.  chapman* & M. A. phillipst 

should not livc beyond three score years and 
ten lived to be 120, and this latter ma? IT is frequently found that filtration of a 
become the normal expectation of l i fe .  i f  crystalline magma. for  example, of  a sodium 
medical science continues its present rapid salt tof an org~tnic acid prccipitatcd from a 
progress. ~f this expectation co~centrated aquco~ls solution by ethanol. 
who is to keeD, the 6 y s  for a further is difficult to filter using ordinary filtcr paper. 
55 years? ~ r e s u m a b l ~  the other 20 per 
cent of the population is judged capable of 
work. 

I t  is natural that younger men should 
want the older ones out of the way to make 
room at  the top for their promotion, and. 
no exhortation or  white paper is of any 
value which ignores this human factor. A 
possible solution lies in a 'sine wavc' 
salary. A married man with a family 
reaches his maximum financial responsi- 
bility about 40-45. Thereafter his family. 
one by one, become self supporting and he 
is able to  take up golf. 

It  should be possible to  pay a man's salary 
in proportion to his liabilities. The Govern- 
ment recognises the problem by making 
income tax allowances for  children, but this 
is only fractional relief. If it became 

We have found that this can be overcome 
by using. beneath the filter paper, a pad of 
glass wool o r  better a disc of fibre glass 
about 1/16 in. thick. This device is very 
cfl'ective and in fact we have standardised 
011 this for all filtrations and have made up  
a set of these discs for use with standard 
sizcd Buchncr funncls. A great advantage 
of these discs is their chemical inertness and 
thcy are also vcry easy to clean. They 
should. howcvcr. be handled with care as 
thcre is a tendency for glass fibres to get 
into the pores of the skin; we do not think 
that there is any great danger of silicosis in 
their use. Fibre glass sheet can bc obtained 
from Fibrcglass Ltd., 63 Piccadilly. London. 
W. 1 

- . -- 

* Associated Fumigators Lid. 
7 Dr. M .  A.  Phillips and Associates. 
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,-LANDS SOCIETY FOR ANALYTICAL CHEMISTRY 

Spectrochemical Analysis 
A T a rccent mccting of thc Midlands 

Society for Analytical Chemistry, held 
a t  the Univcrsity of Birmingham, Dr. R. 0. 
Scott. of the Macaulay Jnstitutc, Abcrdecn, 
gave a lcctilrc cntitlcd ' Spcctrochemical 
Analysis by the Porous Cup  Solution Spark 
Technique.' 

In spectrochcmical analysis the samplc. 
whether mctal. a powdcr or a solution, is 
vaporiscd and excited by means of some 
source of cncrgy such as a flamc, an arc, or 
:I spark. The radiation from this source is 
then passed into a spectrograph and this 
radiation or thc resulting spcctral lines arc 
recorded on a photographic platc. Thc 
intensity of the spectral linc of a particular 
clement. as derived from the photographic 
plate. is related to  the conccntrntion of thc 
clement. and from standard samples. of 
known conccntrntion. a standard conccntra- 
tion-calibration curve can be prepared. 

Two of the many causes of errors in spec- 
trographic analysis arc ( i j  difrcrcnccs in 
chemical and physical propcrtics bctwecn 
standards and samples, and (ii) thc non- 
uniform volatilisation of the sample for 
excitation. Different elements are thus vola- 
tilised at different ratcs dcpcnding on their 
boiling points. 

Overcoming Errors 

The first of these, the diffcrencc in chcmi- 
cal and physical properties. can be largcly 
overcomc by using a solution of the sample 
for which standards of almost similar chemi- 
cal and physical properties can casily be 
preparcd. The second difficulty. that of 
volatilisation of the samplc prior to  excita- 
tion. is not so readily overcomc and almost 
the only method in which this has been 
successfully achieved is with flame methods 
of excitation in which a solution is first 
atomiscd and then passed through a flamc. 
Thus, in flame mcthods both the dificultics 
mentioned have been overcomc. 

Unfortunately. flame methods are not very 
sensitive. and previous attempts to  use solu- 
tions with more sensitive sources such as 
arcs o r  sparks have not proved reproducible. 
and have required complicated equipment 
not suitable on a routine scale. The porous 
cup solution spark method of Feldman ap- 

pears howcvcr to  be morc promising in 
having high sensitivity, good reproducibility 
and uniform vaporisrttion of thc elements. 
Another ndvantagc is that the equipment is 
rcadily available in any spectrographic 
laboratory. 

Thc  porous cup rncthod has bcen 
dcvclopcd at the Macaulay Institute for the 
dctcrmination of tracc clemcnts in soil ox- 
tracts, plant materials. and miscellaneous 
samples o f  agricultural interest. 

The  porous cup mcthod ,consists of filling 
with solution a graphite or carbon cup. If 
graphite is uscd. the basc of the cup has first 
to be made porous either by pre-arcing or  
sparking the empty cup, or by heating the 
cnd in a blowpipe or  by heating thc whole 
cup in a mumc furnace. The solution 
gradually seeps through the porous base and 
a spark is passed bctween the base and the 
lowcr elcctrode of graphite. 

Carbon Cup Dimensions 

At  the Macaulay Institute the cups are 
made from 5.5 mm. diameter carbon rod 
and not from graphitc. The  bore is 3.2 mm. 
o r  in. diameter with a base thickness of 
0.6 mm. Thc point of the drill is ground 
with a larger includcd angle than is normal, 
to  help to prevcnt an air bubble at  the bot- 
tom when it is filled with solution. The 
bo t toh  electrode is a pointed carbon rod 
with a 70" included angle, the point being 
slightly blunted to about 0.5 mm. r a d'  us. 

These electrodes are prepared in a small 
lathe which has been modified for the pre- 
paration of almost any type of electrode. 
The  lathe is set up for making another type 
of electrode. but the main points are the 
lever tailstock for  rapid drilling or  shaping 
with the cutter head, a scroll type chuck in 
which the jaws close radially to  the axis, 
and a clutch motor, which gives instantan- 
eous stopping and starting. 

T h e  advantages of using carbon instead 
of graphite arc that it requires n o  preburn 
to make it porous. and that it is much 
cheaper than graphite. 

Traces of a few impurities in the rods 
themselves produce a very small blank 
which for  most purposes can be neglected. 
although for  certain purposes further puri- 
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fication of thc cups can be achieved by 
refluxing with glacial acetic acid for sixteen 
hours in a Soxhlet extractor, a procedure 
which greatly reduces, for example, the cal- 
cium blank. 

Variations in the electrode dimensions do 
not appear to  be critical. Alteration in the 
thickness of the base of the cups hard:y 
alters the line intensities o r  thc intensity 
ratio. and produccs a very small perccntagc 
error in thc concentration of magnesium. 
However. a base of less than 0.4 mm. is 
readily punctured by the spark. and even at 
0.4 mm. crratic results are found. caused by 
unequal seeping of solution from electrode 
to, e'ectrodc through thc very thin base. 
Thicknesses over 1.0 mm. similarly give 
erratic results and variations in the burning 
time. The normal thickness used at  the 
Macaulay Institute is kept to  0.60 * 0.01 
mm., but this close tolerance is not really 
necessary. 

Suitable Solutions 

The  solutions used may be acid, neutral, 
alkaline, or even organic liquids of low 
inflammability. For example, cngine oils 
can bc analyscd for soluble metals by this 
technique. I t  has been found that solutions 
acidified with acetic, hydrorl loric o r  nitric 
acids are the most ~uita1;lcl. the strengths of 
the acids being 2 to  3 per cent of concen- 
trated acid on a volume basis. Certain 
types of solution may not wet the electrodc, 
and in some applications a detergent is added 
to lower the surface tension. If the inside of 
the cup is pretreated with alcohol. immc- 
diately prior t o  adding the sample solution. 
more effective wetting is obtained and in onc 
method this is used regularly. 

The  solution is filled into the cup t;y 
means of a long capillary pipette. the point 
of which is placed a t  the bottom of the cup 
and gradually withdrawn as  the solution fills 
the cup. A little practice is required to 
avoid forming an air bubble. which oc 
sparking will expand and eject the solution. 
Either a known volume of liquid. say 0.1 
ml., can be burnt to completion, or the cup 
can be filled and a constant sparking timc 
used for standnrds and samples. The  clec- 
trodes are held in spring-clip jaws, o r  in a 
clip of a simpler tyDe in the arc  stand. The 
electrodes are easily adjusted with these 
clips. and they can readily be dismantled 
for  cleaning. 

T o  vaporisc and excite the sample somc 

form of spark-like discharge is used. This 
can be eithcr a high voltage spark of the 
Hilger typc. or a low voltage pulsed dis- 
charge such as  that obtained from thc Multi- 
source or Pfcilsticker arcs. Both types of 
sources have been tried, a Hilger condensed 
spark and a unidirectional pulsed arc of the 
Walsh typc. Simi:ar detectabilities of the 
clemcnts can be obtained with both ccurccs 
when suitablc electrical parameters are 
choscn for each source. 

Thc  full-wave condcnscd spark. however. 
is uscd at  the Macaulay Institute for all 
porous cup methods. as it requires much less 
complicated equipment, and for most pur- 
poses is cqually as good as, if not better 
than, the pulscd arc. Thc equipment is also 
much more rcadi:y available in any labora- 
tory. If thc discharge conditions in the 
spark gap are observed by an aerial pick-up 
on a n  oscilloscope, it can be seen that, whilc 
the solution is seeping through the porous 
cup. an unequal number of pulses are 
obtained on the two half-cycles. 

As soon as the solution has all been used. 
the tonc of the spark changes and an equal 
number of  pulses arc seen on the two half- 
cyclcs. This cffcct is uscd to indicate the 
end-point of the burn, and also as a check 
that the solution is seeping through the base 
of the cup in a normal manner. A bad 
burn. causcd perhaps by an air bubble. or 
by suspcndcd mattcr clogging the pores of 
thc carbon, can be observed by the appear- 
ance of a ' dry cup ' oscillogram. 

Variation in the inductance of the spark 
circuit results in changes of the line intensi- 
ties and of the background. Increase of 
inductance, to  make the spark more arc-like. 
increases thc intensities of arc lines and de- 
creases the intcnsity of thc background, but 
only slightly decrcases the intensities of 
spark lines. With the iron arc line 3490 
thc relative intensity incrcascs from 1.0 to  
3.33. and the iron soark linc 2753 changes 
from 1.0 to  0.50. The intensity ratio of a 
magnesium spark line to  an iron spark line. 
however. is practically unchanged. 

Elements Diff ic~~lt  to Excite 

Elements such as antimony. arsenic. tel- 
lurium, and other elements difficult to  excite. 
show the best dctectability with the more 
snark-like conditions. and for any particular 
clcmcnt thcre is probably an o ~ t i m u m  con- 
dition. At the Macaulay 1nst;t~ite a com- 
promise is taken and the full-wave spark 
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fur both sets of porous cup cquipmcnt with 
about 0.03 mH inductance is uscd. 

One of the causes of error in spectro- 
graphic analysis generally is non-uniform 
volatilisation of the e!ements. Partly to  
overcome this, but mainly for other reasons, 
what is known as  an internal standard is 
now used, which may be an element already 
present in the sample, o r  which is added to 
the sample in a known amount. 

For  the analysis of a particular clement 
the intensity ratio of the analysis line to a 
line of the internal standard is measured. T o  
obtain good reproducibility of intensity 
ratios the internal standard should have. as 
well as  other attributes, a similar volatility 
to that of the element being determined, and 
in practice this is usually rather dificult to 
achieve. 

With the porous cup method. however, the 
spark is striking fresh solution of the sample 
during the exposure and elements of different 
volatility are not preferentially vaporised. 
Curves may be plotted showing the varia- 
tion of the intensities of the lines of different 
clements with the time during the exposure. 
Such curves have all a similar shape, show- 
ing that elements even as  volatile as  arsenic 
and mercury are being vaporised at  the same 
rate a s  copper and zinc. Thus  it is not so 
important that the internal standard has the 
same boiling point as the trace element in 
this method. 

Comparison of Detectability 

A comparison has been made of the 
detectabilities of many of the elements under 
a standard set of conditions and those of 
Wilska and Feldman. T h e  results obtained 
by the present author were with 0.1 ml. of 
solution in the cup. a Hilger full-wave spark. 
and the source. which was 20 cm. from the 
slit of a Hilger medium spectrograph. 
focused on the collimator by a lens in front 
of the slit. The  solutions were generally in 
2 per cent hydrochloric acid. Feldman and 
Wilska both used 0.32 ml. of solution, Feld- 
man using 10 per cent sulphuric acid as the 
solvent and Wilska 3 per cent nitric acid. 

The  detectabilities were in good agree- 
ment. even when only 0.1 ml. of solution 
was used. Some of the differences can he 
explained by the different sources uscd. For 
example. Wilska. who had the most spark- 
like source. had the best detectabilities for 
As. Bi, Cd. Sb and Zn. 

The detectabil~ties of most of the elements 

lie between 0.1 and 10 ppm. Certain 
elements are much more sensitive, Be and 
Mg being of the 0.01 ppm. order which is 
cquivalent to  one thousandth of a micro- 
gram in the cup. The alkalies have poor 
detccti~bilities of about 100 ppm. Elements 
which are generally insensitive often have 
reasonably good limits of detection, such as 
those for  As, Bi, Hg, P, Sb, T e  and Zn. 

These limits of detection can be lowered 
in several ways. The  simp:est is to  use 
more solution, either by using a longer cup, 
o r  by increasing the length of an ordinary 
cup with a piece of rubber tubing, o r  by 
refilling the cup during an cxposure. For  
n particular element o r  group of elements, 
change in the electrical parameters of the 
spark can increase detectability. Change in 
the external optics, by focusing on the slit 
of the spectrograph, o r  by 'bringing the 
source as near to  the slit as possible without 
overfilling the collimator can also improve 
the limits. Selenium, for example, can be 
improved to better than 100 ppm. by using 
0.4 ml. of solution and focusing the source 
on the  slit. 

Change in Line Intensities 

As mentioned earlier, one of the main 
troubles in spectrographic analysis generally, 
is the changes caused in line intensities by 
differences in the chemical and physical 
composition of the samples and standards. 
In a solution method, chemical differences 
in composition can be easily eliminated by 
making the standards of a similar basic com- 
position to  the sample. Physical differences, 
such as  viscosity. should seldom occur 
except perhaps in such cases a s  the analysis 
of oils of certain organic liquids, and in work 
using aqueous solutions there is n o  need to 
check on the effect of physical differences. 

The  effects of u p  t o  1 per cent of Na, K, 
Ca  and P on  certain trace elements have 
been examined. Percentage errors were 
given, e.g. when a solution of 100 pprn. of 
arsenic in a 0.3 per cent N a  solution was 
read from a standard arsenic curve prepared 
from solutions containing n o  sodium, 109 
ppm. of arsenic were found. giving a per- 
centage error of + 9  per cent. 

Even with 1 per cent of extraneous 
clement present the maximum error is of 
the order of 5 3 0  per cent. Arsenic, fo r  
example, shows a positive error of 20 to 30 
per cent with 1 per cent of sodium or  cal- 
cium. 
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Bismuth is practically unaffected, while 
mercury shows a tendency t o  be depressed. 
which however may be due to variable pre- 
cipitation of the mercury solutions. Phos- 
phorus shows a fairly constant depression of 
20 t o  30 per cent, while cadmium and zinc 
are  slightly depressed. On the whole, the 
errors caused by these extraneous elements 
a re  relatively small, as  the standards em- 
ployed for any particular analysis would be 
made to have approximately the same major 
composition as  thc samples t o  be  analysed. 
and these effects would be almost entirely 
eliminated. 

Similar results have been found with other 
trace and extraneous elements. A two hun- 
dred and fifty times excess of calcium over 
2 ppm. of magnesium showed a n  error of 
only - 1.6 per cent. 

Crystallisation on Cup 

A physical effect of solutions. which can 
be inconvenient. is the crystallisation or  
deposition of salts on  the outside base of 
the cup, which tends to  choke the pores of 
the carbon and cause the solution to boil. 
This effect appears to  depend on  the salt 
used, and occurs with 2 per cent of calcium 
present in the solution. o r  with about  2.5 
per cent of sodium. 

