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C O N T I N U O V S

M E T H O D S

CLARIFYING

THICKENING

CLASSIFYING

CO U NTER  CURRENT W ASH ING

FLOCCULATING

FILTERING

increasingly 

applied aver 

a wide range 

of ehemteal 

processes

l i f V E S

A B F O R D  H O U S E , W IL T O N  R O A D , L O N D O N , S .W .I



ii THE C HE MI CA L  A G E S e p t e m b e r  1 4 ,  19 4 6

EDGcAR ALLEM & CO, LIMITED.
IM PERIA L S T E E L  W O R K S :-SH EFFIELD .9

B R A N D O N
for

ELECTRIC MOTOR REPAIRS 
AND REWINDS

All Repairs 
V A C U U M  IM P R E G N A T E D

Fully Guaranteed

B R A N D O N  E L E C T R I C A L  E N G . ,  G O .
(LEEDS), LTD.

A .I.D . A p p ro v e d

L E A T H L E Y  R O A D  • L E E D S  • 10
T e le p h o n e  : L eed s 22703

M u l t i p l y  m  m m m  

i f f #  1 0  ¡ | j _______

Is he still a 
working machine ?
No! The weight of his body is too great for his 
legs to  w ithstand, body weight having increased 
d isproportionately to  bone strength . fo u r  
machines have often to  withstand constantly magni
fied stresses. Make sure th e ir steel bones are 
strong enough by using Edgar Allen steel castings 
for the  vital parts. Edgar Allen steel castings are 
made by th ree  different processes in ten  different 
steels, and in w eight from a few ounces up to  20 
tons. The process is chosen to  suit the  steel, and 
th e  steel is chosen to  suit the job.

.. ■ _ .. i  .
W r ite  for the E dgar A llen  Steel Foundry Book.

Simplicity 
STEAM TRAPS

Unique in 
design and 
foolproof in 
o p e ra t io n ,
“ Simplicity “ 
Steam Traps 
have only one 
moving part 

freely floating ball. 
Send for a trap on trial.
Delivery of most sizes__
can usually he effected 
from stock and every 
endeavour Is made to 
supply urgent require
ments at short notice. 

T H E

KEY EN G IN EERIN G  CO ., LTD.
4  Q U E E N  V IC T O R IA  STREET, L O N D O N , E .C .4 

an d  T R A F F O R D  PA R K , M A N C H E ST ER . 
Te lephone: CITY 2235 . T R A F F O R D  PA R K  1903.
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H U N S  L E T ,  L E E D S *  1 0
Tel: LEEDS  32521 

'G rom s: OXBROS, LEEDS

London Office :
W in c h e s te r  H o u se , O ld  B ro ad  Stre e t, Lo n d o n , E.C.2. 
Tel.: London W all 3731 'G ram s.: "Asbcngpro, Stock. London

wj6

hi A i|̂  —

The purposes increase daily for 

which D D T /G E IG Y  can be used with 

success. The latest information upon 

methods of application for textile, 

paint, pharmaceutical, veterinary, 

sanitary, horticultural, agricultural 

and other purposes isatyourdisposal.

DT/CEICY
Pharm aceutical Laboratories Geigy Ltd., N ationa l Buildings, M/c. 3.

D.S .7Stafford A llen  & Son, Ltd., 20, W h a r f  Road, London, N . I.

■ v - w r v 'W O O "

SPECIAL PURPOSE VESSELS
b y O X L E Y

for the Chemical Industries
O xley undertake the m an u
facture of p lant for sp ec ia l 
p u rp oses, w hether in  w eld ed  
or r iveted  construction , in  
m ild  or sta in less s tee ls , to
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I ’m Samka the System for all-round fuel economy
Saving fuel is more than a mere slogan. In  
these days of world-wide shortage it is of vital 
national importance. How can it be applied 
to your industry? Have you-tried to improve 
the efficiency of your plant ? Is more suitable 
equipment available? These are some of the 
problems for which Samka the Fuel Saver 
has the solution.

Wherever heat transfer is required— in 
mixers, autoclaves, driers, water heaters,

4k W ith Samka double wall vessels, heat transfer is 
piping systems from  50 to 150  B.T.U .Isq. ft.¡hr.

evaporators, vacuum and reaction vessels— 
whether for the food, plastics, chemical, paint 
or other industry— by using Samka double 
wall construction, the wall thickness of 
pressure vessels can be considerably reduced 
with consequential saving in weight, raw 
materials and fuel.

Similar results are realized with the Samka 
piping system.*

W hy not ask for further details?
from  250  to 400 B.T.U .Isq. ft.Jhr.i°F . and with Samka 
l*F.

BL 40II -C r



Use «G A M M E X A N E ’ D t / S T  D .034  

wherever flies breed

Use ‘G A M M E X A N E ’ S P /G 4 Y  L.044  

against adult flies indoors

* G am m cxane ’ is persistent in  action  

and unaffected by sunlight or m oisture

‘ Gammcxane* Dust D.034 and •Gammcxane* Spray L.044 are available in 
limited quantities

I M P E R I A L  C H E M I C A L  I N D U S T R I E S  L T D .
N O B E L  H O U S E  - - L O N D O N ,  S . W . l

0.8
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The Basic Principle
of the

UNIVERSAL 
MIXER
Is capable of adaptation 
to innum erable  
industrial 
purposes.

Here, for instance, is a machine of 18 gallons 
capacity, w ith ou r Sigma type blades carrying 
adjustable, serrated edges, revolving in opposite 
directions against a saddlepiece likewise serrated , 
to  obtain a shredding action simultaneously with 
thorough incorporation of the mix.

The jacketed trough is lined with renewable steel 
wearing plates.
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—  but, unfortunately, already 

in lim ited supply so write  

for your copy today!

f l a v o u p.i « gS
f'' ' î /  .
£$lNflAWMATERUaS 

PUSTICIZĘBS/ ;

This Concise L ist of M onsanto Products, will 
be an invaluable guide In helping you to  choose the 
right chemical for the right job. The contents— 
44 pages of basic technical and commercial inform
ation on well over 100 Monsanto chemicals—are 
arranged in alphabetical o rder for ready refer
ence. You cannot afford to  be w ithout this little 
bo o k — on your desk o r in your pocket. W rite  
for your copy today to  : D epartm ent Al.

MONSANTO CHEMICALS L IM ITED  
VICTORIA STATION HOUSE, LONDON, S.W .I



O L E U M
(ALL S T R E N G T H S ).

SULPHURIC > \ T > y «  'k L /

N I T R I C  
DIPPING & MIXED

AL SO

BATTERY W O R K S DISTILLED
HYDROCHLORIC SILVERTOWN, E.I6. WATER

(M U RIATIC) '  t (PURE)

SPENCER CHAPMAN & MESSEL L °
33, C H A N C E R Y  L A N E ,  L O N D O N ,  W . C . 2.

T E L E P H O N E : GR A M S : IN L A N D  : •• H Y D R O C L O R IC , H O L B , L O N D O N ."
H O L B O R N  0372 (3 LINES) FO R EIG N  : '•  H Y D R O C L O R IC , L O N D O N ."
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F o r  B u l k  P o w o e r s  & L i q u i d s

B R O S .
(ST. HELENS&WIDŃES) 
L I M I T E D
T  . , . S t .  H e le n s  3271T e le p h o n e s .  W id n e s  1 2 6 7 .

d m  1587.



 _TT_ . TT, .  T . VTOC, _ . Brettenham House
WORKS: WIDNES, LANCS London w_C2 Tempie Bar 9631

W1DNE
FOUNDRY COMPANY LIMITED

Specialists in a ll types o f Fabricated Steelwork 
and Tanks

S e p t e m b e r  14,  1946 THE C HE MI CA L  A G E

gallons capacity, 8'6" diameter, 3 0 ' 0" long, against one 
contract. Our Steel Constructional Department offers you 
expert advice and service on all constructional problems.
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I N T E R M E D I A T E  P R O D U C T S  
A N I L I N E  D Y E S  

FAST BASES FOR ICE C O LO U R S
Benzol, N itro b e n z o l,  B ln ltro b en zo l, N ltro n a p h th a le n e , B ln ltro n a p h th a le n e , X ylo l, N itro x y lo l, B ln ltroxy lo l 

X y lld lne , T oluol O r th o  & Para N ltro to lu o l ,  B ln ltro to lu o l (All G ra d e s)

Para N l t ro  O r th o  T o lu ld ln e , M eta  N i t ro  Para T o lu ld ine  
O R T H O  T O LU ID IN E PARA TO LU ID IN E

E xtensive  Range of O il C o lo u rs , Acid C o lo u rs , Basic C o lo u rs , D ire c t  C o lo u rs , P ig m en t C o lo u rs ,
A zoic C o lo u rs  fo r  W o o l, a lso  C o lo u rs  su ita b le  fo r  alt T rad es
META TO LUYLENE DIAMINE META PHENYLENE DIAMINE

/ •

J O H N  W.  L E I T C H  & CO. ,  LTD .
MILNSBRIDGE CHEMICAL W ORKS

T e le p h o n e : 1 H U  H  D  F  R  ^  F  I  F  I  H  T e leg ram s:
189-190 M ILNSBRIDGE 1 1  W  U L / U I \ j r i  t L U  LEITCH. MILNSBRIDGE

I N D IA  S C O T L A N D  C A N A D A
K hatau  V atabhdas & C o ., K irk p a tr ic k  & L au d er L td ., P re sc o tt  & C o ., Regd.

Vadgadl Bom bay. 180, H o p e  S tr e e t ,  G lasgow , C .2  77-4, S t. Paul S t. W e s t ,  M o n trea l

A Monument to
Quality

Brilliant filtrates from all types of chemical 
liquids produced through the Metafilter are 
a monument to the high-quality filtration 
which it ensures. In  addition to chemical 
liquids, the Metafilter handles with equal 
facility and success synthetic drugs, bio
chemical products, gelatine, syrups, and 
extracts; and it withstands thejfaction of 

alkalis, oils, and organic liquids.

T H E  M E T A FIL T R A T IO N  CO. L T D ., 
BELGRAVE ROAD, H O U N SLO W , 

M ID D LESEX
Telephone Telegrams:

Hounslow 1 1 2 1 /2/3 Metafilter, Hounslow.



THE CHEMICAL AGE

Britain  ca n  m ake it

2 T o n s— Floor 
Level to 9 feet.

Designed and Manufactured by :

ELECTRO-HYDRAULICS ( m e s s ie r ) LTD.
(Formerly Messier Aircraft Equipment'Limited)

M EM B ER  O F  T H E  O W E N  O R G A N IS A T IO N .

Telephone: LIVERPOOL ROAD Teleeram: :

W A R R I N G T O N
Designers and M anufacturers of U ndercarriages, H ydrau lic  and 
Electro-H ydrau lic  Equipm ent for A ircra ft and Industrial application

C O N



THE C HE MI CA L  A G E S e p t e m b e r  1 4 ,  19 4 6

PRINTED, PAINTED OR 
STOVE-ENAMELLED.

YESTAMIN
B R A N D  OF P U R E  D R I E D  Y E A S T

* YES
Yestamin is pure, dried, de-bittered 
Yeast—richest in  Vitamins B1 and 
B2 — w ith a 40 per cent Protein 
content. I t  adds greatly to Food 
Value, and imparts an appetising, 
piquant flavour that results in 
increased demand for your Processed 
Foods.

/  /  /  I  E d . .  fâ è a e , a /te ,

Export.
Enquiries invited from Buy. 
iiig Agents in countries 

h e r e  n o t  a l r e a d y  
represented.



LiQOtO co, MCUVl*

COM̂fFiSO*

iłlĄT tXCHANCi*cooci«

BIRLEC LIMITED
T Y B U R N  R O A D . E RD IN G T O N  

B IRM IN G H A M , J 4 y .
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DRY GAS from DRY BOTTLES
can save the endless troubles which arise from 

moisture in  the wrong place. B IR L E C -L E C T R O D R Y E R S

provide an easy, cheap way of drying gas during

bottling, or as it comes from the cylinders. They can

be used, equally, for drying wet containers by purging

with arid air. The high efficiency adsorbent used in 

these dryers does not deteriorate and is chemically in e r t : 

it can be reactivated in situ as often as necessary and 

will give outlet dew-points down to —60 C.

High pressure BIRLEC- 
LECTRODRYER as used 
in the making of dry ice.



SODIUM 
METASILICATE

T H E  N EW  
INDUSTRIAL 
A L K A L I

effectively solves many problems 
requiring the use of a

HIGH-POWERED  
CLEANSER

which can be applied with

SAFETY & ECONOMY

Largely used in the Laundry and 
Textile Industries, Paper Mills, 
Dairies, Metal Cleaners, and as a 
constituent of Proprietary Articles.

Write for particulars to :

ALCOCK (Peroxide) L *

LUTON, Beds.
Telephone : 3144/5 Luton.

PYREXMC* IVH
G R A D U A T E D
G L A S S W A R E

M ade by

JA M E S  A . JOBLING & CO. LTD. 

W ear Glass W orks, Sunderland.
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Accuracy in Calibrating.

PYREX Brand G raduated Glassware 
is  supp lied  only through Laboratory 
Furnishers, b u t illu s tra ted  C atalogue  
a n d  two fr e e  copies o f  our C hem ist's  
Notebook w ill be sen t d irec t on 
applica tion  io us.

T he ca lib ra tin g  o f PYREX Brand G lassw are  is an 
o p e ra tio n  calling for e x tre m e  accuracy . T he sy stem  
em ployed  is sim ple b u t effective . O u r  p h o to g ra p h  
show s th e  f irs t o p e ra t io n  in w hich  an  a u to m a tic  p ip e tte  
is used to  ru n  th e  c o rre c t  a m o u n t of w a te r  in to  each 
flask. A h a ir  line  is th en  p a in ted  on  th e  neck  o f th e  
flask to  ind ica te  th e  h e ig h t of w a te r ,  a f te r  w hich 
th e  flask is w axed , th e  line  is m arked  o n  th e  ca lib ra tin g  
m achine and  finally is e tch ed  w ith  acid.

Cassia Flasks, as sh o w n  in th e  illu s tra tio n  b e lo w  a re  
ca lib ra te d  by a so m e w h a t d iffe ren t p ro cess , b u t in each 
case  a v e ry  high d e g re e  of accuracy  is a tta in e d .

For everyday  la b o ra to ry  w o rk , 
PYREX Brand G ra d u a te d  G lassw are 
is su p p lied  to  N. P. L. c lass B 
s ta n d a r d ,  b u t  fo r  m o re  m eticu lous 
analysis o r  in tr ic a te  resea rch  w o rk , 
N. P. L. c la ss  A can be supp lied  at 
th e  a p p ro p r ia te  e x tr a  cost.
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MELTING POINT APPARATUS
For substances melting up to 400°C

N o. 13926

b-1396 M E L T IN G  P O IN T  A P P A R A T U S ,
“ G A L L E N K A M P , ” w ithout rheostat ................ Each IS 10 0

d -13926/1 R H E O S T A T  G40 Each £2 10 0

d-13926a S P A R E  L A M P Each £0 1 I I

b-13926b T H E R M O M E T E R 0-I5CTC. In f  ................ Each £0 8 3

b-13926c T H E R M O M E T E R

OcÜ8ro1OT

Each £0 15 3

b-l3926d T H E R M O M E T E R  290-400’C. In ... ... Each £1 1 0

b-l3926e T H E R M O M E T E R
m ethod)

I40-I90°C. In (for Rast's
Each £0 16 0

R e g is te re d  T ra d e  M ark

The melting point tube  and therm om eter are placed 
adjacently in a brass bobbin heated by a glass Insulated 
resistance elem ent. The elem ent Is cemented over and 
enclosed In a Pyrex glass sleeve. A lamp behind a screen
provides Illumination for 
viewed through a small lens

melting point tube which is 
mounted on the screen and well 

Insulated from the heating 
circuit. The heating circuit is 
controlled by a toggle switch 
and rheostat, the la tter being 
essential. All electrical connec
tions are enclosed. The screen 
and base are made from 
laminated plastic sheet.

A. GALLENKAMP & CO. LTD.
MODERN LABORATORY EQUIPMENT AND SCIENTIFIC APPARATUS

17-29 S U N  S T R E E T ,  L O N D O N ,  E.C.2



THE C HE MI CA L  A G E  S e p t e m b e r  14,  1 9 4 6

D istributors to only

The
F A L M E R
M a g n ifie r
An outstanding new Magnifier 
which has an exceptionally 
wide and undistorted field 
of view of 1 -fo in. diameter, 
with a magnification of X 5 . 
Optically worked lenses are 
mounted in handsome black 
bakelite mouldings. Cat. 
No. e i 8 . A simple tripod 
stand finished in black cellulose 
is available, and a striking 
adjustable stand (Cat. No. 94) 
is also made as illustrated.

Made by

G O W L L A A D S  L T D .
M O R L A N D  R O A D ,  C R O Y D O N ,

Gowlland Instruments can be obtained from any Scientific Instrument Supplier.

with Simmerstat Control
•fc O f heavy gauge seam

less spun copper.
■A’ 10 in. dia., with con

centric rings and 
constant level.
1,500 w att elem ent with 
safety cut-out 
Full heat control from 
zero to  maximum.

PRICE £9 7 6

Made in our workshops at 
W idnes.

J. W . T ow ers & Co., Ltd.
Head Office and W orks :

W ID N ES.-----

LIVERPOOL ' 134, Brownlow Hill.

Towers Electric W ater Bath

MANCHESTER : 44, Chapel St., Salford, 3.

SCIENTIFIC LABORATORY' -APPARATUS
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ATHOLE G. ALLEN (Stockton) LTD.
STOCKTON-ON-TEES,

STOCKTi'& 'i3l,„«) CO. DURHAM
Telegrams :

Chemicals, Stockton-on-Tees

N O N -M EM B E R S  O F  T R A D E  A S S O C IA T IO N S

ARE PRODUCERS OF

O R T H O - T O L U I D I N E

P R O M P T  D E L I V E R Y  

H O M E  A N D  E X P O R T



PETER SPENCE & SONS LTD.
n a tio n a l W i l d i n g s -  sr. m a r ts  parsonage

MANCHESTER ,  3
LONDON OFFICE I 7/8/700 SALISBURY HOUSE EiU

q u a l it y  f o r

s o f t e n i n g

0R particulars

HIGHEST

WATER

\VRIT£ F
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KESTNER
P R O D U C E  A  D R Y  P O W D E R E D  
P R O D U C T  F R O M  S O L U T IO N S ,  O R  
S O L ID S  IN  S U S P E N S IO N ,  IN  O N E  
O P E R A T IO N  A T  L O W  O V E R A L L  

C O S T

Kestner Patent Spray Driers are In 
dally use manufacturing :

FINE CHEM ICALS FOOD PRODUCTS 
TAN EXTRACTS  BLOOD POW DER
SOAPS DETERGENTS
DYES M ILK

SALTS. ETC.

IF  Y O U  A R E  M A N U F A C T U R IN G  
A N Y  P O W D E R E D  P R O D U C T ,  
IT  W I L L  P A Y  Y O U  T O  C O N -  
S I D E R  A  K E S T N E R  P L A N T

t f  C C T K I  C D ' C  CHEMICAL ENGINEERS,
I V E O  I I N C f V  3  5 GROSVENOR GARDENS. LONDON, S.W.I

SPRAY DRIERS

WATER-REPELLING 

POWDERS

The production of finely divided 
Calcium Carbonate with water- 
repelling properties is now 
being undertaken by Derbyshire 
Stone Ltd.

Enquiries are invited from those 
interested in the supply of such 
powders. Samples and full inform
ation will be gladly provided. 
Problems investigated w ithout 

obligation.

D ERBYSH IRE  STONE LTD.
M A T L O C K ,  Derbyshire
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M U L L A R D - B .T .L .  
POTENTIO METRIC TIT R A T IO N  

A P P A R A T U S
An entirely new instrum ent for potentiom etric  titra tions, an ou t
standing feature of which is the  incorporation of an electron beam 
indicator as an indicating device in place of a needle galvanometer.

in s  components are :

T IT R A T IO N  U N IT  comprises a heavy cast iron stand fitted with two 
burettes, electrode holders, automatic stirring, hot plate, and “ Magic 
Eye ” balance indicator.
P O T E N T IO M E T E R  U N IT . A  potentiometer operating from A.C. 
mains with a range of 0 to 1,600 mv., sensitive to 2 mv. A lso  provided 
with sensitivity switch, polarising current switch, and a cathode-ray 
tube indicator.
E L E C T R O D E S . Five interchangeable electrodes, e.g., tw o platinum, 
and one each tungsten, calomel, and hydrogen, permitting the use of 
various electrode combinations.

The apparatus may be used for all types of oxidatlon-reduction and acid- 
alkall titrations, and in a limited manner for certain pH determ inations.

Further details on request.

B A I R D  & T A T L O C K  ( L O N D O N )  LTD.
14- 17  S T .  C R O S S  S T R E E T ,  L O N D O N ,  E . C . I

B
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50-550gallons o f pure
water an hour w ith a i f ] «

BERKEFELD
FILTER

ii *'
This is the filter that's always in 
working order. Nothing to go wrong 
—filter cylinders can be removed and 
cleansed in a ’few minutes. It is 
a matter of months 
before this becomes 
necessary. Cast-iron 
body, porcelain-enamel
led inside. Supplied 
complete with all fittings 
and full working instruc
tions. For details of 
s i z e s ,  p r i c e s  a n d  
capacities, write to 
Berkefeld Filters.

T. DRYDEN
C O M P L E T E  L A B O R A T O R Y  F U R N I S H E R
----------------------------------F O  R-----------------------------------

PURE CHEMICALS AND ACIDS 

SC IEN TIFIC  G L A SSW A R E A P PA R A TU S

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

H IG H  G LA SS  F U R N ISH IN G

“ A N A L A R ”  A C ID S  A N D  
C H E M IC A L S  S T O C K E D

LAN DO RE. SW AN SEA
Phone : Swansea 3469.

