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Temperature
f<ing type A ir or Gas Flow  

Recorder 

 — -  ™Control
The Kent Multelec is extensively used in various 
industries for recording, indicating and controlling 
temperatures, its potentiometric basis ensures a

I
fine degree of accuracy under industrial conditions. 
The controlling force is large, yet imposes no 
restraint upon the sensitivity of the instrument.

GEO RGE KENT LTD., LUTON & LO N D O N M  type W ater M eter 
sizes Y  to V .



AUDCO LUBRICATED-PLUG VALVES used 
for the manufacture of Explosives, Oil, Petrol, 
and Petroleum Products, Poison Gas, 
Mepacrine, Penicillin, D.D.T., Nylon, Synthetic 
Rubber, Phosphorus and Incendiary Bombs, 
on the cross-channel Pipe Lines, on Sub
marines, Aerodrome Petrol Lines, for Bomb 
Testing and testing S. A, A. and many 
other purposes.

in all industries where fluids are piped,

A U D L E Y  E N G IN EER IN G  C O M P A N Y  LIM ITED
N EW P O R T  SH R O P S H IR E  EN G LA N D

THE CHEMI CAL A G E

s - w r ,  S &  H S  •' i ® ”’

B O T T O M  L E Y  * A N D  • B A I R D
H I L L I N G  T O N ,  G L A S G O W ,  S . W . 2 .
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Modern methods demand 
the purest chem icals . . .

«WER SULPHATE U .

Price List on Application

J. W. TOWERS & CO,, LTD. ww*:  w i d n e s

KESTNER LEAD LINED PLANT
Lead lining of all types by skilled 
craftsmen.

HOMOGENEOUS LEAD COATING 

SHEET LEAD LINING 

LEAD ALLOY CASTINGS

Plant designed for special purposes, 
o r  manufactured to  c lients’ own 
drawings.
Kestners have been making lead lined 
plant for over 40 years, also castings 
in lead and regulus up to5 tonsw eigh t.

mat |L  I  £  9 C * CH EM IC AL EN G IN EERS

I V  I IN Łl\ J  5, G R O S V E N O R  G A R D EN S, L O N D O N , S. W .l

should be used in analytical and research work.

It Is also essential that the user should definitely 

know the maximum’ amounts of impurities which 

the reagent is liable to  contain. .

All , Towers Tested - Analytical Reagents arc 

therefore supplied with a specification of the 

maximum limits o f ' impurities; which is clearly, 

stated on the label of every bottle. J  . . * /

A
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W rlle fo r illustrated 
T e c h n ic a l D a ta  q u o t
in g  o u r  R ef. C A / IO

MATTHEWS
Er YATES I™

S W 1 N T O N  (M anchester) & L O N D O N
Telephones:

Sw in ton  2273 (4  lines)
London, C han cery  7823 (3 lines) 

also at
G L A S G O W  * L E E D S  * B IR M IN G H A M  

C A R D IF F

SCIENTIFIC

For Reliability and Service.
|T  is essential that all laboratory glassware 

should possess a deg ree  of stability capable 
of resisting attacks from  acids, while at the  
sam e tim e being im m une to  th e  effects of 
sudden therm al changes.

PYREX Brand Scientific Glassware fully m eets 
every req u irem en t of dally usage In Intricate 
chem ical tests. By reason of Its amazingly 
'ow co-efflclent of expansion (.0000032), it 
Is unaffected by e ither h eat or cold. This 
characteristic perm its che stru c tu re  of this 
rem arkable Glassware to be m ade of a m ore 
robust build than  that of ordinary glass, thus 
giving It substantial enduring strength, which 
affords p rotection  against breakage in every
day handling.

Chem ists and scientists will find th a t PYREX 
Brand Scientific Glassware maintains Indefin
itely, th e  m any vital and reliable p roperties 
essential to  m odern  scientific equipm ent.

PYREX,((,« nu l MASK NtAfO.
S C I E N T I F I C
G L A S S W A R E

Made by

JA M ES  A. JO B L IN G  & CO. 
W e a r  G l a s s  W o r k s ,  

SUNDERLAND.

LTD.
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Process Industries and you 
will find Staveley chemicals 
are being used there. 
Photography, Textiles, 
Paints, Paper and Food
stuffs, to name'but a few 
i ndus t r i e s  to wh ich  
Staveley brings a range of 
important Acids, Alkalis 
and Chemicals.

4 TÄVtnS>
T H E  ST A V ELE Y  COAL £ I RO N  CO LTD C H E S T E R F I E L D



EQUIPMENT PROCESSES

pigments

fertilisers

general
chemicals

pulp & paper

petroleum
sugar

m a g n e s ia

io r ic

v m  <5®. (LY®,
M p o r d  H o u se , Wilt o n  R o a d  

Lo n d o n  S .W .L
abrasives 

caustic soda 

cement

LIQUID-SOLID SUSPENSIONS

CHEMICAL INDUSTRY

FOR TOWERS
Replacem ents are less frequently 
required when towers are packed with

"  NORI "
ACID -RESISTIN G  WARE
You are invited to investigate the 
exceptional physical properties o f this 
m aterial, w hich is now widely used in 
the leading chemical plants. L iteratu re  
giving technical data on  request. Please 
send your enquiries for all p lant 
com ponents in acid ware.

Tel. :  268-4 AccringtonA C C R I N G T O N

THE CHEMI CAL AG E  O c t o b e r  27,  1945
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The British Thomson-Houston Co. throughout these six years 
of war has strained every nerve and sinew to provide m ore, m ore, 
and yet m ore, munitions of all kinds for the u ltim ate destruction of 
the horror which has threatened the entire  world.

Not yet can the full story be told of the m iracles which were 
achieved, the disappointm ents, the  problem s which were solved in 
connection with such things as Radar, Jet Propulsion, and many 
devices for the A d m iralty /A rm y, and Air Force, which m ust still 
be kept secret.

The BTH Co. in turning from war to peace, will be able to pro
vide a large proportion of the electrical equipm ent used in industry, 
including turbo-alternators, generators, switchgear, transform ers, 
rectifiers, mining and rolling mill machinery, m otors, control gear 
including electronic and amplidyne control, Mazda lamps of all types 
including fluorescent lamps, lighting fittings, and many o ther products.

.1D  nr  ' r 1: :

J0  JI RUGBY
THE BRITISH THOMSON-HOUSTON COMPANY LIMITED. RUGBY, ENCLAND. A  3551
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Comprehensive Catalogue 
of approximately 6,000 Fine 
Chemicals, Reagents, etc.

H &W

A copy o f this 

List can be 

obtained on 

request

Organic and Inorganic Chemicals 
Analar Laboratory Chemicals 
Organic Reagents 
Reagent Solutions 
Indicators
Microscopical Stains, Reagents 
Mounting Media 
Technical Dyes

H O P K I N  & W I L L I A M S  L I M I T E D
1 6 - 1 7  S T . .  C R O S S  S T R E E T ,  L O N D O N ,  E . C . I

HOLMES-CONNERSVILLE
P O S I T I V E  A I R  B L O W E R S

d e liv e r  a  p o sitiv e , re lia b le  a n d  
o il-fre e  su p p ly  of A ir e co n o 
m ically  a n d  efficiently.
A b se n c e  of in te rn a l con tact 
e n su re s  lo n g  life , low  m ain
ten a n ce  a n d  continuous o p e ra 
tion  o v e r  lo n g  p e r io d s .
M any of th ese  m ach in es a re  in 
su ccessfu l o p e ra tio n  fo r th e  
h a n d lin g  of G ases. O v e r  1,400 
h a v e  b e e n  su p p lied  a lre a d y  
fo r su c h  p u rp o se s .

#  One o f the many Hotmes-Connersville Blowers supplied to Chemical Works. 
Capacity o f machine illustrated, 120,000 cu, ft ,  per hour against a pressure 
o f 3 lbs. per sq. inch. Speed 400 r.p.m.

H E  ft D 0 F F I C E  • T U  I TU B R I D G E  - H U D D E R S F I E L D
toilOON OFf.ICf • 119 VICTORIA ST.S.W'i • MIOUHDS 0 FFICE - 21. B ENKETT'S HÍtl BIRHIHCHAM.2 

. Telephones: ■ Huddersfield. 5280 : LONDON. V ic to ria ,.9971 : BIRMINGHAM. Midland. 6830

C IS3
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is an importánt discovery

‘ Gammexane ’ is the name given to 
the gamma isomer of Benzene Hexa- 
chloride (666).

It is effective against an 
extensive range of industrial and 
agricultural insect pests while being 
harmless to man and domestic 
animals under normal conditions 
o f use.

It is constant in composition and 
activity and is unaffected by warmth 
or moisture.
Even at very low concentrations it is 
persistent in action.

A powder containing ‘ Gammexane ’— 
‘GAMMEXANE’ D U ST D 034—is 
available in limited quantities in 56 lb. 
and 1 cwt. packages.

'Gammexane' is the trade mark name of 
the gamma isomer of benzene hexachloride.

IM PERIAL CHEMICAL INDUSTRIES LTD.
Sales O ffices: B elfast, B irm ingham , B rad fo rd , B ristol,

D ublin , G lasgow , L e ice s te r , L o n d o n , M an ch este r, 
N ew c as tle -o n -T y n e , S h rew sbury  and  Y o rk ;
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Typewriters can now only be supplied  
under licence from  the Board o f  Trade

Imperial Typewriter Company Ltd. 
Leicester

HOLLAND/SL-M
R O T A R Y  COMPRESSORS

& VACUUM PUMPS
LOW  MAINTENANCE COSTS 

LONG LIFE ^  

I N I T I A L  E F F I C I E N C I E S  
M A I N T A I N E D  O V E R  

Y E A R S  O F  S E R V I C E

Technical Office :
L IN D O  L O D G E ,  S T A N L E Y  A V E N U E .  

C H E S H A M . B U C K S . 
Telephone : Chesham  406

The B. A. Holland Engineering Co., L td ., 15 Dartmouth Street, London, S.W.1
Telephone : W hitehall 2823 Telegram s : P icturable, Pari, London

W orks : Trading Estate, Slough, Bucks.



IN D U STRIES

COM PANY LIMITED

S P E C IA L IS T S  IN TH E  
M AN UFACTURE OF 
A L L  T Y P E S  OF 
IRON CA STIN G S FOR 
TH E CH EM ICA L AND
A LLIED

W O R K S  W I D N E S  I I I h P C S
LONDON OFFICE 38 VICTORIA ST SW1 A B B E Y 9631

O c t o b e r  27.  1945 THE CHEMI CAL AG E
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NEW ZEALAND IMPORTING COMPANIES 
S E EK  A G E N C IE S

The T o d d  G ro u p  of Companies, established over SO years—combined paid-up capital 
£825,000—invites correspondence from leading manufacturers and exporters (of all 
classes of goods that offer scope for substantial turnover) desirous of exporting—or 
increasing th e ir exports—to  New Zealand.
The Group is experienced in the  importing and merchandising of diversified lines 
including engineering and technical equipm ent and supplies. W e are also very 
interested in basic materials and chemicals. Specialists are employed in the  various 
spheres. Representatives throughout New Zealand. Payments cash. References : 
The National Bank of New Zealand, Ltd., 8, Moorgate, London, E.C.3.

We invite confidential correspondence giving fu ll particu lars o f  your lines and bank references.

TODD GROUP
T O D D  G R O U P  L O N D O N  M A N A G E R ,  C H A IR M A N , T O D D  G R O U P ,

T E R M IN U S  C H A M B E R S , T O D D  B U IL D IN G .
6, H O L B O R N  V IA D U C T . W E L L IN G T O N ,  N E W  Z E A L A N D .