Initial interest in this technique a t  thc 
Macaulay institute was for  the  determina- 
tion of magnesium in soil and plant mater- 
ials. Magnesium, which is important in 
agriculture, is difficult t o  determine quickly 
in a large number of samples. Previously 
the  Lundegardh flame spectrograph method 
was used, but .it is rather unsatisfactory for 
magnesium as the sensitivity is not great 
and the accuracy is rather poor. The 
working range with the flame is from 5 to 
100 ppm. of magnesium in the solution. 
which is not sufficiently low for  the direct 
determination without concentration of 
magnesium in the acetic acid extract of soils. 
Magnesium is now determined directly in the 
acetic acid extract of soils. and also in plant 
ash solutions by the porous cup technique 
with a working range of from 0.25 to I0  
ppm. in the solution. 

F o r  soils, 10 gm. of soil are  shaken for  
two hours with 400 ml. of 2.5 per cent acetic 
acid. After filtration, 45 ml. of this is mixed 
with 5 ml. of a n  M I 1 0  iron chloride solution 
a s  internal standard. This mixture is used 
for  analysis. Standard solutions are  made 
similarly in a 2.5 per cent acetic acid base 

solution. F o r  plant materials: 1 gm. cf  
plant, after ashing and acid extraction, is 
diluted to  50 ml. A 2 ml. aliquot of this 
with 5 ml. of MI10  iron chloride solution 
is  diluted t o  50 ml. with 2.5 per cent acetic 
acid, and this mixture used for  sparking. 

The standard solutions for  plant analysis 
are made u p  in a base consisting of KH2P0,, 
K2S0.,, NaCl and CaCl? of appropriate com- 
position. 

A Hilger small quartz spectrograph i.; 
crnployed with a slit 1.5 mm. long. a 15.000 
V spark source with a condenser of 0.001 pF 
capacity and a n  inductance of 0.02 mH. 
The  carbon cups a re  30 cm. in front of the 
slit with n o  Icns. 0.1 ml. of solution is 
placed in the carbon cup and sparked till 
the solution has all come through. the end- 
point being observed on the oscilloscope, or 
by the change in the note of the spark. N o  
pre-spark time is given. One recording is 
made on the plate for  each of the twenty 
samples. 

Since a small quartz spectrograph is used. 
line curvature makes plate calibration by a 
stcp sector difficult, and for  this reason the 
plate is calibrated by means of a group of 
iron lines of known relative intensities. 
These iron lines are  already in each spec- 
trum since iron was added as  the internal 
standard. 

T o  carry out the photometry, the densi- 
ties of the group of iron lines are read with 
a microphotometer in two. of the spectra. 
T h e  densities of Mg 2802 and F e  1714 are 
then read in each of the spectra. 

T h e  characteristic curve of the plate is . 
now drawn. This  is a curve which relates 
the density rcad from thl: plate to  the inten- 
sity of the radiation. This  curve is obtained 
by plotting the density of the iron lines 
against the known log. relative intensities of 
these lines. 

The Sciclel Function 

I t  has been found preferable t o  plot a 
function of density. known as the Seidel 
function, which straightens the curve, and 
makes its accurate drawing easier. From 
this curve the log. intensity ratio of M g / F c  
is now found corresponding t o  the M g  and 
F e  densities read on the microphotometer. 
T h e  amount  of magnesium in the sample is 
thereafter found from a concentration-cali- 
bration curve of log. intensity ratio against 
log. magnesium concentration which has 
been derived from spectra of standard solu- 
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tions. The whole calculation can bc done 
very rapidly with the Respcctra calculating 
board. 

A detailed comparison has been made of 
the determination of magnesium in twenty- 
four  samples of plant materials by three 
methods. the porous cup spark, the Lundc- 
gardh flame and the titan yellow colori- 
metric mcthod. F o r  a single rcading by the 
porous cup  method thc reproducibility is  
z 3.8 per cent, compared to f 9.4 per cent 
for the flamc. and 3.5 per cent for the 
colorimetric method. Normally with the 
flame, duplicate readings are  used and this 
lowers the standard deviation in practice to 
t 6.6 per cent. When the colorimetric 
method is taken as  standard. the porous cup 
gives results 3.1 per cent low, and the flamc 
5.5 per cent high. However, it is exceed- 
ingly diflicult to  know which method gives 
the correct results. although the porous cup 
and the colorimetric methods give the best 
agreement. 

This method for magnesium has been 
applied to milligram s:~mplcs. F o r  cxample. 
mag-v.xium has been dctcrmined in a 3, mg. 
sample of a bacterial cxtract. using a s im~lar  
method to that for plant materials but with 
smaller volumes of solution. 

Another method which has been devel- 
oped is for thc determination of magnesium 
and manpncse  simultaneously in plant 
samples. It is necessary to  use a medium 
spectrograph since the manganese line is not 
sufficiently separated from iron lines in the 
small instrument. Thc method is cssen- 
tially similar to  that described before. 
except that a stronger plant ash cxtract is 
used to obtain greater sensitivity for the  low 
manganese content. 

The line pairs used are 
Mg 2790/Fe 1753 for 7.5-300 mg. Mg/litre. 

and 
Mn 2576/Fe 1578 for 0.15-10 mg. Mn/litre. 
A step sector is used with the medium spec- 
trograph and in this casc the photometry is 
done by the blackening curve separation 
method using Seidel densities. 

Copper & Zinc in Soils 

Another application is in the determina- 
tion of acetic acid-soluble copper and zinc 
in soils. This is a problem which for a long 
time has caused trouble, since the blank for  
copper after chemical treatment is liable to 
be much greater than the 0.5 to 5 miero- 
grams of copper present in the extract. Thc 

porous cup method now appears to be the 
answer. 

T h e  acetic acid extract from 12.5 gm. of  
so11 is evaporated to dryness, treated with 
nitric acid to  oxidisc organic matter, and 
taken up in 10 ml. of a solution containing 
350 ppm. of lithium and 25 ppm. of cad- 
niium as internal standards. This solution 
is sparked in the porous cup. 

Standard solutions of similar major com- 
position and containing from 0.05 to 6.0 
ppm. of copper and 2.5 to 300 ppm. of zinc 
are used to prepare the concentration cali- 
bration curves. 

The lines used are C u  3247/Li 3232 and 
Zn 2138/Cd 2144. 

The  last method to be described is that  
for the determination of boron. Traces of 
boron. as is wcll known, a re  not easily 
dctcrmined by any mcthod. Spectrographic- 
ally the main difficulty is the large amount 
of boron already present in ordinary grades . 
of carbon or graphite. Boron-free carbon 
is available a t  a pricc-a price in the region 
of 5s. to 10s. per determination. 

Boron-Free Cups 

With ordinary carbon porous cups and 
counter electrodes the boron blank is rela- 
tivcly small, especially when salts are  
present in the solution, and is the equivalent 
of  1 to  2 ppm. B in the solution. This is 
still too great and special cups have been 
made, which consist of a tube of cheap car- 
bon, to  which discs of boron-free carbon 
have been cemented by means of Durafix. 
After drying, the base is drilled to  give a 
base thickness of 0.50 mm. The  counter 
elcctrode now in use is a rod of boron-free 
carbon. which is resharpened by hand with 
a pencil sharpener type of cutter. These 
cups and points, using about threepence 
worth of boron-free carbon per determina- 
tion. show no visible boron blank. 

The  solution sometimes has initial diffi- 
culty in getting through the base of these 
cups. and as  a routine procedure the inside 
of the cup is first wetted with alcohol, the 
excess is shaken out and then the sample 
solution is added. 

So fa r  these have only been used for the 
determination of boron in plants and fertili- 
sers, again using standard solutions of simi- 
lar major composition to  the samples. 

For  plants, 1 gm. is treated with 0.1 grn. 
of calcium acetate t o  prevent loss of boron 
on ashing, and, after ashing, the ash is 
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gently extracted with 5 ml. of a solution 
containing 125 ppm. of Li in 4 per ccnt 
hydrochloric acid. This solution is used 
for sparking. 

F o r  fcrtilisers. a watcr extract of the 
sample is used. the concentration depcnding 
on the type of fcrtiliser. Boronatcd turnip 
fertilisers rcquire a 1 per ccnt soiution, 
while Chilean nitrates rcquire a 5 per cent 
solution. After addition of the lithium 
internal standard solution, this solution is 
uscd for sparking. 

Thc porous cup, with a rubber tube ex- 
tension, is treated with alcohol, and then 
filled with about 0.3 ml. of the extract. A 
10-second pre-spark time is given and a two 
minute exposure. The  solution is not burnt 
to  completion. 

A step sector is employed, and the log. 
intensity ratio of B 2497/Li 3232 is found 
by the blackening curve separation mcthod. 
The  range is from 0.3 to 10 ppm. of boron 
in the extract. 

Recovery values, when standard solution 
was treated as plant material, with drying. 
ashing and extraction, are all within + 3 per 
cent. 

Interesting Industrial Applications 

An interesting industrial application is 
the determination of 20 to 50 per cent of 
zinc in brass, a method developed by Young 
and Berriman of the Admiralty laboratory. 
They used a medium spectrograph, a Hilger 
spark, graphite cups, and 0.1 ml. of a 1 per 
cent solution of the brass in hvdrochloric 
and nitric acids. With a single -determina- 
tion of percentage standard deviation was 
+ 2.0 per cent and a 3 mg. sample was suffi- 
cient for duplication determinations. 

A similar method was used by Scribncr 
and Corliss for the determination of about 
3 per cent of tin and zinc and 2 per cent o f  
lead and nickel in bronze. A 1 gm. sample 
was dissolved in 4 ml. of conccntrated hydro- 
chloric acid and 16 ml. of conccntrated 
nitric acid and diluted to  40 ml. This solu- 
tion was sparked in a porous cup. Copper. 
the base metal, was used as  the internal 
standard. They obtained very good agree- 
ment with chcmical methods and much less 
erratic results than when the metal itself 
was sparked in a spectrographic method. 

Another application is in the analysis oF 
metals in new oils. Gambrill. Gassmann 
and'O'Neill dctermincd 0.01 to 0.2 per cent 
of phosphorus, barium. calcium and zinc 

by filling thc porous cup with the oil and 
giving a one minutc exposurc. N o  effects 
due to  viscosity were found for oils in the 
rangc SAE 10 to  40, and only slight effects 
with oils of SAE 60 and upwards. 

It is considcrcd that any spectrographic 
laboratory would find this tcchniquc valu- 
able for many nliscellaneous problems as 
well as  for ccrtain routine dctcrminations. 

In the subsequent discussion, Dr. Scott 
rcmarked that the mcthod would probably 
be unsuitable for the detcrmination of mag- 
nesium in its alloys because thc accuracy 
would not bc sufficicnt. 

T h e  scnsitivity of thc magnesium dctcr- 
mination is such that it is not necessary to 
focus on the slit with a small sourcc. 

The  porous cup tcchniquc is not suitable 
fo r  the detcrmination of fluorine in plants. 
The  discharge tube method has been uscd. 

The  method is being dcvc!oped elsewhere 
fo r  the dctcrmination of impurities in tunp- 
sten. Presumably it would be applicable i f  
the trace elemcnts'wcre dissolved. 

Tn conclusion, Dr. Scott acknowledged 
the work of scveral colleagues which had 
bcen referred to in the course of the lecture. 
Mrs. Johnston who developed the method 
for availablc copper in soils. Dr. Ramirez- 
Munoz, of Madrid, who worked at  the 
Macaulay Tnstitutc for a period, and studied 
the extraneous element effects and Dr. Black 
for the earlicr work on boron. 

Irradiated Plastics 
tN the House of Commons last Monda! 
Mr. Ian Winterbottom (Nottingham Cen- 
tral) asked thc Minister of Supply if he was 
aware of the great interest aroused in the 
US by thc work of Dr. Charlsby at  Harwcli. 
on  the effects of irradiating various plastics 
(including polythenc, polystyrene and neo- 
prene) in a nuclcar reactor. (THE CHEMICAL 
AGE, 68. 631; 69. 743). The first inquiries 
had rcached Dr. Charlsby in 15 days. and 
Gcneral Elcctric Co. of America at  once 
took the discovery up and it was already in 
limitcd production. What licence fees were 
being paid by the American exploiters and 
what action was being taken to encourage 
British industry to  use it? 

Replying. Mr. Sandys said that patent 
rights had been applied for. and information 
was freely available to British industr!. 
which would be as quick off the mark 3.; 

industry in the United States. 
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A New Flow Meter 
Production of a Standardised Range of Instruments 

I N the tradition of mercurial flow meters 
produced by George Kent since 1895 is 

their latest model, the ' KU,' just released 
by their design stafr. Incorporating the 
most modern ideas in this field, it is thc 
fruit of a concentrated design effort aimed 
a t  producing an even more thoroughly 
practical and highly accurate tool for indus- 
trial flow measurement and control. More- 
over, it represents the first step in an impor- 
tant new policy of standnrdis:ition. This 
standardisation will embrace the 'prcscnta- 
t ion '  mechanism, i.e. the case and front 
mechanism, including recording, integra- 
ting. indicating and automatic control sys- 
tems of a new range of meters to  be known 
as the ' Commander ' class. T h e  ' K U  ' is 
thus the first of the Kent 'Commander '  
class. and later additions t o  this class will 
use a variety of measuring elements. 

The ' KU ' meter is available for the 
recording, indication. integration, and auto- 
matic control of the flow of oil, water, air. 
gas, steam and most industrial liquids; and 
it works in conjunction with a Venturi tube, 
Dall tube or  orifice in the fluid pipeline. 
Its interchangeable mercury chambers are 
steel forgings, designed to receive maximum 
differential pressures of 25, 50, 100, 200, 400 
or  600 in. of water (air-on-mercury basis). 
The S i n . - h e a d  chamber withstands a test 
pressure of 500 psi., and all other chambers 
4.000 psi., the maximum working pressures 
being 150 and 2.000 psi. respectively. Special 
joints are used on the chambers: the nuts 
can be tightened with the fingers to  hold the 
full test pressure. 

The  newdcsign float (in the downstream 
chamber), subject of a patent application, 
rises for an increase in differential pressure. 
The extension of the U-tube is thus down- 
wards. and the easily separable control head 
is a standard unit. Only a new upstream 
mercury chamber and U-tube a re  required 
for a range change. which can be  made on 
site. An adjustable throttle valve in the 
downstream leg of the U-tube damps out 
the effect of a pulsating-flow characteristic. 
Streamlined over-load valves provide a safe- 
guard against loss of mercury on excess or 

reduce the number of joints to  a minimum. 
The  movement of the float is carried t o  

the ' presentation ' mechanism through a 
grease-packed. hat-leather-type gland, de- 
signed to reducc friction to  a minimum. A 
jewel thrust bearing is provided for the gland 
spindle. 

The presentation mechanism can accom- 
modate up to two pcns and a pointer, as  
illustrated, the second pen being for pres- 
sure measurement from a pre-calibrated 
Bourdon tube unit mounted in the case. 
Over-range protection is provided for the 
pens in both ,directions of movement. T h e  
pointer rotates on the same axis as  the pens. 
indicating on a crescent-shaped, 8-in.-long 
scale. The pen is an integral part of the 
pen arm, the whole sliding easily in o r  out 
of a n  aperture on the pen spindle arm and 
automatically locating itself. Light and 
finely tempered, the pen arm maintains the 
correct pressure of the pen on  the chart 
without being subject to  any torsional move- 
ment due to frictional loads. 

T h e  charts comply with British Standard 
recommendations. T h e  printing and lay- 
out have been arranged so that all relevant 

&verse -loads. The  control -head includes The Commander ' class < K U J  jlou, 
two mild-steel forgings specially designed to rndicatori integrator/ recorder 
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figuring is the right way up when the chart 
is viewed. the flow variable incrcasing verti- 
cally and the time figures increasing to the 
right. The charts may be decimal or direct 
reading and for  daily or weekly rotation. 
using a mcchanic:ll or electrical clock cl' 
British Standard type. 

The integrator, electrically or mechanic- 
ally driven, is a separate prc-calibrated unit. 
The entirely new electrical type lias a large 
five-figure cyclometer counter. a range of up 
to 10: 1, and a minimum stcp error. and is 
unaffected by vibration. The mechanical 
type uses a direct linkage to operate :I 

tractor-wheel frame instcad of the conven- 
tional cam. greatly reducing the power 
absorption from the instrument. 