B E R K E F E L D  F I L T E R S  L T D .  Dept, i t  
S A R D I N I A  H O U S E .  K I N G S W A Y ,  L O N D O N

FOR QUI CK  HEATING & E X A C T  C ONTR OL

BRITISH GAS COUNCIL • I  GROSVENOR PLACE • SW I

. Therm

Two gas-fired 500-gallon 
set pots used fo r  oil boiling in the 

London works o f Messrs. Walter Carson Gr Sons Ltd.

FOR OIL BOILING AND GUM RUNNING gas gives 
correct heating-up and perfect control of 
combustion and temperature. M odern gas- 
fired settings are clean, simple to operate and 
economical in m aintenance. They offer 
thermostatic control within fine limits and low 
fire risk. Recent developments in burners and 
refractories have brought remarkable improve
ments in economy.
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R EC O N STRU CTIO N, as w e now  know  too w ell, m eans  
som eth ing  other than enjoym ent of the n on-ex isten t fruits 
of v ictory. T he am en ities of a w orld  at w ell-earned  peace  
are not for us until w e have replaced the ravages of w ar  
w ith  the necessities o f life and the realities of universal 
peaceful intent for v ictors, v ictim s and vanquished alike. 
T hat is  speaking collectively. . . . For ourselves, w e  
learned m uch and progressed  far in  the s ix  years of 
ceaseless to il, urged on by dire n ecessity  and p eril. We 
are not resting  now . We are still p ressin g  on, p ressin g  
into the service of those engaged in  rebuilding the body 
and^soul of a w hole w orld the know ledge gained, the  
advancem ents perfected, the sk ill and craftsm anship  

that outm atched the efforts of our enem ies.
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The Scientist as Administrator
I T is a  curious fact th a t m any people 

believe them selves to be born adm inis
trators. W e recollect showing a group of 
public schoolboys round a chemical works 
not so long ago, accompanied by their 
careers m aster. The purpose was to  encour
age them  to en ter the profession of chem i
cal engineer. Consequently, it was arranged 
th a t a t some tim e during the day every 
boy should have a few m inu tes ' chat w ith 
a senior m em ber of the staff, and in the 
course of th a t chat every boy was asked 
what he w anted to  he. At least 80 per 
cent, replied th a t they wanted to be an 
“  ad m in is tra to r.” Pressed to explain how 
they proposed to  reach th a t exalted posi
tion. the boys, alm ost w ithout exception, 
replied th a t on leaving school they  expected 
firms to offer them  such jobs righ t away, 
and clearly believed, moreover, that they 
would thereupon be
given a large desk in a 
well-furnished room, 
there to  sit like a 
spider in the centre of 
things "  directing ” 
the activities of grown 
men and women who 
would he told exactly 
what to do by the 
“ adm in istra to r.”  I t  
did not seem to have 
dawned on anyone that 
the adm inistrator needs 
wide experience of men 
and affairs to do his 
job successfully, nor 
did anyone appear to 
have the least concep
tion of w hat an ad 
m inistrator was sup
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posed to  do. Possibly th a t may he the 
effect of translating  boys in to  p refec ts; but 
i t  suggests a  lack of realism on the part of 
the careers m aster, who should surely be 
charged w ith the job of explaining indus
tria l conditions to his boys.

Is  th is example unique? Do the delu
sions of youth die w ith adolescence? We 
doubt it. W itness the frequent dem and 
th a t the scien tist should take a prom inent 
place in  governm ent, solely on the ground 
th a t he knows scientific facts and will 
therefore no t make obvious m istakes th a t 
a little  scientific train ing would avoid. This 
demand comes from scientists, and seems 
to be unpopular among politicians. W e 
have no evidence th a t th e  unscientific poli
tician is necessarily a good adm inistrator. 
We are, in fact, w itnessing a t th e  moment 
tire working out of the universal tru th  that 

the am ateur does not 
make a good profes
sional w ithout further 
experience. F or any 
work, train ing and ex
perience are essential, 
and, w ith the complex
ity  of m odem  life, are 
becoming more essen
tia l than  ever before. 
The w isest adm inistra
tors recognise how 
little  they know. 
Cardinal R ichelieu, on 
being asked by his 
niece, an abbess, for 
support in a legal 
action, refused on the 
ground th a t it would 
lead to his authority  
b e i n g  discussed :
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“ W hether you rule an abbey, a village, a 
realm , or a na tion ,”  he said, “  you m ust 
always be careful not to allow anyone to 
discuss your intentions. Act, and le t your 
actions alone be d iscussed.” I s  no t tha t 
th e  antithesis of th e  scientific m ethod, 
which dem ands discussion of the  probable 
m echanism  of reactions so th a t all is laid 
bare from s ta rt to  finish? Much the same 
thought was expressed la ter by Lord M ans
field : “  Give your decisions, never your 
reasons; your decisions m ay be right, your 
reasons are sure to  be w rong.”

W e shall risk th e  execration of every 
youthful scientist by proposing the thesis 
th a t only indifferent scientists should a t
tem p t tb become adm inistrators. Adm inis
tra tion  is a hum an problem ; the good scien
tis t is no t necessarily sufficiently hum an
ised to  be an 'adm in is tra to r, a ru ler of men 
and women. H e may assess the technical 
problem  correctly, bu t only a few scientists 
will be equally a t home w ith the intangible 
hum an reactions to w hat is done. We 
have heard it  said th a t the most ghastly 
fate th a t could overtake hum an society 
would be for it  to  be run like a machine 
or a chemical reaction, ordered and gov
erned by scientific principles only. H siung, 
the Chinese philosopher and w riter, tells of 
a prom inent scholar who once rem arked to  
him  th a t the Chinese language was the 
second m ost difficult th ing to  tackle in the 
whole w orld; the first, he added w ith a 
sigh, being his wife. Therein lies the crux 
of adm inistration. Technical problems are 
the second m ost difficult th ing  in the w orld ; 
the first being hum an relationships. Scien
tis ts  as ft class have the repu tation  of glue
ing th e ir  eyes to  the test-tube, w hereas th e  
adm in istra tor m ust lift his up to the  hills. 
W e question w hether scientists in general 
m ake good adm in is tra to rs; there  are, of 
course, exceptions, bu t is no t th e ir func
tion prim arily to advise the tra ined  ad
m inistrator—w hether he  be politician, town 
councillor, or m anaging director—on scien
tific m atters of fact, leaving to  others the 
task of m aking decisions which m ust often 
be m ade by in tu ition  o r by a deep know
ledge of th e  hum an m ind?

The problem goes farther than  th a t. W e 
have lately read an article by Sir George 
Stapledon, F .R .S ., in The Countrym an. 
"  I  am su re ,” he w rote, “  the incubation 
of ideas is greatly favoured by long periods 
during which a m an will work alone and 
do everything for him self. A scien tist will 
begin to  deteriorate as a scientist, and per
haps also as a m an, when he ceases to  work

w ith his own hands, when he ceases to co
ordinate hand and brain. H e  m ay still be 
a  useful citizen, perhaps a good adm inis
trator, and fulfil necessary functions, but 
he w ill have lost som ething in insight and 
power. . . . The danger is very ' real
a t the present tim e w hen, because of the 
shortage of well-trained m en, first-class 
scientists are likely to a tta in  to  positions 
of adm inistrative responsibility and leader
ship while still quite young. These m en, 
the custodians of fu tu re  research, should 
be supremely on their guard .”

W hy should scientists wish to become 
adm inistrators? W hat is the glamour, 
whence is the glam our, tha t surrounds the 
adm inistrator? I s  it  anything more than  
th e  assum ption of greater authority , or the 
receipt of a higher salary? I f  it  is. these 
things, then  again we declare th a t the really 
good scientist should not be lost to scien ti
fic work by being m ade an adm inistrator. 
The tim e is surely coming when younger 
m en will be selected, e ither a t their uni
versity or w ithin a very few years of en te r
ing industry , to  be trained as adm inistra
tors. If , as we m ain tain , adm inistration 
is in fact the hardest job in th e  world, why 
should we no t tra in  njen for it?  W hy 
should we prom ote to  the adm in istra to r’s 
chair m en who happen to  havo shown 
ability in quite o ther walks of life?

In  support of our thesis we m ight cite 
th e  case of an em inent scientist who was 
persuaded— against his be tter judgm ent, 
we believe— to accept a politically adm ini
strative post. H aving a  first-class brain, 
he fulfilled his duties w ith great skill and 
w ith lasting and beneficial effect to  the 
com m unity. B u t he conceived a violent 
dislike for the a ttendan t conditions, and 
gladly threw off the chains of office a t the 
first opportunity , convinced th a t science 
and politics do no t mix.

N o! Again a t the risk of being hanged, 
draw n, and unpleasantly quartered , we 
m aintain  th a t as a body scientists who are 
good a t  the ir scientific work should remain 
a t it. The lure th a t a ttrac ts  them  away 
from  it, w hatever it  m ay be, should be re
moved. T hat m ay imply higher pay for 
scientific and technical m en ; it  m ay m ean 
a higher sta tus in the organisation in which 
they  operate; it  may involve setting  up 
technical departm ents which are more 
nearly  autonom ous than  they are to-day. 
B u t w hatever it is le t us keep th e  true  
scientists away from adm inistration in 
order th a t they may make their best con
tribution  to the problems of the day.
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N O T E S  A N D
Cost of Atomic Energy

S OME figures collected by the W ashing
ton correspondent of the Financial 

Tim es and published last Tuesday bear out 
the findings of Mr. D utton  in our principal 
contributed article this week. The figures 
huve been extracted from the report sub
m itted  by a  group of scientific advisers to 
Mr. B aruch, U.S. representative on the 
U nited N ations Atomic Energy Comm it
tee. D ue notice having been taken of both 
the dangers and th e  advantages of an 
atom ic energy plant, the  report comes to 
the conclusion tha t it would be possible to 
produce electrical energy a t an operating 
cost some 26 per cent, higher than  w ith a 
p lan t using coal. Basing their estim ates 
on current costs in the U nited S lates, Mr. 
B aruch 's advisers give th e ir opinion th a t 
a complete nuclear power p lan t producing
75,000 kW could be bu ilt “  in  a normal 
locality in  the E astern U nited S tates ’’ for 
about $25 million ¡£6,250,000;. Assuming 
operation a t 100 per cent, capacity, and 
in terest charges a t 3 per cen t., operating 
costs would be about 0.8 cents per kW h. 
A comparable eoal-power plant, under the 
sam e conditions, would cost $1 0  million 
(2,500,000), w ith operating costs at 0.65 
cents per kW h, tak ing  the price of coal 
producing 13,500 B .T h.U . a t $3.50 per ton 
a t mine and $7 per ton delivered. Appro
priate  stress is laid on the fact tha t the 
industrial use of atom ic energy is in its 
infancy, and th a t lower costs of nuclear 
power plants can best be attained by an 
extensive programme of research and 
development.

The Steel Board

P R E SS  com m ent 011 th e  composition of 
the Steel Board (which, it  may be 

noted, is n o t yet complete) has been re
vealing, not to say entertain ing . ” C ity” 
in terests claim  th a t the appointm ents are 
“ political more m oderate opinion takes 
the line tha t a considerable degree of im 
partia lity  has been used in m aking the ap
pointm ents. W e are distinctly  inclined 
towards th e  la tte r  view. Two m em bers of 
the Board have been draw n from  the em 
ployers’ side of th e  industry , two from the 
trade unions concerned; the chairm an is 
independent (though he m ay certainly be 
classed as an industria list), while the T rea
sury representative may also be reckoned 
as independent, and a sim ilar sta tus will

C O M M E N T S
be required of th e  m issing m em ber, we 
presume. To those who complain th a t 
coutrol of the  industry  is to be taken away 
from  m en who have long experience of it 
(i.e ., th e  Iron  and Steel Federation), and 
th a t undue w eight has been given to the 
trade union side of the question, we would 
suggest a Fabian  policy. In  present c ir
cum stances it is inevitable th a t the trade 
unions should have a greater share in the 
governing of the industry than  previously ; 
bu t neither Mr. Callighan nor Mr. Lincoln 
E vans can be described as a political fire
brand. There is, moreover, no reason to 
suppose th a t Sir Alan Barlow will a ttem pt 
a reversal of th e  previous a ttitu d e  of the 
Treasury, which has been consistently 
friendly to the Federation. As we see it, 
the  great th ing is th a t something  has been 
done to get th is  cardinal industry  going a t 
full steam . There has already been nearly 
five m on ths’ delay since the first announce
m en t of nationalisation was m ade. And, 
as we have already pointed ou t, the Board 
is still no t complete. In  the present in 
stance, we do not believe th a t the delay 
has been entirely the G overnm ent's fa u l t; 
but their reputation for getting things done 
quickly is not so high th a t they can afford 
to m iss.any opportunity  for decisive action.

Wood Chemistry in Russia

O N E  direction in which chemical tech 
nology in  R ussia is expected to  develop 

is evidently in the im provem ent of pro
cesses dealing w ith the chemical usage of 
wood and its residues, an im portant source 
of raw m aterials in  an area so rich in 
forests as is th e  Soviet U nion. In  the 
la test five-year plan, the Chief of the Cen
tral A dm inistration of the Wood Chemical 
Industry  of th e  U .S .S .R . has published 
figures indicating the value of wood from 
his point of view, claiming th a t one cubic 
m etre of wood processed chemically yields, 
besides charcoal, some 40 kg. of chemical 
products. W ood-tar residue appears to 
have become a basic ingredient for the 
m anufacture of m any chemicals in R ussia, 
and wood-tar oil is stated  to  be excellent 
for stabilising petrol produced by cracking, 
superior indeed to the synthetic inhibitors 
used in America, as well as being cheaper 
and sim pler to  m anufacture. P itch , as a 
binder for moulds, has already replaced 
starch  and molasses a t many, foundries. A 
new discovery on th e  p art of R ussian wood
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chem ists is pyrocatechin, which is stated 
to  provide the most suitable m aterial for 
dyeing furs black. In tensive development, 
of the dry distillation of wood and the 
m anufacture of rosin and tu rpen tine are 
envisaged during the five-year period, 
while, in  art entirely different direction, 
bearings produced from im pregnated wood, 
subjected to heat nnd pressure, are claimed 
to be more durable than bronze bearings, 
and to be especially suitable in under
water applications.

Linseed Oil Surprise

P UTTING up the price of linseed oil 
to more than  double w hat it  was, as 

announced in T h e  C h e m ic a l  A g e  last week, 
has apparently come as a shock to  people 
in the pain t industry , particularly  as they 
had been given 110 inkling of any such in 
crease. W hen considering the present 
figure of .£135 per ton, it is „almost im 
possible to realise, th a t the average London 
price in 1939, up to the outbreak of war, 
was bu t £24. The following year th e  Gov
ernm ent spot selling price reached 
£43 10s., and this figure rem ained more 
or less the same for a couple of years ; then  
it w ent lip to £48 17s. 6d. In  1944 th e  
price rose to £61, and, before the latest 
increase was announced, it  w ent up to  £65. 
So far as pain t consum ers are concerned, 
the increase will probably work ou t at 
between 6s. and 7s. a gallon, and it is being 
pointed out th a t th is  will add considerably 
to  the bill for reconversion and rehabilita
tion in industry  generally. Such a con
siderable increase could no t have come at 
a worse tim e.

Free Market Wanted

A MONG the reasons given by th e  Gov
ernm ent for em barking on th e  policy 

of buying comm odities in bulk were th a t 
prices would be kep t steady and th a t ade
quacy of supply would be ensured, b u t the 
la test move has m ade the first of these 
argum ents appear painfully th in , while 
nothing has been said to indicate th a t »here 
will be larger or more assured allocations. 
Indeed, the p resent allocation to  the paint 
industry of 49,500 tons a  year is woefully 
inadequate. W hen a  delegation from the 
industry  m et M r. Belcher, Parliam entary 
Secretary to th e  Board of T rade, a t the 
end of Ju ly , they pointed out th a t the in 
dustry  required 90,000 tons a year, and 
could use 120 ,0 0 0  tons. The re tu rn  of a 
free m arket is now being-m ore strongly

•urged than ever, it being considered in 
trade circles tha t this unexpected and spec
tacular advance in  the price of an essential 
raw m aterial condemns still more the 
G overnm ent’s policy of bulk-purchase.

The Advance of Chemistry

ON all sides there is evidence of the 
advance of chem istry. M uch of this 

progress is due to the m utual exchange of 
inform ation and in th is connection the 
reports of the survey team s of scientists 
and others now inspecting G erm an plan t 
and interviewing workers are of especial 
im portance. Some of the team s are 
Am erican, others B ritish , and they work 
independently, bu t the information gleaned 
is shared between the two countries, and, 
apparently , is soon to go further afield. 
Addressing a m eeting of A ustralian scien- 
tists  a t Sydney recently, Mr. Bradley 
Dewey, president of the American Chem i
cal Society, alluded to the im portance of 
the reports and said he understood they 
would soon be available to  A ustralia. 
Going on to speak of the possibility of the 
sw ift advance of chem istry being cheeked 
by inability to find enough men of ade
quate training and education to  carry it 
on, he deprecated undue alarm , declaring 
tha t there were m any evidences th a t the 
younger generation recognised the oppor
tunities which chem istry and chemical 
engineering offer.

A New Approach

MR. D EW EY  was of the opinion tha t 
as rapidly as educational institu tions 

could tra in  them , there would be a supply 
of young men to support and advance w hat 
lias already been undertaken, bu t he added 
the hope th a t before long there would be 
an entirely new approach to  scientific and 
technical training in the schools. “  All of 
us older m en have long realised ,” lie said. 
'■ that the barriers are breaking down, or 
have broken down, between classical chem 
istry and classical physics. The one, we 
know, blonds into the other even as engi- 
neering merges into both. I  know many 
of you will share my hope th a t we shall see 
a basic training in the fu ture in which 
science will first be taugh t as a whole—  
as the complete knowledge of m aterial 
things th a t it is. And when th is broad 
science has been understood by th e  
studen t, it will be tim e enough for him  
to  concentrate upon the specialities we 
shall term  ‘ chem istry ’ and ‘ physics.’
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Some Chemical Aspects of Atomic 
Energy

The Present Position and Possible Applications
by GUY G. S . D U T T O N , B .A ., A .R .I.C .

T IO! publication of the Smyth report1- - 
last year has focussed the attention of 

the world on the possibilities of using the 
energy produced in atomic fission for various 
industrial purposes besides its war-time 
application for atomic bombs.

The present-day conception of an atom is 
that it contains a central nucleus in which 
is concentrated the majority of its mass. 
Surrounding this nucleus are electrons 
which are arranged in several concentric 
shells. The mass of the nucleus is made 
up of neutrons and protons each of which 
has a mass slightly greater than unity, but 
the proton also has a unit positive charge 
whereas the neutron has 110 charge. Since 
an atom is electrically neutral the number 
of planetary electrons must be equal to the 
number of protons since each electron has 
one negative charge. The mass of an elec
tron is only 1/1840 that of a proton and so 
if this is neglected the atomic weight of an 
atom is the sum of the weights of the neu
trons and protons in the nucleus. The 
atomic number corresponds to the number 
of protons, which we have seen is the same 
as the number of electrons.

R adioactivity
The phenomenon of radioactivity was dis

covered in 1890 by Becquerel, who observed 
that salts of uranium were capable of affect
ing a photographic plate even when this was 
wrapped in black paper. The celebrated 
work of the Curies showed that the material 
in the uranium affecting the photographic 
plate was a new substance which they called 
radium. A t the same time another radio
active substance was discovered, and was 
called polonium, after Madame Curie’s 
native country, Poland. A little later a 
third radioactive substance was isolated 
and this was called actinium.

Radioactive materials are so called be
cause they spontaneously decompose with 
the emission of various particles. The three 
main types of particle which are emitted in 
this manner are the alpha particle, the beta 
particle, and gamma rays. I t  has been 
shown that an alpha particle is a doubly 
charged helium atom, tha t is to say it has 
a mass of four units with two positive 
charges. The beta particle has been identi
fied with the electron and so it has a unit 
negative charge and negligible mass. The 
gamma rays are electro magnetic vibrations 
similar in nature to X-ravs, but of much 
shorter wave length.

The isolation of these radioactive products 
led to the idea that the alpha particle in 
particular might be used for bombarding 
other atoms and thereby producing atomic 
transmutations. This was first achieved by 
Rutherford in 1919, who bombarded atoms 
of nitrogen with alpha particles and found 
tha t a small amount of oxygen was pro
duced. Since an alpha particle is doubly 
charged and the nucleus of an atom is also 
positively charged there is bound to be 
electrostatic repulsion between the two. 
Consequently the number of direct hits by 
an alpha particle 011 the nucleus of any atom 
is small.

D iscovery of the N eutron
The discovery in 1932 by Chadwick of the 

neutron was a  great step forward. Although 
this particle lias only one-quarter the mass 
of an alpha particle it has no charge and 
can therefore enter more freely into the in
terior of an atom. As an example of a 
bombardment reaction using neutrons we 
may take the case of the reaction between 
protons and neutrons, thus : 2 ,H 1 + 2 111
= ¡He*. Considering the masses of the 
particles 011 the left hand side we have 
2.01794 for the neutrons and 2.01516 for the 
two protons. On the right hand side we 
have one helium nucleus with a mass of 
4.00388. I t  would appear that 0.02922 units 
of mass have been “ lost in the course of 
the reaction. I t was, however, propounded 
by Einstein that energy and mass are 
equivalent. His relationship states that 
E =  me1, where E is the energy in ergs ir 
111, the mass destroyed is in grammes, and 
c, the velocity of light, is 3 x 101“ cm. per 
sec. The mass which is apparently lost in 
a reaction of the above type appears as 
energy according to this relationship and it 
may be calculated that the production of 
one gramme of helium by this method will 
liberate 165 x 10,! cals.