L O N D O N ,  E .C . I .  C o b le s :  “  Todd Bros., W e llin g to n .”

Replies in the first instance to Todd Group London M anager, address above

ROYAL WORCESTER
o r a t o r a  

D o r c e l a i n
m n n i i f q r f i i r A  T oLr\rnt-i-.«r Cr-!onW e m anufacture L aboratory, Scientific 

and T echnical Porcelain and h igh tem pera
tu re  Insulators . . . each in its own sphere 
is acknowledged to be the very highest 
standard  of technical skill and achievement 
. . . we m aintain a Research Laboratory 

adequate to deal w ith all Ceram ic 
and Physical difficulties and will be 
happy to assist in  solving youi 
problem s.

THE WORCESTER
ROYAL PORCELAIN CO., LTD ., 

W O R C E S T E R .
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H ow to m ake a servant o f  your 
pow er-producing m edium

A goo d  cap ta in  know s th e  id iosyncrasies o f  his team  ; a  go o d  w orkm an  
know s his too ls— a  bad  one  blam es them . Y o u  c an n o t expect to  get the  best 
ou t o f  y o u r steam  unless you  know  w h a t its p ro p erties  an d  capab ilities are.

Y ou  m ay th in k  th a t you  k n o w  all th a t is necessary fo r the  o p e ra tio n  of 
y o u r p ow er p lan t, bu t unless you  u n d e rs tan d  the  S team  T ables tho ro u g h ly  
you c an n o t be sure. D o  you  k n o w  w hether y o u r  s team  engine is o p era tin g  
efficiently, w h a t its steam  co n su m p tio n  sh o u ld  be, w h a t it ac tually  is ?
D o you  know  all the possib ilities o f  using  the  ex h au st fo r process p u rposes ? 

These bulletins will help y o u :

STEAM FOR PROCESS AND HEATING
( Bulletin No. 25)

A simple introduction to the 
properties o f  steam  leading to a 
more critical understanding o f the 
steam  tables.

COMBINED POWER AND HEATING
* Bulletin No. 40)

A complete survey of the possi
bilities o f using the exhaust steam 
from an engine for process 
purposes, o r for developing power 
from  the steam before it reaches 
the piocess. This bulletin is 
written in a form suitable not 
only for the engineer and the 
specialist but also for the manage
ment

STEAM FOR POWER
(Bulletin No. 33)

An explanation of the power- 
producing properties o f  Steam. 
Read N o. 25 first and then this 
bulletin, which, am ong other 
things, explains “  entropy ” with
out advanced mathematics.

THE EFFICIENT OPERATION OF
STEAM ENGINES (Bulletin No. 34)

The practical side o f steam  engine 
operation  : how to get the most 
power from  the least steam . What 
the indicator diagram  is and what 
it means.

Few people ' know how interesting  steam  can be until 
they have had to learn  abou t it. T hese bulletins m ake 
the learn ing  easy. If  you haven’t all the copies you 
requ ire , they can be obtained free on dem and from  the 
M in is try ’s R egional Offices.

ISSUED  BY TH E  M IN IST R Y  O F FU EL  A N D  P O W E R
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BARIUM
BARIUM
BARIUM
BARIUM
BARIUM
BARIUM
BARIUM
BARIUM
BARIUM

CARBONATE
HYDRATE
M ONOXIDE
NAPHTHENATE
OLEATE
PEROXIDE
STEARATE
SULPHATE
SULPHIDE

SODIUM HYPOCHLORITE  
SODIUM SULPHIDE 
SODIUM PERCARBONATE

TITANIUM  OXIDE

SOAPS
ALKALIN E CLEANERS 
HYDROGEN PEROXIDE  
AMMONIUM PERSULPHATE 
BEN ZO YL PEROXIDE  
CALCIUM  PEROXIDE  
MAGNESIUM PEROXIDE  
POTASSIUM PERSULPHATE 
UREA PEROXIDE 
ZINC PEROXIDE

SODIUM ACID PHOSPHATE 
SODIUM ACID PYROPHOSPHATE 
SODIUM PERPYROPHOSPHATE 
SODIUM PYROPHOSPHATE

LAPGRTE
B.LAPORTE Ltd. LUTON

$AUS SERVICE K CEViLO*MtHr W#>T. INVITE ENQUIRIES

Purer L im e !
U nder present conditions, don’t over
look pure Calcium hydrate. It’s often 
used to  save soda, making which 
necessarily consumes m ore man-power 
and fuel. W here  possible, therefore, 
substitute pure Calcium hydrate in the 
national interest. Prepared by our 
process it is a very light powder, easily 
soluble, easily suspended and notably free 
from unburnt carbonate and overburn t 
oxide. Data on uses gladly supplied. 
W rite  to-day for special booklet A.I., 
“  Calcium H ydrate.”

C ALCIU M  
HYDRATE

. « ovt»

Telephone :
GREenwich

1600

Sofnol Ltd ., W estcombe H ill , Greenwich, S .E . 10

T A S /SL .C .l H
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SPECIAL 
REFRACTORY CRUCIBLES

W e can now supply very highly refractory crucibles suitable for 
melting precious metals and for w ork at high tem peratures, up to 
1,800° C., particularly w here contam ination due to  silica must be 
reduced to  a minimum. These FUSED ALUMINA and FUSED 
MAGNESIA crucibles are of the highest purity and w ithout added 
siliceous bond. The largest vessel Illustrated Is 12 in. x  6 In. diam eter.

W e can also supply FUSED REFRACTORIES, silica (Vitreosll) Alumina 
and Magnesia In bulk for refractory linings.

THE THERMAL SYNDICATE, LTD.
Head Office : WALLSEND, NORTHUMBERLAND. 

London Depot: 12-14, OLD PYE STREET, WESTMINSTER, S.W.1.

NOY
10

PLEASE
GIVE

GENEROUSLY

<8 > ,  
REMEMBRANCE 1



S U IT A B L E  F O R  ST EA M , W A T E R ,  
A IR , S P IR IT S , O IL , and C H E M IC A L S

JAMES TATE & CO.
VICTORY WORKS . EAST PARADE 

B R A D F O R D

JUDACTAN
ANALYTICAL 

REAGENTS
WITH

ACTUAL
BATCH

ANALYSIS

THE C HEMI CAL  A G E O c t o b e r  2 7 ,  1945

= T A T E =
SEMI-BALANCED SOLENOID 

OPERATED VALVES

Valor - FOAM ERA
T h e  F i r e  E x t i n g u i s h e r  

for all Petrol 
and similar 
Inflammable 
Liquid Fire 

Risks.
Install in your prem ises these 
efficient and stu rdy  Valor Foam era 
New type F ire Extinguishers made 
to  the latest official British S tand
ards Specification.
O ther types and replacem ent 
facilities also available.

Further detail* on application

T h e  V alor  C o., Ltd., 
BROMFORD, ERDINGTON, BIRMINGHAM

F  SULPHATE 
0 / A L U M I N A

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

PETER SPENCE & SONS LTD.
NATIONAL BUILDINGS • *SL MARY’S PARSONAGE

M A N C H E S T E R ,  3
LONDON O FFIC E : 778/780 SALISBURY HOUSE E .U

2 gallon capacity 
Ref. No. E620.

<§> G 19
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TUBES, FITTINGS  
VALVES AND  
PÎPE F ITTERS’ 

TO O LS

READY FOR J OI N T  SERVICE

From your nearest W alworth 
Depot you can get them  all, 
together, at the  same tim e, saving 
time, trouble and anxiety. 
W alw orth Service has one aim— 
to solve your supply difficulties, 
so that you can get on with the 
job with satisfaction to  yourself 
and your clients.

You can help us to supply yo u r req u ire 
ments for essential w o rk  by show ing on 
your o rders the appropriate G overnm ent 
au th ority  to  buy.

W A L W O R T H  L I M I T E D
L O N D O N

90-96 Un ion  S tree t 
Southw ark, S .E .I 

'Phone : W a te r lo o  7081

M A N C H E S T E R
26 Bridge S tree t 

Deansgate, Manchester,3 
'Phone: Blackfriars 6773

G L A S G O W
48 Yo rk  S tree t 

Glasgow, C .l 
’Phone : Cen tra l 6879



Good timber is scarce, but for essential work

CARTY’S can still supply VATS
IN TIMBER UP TO

PRE-WAR STANDARD 

OF QUALITY AND 

SEASONING

— CARTY—
A N D  S O N ,  L I M I T E D

H ard e rs  R d .f P e c k h a m , LONDON, S.E .15 
Phone: New Cross 1826

THE CH EM ICAL A G E  O c t o b e r  2 7 ,  1945

AnalaR
L A B O R A T O R Y  C H E M I C A L S

A C C U R A C Y  IN  A N A L Y SIS d e m a n d s  th e  
use  of p u re , u n ifo rm  and  d e p en d a b le  
re ag e n ts . T h e  c o n s is te n t q u a lity  of 
‘A n a l a R ’ ch em ica ls  is a ssu re d  by con
fo rm ity  to  pub lish ed  sp ec ifica tio n s , and 
by th e i r  use  in an a ly tic a l w o rk  ‘ re a g e n t  
e r ro r s  ’ a re  av o ided . ‘ A n a l a R ’ ch em ica ls  
a r e  b o t tle d  u n d e r  c o n d itio n s  w hich e n su re  
fre e d o m  fro m  c o n ta m in a tio n , and  a re  
su p p lied  u n d e r  labe ls show ing  th e  m a x im u m



The Chemical Age
A W eekly Journal Devoted to Industrial and E ngineering C hem istry

B O U V E R IE  H O U S E , 154 F L E E T  S T R E E T , L O N D O N , E .C .4  

T elegram s: ALLANGAS F L E E T  LONDON Telephone: C EN TR A L 3212  ( lo lin e s )
GLASGOW : 1 16  Hope S tree t (Central 3970) B IR M IN G H A M : D aim ler House, Paradise S tree t (M idland 078+ 5)

T H E  CHEM ICAL AGE offices are closed on S atu rdays in accordance w ith the adoption  ol the five-day w eek by
Benn B rothers Lim ited

VOL. L IU  f V + n h p r  o n  T n / f  A nnual Subscription 2 1 s.
N o. 1374 . W C l U U c l  Overseas 26s.

A N ew  Leaven
A N  in d u s try  o r a n  u n d e r ta k in g  le f t 

to  i ts e lf  n o t in f re q u e n tly  becom es 
a tro p h ie d  a t  le a s t  to th e  e x te n t of an  
in a b il i ty  to m ove w ith  th e  tim es. T h is  
is tru e  n o t o n ly  of in d u s tr ie s ,  it is tru e  
a lso  o f  G o v e rn m en ts  a n d  of e v e ry  p h ase  
of h u m a n  a f f a i r s ; a n d  in d eed  of a lm o st 
e v e ry  in d iv id u a l  as he  becom es o ld er. 
T h e  d isp o s itio n  to e x p e rim e n t, to 
c h a n g e , to m ove w ith  th e  tim e s , lessens 
w ith  a g e  in  a lm o s t an y  fo im  of h u m an  
o rg a n is a tio n . T h e  tim es  in  w h ich  w e 
liv e  do no t d eal k in d ly  w ith  th is  so rt 
o f th in g , a n d  th e re  is  on  a l l  sides a 
d e m a n d  fo r m o d e rn isa tio n  of m e th o d s, 
o f e q u ip m e n t, a n d  of o u tlo o k . O ne of 
th e  m a in  c h an g e s  w h ich  h a v e  o ccu rred  
in in d u s try  d u r in g  th e  la s t  30  y e a rs  o r 
so is th a t  in d u s tr ia l  p ro cesses a re  no 
lo n g e r  s ta tic  a n d  th a t  in  co n seq u en ce  
th e  k n o w led g e  of one 
g e n e ra tio n  m ay  be 
c o m p a ra tiv e ly  obso
le te  a n d  u se less  to th e  
n e x t g e n e ra tio n .