The case and door of the meter arc alu- 
minium die-castings. of British Standard 
dimensions, the case acting only as an 
envelope for  the mcchanism. which is 
mounted on a scpnrste plate. With the, 
door open, thc,. mechanism is masked by two 
easily removable plates. the lower forming 
the platform for the chart and also carrying 
the meter data plate. 

It should be emphasiscd that spare parts 
for those Kent instruments which the ' KU ' 
meter will eventually replace. will he avail- 
ahlc for 10 years from the date of last sale 
of such replaced products. This is in 
accordance with Kent's standard practice. 

Rear v iew,  showing mercury chamber 
and control head 

Standard Flow Symbols 
T H E  Rritish Standards Institution have just 
issued a revision of BS.974 ' Symbols for usc 
on flow diagrams of chemical and pctroleuni 
plant.' Since .this British Standard was 
originally published in 1941, several other 
standards for graphical symbols in branches 
of engineering allied to chemical engineer- 
ing have been issued. Certain discrcpancics 
between corresponding symbols necessitated 
a revision of BS.974 : 1941. 

The committee have taken into con- 
sideration the following British Standards: 

BS.1553-Graphical symbols for general 
engineering. 
Part 1. Pipes and valves. 
Part 2. Power generating plant. 
Part 3. Compressing plant. 

BS.1646-Graphical symbols for instru- 
mentation. 

In addition certain British Standards 
which, though not yet issued, had reached 

the final proof stage; a series of symbols sub- 
mitted by the Ministry of Supply; and others 
used by various industrial organisations were 
rcvicwed. Those considered suitable were 
adopted or appropriately modified. In their 
sclcction the committee procccdcd on the 
principle that, in order to keep the number 
of basic symbols to a minimum. only those 
syn~bols most necessary should be adopted. 
reduced to thcir simplest form, and be suffi- 
ciently pictorial to enable the units of the 
plant so represented to be readily recog- 
nised. The committee have endeavoured to 
avoid the use of any symbol which might 
be identified with a proprietary article. 
Symbols are intended to indicate the func- 
tion of a unit of plant. although they may 
differ in shape from the form of construction 
of various types of such units all fulfilling 
the same purpose. 

Copies of this standard may be obtained 
from the Rritish Standards Institution, Sales 
Branch, 2 Park Street. London. W.1. price 
3s. 6d. 
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Cast Iron Facts 
A Varied Programme of Research by BClRA 

ORK during thc past twelve months. 
W a n d  thc research programme for the 
corning year. is dcscribcd in the 32nd, 
annual report of the British Cast Iron 
Research Association, published last month. 
The investigations being carricd out fall 
naturally undcr ten hcodings. 

The subvcrsivc cfTcct of ccrtain c,lcmcnts 
in the production of nodular structures con- 
taining magnesium has bccn studied furthzr. 
and the beneficial efrects of cerium havc 
bccn confirmcd. The  influence of other 
clcmcnts has bccn invcstigatcd, and it has 
bcen found possible to  produce nodular 
graphite structurcs with ccrium-frcc misch- 
metal, in which the major constituent is lan- 
thanum. Methods havc becn developed 
and published for thc chemical analysis of 
several rcsidual clcmcnts. Futurc work will 
include a study of under-coolcd graphite. 
the solidification scqucnccs in grcy cast 
irons. and the influence of mclting tcmpcra- 
turc on thermal arrests and structure. 

Following thc dcvclopmcnt of satisfactory 
apparatus and techniqucs. work on the influ- 
ence of gaseous clcmcnts has made consider- 
able progress. Thc most significant ad- 
vance ha5 bccn thc rccognition of thc power- 
ful carbidc-stabilising cffect of nitrogen. Thc 
nitrogen cnntcnt is v:~ricd by treatrncnt of 
the moltcn metal with such compounds 2s 
sodium fcrrocyanidc and calcium cyanamide. 
and the cffcct of nitrogcn can be ncutrrrliscd 
by thc addition of a small amount of alu- 
minium. A chcmical method for the estima- 
tion of total nitrogen has becn evolved and 
published. This work is to  bc continucd. 

Spe,drographic Analysis 
I t  is hoped to apply direct-reading spectro- 

graphic analysis (with the A R L  quanto- 
meter) to  the estimation of carbon and phos- 
phorus in cast iron and pig iron. 

Work in progress on enamelling includes 
a study of the causes of blistering. Briefly. 
it appears that the trouble is caused by the 
evolution of gases from interaction between 
g r a ~ h i t e .  iron oxide, and the cnamcls. 

The  determination of load /deformation 
curves for various types of moulding and 
core sands has continued, and the physical 
properties of sand a t  elevated temperatures 

arc to  bc studicd. The  Association has con- 
structed a suitable apparatus for making 
shcll moulds, and is to  consider develop- 
mcnts in this ficld. 

Impact Propertics Studied 
Work has bccn carried out on the impact 

properties of nodular cast irons with vary- 
ing silicon and phosphorus contents, and the 
cnibrittling influence of thcse clements 
demonstrated. I t  has becn shown that thc 
results can be interpretcd in terms of two 
transition temperatures, one rclatcd to  the 
cncrgy required to  propagate a crack, and 
the othcr rclatcd to  the energy rcquircd to  
initiate a crack. Future investigations will 
includc a study of the factors influencing 
temper cmbrittkment in fcrritic nodular and 
blackhcart malleable irons, and of the influ- 
ence of sulphur on the transition tempera- 
turc of whitchcart malleable cast iron. The  
advantages of a balanced S / M n  content in 
whitehcart malleable have been demon- 
strated, and work on the influcnce of hydro- 
gcn in the annealing atmosphcre on thc rate 
of graphitisation of blackhcart malleable 
has becn completed. 

Research on soundness has been mainly 
cnnccrncd with changes in mould dimen- 
sions when thc molten metal is poured in, 
aud future work includes a study of methods 
of limiting mould cavity dilation. 

The  cffect of casting temperature on chill 
formation has bccn studied. and it has been 
shown that the slower the rate of cooling of 
the melt to  the casting temperature, the 
deeper is the chill. The  characteristic effect 
of casting temperature was not obtained 
with low sulphur contents, and oxygen has 
bcen shown to have little or n o  effect on 
chilling tendency. The influence of other 
rcsidual elements will be investigated. 

The  most striking development during the 
year has bcen the work on the control of 
respirable dust from pedestal o r  stand grind- 
ing wheels. The  coming year's programme 
includes the industrial development and 
application of an extractor unit. 

T h e  operational research section will 
investigate factors influencing foundry pro- 
ductivity in relation to  nature and output of 
product, equipment, layout and planning. 
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Rotary Economiser 
New 69 Improved Developments Incorporated 

M ESSRS. Simmon (Engineers) of Vienna 
have, during recent years, been experi- 

menting with new and improved develop- 
ments of rotary economisers which have 
now bcen incorporated into their models. 

Their rotary economiser is an induced 
draught fan with impellcr constructed from 
copper gilled tubes forming a heat exchan- 
ger and used for pre-heating the boiler feed 
water. It  forms a self-contained unit which 
is far smaller than the cast iron tubular 
economiser of the type used hitherto and of 
the same duty. It  can be placed in any 
convenient position in the main flue between 
the boilers and the chimney base, without 
any brickwork setting. 

T h e  feed water flows through the hollow 
impeller entering the rotary economiser 
through one end of the hollow shaft and is 
discharged a t  the other end. The  ends of 
the shaft are fitted with special glands. 

Deposits Prevented 
Due t o  the high speed of the impeller no 

soot o r  fly ash is deposited on  the copper 
tubes o r  gills. Provision is however made 
for  easy cleaning of the heating surface, 
both internally and externally. 

The  inside of the heat exchanger tubes 
can be examined by removing screwed plugs 
which are  fitted in junction boxes on the 
tube elements. T h e  unscrewing of a few 
plugs is quite sufficient fo r  flushing the total 
number of heating elements for  chemical 
descaling and a further advantage is the fact 
that by lifting the top part of the casing 
the whole of the heating elements are  freely 
exposed for examination. 

T h e  ' Simmon ' economiser is built for 
very high working pressures and tempera- 
tures. In addition to  the big advantage of 
the utilisation of waste heat from boilers 
and industrial furnaces the economiser will 
solve many difficult problems because its 
installation does not necessitate increased 

Due  to the small water content, the rotary 
cconomiscr tends to  balance the working 
conditions. With increased boiler load and 
higher flue gas temperature, the boiler feed 
water is automatically heated to a higher 
temperature, thus reducing the boiler load. 

Gri t  arresting equipment can also be 
incorporated when required with little fur- 
ther expense and without very much addi- 
tional space requirements. The  scroll of 
the rotary economiser is then used for grit 
separation and a grit collector is installed In 
any suitable position. This combination of 
economiser with induced draught fan and 
grit arrester will be specially welcome in 
many instances. 

There is a wide field of application for 
use in boiler houses and also for  waste heat 
boilers especially as  the economiser can 
be fitted into new or cxisting installations. 

T h e  ' Simmon ' rotary economiser. alread! 
well known on the Continent, is now repre- 
sented in this country by Heat Econorn!. 
1-td. (13-21 Hoxton Strcet. London. N.1). 

Plastic Pipe-lines 
Experiments in the use of rigid extruded 

plastic instead of steel in construction of 
pipelines for  oil and gas are  being con- 
ducted in Alberta. For oil tranFport. a test 
is being made with a 1.000-foot section 
made from PVC produced in Canada by 
Canadian Resins & Chemicals Ltd.. and by 
the Monsanto company. According t o  a 
recent report in Ncw York the first cross- 
country oil pipeline made entirely of plastic 
has been put into operation over a 9-mile 
stretch in the Williston Basin. in Montana. 
T h e  line is moving 2,500 barrels a dal- 
under pressure of  90 psi. Made of Tenite 
butyrate plastic, the extruded pipe is said t o  
weigh only 13 Ib. per 20 ft., compared with 
153 Ih. for the same length of steel piping. 

chimncy draught. It does not offer any 
resistance to  the flow of the flue gases and 
generates its own draught. being an induced Sprouting Control 
draught fan and economiser in one. Thirteen of Hawaii's 28 sugar plantations 

The  power consumption is surprisingly are  reported to  hc cxpcrimenting with 
low and the drive can b r  arranged to suit maleic hydrazide to  control first-season 
the local conditions tasseling. 
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Disintegration Plant 
Range o f  Reitz Equipment Going Into Production 

F OLLOWING the first appearance in this 
country of the Reitz laboratory angle dis- 

integrator-shown a t  the recent Chemical 
P h n t  Exhibition-George Scott & Son (Lon- 
don), Ltd., announce that they are  going into 
production with a range of Reitz equipment. 
This will comprise the two versions of the 
disintegrator (the laboratory angle and the 
vertical, both operating on the same prin- 
ciple). the ' Prc-Breaker ' and the 'Therma- 
screw.' 

The disintegrator gives an even particle- 
size reduction and separation of any mater- 
ial into a primary and a secondary product. 
It can be used for crushing, grinding, pul- 
verising. pulping, shredding, triturating or 
defiberising. Alternatively, it  can effect 
continuous and intimate combining or inte- 
grating of solids and liquids o r  combinations 
of either, for homogenising, blending, dis- 
pensing, beating. dissolving o r  mixing. 

Direct Drive Motor 
A self-contained direct drive motor is 

mounted above and directly coup:ed to a 
vertical shaft which is supported top and 
bottom by heavy duty ball-bearings. The 
rotor. carried on the shaft, comprises a 
number of arms, each having a broad face 
or hammer of manganese or  stainless steel. 
hardened on the leading edge. A perfor- 
ated, heat-treated carbon steel screen 
completely surrounds the swept area of the 
rotor. The heavy cast-iron body supports 
the shaft, while the differential discharge 
pans are carried below the body. 

The material is introduced to the machine 
at  the top of the shaft above the rotor. 
which is revolving a t  high speed. Centri- 
fugal force throws it outwards against the 
screen. The  action then taking place may 
be described as  a combination of a centri- 
fuge and an httrition mill. The  primary 
product is forced through the screen and 
out through the main discharge. The 
~ccondary product remains inside the screen 
and is passed out through the secondary dis- 
charge. A variation in screen sizc is 
obtainable to give smaller or greater particle 
rize, as required. The machine is capable 
of handling wet, sticky materials continu- 
ously without clogging. 

The vertical type can be obtained in a 
range from 5 to 400 hp., with rotor diameters 
from 8 in. to 24 in.; the angle type ranges 
from one-half to  thirty hp., with rotor dia- 
meters from 4 in. to  12 in. 

Where material is too large to be fed 
directly into the disintegrator, a ' pre- 
breaker' should be placed in the disinte- 
grator feed line. This pre-breaker, utilising 
high torque ar relatively low speeds, can 
crush and break a variety of materials such 
as wood, cork, ore, pulp board, and asbestos 
shingle scrap. I t  is gravity-fed through a 
large hopper. and deflectors carry the mater- 
ial horizontally through a series of stationary 
anvils and rotating hammers which break it 
up before it enters the disintegrator. 
- Simple in construction, all parts are readily 

accessible for cleaning. It  is non-clogging, 
and, due to the unique method of utilising 
torque, it requires less power. There is a 
range of sizes, from 6 in. to  18 in. diameter 
rotor. Lengths are  from 30 to 48 in., and 
power units from one half t o  100 hp. 

The Reitz ' Thermascrew ' is a screw type 
conveyor with hollow shaft and screw and 
jacketed trough. Heating o r  cooling medium 
is circulated through the hollow portions, 
while material passes through the ' Therma- 
screw,' contacting both jacket and screw. 
When operating as a batch heat exchanger, 
it functions as a jacketed kettle o r  ribbon 
mixer, with a hollow single o r  twin rotor. 
It can be fitted for vacuum drying and 
evaporating or  with a supplementary air 
feed for drying, heating, o r  cooling. 

For  continuous operation, the range is 
from a 9 in. to  24 in. screw diameter, with 
effective lengths from 12 ft. to 20 ft., while 
the power required varies from one 'half to 
5 hp. Batch operated ' Thermascrews ' have 
a 16 in. screw, a length of 12 ft. and a 5 or 
10 hp. motor. 

Plastics Exposition Arranged 
The sixth American National Plastics 

Exposition will be held in Cleveland, Ohio, 
for one week from 6 June, 1954. The 
exposition is soonsored by the Society of 
the Plastics Industry, Inc. 



1024 THE CHEMICAL AGE 14 Novcwlher 1953 

Indian Explosives Project 
Government Agreement with I.C.I. 

A S a result of agrccmcnts reached between 
Imperial Chemical Industries Ltd., and 

the Govcrnnient of lndia, a ncw company is 
to be established in lndia to manufacture 
thc country's requirements of commercial 
blasting high cxplosivcs. The company will 
be known as Indian Explosives Ltd. Initially. 
Rs.2 crores (f 1.500.000) of capital will Ec 
issued. of which 80 pcr cent will be sub- 
scribed by I.C.I. and 20 pcr cent by the 
Govcrnnient of India. The balancc of the 
capital required will be mct by lo:lns. 

A site has becn selccted for the factory 
near thc Bihar coalfield, the coal mining 
industry being the principal consumcr of 
industrial explosives in India. I.C.I., through 
their Nobel Division. will be responsible for 
planning the layout of thc works and pro- 
viding dcsigns for the plant and equipment. 
and will be responsible for its erection and 
setting to  work. T.C.1. will also provide all 
the technical knowledge required to  operatc 
the factory, as well as information on rc- 
search. I.C.I. will provide initially all 
management staff required and a nunibcr of 
key workers. The factory will givc dircct 
em~loyment  to about 400 persons in all. 
I.C.I. has undertaken to train Indians to takc 
ovcr responsible positions. 

Ry agreement with the new company. 
I.C.I. (India). who have been acting as 
agents in the import of explosives manufac- 
tured by I.C.I. in the United Kingdom, will 
handle the distribution and salcs of Indian- 
manufactured explosives. I.C.I. (India) will 
operate the extensive series of magazines 
which thcy own throughout the country and 
will continue to  give the technical service to 
which consumers in India have become 
accustomed. I.C.I. (lndia) will also act as 
secretaries to the new company. 