In the production of helium by this 
method the neutrons must be supplied from 
an outside source and as soon as the supply 
is cut off the reaction will cease. The next 
im portant discovery in laying the founda
tions for atomic energy was made by H ahn 
and Strassman, who found th a t bombarding 
uranium with neutrons caused the uranium 
atom to split into two portions of approxi
mately equal mass, in the course of which 
reaction more neutrons are formed. H ere 
we have the very im portant difference be
tween th is reaction and the bombardment
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of protons with neutrons to produce helium ; 
the former is self-supporting because of the 
production of more neutrons, while the 
latter reaction ceases as soon as the ex
ternal supply of neutrons is withdrawn':

N atural uranium consists of three isotopes 
of masses 234, 235 and 238. Of these the 
U234 is of 110 importance from our point of 
view since it is present in only very small 
amounts and takes no p art in nuclear reac
tions, while U235 and U238 are present in 
the proportion of 1 to 140.

Further work showed tha t the U235 is 
the im portant isotope in producing a chain 
reaction, since it is this which undergoes 
fission into two particles of different masses 
with the simultaneous production of more 
neutrons, the number of which may vary 
from one to three per fission. These neu
trons have very high energies (of the order 
of 200 Mev.), but it is only neutrons of low 
energies (about 0.025 Mev.) which are effec
tive in bringing about fission of the U235 
nucleus. These neutrons are sometimes re 
ferred to as thermal neutrons, since their 
energy is equivalent to tha t produced by 
thermal agitation. I t  is obvious then, that 
if a  chain reaction is to be made possible, 
these high-energy neutrons must be slowed 
down in order to produce further fissions. 
This may be accomplished by a series of 
elastic collisions. Since the transfer of 
energy is greatest when a neutron collides 
wfth an atom having approximately the same 
mass as itself, it would appear th a t hydro
gen would be the best material to use. Any 
m aterial which is used for slowing high 
speed neutrons is known as a moderator, 
but the choice of hydrogen for this purpose 
is ruled out owing to its great affinity for 
absorbing neutrons. Other materials which 
have been suggested as moderators are 
deuterium, in the form of heavy water, 
beryllium, and graphite.

F actors Influencing a Chain R eaction
From what has been said above it  is clear 

that a chain reaction becomes possible by 
using a lump of natural uranium which con
tains the fissionable U235, in conjunction 
with a moderator to slow down the fast 
neutrons produced in fission to those of 
therm al energies. This, then, is the essen
tial requirement for constructing an atomic 
pile. Just as hydrogen cannot be used as a 
moderator owing to its power of absorbing 
neutrons, so also other substances are en
countered as im purities in the uranium and 
graphite which will absorb neutrons. I t 
has been stated that 1 to 3 neutrons are 
produced per fission, and since it is essen
tial tha t at least one of these neutrons be 
available to promote further fissions, it is 
advisable at this point to consider the fac
tors influencing the useful life of a  neutron. 
There are four ways in  which a neutron may 
react. It m ay : (1) be absorbed by U235

producing further neutrons; (2) be absorbed 
by U2-38; (3) be absorbed by impurities in 
the uranium and the m oderator; (4) escape 
completely from the uranium. I t  is clear 
that for a chain reaction to take place the 
gain in neutrons by the first process must 
be greater than the' loss by all the other 
three processes combined. This fact has 
given rise to the use of a constant k, known 
as the reproduction factor, which is defined 
as the ratio of the number of new neutrons 
produced in fissions to those originally 
present.

P urity  R equirem ents
I 11 order to reduce the loss of neutrons by 

any of the three means listed above, the 
greatest attention must be paid to the purity 
of the materials used. I t  would appear at 
first sight th a t it would be helpful to 
separate the U235 from the U238, but 
although this is desirable from the point of 
view of an atomic bomb it  is not essentia! 
in the construction of an atomic pile. 
Although U238 does not undergo fission 
when bombarded with neutrons it will ab
sorb a neutron and be converted to an 
isotope of mass 239. This is unstable and 
by emitting a beta particle will pass to an 
atom of mass 239 and atomic number 93. 
This is known as neptunium, which is also 
unstable, and by the loss of another beta 
particle passes to plutonium of mass 239 and 
atomic number 94. Since plutonium also 
undergoes fission 011 bombardment with 
neutrons its production will help to keep 
the chain reaction in operation. Thus we 
see that it is not necessary to separate the 
isotopes of uranium but it is essential that 
the uranium metal used is of very high 
purity.

There are two main sources of pitch
blende, which are situated near the G reat 
Bear Lake in Northern Canada, and in the 
Belgian Congo. After the uranium has 
been extracted from the ore it is best puri
fied by conversion to uranyl nitrate. This 
compound has the property of being soluble 
in ether and so if a solution of the impure 
n itrate is ether-extracted the pure salt will 
dissolve in the solvent (together with a little 
vanadium), leaving the impurities in the 
aqueous layer.

It has been estimated tha t a neutron 
makes 200 collisions with the moderator and 
travels 2.5 cm. before it is slowed down to 
an energy level suitable for producing 
further fissions. It should be evident from 
these figures that the purity of the modera
tor is of great importance. Of the modera
tors already mentioned the world’s stock in 
1940 of heavy water was only about 500 lb., 
a quantity quite insufficient for the con
struction of a pile. Similarly the stock of 
beryllium metal was extremely low and the 
cost of production very high. Attention 
was therefore turned to graphite as the most
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convenient m aterial to use as a moderator. 
Commercial graphite electrodes from which 
the blocks of graphite moderator are made 
are manufactured by graphitising petroleum 
coke, which is pressed into bars. G raphite 
made in this manner will contain a certain 
amount of residues from the petroleum pro
ducts, but since these may usually be 
eliminated by heating to a higher tem pera
ture, the first attempts to improve the 
quality of the graphite were concerned with 
the elimination of the boron. Commercial 
graphite normally contains one part in
500,000 of boron and although this quantity 
is acceptable for most purposes it is too 
much when the graphite is to be used as a 
moderator. This is because boron has a 
very high affinity for neutrons and conse
quently even a small amount will tend to 
reduce the value of k below unity. I t  is 
significant that within a year the purity of 
the graphite had been so improved th a t the 
degree of neutron absorption was reduced 
by 20 per cent.

I t is interesting to note the many methods 
of analysis which were employed in order 
to check the purity of each batch of 
materials for use in the pile. The tech
niques employed included the usual ionic 
analyses in conjunction with spectrophoto
metry and polarography, but since it is not 
the presence of any one im purity which is 
injurious, but the combined effect of all 
the impurities, these tests were supple
mented by functional trials. These were 
carried out by inserting a sample of the 
materia! under test in a chain-reacting unit 
and measuring the neutron density at fixed 
distances from the neutron source.

The escape of neutrons may be governed 
by altering the size of the lump of uranium. 
If the uranium is considered to be in the 
shape of. a sphere the loss of neutrons will 
be dependent 011 the surface area, propor
tional to r !, while the capture of neutrons 
producing fission 'occurs throughout the 
volume of the material and is therefore pro
portional to r. I t  is evident, therefore, that 
it is possible to have a piece of uranium of 
such a size th a t these two effects are 
balanced. This is denoted by the term 
“ critical size,” which is defined as the size 
for which the production of free neutrons 
by fission is just equal to  their loss by 
escape and non-fission capture.

C onstruction of an A tom ic P ile
It has been noted th a t a pile consists 

essentially of uranium, which contains U235, 
and a moderator, and tha t the purity of 
these materials is of prime importance. The 
question now arises as to how. given suit
able materials, they may be assembled iri 
order to generate energy which can be used 
for industrial purposes. The first pile to be 
built consisted of seven tons of uranium 
metal in the form of lumps inserted in a

regular manner in an eight-foot cube of 
graphite. During the course of the chain 
reaction fission products are produced from 
the U235, and since most of these are radio
active and capable of absorbing neutrons 
there comes a time when the value of k may 
fall below unity. This may be overcome by 
periodically removing the lumps of uranium 
and inserting fresh metal. If an atomic pile 
is likened to a currant cake in which the 
currants represent the lumps of uranium it 
will be seen tha t it is difficult to remove the 
uranium without disturbing the rest of the 
pile. To overcome this difficulty the 
uranium is inserted in the form of rods, 
known technically as slugs. By this means 
it is comparatively simple to push out ¡in 
old slug and replace it with a fresh one.

The process of fission oecuring in a pile 
generates a large quantity of heat. This is 
the energy produced by the apparent loss of 
m atter, according to E instein’s equation. 
In order that the pile may do useful work 
this heat must be harnessed. Two cooling 
materials were originally proposed. These 
were helium and. water. The piles which 
have been built and operated up to the 
present have all been water-cooled. The de
cision to use this method was taken mainly 
011 account of the hazards involved in case 
any of the helium should leak away, carry
ing radioactive fission products.

C ooling M ethods
Naturally, the most efficient way of cool

ing the uranium slugs is to have the water 
circulating in direct contact with them, but 
this is impractical since the uranium will 
react. I t  is therefore necessary to sheathe 
the uraniurii slugs in some manner in order 
to protect them from corrosion. The choice 
of material to be used for protecting the 
slugs is governed by two main factors. The 
first is that the m aterial used must not be 
attacked by water, and secondly, it must 
not readily absorb neutrons or disintegrate 
under the influence of the gamma ra js  
present in the pile. Considerations of these 
limitations restricts the choice of materials 
to Pb, Bi, Be, Al, Mg, Zn, and Sn. The 
materially finally chosen was aluminium, 
and the slugs were protected by being sealed 
inside aluminium cans. This method of pro
tecting the slugs is the result of much ex
perimenting with other processes, such as 
metal spraying, all of which proved inferior 
to the canning method.

If pipes to earrj' the cooling w ater are to 
be inserted into a pile and yet the pile is 
still to remain self-supporting, i.e., for k 
to be greater than unity, it means that 
initially the pile must have been producing 
more neutrons by fission than were needed 
just to m aintain the chain reaction. I r  for 
every fission by a neutron two more neutrons 
are produced, these two, when they cause 
further fissions, will produce four neutrons,
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and soon the process will get out of hand 
and become explosive. This is obviously 
undesirable in a pile designed for the pro
duction of a steady quantity of energy for 
industrial purposes and it is necessary to 
have a means of controlling the number of 
neutrons available for producing fissions. 
This is done by inserting into the pile rods 
of material which have a strong absorption 
for neutrons. The materials most com
monly used for this are cadmium or boron- 
steel. The distribution of these rods in the 
pile, and their size, are arranged so that 
when they are pushed right into the pile 
the value of k is reduced well below unity, 
and when they are pulled out it will rise 
above unity, thus allowing the pile to he 
run at different energy levels. For a pile 
to run at a constant energy level the value 
of k should be 1.0. I t  is possible for an 
operator to acquire, in a few hours, sufficient 
experience to keep the output level. In 
more recent plants the movement of the con
trol rods is governed automatically by in
struments which measure the value of k ; in 
this case all the operator has to do is to 
watch the control dials.

The water used for cooling will become 
heated in its passage through the pile and 
this heat may be utilised in the form of hot 
water or low-pressure steam for process and 
space heating, but neither of these methods 
is likely to be of much industrial impor
tance. More im portant applications are for 
generating electricity either by the heating 
of a ir to drive a gas turbine or for a high- 
pressure indirect steam generator to drive 
a steam turbine3.

P otential Energy of F ission  
R eactions

It is convenient a t this point to compare 
the energy available in an atomic pile with 
the energy to be derived from more normal 
sources, such as coal, and a t the same *ime 
it should be borne in mind th a t so far 
atomic piles have only been run with the 
sole idea of producing plutonium, in which 
ease the energy generated has been dissi
pated as waste heat.

(It was recently announced at a meeting 
of the Atomic Scientists’ Association tha t 
a pile is at present being constructed in the 
U.S.A., and that it is hoped to drive a 
turbine with it  within a year . ) 1

It has been stated earlier that it is only 
the U235 isotope which undergoes fission 
and that this is present in natural uranium 
to the extent of one part in 140, or 0.7 per 
cent. I t  can be calculated tha t if one pound 
of uranium be completely destroyed by 
fission the energy released will be 3,000,000 
times that produced by burning the same 
quantity of coal. W hen the factor of 0.7 
is taken into consideration this figure is re 
duced to 20 ,000, so that, in round numbers, 
1 lb. of natural uranium is equivalent to

10 tons of coal. The price of uranium 
metal in a state of purity suitable for use 
in atomic piles has already fallen from £200 
to £4 per lb., and it is reasonable to suppose 
that this figure will be reduced still more as 
manufacturing experience and the demand 
increase. In the light of these figures it 
would appear, then, that any industry de
pending on coal as its  main source of energy 
may expect, in the course of the next few 
years, to obtain this energy for a fraction 
of its present cost from atomic sources.

As an example of the fallacy of this line 
of thought let us consider the generation of 
electric power since, in this country, this 
industry relies almost entirely on coal as its 
source of energy. In 1938 the Central Elec
tricity Board published the following item
ised account of the cost of electricity pro
duction, taking coal at £1 0s. 3d. a ton.
Fuel accounted for 28 per .cent, of the
cost; capital charges 28; salary, wages, and
maintenance 10, and profit 34 per cent. 
Consideration of these figures will show that 
even if the cost of fuel is considerably re
duced it will not greatly affect the cost of 
electricity. On the other hand, the plant 
needed for generating atomic energy and the 
special precautions to be observed in hand
ling radioactive substances may well cause 
an increase in capital charges and m ainten
ance. It would therefore appear that the 
cost of generating electricity is not likely to 
be fundamentally altered by the discovery 
of atomic energy. On the other hand, what 
this method of producing energy has done 
is to make it possible to generate electricity 
where supplies of coal do not exist, and it 
is likely that a method will soon be de
veloped whereby a ir can be used as the 
coolant, thus dispensing also with the need 
for an adequate water supply.

The possibilities of such an arrangement 
have many far-reaching applications. 
Among these- may be mentioned the fact 
that it will now be possible for industries to 
be situated without regard to supplies of 
coal and water for the provision of power, 
and this may in future be a factor in helping 
to even out the distribution of labour in this 
country. A second application that may be 
noted is that if new deposits of minerals arc 
found in desert areas it may become a prac
ticable proposition to work them.

Som e D raw backs
So far we have reviewed the construction 

of an atomic pile for producing energy, the 
materials required and their methods of 
purification, bu t nothing has yet been said 
about the many hazards and difficulties of 
operation which are to be encountered. It 
has already been noted that the materials 
to be used have to be specially purified and 
so we cannot expect many piles to be con
structed in the near future until methods 
of producing these materials in large quanti
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ties, in tlie required state of purity, have 
been perfected and the necessary plant set 
Up. As an indication of the amount of 
material needed for a pile it may be stated 
that the first pile ever to be operated con
tained seven tons of uranium imbedded in 
an 8 ft. cube of graphite, but even these 
amounts of materials only produced 200 
watts.

Besides the quantities of materials re
quired, the size of the pile must be taken 
into consideration. As can be judged from 
the figures quoted above, the size, even for 
moderate outputs of energy, is unwieldy, 
using graphite as a moderator, but if this is 
replaced by heavy water the size can be 
m aterially reduced owing to its much greater 
efficiency in slowing up high-speed neutrons. 
It is interesting to note in this connection 
that when an experimental pile, using heavy 
water, was built, the chain reaction became 
self-supporting when only two-thirds of the 
calculated quantity of w ater had been 
added. We see then tha t there is scope in 
the chemical industry for processes designed 
for the economical production of pure 
uranium, graphite, and heavy water.

H arm ful R adiations
When the U235 undergoes fission the two 

particles which are formed, in addition to 
the neutrons, are radioactive. This means 
that as soon as a pile is put into operation 
radioactive materials are produced and these 
in turn  give off harmful radiations. Ju s t 
as radium for clinical use is enclosed by a 
thick shield of lead when not in use so also 
must a pile be shielded to prevent workers 
on the plant from being affected by the 
radiations. The screen normally used con
sists of a thick wall of steel h r  concrete, and 
even for a pile of modest energy output this 
shield will weigh something of the order of 
50 tons. This, then, would appear to 

. shatter illusions which seem prevalent a t the 
present time that cars and aeroplanes will 
soon be running on atomic energy. There 
is, however, one form of transport which 
may be able to utilise atomic power, and 
that is ships. Taking the case of the Queen 
Mary, which uses 6000 tons of fuel in cross
ing the A tlantic; it may be, that allowing 
for the weight of the shielding required, a 
saving in weight will be effected.

The fact that the fission products pro
duced in the pile are radioactive leads to 
other problems, among which two may be 
mentioned. The w ater flowing through the 
pile as coolant will become radioactive and 
cannot, therefore, be discharged immediately 
as this would endanger both human and 
animal life. To overcome this the water 
must be kept in reservoirs or a lake until 
the radioactivity has died down. I t  must 
be remembered that radioactive decay is a 
spontaneous process and its rate cannot be 
altered by any of the usual agents.

Secondly, 110 engineering plant can run 
for ever without attention, and efficient 
maintenance is essential. W hereas, if a 
piece of machinery is sprayed with poison 
gas, it is a relatively easy m atter to decon
tam inate it by means of a squad of men 
dressed in protective clothing, the m atter is 
much more complicated in ' the case of a 
radioactive pile. The only known method, 
at the moment, for dealing with this prob
lem is to leave the pile until it is safe to 
approach. Since the half-life of some of 
the fission products is quite long this means 
that the pile will be lying idle for some time. 
One way of overcoming this is to have a 
battery of piles, some of which are always 
“ cooling off,” but this is likely to lead to 
an increase in running costs.

O th e r F iss io n  P ro d u c ts
There is, however, a bright side to the 

production of these radioactive fission pro
ducts and tha t is that among them is 
iodine ; and radioactive carbon, phosphorus, 
and sulphur can be made in a similar way 
by neutron bombardment. The implication 
of this is im portant in biologicnl work for 
elucidating points of interest in connection 
with tissue growth and the mode of action 
of drugs. Radioactive carbon will also pro
vide the organic chemist with a useful tool 
in investigating the mechanism and course 
of reactions. Only very small amounts of 
these tracer elements are required since, for 
a radioactive element with a half-life period 
of 100 hours, 1 0 - 11 of a gram can be de
tected with ease. It is more likely that 
great strides will be made in this field in 
the near future rather than in the produc
tion of atomic energy.

Just as the discovery of steam did not at 
once give us long-distance trains travelling 
at high speeds, nor the discovery of the in
ternal combustion engine aeroplanes travel
ling at speeds approximating to that of 
sound, so it is unreasonable to expect that a 
self-supporting atomic pile, first operated on 
December 2, 1942, will immediately revolu
tionise our way of living. Advances there 
will no doubt be, and although an atomic 
pile generating about half a million kilowatts 
is by 110 means outside tbe bounds of possi
bility, it would be idle to suppose that it 
will be built overnight ; but when it comes 
it will provide a large contribution to the 
four million kilowatts of electricity at 
present generated in G reat Britain. Most 
of the chemical industry depends on power 
in one form or another, and the advent of 
cheap and adequate supplies of electricity 
will be of far-reaching importance.
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Iron and Steel Board
N am es of the F irst M em bers

N AMES of the first members of the 
Board set up to supervise the develop

ment and reconstruction of the iron and steel 
industry were announced by the Ministry of 
Supply on Friday last week as follows: 
Sir Archibald Forbes (chairm an), Sir Alan 
Barlow, Mr. A. Callighan, Mr. Lincoln 
Evans, Mr. G. H. Latham , and Mr. It, 
Mather.

Mr. A. C. Boddis of the Ministry of Supply 
has been appointed secretary of the Board. 
An additional member with experience of 
general industry is to be appointed and his 
name will be announced shortly.

Sir Archibald Forbes, who was formerly a 
member of the firm of Thomson McLiutock 
and Co., L td ., became a director of Spillers 
L td ., in 1935, and was released in 1940 to 
join the staff of the Air Ministry. After a 
period as Deputy Secretary to the Ministry 
of Aircraft Production, he subsequently took 
over also the post of Controller of Repair, 
Equipment and Overseas Supplies.

Sir Alan Barlow, Bart., has been a Joint 
Second Secretary of the Tfeasury since 1942.

Mr. A. Callighan became national president 
in 1939 of the National Union of Blast 
Furn'aeemen, Ore Miners, Coke W orkers and 
Kindred Trades, and became general secre
tary of the union in November of th a t year. 
He has had long experience of trade union 
activities.

Mr. Lincoln Evans became assistant 
general secretary of the Iron and Steel Trade 
Confederation in 1936 and succeeded Mr. 
John Brown as general secretary of the Con
federation early this year. He is a member 
of the T.U.C. Advisory Committee on the 
coal-mining industry.

Mr. G. H . Latham has had more than 40 
years' experience with the Whitehead Iron 
and Steel Company, L td., of which he is now 
chairman and managing director. He was 
managing director of Richard Thomas and 
Co., L td ., for a period. He is president
elect of the British Iron and Steel Federa
tion, vice-president of the Iron and Steel 
Institu te, and Technical Adviser for the steel 
industry on the Finance Corporation for 
Industry.

Mr. Richard Mather is chairman and 
managing director of the Skinningrove Iron 
Company, L td ., and a director of Pease and 
Partners. He was technical adviser to the 
Indian Tariff Board in 1923-24, and again in 
1926-27, and was technical director of the 
Tata Iron and Steel Company from 1930-40.

D uties of the Board
The main duties of the Board will be:
(a) To review and supervise programmes 

of development needed for the modernisation 
of the iron and steel industry and to watch

over the execution of approved schemes in 
such programmes.

(b) To supervise as necessary the industry 
in current matters, including the provision 
of its raw material requirements, and the 
administration, under powers delegated by 
the Minister, of such continued direct con
trol as may be required over the production, 
distribution and import of iron and steel 
products.

(c) To advise on general price policy for 
the industry and on the fixing of prices for 
controlled products.

The salary of the chairman will be £8500 
per annum, and the other members of the 
Board, who are on a part-time basis, will 
each receive Æ1000 per annum.

M agnesium Alloys
Technique of Gas W elding

W ITH the growing importance of the 
applications of light alloys to the engi

neering industries, special interest attaches 
to a report, "  Technique for the Gas 1 Void
ing of Magnesium Alloys,” issued by the 
British Welding Research Association. 
Magnesium alloys proved their worth during 
the war and many current developments in 
industry would suggest tha t more will be 
heard of them in the future. The publica
tion just issued is a  memorandum prepared 
by a jo in t committee of the British Non- 
Ferrous Metals Research Association and 
the British Welding Research Association 
on Fusion Welding of Magnesium-rich 
Alloys.