T h e re  c an  be l i t t le  
d o u b t th a t  in  a  lo n g - 
in d u s tr ia l is e d  c o u n try  
such  as o u rs , in  
w h ich  in d u s tr ia l is a 
tio n  s ta r te d  in  o r 
ab o u t th e  y e a r  1750 
an d  h as been  c o n tin u 
in g  e v e r s in ce , th e  
te n d e n cy  to  re ta in  
o b so le te  m eth o d s  is 
g re a te r  th a n  in 
c o u n tr ie s  su ch  as th e  
U .S .A . an d  G e rm an y  : 
w h e re  th e  p h en o m e
n o n  is  o f m o re  re c e n t

g ro w th . A fte r  1918  it w as free ly  
re co g n ise d  th a t th e  s tru c tu re  of B ritish  
in d u s try  w as n o t su ited  to th e  c o n d itio n s  
in  w hich  it  h a d  to  o p e ra te , a n d  a n  
in q u iry  in to  in d u s tr ia l  a n d  co m m erc ia l 
effic iency w as se t up . T h is  in q u iry  
v ie ld e d  v a lu a b le  re p o rts , b u t h a d  v i r tu 
a lly  no  in flu en ce  on  p r iv a te  in d u s try . 
In  o th e r  w o rd s , in d u s try , n o t b e in g  
c o m p e lle d  to  do  so m e th in g , d id  n o th in g . 
T h e  re sp o n s ib le  a n d  c o n s tru c tiv e  fo rces 
w ere  d e fea te d  by  th e  re a c tio n a ry  fo rces 
a n d  th e  re su lt  w as th e  b ad  c o n d itio n s  
of th e  1920’s.

A ll o v e r th e  w o rld  w e see  th e  g ro w in g  
d e m a n d  fo r se lf-g o v e rn m e n t by  ra ce s  
w h ich  h a v e  h i th e r to  b een  su b je c ted  to 
g o v e rn m e n t by o th e r  n a tio n s . T h e  
sam e  th in g  is  h a p p e n in g  in  in d u s try  
w h ere  those  w hose p ro to ty p e s  o f 100 

y ears  ag o  w ere  l i t t le  
b e tte r  th a n  s la v es  a re  
now , as th e  re p re se n 
ta tiv e s  of la b o u r , 
dem an d in g _  a  sh a re  
in  m a n a g e m e n t. T h is  
a f te rm a th  o f w a r  is 
s t i r r in g  in m an y  
c o u n tr ie s , n o t le a s t 
in  A m e ric a  an d  in 
G re a t B rita in . In  
A m e ric a  a  fe rm e n t of 
s tr ik e s  is  sw ee p in g  
th e  c o u n try  a n d  it 
m ay  n o t be  im p o ssib le  
th a t  th ey  a re  d u e  to  
th e  ab sen ce  o f th e  
co n d itio n s  se t o u t in  
o u r  le a d in g  a r tic le  
o f S e p tem b e r  8, e n 
tit le d  A  V oice  fro m
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A m e rica .  T h e re  h a s  com e in to  o u r 
h a n d s  a n  A m e ric an  p a m p h le t  e n ti t le d  
B a ttle  L in e  fo r  A m e r ic a n  In d u s tr y  
w hich  re c a lls  sp eech es  m ad e  ju s t  two 
y e a rs  a g o  in  P h ila d e lp h ia .  T h e  c h a ir 
m an  of th a t  m e e tin g , M r. H . B. T a y lo r , 
h im se lf  a  g re a t  in d u s tr ia l is t ,  sa id  th ese  
w o rd s : “  L e t u s  c la r ify  th e  tru e  b a tt le  
l in e  in  A m erican  in d u s try . T h a t  b a tt le  
l in e  is n o t  b e tw een  m a n a g e m e n t an d  
la b o u r , w h e re  som e w o u ld  d ra w  it. It 
is be tw een  th e  c o n s tru c tiv e  fo rces of 
m a n a g e m e n t a n d  la b o u r  to g e th e r  on 
th e  one  h a n d , a g a in s t  th e  fo rces in  bo th  
th a t  m ak e  fo r  d iv is io n  a n d  c o n flic t.”  

A t th e  sam e  m ee tin g  S e n a to r  T ru m a n , 
now  P re s id e n t  of th e  U n ite d  S ta te s , 
r e fe r r in g  to th e  d isp o s itio n  on  th e  p a r t  
o f som e le a d e rs  o f m a n a g e m e n t to 
b e lie v e  th a t  u l t im a te ly  la b o u r  m u s t be 
p u t in to  its  p la c e  by fo rce , a n d  of som e 
la b o u r  le a d e rs  w ho, p a y in g  lip -se rv ice  
to  c o -o p era tio n  w ith  m a n a g e m e n ts , w ere  
p r iv a te ly  b e n d in g  e v e ry  e ffo rt to in 
c rea se  th e ir  p o w er fo r  an  in d u s tr ia l  
co n flic t a f te r  th e  w a r, sa id  : “  T h e re  is 
o n ly  one  a n sw e r to  th is  so r t  o f th in g . 
W e  m u st s ta r t  now  to  d ra w  th e  tru e  
b a ttle  l in e  in  A m erican  in d u s try —be
tw een  th e  re sp o n s ib le  a n d  c o n s tru c tiv e  
fo rces in  b o th  m a n a g e m e n t a n d  la b o u r  
a g a in s t  th e  sm a ll  b u t  a c t iv e  m in o rity  
w ho b e lie v e  in  a  fin ish  figh t. I f  we 
c an  su cceed  n a tio n a lly  in  b r in g in g  
m u tu a l u n d e r s ta n d in g  a n d  tea m  w o rk  
b e tw een  th e  r ig h t- th in k in g  le a d e rs h ip  of 
both s id e s o f th e  in d u s tr ia l  p ic tu re , 
th en  w e w ill n o t o n ly  in c re a se  p ro d u c 
tio n , w e w ill sa v e  A m erican  in d u s try  
fo r A m e ric a  an d  p a v e  th e  w ay  to  th e  
g re a te s t  e ra  o f p eace  a n d  p le n ty  we 
h a v e  e v e r  k n o w n .”

W h a t  w as sa id  o f A m erica  is tru e  
e q u a lly  in ’ th is  c o u n try . T h e  fac ts  
m ust be  faced  sq u a re ly . T h e y  a re  th a t  
th e re  is  m ore  inefficiency  in B ritish  
in d u s try  th a n  th e re  sh o u ld  be. W e  do 
no t p ro fe ss  to  say  h o w  ineffic ien t w e a re  
b ecau se  w e Jm ow  th a t  th e re  is a  v e ry  
g r e a t  d e a l o n  th e  c re d it  sid e  also . 
T h e re  is , h o w e v e r, m u ch  th a t  we can  
d o  an d  th a t  w e m u st do  if  we a re  to  be 
a b le  to  m ee t o u r  c o m p e tito rs  on  eq u al 
te rm s. L a b o u r , n o  le s s  th a n  m a n a g e 
m en t a n d  sh a re h o ld e rs , d e p en d s  fo r its  
l iv e lih o o d  up o n  in d u s try . I t  is  ju s t  as 
im p o r ta n t  to la b o u r  th a t  in d u s try  sh o u ld  
be effic ien t a s  i t  is  to  m a n a g em e n t. 

W e  b e liev e  th a t  m ost m a n a g e m e n ts

a n d  m o st la b o u r  le a d e rs  see th e  m a tte r  
fro m  th e  a n g le  of m u tu a l co -o p era tio n  
fo r  m u tu a l  good . T h e re  c an  b e  no 
a b ro g a tio n  of th e  d u tie s  an d  re sp o n s i
b ili t ie s  o f m a n a g e m e n t. M em b ers of 
th e  p re se n t G o v e rn m en t h a v e  m ad e  it 
c le a r  th a t  in  e v e ry  in d u s try , w h e th e r  
n a tio n a lise d  or no t, th e  m a n a g e r  is th e  
c a p ta in  o f h is  sh ip  a n d  a s  such  m u st be 
u n q u e s tio n a b ly  obeyed . I f  h e  is n o t a  
g o o d , c a p ta in  h e  m ay  h a v e  to  be 
re m o v e d , b u t h e  can  o n ly  be re p la c e d  
by a n o th e r  c a p ta in . L a b o u r , h o w e v e r, 
h a s  m u ch  th a t  is  c o n s tru c tiv e  to  co n 
t r ib u te  to in d u s try . I f  th e  c o n s tru c tiv e  
fo rces of m a n a g e m e n t a n d  la b o u r  co- 
o p e ra te , as w e b e liev e  th ey  w il l,  th e  
fo rces th a t  m ak e  fo r d iv is io n  a n d  co n 
flic t w ill no t su cceed  in  fe rm e n tin g  
s tr ik e s , lo ck -o u ts , a n d  o th e r  tro u b le s .

W e  w elco m e, th e re fo re , th e  w o rk in g  
p a r tie s  w h ich  S ir  S ta ffo rd  C rip p s  is 
se t t in g  u p  in  v a r io u s  in d u s tr ie s . T o  
qu o te  h is  ow n w o rd s : “  T h e  G o v e rn 
m en t m u st in  one  w ay  o r a n o th e r  g e t th e  
best a d v ic e  on  th e  s tep s th a t  sh o u ld  be 
ta k e n  to m ak e  e ach  one of B r i ta in ’s 
in d u s tr ie s  m ore  c o m p e titiv e  in  th e  m a r 
k e ts  o f th e  w o rld  a n d  to  su p p ly  th e  
d o m es tic  c o n su m er w ith  th e  b es t goods 
a t  th e  c h ea p es t p r ic e  co n s is ten t w ith  
goo d  co n d itio n s  fo r those  in  in d u s try .” 
T h e  w o rk in g  p a r tie s  w ill,  o f co u rse , be 
ju d g e d  by  th e ir  r e s u lts ,  b u t i t  is  in te r 
e s t in g  to  n o tice  th a t  th ey  a re  to m ak e  
re co m m e n d a tio n s  o f a n y  k in d  a p a r t  fro m  
n a tio n a lis a tio n  w h ich  th e y  b e liev e  w ill 
in c re ase  efficiency a n d  w ill e n ab le  in 
d u s try  to m ee t th e  v e ry  h a rd  c o m p e titio n  
w hich  is  b o u n d  to com e as soon as th e  
im m e d ia te  sh o r ta g e s  a ll  o v e r th e  w o rld  
a re  m ad e  up . I t  is in te n d e d  th a t  a ll 
th e  m a jo r  in d u s tr ie s  o f th e  c o u n try  sh a ll  
be d e a lt  w ith  in  a  s im ila r  w ay. I t  is 
h o p ed  th a t  e ith e r  th e  G o v e rn m en t o r 
th e  e m p lo y e r  w ill a c t on  th e  re p o rts  
a n d  re co m m e n d a tio n s  o f th ese  w o rk in g  
p a r tie s , b u t  if  n o t th e  B o a rd  of T ra d e , 
w ill h a v e  to c o n s id e r w h a t is  to  be done . 
T h e  p a r tie s  a re  m ad e  u p  o f in d e p e n d e n t 
c h a irm e n , o f fo u r  e m p lo y e rs , o f fo u r  
T r a d e  U n io n  re p ré se n ta tiv e s , an d  of 
fo u r in d e p e n d e n t m em b ers  w hose 
sp e c ia lised  k n o w le d g e  sh o u ld  b e  of 
v a lu e . H e re , a t  le a s t ,  is  a  u se fu l s ta g e  
in  c o -o p era tio n  b e tw een  a ll  m en  o f good 
w ill : m a n a g e m e n t, la b o u r , an d  ex p erts . 
W e  sh a ll  w a tch  th e ir  d e lib e ra tio n s  w ith  
th e  k e en e st in te res t.
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N O T E S  A N D  C O M M E N T S
A Hopeful Budget