KID Additions 
T H E  Board of Trade have made the Safe- 
guarding of Industries (List of Dutiable 
Goods) (Amendment No. 5) Ordcr. 1953. 
adding the following ninctcen chemicals to 
the list of chcmicals liable to Key Industry 
Duty : - 

2-Amino-5-diethylaminotoluene; 2-amino- 
5-diethylaminotoluene hydrochloride: 2- 
amino-5-diethylaminotoluene oxalate: 2- 
amino-5-diethylaminotoluene sulphate; 2- 

amino-5-dicthylaminotolucnc sulphitc; am- 
monium 4-chloro-7-mcthylphcnoxyacctate: 
azobcnzcne-4-carboxylic acid: azobcnzene- 
4-carboxyl chhridc; p-tertbutylphenol; 7- 
chloro-4-(4-diethylamino - 1 - methvlbutyl- 
amino) quinolinc diphosphate; 8-chlorotheo- 
phyllinc; cortisone acctatc; I,?-dichloro- 
propanc; diphcnylmethyl cyanide; di-a-pro- 
pylcnc glycol; 5-nitrofurfuraldehyle scmi- 
c:~rbazonc: pimclic acid; potassium 4-chloro- 
3-mcthylphcnoxyacctatc and sodium 4- 
chloro-2-mcthylphcnoxyacctatc. 

Thc Order, which came into operation on 
9 Novcmbcr. is publishcd as Statutor! 
Instruments 1953, No. 1951. Copies niay be 
obtaincd (price 7d. net, by post 3fd.) dircct 
from HM Stationcry Officc. Kingsway. Lon- 
don. W.C.7. and branches, or through any 
bookseller. 

It is not intended to make any change in 
the present arrangements under which corti- 
sone acetate is imported solcly on behalf of 
the Ministry of Health and thc conscqucn- 
tial amendment to the Open General Licence 
has been made with effect from 9 Novem- 
ber. 

In junction Granted 
AN injunction restraining John Summers & 
Co.. Hawardcn Bridge Steelworks. Shotton, 
Flintshirc, from discharging cyanide emuent 
into thc Dcc estuary. was obtained in the 
Chancery Division last wcek by six owners 
of Dee salmon fisheries. It was said that 
;it least 1,000 salmon had been poisoned. 
Thc hearing lasted clevcn days. 

The fishery owners, who also claimed 
damagcs. asserted that in addition to the 
last spring run of salmon being substantially 
destroyed by emucnt from the works, it also 
killed many smolts migrating to the sea. 

Dcfcndants maintained that before the 
writ was issued thcy had begun certain 
alterations to the ~ l a n t .  The alterations. 
since complctcd, were designed to rcmove 
cyanidc from the effluent or to prevent a 
quantity injurious to fish from reaching the 
estuary. 

Mr. Justice Roxburgh said that when the 
defcndants began discharging the effluent 
from their ncw plant into the estuary they 
were embarking upon a dangcrous experi- 
ment with poison without due consideration. 
but when thcy discovered what was happen- 
ing thcy acted with considerable despatch. 
Granting the injunction, he said there would 
hc an inquiry as to  damages. 
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S I R U C I U R E  A N D  MECIIANISM I N  ORGANIC 
CHEMISTRY. By Professor C. K. Ingold. 
G. Rcll & Sons. Ltd., London. 1953. 
Pp. x + 828. £3 17s. 6d. 

It is a stimulating cxpcricncc for the chcm- . 
ist to hear one of the most eminent of his 
profession speak on the topic which has hcld 
pride of place in his rescarchcs ovcr a period 
of many years. particularly when thcsc rc- 
scarchcs have been of fundamental impor- 
tance in the dcve!opmcnt of gcncral 
principles in so vast a ficld as  organic chcm- 
istry. One such privilege was enjoyed. somc 
three years ago. by thc students of Corncll 
University. when Profcssor Ingold. in his 
capacity as the George Fisher Baker Non- 
resident Lccturer, dclivercd a course of 
lectures on reaction mcchanisms in organic 
chemistry. The many thousands of chemists 
who would have liked to have attended thcsc 
lectures now have the opportunity of read- 
ing about them in Professor Ingold's new 
book. entitled 'Structure and Mechanism in 
Organic Chemistry.' 

With the aid of a number of distinguished 
colleagues. duly acknowledgcd in the preface. 
he has collected. siftcd and moulded a vast 
amount of information from the  literature 
into a most scholarly and lucidly written 
treatise, in which modern concepts are  prc- 
scntcd against thcir historical background. 
It is not nccessary to wade through pages of 
almost unintelligible mathematical treat- 
ments. for thc author has becn content to 
providc vcrbal pictures of what is entailed in 
such processes. and has then given clear state- 
ments of the conclusions to  which they lead. 
Thus the non-mathematician is able to  see 
why it is that the covalent bands of carbon 
are distributed tctrahcdrally. instead of being 
obliged merely to  acccpt the assurances of 
his more mathematically-minded colleagues. 

The  main emphasis of the book is on reac- 
tion mechanisms. principally homogeneous. 
rathcr than on structures, and the size of the 
volume is kept within reasonable bounds by 
a nnlicv of iud;cial sclcction. Thc oneniiig 
chapter deals with concepts of valency. which 
are presented first of all from the classical 

viewpoint. then intcrprctcd in terms of 
quantum mechanics and atomic and bond 
orbitals, and finally correlated with thc 
stcreochcmistry of singlc covalent, olefinic 
and acetylenic bonds. Thereafter chapteis 
are dcvoted to interactions bctwccn. and 
within. molecules. to  physical properties of 
molcculcs, to thc aromatic nucleus. and to 
a classification of reagents and rcactions. 
Thus thc stage is set for dctailcd studics of 
selccted types of rcactions, involving suBsti- 
tutions, additions, eliminations and rearrange- 
mcnts. 

T h e  book has been written chiefly for thc 
univcrsity student, but there can be very few 
graduate chemists who would not derive 
grcat benefit, and a t  the same time real 
pleasurc, from its carefully-chosen words. .4 
particularly valuable feature of the book is 
its many tables and diagrams, which provide 
useful summaries and clarifications of the 
main arguments. Although there is no doubt 
that well-thumbed copies of 'Ingold' will be 
consulted for many years to  come by under- 
graduates, the beginner will probably find 
the opening chapters rathcr formidable. and 
will only rcally begin to  appreciate them 
during the final year of his Honours Course. 
-E.J.B. 

THE FURANS. By A. P. Dunlop and F. N. 
Peters. Reinhold Publishing Corp.. 
New York; Chapman & Hall, London. 
1953. Pp. xix + 867. £7 4s. 

T h e  manufacture of furfuraldehyde from 
oat-hulls was pioneered by the Quaker Oats 
Company in America in the 1920's. in a n  
attempt to  utilise an embarrassing by- 
product from their factorics. F,~rfuralde- 
hyde and tlcrived chemicals have applica- 
tions in almost every industry, and the grow- 
ing demand has outstripped supplies based 
on oat-hulls; today. the bulk of furfuralde- 
hyde is produced from corn-cobs. This 
monograph on  furan chemistry fills a gap 
in chemical literature; it is appropriately 
written by two senior executives of the 
Quaker Oats Company. 

T h e  first part of the book is devoted to 
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the aromatic furan derivatives, which are 
systematically surveyed in fifteen chapters 
occupying 707 pages. The alkyl, alkenyl 
and aryl furans are discussed first, then halo- 
gen and nitro derivatives, then alcohols. 
carbinols, amines, aldehydes (including fur- 
Fura:dehyde), ketones, acids, and esters. 
There are useful chapters on the structure cif 

the furan ring, on hydrolytic and ammono- 
lytic cleavage of furans, and on their cata- 
lytic hydrogenation. Condensed furan ring 
systems, dihydrofurans, and tetrahydro- 
furans have been omitted deliberately. Each 
chapter contains valuable sections in smaller . 
type in which details of individual com- 
pounds are summarised. 

The secdnd part of the book comprises 76 
pages, in which the technological applications 
of .furfuraldehyde .and its derivatives are 
surveyed. In this large field (in which there 
are about 3.500 patents) it has been neces- 
sary to make a critical selection from the 
available information. Topics covered in- 

clude application as synthetic intermediates, 
as solvents, and for  making plastics and 
resins. The polyfurfuryl alcohol resins are 
particularly valuable constructional mater- 
ials for chemical p:ant. Patents in the furan 
resin field are listed in an appendix (31 
pages). 

The book is an American Chemical 
Society Monograph, and conforms to the 
high standards expected in that series. The 
book is rather bulky; the use of thinner 
paper would have given a book of easily 
manageable proportions. Literature refer- 
ences are very full to the end of 1950, and 
there are some references to even later work. 

Thc price is very high; nevertheless, all 
scientific libraries should possess a copy of 
this book, which provides an enormous fund 
of information for the organic chemist in 
industry or the university, and contains much 
to fascinate and instruct the advanced 
student o r  teacher.-W. WILSON. 

OEEC Frees Nickel Novcmber. Copies of thc revoking Orders 
-the Nickel Prohibited Uses (Board of 

,Common List of Restrictions Suspended Trade) (Revocation) Order 1953, S.1. 1953 
No. 1605, and the Nickel Prohibited Uses 

T o n c  (Minister of Supply) (Revocation) Order 
1953, S.I. 1953 No. 1607-are now obtain- 

decided to suspend forthwith the common able at  H M  Stationery Office. The Minister 
list of restrictions in the use of nickel, of Supply has withdrawn the Alloy Steel 
nickel alloys and nickel-plating, and thc Directions restricting the use of i n  
application of mcasures limiting the use of the manufacture of alloy steels. 
nickel in case-hardening and constructional 
steels. Member countries are at  liberty to 
decide whether to suspend or maintain res- 
trictions on the national level in accordance 
with their own requirements. 

This action follows a decision by the 
International Materials Conferencc that allo- 
cation of nickel should cease on 30 Septcm- 
ber, the gap between supply and demand 
having narrowed sufficiently to permit such 
a step. The Canadian Government had 
alrcady announced the abolition of all major 
controls, and the US had decided to revoke 
its own controls on 1 November. Since these 
two cohntries together consume some 70 per 
cent of the available world supplies of 
nickel, a new situation in Western Europe 
was created, which justified the new decision. 

Since the above information was issued, it 
has been announced that all restrictions on 
the use of nickel in this country have been 
removed by the Board of Trade and the 
Ministry of Supply with effect from 6 

Information on Plastics 
WHAT is believed to be a unique service 
operated by a trade association on behalf 
of its mcml?ers is reported on by the British 
Plastics Federation. Its information bureau. 
founded nine years ago to provide technical 
information on plastics, is now dealing with 
more than 5,000 inquiries a year. The 
librqry includes almost a11 technical journals 
from all parts of the world dealing with plas- 
tics. As part of the information service 
thcse journals, now numbering 150, are 
regularly abstracted. The abstracts are 
classified for reference, and are also pub- 
lished and circulated by subscription. 
Twelve monthly issues are pub:ished in two 
forms-printed on one side only, or printed 
on both sides. The charge is the same for 
each-£10 10s. a year post free-and they 
are obtainable from the Federation offices. 
47 Piccadilly. London. W.1. 
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HOME 
French Professor as Guest 

Nottingham University has invited France 
ro send a professor as  a guest to  work for 
a month or  so in their Department of 
Pharmacy in order that he may familiarise 
himself with their programme and teaching 
methods. 

Tungsten Ore Cheaper 
The official UK selling price for tungsten 

ore has been rcduced by 25s. a unit to  
245s. for  wolfram and 230s. for scheclite. 
Since mid-September there has been a 
series of reductions. bringing thc prices 
down in all by 82s. 6d. a unit. 

UK Uranium 
Replying t o  a question by Mr. G .  

Nabarro in the House of Commons on 
Monday, the Minister- of Supply, Mr. 
Duncan Sandys, said that although pockets 
of uranium ore occur in many places in 
Cornwall, the quantities so fa r  found would 
not justify the expense of mining and treat- 
ment. The Government's decision t o  rely on 
uranium from overseas was therefore not a 
question of policy, but of necessity. 

Antimony Prices Down 
Associated Lead Manufacturers Ltd. an- 

nounced this week that it has rcduced its 
priccs for antimony and antimony products. 
Oxide is down by €5 a ton, metal by £15. 
and crude and black powdered antimony by 
t10 a ton. 

Steel Production 
October stcel production in the UK 

reached the rccord total of 355.000 tons a 
week. compared with an avcraec of 337.800 
tons a wcek during October. 1952. Pig 
Iron production was also a t  a rccord level, 
averaging 221,500 tons a wcek a s  against 
204.200 tons a week in October last year. 

Extensive Price Reductions 
Vinyl Products Ltd. have announced 

extensive price reductions in their range of 
Vinamul emulsions based on polyvinyl 
acetate and polymethacrylatc resins. and 
many of their Vinalak polymer solutions. 
These became operative for  all deliveries on 
and after 2 November, 1953. and were 
made as  a result of larger polymerisation 
plant becoming ooerativc a t  Carshalton. 
5urrey. 

Lactic Acid Prices 
The  list of British Chemical Prices in THE 

CHEMICAL AGE on  31 October (p. 926) gave 
lactic acid prices as  follows:-Dark tech., 
44 per cent by weight, £74 per ton ex-works 
I-ton lots; dark chemical quality, 44 per 
cent by weight, £102 per ton. Bowman 
Chcmicals Ltd., Moss Bank Works, Widnes, 
have asked us to  amend these figures t o  
€67 and €109 respectively. 

Dalton Exhibition 
The  Royal Institute of Chemistry an- 

nounces that the Dalton Exhibition on 
'Measurement, Use & Application of 
Radioactive Substances' will be held in the 
gas showrooms, Town Hall, Manchester, on 
26-27 November. On the latter day the 
eighth Dalton Lecture, ' T h e  Development 
o f  Radiochemistry & Radiation Chemistry,' 
will be delivered in the Town Hall by 
Sir John Cockcroft. 

Drug Standardisation Lecture 
A special meeting of the Biological 

Methods Group of the Society of Public 
Analysts and Other Analytical Chemists will 
be held a t  8 p.m. on Thursday, 19 Novem- 
ber, 1953, a t  the Royal Society of Medicine, 
1 Wimpole Street, London, W.l, when Dr. 
Chester I. Bliss, of the Connecticut Agricul- 
tural Experimental Station, Newhaven, USA, 
will give an address entitled ' T h e  Standard- 
isation of a Drug in Production as  Illustrated 
by Adrenal Cortical Extract.' Visitors will , 
be welcome at  the meeting, and it is hoped 
that as  many as  possible will avail them- 
selves of this unique opportunity. 

Co-operative Petrol Refinery 
The International Co-operative Petroleum 

Association is planning to establish a refin- 
ery cithcr in the United Kingdom or  West- 
ern Germany to meet the oil needs of 
co-operative societies in Western Europe, 
said Mr. Tom Naudet, director of technical 
research. ICPA. when speaking recently in 
Glasgow. H e  also indicated that it was 
planned t o  open a n  office in London t o  
facilitate operations in sterling and so  avoid 
the complication of dollrir operations. The  
ICPA now has five refineries a t  work and 
more than 1,000 oil wells in active use ant1 
is marketing its output in IS countries. 
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OVERSEAS . 
Malayan Tin Shipments 

Malayan tin shipments in Octobcr totalled 
5,379 tons, compared with 4,727 tons in 
September, making thc total for  the first tcn 
months this year 52.471 tons. compared with 
54,421 tons in the corresponding period of 
1952. 

Indian Oil Discovery 
The most intensive programme of oil cx- 

ploration yet undertaken in India is to be 
carried out in the next few months in the 
Brahmaputra Valley of Assam, according to 
a statement by the Assam Oil Company. This 
new assessment of the valley's petroleurn 
possibilities has been decided upon as n 
result of the recent discovery of oil near 
the main Digboi oilfield. 