I t is pointed out that the readiness and 
ease with which magnesium - 1.5 per cent, 
manganese alloy may be welded renders 
possible the construction of complicated 
assemblies, but to achieve th a t most advan
tageously the designer must make adequate 
use of all available forms of the metal, th a t 
is to say .tubes, extrusions, sheet, etc. 
Particulars are given of design, edge pre
paration, setting up, manipulation, and 
finishing and protective treatm ent, including 
removal of fluxes, hammering, chemical 
cleaning, ehromating, painting and tem
porary protection. An outline is given of 
the properties of magnesium affecting weld
ing technique, the effect of the composition 
of the alloy on welding behaviour, notes on 
the welding flame, the flux and welding 
rods. Of special interest are references to 
weld defects and inspection and testing. 
The appendix gives details of ehromating 
treatm ent. There are several excellent 
illustrations.

Copies of “  Technique for the Gas Weld 
ing of Magnesium Alloys ” may be obtained 
(2s. post free) on application to the Direc
to r of Research, British Welding Research 
Association, 29 Park  Crescent, W .l.
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Sir  
Shanti S. 
Bhatnagar

India’s Scientist-Builder
Sir Shanti Swarup Bhatnagar, 

O.B.E., D .Sc., F.R.S.
by CHANDRA KANT

NOT least among India’s leaders on 
whom has devolved the heavy responsi

bility of shaping the destiny of the country 
in some respect or other is the 51-year-old 
scientist and Professor of Chemistry, Sir 
Shanti Swarup Bhatnagar, who is the only 
Indian chemist elected to the Fellowship 
of the Royal Society of London. In  Indian 
science to-day lie holds a keyr position, in
asmuch as it is not confined to purely 
academic or university work, b u t comprises 
the nil-important organisation and develop
ment of scientific and industrial research 
for national welfare. Indeed, it is in this 
latter respect that he is more widely known 
in India and outside, and is chiefly respon
sible for evoking world-wide interest in the 
industrial potential of India.

Sir Shanti Swarup is the D irector of 
Scientific and Industrial Research and 
Principal Scientific Adviser to the Govern
ment of India. In this capacity he played 
a vital role in the scientific war effort of 
the country. In  1940 he organised the 
Council of Scientific and Industrial Re
search; harnessed scientific resources of 
India at a critical period in the history 
of the country, indeed of the whole world : 
developed numerous industrial processes 
for the manufacture of much-needed goods 
for the prosecution of the war ; co-ordinated 
the work of more than 100 Indian research 
workers and gave impetus to Indian in
dustry through research. It is through his 
untiring and ceaseless efforts that Indian 
industrial sciences have earned recognition 
at international level; and, through his 
vision, initiative and scientific achieve
ments. the country has realised the impor
tance of research for progress. His achieve
ments were honoured by the award of a 
knighthood in 1941.

The most outstanding effort through 
which Bhatnagar has set out to serve his 
country is in industrial chemistry and the 
organisation of scientific and industrial 
research. There were many personal cir
cumstances which moulded his career in 
this respect, starting from childhood. Even 
at the early age of eleven he had to become 
self-supporting and see himself through 
school by winning scholarships and doing 
odd jobs for a little money. In his under
graduate days he worked out a successful 
formula for the manufacture of gelatin 
duplicating pads for a Lahore stationer and 
earned his examination fees. The really 
big chance, however, came in 1935. when 

- he was director of the Punjab University

chemical laboratories. The Attock Oil Com
pany approached the university with one 
of their insuperable problems and one 011 
which they had spent much money and 
effort—the coagulation of mud in drilling 
operations when salt deposits were encoun
tered. The university chemists put forth 
various suggestions for overcoming the 
difficulties which, however, were not quite 
feasible. Dr. Bhatnagar (as he then was) im
mediately realised that it was a simple prob
lem in colloid chemistry, a subject dear to 
him, and could be solved by protecting the 
colloidal mud by means of protective
agents, especially Indian gums. Before the 
day was Over he had demonstrated his idea 
in the laboratory; before the week was 
over it was employed in the oilfield with 
great success. His solution attracted world
wide interest, especially among petroleum 
technologists, and this first big success gave 
birth to a highly flourishing school of
applied research at Lahore, covering all 
branches of chemical industry.

The Steel Brothers Company offered him 
a lac and half of rupees as reward for the 
successful investigation of their problems,
and Dr. Bhatnagar made over the whole
of this amount to the Punjab University 
for the encouragement of applied research.

I t  was in a most crucial period of the 
country’s history th a t Dr. Bhatnagar 
showed his abilities as a great scientist 
and builder, and set the country on the 
path of industrial progress. In  1940 the 
conditions created by the outbreak of the 
war suddenly left even the established in 
dustries of the country bereft of some of 
the commodities essential for their continued 
functioning. These industries had come 
to depend on other countries, countries not 
even within the British Commonwealth of 
Nations, for the supply of such commodi
ties. Many sources of supply to India of 
finished products were either stopped 
entirely or much curtailed. The Govern
ment also felt at th a t time tha t the com
modities essential for the prosecution of the
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war could not be produced in the country 
and could not be obtained from outside 
without serious difficulty. Very soon India, 
had to occupy a key position as supply 
centre for the whole of the Middle hast 
and F ar Fast.

A Central R esearch Board
As the situation became acute, it came 

to be realised that planned industrial 
research on the many problems of the 
chemical, metallurgical and engineering in
dustries under Indian conditions was almost 
completely lacking, and th a t to make India 
industrially self-sufficient, also an effective 
6ource of war supplies, a Central Research 
Organisation should be established imme
diately. This serious gap in the country’s 
industrial development was filled by the 
creation of the Board of Scientific and In
dustrial Research by Government in 1940, 
and Dr. Bhatnagar was called upon to 
organise, direct and co-ordinate the work 
of the Board. The magnitude of the 
responsibility devolving on him was over
whelming, as everything had to be done 
right from scratch. But Dr. Bhatnagar 
saw in this his life's biggest chance to serve 
the country through scientific research and 
took it up with the zeal and devotion 
characteristic of a builder. Accompanied 
by a batch of trained workers from Lahore, 
he went to Calcutta, started his laboratories 
and infused new life into the scientific 
workers of the whole country.

T hereafter, the story of his contributions 
to the cause of Indian industry is largely 
the story of the achievements of the Coun
cil of Scientific and Industrial Research, 
which played such a notable part in win
ning the war and latterly in India’s post
war industrial development. At one time 
more than 50 research chemists and physi
cists worked in his laboratories, under his 
direction, covering diverse fields of indus
trial research—plasties, paints and var
nishes, oils, heavy and fine chemicals, 
fertilisers, pharmaceuticals and drugs, 
lubricants, etc., and contributed to the 
successful investigation of more than 100 
research problems. New aspects of research, 
some of them unique in the whole world, 
were opened up and results of far-reaching 
importance were obtained. His scientific 
advice was sought for by the R .A .F., U.S.A. 
Air Forces, supply and food departments, 
and several other defence organisations of 
the Government. Under his direction the 
work of the Council expanded pheno
menally in every branch of science and in
dustry, and the Council became the premier 
scientific organisation of India. l ie  or
ganised surveys of Indian industries and 
raw m aterials, and gathered much valuable 
information. He established scientific 
liaison with the advanced countries of the 
world and raised Indian industrial sciences 
to the international level.

The organisation of post-war research in 
India is yet another mission in his life 
'to which Sir Shanti is now devoting 
all his attention and energy. Even within 
this short period of five years since the 
inauguration of the Council, he has made 
the public and the Government keenly alive 
to the importance of research to national 
progress. As a result of his efforts the 
Government have sanctioned one crore of 
rupees for the further development of 
scientific research in India. Seven national 
laboratories—National Chemical Labora- 

•tory, National Physical Laboratory, 
National Metallurgical Laboratory, Fuel 
Research Institute, Central Glass and 
Ceramic Research Institu te, Road Research 
and Building Research Institutes—have 
been planned to be established in the 
immediate future. W hat these laboratories 
would mean to the country needs no 
explanation. They are the vital arteries 
of the country's progress, and the man 
responsible for them is a notional asset. I t 
is, indeed, a fitting recognition of his work 
that the British Society of Chemical In 
dustry elected him an honorary Fellow in 
1945."

Educational W ork
O n return  to India in 1921 from England, 

with high academic iionours and experience 
in chemical research at the London U niver
sity, Bhatnagar was appointed Univer
sity Professor of Chemistry in the Benares 
H indu University. He served this univer
sity until 1924, when he joined the Punjab  
University, his almti mater, as University 
Professor of Physical Chemistry and Direc
tor of University Chemical Laboratories. 
It was here th a t he built up an expanding 
school of chemistry, now so widely known. 
He attracted to Lahore a very large number 
of students, many of whom now occupy pro
fessorial chairs in various Indian universities 
and im portant places in research institutes. 
It is not strange that D r. B hatnagar, 'with 
family traditions of culture and learning, 
and with the inspiration derived from great 
masters, devoted a good part of his life 
to the cause of education. In  recognition 
of his services to the cause of education, 
S ir Shanti was made a Fellow of the 
University College, London, last April.

B hatnagar’s contributions to science 
have been from two points of view—the 
advancement of scientific knowledge, and 
the utilisation of this knowledge for 
material progress. In  both these he has 
been a great Indian pioneer. His work 
in the field of pure or academic research 
is apt to be overshadowed by his outstand
ing work in industrial chemistry, which has 
a ttracted  wide public interest and has 
brought him fame, but the former is 110 
less im portant and praiseworthy. Indeed, 
it is his firm hold on fundamental or 

theoretical sciences that has helped him to
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serve the cause of applied science. His 
contributions to magneto-chemistry are 
both impressive and brilliant, and a com
prehensive review of his work on this sub
ject, with scores of references to the appli
cations of the precision magnetic in ter
ference balance developed by him, has 
appeared in the Animal Reports 011 the P ro 
gress of Chemistry issued by the Society of 
■Chemical Industry. The balance has been 
manufactured- by Messrs. Adam H ilger & 
Co. His monograph on magneto-chemistry 
is recognised vs a standard work on this 
most intricate subject. His contributions 
to colloid chemistry, photo-chemistry and 
the study of chemiluminescence, carried out 
over more than 20 years, have played no 
small part in the development of these sub
jects.

P e rso n a l H is to ry
Sir Shauti Swarup is the eldest son 

of an ancient cultured Hindu family of 
Kayasthas, whose earlier members held 
high office in the Moghul Court. His 
father, a meritorious graduate of the 
Punjab University in English and history, 
became one of the earliest followers of 
Brahmo Samaj, the great Hindu reformist 
movement started by Raja Ram Mohan Roy. 
He was on this account disinherited from 
family property, not a rare thing in the 
India of that period ; and instead of join
ing judicial or executive service, which was 
the family tradition, became the headmaster 
of a high school. He died when Sir Shanti 
Swarup was only eight, months old.

Education came the hard way to young 
Bhatnagar in the circumstances in which 
lie found himself at a very early age, w ith
out any means of support. lie  had to 
struggle hard to pay for his education— 
by doing odd, part-time jobs and by winning 
merit scholarships. He found, however, in 
one Mr. Raghunath Sabai a real friend, 
philosopher and guide. Mr. Raghunath 
Sahai was a class-fellow and friend of 
Shanti Swarup’s father, and one of* the 
best-known educationists of his time. 
Bhatnagar later married Mr. Raghunath 
Salmi’s daughter, L ajjaw ati, at the age 
of 20.

As a student in the school and college, 
Bhatnagar topped the classes and won the 
praise of his teachers. He evinced keen 
interest in science and, while still in the 
interm ediate classes, contributed a paper 
on the fermentation of pomegranate juice. 
He had his university education first at the 
Forman Christian College, Lahore, and 
later at the Punjab University chemical 
laboratories. At the la tte r he did his first 
post-graduate research on the effect of 
adsorbed gases 011 the surface tension of 
water, which formed his thesis in part- 
fulfilment for his M.Sc. degree. In 1919, 
with the help of a scholarship from the

Dayal Singh College Trust, B hatnagar 
entered London University as a research 
scholar under Prof. F . G. Donnait. He 
worked on emulsions and qualified for the 
D.Sc. degree of Londoii University.

During the summer vacations of 1919-21, 
Bhatnagar worked as a research student 
at the Kaiser-Wilhelm Institu te, Berlin, 
and the Sorbonne, Paris, and came into close 
contact with leading scientists—Professors 
Haber, Freundlich, Bodenstein, Einstein, 
Planck, Urbain, Perrin , and others—from 
all of whom lie derived great inspiration 
for scientific research. During his stay in 
England he held a Fellowship of the 
Department of Scientific and Industrial 
Research.

The realm of science is the realm of 
utility, and a scientist in the present age 
serves mankind most by making the most 
useful contribution-to its material progress. 
At its higher levels, however, scientific» 
pursuit is the pursuit of tru th . We have 
seen that B hatnagar’s contributions to 
India’s industrial progress have been great, 
but his researches in the theoretical 
sciences, it must be emphasised, are of 
equal significance Beyond the satisfaction 
of m aterial ends man has deeper yearnings, 
profounder needs of the spirit. This is the 
reason why artists will always be reckoned 
the equals of scientists in the service of 
mankind. I t is rare that both rôles 
are played by the same individual. In  Sir 
Shanti Swarup, however, urge for science 
has not crowded out the craving for poetry. 
He is a poet of distinction, and to him 
poetry is as dear as chemistry. He is the 
author of over 50 poems in Urdu, many 
of which, especially “ The Wife and the 
Book,”  “ The Chemist and the Philo
sopher,” etc., are famous for their depth 
of thought and feeling and for their beauty 
of composition.

TIMBER PRESERVATION
For the preservation of timber used 

underground in the Rand mines, a new 
vacuum-pressure plant has recently been 
placed in operation in South Africa. The 
impregnating solution contains 3 per cent, 
of zinc sulphate and 0.3 per cent, of triolith. 
Composition of the triolith is : potassium 
bichromate 35 per cen t.; dinitropheno! 
10 per cent.; sodium fluoride 55 per cent.

The method of impregnation is a three- 
stage vacuum-pressure-vacuum one, and it 
results in the complete penetration of the 
sapwood of the timber. The type of timber 
treated is mostly mixed gum and w attle of 
comparatively recent growth. There is 
little or no penetration of the heart-wood. 
The net liquid absorption is 0.75 to 1.0 
gallons per cu. ft. of timber.
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L E T T E R S  T O  T H E  E D IT O R

B.A.C. and T.U.C.
S ir ,—Mr. Sheldon leaves me even more 

dissatisfied with the B.A.C. than before. 
He still does not tell us whether his letters 
are officially w ritten on behalf of the Asso
ciation or not.

I  said nothing in my letter about the 
B.A.C. having a political bias. I t  would 
not worry me much if i t  had. The trouble 
is tha t it  hasn’t got any kind of bias, except, 
perhaps, a bias for sitting on the fence. Why 
the Council, of the B.A.C. should go to all 
the trouble and expense of holding a ballot 
to do something which they have not even 
made up their minds they want to do is 
beyond me.

Being a technical representative who 
travels a wide area and meets many chem
ists, I  can assure Mr. Sheldon and his 
colleagues on the B.A.C. Council that the 
apparent vacillation and indecision which 
they exhibit does far more damage to the 
B.A.C. than any hin t of a  political bias. 
An association which cannot make up its 
mind will interest only those chemists who 
cannot do so either. Those who can, 
join either the Institu te or the A.Sc.W. 
Those who cannot, fail to join even the 
B.A.C., just because they cannot.

Frankly, I would sooner see the B.A.C. 
go violently Communist than continue in its 
present sloth and torpor. As a professional 
body, it just isn’t 011 the map : as a trade 
union, it is a farce. I t  has huge accumu
lated funds which it does not know how to 
use and its dwindling membership is a  sad 
commentary on the enthusiasm which it 
originally displayed in 1918, and which I 
also recall sharing.—Yours faithfully,

N o n - S o c i a l i s t  C h e m i s t .
September 7.

Industrial Jewels
S i r , — I  read, with great interest, your 

editorial on “ Industrial Jewels ” {see T h e  
C h e m i c a l  A g e ,  Aug. 24, p. 219), and I fully 
agree with your point of view that the 
diamond has hitherto resisted all efforts to 
be manufactured synthetically, having the 
same composition and quality as in  nature.

You refer to the fact tha t the most re
markable piece of evidence for the correct
ness of H annay’s manufacture is that some 
of the twelve pieces in the collection of the 
N atural History Museum are of the “ ra re” 
structure of the type II  class of diamond, 
being a mosaic, less perfect, type of struc
ture than th a t of the more “ numerous ” 
type 1 diamonds. It may, perhaps, interest 
you tha t a t present the type I I  diamond is 
really a more common one as its charac
teristics are widely known in diamonds dis
covered in the Belgian Congo and Sierra 
Leone. A great number of these diamonds

are covered by a relatively thick coat and, 
as shown by X-ray studies, this coat reveals 
the properties of type II  diamond. P racti
cally all diamonds used for abrasive pur
poses come to-day .from these mines.— 
Yours faithfully,

P . Guodzinski.
London, N.W.3. August 31.

Synthetic Caffeine
S ir ,—W e see in the issue of T he C hemi

cal Age for August 31 (p. 267), under the 
heading “ Foreign News,” that you report 
tha t the Monsanto Chemical Company is 
erecting a p lant for the synthesis of caf
feine.

As a m atter of form, we should like 
to take this opportunity of calling your 
attention to the fact tha t our company also 
has succeeded in effecting the synthesis of 
caffeine. A plant for this purpose was 
erected during the war, a t a time when we 
were cut off from our normal raw m aterials, 
and we Were thus able to satisfy French 
requirements.—Yours faithfully,

Societe des Usines Chim iqles 
Rhone-Povlknc.

Paris. September 3.

Origin of “ Nuron ”
S i l t , — References have been made in the 

technical Press to the effect that “ Nuron,” 
the new contact re3in developed by the plas
tics division of I.C .I., may be derived from 
allyl alcohol. This is not so. Although 
“ Nuron ” is a cross-linked resin and can 
be used in the manufacture of many forms 
of laminates, it  is distinct from the allyl 
type of contact resins produced in America. 
The British resin is made entirely from raw 
materials available in this country.—Yours 
faithfully,

G o r d o n  L o n g , 
Press Officer, 

Im perial Chemical Industries. Ltd.
London, W .l. September 4.

CHEMICAL ENGINEERING 
COURSES

The M inistry of Labour and National 
Service announces tha t as one method of 
meeting the demand for chemical engineers 
which modern industrial development is 
creating and increasing, the M inistry of 
Education is arranging for fujl-time inten
sive training courses in a number of tech
nical colleges. The courses, which will last 
for approximately twelve months, will be 
open to men who have graduated in engi
neering, physics or chemistry or have 
secured the H igher National Certificate in 
engineering or chemistry, or who have ob
tained a general science degree in mathe
matics, chemistry and physics.
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South African Chemical Notes
Extraction of Oil from Shale

{from Our Cape Town Correspondent)

A RECENT private investigation into the 
possibilities of extracting oil from South 

African shale deposits by the electro-ther- 
inal process developed by the Swedish engi
neer, Dr. F . Ljungstrom, revealed tha t in 
certain circumstances the process could be 
used economically in the Union.

A statem ent issued by the Swedish Con
sulate in P retoria says th a t it  appeared th a t 
the seams of oil-shale in the Transvaal were 
covered by a very thick layer of sandstone. 
A depth of sandstone of about 55 yards had 
to be penetrated before borings reached the 
seam of oil-bearing shale, which was about 
12 yards thick at the most. Dr. Ljung
strom did not consider this exceptionally 
favourable for the process he had developed. 
The covering layer above the shale should 
not be more than 12 to 18 yards thick, and 
a heavier seam of shale of from 18 to 23 
yards would be desirable. B ut the average 
percentage of oil in Transvaal shale was 
estimated at 10 to 15 per cent., against only 
5 per cent, in Sweden, and he therefore con
sidered it possible to start economic pro
duction based on 12 yards of shale covered 
by about 23 yards of sandstone. If the oil 
shale in the Transvaal yielded, when gasi
fied, equal calorific values of gas and oil, 
it  should be possible to produce all the elec
tric energy needed for Dr. Ljungstróm’s 
process of heating the shale by using the 
gas in a power station.

The report states : “  Dr. Ljungstrom’ con
siders tha t to form a definite opinion of the 
economic possibilities of oil production from 
the shales of the Transvaal it  would be 
highly desirable for a closer geological in
vestigation to be carried out.” I t  added 
tha t a successful oil industry depended 
largely on finding more favourable geolo
gical conditions than those so far revealed.

O rganic C hem icals
The possibility of establishing an organie 

chemical industry in the Union was dis
cussed in a paper recently read bv Dr. S. R. 
Haas, chemical engineer, at the conference 
on “■ Science in the Service of South 
Africa ” a t the University of the W itwaters- 
rand. He said tha t a t the moment South 
Africa had only two branches of the organic 
chemistry industry which were welt de
veloped. These were the manufacture of 
explosives and of chemicals based on alco
hol and by-products. The remainder of the 
so-called organic chemical industry in the 
Union was actually only a “ mixing ” indus
try, which depended on materials coming 
from overseas. This was an unsound state

of affairs. There seemed to be a reluctance 
to discuss the idea of an industry based 011 
indigenous raw m aterials. Objections 
offered were that the country had a limited 
consuming power for such products and tha t 
coking coal deposits—the true basis for an 
organic chemical industry—were small. The 
answer lay in creating a demand for the 
products, and using the large deposits of 
low-grade coal as a substitute for coking 
coal. The Fischer process had proved tha t 
low-grade coal could produce a full range of 
organic compounds—even including, before 
the war, petrol at fid. a gallon.