W H I L E  it  w o u ld  n o t be  a lto g e th e r  
u n fa ir  to s tig m a tis e  M r. D a l to n ’s 

first B u d g e t as a  m ilk -a n d -w a te r  a ffa ir, 
in  ju s t ic e  to th e  C h a n c e llo r  i t  m u s t be 
rem em b ered  th a t  th is  is o n ly  a n  in te r im  
B u d g e t, n o t th e  fu ll-d re ss  b u sin ess  w h ich  
we look- fo rw a rd  to  w ith  m ix ed  fe e lin g s  
e v e ry  A p ril. C o n s id e r in g  th e  econom ic  
d itlicu ltie s  in  w h ich  th is  c o u n try  finds 
i ts e lf  a t th e  m o m en t, the" C h a n c e llo r  h a s  
been  d is t in c t ly  c le v e r  in  c o n tr iv in g  so 
m ild  a se rie s  of b u d g e ta ry  c h an g es . 
B y  In co m e  T a x  re lie fs  fo r  th e  lo w er 
incom e g ro u p s  a n d  by a  s l ig h t  in c re a se  
in  th e  s u r ta x  h e  h a s  p le a se d  h is  p o lit ic a l  
su p p o r te rs  w ith o u t too g re a t  a n  effect 
on  th e  r e v e n u e ; a n d  by  an  a p p re c ia b le  
lo w e r in g  of E .P .T  h e  h a s  re v iv e d  to  a 
c e r ta in  e x te n t  th e  f la g g in g  sp ir i ts  o f th e  
m a n u fa c tu re rs . E v e n  th o u g h  th e  re d u c 
tio n  of E .P .T .  to 60 p e r  cen t, c a n n o t be 
d esc rib e d  as a  h e ro ic  s te p  to w a rd s  th e  
e sse n tia l t r a d e  re v iv a l,  y e t i t  is a s tep , 
a n d  to  rece iv e  a  20 p e r  cen t, re w a rd  fo r 
th e  c re a tio n  of new  b u s in e ss  (w hen  a ll 
ta x e s  h a v e  b een  p a id ) is  d is t in c t ly  b e tte r  
th a n  n o th in g . T h e  re m o v a l o f p u rc h a se  
tax  fro m  c e r ta in  g ra d e s  of a ll- im p o r ta n t  
d o m es tic  a p p lia n c e s  is  th e  m o st e n 
c o u ra g in g  s tep  o f  a ll .  T h o u g h  it  is no t 
in  i ts e lf  fu n d a m e n ta l ,  we m ay  su re ly  
r e g a rd  o u rse lv es  a s  a t  l ib e r ty  to h o p e  
th a t  th is  is th e  first m ove  in  a  g e n e ra l 
l ig h te n in g  of th e  b u rd e n  on “ c o n su m e r”  
goods.

Im peria l C ollege C entenary

T H I S  w eek  m a rk s  th e  c u lm in a tio n  o f 
th e  c e n te n a ry  c e le b ra tio n s  o f th e  

Im p e r ia l  C o lle g e  o f S c ience  a n d  T e c h 
n o lo g y , th e  p r in c ip a l  c e rem o n y  b e in g  a 
m e e tin g  a t th e  A lb e r t  H a l l ,  a t w h ich  
th e  K in g , in  h is  c a p a c ity  a s  V is i to r  of 
th e  C o lleg e , w ill b ro a d c a s t. C h em ists  
hav e  a  p a r t ic u la r  in te re s t  in  th is  c en 
te n a ry ,  as i t  is reck o n ed  fro m  th e  d a te  
o f fo u n d a tio n  of th e  R o y a l C o lle g e  of 
C h e m is try , th e  o ld e s t of th e  v a r io u s  
c o n s titu e n t b o d ies  n ow  u n ified  in  th e  
Im p e r ia l  C o lleg e . In c id e n ta l ly ,  i t  is 
p e c u lia r ly  a p p ro p r ia te  th a t  th e  A lb e rt 
H a ll sh o u ld  be  th e  scene  o f th e  c ro w n 
in g  ce rem o n y , as i t  w as la r g e ly  o w in g  
to th e  su p p o r t o f A lb e rt, P r in c e  C o n so rt, 
th a t th e  fo u n d e rs  o f th e  o r ig in a l  C o lle g e  
of C h e m is try  w ere  a b le  to  m ak e  so

au sp ic io u s  a s ta r t ,  a n d  it w as no do u b t 
th ro u g h  h is  in flu en ce  th a t  Q ueen  
V ic to ria  g a v e  co n sen t to  th e  a d d itio n  of 
th e  t i t le  “ R oyal ”  to  th e  n a m e  of th e  
c o lle g e  o n ly  tw o m o n th s  a f te r  i ts  in c e p 
tion . A h is to r ic a l  p a m p h le t  issu ed  on 
th e  occasio n  of th is  h u n d re d th  a n n i
v e rsa ry  te l ls  th e  c o m p lic a te d  s to ry  of 
how  m a n y  a n d  v a r io u s  fo u n d a tio n s  h a v e  
com e to  be  in c o rp o ra te d  in  th e  th re e  
c o n s titu e n t bo d ies— th e  R o y a l C o lleg e  of 
S c ien ce , th e  R o y a l S choo l o f M in es, 
a n d  th e  C ity  a n d  G u ild s  C o lleg e— w h ich  
m ak e  u p  th e  Im p e r ia l  C o lle g e  to -day . 
V is ito rs  w ill h a v e  seen  fo r  th em se lv es , 
on F r id a y  a n d  Saturday", w h a t p ro g re s s  
h a s  b een  m ad e  s in ce  th e  f irs t d e p a r t 
m en ts  of th e  R o y a l S chool o f M in es  w ere  
tra n s fe r re d  to  S o u th  K e n s in g to n  in : 1872 , 
in to  w h a t is now  k n o w n  as th e  H u x le y  
B u i ld in g ; a n d  it  is p e rh a p s  u n fo r tu n a te  
th a t  th is  b u ild in g  is  n o t b e in g  sh o w n , 
if  o n ly  by  w ay  of c o n tra s t  to th e  m ore  
m o d e rn  eq u ip m e n t. An in fo rm a tiv e  
p a m p h le t  fo r v is ito rs  g iv es  a  b r ie f  
sk e tch  of th e  w o rk  in  h a n d  a t  th e  
m o m e n t, a n d  a  to p o g ra p h ic a l  in d ic a tio n  
of w h e re  th e  v a r io u s  b u ild in g s  (m o st 
c o n fu s in g  to  th e  u n in it ia te d )  lie  in  r e la 
tio n  to  one  a n o th e r.

Fuel C o-operation

C O M M E N T  u p o n  th e  k in d  of co 
o p e ra tio n  in  in d u s try  w h ich  is 

re fe r re d  to in  o u r  le a d in g  a r tic le  th is  
w eek w as p ro v id e d  a t  th e  a n n u a l 
lu n ch e o n  of th e  I n s t i tu te  o f F u e l ,  h e ld  
in  L o n d o n  th e  o th e r  d ay . M r. A r th u r  
H o rn e r , co a l p ro d u c tio n  officer o f th e  
N a tio n a l  U n io n  of M in e w o rk e rs , 
d e sc rib e d  h ow  th e  m en  w ho w o rk ed  in  
th e  m ines w ere  b e in g  c o n v e rted  to th e  
a p p lic a t io n  of sc ien ce  to  coal p ro d u c 
tio n , h a v in g  com e to th e  c o n c lu s io n  th a t  
coal w as too h a rd ly  w on to  be w asted . 
T h is  is an e n c o u ra g in g  in d ic a tio n  of th e  
a tt i tu d e  of a h ig h ly  im p o r ta n t  sec tion  
of w o rk e rs  to  th e  ra w  m a te r ia l  of th e ii 
w o rk , a n d  w e b e lie v e  i t  m ay  b e  tak e n  
as a  s ig n  th a t  th e  p u b lic ity  w h ich  h a s  
b een  g iv e n  to sc ien ce  in  re c e n t  y e a rs— 
in w h ich  we o u rse lv es  h a v e  ta k e n  w h a t 
sh a re  w e c o u ld — h a s  m ad e  its  im p a c t 
fe lt  in  a  q u a r te r  w h e re  i t  is o f th e  
h ig h e s t  v a lu e . As D r. E . \V . S m ith  
(w ho  p re s id e d  a t th e  lu n ch e o n ) sa id , it 
does n o t m u ch  m a tte r  w h e th e r  an  in d u s-
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try  is p u b lic ly  o r  p r iv a te ly  o w n e d ; w h a t 
is  im p o r ta n t  is w ho  ru n s  a n  in d u s try . 
I f  th e re  is free d o m  fo r  th e  a d m in is tra 
to rs  a n d  te c h n ic ia n s  to g e t on  w ith  th e  
jo b , th is  c o u n try , h e  th o u g h t, w ould  
com e o u t w e ll. T h ese  co m m en ts  a ro se  
fro ih  th e  le a d in g  sp eech  of th e  occasio n , 
w h ich  w as d e liv e re d  by  th e  M in is te r  of 
F u e l  a n d  P o w er, M r. S h in w e ll,  who 
a ssu re d  h is  h e a re rs  that) th e  G o v e rn m en t 
h a d  no  in te n tio n  o f e n tru s tin g  the  
a d m in is tra t io n  o f th e  m in in g  (o r any  
o th er) in d u s try  to C iv il S e rv a n ts . T h ey  
w o u ld  h a v e , he  sa id , to d isp o ssess som e 
of th e  o w n ers , b u t he  w o n d e red  w h e th e r  
th ey  w ere  no t d e lig h te d  th a t  th e y  w ere  
a b o u t to  be  d isp o ssessed . If  the  
w o rk e rs  r e a l ly  w ill c o -o p era te , a s  M r. 
H o rn e r  su g g e s ts , we b e lie v e  th a t ,  from  
th e  p o in t of v iew  of te c h n ic a l efficiency, 
D r. S m ith  h a s  h i t  th e  n a il  on th e  
h e a d — no new  ex p erien c e  fo r h im .