Brazilian Plants Erecting 
The Nitro Quimica Brazileira Cia. is to  

crect a number of chemical plants in 
Brazil with technical aid supplied by 1 talian 
companies. Plants already under construc- 
tion include an aluminium fcundry with an 
output planned a t  30 tons pcr day; a nitric 
acid works (15 tons); a synthetic anlmonia 
plant (25 tons); PVC plant (6 tons); a urea 
unit (25 tons); a sodium s u l ~ h i d c  plant (2 
tons): and a liquid chlorine works (8 tons). 

Anglo-Argentine Trade Protocol 
Informed quarters In Buenos Aires are 

quoted as  expressing the belief that the 12- 
months' Anglo-Argcntinc trade protocol 
signed there on 31 Dccembcr last year 
would probably be extcnded for six months. 
thus closing a six-months' gap betwecn the 
protocol and the five-years' commercial and 
financial treaty betwecn the two countries. 

Canadian Potash 
The right to develop Canada's only known 

commercial deposit of potash has bcen 
given t o  the Potash Company of America. 
who have agreed to spend more than 
$3,000,000 on installations and improve- 
ments a t  Patience Lake. Saskatchewan. Mr. 
Brocklebank, Minister of Resources. has 
announced that the Provincial Government 
has signed an agreement with the American 
company giving them a three-years' permit 
to  continue prospecting on 100,000 acres 
east of Saskatoon. 

South African Titanit:ai Discover? 
Investigations following the rliscovcry la,t 

ycar of titanium dcposits at Morgan Ba). 
40 miles north-east of East London, South 
Africa. have shown that Morgan Bay has 
one of the richest concentrations of titanium 
in the world. 

USA Lead & Zinc 1)uties 
The USA Tarin' Co~nmission has been 

askcd by the N:~tional Lead & Zinc Com- 
mittcc to rccommcnd that duties'on lcad 
and zinc inlports be increased by 50 per cent 
over thc rates fixcd on 1 January. 1945. Mr. 
0. Herrcs. chairman of the committee. 
claimcd that the USA lead and zinc indus- 
tries were bcing put out of business by 
cxccssivc inlports. 

Rrthhcr for China 
A Washington message states that officials 

of the Foreign Operations Administration 
said that the (JSA was greatly concerned zt 
the Indonesian dccision to resume the sale 
of rubbcr to Communist China. This typc 
of trndc. it was pointed out, conflicted 
directly with thc United Nations' embargo 
on strategic nintcrials to the Chinese Com- 
munists. 

Japanese Fibres Rapid Expansion 
Plans to incrcasc Japan's acetate fibrc 

productiori 16-fold in the next five years 
have heen announced hy the Ministry of 
International Trade and Industry and fivc 
acctate firms: production of 48.000.000 Ib. of 
fibrc by 1958 is planned. The Mitsubischi 
Compan! is reported to bc negotiating with 
the Cclancse Corp. of Anlcrica for  tech- 
nical assistance contracts. Equipment will 
he purchased from the US. Switzcrland. and 
Germany. 

Mercaptan fro111 Waste Gases 
Methyl mcrcaptan is to he produwd 

from hvdrogcn sulphide in refinery waste 
gases by a new11 fornlcd American com- 
pany. Thiochemicals Tnc.. of Port Arthur. 
Texas. Arrangcrnents have bcen made with 
;I nearby oil refinery t o  pipe wastc gas to  
the plant, and the product will be sold to 
food manufacturers. who will synthcsise 
methioninc for incorporation in food- 
stuffs. 
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W e  have been asked t o  add the name of 
MR. H. H. LUSTY (Bakelite Ltd.) t o  the list 
of members of the British Plastics Federa- 
tion Publicity Committee which appeared in 
THE CHEMICAL AGE on  7 November (p. 979). 

The  following awards of medals havc 
been made by the Royal Society:-thc 
Copley Mcdal  t o  PROFESSOR A. J. 
KLUYVER, For.Mem.R.S., for  his distin- 
guished contributions of a fundamental 
character to  the science of microbiology; 
the Davy Mcdal to  SIR JOHN LENNARD- 
JONES. K.B.E., F.R.S., for  distinguished 
work on the applications of quantum 
mechanics to  the theory of valency and 
t o  the analysis of the intimate structure of 
chemical compounds; and the Hughes Medal 
t o  SIR EDWARD RULLARD, F.R.S., for  impor- 
tant contributions to  the development of the 
physics of the earth. 

MR. H. EARLE THOMPSON has resigned as 
vice-president of the Carbide and Carbon 
Chemicals Company, New York, in order to 
devote his full time to his responsibilities as 
vice-president (engineering). Union Carbide 
and Carbon Corporation. A t  thc same 
time, MR. J.  G. DAVIDSON, president, Car- 
bide and Carbon Chemicals Comvanv. an- 
nounced that MR. L. J. BOWDITCH,. vice- 
president, Carbide and Carbon Chemicals 
Company, will take up the responsibilities 
relinquished by Mr. Thompson and will 
have under his direction all construction 
. ~ n d  design for  the company. 

The contribution made by MR. W. H. 
HENMAN to the British non-fcrrous metal\ 
rndustry was acknowledged last week a t  :I 

~omplimentary dinner in Birmingham, when 
fellow-memters of the British Non-ferrous 
Metals Federation presented him with a 
cahteen of cutlery and a pair of binoculars. 
MR. H. E. JACKSON, federation president. 
\aid Mr. Henman began as  a chemist with 
Henry Wiggin & Co. in 1900. latcr becoming 
works manager. In 1919 he was appointed 
managing director of Hcodlcy Birch and 
.~f te r  this firm u a s  mergcd with John Wilkin- 
zon & Co. in 1920 he became managing 
director hnd chairman of both cornpanic,. 
H e  was president of the federation from 
1949-1951; chairman of the Nickel Silver 
.4ssociation for  ten years; member of thc 
cxecutivc comrnittec of the Cold Rolled 
Brass & Copper Association from 1923-1953 
(including four years as chairman): and a 

member of the council of the British Non- 
ferrous Metals Research Association. H e  
was a Fellow of the Institution of Metal- 
lurgists and of thc Institute of Metals. 

MR. EDWARD CLAYTON, of Hyde (Lancs), 
is  the first cmp:oyce to  complete 50 ycars' 
service a t  I.C.I. (Leathercloth Division), 
Ltd., Hydc. H e  has had awards for 25, 30 
and 40 years' servicc. and now a special gift 
has marked his half century. 

MR. DEREK PA(il3, a 26-years-old chemist. 
of  Lymm, has been adopted prospective 
Labour candidate for the South Fylde 
Parliamentary Division. 

0 bituary 
T h e  death has occurred of MR. TURNER 

EWINC;. M.A., D.S.O., for  many years a 
prominent figure in Scottish industry. Until 
his retirement ten ycars ago, he was senior 
partner in Duncan, Flockhart & Co., chcmi- 
cal manufacturcrs and chemists, of Edin- 
burgh. H e  filled many posts with distinc- 
tion, including a period of service a s  Master 
of Edinburgh Mcrchant Company. 

M R .  RORERT A. WITHERSPOON, former 
chairman of the executive comrnittec of 
Shawinigan Chemicals, Ltd.. and a pioneer 
in the building of Quebec's electro-chemical 
industry, has died a t  the age of 76. Born 
in Rochester. N.Y.. he graduatcd from the 
University of Rochester and began his 
carecr as  a laboratory boy. In  1900 he was 
appointed an clcctro-chemical engineer with 
the United Barium Company in Niagara 
Falls. N.Y. Four years latcr he bccame 
supcrintendcnt of the Shawinigan Carbide 
Company, which latcr became the Canada 
Carbide Company and eventually the car- 
bide tlivi\ion of Sh:~uinig:ln Chemicals. Ltd. 

Mu. WII.LIAM RRAITHWAI I I:. sales manager 
of James Wilkinson & Son. Ltd.. chemical 
manufacturcrs, AttcrclifTe. Shcfficld, has 
died a t  the age of 55. H c  had been in the 
hcavy chemical industry for 30 years. and 
was responsible for the surveying of  the 
Eyani district of Derbyshirc for  fluorspar. 
Thanks to  his work, excavation of fluorspar 
and lead was begun a t  Eyam in 1936, and in 
1946. a scparatc company. Glcbe Mines. 
Ltd.. was formed to work the mine. Mr 
Rraithwaite was a director. 
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Publications &L 
BRITISH Jeffrey-Diamond swing hammer 
shredders are  a t  work in industrial instal- 
lations in many parts of the world. They 
will reduce fibrous materials t o  coarse o r  
reasonably fine products, o r  they can be 
used as  primary units where multi-stage 
reduction is necessary t o  obtain really fine 
products. T h e  material to  be reduced is 
fed to the machine through an opening 
above the rotor, and is discharged through 
the base. On entering the machine, it falls 
d:rectly into the path of the hammers and 
receives a primary reduction while in 
suspension. It is then swept forward for 
further reduction on the lower portion of 
the breaker plate. the breaker bar directly 
under the breaker plate, and the screen or  
grid in the base. Catalogue No. 1488. 
descr;b:ng the machines, may be obtained 
from British Jeffrey-Diamond Ltd., Wake- 
field. Yorks. 

* + +  
PHILIPS Electrical Ltd., Century House, 
Shafteskury Avenue, London, W.C.2, have 
recently introduced a new X-ray Diffraction 
Unit which, it is claimed, covers thc imme- 
diate as well as the long term needs of any 
research worker engaged in this field. 
Known as  the PW.lO1O, the new unit em- 
ploys the well-known Philips system cf 
interchangeable ' sealed-off ' X-ray tubes 
with d'fferent anode materials and having 
h'gh-transmission mica beryllium windows. 
The need for a separate and continuously 
ontratcd vacuum system is thus eliminated. 
The equipment has only to  be switched on 
and it is ready for  use. The  high tcnsion 
generator employs a sing'e thoriated tung- 
sten filament valve and the smoothed D C  
output is stabilised electronically t o  within 
0.1 per cent. Variations in mains voltage 
u p  to 10 per ccnt plus o r  minus are com- 
pensated for automatically, and the stabilisa- 
t:on is unaffected by frequency drift. Each 
working Dosition on the camera table is pro- 
vYdcd with an electro-magnetically operated 
shutter controllable manually o r  by built- 
in time switches. A comprehensive system 
of interlocks guards against mishaps result- 
ing from failure of mains or water s u n ~ l i e s  
and incorrect handling. T h e  PW.lO1O is 
offered with a wide range of precision 
cameras although any type of camera can 
be employed, including a Weissenberg gonio- 

Announcements 
meter. F o r  this reason provision is made 
for the X-ray tube t o  be used either verti- 
cally o r  horizontally o r  by means of a cable. 
away from the unit altogether. The high 
degree of stabilisation makes the PW.lO1O 
 particular:^ suited to Geiger-Counter spec- 
trometry with o r  without an automatic 
recorder. The  equipment is stated t o  com- 
ply with the recommendations o f , t h e  Inter- 
national Commission on  X-ray Protection. 

* * *  
FOR fitting to  their hot water tanks, G. A. 
Harvey & Company (London), Ltd., have 
designed a new type of manhole and cover, 
which will be shown for  the first time on 
their stand (No. 150/1, Row GI.) a t  the Build- 
ing Exhibition a t  Olympia, 18 November- 
2 December. The  main advantage of the 
new design is that by preventing the thread 
of the bolts from coming into contact with 
water. corrosion and the consequent risk of 
shearing the bolt heads is eliminated. Fur-  
ther, n o  hemp, red lead or  other jointing 
material is required when fixing the cover 
as  the indiarubber ring supplied with the 
tank enables a perfect seal to  be obtained 
(the firm claims) in much less than the usual 
time. The  advantages of hot galvanising 
will be stressed in the display of tanks, cis- 
terns and indirect cylinders. Wirework and 
perforated metals of every description will 
be on show. * * *  
T W O  ~ublicat ions by the Radioactivity 
Div;sion of the Canadian Department of 
Mines-Technical Papers Nos. 3 and 4- 
dcscribe. respectively. a colorimetric method 
for  the determination of c o m e r  w;th 2.2'- 
diquinolyl, and a fluorimetric method for 
the determinat;on of alulninium with 
8-hydroxyquinoline. The  methods are rapid 
and simplc. and particularly suitable f o r  
routine work and +he fluorimetric nrocedure 
has proved superior to gravimetric and 
colorimetric mcthods. especially for low alu- 
minium values in the presence of iron or  
phosphates. * * *  
WE have received from Dr. M. M. 
Kostevitch of Ruenos Aires a nuvher  of 
c o r k s  of a npner (in the o r ; ~ ; n s l  Rllssinn) 
on 'Trinitromannan and Alpha-cellulose.' 
Interested readers may obtain a copy by 
spplicaticn to this office. 
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Chemical Pressure Vessels 
THE British Standards Institution has set up 
a section to deal with the approval in the 
UK of air receivers. boilers and chcmical 
pressure vessels intended for export to 
Canada. Initially the BSI and the chief of 
the Boiler Inspection Department of 
Quebec drew up arrangements to  covcr the 
necessary ~ervice and these havc now been 
extended by agreement with the Canadian 
Standards Association's Committee on 
Canadian Boiler Regulations to all Canadian 
provinces, whose chief inspectors have agreed 
to accept equipment manufactured in the 
UK provided that: (1) the nccessary regis- 
tration with Canada has been effected; (2) 
the equipment has been constructed in 
accordancc with the relevant Canadian 
specifications; and (3, the necessary inspec- 
tion during and after construction has becn 
carried out by an accepted inspcction agency. 

The section of  RSI dealing with this 
matter has been set u p  in association with thc 
RSI/CSA Approvals Agency for electrical 
equipment so that it will be convenient for 
UK manufacturers of equipment that have 
to comply not only with thc Canadian Elec- 
trical Code. but also with the requirements 
of pressure vessels such as electrode boilers 
and electrically-operated prcssure vessel 
accessories. Manufacturcrs arc invitcd to 
;~pply to thc Institution for full information 
and help. 

Europe's Largest Refinery 
WITH a new 3.1-50.000 tons a ycar distilla- 
tior: unit now' on stream. Pernis Refincry 
(near Rotterdam). in thc Nctherlands. be- 
comes the largest rcfinerv in Europe fin- 
eluding the UK) with an annual crude capa- 
tit:' of nearly 10.000.000 tons. Ruilt at n 
cosc of £2.000.000. the ncw unit-designed b!, 
Shell-has taken just over a year to erect. 

Before thc war. Pernis Kcfincry was GI 
comparatively small size with a capacity . . f  
1.000.000 tons of oil products a ycar. It 
suff'ercd heavy damage during the war but 
rehabilitation was startcd in 1946. Sincc that 
time, thc size has gradually been increased 
until it is now the niost comprehcnsivc re- 
fining coniplex in continental Europe. 

This has been done at  a cost of ovcr 
f 25.000.000 and thc refincry. in addition to 
four distill;~tion units. now includes such 
f;~cilities as thermal cracking and reformins 

units. a catalytic cracking unit. polynicrisd- 
tion plants. lubricating oil :tnd bitumer: 
plants and treating facilities to which J 

luboil de-asphalting and extraction plant 
now under construction will be added. 

There is also a plant for making synthetic 
detcrgents. one for the manufacture of base 
m;.terials for plastics on a polyvinyl chloride 
basis and another for making Epikote resins. 
used as ;I very resistant compound in thc 
paint and varnish industry. Also. sulphur 
is rccovcrcd on a large scale. A plant for 
thc production of a number of chcmica! 
solvents is under construction as well as a 
plant for the manufacture of the new in- 
sccticidcs dieldrin and aldrin. 

New Grades of Carbon Black 
AKKANGEMEN'TS havc bcen madc for 
thc nianufacturc. in thc Unitcd Kingdom. 
of Kosnios and Dixie grades of furnace car- 
bon black previously produccd only in thc 
USA. This was announced by Mr. Oscar 
Nelson, president of Unitcd Carbon Co. Inc.. 
Charleston. Wcst Virginia. on the eve of h ~ \  
dcparture from Europe at the conclusion 
of a prolonged visit. 

A long-term agrecment has been reached 
whcreb! Unitcd Carbon Co. Inc., is making 
its technical knowledgc and engineering ex- 
perience av;~ilablc to United Carbon Black 
1-td.. Sw;insca. for the ~ u r o o s c  of establish- 
ing standards and cnsurhg control of quality. 