A n ti-F ou lin g  Paint
The efforts tha t are being made by the 

Iron and Steel Institu te in England to pro
duce a master paint that will resist 
barnacles are being supported by the scien
tists in Cape Town, in conjunction with 
fellow-scientists in other parts of the world. 
At the Sturrock graving dock and also at 
the old dry-dock in Cape Town, a young 
woman is often seen with one or two assis
tants scraping the hulls of ships. She is 
Dr. N. A. H. M illard, of the Cape Town Uni
versity Zoological Department. She col
lects 'mussels, barnacles, and ugly tube- 
worms which foul ships’ bottoms. These 
are studied and classified at the university, 
and the data are forwarded to the institute 
in London. D r. Millard .said th a t her work 
would continue for a year. To produce the 
ideal paint, the scientists in London must 
have all the facts of the habits in different 
waters of sea pests. Reports are also col
lected from captains of ships calling at Cape 
Town on the areas in which their hulls 
have been fouled. I t  costs the owners 
thousands of pounds a year to have the 
hulls scraped. Normally, ships have to 
enter dry-dock every nine months. I t  has 
been found tha t marine growth can slow up 
a ship by 1J to 2 knots per hour, and that 
at slow speeds fuel consumption is increased 
by 50 per cent. Two types of paint are 
used on ships’ hulls. One is anti-corrosive, 
on top of which an anti-fouling paint is used. 
The difficulty about the poison, D r. M illard 
said, is tha t it  must be sufficiently soluble 
to seep into the water and keep tlie organ
isms away. If  it  is too soluble the ship will 
lose it. A happy medium has to be found.

Dusting wattles by aeroplane for the 
control of bagworm will be resumed shortly. 
I t  is proposed to use Gammexane powder so 
as to compare its efficiency and cost with 
that, of cryolite.

Lever’s, who are South A frica’s largest
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soap-makers, with their main factory in 
Durban, have had to cut their production 
by nearly half owing to the world-wide 
shortage of oils and fats. This information 
was given by Mr. A. D. Gourley, chairman 
of the South African company. The Union 
used to get most of its oils and fats for 
manufacturing purposes from India and the 
Belgian Congo, he said. Now India, owing 
to its own shortage, had stopped exporting 
ground nuts. The Belgian Congo supplies 
go into a central pool and are allocated 
by the Combined Food Board in W ashing
ton. South A frica’s allocation has been 
cut sharply. The raw materials for soap 
and edible foodstuffs were largely in ter
changeable. A large proportion of the raw 
materials intended for soap-making had 
been diverted and after being refined and 
treated were now being used for edible fats. 
The company is operating its  ow n-ration
ing scheme, but the Director of Food Sup
plies and Distribution was considering the 
inclusion of soap in his national rationing 
plan. All customers have had their orders 
cnt down in proportion to the amount the 
factory is able to produce.

N ew  D DT T ests
New extensive tests of the efficacy of 

DDT in combating the tsetse fly will be 
made in the Mkust Reserve in Zululand in 
August. DDT will be disseminated in 
smoke form through the exhaust pipes of 
six aircraft. In  the experiments last year 
the DDT was sprayed from aircraft. A 
preliminary test of the new method had had 
very promising results, a 90 per cent, “ kill” 
being achieved, according to an official of 
the Onderstepoort laboratory. “ The re
sults may be the same as those achieved 
by the spray,” he said, “ but we think we 
will get a better penetration of the thickets 
with the smoke.” In  three months it was 
hoped to exterminate the tsetse in the 
Mkusi area. “ W e can tackle only the adult 
fly by smoke and spray, so we have to spread 
the tests over a sufficient period to allow 
pup* to develop,” the official said. Because 
aircraft could be used only in certain areas, 
further tests would be made with smoke 
generators on the ground.

P ig m e n t G rin d in g
Rolfe Bros., Elandsfontein Rail, Germis- 

ton, Transvaal, have installed new pigment- 
grinding equipment at their factory which, 
they claim, will enable them to tu rn  out a 
product at least equal to tha t imported. 
The firm is now producing a new range of 
chromes in three shades of green, three 
shades of orange, and three shades of 
yellow. The yellow range is sulphur prim
rose, lemon, and middle chromes. There is 
an increasing demand for such products in 
South Africa.

New Control Orders
E x p o rt L icensing

THE Export of Goods (Control) (No. 3), 
Order, 1946 (S. R. & 0 . 1946, No. 1473), 

which becomes operative on September 16, 
makes certain changes in the export 
licensing control of exports.

Among the additions to the schedule of 
goods requiring export licences a re :

Group 3. Products of the sulphation 
(sulphonation) of aliphatic alcohols and ali
phatic hydrocarbons, salts of such products, 
and mixtures (other than medicinal pre
parations) containing 'any of the foregoing.

Group 6 (1). Ores and concentrates of 
thorium and uranium.

Group 8 . Polymers of vinyl chloride, co
polymers made mainly from vinyl or poly
vinyl chloride, and compositions consisting 
mainly of any of these materials, in the form 
of rough sheet, strip, powder, granules, or 
chips.

Group 13. Aqueous emulsions of asphalt, 
bitumen, and pitch (other than coal-tar 
pitch) whether natural or n o t; cadmium 
compounds, cadmium mass, and cadmium 
lithopone.

LIGHT METALS CONTROL
The work of the L ight Metals Control 

Office of the Ministry of Supply has been 
transferred to the M inistry’s Metal Division 
following the release of Mr. C. G. MeAuliffe 
from bis appointment as Controller of Light 
Metals. Inquiries and correspondence 
should be directed as follows : Metal Sup
plies—Ministry of Supply, M.4 (Trading), 
Southam Road, Banbury, Oxon. (Tel. B an
bury 2821). Statistics Licences—Ministry 
of Supply, M.4 (Statistics), Southam Road, 
Banbury, Oxon. (Tel. Banbury 2821). Mat
ters relating to production—Ministry of 
Supply, M.4 (Production), Shell Mex 
House, Strand, W .C.2 (Tel. G errard 6933).

DUNLOP RESEARCH GRANT
The Dunlop Rubber Co, is contributing 

T350 per annum for seven years to the 
Department of Colloid Science at Cambridge 
University for research work on molecular 
structure. For the past two years the D epart
ment has been carrying out research work 
for Dunlop on the structure, of natural and 
synthetic rubber molecules, and the changes 
occurring in vulcanisation. The research 
will continue under the direction iof Dr. 
G. B. B. M. Sutherland, a pioneer and world 
authority on the use of the infra-red spectro
scope. The work under the new scheme will 
probably also include ultra-violet and ultra 
short-wave radio technique.
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Austrian Chemical Industry
D ependence upon Im ports

A  SURVEY of the industrial chemical 
industry in Austria reveals considerable 

shortages and shows tha t for some time 
the Austrians will have to' rely to a large 
extent upon imports, according to the 
D irectorate of Information Services, Con
trol OHice for Germany and Austria. This 
is in direct contrast to the situation which 
existed before the Anschluss, when most 
of the chemicals required were produced 
within the country.

When the Nazis took over tliev closed 
many factories in order to boost tfieir own 
products from Germany. In addition, much 
damage was sustained by plants and fac
tories. The result was tha t after the libera
tion the Austrian chemical industry was 
faced with the task of starting again almost 
from scratch, and is now making great 
efforts to reduce dependence upon other 
countries.

Sulphuric A cid Shortage
One of the greatest requirements is sul

phuric acid, of which Austria requires from
40,000 to 50,000 tons a year. The greatest 
amount formerly came from the Moosbier- 
baum works in Lower Austria. Since these 
have been dismantled, and the factory at 
Deutseh W agram burnt out, the only source 
now is I he Liesing factory, which produces 
about 7500 tons of sulphuric acid annually, 
thus leaving a great deficiency to be made 
up from other countries.

The iron and steel industries, artificial 
silk, and ersatz wool industries all need 
sulphuric acid for their work. Production 
of nitric acid, essential to agriculture, has 
been at a standstill, but it is hoped that 
the nitrogen works at Linz will soon be 
in production again. Soap and washing 
powders are extremely scarce owing to lack 
of the raw materials. Carbide is another 
essential commodity which is scarce ; it is 
produced by only one factory, in the Tyrol. 
Compressed oxygen for use in welding is, 
of course, essential to all works of recon
struction, but cannot be obtained in any
thing like adequate quantities. There is 
110 production of oxygen or salicylic acid.

Combined Chemical Industries, whose 
factories are a t Floridsdorf, Vienna, state 
that they are beginning to make black and 
white enamels under new patents, but that 
raw materials are extremely scarce. They 
also state that they have acquired numbers 
of unspecified patents. They will be able 
to begin manufacture of bakelite again, but 
it will be impossible for them to make 
saccharin for some time.

Som e R ecent Im provem ents
In contrast with the general situation, 

considerable increases in the production of

chemicals are reported from the province 
of Carinthia, which comes within the 
British zone. Hydrochloric acid and car
bide were the only chemicals showing 
decreases in last month’s production figures, 
but there were several new products.

Last month’s production included 72 tons 
of hydrochloric acid (31 per cent, decrease), 
28 gallons of amyl alcohol (a new product), 
50 tons of carbide (2 per cent, decrease), 
48 tons of barium sulphide (against none' 
in May), 2 tons of barium sulphate (40 per 
cent, increase), 4 tons of sodium hypo
chlorite (none in May), 3 tons of calcium 
molybdate (none in May), 27 tons of sodium 
sulphide (none in M ay), and a quarter-ton 
of magnesium carbonate (new product).

New Mobile Crane
Sim p le and C onvenient in  Operation

A  VALUABLE adjuet in the problem of 
speeding up the handling and moving of 

goods within the confines of factories and 
works is the “ Stanhay,” the first air- 
operated mobile crane to be produced. It 
can be used either inside or outside a fac
tory, and its versatility gives it a special 
claim to the attention of the chemical in
dustry, where buildings of various shapes 
and sizes are the rule. The basic principle

T he “  Stanhay ” m ob ile  crane.

of this crane, which is fully mobile and 
self-propelled, is the conversion of com
pressed air into mechanical energy. The 
maximum height of the jib hook of the 
1-ton model is 16 ft., and the maximum 
outreach 9 f t .;  haulage capacity is 5 tons 
approximately. I t is also worth recording 
here that the jib control lever is so respon
sive to the touch th a t a  ton weight may 
be lowered to rest on the point of an up
turned pencil w ithout breaking the lead. 
Owing ro its low to tal height the machine 
can lift, travel and turn in a radius of only 
9 ft., and can hoist with load through door
ways only' 10 ft. high. The manufacturers 
are Stanhay, L td., Elwick W orks, Ashford, 
Kent.
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Scottish Seaweed Industry
Survey of a Y ear’s W ork

AT a Press conference lield last week in 
.Edinburgh, Dr. F. N. Woodward,

B.Sc., Ph.D ., F .R .I.C ., technical director of 
the Scottish Seaweed Research Association, 
L td ., presented a survey of investigations 
made by the Association during the past year, 
and threw out a few guarded hints about 
fu ture possibilities.

Alginic acid is an extremely versatile raw 
material, and can be employed in almost as 
many ways as can cellulose, e.g., in the 
manufacture of light-weight fabrics, trans
parent paper, textile size, and soluble surgi
cal ligatures. I t  is also a possible ingredient 
of many foods, such as custard powder, soup, 
and ice cream, and can be used in the fining 
of beer. Dr. Woodward was careful to point 
out, however, that the one “ selling point '* 
of alginic acid fabrics was that they were 
non-inflammable; otherwise they could not 
compete with established fabrics. An 
interesting point, however, was that if 
woollen thread is combined with alginate 
yarn filament and then woven, the acid can 
bo -dissolved out, leaving a woollen fabric 
weighing only' 1J oz. per sq. yd., instead of 
the 51 oz. per sq. yd. that is the lightest 
possible with untreated wool.

P ossib le  Source of M annitol
The polysaccharides known as mannans 

have been found to bo present in Scottish 
wrack in greater quantity than anywhere 
else in the world, and Dr. Woodward 
suggested their possible exploitation as a 
source of mannitol. The principal raw 
materials hitherto have been the American 
ivory-nut and the carob bean; also spruce 
cellulose, which gives a mixture of mannose 
and dextrose. The naturally-occuring man
nans are hydrolysed to give mannose, and 
that is reduced in its turn to produce manni
tol, a constituent of certain explosives used 
during the war.

Obviously, the harvesting of the seaweed 
is of prime importance, and investigations 
have shown that the most promising sources 
of littoral weed are North Uist, in the Outer 
Hebrides, and Orkney. A survey of 3000 
miles of coastline has revealed about 140,000 
tons of littoral weed, allowing, perhaps, for 
a harvest every three years. L ast May a 
survey of sub-littoral weed was started in 
Orkney; this type is much more difficult to 
harvest because it does not float when cut, 
and is not visible from the surface of the 
water, but a typo of mechanical shovel has 
been evolved for the purpose.

The task of the Association, Dr. Woodward 
explained, is not only to find out where the 
weed is and how to harvest it  economically, 
but to study variations in composition of the 
different kinds, and the effects of location, 
season and tides. Financially the work has

been carried on on a fifty-fifty basis between 
the Government and the industry. The work 
of research is now to be financed 90 per 
cent, by the Treasury for a further period. 
Three factories are at present operating on 
the west coast and one in South Uist.

A large house at Inveresk is to become the 
headquarters of the Scottish Seaweed Re
search Association, with eleven acres of 
ground for further development. Copies of the 
xlssociation's report are available from the 
hon. secretary, Mr. C. J . M. Cadzow, 28 R ut
land Street, Edinburgh.

International Trade Fair
B ritish  E xhib its a t S tockholm

A  B R ITISH  visitor to the international 
trade fair which has just ended in 

Stockholm can scarcely avoid a sense of dis
appointment tha t B rita in ’s great export 
drive has been so shyly reflected in the 
trade m irror held up to the Scandinavian 
people, writes our Staff Representative. 
True, St. E rik ’s F a ir is relatively new— 
this was the fourth fair, and foreign parti
cipation was not possible until 1944—but 
whereas such British exhibits as there were 
this year were in  the main linked with the 
stands of Scandinavian agents, quite a num
ber of countries had their own pavilions and 
much larger and more representative dis
plays. France, Belgium, Holland, Czecho
slovakia and even Poland and Finland had 
exhibition halls of their own.

In terest in  T echnical Journals
If  actual exhibits of U.K. manufacturers 

were few, evidence of eagerness to know 
what British m anufacturers are making was. 
provided a t two stands where specialised 
llritish  trade and technical journals were 
available, T h e  C h e m i c a l  A g e  among them. 
These stands were crowded day after day, 
and the story of our own manufacturing 
progress and our services was conveyed by 
printed word and pictures to a great many 
people, some undoubtedly potential buyers 
of British goods.

There being little, therefore, to describe 
in connection with British manufactures, 
w hat of the products of industrialists and 
manufacturers elsewhere ? The Scandina
vian exhibits, naturally, were the most 
numerous. The steel and metallurgical side 
was strong, and there were good displays 
of machine tools and machinery generally, 
though unlike exhibits a t our own British 
Industries Fair, few were shown in opera
tion. By-products of the forestry and 
timber industry were prominent, plastics 
again revealed their extending uses in a 
striking way, and, as might be expected, 
the results of electrical development and 
progress are particularly well marked.

The exhibition was divided into several
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sections, the main displays and the pavilions 
of the various participating countries being 
in the Royal Tennishall and adjoining 
buildings. About 100,000 visited the fair 
last year and 150,000 were expected this 
year. T hat “ target ” must have been well 
broken. Certainly on the final day (Sep
tember 1), when the general public, as well 
as trade buyers, were admitted at 2.50 Kr. 
(about 3s. (id.), the people were milling 
round in their thousands.

Zinc Plate Corrosion
N ew  Phosphating P rocess

A  PRE-TREATM ENT of zinc plate, 
which, it is claimed, will revolutionise 

the whole field of phosphate coatings, has 
been described by a research chemist of 
Westinghouse Electric & M anufacturing Co., 
to the Elecrocheinieal Society.

The process, which is now being used in 
improving the corrosion resistance of zinc 
plate, was a more or less accidental dis
covery. W estinghouse began a research pro
ject to improve the corrosion resistance of 
painted metal plate. The focal point of the 
investigation was to seek a chemical p re
dip which would confer upon the metal sheet 
the same superior acceptance of phosphate 
treatm ents (bondcrising is one example) as 
mechanically polished samples. F or some 
reason a highly-polished plate, will, after 
phosphating, make a firmer paint bond, and 
hence have better corrosion resistance than 
unpolished specimens. To the W esting
house Co., in need of superior fittings for 
their electrical instrum ents, mechanical 
polishing of the many varied and intricate 
shapes was a physical impossibility; thus 
arose the emphasis and necessity for a pre- 
treatm ent, such as a chemical dip, which 
would penetrate and evenly affect every 
square inch of the metal fixture.

A fter many months of fruitless search, the 
research chemist, in the course of the in 
vestigation, dipped zinc plate into disodium 
phosphate, gave it  the usual commercial 
phosphate treatm ent, and after the salt spray 
and steam chest tests were made, the di
sodium phosphate pre-treatm ent was far 
superior to anything else. More extensive 
and elaborate experiments on disodium phos
phate failed to duplicate, in any way, this 
one success. More tests showed th a t only 
one disodium phosphate in the whole labora
tory would give the superior result and that 
cam'e from the same bottle that gave the first 
success. Chemical analysis failed to show 
anything unusual, but suspecting a trace 
element, a spectroscopic analysis was made 
and a faint suggestion of titanium was found. 
Additions of this element, in various forms, 
still failed to bring about the wanted re 
sults from other disodium phosphates.

Success came, finally, from two directions,

when a method to make the titanium  impure 
salt was found. The exact reason why 
titanium should give such protective action 
still eludes research, though it is almost 
certain to be a colloidal phenomenon.

At present the concentration of titanium  
in the salt is 1/1000  per cent., and only a 
1 per cent, solution of this disodium is used 
as a pre-dip. In production, the metal 
pieces, on a chain conveyor, pass through 
the pre-dip in 10 seconds. From there they 
go directly to the usual commercial phos
phating bath, after which comes the spray 
painting or lacquering. Samples so treated 
will withstand 200 hours of salt spray or 
steam chest without any corrosion; con
ventional methods show ihe unwanted zinc 
“  flowers,” sign of failure, in 48 to 72 hours, 
which is unacceptable by modern standards.

Sw iss Chemical Research
T he R obert Gnehm  Foundation

FU RTHER proof of the interest and 
active support given in Switzerland to 

chemical research is provided by the report 
that Dr. M aria Gnehm has left one million 
francs to the famous Federal Technical 
Institute a t Zurich, to be used for the en
couragement and support of teaching and 
research in the field of chemistry.

The president of the trustees of the new 
foundation, which is to be known as the 
Robert Gnehm Foundation after the father 
of the testatrix , a  former president of the 
Swiss School Council, is Dr. A rthur Stoll, 
vice-president of the Sandoz A.G. P a rt 
of the legacy will be used to enable lec
turers from abroad to participate in the 
Federal Technical Institu te’s work. The 
series of Robert Gnehm Lectures was in
augurated on September 2, by a lecture 
given by Sir Robert Robinson, P .R .S .

Although well-known foreign lecturers 
have visited Zurich and other famous 
centres of chemical teaching in the past, 
this is the first instance of financial provi
sion being made for this purpose. I t is 
hoped this will go a long way towards re 
establishing true international relations in 
this im portant branch of science.

ALUMINIUM PRICE INCREASE
The price of virgin aluminium in ingot or 

notch bar form was increased on Monday 
from ¿07 to ¿72 los. a long ton, delivered 
into consumers' works. The new price 
applies to metal of a purity of 99 per cent, 
to 99.5 per cent, inclusive, with premiums 
for higher purities. The Ministry of Supply 
states that the increase in price is conse
quent upon the cost of metal under the 
M inistry's Canadian contract having risen on 
account of the change in the rate of exchange.
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Bauxite in Australia
Survey of Likely Sources

P RODUCTION of sufficient aluminium 
metal to meet the full annual require

ments of the A ustralian m arket is envisaged 
by the A ustralian Aluminium Production 
Commission, according to Chemical En
gineering and Mining Review. An output 
of 10,000 tons of ingot would require the 
establishment of an alumina plant or plants 
to treat 00,000 tons of bauxite a year. The 
alumina will be reduced to metallic 
aluminium a t a plant to be established in 
Tasmania, the site for which has not yet 
been finally chosen. Location of the 
alumina plant will depend on the results 
of a Commonwealth-wide survey now being 
carried out by the Commission.

An officer of the Commission returned 
recently from overseas with full information 
regarding the production of aluminium, from 
bauxite, and experimental work on the 
treatm ent of A ustralian bauxite will be 
carried out at a laboratory to be established 
at the Derwent P ark  munitions factory, 
near llobart.

Considerable quantities of bauxite are 
known to exist in Australia. Deposits in 
New South Wales, although extensive, are 
low-grade, containing 30-40 per cent. A1,03. 
In Victoria the Mirboo district of Gipps 
land lias a number of deposits which aggre
gate more than 750,000 tons containing 
51 per cent, A1,0„ 7 per cent. Fe20„ and 
10 per cent. SiO,. In Tasmania, deposits 
of bauxite were discovered at the Ouse in 
1941, and testing with shafts and boreholes 
by the Tasmanian Departm ent of Mines has 
proved 500,000 tons with 40 per cent. A1,03 
and 5 per cent. SiO,. The Ouse deposits 
are ferruginous in nature.

T asm anian  Investigation
The Aluminium Production Commission 

is proceeding with a complete survey of all 
these likely sources of bauxite, ami further 
work is now in progress in Tasmania. 
Testing by bores and shafts of an area at 
St.. Leonards, near Launceston, has given 
encouraging results. O ther deposits in 
Tasmania to be tested are at Campbelltown, 
Swansea and Mvalla, west of Wvnvard. 
Test work in Tasmania is being carried out 
in collaboration with Dr. II. G. Raggatt, 
director of the Commonwealth Mineral 
Resources Survey, and the Tasmanian 
Departm ent of Mines.