P u b lic ity jfor  Science

A  W E L L -M E A N IN G  a tte m p t w as 
m ad e  la s t  S a tu rd a y  by th e  L o ndon  

S ec tio n  of th e  R o y a l In s t i tu te  o f C hem  
is try  to d iscu ss th e  P u b lic ity  o f Science 
w ith  sp ec ia l re fe re n ce  to C h em is try . 
E x p e r ts  on b o th  sc ien tific  e x h ib itio n s  
a n d  film s p u t th e ir  case  w ith  g re a t  sk i l l ,  
s u p p o rte d  by a  tru m p e t-b lo w in g  a c t from  
a  le a d in g  le p re s e n ta t iv e  o f th e  B .B .C . 
T h e  se c re ta ry  o f  th e  B ritish  A sso c ia tio n  
a lso  sp o k e , c h o o sin g  a s  h is  su b je c t 
“ The. P re s s .”  W h ile  D r. H o w a rth  has 
in c o n te s tab ly  do n e  w o rk  o f g re a t  m erit 
in h is  ow n sp h e re , w e re g re t  to  h a v e  to  
re g is te r  th e  o p in io n  th a t  he  does no t 
a p p e a r  to  a p p re c ia te  th e  p o s itio n  of the 
P re ss  in  re la tio n  to  S c ien ce, a  p o in t 
w h ich  h e  in  fa c t a d m itte d  w hen  s ta tin g  
th a t  h is  g e n e ra tio n  h a d  fa ile d  to  b r id g e  
th e  g u lf  b e tw een  sc ie n tis ts ,  a n d  th e  
P re ss . I t  w as d isa p p o in tin g  th a t h e  d id  
n o t th in k  it n ece ssa ry  to d is tin g u ish  b e 
tw een  la y  jo u rn a l is ts  a n d  m em b ers  o f th e  
sc ien tific  a n d  te c h n ic a l P re ss , an d  th a t  
it d id  n o t o ccu r to  th e  o rg a n is e rs  of th is  
d isc u ss io n -m ee tin g  to in v ite  a w o rk in g  
jo u rn a l is t ,  p re fe ra b ly  a  w r i te r  on  sc ien 
tific  su b je c ts , to  ad d  h is  v iew s to those  
of th e  fo u r  o th e r  sp e a k e rs . S im ila r ly , 
t h e - ab sen ce  o f a  re p re se n ta t iv e  of th e  
c h em ica l in d u s try  w as g re a t ly  to  be 
re g re tte d . W e  m ig h t a d d  th a t  i t  w as a 
m is tak e  to  co n v en e  a  m e e tin g  of such  
im p o rta n ce  on a S a tu rd a y  a f te rn o o n . 
T h e  o m issio n  of th e  m e e tin g  fro m  th e

C a le n d a r  of E v e n ts  in T h e  T im e s  g iv es  
a  fa ir  in d ic a tio n  o f th e  p u b lic ity -m in d ed -  
ness o f th e  o rg a n is e rs .

Efficiency of B lind  W orkers

M a n u f a c t u r e r s  of sc ien tific
a p p a ra tu s ,  g la s s  b o ttle s , a n d  

co sm etics , p la s tic  m o u ld e rs , l ig h t  a n d  
heavy  e n g in e e rs , an d  t in p la te  w o rk e rs  
w ere  a m o n g  th e  110  firm s e m p lo y in g  
b lin d  la b o u r , w ho g a v e  ev id e n ce  in  a  
re ce n t in v e s tig a tio n  c a r r ie d  o u t by  the  
N a tio n a l In s t i tu te  fo r  th e  B lin d  a n d  
ass is ted  by 500 of th e  b l in d  em p lo y ees 
th em se lv es . T e s ts  show ed  th a t  a  b lin d  
w o rk e r is o ften  m ore  effic ien t th a n  one  
w ith  s ig h t. In  m ach in e  o p e ra tio n s  th e  
b lin d  w o rk e rs  g a v e  a n  a v e ra g e  o u tp u t  
of 10 1 .8, th e  a v e ra g e  of a  s ig h te d  w o rk e r  
b e in g  p u t  a t  100. F ig u re s  fo r “  in sp e c 
tion  ” (93) a n d  “  m isce lla n eo u s  ”  (92.9 ) 
jo b s w e re  less im p ress iv e . M ost of th e  
w o rk e rs  to p p ed  th e  100 m a rk , b u t  in 
eac h  c a te g o ry  th e  a v e ra g e  w a s  s e r io u s ly  
a ffec ted  by  a  sm a ll  m in o rity  w ho p ro v e d  
to  be  fitted  o n ly  fo r “  a ss is ted  ”  
e m p lo y m en t. O ne in te re s t in g  d is 
c lo su re  w as th a t  to ta l ly  b lin d  w o rk e rs  
g iv e  a  g re a te r  o u tp u t  th an  p a r t ia l ly  
b lin d . M r. E . W . P a g e , h ead  of th e  
N .I .B . em p lo y m en t sec tio n , a ttr ib u te s  
th is  to  th e  finer c o n ce n tra tio n  a llo w ed  
by to ta l b lin d n ess .

The China Clay Trade
I m p r o v e d  M a n - P o w e r  P o s it io n

T H E  china-clay industry  is m aking a 
slow but sure recovery from the disloca

tion  of war. From  Jan u a ry  next the  C on
cen tra tion  Scheme applied during  th e  w ar 
ceases to function, and licences will no 
longer be requ ired  to  produce china clay. 
T his will enable all closed p its  to resum e 
production  as soon as labour becomes 
available.

T he M inistry  of L abour has prom ised the 
industry  m ore w orkers as they  a re  dem obi
lised. The china-clay w orker has alw avs 
been noted for his industry , and in  
consequence firms employing them  during  
the  w ar have been re lu c tan t to re lease  them . 
Men are , however, u rgen tly  required  in  
o rder th a t the  industry  may m eet the  d e 
m ands for china clay for the  home and 
overseas m arkets. I t  is believed th a t the 
B oard  of T rade  and M inistry  of L abour 
(whose officials have b ad  a conference w ith 
the  leaders o f.the  industry), will give special 
a tten tion  to its requirem ents, in  view of the 
im portance of the export trad e .
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South W ales and the Future of the 
Chemical Industry—I

An Integrated Schem e Based on C oal-O il-Pow er Supplies
by  D . D . H O W A T , B .S c .,  P h .D .,  F .R .I .C .,  A .M .I .C h e m .E .

T H E  heritage of the Industrial Revolu
tion has exerted a profound influence on 

the course of industrial development in this 
country. Predom inant among its  influences 
has been the  tendency to concentrate on the 
heavy industries—coal and steel. Another 
factor was ‘ the establishm ent of a large 
num ber of com paratively small firms, each of 
which had arisen from the drive and initiative 
of one m an—himself often a working man. 
In  the age in “which they arose quite a good 
case could be made economically for tnose 
concerns which ensured goods and services 
a t highly competitive prices. R ings and 
cartels were impossible in the highly com
petitive conditions then obtaining. The 
price paid for the  industrial prosperity of 
B ritain  in those days was heavy—excessive 
hours of work, exploitation of women and 
children, bad housing, and the u tte r  absence 
of hygienic conditions. M any of the  worst 
effects of these evils have been removed or 
considerably m itigated, but up to the  present 
day B ritish  industry suffers under d isadvan
tages and handicaps directly derived from the 
Industrial Revolution.

A  B a n e fu l H e r i ta g e

A glaring example of this unfortunate 
heritage was to  be found in the towns and 
industrial valleys of South W ales. Basically, 
the  whole industrial economy of th is dis
tric t—with a population of over three million 
people—depended upon the  export of coal 
and steel. M any pits and a large num ber 
of tin-plate mills worked to  capacity for 
many years to  supply the  m arkets overseas. 
W ith  the advent of industrial development 
overseas, particularly  in Germ any, France, 
the U.S.A.. and Jap an , the  m arkets for the 
products of the heavy industries of South 
W ales began to contract rapidly. Signs of 
this trend were evident even beîore the war 
of 1914-18, bu t conditions became really 
critical during the inter-w ar years. Not only 
were form er customers supplying their own 
needs but they were competing in those m ar
kets th a t were still open.

Now the  heritage of the Industrial Revo
lution exerted its  baneful influence to the 
full. From  the email mines w ith inadequate 
shafts, poorly designed haulage-wavs, and 
general lack of adequate m echanisation, coal 
could not be produced a t prices competitive 
w ith th a t won from th e  highly efficient 
m ines of H olland, Poland, and the R uhr. 
In  steel m anufacture the same melancholy 
tale was repfeated. T in plate from the small,

relatively old-fashioned mills of the W elsh 
valleys could not compete with the product 
of the large-scale continuous strip  mills of 
the U .S.A. and Germany.

F irs t among the really large-scale a ttem pts 
to modernise the heavy industries of W ales 
was the new Richard Thom as plant a t  Eblnv 
Vale. Comprising coke-ovens, b last-fur
naces, Bessemer converters, open-hearth 
steel furnaces, cogging mill, and continuous 
strip  mill, tbe  p lant represents a whole
hearted a ttem pt to instal an efficient, in 
tegrated steel production unit. Opened in 
1936, the p lant has done extremely useful 
work and rendered valuable service during 
this war. M any criticisms have been ex
pressed of the  Richard Thomas-Baldwins 
m erger on the grounds th a t a great deal of 
obsolete p lant is involved, although another 
new continuous strip  mill has been projected 
since the merger.

I n a d e q u a te  M o d e rn is a t io n

Apart from the development a t Ebbw 
Vale, advances in improvements and 
modernisation of the  coal and steel indus
tries of South W ales have been meagre and 
inadequate. In  consequence, in spite of its 
resources of coking, bitum inous and a n th ra 
cite coals, South W ales remained a “ depres
sed area "  right up un til the outbreak of 
war. On the purely chemical side there 
was little  of in terest industrially  beyond the 
coke ovens. Chamber sulphuric acid plants 
were in existence in places, including New
port and Swansea, while nickel refining was 
carried on a t Cly'dach and zinc sm elting at 
Swansea. W hile the nickel refining p lant is 
relatively modern in  design and equipm ent, 
the  carbonyl process will not compare for 
efficiency with electrolytic refining as prac
tised at P o rt Colborne, Ont., Canada. Zinc 
sm elting is carried out in th e  old-type hori
zontal re to rts, while the  latest vertical-type 
large-capacity retorts, based on the New 
Jersey Zinc Co.’s patents, have been in 
stalled at Avonmouth.

U ntil 1939, therefore, the  industrial posi
tion was highly unsatisfactory, and m any 
com petent observers were convinced th a t the 
only salvation for the indnstrial development 
of South W ales lay in the  introduction of 
diversified new industries. W hile the war- 
clouds gathered over Europe and strategic 
plans were based upon the assum ption that 
France would rem ain a powerful m ilitary 
ally, South W ales represented an attractive  
location for new war-tim e industries out of

c
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reasonable range of air a ttack . Even before 
1939 some tenta tive  moves were made, a 
Bayer bauxite purification plant, being in 
stalled near Newport, while al Swansea a 
plant was built for the production of m ag
nesium by the newly-developed carbo-ther- 
mic. (Hansgirg) process.

C h e m ic a l  D e v e lo p m e n ts

W ith  the  outbreak of war the pace of 
development became m uch more rapid. In  
the Swansea district anthracite  cl 11 IT provides 
a relatively cheap fuel for electric power 
generation in steam stations. Additional 
generating capacity was 'installed  and the 
power was used to supply the magnesium 
reduction p lant and the electrolytic plants 
for alum inium  production vyhich were in 
stalled near-by. These sources of electric 
power led to one of the most im portant 
developments in the chemical history of 
B rita in—the introduction of a calcium car
bide m anufacturing p lant located on the 
channel coast near Swansea. F u rth e r along 
the coast the great Pem brey' R .O .F . was 
built for the m anufacture of explosives.