Mr. Nelson's visit follows many months 
of  exhaustive studies by thc tcchnical per- 
sonnel o f  Unitccl Carbon Co. Inc.? both at 
Swansea :ind in their engineering depart- 
ment in America. As a result of thesc 
studies. modifications of existing plant and 
proccsscs ;ire alrc;~dy in progress and plan< 
li:~vc becn made for the construction of 
;iddition;il capacity at Swansca. 

Thc modifications now in progress wil: 
rcsult in the production o f  :I general pur- 
pcisc furn:~cc to be rnarkctcd as Dixie 45 
;ind Kosnios 45 by the wiling agents ot 
United C:irhon Co. Inc.. namely. Anchor 
Chcrnical Co. Ltd.. and Ch:incc & Hunt (a 
section of I~npcrinl Chcrnical lndustrics 
I.td.). It is planncd to produce other type< 
of furn:lcc hl;~ck similar to the grades manu- 
factured by Unitcd Carbon Co. Inc.. in thc. 
USA. Thcsc arrnngcments will cnablc cus- 
toriicrs of Unitctl Carbon Co. Inc.. to obtain 
prompt ticlivery of furnace blacks of thc 
hiphcst qu;ility ng;~inst p;rymcnt in sterling. 
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Sulphuric Acid Returns 
SUMMARY of n?onthly returns of pro- SULPHURIC ACID AND OLEUM 

(Tons of 100% H2S04)  A duction and consamplion of sulphuric DI,I(, r e h i r l r  miv I<)  ~ l t a r n h ~ ~  Chamber ' 

.tcid i n  the UK from 1 J u l y  to  30 Septcm- ftrid rnnkwr' returfr! & Tower Contacl Tower & 
only only Contacr 

her, issued by the National Sulphuric Acid stock I July. 1953 . . 30.375 32,701 63,076 
.\ssociation. Ltd.. shows that stocks de- 

:,":;;tion . . . .  
150.229 302,104 452,333 

. . . .  18.670 31,103 59,773 creased during that period from 63.076 tons o leurn  feed . . . .  - 1,464 1,464 

. . . .  10 62,304 tons. Adjustments --46 -54 -100 

. . . .  Use 86,061 114,564 200,625 
~espatches '  96,286 217,331 31 3,617 

T h e  following tables have heen nhstr:~cted Stock, 30 september, 1953 26.881 35,423 62,304, 
t'r om the sunimary : - Tota l  capacity represented 196,680 382,730 579,410 

Precentage production . . 76.4'6 78.9O4 78.1 % 

Stock, 1 July, 1952 . . . . . . . .  
Receipts . . . . . . . . . . . .  
Adiustments . . . . . . . . . .  
C se . . . . . . . . . . . . . .  
Despatches* . . . . . . . . . .  
i tock ,  30 September. 1953 . . . . . .  

* Including uses for purposes other than sulphuric acid 

CONSUMI'TION IN THI. UNITCU KIN<;I>OM 
( I  .Irrll.- 30 Sentc~rnber) 

Bichromate and chromic acid 
8romine . . . .  

Clayz (fuller'b earth, etc.) . . . . . .  2,282 
Copper pickling . . . . . . . .  803 

Dealers . . . . . . . . . . . .  3.1 15 
Drugs and tine chemicals . . . . . .  3,375 
Dyestutfs and intermedi;~tes . . . . . .  18.166 

E\plosive\ . . . . . . . . . .  
Evport . . . . . . . . . . . .  
blue. gelatine and s i x  

Hydrochloric acid . . . . . . . .  
Hydrofluoric acid . . . . . . . .  

11-on pickling (including t in plate) 

Leather . . . . . . . . . . . .  
L~thopone . . . . . . . . . .  

011 refining and petroleum p r ~ d l l ~ l h  . . 
Oi ls (veget;thle) . . . . . . . .  

. . . . . . . . . .  Paper, elc. 
Phosphate\ (industrial) . . . . . .  
Plastics, not otherwize clas.;~lied . . . .  
R.1yi1n and tran\p;~rent paper 

Scuage . . . . . . . . . . . .  
50 i p  and plycerlnc . . . . . . . .  
Sugdr refining . . . . . . . . . .  
Sulphate o f  amnioni ;~ . . . . . . . .  

. . . .  5ulphate.r or copper, nickel, etc. 
Sulphate of magnesium . . . . . .  
Superphosph:lte\ . . . . . . . .  

Tar and henlole . . . .  
Ts l t i le  uses . . . . . .  
T~raniurn oxide . . . . . .  

Sulnhur Zinc 

N e w  Textile Institute Fellows 
MR. 0. K. Si-EELE, B.Sc., M.A., Ph.D., of 

Princeton. N.J., who has been elected a 
fellow of the Textile Institute, received his 
doctorate from Princeton in 1949 after being 
engaged in research on the fine structure of 
trimethyl cellulose. As a post-doctoral 
fellow of the American Textile Research 
Institute, where he was head of the Physical 
Organic Chemistry Section and later direc- 
tor of the Wool Research Project, his work 
was concerned chiefly with studies of the 
structure of keratin fibres and its relation to 
mechanical behaviour-using. among othcr 
techniques-X-ray difiraction and infra-red 
microscopy. Dr. Steele is now in chargc 
of fundamental textile research with Rohm 
8: Haas Co.. Philadelphia, for whom he  
formerly worked as  n research chemist. 
Another newly-elected fellow of the Textile 
Institute is MR.  W. S. SONDHELM, 
M.Sc.Tech.. A.T.I.. textile technologist and 
test housc manager. Ashton Brothers & Co., 
I-td.. Hydc, Cheshire. He was educated a t  
1-cipzig. Caterham and Manchester College 
of Technology. graduating in 1939 and re- 
cciving his master's degree in 1941. He was 
clccteci an as~ociatc  clf the fnstitute in 1944. 
Hc is chairman of the Yarn Quality Discus- 
sion Group  of thc Lancashirc Section of the 
Institi~te. 
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Next Week's Events 
MONDAY 16 NOVEMBER 

Society of Chemical Industry 
Bradford: Technical College, 7 p.m. 

C. S. Whewell: 'Chemical Aspects of 
Textile Technology.' 

Institute of Physics 
Birmingham: Imperial Hotel, 6.30 p.m. 

Annual meeting. Dr. J. H. Fremlin: 
'Nuclear Structure: The Experimental 
Approach.' 

lnstitute of Metal Finishing 
London: Burlington House, Piccadilly, 

6 p.m. Demonstration of Research and 
Control Technique in Electrodeposition. 

Institute of Metals 
Sheffield : Mappin Hall, St. George's 

Square, 7.30 p.m. Joint meeting with Shef- 
field Metallurgical Association and Sheffield 
Society of Engineers and Metallurgists. 
D. Tabor: ' Indentation Hardness.' 

TUESDAY 17 NOVEMBER 

Royal lnstitute of Chemistry 
London: Battersea Polytechnic, S.W.11, 

7 p.m. Joint meeting with Battersea Poly- 
technic Chemical Society. W. S. Wood: 
' T h e  Manufacture and Uses of Hydrogen 
Peroxide.' 

Society of Chemical Industry 
London: Royal College of Sciencc, S.W.7, 

2.15 p.m. Joint meeting of Agricultural 
Group with Crop Protection Panel. Sym- 
posium: ' Grassland Management ' and 
' T h e  Treatment of Turf.' 

Chadwick Public Lectures 
London: Royal Sanitary Institute, 90 

Buckingham Palace Road, S.W.1, 5.30 p.m. 
Dr. John A. Logan: ' T h e  Public Health 
Significance of Environmental Control by 
Engineering Means.' 

Institute of Petroleum 
Manchestcr: Engineers' Club, Albert 

Square, 6.30 p.m. L. Soulal and R. C. 
Cobley: 'The  Blending of Lubricating Oils- 
Continuous and Batch Methods.' 

WEDNESDAY 18 NOVEMBER 
Royal lnstitute of Chemistry 

London: Kings Co:lege, Strand, 6.30 p.m. 
Annual general mceting. H. J. T. Elling- 
ham: ' Prospect.' 

Institution of Chemical Engineers 
London: Caxton Hall, 5.30 p.m. Film 

' T h e  Stanlow S t o ~ . '  

Society of Chemical Industry 
Stirling: Golden Lion Hotel, 7.30 p.m. 

H. Hepworth: 'Some Reflections on the 
Pharmaceutical Industry.' 

Royal Society of Arts 
London: John Adam Street, Adelphi, 

W.C.2, 2.30 p.m. Opening of 200th session. 
HRH the Duke of  Edinburgh presiding. 
Inaugural address by the Earl of Radnor. 
Pharmaceutical Society of Great Britain 

London: 17 Bloomsbury Square. W.C.1, 
7.30 p.m. Professor H. Berry: 'General 
Survey of the British Pharmacopaeia, 1953 : 
Pharmaceutics.' 

Midlands Society for Analytical Chemistry 
Birmingham: The University, Edmund 

Strcct, 7 p.m. B. Bagshawe: ' T h e  Analytical 
Chemistry of Tungsten and Molybdenum, 
with Particular Reference to  Steel and 
Allied Metals.' 

THURSDAY 19 NOVEMBER 
Royal lnstitute of Chemistry 

Gillingham (Kent): Medway Technical 
College, Gardiner Street, 7.30 p.m. B. J. 
MacNulty: 'Some Reccnt Advances in 
F.luoride Analysis.' 

The Chemical Society 
London: lnstitut~on of Civil Engineers, 

S.W.1, 7.30 p.m. Centenary lecture by 
Professor A. Tiselius: 'Some Applications 
of the Separation of  Large Molccules and 
Colloidal Particles.' 

Bangor: University College of North 
Wales, 5.45 p.m. Joint meeting with 
University College Chemical Society. Pro- 
fcssor F. S. Dainton: ' Elcctron Transfer 
Reactions.' 

Bristol: The Univcrsitv, 7 p.m. Joint 
meeting with RIC and SCI. Professor 
N. K. Adam: ' Mcchanism of Dctergent 
Action.' 

Durham: University Science Buildings, 
South Road, 7.45 p.m. Joint meeting with 
RIC and SCI. H. M. Powell: 'Some Inter- 
molecular Compounds.' 

Exeter: Washington Singer Laboratories, 
5 p.m. Professor A. R. Todd: 'The  
Synthesis of Nucleotidc Co-enzymes.' 

Liverpool: Thc University, 5 p.m. Joint 
meeting with RIC. SCI and RAC. Dr. 
J.  S. Anderson: ' T h e  Mechanism of the 
Reaction Between Gases and Solids.' 

Manchester: The University. 6.30 p.m. 
[co~rritrued on poge 1036 
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Joint meeting with RIC and SCI. Dr. J .  L. 
Edgar: ' Manufacture of Chemicals from 
Petroleum.' 

Society of Chen~ical Industry 
London: lnstitution of Structural Engi- 

neers, 1 I Upper Belgrave Street, S.W.I. 
6 p.m. E. H. Nevard: 'Reasons and 
Methods for Timber Preservation.' 

British Ceramic Society 
London: Royal Sanitary Institute, 90 

Ruckingham Palace Road. S.W.I. 10 a.m. 
Autumn meeting o f  Refractory Materials 
Section. 

London: Olympia. 1 1.10 a.m. General 
meeting of Building Materials Section. 

London: Dorchester Hotel, Park Lane. 
7 p.m. Society's annual dinner. 

Institute of Welding 
London: The Polytechnic. Regent Strcci. 

W.1, 7 p.m. D. C. Dixon: ' Productivity 
in the Fabrication of Structural Steelwork.' 

Institute of Metals 
Birmingham: Imperial Hotel, Teniple 

Street, 6.30 p.m. J .  W. Cuthbertson: 
' Recent Advances in Electrodeposition.' 

Liverpool: The Teniple, Dale Street. 
7 p.m. L. Rotherham: ' Metallurgical 
Problems Connected with the Development 
of Atomic Energy.' 

Middlesbrough: Cleveland Scientific and 
Technical Institute. 7.15 p.m. Discussion: 
' T h e  Training of a Metallurgist.' 
FR TDAY 20 NOVEM BEK 

The Chemical Society 
Aberdeen: Robert Gordon's Technical 

College. 7.30 p.m. Joint mecting with RIC 
and SCI. N.  P. - lnglis: 'The  Production. 
Fabrication and Properties of Titanium.' 

Birmingham: The University. 4.70 p.m. 
Centenary lecture by Profcssor A. Tisclius: 
'Some Applications of the Separation of 
1-argc Molecules and Colloidal Particles.' 

Swansea: Univcrsitl. College. 6 p.m. Joint 
meeting with RIC and University College 
Chemical Socict!.. Professor J. Monteatli 
Robertson: ' T h e  Scope and Application of 
X - r a ~ ~  Methods in Organic Chemistry.' 

Institution of Cheniical Engineers 
Huddersfield: Collcgc of Technology. 

7 p.m. Graduates' and Students' Section. 
G .  T. Matthews: ' Low Temperature 
Separation of Gases.' 

Newcastle-on-Tync: Chcniical Enginecr- 
ing Department., Stephenson Building. 6.15 
p.m. Graduates' and Students' Section. 
W. T.  Cosby: ' Electrical Precipitation.' 

Institute of Physics 
London: Institution of Electrical Engi- 

neers, Savoy Place, W.C.2, 10 a.m. Autumn 
conference of the X-ray Analysis Group. 

Manchcstcr: The Univcrsity, 6.45 p.m. 
Professor S. Tolansky: ' T h e  Use of Optical 
Methods lor the Study of Surface Micro- 
topography.' 

Rritish Ceramic Society 
London: Royal Sanitary Institute. 90 

Buck~ngham Palace Road. S.W.1. 10 a.m. 
Autumn mecting of Refractory Materials 
Section (cont'd.). 

London: Dravton House. Gordon Street. 
W.C.1. 9.45 a.m. Building Materials Section 
visit to Building Research Station. 

Market Reports 
L o ~ ~ o ~ . - - l ' h c r c  has been nothing of out- 

standing interest either in prices of indus- 
trial chemicals or market conditions during 
the past week. Contract deliveries continue 
to cover good quantities, and new business 
for homc account has been on satisfactory 
lincs but again the emphasis is for spot or 
nearby requirements. Overseas demand is 
on the quiet side. though the export inquirv 
for some of thc coal tar products. such s s  
creosote oil. phenol and crcsylic acid, is 
fairly good. Prices in the tar products 
section are steady and unchanged. 

M ANCHESI ER.---Steady to firm price con- 
ditions have bccn experienced during the 
past week on thc Manchester market for 
hcnvy chemical products and only in odd 
cases is thcrc any indication of uneasiness. 
Dcliverics under contracts covering a wide 
rxnge. including chcniicals for the textile 
and allied trades. arc bcing steadily called 
for and ;I fair :)mount of replacement busi- 
ncss o n  homc-trade account has been 
reported. Export bookings have bcen on a 
niodcratc .;talc. A few sections of the fcrti- 
liscr trade are active. but otherwise the 
market has not yct fully emerged from its 
seasonal dullness. Most of the light tar 
distill:~tes are meeting with a steady demand. 

G~~sc;ow.-Another good week's trading 
has bccn ttportcd from all sections of the 
trade. ;~lthough buying has bccn mostly on 
;I spot basis with little business placed for 
forw;~rd delivery. which is not surprising in 
view of the uncertain state of some of thc 
m;~rkcts. 
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B.D.H. REAGENTS 
for all responsible la borator.ies 

and for e v e y  aspect OJ! labo~*atoy 
pracrice 

B.D.H. Organic and Inorganic Chemicals 
for Research and Analysis 

'AnalaR' Reagents 

Micro-Analytical Reagents 

Organic Reagents for Delicate Analysis 

Indicators 

Microscopic Stains 

Amino Acids 

Sugars 

Forensic Reagents 

Prepared Reagents for Clinical and 

General Analysis 

B. D. H. Concentrated Volumetric Solutions 

THE BRITISH DRUG HOUSES LTD. 