Deposits of bauxite occurring in Victoria, 
Queensland, New South W ales and W estern 
A ustralia are to be investigated by the 
Commission in collaboration with the 
Minerals Resources Survey and local 
Departm ents of Mines.

The Aluminium Industry Act passed by 
the Commonwealth Government in 1944

provides for the use of Tasmanian hydro
electric power in the manufacture of ingot 
aluminium under jo in t Commonwealth and 
State control. Under the Commonwealth- 
S tate agreement, ratified by the Tasmanian 
parliam ent last year, the State is committed 
to provide half the capital of £3,000,000 
needed for the establishment of the industry. 
The other £1,500,000 will be subscribed by 
the Commonwealth Government.

Australian Patents
R evolutionary Innovation

A  BILL to amend the Patents' Act, 1903- 
1935, has been passed in Australia and 

will soon become law. The most im portant 
innovation is contained in Section 38A, 
which provides for laying open all complete 
specifications to public inspection immedi
ately after filing. Complete specifications 
already oil file will be laid open to public 
inspection forthwith.

This new bill goes far beyond Section 
91 (3) of the British Patents and Designs 
Acts, 1907-1940, according to which patent 
specifications filed under International Con
vention are laid open to public inspection 
18 months after the earliest convention date 
claimed. Efforts are being made by profes
sional institutions to obtain a regulation 
deferring the publication of complete speci
fications a t least three months after the 
filing date, but it is not at all certain 
whether they will meet with any success.

As m atters stand, prospective applicants 
for A ustralian patents will have to consider 
carefully whether prem ature publication of 
their complete specifications does or does 
not affect their interests in other countries. 
At present there are emergency laws and 
regulations in most countries, extending the 
period available for claiming priority, but 
these extensions will end sooner or iater, 
say within 1947 or 1948, and then any pub
lication of a complete specification in 
Australia will prevent the invention from 
being validly patented in many of those 
countries where a corresponding application 
wras not made during the ordinary conven
tion period.

If the somewhat revolutionary example 
of the new A ustralian bill were followed 
in other countries, the whole foundations 
of International Patent Law and Practice 
might be overturned with effects on manu
facture and commerce which can be hardly 
foreseen now. In any case, it seems deplor
able tha t a step which affects not only the 
internal affairs of the country passing tha t 
legislation was taken apparently without con
sultation with other countries, and against 
the advice of the professional institutions 
which had the necessary knowledge of, and 
experience in, international patent mattersl
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Personal Notes
S i r  E d w a r d  J . G e o r g e  has resigned his 

directorships of the Consett Iron Co., Ltd., 
and Consett Spanish Ore Co., Ltd.

M r. C. A. F. II ASTI now lias been re
elected president of the P ain t Materials 
Association, nnd MR. S. W. G rkig  and Mu.
C. A. C a r t e r  will continue as vice-presi
dents.

Dit. M a u r i c e  S t a c e y ,  now reader in bin- 
logical chemistry, has been appointed to 
the newly-established second chair in the 
Departm ent of Chemistry at Birmingham 
University.

S i r  A l e x a n d e r  F l e m i n g  and S i r  H o w a r d  
F l o r e y  have been awarded the Society of 
Apothecaries’ Gold Medal in Therapeutics 
for 1946 in recognition of their work on 
penicillin.

Mu. L. C. M o n t a g u e , A.C.I.S., who has 
been appointed a joint managing director 
of Johnson, Matthey &- Co., L td., has been 
associated with the company for 27 years; 
he has been its secretary for the past 12 
years.

M r. J . D. P a t t e r s o n , who was chief 
chemist and development manager of the 
Goodyear Tyre & Rubber Co. (Great 
Britain), from 1926 until 1937, has been ap
pointed assistant manager of the chemical 
products division of the Goodyear Co., at 
Akron.

Mit. A. H u t c h i s o n  has retired from the 
chairmanship of E rnest Scott & Co., Ltd., 
and George Scott & Son (London), L td .; 
and M r . W. L i n d s a y  B u r n s  has been ap
pointed chairman and managing director. 
New appointments to the board arc : 
M r . L i n d s a y  B u r n s , Jn r .,  M r . ]. M. O. 
H u t c h i s o n , and M r . H .  D ,  M a c m u r r a y ,
B.Sc., A .R .I.C ., A.M.I.Chem.E.

M r . J u l i a n  L .  B a k e r , F .C .G .I., F .ll.I.C ., 
who is editor of the Journal 0/  the Institute  
of Brewing, is retiring from his position as 
chemist to W atney, Combe, Reid & Co., 
L td ., after 46 years’ service, and will be 
succeeded in tha t capacity by Dll L. R. 
B i s h o p ,  M.A., Ph.D ., F .R .I.C ., of the re
search departm ent of the Institute of Brew
ing, Birmingham University.

Obituary
J i l t .  J o h n  A b b o t t , secretary and director 

of the United Drug Co., Ltd., Nottingham, 
has died a t the age of 57.

A link with the foundation of the oldest 
of our research stations has been broken by 
the death of JlRS. C a r o l i n e  C r e y k e ,  daugh
ter of Sir John Bennet Lawes, one of the 
founders of Rothamsted. Jlrs. Creyke, who 
was 101, died in London on September 8 ; 
the funeral took place at Harpenden parish 
church on Thursday.

Mu. O l i v e r  W i l k i n s , who was chair
man of the Paints Division of I.C .I. during 
the war', died at his home at Derby recently, 
aged G4. Mr. Wilkins was only 21 when lie 
founded the Derby Chemical Co., in 1903, 
to manufacture paints. Four years later, 
the firm became Oliver W ilkins & Co., 
Ltd., and started the manufacture of pig
ment colours, which Mr. W ilkins rapidly 
developed. In 1928, when the firm became 
part of I.C .I., Mr. Wilkins joined the 
board of the Dyestuffs Division. L ater he 
became largely responsible for the control 
of another Derby firm, Leech Neal & Co., 
Ltd. Mr. W ilkins retired for reasons of 
health at the end of the war.

Record Steel Output
Effect of M ore Coal in  B ritish  Zone

ST E E L  production in the British zone of 
Germany in July was the highest reached 

in any month since the occupation began. 
This improvement, which was due to an 
increased allocation of coal and coke to the 
industry for the third quarter of the year, 
would have been still greater but for the 
continued serious shortage of labour.

The output of rolled products was 181,200 
tons, an increase of 19,347 tons over the 
June figure, which was itself a record. The 
ingot steel output was 210,321 tons, and ex
ceeded by 24,521 tons the previous highest 
level reached in March. The production of 
pig iron in Ju ly  was substantially higher 
than in june and only slightly below the 
March record.

ALUMINIUM IN FORMOSA
According to reports recently received in 

this country, the aluminium industry in 
Taiwan (Formosa), which suffered serious 
damage during the war, is expected to be 
fully restored by 1948. Three experts from 
the United States are visiting the island to 
investigate conditions and later to collabor
ate in getting the industry back on its feet.

The industry is centred in Kaohsiung and 
Hualien, and after the Japanese surrender 
the factories were taken over by the Chinese 
Government. At present, the plants are 
under the management of the Taiwan Alu
minium Co., which has recently been set up 
by the National Resources Commission. I t  
is estimated that about §12,000,000 Will be 
needed to repair the two plants, and it is 
hoped to  secure 40 per cent, of this amount 
fiom the United States. The Kaolisiung 
plant, which was established by the Japan 
ese in 1936, with an annual production of
12,000 tons, was closed in March, 1945. The 
second plant, which produced about 8000 
tons a year, was closed in 1944.
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General N ews

Dutiable articles may now be sent from 
the U.K. to Eire by letter post.

A restricted air mail service to Germany 
is now available, and correspondence will be 
subject to censorship in Germany.

The vital need for increased use of ferti
lisers in Scotland is indicated in a survey- 
carried out by the Department of Agricul
ture in Scotland.

A useful bibliography of insecticide 
materials of vegetable origin is included in 
the current issue of the Bulletin of the 
Imperial Institute.

Women workers in a new nylon stocking 
factory at Kimberley, near Nottingham, 
have been supplied for several months past 
with a special hand cream so that their 
hands may be smooth for handling the 
stockings

An important new industry has been 
established a t Galashiels by Sanderma Fur 
Co., L td ., who will exploit American 
methods of converting wool into synthetic 
fur, by means of chemical reaction methods, 
using materials developed in the plastics 
industry there.

Recently registered as a private company 
incorporated outside Great Britain, is 
American British Technology, Inc., with a 
nominal capital of '200 shares without par 
value, formed to investigate current de
velopments in technical process, industrial 
designing, etc.

A conference of countries producing or con
suming tin will be opened in London 011 
October 8 . The International Tin Com
mittee, originally founded in 1931, was last 
renewed on January 1, 1941, and will cease 
to exist unless the conference decides to 
renew it at the end of the year.

Readers are reminded that application 
forms (returnable by December 2) and 
particulars of the Associate-Membership 
examination for 1947 of the Institution of 
Chemical Engineers may' now be obtained 
from the Hon. Registrar of the Institution 
a t 56 Victoria Street, London, S.W .l.

To ensure compliance with the Control of 
Tin (No. 3) Order, 1941, certain formalities 
are necessary in connection with tin metal 
which has to be transhipped in this country 
in bond when en route through the U.K. 
for destinations abroad. Importers should, 
where necessary, apply for further informa
tion either to the Directorate of Non-Ferrous 
Metals, 20 Albert Street, Rugby, or to the 
Secretary of the London Metal Exchange, 
W hittington Avenue. London, E.C.3.

—From Week to Week
Foreign News

Penicillin is to be produced in the In s ti
tute for Microbiology' at Jena in the Soviet 
Russian zone of occupation.

Thirty blast furnaces, with a total capacity 
of 9,000,000 tons a year, are to be erected 
in the Soviet Ukraine.

Exports of gum arabic from the Sudan 
amounted to 15,200 tons for the first five 
months of the current year, as compared 
with 4900 tons for the same period last year.

The Australian Government has decided 
to continue control of. the production and 
distribution of mica until the end of the 
year.

An extensive deposit of barytes, recently 
discovered in Swaziland, is now being 
worked by a new company, Swaziland 
Barytes, L td.

News has just come from America that 
the. Boy’kin Bill received the approval of 
Congress on August 8 , 1946, and has now 
been enacted as Public Law 690—79th 
Congress, H .R . 6223.

The South Australian Government lias 
decided to make a three-year survey of 150 
square miles of rough country in the Flinders 
Ranges to discover the value and extent of 
flic State's uranium deposits.

The Behring works a t Marburg, Germany's 
leading producer of sera and vaccines, is 
operating a t the normal peace-time capacity, 
its products being supplied to all zones of 
occupation.

Mexican production of non-ferrous metals 
aggregated 9,137,497 tons for the period 
1940-45, valued a t 4,425,980,940 pesos. The 
peak production was reached in 1943 with 
1,725,103 tons, worth 825,632,918 pesos.

Im portant deposits of bentonite are being 
investigated by the New Zealand Geological 
Survey Department. The deposits are 
situated mainly on the east coast, around 
Poverty Bay, and are now yielding hundreds 
of tons of the mineral.

The Swedish iron supply position for the 
home market is more strained than ever, 
stated the Minister of Supply, H r. Gjoeres, 
in nn interview with Svenska Morgonbladet. 
The shortage makes itself especially felt in 
the manufacture of agricultural machinery.

One of Newfoundland’s abandoned lead 
mines, the La blanche mine, may soon be 
back in production after about 56 years' idle
ness. The American Smelting and Refining 
Company has concluded negotiations with the 
owners to take over and exploit the property.
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Iron and steel, roller bearings, and chemi

cal products are to be shipped to Hungary, 
by Sweden, and cryolite and pharmaceutical 
goods by Denmark, under the terms of 
recently concluded trade agreements. In 
return, Hungary will send agricultural pro
ducts and bauxite.

Tin mining operations at Derby, Tasmania, 
once the largest alluvial tin mine in the 
Common wealth, have come to a standstill, 
but conferences are in progress between the 
State Government and the company, the 
Briseis Consolidated N .L., to prevent the 
abandonment of operations.

Prospecting for oil in French Equatorial 
Africa has been resumed after war-time 
suspension, according to the French technical 
press, and it is reported that in the Gaboon 
oil-bearing strata have been reached in the 
neighbourhood of Lake Azingo, at no great 
depth from the surface of the ground.

Dyes in a  wide variety of new shades have 
been produced by Juliette Gaultier de la 
Vcrcndryc from the world-famous Holland 
black tulips which were soht to Canada 
as a sign of appreciation by the Dutch for 
the role played by Canadian troops in 
liberating their country.

The Italian heavy industrial enterprise, 
Societa Nazionale, Cognc, Turin, a State- 
owned unit, which exploits iron-ore mines at 
Cogne and anthracite mines at La Thuile, 
and operates steel works at Aosta, is to 
increase its capital from 400,000,000 lire to 
one milliard lire.

At a recently held extraordinary general 
meeting of the Montecatini Company, the 
board's scheme for the reorganisation of 
the group’s finances (.<ee T h e  C h e m i c a l  
A g e ,  August 10, p. 170) was unanimously 
accepted. I t  is hoped tha t this measure 
will substantially assist in the group’s 
rehabilitation and reconstruction without 
jeopardising its financial independence.

Several new records were made in the 
U.S.A. domestic phosphate rock industry in 
1945, according to reports submitted by 
operators to the Bureau of Mines, U.S. 
Department of the Interior. Total mined 
production reached a new high level at 
5,399,739 long tons, and the quantities mined 
in Florida (3,814,935 tons) and the Western 
States (323,955 tons) were also new records.

A number of German metallurgical enter
prises have recently resumed operations, 
including the parent company of the Wieland 
group, the Wieland works at Ulm, and its 
branch at Vohringen, Bavaria. The Deutsche 
Edelstablwerke A.G., Krefeld, are working 
with a labour force of about 500 men, and 
production has been resumed some time ago 
in the aluminium works at Nuremberg. The 
Luitpoldhutte furnace at Amberg, in Bavaria, 
has also been restarted.

The first retort of a battery of six, for 
the retorting of torbanite shale (from which 
petrol is produced), was recently tested by 
the deputy chairman and managing director 
of the Anglo-Trausvaal Consolidated Invest
ment Co., L td. He said th a t a t Ermelo, 
South Africa had the only successful oil- 
from-shale industry in the world.

A trade and payments agreement signed 
recently between Switzerland and Austria, 
provides for the export of Swiss industrial 
chemicals (mainly sulphuric acid, dyestuifs 
and pharmaceutical products) against 
Austrian steel, hardening metals, china-clay, 
magnesite, talcum, refractory materials, 
ceramics and glassware.

A report advocating the formation of a 
national standards body for India has been 
issued by a committee of the Indian 
Institution of Engineers. I t  is recommended 
that the work be placed under the control 
of a General Council consisting of repre
sentatives of industrial organisations, Govern, 
ment departments, and Indian States.

Zinc coating of bridges, pipes and other 
iron and steel surfaces, is being tested in the 
United States as an alternative to lead paint. 
The zinc is applied in powder form, mixed 
with an inflammable gas, from a special 
spray-gun, a t a temperature of 800“ F . The 
chief advantages of the method are said to 
be long life of the coating, which lasts about 
12 years, and its lightness. No details regard
ing the cost are as vet available.

The latest addition to  the list of Swedish 
iron works planning an expansion of output 
is Hellefors Bruks A/B. According to 
Morgon-Tidnirigen, the company intends to 
construct new plants at a total cost of 
10,000,000 kronor. Total investments planned 
by the Swedish iron and steel industry 
amount to 200,000,000 kronor, of which one- 
half is to be invested in the Government- 
owned Norrbottens Jaem verk.

The Czechoslovak chemical Industry reports 
an increased output as a result of the gradual 
improvement in the raw material supply 
position. The need to find an alternative 
source of certain supplies after UNBBA has 
ceased to operate may, however, cause new 
difficulties. The glass industry’s position is 
slowly but steadily improving, although the 
world shortage of potash is making itself 
felt.

Forthcoming Events
September 16. Institution of Works and 

Factory Managers (S.E. London Branch). 
Bonnington Hotel, London, W.C.2, 6.30 p.m. 
Mr. A. H . Buckle, M .I.Bc.E. : ” Psycho
logical Instability—Government and Working 
Classes.”

September 16-19. Association of Tar Dis
tillers. Programme of meetings a t Queen's 
Hotel, Leeds, 1 : September 16, 6 p.m.,
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National Pitch Committee; September 17,
10 a.m ., National Creosote Executive Com
mittee, 2.15 p.m., A.T.D. Executive 
Committee; September 18, 9.30 a.m., A.T.D. 
Naphthalene Refiners, 10.30 a.m., A.T.D. 
genera! meeting, 2.15 p.m. National Creosote 
Committee, 4 p.m., B.R.T.A. Managing 
Council; September 19, 9.30 a.m., Pitch 
Marketing Company and Pitch Supply 
Association.

September 17. Society ol Chemical In 
dustry (Manchester Section). Engineers' 
Club, 17 Albert Square, Manchester. 6.30 
p.m. Mr. W. I j . Badger; “  Chemical Engi
neering in the United States."

September 19. Oil and Colour Chemists’ 
Association (Manchester Section). Visit to 
works of Monsanto Chemicals, L td ., Ituabon. 
Motor coach leaves Lower Mosley Street, 
bus station, Manchester, 9.30 a.m.

September 21. Royal Institute ol Chemis
try (London and S.E. Counties Section). 
Oak Restaurant, 18 Kensington High Street, 
W .8 . 7 - 11 p.m. Social dance in aid of 
benevolent fund.

September 23-28. Welsh Industries Fair. 
Drill Hall, Cardiff, 11 a.m . -6 p.m.

September 25 and 26. British Ceramic 
Society (Refractory Materials Section). 
Royal Sanitary Institute, 90 Buckingham 
Palace Road, London, S.lV .l. Autumn 
meetings. Sept. 25; 10.15 a.m., business, 
followed by joint discussion with Building 
Materials Section; 12.30, lunch; 2.30 p.m., 
papers. Sept. 26: 10 a.m., papers.

September 25 and 26. British Ceramic 
Society (Building Material’s Section). Royal 
Sanitary Institu te, 90 Buckingham Palace 
Road, London, S .W .l. Autumn meetings. 
Sept. 25: 10.15 a.m., business, followed by 
joint discussion with Refractory Materials 
Section; 12.30, lunch; 2.30 p.m., discussion; 
4 p.m., paper. Sept. 26: visit to Stewartby 
works of London Brick Co., L td ., 9.25 a.m. 
train from St. Pancras.

September 26-27. Council of Industrial 
Design and Federation of British Industries. 
Central H all, W estminster, London, 10 a.m.

September 26. Royal Statistical Society. 
(Sheffield Group). Royal Victoria Station, 
Hotel, Sheffield, 6.30 p.m. Mr. A. W. Swan:
11 W hat Statistics Can Do in Industry that 
Other Methods Cannot Do.”

September 26. Imperial Institute. Cinema 
Hall, Imperial Institute, South Kensington, 
London, S.W.7, 3 p.m. Mr. S. Bracewcll: 
", The Geology and Mineral Resources of 
British G uiana.”

September 26. Oil and Colour Chemists’ 
Association (London Section). Royal Society 
of Tropical Medicine and Hygiene. 26 Port
land Place, London, W .l, 6.30 p.m. Mr.
G. T. B ray : “ Drying Oils and Oil Seeds in 
the British Em pire."

New Companies Registered
McConnel Bomford, Ltd. (418,204).— 

Private company. Capital £5000 in £1  
shares. To acquire and turn to account 
scientific, chemical, metallurgical and other 
inventions. D irectors: E. W. McConnel;
D. R. Bomford. Registered office: Granite 
House, London, E.C.4.

L.A.C. Manufacturing Company, Ltd. 
(418,382).—Private company. Capital .£1000 
in £1 shares. Manufacturers of and dealers 
in chemicals, drugs, disinfectants, fertilisers, 
etc. D irectors: H . A. Cook; Mrs. Isabel 
Cook. Registered office: St. Bride’s House, 
11 Salisbury Square, E.C.4.

Akos Chemicals, Ltd. (418,690).—Private 
company. Capital £100 in £1 shares. 
Manufacturers of and dealers in soap sub
stitutes, soapless detergents, disinfectants, 
etc. Subscribers: W. E . D. Smedley; M. E. 
Crichton. Registered office: 36 Southampton 
Street, London, W .l.

Company News
I .e .I .  (Export) L td., 57 King Street, 

Manchester, 2, announces that its name has 
been changed to Imperial Chemical Indus
tries (Export), L td.

A final dividend of 10 per cent., making 
20  per cent, for the year, which is the same 
as for the previous year, is being paid by 
Titanine, Ltd. Profit for the year ended 
March 31 was £20,802, which compares with 
£26,559 for the previous twelve months.

The United Indigo and Chemical Co., Ltd., 
reports that profit for the year to June 30 
last was £17,839, as compared with £13,569 
for the previous year. The ordinary divi
dend of 10 per cent, is an increase of 2 |  per 
cent over that paid for the previous year.

As we were going to .press, an extra
ordinary meeting of Griffiths Hughes 
Proprietaries, L td., was being held to con
sider a proposal to convert the whole of the 
issued 5£ per cent, preference and ordinary 
shares into 5J per cent, preference stock and 
ordinary stock respectively. If the scheme 
is approved, the stock of each class will be 
transferable in amounts and multiples of £ 1 .

Commercial Intelligence
The following are taken from printed reports, bu t we 

cannot be responsible for errors th a t  may occur.
R eceivership

FREERS CHEMICAL WORKS, LTD , 
369, Richmond Road, E . Twickenham. 
(R., 14/9/46.) B. E . Pearcy, chartered 
accountant, 199, Piccadilly, W ., was 
appointed receiver on July 4, 1946, under 
powers contained in debenture dated 
May 31, 1946.
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Chemical and Allied Stocks 
and Shares

STOCIL markets were dominated by the 
Wall Street slump and have moved 

closely with the day-to-day advices from that 
centre. There was a general precautionary 
marking down of prices in most sections, 
leading industrials being affected, but the 
lower prices brought out little stock, and the 
tendency generally became steadier, although 
buyers continued to display caution, await
ing international news. Strength of British 
Funds was impressive (fractional gains were 
again in evidence in this section) and later 
tended to have a steadying influence on 
markets generally.