In land , in the centre of the  M erthyr coal
m ining area, a large new synthetic  plant 
was established for the  production of 
m ethanol and ammonia, water-gas from coke 
providing the carbon monoxide and hydro
gen required for the synthesis. N ear B arry 
a suitable site was found for a plant 
designed to  recover magnesia from sea-water, 
the magnesia so produced being reduced to 
m etal in a reduction p lan t near Cardiff. At 
th is same plant three large electric arc fu r
naces were installed for the  m anufacture of 
ferro-alloys, 70 per cent, ferro-silicon in par
ticular. As a fu rther item  in establishing 
diversified industries two B .O .F ’s were built 
for the  m anufacture of medium-calibre an ti
aircraft and tank  guns, thus laying the 
foundation for precision light engineering. 
Several R .O .F ’s  were also built as filling 
factories, employing a t peak production
20.000 to 40,000 people.

A survey of the developm ents outlined 
serves to show that there is in existence 
now in South W ales the  real basis for an 
adequate diversity of industry. On the 
chemical side the p lant now installed, if 
adequately utilised, will make South W ales 
a powerful factor in the  future of the chemi
cal industry of B ritain . F u rth e r, several 
of the processes installed are new to this 
country and their future development and 
expansion are essential to our industrial 
prosperity.

Taking first of all the  production of light 
metals, this is a completely new industry for 
Wale's and one of distinct promise. B auxite 
ores from Ireland, Ind ia , the Gold Coast, 
Brasil, and B ritish Guiana are unloaded at 
the Bayer purification p lant near Newport 
on the  Bristol Channel. In  the critical 
days of our extrem e need of alum inium  cres

a new source was developed in the Gold 
Coast; Although the ores contained a high 
percentage of moisture they formed a  very 
welcome addition to cur scanty supplies. 
From this purification plant a t  Newport
40,000 to 50,000 tons of purified alum ina were 
produced annually, yielding on reduction 
about half th a t tonnage of alum inium  metal. 
As 1J-2 tons of coal are consumed in the 
production of each ton of alum ina the puri
fication p lant m ust obviously be located in 
close proximity to a coal field: T he Bayer
purification process, involving quite  in tr i
cate chemical processes of digestion in strong , 
caustic solutions, followed by settling , filter
ing, and subsequent precipitation, has long 
been regarded as difficult to operate success
fully. T he purified alum ina was reduced to 
metal in the  plants either in the Swansea 
d istric t or in the  N orth - of Scotland. 
Although the  alum ina reduction plants near 
Swansea were equipped with the most 
modern p lan t, including the new Soderberg 
continuous electrode, they had to be sh u t 
down some tim e ago as a result of th e  conl 
shortage for electric power generation.

M a g n e s ia  R e co v e ry

M agnesia recovery from sea water has con
stitu ted  one of the rem arkable new chemical 
developments of the past 10 years. W ith an 
average m agnesium content 1 f 0.14 per con; 
present as the chloride in sea-water, the 
m etal may be precipitated as .he hydroxide 
by interaction w ith calculated additions of 
milk of lime. W hen introduced first Into 
B rita in  in a p lant on tho N orth-E ast coast, 
the precipitating agent employed in the  pro
cess was dolomite (MgO.ĆaO) and not 
s tra ig h t lime. Em ploym ent of dolomite has 
a num ber of advantages including easier 
sedim entation and filtration together with 
the recovery of th e  magnesia from the dolo
mite. W hen the  p lant was established near 
Barry tho use of s tra ig h t lime as the pre
cip itating  agent was decided upon. Tn view 
of the successful operation of a num ber of 
p lan ts 011 the W est Coast of the U .S.A. no 
serious difficulties were anticipated following 
the introduction of stra igh t lime for preci
p itation . P ractical difficulties were, how
ever, experienced and the  initial costs of 
the process proved to be high. Instead  of 
an anticipated production cost of £0  10s. per 
ton of m agnesia, the actual cost proved to 
be £24 12s. 5d., the  p lant being later shut 
down on the recommendation of the  Select 
Committee on N ational Expenditure.

Although operation of this plant has not 
proved-economically successful, there can be 
little  doubt th a t th e  process has -been well 
established on a commercial scale in the 
U.S.A. In  view of the great im portance ol 
m agnesia for pharm aceutical purposes, in the 
refractory industry , and as a source ol 
m agnesium  m etal, it is to  be hoped thal 
steps will be taken very shortly to place the
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process on a sound basis in th is country, and 
preferably in the plant already equipped in 
South W ales. During the post-war years it 
will be sheer folly to purchase abroad, out 
of our scanty reserves of foreign currency, 
supplies of a raw m aterial which can he 
easily produced from our cheapest source of 
raw m aterials—the sea.

From  the sea-w ater precipitation p lant the 
magnesia was despatched to the reduction 
p lant near Cardiff. H ere reduction of the
oxide to m etal was effected by aluminium
powder, the reaction being carried out under 
vacuum  at a tem perature of about 1200° C. 
This process necessitates very carefully
designed plant and equipm ent, as will be 
obvious from the operating conditions speci
fied. An outstanding feature of the p lant 
was the erection of a kiln furnace through 
which the reduction units were moved at. 
predeterm ined ra te , while a continuous
vacuum was m aintained. Special entrance 
and exit cham bers were provided at the  ends 
of the kiln furnace to enable reduction units 
to be adm itted to, and withdrawn from, the 
furnace w ithout im pairing the vacuum.

This p lant functioned reasonably well, 
constituting a rem arkable achievem ent in 
chemical engineering bu t, as will be obvious 
from the nature of the process,, production 
costs were high. W hen adequate supplies of 
magnesium were forthcoming from Canada 
and the U .S.A ., p lant was shut down on 
tin; recommendation of the Select Com
m ittee on N ational Expenditure. N everthe
less, the  experience gained and the  type of 
plant operated were of great value and may 
in the future constitute the basis for the 
developm ent of the  ferro-silicon reduction 
(Pidgcon) process for the  production of 
magnesium. In  actual fact 70 per cent, 
ferro-silicon, which is employed in the 
Pulgcon process, is being m anufactured in 
an adjacent p lant. This valuable ferro
alloy p lant is equipped with three large 
electric arc furnaces, fitted with Soderberg 
continuous self-baking electrodes, daily pro
duction of ferro-silicon, a t peak periods, 
being a t the  r a t e . of 30 to  40 tons.

T h e  F e r r o - s i l ic o n  P ro c e s s

W hile the  entire output of ferro-silicon was 
absorbed for o ther purposes during the  war 
there does not appear to be any good reason 
why the p lant should not be used for a 
thorough investigation of the normal opera
tion and costs of the  ferro-silicon process. 
In the  U.S.A. and Canada the ferro-silicon 
process, although developed on an extensive 
scale for war purposes, has proved to be 
more expensive for the  production of m ag
nesium  than the electrolytic p lants. Full 
investigation should be made as to whether 
local conditions in th is country' offer any 
hope of m aking the ferro-silicon process, 
which does not necessarily involve the use

of electric power in the actual reduction, 
competitive with the electrolytic process.

The o ther significant development in the 
light metal industry in South W ales 
occurred with the establishm ent of a p lant 
at Swansea for the  commcrcial-scalc appli
cation of the carbo-thermic reduction 
(Hansgirg) process for magnesium produc
tion. W hen magnesia is mixed with carbon 
and fed into the cham ber of an electric arc 
furnace the oxide is reduced to  m etal a t the 
tem peratures obtaining. To prevent baek- 
reactions the gaseous m ixture of metal 
vapour and carbon monoxide leaving th e  
furnace m ust be chilled rapidly by the in 
jection of large volumes of under-cooled 
hydrogen. E laborate plant is necessary 
both for the preparation of the large 
volumes of hydrogen required and for the 
removal of the carbon monoxide absorbed 
by the  hydrogen during each cycle. The 
water-gas cataly tic  conversion process is 
used for the production of the  hydrogen 
while absorption of activated carbon is the 
method employed for the removal of the 
carbon monoxide. T his plant, w ith an esti
m ated annual output of about 1000 tons, is 
expected to produce magnesium a t a price of 
Is . Gd. per lb. when operating a t full capa
city. This figure compares very closely 
with the present production costs of electro
lytic m agnesium in B rita in , as recorded by 
the Select Committee on N ational Expendi
ture.

C a lc iu m  C a rb id e
O utstanding in the chemical history of 

this country was the  war-tim e establishm ent 
of a calcium carbide p lant near Swansea. 
B uilt and equipped by the  M inistry of 
Supply, the p lant has been operated by a 
private firm acting as agents for the 
M inistry. Uj> till the war, no facilities for 
carbide m anufacture existed in this country, 
which in this respect, was, unfortunately, 
unique among the great industrial powers 
of th e  world. Cartel activities were largely 
responsible for this very serious deficiency 
in our chemical industrial potential. Cal
cium carbide production in Europe was con
trolled by a  single large cartel which 
offered large quantities of carbide to  con
sumers in th is country a t cut prices. This 
procedure, coupled with o ther less desirable 
activities, effectively strangled the establish
ment of a carbide m anufacturing industry 
in this country. W ith  the outbreak of war, 
and particularly  with the occupation of 
Norw ay, supplies of carbide to th is country 
w'ere severely cut. To counter th is defi
ciency this large m anufacturing p lant was 
set up in South W ales. Of the latest and 
most modem design, the p lant incorporates 
three  large electric arc furnaces fitted with 
4 ft. diam. Soderberg continuous self-baking 
electrodes. Consumption of electric ‘power 
has been reduced to the low figure of about 
3300 kW h per ton, while annual production
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is believed to  be about 100,000-150,000 tonB. 
Another p lant is in existence in England, 
but is considerably sm aller than the South 
W ales p lan t, which remains the first real 
large-scale modern carbide m anufacturing 
p lant in this island. As 0.9 tons of coke 
are required for each ton of carbide m anu
factured the  p lant is adm irably situated  in 
relation to the coke-ovens of South W ales. 
Although the production is high it is believed 
th a t tho entire  tonnage’ has been employed 
during the war for welding and cu tting  in 
the engineering industries. W hile demands 
on this score m ay ease considerably with the 
fall in  m unitions production, it is obvious 
th a t the  national capacity for carbide m anu
facture is not nearly adequate to sustain 
the needs of the engineering industries and 
to supply acetylene for plastics production. 
Pre-w ar production of carbide in Germany 
was about 600,000 tons annually and it would 
appear, therefore, th a t 'about double tlhe 
existing capacity in B ritain  will be required 
to supply the necessary quantities of acety
lene from home-produced carbide.

M e th a n o l  a n d  A m m o n ia

N ear M erthyr a large synthesis p lant has 
been erected for the  m anufacture of 
m ethanol and amm onia. This also is a 
M inistry of Supply factory operated by an 
agency firm, and is one of the two exactly 
sim ilar plants erected in th is country after 
the  outbreak of war. Coke is the essential 
raw  m aterial, although, unlike carbide 
m anufacture, no large consumption of elec
tric power is involved. The coke is gasified 
in producers from which the water-gas 
passes first to oxide boxes for sulphur re
moval, the spent oxide so produced being 
employed for sulphuric acid m anufacture in 
one of the  older cham ber p lan ts in the dis
trict. The purified w ater-gas passes through 
catalytic conversion units to enable the 
necessary adjustm ents to be made in the 
carbon-m onoxide/hydrogen ratio . A fter car
bon monoxide conversion the gases pass 
through the m ethanol and ammonia catalytic 
synthesis cham bers in series. By suitable 
control of the various stages the m ethanol/ 
ammonia ratio  may be adjusted  within cer
tain  lim its depending upon current demands. 
Production of each of these compounds is 
believed to be a t the ra te  of 10,000 to  15,000 
tons annually.