B.D.H. LABORATORY CHEMICALS GROUP @ 
POOLE DORSE'I' 
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C L A S S I F I E D  A D V E R T I S E M E N T S  

SITUATIONS VACANT FOR SALE 

l'b m q n q m n l  n/ pe~nana anrlnrinq these adwrlinsmsn(r MORTON, SON AND WARD,  LIMITED 
muat be mndr lhrongh a I,on~l Ofire of the .Ilinirtry of o f f e r  
Labour or a Sclrrdulrd Rmployment Agency if thr npplicnnl MIXERS,, 
i. n man nqrd 18-64 inclusizv. or n r o a n n  nsrd 19-bB M P R W P R D  " " U-shaped Trough MIXERS ill 
M u r i v e .  unlrar br or she. or lhe emplovmmf, in o m p l e d  . ~ n y  SIZI! 111) to 3 tons. 
from the prvvisiona of 1h Xotijirfdiona of Vaeoneier MIXERS, Ilorizor~t:~l or Vertical, Jacketrd on 1Jnjackcbl 
Ordur.. 1952 111:lcle to rrclr~irementn. Several in stock. 

BRITISH TITAN PRODUCTS CO., LTD. 
'invites ap l~ l i c :~ t io~~s  fronl 

GRADUATE CHEMISTS AND CHEMICAL 
ENGINEERS 

to rrssixt in control of ( : h r ~ ~ ~ i c i ~ l  Pl~int  0per:itions 
a t  its 

Billingham (Co. 1)urlr:rm) 
and 

GrimsI)y (1,incs.) 
I.'actorirs 

previous experience of plant work not esseoti:rl. 
Salary dependent on npc and qoalilir;~tions. Stirll I$onus 
and Su()er:innuntion Schenies. Al~l)lic:~tior~ I"or1n.i lnny 
be obt:rinetl fron- 

T H E  SECRETARY OF T H E  COMPANY, 
KRONOS HOUSE, 

COPPERGATE, 
YORK. 

HEMICAL ENGINEER, l~nxf(~r:rl~lv with some 
Cindustri:Il exl)erirnrc, rrqnirrd for intrn-sting drvclop- 
mrnt work in i ~ ~ o r s : u ~ i c  chc*~nic;rl fi~c-torv. St:rrtinu s:ll:~rv 
in the r:ingr of E550 to f750 p1.r annrlr;~. Iirply in ronli- 
dence, to BOX NO. C.A. dZr.7, T H E  CHEMICAL AGE, 
154, FLEET STREET, LONDON, E.C.4. 

IltST-CI,ASS CHEMIST rcq~~ired hy pn~grcsxive FI ' II t~lic Conll,any ill the North-Wrst. for rcscarrh 
and t levelop~ne~~t  on s y ~ ~ t l ~ c t i c  rc~sins and ;~llircl n~:rt.rri:~ls. 
Gootl 1)egrce ant1 previoos expr r i r~~c r  d(~sirnl~l~.. S:ll:~ry 
range. E1,000-E1,:100 per :innurn. A Stall' S ~ ~ ~ ) ( ~ r : i n n ~ ~ : r t i o [ ~  
Scheme is in opcrat,ion. Al~l)licants :rrtS r e ~ l ~ ~ r s t r d  to, give 
deti~ils of tl114r irge, clnnlifi(!;rtions :in11 [lrcvio~~s exprrlenre 
BOX No. C.A. 3277, T H E  CHEMICAL AGE, 154, FLEET 
STREET, LONDON, E.C.4. 

NDUSTRIAL CHEMIST reqrrirrd to assist ill Trrhnica 
, ~nrtmc>nt of l!o~nl~:iny r~~gax( 'd  ill ~~ro~lllct, ion of Ilk 1 

Magnesitunr and M:~gnt.sin~n Alloys. I111tit.s will i ~ ~ r l u d e  
invc.stip:rtion of ~trol)lc~ns arising in p r o d ~ ~ r t i o ~ ~  tlrl~tirt- 
ments, irnd in 1lrvrlol1111c:nts of new prorrssrs. I<ss~~nti:rl 
qunlilicntio~~s :ire Honours I)l!arc*c in ('l~crnist.ry, or 
Assocjatr.shil) of tl~t. Royal Institutv of Cl~r~nistry. with 
st lcast five yr:~rs' ~.xpcrience of inrlnstrisl p r o ~ l n r t i o ~ ~  of 
inorcanif rl~cn~i~:;ils. ( 'o~~tril)ntorv St:~ll  I'I.IIS~I)II Scl~~.rne 
in (;i~rr:itio~~. :ipplie:~tio~~s, in wkili~~x. 'witl~ fill1 (Iet:tils 
anti ~~osi t ions  111~l(1, to PERSONNEL MANAGER, 
MAGNESIUM ELEKTRON LIMITED, CLIFTON 
JUNCTION, NEAR MANCHESTER. 

Y O K  SALE 

rnt=rli(*ir~.~l i~ls~~l:it inp ; :~l-o 111n1l)s eror~~ltl  :rnd gr;~n~~l;rtrd; 
estsl~li*l~t~d 1S:10 : c.orltr.lc~lora to I I  .\I ( :uwrnmr~~t . -  
THOS. HILL-JONES. LTD., " INVICTA" WORKS. BOW 
COMMON LANE, LONDON, E. TELEGRAMS HILL- 
JONES, BOCHURCH LONDON." TELEPHONE 3285 

JACKETED PANS 
In  utnir~lrss stl!el or ruild stcrl, wit11 or withoqt miv i~~ ;  

gr:lr. 
500e. .I;rrk(!tecl AUTOCLAVE with detnchnhlt? cover 

150 Ill. in j;~r.k~.t. 
500g., 300g. ilnd 2 0 0 ~ .  AUTOCLAVES in mild steel. 

riveted constrr~ction wit11 det;~cl~al)le coven. 

HYDRO EXTRACTORS 
From stock: 7 2  in. to :It; in., hy BROADBENT. and 

42 In. by WATSON LAIDLAW, all electric. 
thornnghly reronditioned, cornl~lcto with starters. 
:rn(l guemoteed. 

PUMPS 
A large selection in stock, 2 in. to F in., new and sewnd- 

l~antl . . .. . . -. 
INPUIRIES INVITED 

MORTON. SON & WARD,  LIMITED. 
WALK MILL, 

DOBCROSS. NR. OLDHAM. 
LANCS. 

'Phone : S:11I~11~~wortl1 4Ri. 

TAINLESS STEEL PLATE HEAT EXCHANGER 
I,v A.P.V. CO.. LTD. 'I'vno IIH. 70 r~ltrtes 43 in 

16 in., t'nt;~l l)n)j~;ct~.(l ;irc:i ':<*ti sq. ft. 
Hy(lr:~nlicaIly ~~l)r.rnt,t,d ol)c\ninr and rlosinr qrar. 

STAINLESS STEEL CRYSTAL DRIER 11y MITCHELL. 
:% ft. 0 ill. ~lialn. 11y 1 ft. li ill. tlecp. STEAM 
JACKETED Il;~t I ~ o t t o n ~  wit,l~ t.wo S.S. r);~tldlrs 
u ~ ~ ( l ~ x r ( l r i v ( * ~ ~  t l ~ r o r ~ g l ~  11t.vel g v : ~ r i ~ ~ g  from'clirrct- 
roul1l1*11 1 11.11. 4Ol)i3/50 gc;~rt-~i  noto or. .bcket 
workiug prc,ssure. 16 111 per nqtmre i~~c l i .  

M.S. SPIRIT EXTRACTION PLANT, con~prisinq 3 ft. 
cli;u~~. I)!: 5 ft. (lrt.11 ~*str:lctor with dished hottom 
inekrteti for 5 11). Iwr souiin: inch worki~~rr nresaure. . = . .  . 
( .~II I IPIIs( .~ ,  s~'p:~riltor, stor;lge t:rnk. 

KESTNER HORI:.ONTAL TUBULAR EVAPORATOR. 
11;1vins ~ i x  I I I ~ I I S  (wpprr tul~(! l &  in. l)ore by F ft: 
I~)ng, co11111l(.te wit11 col111er r?r~y)tior~ 11r)t. 

STEAM JACKETED COPPER STILLS. I:O callona 
rap:r(.it,y. I:ittr(l str,:ir~-n~.~~k. si'il~t and '  lirht 
~ I ~ I S S I * R ,  etc.. : I I I ~  r o ~ n l ~ l r t r  wit11 ropprr foil ron- 
tl t ,ns~~r. J :~rket  working prossure 40 Ib. per 
s ~ ~ l ~ : l r t ~  inch. 

STEAM JACKETED COPPER BOILING PAN. 100 rallnns 
c~:rl~:i(.ily. 11oltt~l-011 cast-iron j:rrk~.t.'sr~itable for 
411 111. IBrr S I I I I : I ~ ~  i11r11 worki11q [)rt,ssure. 

DOUGH MIXER. Irnvine " I1 " tro11rI1 1 ft. 5 in. l)v 
I ft. i in. 'wicle at't.op 11y 2 ft. ~lrrl) .  Shert hr:& 
trough. c;rnt-irou rn(ls, l:.M. ;igit;rtor. Ilelt driven 
ant1 :~ r r :~ r~gc~ l  for 11:i11d tilting. 

M.S. HORI ONTAL " U " TROUGH MIXER, 8 ft. hy 
1 ft. 9 in. I)v 2 ft. 1lre11. I"i~~-tvr~t,  :rcit:ltinu cear 
twit 11rivt.n il1ro11g11 111,iir~l g(.:~ii;~r f ron~ f : i~t  and 
Ions(. II I I I ICVS.  A r r : i n ~ ~ d  for I I :~II (~ tiltins. 

Cast-iron VACUUM DRYING OVEN I I V  TAYLOR 
4 ft. Ily 2 ft. I0 in I I ~  4 ft. I; in f;ont tn hark; 
11:rvinw ten stearu-l~r:~t,rtl h1.S. ~)lrttc.ns r)itrhrd a t  
:I in. Hinge11 door t ~ t  rncl~ end. S L C ~ I ; I  workinq 
pressure 1.5 111. 111.r wln:rrr inch. 

HARRISON-CARTER DISINTEGRATORS. sizes 26 and 
00. lIcslt, 11rivr11. 

PROCESS & CHEMICAL ENGINEERING CO., LTD.. 
618, NORTHUMBERLAND PARK, 

TOTTENHAM, 
LONDON, N. I 7. 

I'11onc : T u  A t c n I ~ : ~ n ~  24:M (:4 Iinrs). 
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FOR SALE FOR SALE 

PROCESS PLANT 
PASCALT, PIN DISC MILL, 'I'>pr No. 1, ~notorised 

4001:3/50. C ~ ~ l ~ i r a l  l i > ~ ~ l  I ~ < l l ~ l ~ e r  appnjx. 24 in. 
diam. l'crrn:t~~vnt I I I : I ~ ~ I , ~  of cllutc typn. Iliv- 
cll:lrge C ~ R I I I I I ( . T  ( ~ I I > I I I I ( > I  I i n ~ d ,  wit11 bW!gillg 
ontlet 5 j  in. di:rln. 

.Yo. 3 K E K  MILL, cornl~r is in~ M.S. g:rlvnnisrtl I ~ i u  48 In. 
di:~ni. i ~ y  ?!I ill. tlecl~, taperinu t,o two 8 in. diam. 
o ~ ~ t l e t s .  Grinding c l lan~l~cr  1 s  in. diam. Unrler- 
driven throurrl~ enclosetl Kt';~ring wit11 I~:lre shaft 
t.xter~sion. Sl~it:tl~lt. for grinrline I lb ro~~s  innteri:~ls. 

I'r~llsed Vertical MIXER Iby Ilrit.rlry, Collii.r, with 
stainless strt.1 l i~~er l  I)HII IX in. cliam. IIY 10 in. 
derp. j:~cket.t~d 16 .lh. w.11.. \vil,h spiral-type 
nnitator. F:~st ant1 loose pulley drive. 

>MI gal? C.I. MIXING VESSELS. 6 ft. tliam. IIV 5 ft. 
" deep. A ~ r l ~ o r - t y ~ ) ~ .  :luit;itor, driven through 

Ibevel gears, : I I I ~  fils1 n11i1 loose I ) I I I I C ~ S .  
. l bo  VERTICAL MIXERS, 3 ft. ti in. d i :~~n .  by 2 ft. O in. 

cl,sep, of in. rniltl stct.1 11li1t.1. 'J'win ~~nderdriven 
scr;iprr ;lait:~tom. I i i ~ ~ g e d  (,over wit11 I:! in. cliarn. 
St~e(1. Ilotto~n ritle 5 in. d i : ~ n ~ .  o ~ ~ t l r t .  hlotorised 
40013!50. 

'l'l~ree fcerlesv MIXERS, 80-qt. capacity, fitted integral 
inotor, 1OU/:l,:~o, \\.it11 vilrious \vhi3ks and beaters. 

>I S. 1,e;ld-liued MIXER, 2 St,. 3 in. i.d. I)? :l ft. deep, with 
I:! in. eorlc I~ottorn, 2 in. fl:~n~.t.tl bottom outlet. 
Vessel totally encloscd, lead-covt.red p:rtldle t.ype 
agitator. 3lotorised 400/:%/50. 

GEORGE COHEN SONS & CO.. LTD., 
WOOD LANE. LONDON, W.12. 
'1'1.1. : Sl~r t ) t~~.r t i s  JIIISII 2070 and 

C. BARBER, LTD. 
.I. FILTER PRESS, 2:3! in. sllll:lrt', by MANLOVE C ALLIOTT: ~,l:trc :LIIIJ  l 'm111~ tyl~c', 18 (.lli~r~ib('rs, 

nrrnrlzt.tl tor \ \ .ns l~i~~u.  I:xi.r.llent condition. 
TWO HYDRO EXTRACTORS, 72 in., by BROADBENT. 

(OIL(. II('\\ .  :11111 :llllls(.tl.) 
TWO " HORMANN " :I0 e ~ n .  Stainless Steel FILTER 

PRESSES. 
STORAGE BINS i r ~  xt:iinlrss steel, r.ylindrical, with 

c o v r r ~ ,  4O/l2il1;lO gallons e11]1:1rity. 
CANNON STEAM-JACKETED ENAMEL-LINED PANS, 

I l l  ar:rI 2:) E:III(IIIS. ,\I1 ne\v an11 111111se(l. 
DOULTON 2Tr-cnll1)11 COPPERS wit11 {ids. NEW :lnd 

ll~llls~ll .  
WELDED VESSELS of ;11l t.y[~cs. in mild sti~.I or stainLsnu 

I ~ ' : ~ l ~ r i ~ ~ : t t i ~ ~ l  to custon~rr 's s~)ecitlr'ntions. 
TWIN ROLL FILM DRYER hy MILNE, with stt.:~nl- 

hratcd rolls 28 in. di:trn. Iby (iO in. long. Motol.iicd 
400/140 volts. :l-l111:1sr*. 

C. B A R B E R  L T D .  
S I L V E R D A L E  G A R D E N S  
H A Y E S  M I D D L E S E X  

Tcl1~l111ont~--1T;iyi~s 2735!0 

N E  TORRANCE MICRO TWIN-ROLLER MILL. 0 Cast roll.;, 14 in. I)y X in. \\.:~tc-r t.oolrtl. Fast ;lud 
loost, 1111l1ev-tlrivr. 

'rwo DE LAVAL.SEPARATORS,  VEE-BELT DRIVE. 
l:ood r o n d ~ t ~ o n .  

THOMPSON & SON (MILLWALL), LIMITED, 
CUBA STREET, LONDON. E.14. TEL. EAST 1844. 

SELWOOD FOR TANKS O*' 1L-500 : gillln~~ I;n;~mrl 1,ined STORAGE TANK, 
ex-milk xtortlge. Cork-insulatril ~~~o to r -d r iven  
:igit;ltor fittrrl. Monntril on adjllsl: l l~l~ legs. 

Ont-*On ::~llon DITTO. 
Full detirils of tllesc :~ntl  ot11t.r Tanks on :rpplication to :- 
WILLIAM R. SELWOOD, LIMITED, CHANDLER'S 

FORD, HANTS. J'hone : 2 7 5 .  

8 hr:ind new jacketed STERILIZING VESSELS, 7 ft. 
lonp by 3 ft .  diam., coinl~letc with fittings. 

3 rxcc~llcnt VACUUM OVENS. con~!)lete with vacuum 
pu~nps,  tr:ryq~ind G~o~igings: 

2-18 in. KEK PLATE MILLS. coml)lete with feeders 
delivc.ry I ~ ~ I I S .  r ~~o to r s  ~ I I I ~  entaitlature. 