Imperial Chemical have receded to 42s. 6d., 
a t which there is a not unattractive yield, 
and it is generally assumed ■ there are good 
prospects of the dividend remaining on an 
8 per cent, basis. Courtaulds came back to 
53s. 3d., British Celanese to 33s. 3d., and 
Dunlop Rubber to 71s., while Borax Con
solidated were 46s. 9d., and shares of various 
other companies with business interests in 
the U.S. moved back, although selling was 
not heavy. United Molasses were 52s. The 
units of the Distillers Co. came back sharply 
to 311s. 3d., British Plaster Board receded 
to 32s. 6d. and Associated Cement to
60s. 9d.

Despite the good impression created by 
the full results and the reference to new 
capital requirements, which it is being 
assumed will involve a share offer to share
holders, De La Rue have receded to T12. 
Turner & Newall at 86s. reflected the market 
trend, but there was a better tendency in 
paint shares, the current view being that 
they had recently been marked down unduly 
following the big increase made in the price 
of linseed oil. Pin chin Johnson rallied to 
43s. 3d., Goodlass W all to 28s. 9d., and 

.Lewis Berger were higher a t 6 21/32, the 
latter on higher dividend anticipations. 
British Aluminium strengthened 011 the in
creased metal price, but later came hack to 
43s. 3d. Amalgamated Metal, after improv
ing to 20s. 6d., receded to 20s. 3d., and Im 
perial Smelting were 19s. 6d.

Iron and steels continued to be steadied 
by the belief that nationalisation of the in
dustry is postponed until at least) 1948; 
while yield considerations and hopes of in
creases in forthcoming dividends again drew 
attention to colliery shares. Staveley were 
52s., Colvilles 25s. 6d., Powell Duffrvn 24s., 
Bnston & Hornsby 64s. 3d., Thomas & 
Baldwins 11s. 9d., and United Steel 26s.; 
but. on the other hand, Dorman Long eased 
to 26s. 9d., Babcock & Wilcox to 64s. 9d., 
and Tube Investments to 6 1/16. Gas 
Light & Coke were 21s. 4Jd.

In other directions, B. Laporte remained 
at 100s., Fisons changed hands around 
61s. 9d., British Drug Houses were 53s. and 
Griffiths Hughes 62s., whilfe Aspro, awaiting

the dividend announcement, showed activity 
around 39s. 6d. Beechams deferred were 
down to 26s., Sängers 35s. and Boots Drug 
G2s. 6d. xd. Triplex Glass fluctuated; after 
falling to 40s. there was a rally to 42s., and 
a subsequent reaction to 41s. 6d. United 
Glass Bottle, reflecting the market trend, 
changed hands down to 88s. British Indus
trial Plastics were 8s. l id . ,  and Erinoid 
active around 16s., the latter 011 market 
hopes of a higher dividend. British Xylonite 
came back to £7. British Lead Mills shares 
changed hands around 11s. 9d. Oils showed 
further declines owing to market conditions, 
Shell coming back to 80s. 44d., while Anglo- 
Iranian were 95s. 7id., Ultramar 67s. 6d., 
Canadian Eagle 30s. 9d., and Lobitos
65s. 9d.

British Chemical Prices
M arket R eports

CONDITIONS in most sections of the 
London general chemicals market remain 

steady, with the movement of supplies 
against contracts continuing satisfactorily. 
New business, both for homo and export 
account, has again been on a good scale, with 
spot transactions restricted by the limited 
supply position. A steady demand persists 
for the general run of the potash and soda 
products and interest has been fully main
tained in other sections of the market. 
Prices continue firm at recent levels. There 
has been little change ¡11 the coal tar pro
ducts market, there being a ready outlet for 
available supplies.

M a n c h e s t e r .—Chemical traders on the 
Manchester market during the past week 
have ■ reported a steady flow of replacement 
buying on a wide range of textile chemicals 
for home users, and other leading industrial 
users are mostly taking good supplies 
against contracts. New export inquiries 
have also been a feature of the, week’s opera, 
tions, and these also, in addition to the 
alkalis, have covered a wide field of heavy 
products. The undertone, of the market :s 
firm in all directions. Sulphate of ammonia 
is in fair request, including fresh buying for 
export, and new business has also been 
reported in slag and superphosphates. Good 
contract deliveries of most of the leading 
light, and heavy tar products are reported.

G l a s g o w .—No great changes can be re
corded in the Scottish heavy chemical 
market during the past week. Business is 
brisk and inquiries and orders are being 
regularly received for all classes of heavy 
chemicals and raw materials, with, as usual, 
demand far exceeding available supplies. 
E xport inquiries continue unabated and 
orders are well up to standard, prices also 
tending to increase.

P rice C hanges 
Lead N itrate.—M a n c h e s t e r : .£68 per ton 

d /d  in casks.
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Inventions in the Chemical Industry
The fallowing Information ia prepared from the Official Patenta Journal. Printed copies of specifications accepted 

may be obtained from the P aten t Office, Southampton Buildings, London, W.C.2., a t  Is. each. Numbers given under 
11 Applications for Patents “ are for reference in all correspondence up to  acceptance of tho complete specification.

A pplications for P atents
Chemical reaction processes. — Anglo- 

Iranian  Oil Co., Ltd., and R. 0 . Judd. 
24084.

Treatm ent of tall oils.—Armour & Co. 
24024.

Ion-exchange reactions.—A .S.P. Chemi
cal Co., L td ., C. L. W alsh, and U. A. 
Adams. 24183.

Cation exchange materials. — A .S.P. 
Chemical Co., L td ., B. A. Adams, H . R. 
Bott, and R. C. Barker. 24182.

Treatm ent of textiles.—W. Baird, T. 
Barr, A. Lowe, and I.C .I., Ltd. 24127.

Treatm ent of textiles.—W, Baird, T. 
B arr, A. Lowe, J . Oliver, and I.C .I., Ltd. 
24126.

Heterocyclic compounds. — Boots Pure 
Drug Co., L td., P . Oxley, and W. F. 
Short. 24045.

Aluminium alloys.—R. M. Bradbury. 
23913.

Tetr'ahydropyran.—J . G. M. Bremner, 
D. G. Jones R R. Coats, and I.C .I., Ltd. 
24130.

Magnesium hydroxide.—British Periclase 
Co.. L td., W. Ć. G ilpin, and N. Heasman. 
24668.

Electro-deposition of metals. -— British 
Piston Ring Co., L td., T. R, Twigger, 
Monochrome, Ltd., and II. C. H all. 23936.

Electro-chemical processes.—J . G H. 
Budd. 24170.

Ethers.—Ciba, L td. 23986-7.
Dyestuffs.—S. Coffey, K. Schofield, F . H. 

Slinger,' W. W. Tatum , and I.C .I., L td. 
24125.

Penicillin. — Commercial Solvents Cor
poration. 24G08.

Treatm ent of starch.—Corn Products 
Refining Co. 24286.

Polymeric m aterials.—E. I. Du Pont de 
Nemours & Co. 24626.

Coating compositions.—E. I. Du Pont de 
Nemours & Co., S. Graves, and M. T. 
Gillies. 24454.

Polvhydroxy compounds.—E. I. Du Pont 
de Nemours & Co., W. F . Gresham, and 
R. E. Brooks. 24122.

Coating compositions.—E. I. Du P ont de 
Nemours & Co., J .  W . Iliff, and M. T. 
Gillies. 24455.

Purification of water.—J .  E. Edwards, 
and I.C .I., L td. 24128.

Synthetic resin adhesives.—R. L . J . 
Farina. 24295.

Inorganic compounds.—H. R. Frisch. 
24604.

Pigm ent extraction.—General Biochemi
cals, Inc. 24146.

Alloys.—Handy & Harm an. 24189.

Light polarising elements.—International 
Polaroid Corporation. 24620.

Dye images.-—International Polaroid Cor
poration. 24621,

Iodine images.—International Polaroid
Corporation. . 24622.

Ferrous metal articles. — II. W. K. 
Jennings (Al-Fin Corporation). 24509.

H eat treatm ent of metal articles. —
II. W. K. Jennings (Al-Fin Corporation). 
24510.

Styrene.—L. E. Jones (Carbide & Car
bon Chemicals Corporation). 24526.

Fertilisers.—T. D. Kelly. 24230.
Polyvinyl derivatives. — R. R. Lyne, 

A. W. S. Clark, and I.C .I., Ltd. 24449.
Electrodeposition of nickel.—Mond Nickel 

Co., Ltd. 24512.
Organic compounds.—N.V. Philips Gloei- 

Iampenfabrieken. 24614.

C om plete Specifications Open to  
P ublic  Inspection

Production of metauilamidodiazines and 
interm ediates thereof.—-American Cyanamid 
Co. Feb. 14, 1945. 1213/46.

Production of jnetanilamidodiazines.— 
American Cyanamid Co. Feb. 14, 1945. 
1214/46.

Electro-thermo-chemical processes such as 
combustion, distillation, synthetic reac
tions, molecular or atomic dissociations and 
the like, particularly applicable to organic 
bodies.—M. E. A. Baule. May 11, 1942. 
21512/46.

AVaterproofing textile materials contain
ing fibres of an organic derivative of cellu
lose.—British Celanese, L td. A pril 22, 
1943. 7426/44.

Production of iron or steel alloys con
taining vanadium and silicon. — Climax 
Molybdenum Co. March 6 , 1941. 5349/42.

Production ol ferrous alloys containing 
cobalt and silicon.—Climax Molvbdenum 
Co. March 6 , 1941. 5350/42.

Production of ferrous alloys containing 
chromium and silicon.—Climax Molybdenum 
Co. March 6 , 1941. 5351/42.

Production of ferrous alloys containing 
titanium  and silicon.—Climax Molybdenum 
Co. March 6, 1941. 5352/42.

Production of iron or steel alloys con
taining tungsten and silicon. — Climax 
Molybdenum Co. March 6 , 1941. 5353/42.

Chemical Processes.—E. I. Du Pont de 
Nemours & Co. Feb. 15, 1945. 4812/46.

Elastic fabrics. — E. I. Du P ont de 
Nemours & Co. Feb. 20, 1945. 5302/46.

Production of cured ethylene polymers 
and related m aterials.—E. Î. Du Pont de
Nemours & Co. Feb. 20, 1945. 5303/46.



S e p t e m b e r  1 4 ,  1 9 4 6 THE CHEMI CAL AG E 333

J. M. STEEL & Co., Ltd.
A b ra s iv e s D e h y d ra te d  C a s to r  O il P o lish in g  R o u g e Sodium  S u lp h a te  d esicca ted
A c ld p ro o f C e m e n ts D lam m or.Ium  p h o sp h a te Potassium  B ich ro m ate S o lven ts
A n tlo x ld an ts Ethyl C ellu lose P re se rv a tiv e s  fo r  G lu es , e tc . S tro n tiu m  Salts

A sp llt Im p erv io u s  C e m e n t F rench  C halk Resins (sy n th e tic ) S y n th e tic  G lues

B ary tes S u b s titu te Lead N i t r a te R u b b e r  A cce le ra to rs Talc

C a rb o n a te  o f  Po tash M anganese B o ra te Sodium  A c e ta te T e m p e r a tu r e  In d ic a tin g
P a in ts  an d  C ra y o n s  

T h lo  U re aC au stic  P o tash  (all g rad es) M ethyl C ellu lose Sodium  B ichrom ate
C e llu lo se  A d h e s iv es M eth y len e  C h lo rid e Sodium  C h lo ra te W a x  S u b s t itu te s
C o u m a ro n e  R esin O xalic  A d d  and  Salts Sodium  N it ra te W o o d  F lo u r
C ry o lite  (S y n th e tic ) P las tld se rs Sodium  N i t r i te Z in c  C h lo r id e . E tc., e tc .

Head Office : 

“ Kern House,”  36/38, Kingsway, 
LONDON, W .C.2

Branch Office :

51, South King Street, 
MANCHESTER 2.

Holborn  2532-3-4-5
Telephone:

B lock fr ia rs  0083/84

B.D.H.
LABORATORY CHEMICALS GROUP

T he laboratory chemical manufacturing and warehousing departments and sales 
organisation of The British D rug Houses L td . will be transferred from London to the 
new Poole works o f the Company on the is t  October, 1946 . Deliveries from Poole will 
continue to be made by the B .D.H . van services to all areas where these services 
operate. Daily deliveries to the London area will be maintained.

T he resources of the new works will greatly extend British production of fine chemicals 
for scientific and industrial use and will enable the B .D.H . pre-war standards of 
service to be resumed immediately supplies of bottles and other containers are again 
adequate to the demand.

On and after October 1st all communications relating to laboratory chemical 
supplies should be addressed to :—

T H E  BR IT ISH  D R U G  H O U S E S  LTD.
B.D.H. L A B O R A T O R Y  C H E M IC A L S  G R O U P  P O O L E  Dorset
Telephone : Poole 962 Telegrams : Tetradome Poole Cables : Tetradome Poole
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Colouring fibres and the like from nor
mally solid ethylene polymers.—E. I. Du 
Pont de Nemours & Co. Feb. 20, 1945. 

.5304/46.
Process for improving the properties of 

nylon fibres.—E. I. Du Pont de Nemours & 
Co. Feb. 20, 1945. 5305/46.

Dehvdrohalogenated derivatives.—Glenn
L. M artin Co. Feb. 15, 1945. 2487/46.

Laminated m aterial and fuel containers 
comprising the same.—-Imperial Chemical 
Industries, Ltd. Sept. 21, 1942. 6144/44.

Polymerisation of vinyl acetate.—Imperial 
Chemical Industries, L td. July 13, 1943. 
13403/44.

Hydrolysed vinyl polymers. — Imperial 
Chemical Industries, L td. Feb. 16, 1945. 
5002/46.

Synthetic resins and the preparation 
thereof.—International Polaroid Corpora
tion. March 6 , 1942. 4159/44.

Light polarising devices.—International 
Polaroid Corporation. Feb. 17, 1945.
25800/45.

Inhibiting the oxidation of copper or lead 
powder.—Metals D isintegrating Co., Inc. 
Feb. 15, 1945. 4317/46.

Recovery of metallic vanadium from 
mineral products. — H. F. C. C. De 
Montecchio. Dec. 22, 1944. 5185/46.

Processes of im parting hydrophobic pro
perties to textile fibres.—M ontclair Re
search Corporation. Feb. 16, 1945 . 34514/45.

Dry starch preparations soluble in cold 
w ater.—N.V. \V. A. Scholten's Chemische 
Fabrieken. Nov. 23, 1944 . 21650/46.

M anufacture of foodstuffs and food pre
parations from leguminosae.—N.V. V , A. 
Scholten’s Chemische Fabrieken. Jan . 22,
1943. 21927/46.

Packing made of plastic m aterial chiefly 
for pharmaceutical tubes. — C. Nieolle. 
Feb. 19, 1945. 12828/46.

Preparation of penicillin.—Parke, Davis 
,& Co. Nov. 23, 1942. 20638/43.

M anufacture of a thiophane derivative.— 
Roche Products, Ltd. Feb. 2, 1945. 3172/46.

Purification process for antibiotics.— 
Shell Development Co. Feb. 14, 1945. 
34627/45.

Catalytic conversion of hydrocarbons.— 
Shell Development Co. Feb. 14, 1945. 
34994/45.

M anufacture of phosphorus oxvehloridc. 
—Soc. A11011. des M anufacturés des’ Glaces 
et Produits Chimiques de Saint-Gobain, 
Chauny & Cirey. Aug. 16, 1944. 21863/46.

M anufacture of hard calcined alloys.— 
Soc. Le Carbone-Lorraine. Ju ly  4, 1941. 
21610/46.

Manufacture of calcined alloys.—Soc. Le 
Carbone-Lorraine. June 20, 1941. 21611/46.

Preparation of acetylbutyrolactone.—U.S. 
Industrial Chemicals, Tnc. Feb. 17, 1945. 
33183/45.

Refining of steel.—E. F . J . W arnaut. 
Feb. 14, 1945. (Cognate applications
4681-2/46.) 4680/46. '

C om plete Specifications A ccepted
Ferrous alloys.—J . C. Arnold. (Coast 

Metals, Inc.) April 26, 1944. 579,479.
Production of cellulose.—S. C. Bate. 

Nov. 5, 1943. 579,669.
Production of sulphone amidines and salts 

thereof.—Boots Pure Drug Co., L td ., AY. F . 
Short, and A. Koebner. June 6 , 1944. 
579,613.

Chlorination of alcohol.—AV. Bridge, ,1. 
Matchet, and I.C .I., L td. Dec. 20, 1943. 
579,678.

Solidifying normally liquid hydrocarbons. 
—D. M. Clark. (Safety Fuel, Inc.) Feb. 8 ,
1944. 579,568.

Heterocyclic compounds.—F. II. S. Curd,
C. G. Raison, F . L. Rose, and I.C .I., Ltd. 
Sept, 5, 1944. 579,502.

Manufacture of highly polymeric sub
stances.—J . T. Dickson. (Cognate appli
cations 13744/43 and 13826/44.) Aug. 23, 
1943 . 579,462.

Production of new dyes of the anthra- 
quinone series.—E .I. Du Pont de Nemours 
& Co., M. A. Perkins, and D. X Klein. 
May 12, 1944. 579,519.

M anufacture of n-butyl vinyl ether.—AY. 
J .  R. Evans, and I.C .I., Ltd. Nov. 22,
1943. 579,675.

Polymerisation and interpolymerisation of 
ethylene.—J . S. A. Forsyth, and I.C .I., 
L td. Nov. 3, 1943. 579,666.

Polymerisation and interpolymerisation of 
ethvlene.—J. S. A. Forsyth, and I.C .I., 
L td. Dec. 10, 1943. 579,676.

Protective covering for metal articles and 
method of applying.—Hercules Powder Co. 
Oct. 1, 1943. 579.556.

Catalytic dehydrogenation of hydrocar
bons. — Houdry Process Corporation. 
March 5, 1943. 579,477.

Distillation of solid carbonaceous sub
stances.—Low Tem perature Carbonisation, 
L td., and J .  Cartwright. Nov. 3, 1939. 
(Cognate apjrlieations 29,359/39 and 17,174/ 
40.) 579,561.

M anufacture of pyridine carboxylic acids. 
—Merck & Co., Inc. May 11, 1943. 579,505.

Alloys containing manganese. — Mond 
Nickel Co., Ltd. (International Nickel Co., 
Inc.). Ju ly  31, 1940 . 579,643.

Process for producing insoluble sodium 
metaphosphate.—Monsanto Chemical Co 
May -27, 1943. 579,518.

M anufacture of non-ferrous welding rods 
or electrodes.—E. C. Rollason, and Murex 
Welding Processes, Ltd. June 23, 1944. 
579,635.

Preparation of diethylamide of d-lycergic 
acid.—Sandoz, L td. April 30, 1943. 579,484.

Production of artificial insolubilised wet- 
spun protein filaments.—R. II. K. Thomson,
D. Traill, and I.C .I., L td. Sept. 6 , 1944. 
579,588.
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Resistance welding apparatus.—N. A. 
Tucker, and Mallory Metallurgical P ro 
ducts, Ltd. May 17, 1944. 579,527.

Refining of crude acrylonitrile.—American 
Cyanamid Co. Dec. 1, 1942, 579,787.

Production of biguanides. — American. 
Cyanamid Co. March 5, 1943. 579,867.

Liquid fuel containers and adhesives 
therefor.—B. J . Balfe, and I.C .I., L td . 
Sept, 16, 1943. 579,768.

Oxidation or the removal of carbon 
monoxide.—J. H. De Boer, and J .  Van 
Ormondt. Aug. 25, 1941. 579,809.

Process for the production of reactive 
substances containing argentic oxide. — 
J . H. De Boer, and J . Van Ormondt/ 
Aug. 25, 1941. 578,817.

Apparatus used for generating and puri
fying oxygen.—H. L. Bolton, E. Q. Laws, 
and G. H. Thomas. Ju ly  23, 1942. 579,737.

Low tem perature separation of com
pressed gaseous mixtures.—British Oxygen 
Co., L td., and R. C. Godfrey. Aug. 10,
1944. 579,712.

Curing of polymeric m aterials.—J . G. 
Cook, R. C. Seymour, and I.C .I., Ltd. 
Jan. 28,- 1944 . 579,857.

Manufacture of vinyl and ethylidene 
esters.—E. I. Du P ont de Nemours & Co. 
Sept. 24, 1943. 579,715.

'Application of metal coatings 011 articles 
and surfaces of aluminium and its alloys.—
E. I. Du Pont de Nemours & Co., and
H. N. G ilbert. Nov. 1, 1943. 579,830.

Production of cyanogen.—E. I. Du Pont 
de Nemours & Co., B. S. Lacy, II. A. 
Bond, and W . S. H inegardner. Dec. 17, 
1943. 579,785.

Safety devices for apparatus for storing 
or employing liqueBed combustible gases.— 
A. C. G. Egerton, and J .  H. Burgoyne. 
March 8, 1940 . 579,841.

Process for the production of coloured 
synthetic x-esin articles.—W. E . F . Gates, 
and I.C .I., L td. Dec. 20, 1943. 579,78b.

Methods for the surface earburising of 
steel. — General E lectric Co., L td., 1. 
Jenkins, and S. V. Williams. Nov. 2 1942. 
579,742.

Detex-gent composition and its application 
in the removal of mineral oil fx'oxxx metal 
surfaces.—Im perial Chemical Industries, 
Ltd. March 5, 1943. 579,866.

Pi'oduction of powdered polythene. — 
K. B. Ja ri’ett, and I.C .I., Ltd. Sept. 17, 
1943. 579,769.

Reclaiming of copper from metal plates. 
—II. W. K. Jennings (CTowell-Collier P ub
lishing Co.). April 21, 1944 . 579,753.