O ther war-tim e developments of interest 
are the acid plants—including the modern 
contact sulphuric acid un its—in the two 
Governm ent fac to ries: R .O .F . Pem brey and 
the A dm iralty establishm ent on th e  borders 
of Soutb W ales. According to the most 
recent information both these factories are 
to. be retained for peace-time establishm ent, 
bu t on a considerably reduced scale. A 
great opportunity is presented here, p a rti
cularly a t R .O .F . Pem brey, to  u tilise some 
of the surplus chemical p lant as an investi

gation and development station for local 
roblems. G reat assistance could be ren- 
ered to this area by a pilot-plant investi

gation of the Fischcr-Trop9ch synthetic pro
cess for oils and fa tty  acids from coal and 
coke; of m ethods of underground gasifica
tion of thin uneconomic coal seam s; of the 
use of coke-oven gases for ammonia syn
thesis; and of the separation and utilisation 
of defines from -the coke-oven gaBes for 
chemical synthesis.

The foregoing briefly outlines the m ajor 
steps taken towards the establishm ent of a 
balanced diversity of industry in this area 
during the war. There can be little  doubt 
th a t bad some measure of this diversity of 
industry been introduced 15 years ago some 
of the worst unemployment of the  inter-war 
years m ight well have been obviated. In 
this way. the welfare of the district could 
have been a t least partially secured and a 
real contribution made to the economic well
being of the whole country.

(To be continued.)

WAX FROM B R IT ISH  PEA T
* An in teresting  account of the  ex traction  
of ester waxes from  B ritish  lignite and pea t, 
by C. M. Cawley and J .  G. King, is con
tained in the cu rren t issue of J .S .C .I .  (1945, 
t>4, 937). D uring  the  war wax ex tracted  
from Devon lignite  was found to bo a  sa tis
factory substitu te  for m ontan wax, h itherto  
im ported from G erm any, and th e  resu lt of 
th e  work has led to some im po rtan t con
clusions. A lthough Devon lignite  wax has 
many properties in common w ith good- 
quality  m ontan wax, there  a re  considerable 
difficulties in the  way of w inning a  sufficient 
quan tity  to  repay  comm ercial operation , the 
s tra ta  being d iscontinuous and in term ingled 
with clay. P e a t w ax, on the  o th er hand , 
though softer in tex tu re  and having a  lower 
m elting point (63°-73° (X, as compared with 
73°-83° C.) deserves consideration from the  
comm ercial po in t of view, not only on ac
count of th e  com parative ease of w inning 
su itab le  peat, bu t also because of the  bene
ficial effect on the  p roduction  of peat as a 
fuel in  d is tric ts  in to  w hich it  is now neces
sary to  im port coal. Tw enty sam ples of 
peat w ere exam ined, nine from  English 
mosses, and eleven from  Scottish.

A study circle, which has been work
ing in  Sheffield University on the  appli
cation of sta tis tica l m ethods to local indus
tries, is being enlarged in to  an  In d u stria l 
A pplications Section of the Royal S ta tis ti
cal Society (see Forthcom ing  Events). 
The provisional committee of th e  new sec
tion includes M r. A. H- Dodd, chief chem ist, 
Newton Chambers &: Co. The honorary 
secretary is M r. F . C. T urner, c /o  D epart
m ent of Engineering, Sheffield University.
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American Work on the Atomic Bomb
II—The Practical Work

(Continued from  T h e  C h e m ic a l A g e , October 20, 194 5, p . 359)

ME A N W H IL E , on the  m ore p ractical 
side, enough experim enting  and p lan 

ning had been done to ind icate  the  problem s 
to be encountered in  constructing  and 
o perating  a large-scale production p lant. 
Some progress was m ade in  the  choice of 
the typo of p lan t, first choice a t th a t time 
being a  pile of m etallic  uran ium  and g rap h 
ite, cooled e ither by helium  or w ater, the 
la tte r  m ethod being eventually  chosen. A 
specific program m e was draw n up for the 
construction  of pilo t and production  p lants.

P r o d u c t io n  P la n t  D e s ig n

I 11 J a n u a ry , 1943, the decision was m ade 
to build a  p lutonium  production  p lan t with 
a  large capacity . T h is involved a  pile de
veloping thousands of kW  and a  chemical 
ex tractio n  p lan t to e x trac t th e  p roduct, all 
designed from the  resu lts of m icro-experi
m ents w ith a pile of only 0.2 kW  and as 
much m ateria l as would nearly  m ake a pin
head ! The work was to be undertaken  by 
Du P on t in collaboration  w ith the  M etal
lurgical L ab o ra to ry  of the U niversity  of 
Chicago which had done the  experim ental 
work a lready described.

T he engineering  problem s included some 
en tire ly  new to in d u stria l work. T he n a tu re  
of a pile consisting of lumps of u ran ium  em 
bedded in a g raph ite  la ttice  precluded easy 
rem oval of th e  uranium  and was unsuited 
to the  concentra tion  of th e  coolant at the 
u ranium  lumps. I t  was therefore  changed 
in favour of a rod design, though w hether 
that would have k M > l  was no t certain . 
T he m ateria l would bo so highly radioactive 
th a t unloading of the  uranium  when requ ired  
would have to be done by rem ote contro l 
from behind a  shield. P ipes to carry  the  
w ater had  to be m ade of m ateria ls which 
would ne ither absorb neu trons nor d isin te 
g ra te  under the heavy density  of neutron 
and gam m a-radiation p resent in the  pile. 
From  th e  nuclear physics po in t of view only 
seven m ateria ls w ere feasible—P b , Bi, Be, 
A l, Mg, Z n and Sn. Be was not available 
and of the o thers only Al was thought 
possible from a corrosion p o in t of view.

T he uranium  had to be pro tected  from 
corrosion or d isin teg ra tion  w ith the 
cooling w a te r ; th is proved a most 
difficult problem . T housands of kW  of 
energy had to be dissipated  in th e  cooling 
w a te r ; th e  w ater system had to  be highly 
dependable, w ith fast-acting  controls to shut 
down th e  p lan t if  the  w ater supply fa ile d ; 
m oreover, the  w ater would be highly 
charged w ith rad ia tio n  and m ust be  dis
charged before being tu rn ed  in to  a  river.

T he pile m ust be autom atically  controlled 
to keep it operating  a t a  determ ined power 
level. T he rad ia tio n  given off from it was 
so strong th a t  operating  personnel could not 
go near the p ile ; therefore  the whole pile 
had to be enclosed in very th ick  walls of 
concrete, steel o r o th er m ateria l, bu t 
it had  to  be possible to load and unload 
the m ateria l th rough  shields th a t were tigh t 
both to rad ia tion  and to a ir.

W a s te  D isp o s a l  P r o b le m s
T he disposal of waste from  the p lan t in 

volved some special problem s. Plutonium  
does no t give off p en etra ting  rad ia tio n , but 
the  com bination of its  alpha-ray  activ ity  and 
chem ical p roperties m ake it  one of the  most 
dangerous substances known if it once gets 
in the  hum an body. T he really  troublesom e 
products, however, a re  the fission products, 
i.e ., the  m ajor fragm ents in to  which the 
uran ium  is sp lit by fission. T he fission p ro 
ducts are extrem ely active and include some 
30 elem ents. Among them  are  radioactive 
xenon and iodine, which are released in con
siderable quan tities when th e  slugs (i.e., the 
uranium  residues a fte r  the  reaction) are 
dissolved, and m ust be disposed of by high 
chim neys which enable the gases to be so 
m ixed with the surrounding  a ir  th a t  the  
radioactive gases will no t endanger the  sur
rounding countryside. Some products can 
be disposed of in solution and here, again, 
pollution of th e  rivers m ust be considered.

The health  problem  dem anded a  special 
panel.- T h eir work involved the provision 
of instrum ents and clinical tests to detect 
any evidence of dangerous exposure of pe r
sonnel, research  on the  effect of rad ia tion  
on persons and estim ates of the  shielding 
and safety m easures to be inco rpora ted  in  the 
p lan t. In  add ition , a far-reaching research  
program m e was in itia ted  to study the  facto rs 
as yet unknown in connection w ith these and 
o th er problem s. As a re su lt of th is work 
it was decided to  u ndertake  the  large-scale 
m anufacture of p lutonium  as m ate ria l for 
the production of th e  atom ic bomb.

M a n u fa c tu re  o f P lu to n iu m
The progress of fu rth e r work on the p ro 

duction of p lutonium  up to  the  experim ental 
explosion of th e  first atom ic bomb is 
shrouded in a fog of security  silence, bu t 
some general facts are  disclosed. Two types 
of neu tron  absorption  are  essentia l to  the  
operation  of a plutonium  p lan t. One is 
neu tron  absorption  in  U-235, resu lting  in 

, fission which m aintains the  chain  of neu 
trons. T he o ther is neu tro n  absorp tion  in
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U-238, which leads to the  form ation of p lu 
tonium . T he operation  of the  pile was thus 
d irected  to th is end. T he orig inal fast neu
tro n s are  slightly increased in num ber by 
fast fission, they a re  reduced in  num ber by 
resonance absorption  in U-2?8 (which u lti
m ately leads to production  of P u ), and they 
are  fu rth e r reduced by absorption  a t th e r 
mal energies in  g raph ite  and’ o th er m ateria ls 
and by escape from  the  pile. T he rem ain 
ing neutrons, which have been slowed in  the 
pile to therm al speeds, cause fission in 
U-235, producing a new generation  of fast 
neu trons sim ilar to the  previous generation , 
and these go th rough  the  processes here 
described. In  any steadily reac ting  pile, 
the effective m ultip lication  factor, k , m ust 
be kep t a t 1 , w hatever the power level.

T he second p a rt of the  problem  was the 
separation  of the  p lutonium  from  the  u ra n 
ium slugs left in  the pile. A bout 20 elem ents 
resu lting  from  the  fissions and o ther d isin te 
grations a re  found to be p resent in signifi
can t am ounts in the pile a f te r  the  reactions, 
the m ost ab u n d an t am ounting to about 10 
per cent, of the aggregate. The longer the 
pile has ru n , the larger is the  concentration 
of P 11 and (unfortunately) the  la rg e r the  
concentra tion  of long-lived fission products, 
which a re  radioactive. T he problem  was 
thus to m ake a  chem ical separation  of 
several gram s of P u  pe r day from  several 
thousand gram s of uranium  contam inated  
with large am ounts of dangerously rad io 
active fission p roducts com prising 20 differ
en t elem ents. F o u r m ethods a re  possible, 
nam ely volatility , absorption , solvent ex trac 
tion , and p recip ita tion . W hile the  other 
processes should not be ru led  out for fu ture  
use, th e  one chosen consisted of a series of 
reactions involving precip ita tion  of P u ""  
with carrie rs , dissolving, oxidising to  P u """  
and rep rec ip ita tion  of the  c a rrie r  while the 
highly oxidised P u  rem ains in  solu titon . The 
P u " " "  is th en  reduced to P u  " "  when the 
im purities rem ain  in solution. Successive 
ox idation-reduction  cycles a re  carried  out 
un til th e  desired  decontam ination  is 
achieved.