$1 \Vorssan~ ROTARY PRESSES. 
POWDER DRESSING or SIFTING MACHINES, v:lrious 

S~ZPR.  
1 Jol~nson FILTER PRESS, 3(i in. sqnerr, plate and frame 

typc, doul~le inlrt : ~ n d  onclosetl delivrr,y ports. 4 
1 Johnson FILTER PRESS, 47 plates, 3'2 In. square, 

centre fr1.11. t~o t lo l l~  corner open delivery. 
Wood FILTER PRESS, lil t,ed 0!) ribl~crl pl:ltes, 2 ft. 8 in. 

sqnnrtS, \\.it11 to11 rentre fwd :rnd bottom e~lclosed 
drlivrry c.l::~nnel. 

24 in.. 30 in. and 30 in. HYDRO EXTRACTORS, self- 
halaneinrr. swan-neck tvt~t:. self-e~nntvinrr bottom. .. . A .  - 
belt and nlotor driven. 

Herbvy cirke CRUSHING MILL, 2-pair high, by Nicholson, 
for c:ike 1111 to 3 in. thick, rolls 30 in. long, top 
with coarsc t r e t l ~  9 in. dinm. bottom with Bner 
tee t l~  I2 in. di:lnl. 

5 srts of A.A. CRUSHING ROLLS for linseed, cottonseed, 
etn., 4R in. Ion!!, belt clriven, nitli feed hopper, 
side frnnlrs. I~asel~lnte and strlking gear. 

Iiennctt Copper-built EVAPORATOR, 4 ft. diam. by 
4 ft. 6 in. I~izh, stcan1 j:~cketerl bottom, mounted 
on Ipns, wit11 S\V:III-neck Y : ~ ) O I I ~  pipe and separate 
vert,ic:rl I)rlt drivcrr vacnrlnl pump. 

" U " s11:rpetl horizontirl jacketed MIXER, 7 ft. long, 
3 St. widc,, 3 It. :l in. deep, bell :~nd  gear driven. 

3--,5 roll REFINERS, litt,ed cl~illrtl iron, water-cooled 
rolls. 10 in. long, 16 in. d i : ~ ~ n .  I)elb and gear 
driven. with cl11t1.l1 drive suitnble for motor, by 
- ~ . - -  - 

1 NO. I .4 w:rt,pr-coo~r:c~ CIRCULATOR MILL. 
0-I.:scellrnt Nickel-linrti Jacketetl TILTING PANS. 

60 g:~llons rapacily and for 40 Ih. working prcssllre. 
1-MICRO-PULVERISER. size 4. cornnlete with motors . . 

:rnrl :tI1 bt.1011~'in~s. 
2-l<mntl New ICnrlos(.d .Aluminium TANKS, approxi- 

rn:rtcly 11 ft. l o n ~  by 4 ft. 9 in. wide by 7 ft. 3 in. 
drc.1). 

5-ISxcclli.nt Porcr-lain DISC MILLS. 
1-Alumini~~m STILL, ?tmmn j;tckrted, didled top and 

bottom; :rr~[~rox~rrratrly 4 ft. H in. tliametcr by . . 
li ft. deep. 

RICHARD SIZER, LTD., 
ENGINEERS, 

HULL. 

CONOMIC BOILERS-9 ft. d i a~n .  hy 12 ft. 6 in 
Foster Y ; ~ k s ,  200 Ib. w.11. ; 8 ft. di;rn~. by 1 4  ft. 
Pax~narr, 180 11). w.p. Twenty otl~ers, all sizes. 

Wllessoe 01)en 'I'op I<iveted Steel MIXING TANK, 
13 St. dianr., by I5 ft. tlrep, !) / l t j  ill. plate. 

N E W  GALVANISED PIPING. Immediate delivery. 
Jol~nson Vilter PRESSES, 25 in., 18 Frame, 
practically new. 

TWO 35 St. long by 9 ft. tliam. Lead-lined TANKS. 
ONE Stainless CONICAL HOPPER. 7 ft. 3 in. diam., 

over:~ll dept l~ ,  7 ft. 6 in. 
TWO I<ro:~tlt)t.nt WATER-DRIVEN 'CENTRIFUGES, 

30 in. di:l~n., 12 in. deelj, 1,150 r.p.m., 150 Ib. 
pressllre. 

S IX  O.T. TANKS, 7 ft. diam., 14 ft. deep, rubber and 
brick li~ie(i. 

SIX Alurt~itiiun~ CONDENSERS, 14 ft. long by 2 ft. 6 in. 
dialu. 38ti 'L'l~l~es, in. o.d 

FORTY Itivetetl RECEIVERS, 8 ft. G in. long, 5 ft .  9 31. 
diarn., 7(i ii). w.11. 

CAST-IRON PIPES, 50110 ft. Each O in. and 8 in. N E W  
VALVES in Sta~n,kss, Gnnmetal, En:~~nel  Lined. 
Free Catalogue. Watkins Machinery Ilecord," available 

F R E D  WATKINS. (BOILERS) LTD., 
COLEFORD, GLOS. 

F O R  SALE,  : ~ f ~ l ~ r o x i r ~ ~ : ~ t e l y  X to113 D D T  POWDER. 
I'ricc :!>. :?d. pcr II)., ex-works. -\1101y BOX No. 

C.A. 3276. T H E  CHEMICAL AGE. 154. FLEET STREET. 



1040 THE CHEMICAL AGE 14 Nol.c,t)ih~t. 13YJ 

FOR SALE 

HANGE-PAN or PONY MIXER, 5 g;illo~ls, ~lotarll- 
Cal)le pi111 r~ *vo!veb in ,q,pt~sitv 11ir(~rtio11 to ;i~it , ;~tors.  
Ext,r;l II:IIIS : i \ - :~i l :~i~I~~,  -vIf. 111tn1rri~vd. :\.C'. WINK- 
WORTH MACHINERY, LTD.. 65, HIGH STREET, 
STAINES. Trl. : 1lJ111. 

WANTED 
3 

C A S H  Ilu)vl.-; ; i l l  t.r:l~lc. of S~)II-~;~. I .~UII . -  .\lel;rl S~'r;ip. 
I<c~sitl~~rs.  9e111l ~ l ~ * t ; ~ i l < -  D. HARRIS, 28 GEARY 

ROAD, DOLLIS HILL. LONDON. N.W.10. 

INDUSTRIAL BY-PROIjUCTS, LTD., 16, Phi!pot Lane, 
London, E.C.3, will be pleased to receive particular8 

of any by-prodnct,~, waste materials and residuee for 
dlsposa:. 

C R U S H I N G .  GRINDING, MIXING and DRYING lor 
the trade. 

T H E  CRACK PULVERISING MILLS LTD. 
Plantation House, 

Mincing Lane, 
London E.C.2. 

GRINDING, CRUSHING AND GRADING 

FINE GRINDING LTD., 

BLACKHOLE MINE, EYAM 

TELEPHONE EYAM 227 

DULVERISING of every descrintion of chemical and 
other materials for the t rade witll improved mills. 

wharfage, anti storage f;rcilitics. THOS. HILL-JONES. 
LTD., " INVICTA " WORKS, BOW C?,MMON LANE, 
LONDON, E. TELF,GRAMS : HILL-JONES, 
BOCHURCE LONDON. TELEPHONE 3285 EAST. 

W ET AND DRY GRINDING, Mieronising, Grading and 
%fixing of hiir1er:rls and Cher~licals for ail tradea. 

Also supl~liers of proul~d zircon, sillima~~ite, fused silica, 
precision casting materials and a wide ranCe of ground 
minerals. 

W. PODMORE & SONS, LTD., 
SHELTON, STOKE-ON-TRENT, 

Phones STOKE-ON-TRENT 2814 & 5475 

PATENTS & TRADE MARKS 

INGS PATENT AGENCY, LTD. (R. T. King 
KA.M.I.Mech.E., Patent Agent), 1468, Queen ~ i c t o r i i  
Rtreet, London, E.C.4. ADVICE Handbook, and 
Omultation free Phone: City 6161. 

- - - - . - - - - - - 

For Classified Advertising 
TllE CIIERIICAI, AGE 

. Gives direct and immediate penetration. 
I s  the recognised llaison between buyer 

and seller. 
Accepts advertisements up to first post 
on Tuesday for insertion in that week's 

issue. 
Gives a reduced rate for more than three 

insertions and 
PULLS IN RESULTS 

- - 

- - - - 

w H ICH ~11vmica1 0 1 .  
I 

~ ~ l : t r - ~ n : t ~ c . ~ t  I C ~  r 11dll~t 1-1. 

1 

I \visllc~5 t o  

I REPRESENTED 
in t l i (*  

I 

1 NETHERLANDS ? 

I 1 1 ,  \\.c.ll-l;~lown 
1 1 >utc.li COI: !~~~c~~-c.ial-llousc. 

\\.ill  g l ; ~ ( i l \ ,  1 1 i ) ( l e r 1  : ~ k ( b  S ( I I I I ( ~  I ~ O I . I -  

I l ~ ( ~ ~ ) I - ~ s ( ~ l 1 t : l  t i011s  

I 
1 \ \ . I - I I C I ~  

Box No. C.A. 3278, 
THE CHEMICAL AGE, 154, FLEET 

I 
STREET, LONDON, E.C.4. 

I 

- 

A N E W  FIBRE-FREE 
FILTER PAPER cf: * The complete wet- , - jw&<'' strength equivalent 

of the standard ~3 
Enqutr~es and orders 
o r  " Postl~p " Papers 

should be addressed POSTL1,P 
to our Sales Repre- n#i/l .!;:$:I i/ 

sentatlves :- 
TECHNICAL PAPER 
s A L E s L T  D .  9. EVANS, ADLARD & CO. LTD. 
BRIDEWELL PLACE, 

LONDON, E.c .~ .  WlNCHCOMBE GLOS. 

SPECIALIST ENGINEERS TO THE 
CHEMICAL AND ALLIED TRADES 
W O O D E N  VATS, DRUMS and  PADDLES 
P U M P S  of var ious  types  
DRYING MACHINERY 
C H O P P I N G  and  C R U S H I N G  M A C H I N E S  
AGITATING and  DISSOI.VING VATS 
STAINLESS STEEL DRYING TRAYS 
H A N G 1  NG CLIPS for skins and leather board 
SPECIAL P U R P O S E  MACHINERY 

EDWARD WILSON & SON LTD. 
Ain t ree  Road, Bootle. Liverpool. 20 

Telephone : Telegraphic Address . 
Bootle 229112 Motron. Liverpool 20 



SPECIALISTS IN 

BULK LIQUIDS 
TRANSPORT 

Acids Oils Spirits 
and General Chemicals 

Harold Wood & Sons, Ltd. 
Worrnald Street, Heckmondwike 
Telephone : H E C K M O N D W I K E  1011/5 

Tdoqrnphic .Iddress : '"hallspot L" Ilc~~kmol~ilwikc 
London Office : 22 SOUTH MOLTON ST.. LONDON. W.1 

7 ' ~ l r p h m e  : . l ln! l fr~ir  i l i l l t i l '  

BITUMINOUS PRODUCTS, PAINTS, 
MOULDED RUBBER GOODS, 
PHARMACY, CERAMIC WARE 

apply :-PENRHYN QUARRIES LTD. 
Port Penrhyn, Bangor 

N. Wales 

For all kinds of Acid Lifting, Haughton's Centrifugal 
and Plunger Pumps in Regulus and lronao Metal 

.\<.,id , , ,r  Ilirislrnr~d Lasl 

HAUGHTON'S METALLIC CO. Ltd. 
30. ST. MARY-AT-HILL, LONDON, E.C.3 

The Outstanding Issue 
of the Year 

* 
A MILESTONE IN 

CHEMICAI, TRADE 

.JOURNAI,ISM 

The 1954 L'llc,mic.rtl Ag1, Annual 

Review Number will be a digest of 

an eventful year. It will record 

progress in instrumentation, modern 

lahorntory equipment, new plant 

and machinery, the rapid strides in 

inorganic. organic. analytical and 

physical chemistry and the manner 

in \\hich these advances have been 

applied to chemistry {in industry. 

It will be ;I permanent record of 
chemistry in 1953. 

The Chemical Age 
Annual Review Number 

Janl~arp 9th 1954 

BOOK YOUR ADVERTISEMENT 

NOW AND GET THE 

BEST CHOICE OF POSITION 
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I N D E X  TO ADVERTISERS IN THIS ISSUE 

Alumina Co., Ltd. (The) 
Audley Engineering Co.. Ltd. 

Page Poge 
Kestnqr Evap. & Engineering Co., Ltd. 1042 
Kilner. John. & Sons (1927). Ltd. 1041 

B.A. Holland Engineering Co.. Ltd. (The) 1000 
Berk. F. W., & Co.. Ltd. 1002 
Blundell & Crompton, Ltd. Cover Three 
Boulton. William. Ltd. 1000 
British Carbo-Norit Union, Ltd. 1042 
British Drug Houses. Ltd. (The) 1037 
Bryan Donkin Co., Ltd (The) Back Cover 

Classified Advertisements 1038. 1039, 1040 

Foyle, W .  & G., Ltd. 1042 

Leigh & Sons Metal Works. Ltd. 1042 
Leitch, John W.. & Co., Ltd. 1001 

Marchon Products. Ltd. 999 

Newton Chambers & Co.. Ltd 997 

Pascall Engineering Co.. Ltd. (The) Back Cover 
Penrhyn Quarries, Ltd. 1041 
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Harris (Lostock Gralam). Ltd. Cover Three 
Haughton's Metallic Co.. Ltd. 1041 
Holmes, W. C., & Co.. Ltd. 998 

Gethings. B., & Son Cover Three 
Glebe Mines. Ltd. Cover Two 
Greening, N.. & Sons, Ltd. 1035 
Guest Industrials. Ltd. Cover Three 

Kaylene (Chemicals) Lrd Front Cover 

S t .  Helens Cable & Rubber Co. Ltd. 1004 
Solway Flowrators. Ltd. 1001 
Sutcliffe. Speakman & Co., Ltd. 996 

Technical Paper Sales. Ltd. 1040 

Wilkinson. James. & Son. Ltd. 998 
Wilson, Edward, Son. & Co., Ltd. 1040 
Wood, Harold, & Sons. Ltd. 1041 

Solvent Recovery 
Plant 

Carbon Adsorption 
System 

British Carbo-Norit Union, Ltd. 
176, Blackfriars Rd., London, S.E.l 

~llllllllllllllllIllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllg 

E THE WORLD'S GREATEST BOOKSHOP 

- - 
A l l  n e w  B o o k s  ava i lab le  o n  d a y  of p u b l i c a -  Z - z - t ion .  S e c o n d h a n d  a n d  r a r e  B o o k s  o n  E 

E - e o e r y  subject .  S t o c k  of o v e r  t h r e e  m i l l i o n  - - - - v o l u m e s  - - - - - 
Z - S u b s c r i p t i o n s  t a k e n  f o r  B r i t i s h ,  American - - - - a n d  C o n t i n e n t a l  M a g a z i n e s  

- - - - - 
119-125 CHARING CROSS RD., LONDON, W.C.2 - 
I Gerrard 5660 (16 lines) * Open 9-6 (inc. Sot.) - - - - - - Nearest Station : Tottenham Court Road - 
%~~~~~~~~~~~~~~~~~~llllllllllllllllllllllllllllllllllllllllllll,!llllllllllllllllllllllllllll~luulllllll~ 

KEEBUSH 
Keebush is an acid-resisting constructional 
material used for the construction of tanks. 
pumps. pipes, valves, fans. etc. It is completely 
inert to  most commercial acids ; is unaffected 
by temperatures up to 130°C ; possesses a 
relatively high mechanical strength, and IS 

unaffected by thermal shock. It is being used 
in most industries where acids are also being 
used Wr i te  for particulars to- 

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

&SONS 
METAL 
WORKS 
Orlando 
St.. BOLTON 

C A R B O Y S :  P A C K E D  C A R B O Y S  
C A R B O Y  TILTERS A N D  BARROWS.  
SAFETY CRATES T O P  PROTECTORS. 
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