Manufacture of incendiary mixtures.— 
J  G. Kirig, and C. M. Cawley. Sept. 16. 
1942. 579,739.

M anufacture of incendiary pastes or gels. 
—J . G. King, C. M. Cawley, and J .  H. G. 
Carlile. Sept. 16, 1942. 579,740.

For the grinding of 
all kinds of Powders,
Chemicals, Minerals,
Colours, Paints, Enamels, 
etc. Supplied lined with 
hard Porcelain, Silcx, or special 
linings, and can be insulated to suit 
particular classes of work.
Send for our free illustrated literature 
S T E E L  &  C O W L I S H A W ,  L T D .,  

Engineers,
(Dept. No. 27). C O O P E R  S T R E E T ,  
H A N L E Y ,  S T O K E - O N - T R E N T ,  
L ondon Office : 329, H igh H olborn, W.C.1 

Tel phone : Holborn 6023.

'G?cpeh¡jLKC( !

SULPHATE 
,/ ALUMINA

AL L G R A D E S  S U P P L I E D

PETER SPENCE & SONS LTD.
NATIONAL BUILDINGS ■ ST. MARY'S PARSONAGE

MA N CH ES T ER ,  3
LONDON OFFICE: 778/780 SALISBURY HOUSE E «

) G 19
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EDUCATIONAL
Great Possibilities for 

QUALIFIED CHEMICAL ENGINEERS 
\7A ST  and far-reaching developments In the range of 
* peacetime productions and markets of the Chemical 

Industry  mean th a t the profession of Chemical Engineer
ing will be of great importance in tho future and one 
which will offer the ambitious man a career of out
standing interest and high status. The T.I.G.B. offers 
a ilrst-class training to candidates for the Chemical 
Engineering profession.
Enrol with the T .I.O .B . for the A.M .I.Chem .E. Examina
tions in  which liome-study students of the T .I.O .B . have 
gained a record total of passes including—

THREE “  MACNAB ”  PASSES 
and

THREE FIRST PLACES
Write to-day for the “  Engineers’ Guide to Success ”— 
free—containing the world’s widest choice of Engineering 
courses—over 200—the Department of Chemical 
Technology, Including Chemical Engineering Processes, 
P lant Construction, Works Design and Operation, and 
Organisation and Management—and which alone gives 
the Regulations for A.M.I.Chem.E., A.M.T.Mech.E., 
A.M.I.E.E., C. & G., B.Sc., etc.

THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 

219, Temple Bar House, London, E.C.4

SITUATION WANTED
TpNGINEER, B.Sc., A.M.I.E.S., age 20, wishes position 
J -j'ln  Chemical Works, London area preferred. Good 
industrial experience including mechanical engineering 
apprenticeship, D.O. and Design. Willing to undergo 
period of training. Box No. 2345, The Chemical Age, 
154, Fleet Street, London, E.C.4.

FOR SALE
MORTON, SON & WARD LTD.

Offer
CONDENSERS

A number of practically Unused M ultitubular 
Condensers, C.I. Shells 1 ft. 4 in. dia. by 6 ft. 
long, each containing 220-J in. Alum. Brass 
Tubes, 5 ft. between tube plates.

GRINDINGIPLANT.
New and unused Twin Roll Edge Runner Mill, by 
Barker «fc Aspey with 3 ft. pan and machined 
rolls 20 in. dia., underdriven through bevel 
gearing and fast and loose pulleys.

STEAM JACKETED PANS.
ONE—Oi)en-top Riveted M.S. Steam Jacketed 
Boiling Pan 5 ft. dia. by 2 ft. deep. Tested 
100  lbs.
ONE—Open-top Riveted M.S. Steam Jacketed 
Boiling Pan 4 ft. dia. by 3 ft. deep. Tested 150 lbs. 
ONE— Open-top Riveted M.S. Steam Jacketed 
Boiling Pan 2 ft. 3 in. dia. by 2 ft. 3 in. deep. 
Tested 80 lbs.
ONE—Open-top Riveted M.S. Steam Jacketed 
Boiling Pan 2 ft. dia. by 2 ft. deep. Tested 00 lbs. 
All the above Pans are dished bottom with centre 
run-offs.

MIXING PLANT.
New Horizontal Trough sliaped Dry Powder 
Mixers 2 ft. wide by 2 it .  deep with trouglis 4 ft.: 
5 ft. and 0 ft. lengths to suit requirements, self 
contained motor drive 400/3/50 cycles.

MORTON, SON & WARD LTD.,
WALK MILL, DOBCROSS, Nr. OLDHAM, LANCS. 

’Phone ; Saddleworth 437.

1 0 0 0  NEW WATERPROOF APRONS?
To-day’s value 5s. each, Clearing a t 30s* 

dozen. Also large quantity F ilter Cloths, cheap. Wilsons 
Springfield Mills Preston, Lancs. Phone 2198.

FOR SALE
MISCELLANEOUS CHEMICAL PLANT 

FOR SALE
pO PPX D t Steam Jacketed STILL by John Dore, 3 ft.
^  3 in. dia. by 5 ft. deep, with swan neck and bronze

agitator.
Copper Steam Jacketed STILL by John Dorc, 3 ft. 6 in. 

dia. by 3 ft. 4 in. deep, on the s tra ig h t; complete 
with aluminium coil condenser and tank. Copper 
swan neck.

100-gallon capacity Stainless Steel Open-top STORAGE 
TANKS, skirted bottom, bottom ou tle t; size, 
2 ft. 10  in. by 2 it. 10 |  in. deep.

50-gallon capacity Stainless Steel Open-top STORAGE 
TANKS, bottom outlet ; size, 1 ft. 10 in. dia. by 
2 ft. 1 1  in. deep.

60-gallon capacity (brim) Stainless Steel BOILING 
PANS, 2 ft. 0 in. dia. by 2 ft. 4£ in. deep; liner 
and jacket fabricated from F.D .P. stainless steel 
th roughout; jacket tested to  80 lb . ; suitable for 
40-lb pressure.

NEW Portable STIRRERS, complete with motor 230 
volts, single-phase supply, having adjustable 
shaft ; suitable for clamping on various mixing 
vessels.

Oil Jacketed AUTOCLAVE plant, comprising horizontal 
jacketed Autoclave with work holder, bolted 
hinged door and equipped w ith  electrical heated
011 heater, twin-cylinder vacuum pump and 
ancillary equipment .

Horizontal Steam Jacketed AUTOCLAVE, 2 ft. dia. by 
2 ft. deep, hinged cover secured by quick-acting 
b o lt ; sundry connections to  jacket and pan.

Horizontal Plate and Frame-type FILTER PRESS by 
Premier Filter Press Co., 12 timber plates and
12  frames, 22 In. square to form cakes 15£ in. by 
14£ in. by 7 in. thick ; side feed l i  individual 
discharge, mild steel tie-bars, cast-iron end 
frames, hand-operated closing meclianisra.

Horizontal Recessed Plate FILTER PRESS by S. 
Johnson, with cast-iron plates (48) forming 47 
cakes, 33 in. square by $ in. thick, centre feed 
4 in. dia. individual to discharge.

GEORGE COHEN SONS & CO. LTD,.
STANNINGLEY, near LEEDS, and

SUNBEAM ROAD, PARK ROYAL, LONDON, N.W.10.

A  UTOCLAVE, vertical, steel, 4’ 9 ' dia. x  7  deep, 
jacketed bottom and sides, 16" manhole. 

THOMPSON <fc SON (MILLWALL) J/TD., CUBA 
STREET, MILLWALL, LONDON, E.14.

pH A R C O A L , ANIMAL, and VEGETABLE, horti- 
cultural, burning, •filtering, disinfecting, medicinal- 

insulating ; also lumps ground and g ranu la ted ; estab
lished 1830 ; contractors to H.M. Government.—Thos. 
H ill-Jo n e s , L td ., “  Invicta ” Mills, Bow Common Lane, 
London, E. Telegrams, “  Hill-Jone3, Bochurch, London.” 
Telephone: 3285 East.

Ph o n e : Staines 98.

HAND Hydraulic Press and P u m p ; Johnson Filter- 
Press, 14 plates 26 in. dia.; 800 galls, mild steel still 

and condenser; Jacketed aluminium pan (A.P.V.), 48 
galls ; 300 galls, earthenware pan with stainless mixer 
2,500 gails. enclosed galvanised spirit tank.

HARRY H. GARDAM & CO. LTD.
STAINES.

METAL Powders and Oxides. Dohm Limited, 167, 
Victoria Street, London, S.W .l.

PATENTS & TRADE MARKS
TTING'S PATENT AGENCY, LTD., (B. T. King.

A.I.JIech.E., Paten t Agent), 146a, Queen Victoria 
Street, London, E.C.4. ADVICE Handbook, and 
Consultation free. Phone : City 6161.



S e p t e m b e r  14 ,  1946 THE CHEMICAL A G E

SALE BY AUCTION
TO BUILDERS AND CONTRACTORS 

DOMESTIC STREET, LEEDS, HOLBECK.
"WEDNESDAY NEXT, 18th, SEPT. AT 10.30 A.M. 
TAMES A. B liEA ItLEY  will sell by Auction for Messrs* 

II. L. Reynolds Ltd., who are acquiring new premises, 
under notice to quit, land being required bv Leeds 
Corporation, T H E IR  BUILDERS & CONTRACTORS 
PLANT, SALOON CARS, SHOOTING BRAKES, viz 
1-3 ton ELECTRIC OVERHEAD CRANE (approx. 
40 ft. sp an ); 1-5 ton “ Coles ”  D IESEL ELECTRIC 
MOBILE do.; 1-2 ton “  Coles ” PETROL ELECTRIC 
do. ; 2-3 ton Steam do. and Rail Track ; 12 cwt. PORT
ABLE CRANE ; Approx. 95 tons 75 and 85 lb. RAIL 
STOCK AND CROSSINGS; “  Dennison ” 40 ton
W EIGH P,RIDGE 10 ft. by 18 ft.; 25 cwt. HOIST ; 
Qty. i  to 5 ton BLOCKS ; 1 to 3 Sheath Blocks ; Light 
and Heavy steel W IN C H E S; 120 Crane Concrete
Tipping Sk ips; New and Secondhand CONCRETE 
M IXERS ; Steam Jacketed Mixers and P a n s ; Acid 
M ixer; Portable STONE B R E A K E R ; 0 V.Q.B.N. 
“ R uston”  D IESEL ENGINES (reconditioned); 3
GENERATOR DYNAMOS ; 110 v ;  ELECTRIC
MOTORS; DYNAMOS AND SW ITCHGEAR; 100 
B attery CHARGING SETS ; Lighting Sets ; “ In ter
national,” “  Cletrac ” and “ C ase” ENGINES AND 
SPARES ; 10 ton “ Tangye ”  HYDRAULIC JACKS ; 
New Electric W ELDING S E T ; Electric PETROL 
PUMP (as new) ; 3 comp. 1,500 gal. STORAGE TANK ; 
500 gal. PETROL STORAGE TANKS; Diaphragm 
Centrifugal P u m p s; Trailers and Portable PU M PS; 
Lge. Qty. 4 in. SUCTION AND PRESSURE HOSE ; 
AIR  R ECEIV ERS; 5 COMPRESSOR D R IL L S ; 
Blast Hole Drill B it 3 A.P. Steam Electric HEATING 
CONVECTORS ; Gravity Feed and Mechanical CON
VEYORS; New Rubber Conveyor BELTIN G ; 
JU B IL E E  WAGGONS ; Turntables and Rails ; “ Lister” 
Portable WORKS TRUCKS; 20 Works/Greenhouse 
HEATING BO ILERS; 8 STEEL HUTS with sliding 
doors (18 it. bv 35 ft. to 144 ft. by 35 f t . ) ; Lge. Qty. 
STEivi. SECTIONS AND ROOF TRUSSES ; Steel 
Tubing and Scaffolding ; Lge. Qty. 6 in., 10 in., and 20 in. 
STEEL TUBES AND FITTIN G S; Clips; Piping; 
Reiniorcing R o d s ; Steel S tr ip ; Lge. Qty. Galv. 
CORRELATED SHEETS ; Barbed Wire ; CHEMICAL 
LAVATOk IES (as new); 20 New STORAGE B IN S; 
5 UTILITY SHOOTING BRAKES (brand new bodies); 
1930 “ Dennis ” 14 str. WORKMAN'S BUS with lge. 
compartment ; 1939 “ H udson”  22 h.p. SALOON;
“  Fordson ” WAGGONS AND TRACTORS; Qty. 
Rubber Tyxcd W heels. Also Office Lino, SAFE, and 
other miscellaneous items too numerous to detail. 
ON VIEW anv day prior to sale during business hours. 
A uctioneer .—LORO’ MART, HALIFAX. (Tel. 4408).

WANTED
p'PSO M  Salts (B.P.) wanted delivery in one or two ton 
-"-'Jots. Box No. 2346, Th e  Chemical Age, 154, Fleet 
Street, London, E.C.4.

TT IG H  Speed Fluid Mixers required urgently (about 
•^-MISO revs.) Motors 450 volts. 3 phase 1 to 5 h.p. Must 
be good condition. Box No. 12342, The Chemical 
Age, 154, Fleet Street, London, E.C.4.

("YERTLING Short Beam Chemical Balance in good 
v-/  condition. Please state list number and price. 
Box No. 2344, The  Chemical AGE, 154, Fleet Street, 
London, E.C.4.

"PHENOL. Advertiser required regular supplies of 
A Phenol lor own consumption. Full particulars of 
qua m i ties and grades available t o : Box No. 2341, Tiie  
CHEMICAL AGE, 154, Fleet Street, London, E.C.4.

W J ANTED Caustic Soda Solid and Liquid (90Tw), 
* * required in large and regular lots. Box No. 2330, 

T he  Chem ical Age, 154, Fleet Street, London,’ E.C.4.

AX/ANTED.— Supplies of N itre Cake In ten-ton lots, 
Box No. 2126, T he Chemical Age, 154, Fleet Street, 

London, E.C.4.

SERVICING
G R IN D IN G , Drying, Screening and Grading of 
^ m a te r ia ls  undertaken for the trade. Also Suppliers 
of Ground Silica and Fillers, etc. J ames K ent, Ltd ., 
Millers, Fenton, Staffordshire. Telegram s: Kenmil,
Stoke-on-Trent. Telephone: 4253 and 4254, Stoke-on- 
Trent (2 lines).
/"'«RINDING of every description of chemica and 
v-* other materials for the trade with Improved mills.— 
T iio s . H ill- J o n e s , L td ., “  Invicta ”  Mills, Bow Common 
Lane, London, E. Telegrams : “ Hlll-Jones, Bochurch, 
London.” Telephone : 3285 East.
T  ON DON FIRM  oilers complete service packing pow- 
■^ders of all descriptions, also liquids and chemicals. 
Long runs only. Containers and packing cases of home 
and export, made on premises. Near to docks. Own 
rail sidings. Box No. 2331, T h e  Ch e m ic a l  A o e , 154, 
Fleet Street, London, E.C.4.
P U L V E R IS IN G  and grading of raw materials 
-*■ DOHM LTD., 167, Victoria Street, London, S.W .l.

APPLIED BEFORE W ORK

PREVENTS DERMATITIS 
KEEPS HANDS HEALTHY

R0ZALEX LIMITED, 10 NORFOLK STREET, MANCHESTER



xxii THE C HE MI CA L  A G E S e p t e m b e r  1 4 ,  19 4 6

Products of the

J e n n o x  Foundry Co. Ltd.

include all alloys of Copper and 
aluminium, for the Chemical 

Industry.

G lenville  Grove, London, S.E.8

Specialists in corrosion problems

‘• L IO N  B R A N D ”

M ETA LS A N D  A L L O Y S
M INERALS A N D  ORES

RUTILE, ILMENITE, Z IRCO N , 
M ONAZITE, M ANGANESE, Etc.

B L A C K W E L L ’ S
M E T A L L U R G IC A L  W O R K S  LT D ,

GARSTON, LIVERPOOL, 19
ESTABLISHED 1869

HAUGHTON’S METALLIC CO., LTD.
30. ST. M A R Y - A T - H IL L ,  L O N D O N ,  E.C.3.

F O R  V A L V E S  A N D  C O C K S  F O R  A C I D S  
I N  IM P R O V E D  D E S IG N S

H O W A R D
H A N D  PUMPS FOR 
GENERAL PURPOSES

SIMPLE & RELIABLE 
310 G.P.H. O N  LO AD

Enquiries to:
HOWARD (S U N B U R Y ) LTD. 
W E Y B R ID G E  T R A D IN G  ESTATE, 
W E Y B R ID G E  TeL: 3832

Empty Barrels & Djrums
G E N E R A L  A N D  E X P O R T  

C O O P E R S
A N D

D R U M  R E -C O N D IT IO N E R S

T . H . FIELDING & SO N S L T D .
C L A R E N C E  R O A D  • H U N S L E T  * LEEDS 
P h o n e :  22675. B ranch  W o rk s  a t  Hull

H n n w n m u .
■ -cars- ■■ aasansssia :s L E IG H

&SONS
M ETAL
WORKS

O r la n d o  S t
n i T /—> a r

S iM S U S S IB S

:r  -\*£pp5i:si:!is:
r ,  'a 5 ^ v ¿« ,T ia S 5 S 5 5 S 5 5 -5

CARBOY HAMPERS 1
B O L T O N .

LA R G E  DEPT. FOR SCIENTIFIC BOOKS

N e w  and se condhand  B o o k s  on  a ll b ran ch es of 
C h e m is t ry  and every  o th e r  subject. S to c k  of 

n e a r ly th re e  m il lio n  v o lu m e s. B o o k s  bough t.

QUICK POSTAL SERVICE

119-125 CHARING CROSS ROAD, LONDON, W.C.2
T e le p h o n e : G e rra rd  5660 (16 lines)

O p e n  9-6 (includ ing Saturday)

B E L T I N G
A N D

E N D L E S S  V E E  R O P E 5

Superlativs Quality 
Large Stocks - Prompt Despatch

F R A N C IS  W . H A R R IS  & Co. Ltd.
BURSLEM - Stoke-on-Trent

’Ph o n e :  S to k e -o n -T re n t  7181.
'C r a m s  : B e ltin g , B u rs lem



T H E

LONDON& I 
LANCASHIRE 1

INSURANCE C? j

THE CHEMICAL AGE

N o w  the B R I T I S H  M A D E

IN S U R E  W IT H

F O R  S T R E N G T H ,  A C C U R A C Y ,  
L IG H T N E S S  A N D  P O R T A B IL IT Y  T *

© W ith  low  h ea d ro o m , s im p le  o p e ra t io n , 
easy , rap id  e re c t io n  and  rem o v al.
G e a re d  fo r  b o th  d i re c t  and  4 : I f y t T -
re d u c tio n , hand o p e ra te d  d r iv e . / / [  ■

® Safety  b rak e  p e rm its  In s ta n t In te r -  I f  M 
m ed ia te  s to p s  In any  p o s itio n . / /

© F in est q u a lity  fo u r  s tra n d s  S teel f  J  I
W ir e  ro p e , b rea k in g  load  1,020 J  ,  |
lbs. Fo rged  s te e l h o o k s  g iv e  / /  /  /  j
sa fe ty  fa c to r  o f  6  : I o n  r a te d  / /  /  /
lif t. G re a se  gu n  n ip p le  I  1 /  j I
lu b ric a tio n  o n  all b e a rin g s  / /  /  /
and  m oving  p a rts .  / /  /  /

•  Each M INIlTFT Is fu lly  f g f i m  J & u
te s te d  and c e r t if ie d  fo r  ^ g r  fg a r  [few
n o rm al and  o v e rlo a d  ‘V .-T  /7 /
t o  B ritish  B.o.T. ^ * ¿ 5  v y
re q u ire m e n ts .

\ i  M odel C .
Send for 5  c w t. Saf6 W o rk in g
d e t a i l s  Load. H e ig h t o f I If t7  f t. 6 Ins.
N O W  T e s t load  7 J c w ts .

O v e ra ll  w e ig h t  20  lbs.

Thos. P. HEADLAND Ltd.
164-8 W estm inster Bridge Road 

LONDON, S.E.l. Phone : W ATerlooS353

F U L L  P A R T I C U L A R S  

m ay  be o b ta in e d  fro m

The 
London & Lancashire Insurance Co. Ltd,

7 Chancery Lane, London

TH E
PULMÄC MILL THE “ TEANTEE” STANDARD 

PORTABLE CONVEYOR

w «36 á*  ..« 'N e F IX E D  & P O R T A B L E  
C O N V E Y O R S  

F A B R I C A T E D  
S T E E L W O R K

ETC . f

FOR REDUCING CHEMICALS TO THE 
FINEST PO W DER or GRANULATION 

MADE

IN  FO U R  SIZES)

(4in. Belt. 25ft. Crs.

Suitable for a wide 
variety of m aterials

T. & T. WORKS, LTD. 
BILLESDON, LEICESTER

INTERNATIONAL PULVERISERS Ltd.
70, VICTORIA ST., LONDON, S .W .l.

T e le p h o n e — V ic to r ia  2958. 
T e le g ra m s— P u lg rln d , S o w e s t, L o n d o n . P hone: BILLESDON 261



LTD-
T ^ vÑ c h é s t e b  «l l e c t r ic m T  . 

t r a v f o r d  p a r k

THE CHEMICAL AGE . S e p t e m b e r  1 4 ,  , 1 9 4 6

i  H g d e m

J 'H E  only thing that really 

matters is what happens inside 

the vessel, and our technical 

engineers will tell you the inside 

story whenever you wish. If you 

wish to have better mixing, 

better yields, less trouble— then 

ask us about Mitchell M ixers.

L • A  • MITCHELL LIMITED 37 PETER STREET • MANCHESTER

Telephone : BLAckfriars 7224 (3 lines) CRS) MX ».

Hk \vvhi*:n* a  t o t  

enclosed Motor
, - i ^ í í S é n b " ' '

The “ Metrovick ” totally-enclosed 
m otor with integral fan operated 
air cooling circuits is designed for 

’ the corrosive and dusty 
of Chemical and Gas

I /C 3 0 5
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