C h e m ic a l  E n g in e e r in g  P r o b le m s
D etails have been given of the  p ractica l 

problem s involved in  the  production of 
plutonium . It will be of in te res t to deal 
more specifically w ith these problem s. A 
pilot p lan t for the production  of plutonium  
was b u ilt a t C linton in Tennessee, its  object 
being to produce some plutonium  and to 
serve as a  p ilo t p lan t for chem ical separa- 
lion. T he size of the  C lin ton  pile was 
chosen to produce 1000 kW . I t  consisted 
of a rec tan g u la r cube of g rap h ite  containing 
ho rizon tal channels filled w ith uranium . T he 
uran ium  was in the form  of m etal cylinders 
pro tected  by gas-tight cases of alum inium . 
The uranium  cylinders or slugs could be 
slid in to  th e  channels in th e  g raph ite , space

being left to perm it cooling a ir  to llow past 
and to perm it the slugs to  be pushed out a t 
the back of the pile when they were ready 
for processing for the recovery of plutonium . 
The pile also contained con tro l rods, in s tru 
m ents and so fo rth . An im pressive a rray  
of instrum ents and safety devices was in 
cluded, bu t the pile proved rem arkably  sim
ple in operation , and for the m ost p a rt the 
operato rs had nothing to do bu t to control 
the reading of the instrum ents. P lu tonium  
processes had to be carried  out by rem ote 
control and behind th ick  shields. U ranium  
slugs th a t had been exposed in  the pile were 
tran sferred  under w ater to a cell having 
heavy concrete walls, and th ere  dissolved. 
Subsequent operations were perform ed by 
pum ping solutions or s lu rries from one tank  
or centrifuge to another.

W ith in  a few days of its  s ta r t the Clinton 
pile was brought up  to  a  pow er level of 
500 kW  at m axim um  slug surface tem pera
tu re  of 110 ° C. Im provem ents in the air 
c ircula tion  and elevation of the  maximum 
uranium  surface tem pera tu re  to 150°C. 
brought the power level to 800 kW . L ater 
a change was mado in th e  d istribu tion  of 
uranium  to level ou t the power d istribu tion  
in the  pile by reducing the am ount of m etal 
n ear the cen tre  re la tive  to  th a t fu r th e r  out 
and thereby to increase th e  average power 
level w ithou t anywhere a tta in in g  too high 
a tem pera tu re. Im proved sealing of the slug 
jackets m ade i t  possible to raise the  tem 
p era tu re  som ew hat, as a resu lt of which a 
power level of 1800 kW  was a tta ined . In  
May, 1944, th is was fu rth e r increased by 
in sta lla tion  of b e tte r  fans. Perform ance 
considerably exceeded expectations.

I f  the pile was simple both in  princip le 
and in p ractice , the  plutonium  separation  
p lan t was not. T h is was no t surprising  
since (as previously indicated) it w as based 
on experim ents using only m icrogram  
am ounts of p lutonium . N evertheless it 
worked, and in F eb ru ary  several gram s of 
plutonium  were delivered. F u rth e rm o re , 
the efficiency of recovery which a t th e  s ta rt 
in Ja n u a ry  was abou t 50 per cent, had been 
ra ised  by Ju n e  to betw een 80 and 90 per
cent. A ll th is involved a  vast am ount of 
labora to ry  and p ilo t-p lan t work.

F u l l - S c a le  P la n t

The next step was to construct th e  full- 
scale p lan t known as the  H anford  E ngineer 
W orks. I t  is hoped th a t the  full story of 
th is  ex trao rd in a ry  en te rp rise  and its  com 
panion , the  C linton E ngineer W orks, will 
one day be published. An area  of nearly  
1000 sq'. m. was brought under Governm ent 
contro l. T hree  piles w ere constructed , the 
first being put in to  operation  in Septem ber, 
1944. T he p iles were spaced several miles 
a p a r t for safety and th e  separa tion  plants 
w ere well away from  the  piles and from 
each o ther. T he whole works comprised
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piles, plutonium  separation  p lan ts, pum ping 
sta tions and w ater-trea tm en t p lan ts with a 
low power chain-reacting  pile for m aterial 
testing . All th ree  piles were in  operation  
by the sum m er of 1945.

P rofessor Smyth rem arks that “  no one 
who has lived through the ,period of design 
and construction of the  H anford  p lan t is 
likely to forget the ‘ canning ' problem , 
i.e., the problem  of sealing the  urnnium  
slugs iu protective m etal jackets. On 
periodic visits to Chicago the  w riter could 
roughly estim ate the  s ta le  of the canning 
problem  by the  atm osphere of gloom or joy 
td b e  found around  the  laborato ry . It was 
110 simple m atte r to find a sheath th a t would 
pro tect uranium  from w ater corrosion, 
would keep fission products ou t of the  w ater, 
would transm it heat from  the uranium  to  the 
w ater, and would not absorb too m any n eu 
trons. Yet the  fa ilu re  of a single can m ight 
conceivably requ ire  the  shut-down of an 
en tire  operating  p ile .”

T he solution of th is problem  is no t dis
closed, bu t it is pointed ou t th a t  th in  alu
m inium  was feasible from  the nuclear point 
of view,' and was chosen early  as the  most 
likely solution of the problem . B ut the 
problem  of getting  a uniform  heat-conduct
ing bond betw een the uran ium  and the  su r
rounding alum inium , and the problem  of 
effecting a gas-tight closure for the can, both 
proved very troublesom e. N evertheless by 
the sum m er of 1945 110 can fa ilu re  had been 
reported .

W ith  the production of plutonium  in ade
quate  q uan tities by the u ranium -graphite  
pile th is pa rt of the  problem  may be said 
to have been com pleted. Nevertheless, ex
perim ents on w hat appears to have been 
p ilo t-p lan t seule showed th a t a chain-react
ing un it with uranium  and heavy w ater 
would a tta in  a considerably h igher m ultip li
cation factor, and consequently a  pile of 
sm aller size could be used th an  is possible 
w ith g raphite  because heavy w ater is m ore 
effective th an  g rap h ite  in  slowing down neu
trons and it has also a sm aller neu tron  ab
sorption. In  spite of the advantages of 
heavy w ater, however, th is  p ro jec t was given 
up because the heavy w ater was not avail
able.

I so to p e  S e p a r a t io n
W e now pass on to an  a ltogether different 

problem  and one th a t was pursued in p a ra l
lel to  the  production  of plutonium . Even 
before the discovery of p lutonium , the 
possibility was recognised of producing an 
atom ic bomb of U-235, freed or p a rtly  freed 
from 11-238. T his involved the  problem  of 
isotope separation . T he m ethods by w hich 
th is could be done w ere already known and 
tlie problem s were fundam entally  technical 
ra th e r  than  scientific. Many of the  ex p eri
m ents done on  plutonium  were of vital 
in te res t for m ilitary  use e ither of lJu o r of

U-235, and for the  fu ture  developm ent of 
nuclear power; b u t a  g rea t deal of work 
was done on isotope separa tion  p ro jects— 
much of which cannot be disclosed—and the 
problem  was regarded  as im portan t.

P o s s ib le  M e th o d s  o f S e p a ra t io n
Known m ethods were : (1) Gaseous d i f fu 

sion, in which U F 0, which boils a t 56°C ., 
was used. (2) Fractional distillation,  
a lready applied to  the separa tion  of light 
and heavy w ater, which differ in b .p. by 
1.4°C . (3) Centrifuginij,  which achieved
success by using ta li high-speed centrifuges 
operating  on vapour. These had the advan
tage over diffusion th a t the  separation  
facto r depends on the  difference betw een the  
m asses ¿f the isotopes and not on the  square 
root of the difference. (4) Thermal d i f fu 
sion, in which therm al convection may set 
up a counter-cu rren t flow; i t  has been used 
successfully to separa te  the  ligh t and heavy 
uranium  hexafluorides. 15) Chemical ex
change methods,  depending on th e  fact th a t 
in simple exchange reac tions betw een the 
compounds of two different isotopes, the 
“  equilibrium  constant ”  is no t exactly  the 
sam e fo r each isotope so th a t separa tion  can 
occur. T his has been used for ligh t ele
m ents, b u t is not well suited to heavy 
elem ents. (6) The electrolysis method  r e 
su lting  from  the discovery th a t w ater con
tained  in electrolytic cells has an increased 
concentra tion  of heavy-w ater particles. 
Before the  w ar p ractically  all heavy hydro 
gen, including th a t of Norway, was produced 
by this m ethod. (7) The electromagnetic  
method, in which ionised gas u olecules pass
ing a t high velocity th rough  a m agnetic 
field will move in sem icircular p a ths o r  rad ii 
p roportiona l to th e ir  m omenta. T he light 
10ns will move in sm aller sem icircles and 
may be collected at the  right position.

Of these m ethods, (2), (5), and (6) are 
p referred  for the separation  of deuterium  
from  hydrogen, while (1), (3), (4), and (7) 
a re  su itab le  for uranium . It was recognised 
th a t there  m ight be advantages in com bin
ing some of these m ethods because of the 
need for re-processing discarded m aterial 
from each s tage; a proqess th a t  is best for 
the earlie r stages of separation  is no t neces
sarily  best fo r a la te r stage. T he two m ain 
m ethods operated  for the concentra tion  of 
U-235 were gaseouss diffusion and e lectro 
m agnetic separation .

S e p a r a t io n  of U -2 3 5  b y  D iffu sio n
By the  end of 1941 th e  possibility of 

separating  the uranium  hexafluorides had 
been dem onstrated  in  principle by m eans of 
a  single-stage diffusion un it employing >1 
porous b a rrie r  (e.g., a b a rrie r  made by e tch 
ing a th in  sheet of silver-zine alloy with 
hydrochloric acid). A considerable am ount 

•of work on b a rrie rs  and pum ps had also been 
done, bu t 1.0 answ er en tirely  satisfactory
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for large-scale operation  had been found. 
R eports received from the B ritish , and the 
visit by the B ritish  group in the w in ter of 
1941-1942, clarified a num ber of points. P ro 
fessor Sm yth a d d s : “ A t th a t  tim e the
B ritish  were planning a diffusion separation  
p lan t them selves.”

If a  gas consisting of two isotopes s ta rts  
to diffuse through a b a rrie r  into an evacu
a ted  vessel, the lig h te r isotope diffuses more 
rapid ly  th an  the heavier. T he resu lt, for a 
sho rt tim e, a t least, is th a t the re la tive  con
cen tra tion  of the ligh ter isotope is g reater 
011 the fa r side of the b a rrie r  than  011 the 
n ea r side. If  the process is allowed to con
tinue indefinitely, equilibrium  will become 
established and the concentra tions will be
come iden tica l 011 both sides of the b a rrie r. 
Even if the gas which has passed through 
the b a rrie r  is draw n away by a pum p, the 
relative am ount of th e  heavy isotope passing 
th rough  the b a rrie r  will increase since the 
ligh t isotope on the  n ear side of th e  b a rrie r  
will have been depleted  by the  ea rlie r p a rt 
of the diffusion.

To sep ara te  the  uranium  isotopes, m any 
successive diffusion stages (i.e., a cascade) 
m ust be used. The best flow arrangem ent 
for the  successive stages is th a t in which 
h a lf  the gas pum ped into each stage diffuses 
through the b a rrie r , th e  o th er (im pover
ished) half being re tu rn ed  to the  feed of 
the  nex t lower stage. If i t  is desired  to 
produce 99 per cent, pure U 235F 6, and using 
a cascade in w hich each stage has a reason
able overall enrichm ent facto r, roughly 4000 
stages are required .

Of the gas th a t  passes th rough  th e  b a rrie r  
of any given stage only half passes through 
the b a rrie r  of the next h igher stage, the 
o th er half being re tu rn ed  to an earlie r stage. 
T hus m ost .of the  m ateria l th a t eventually 
emerges from the cascade has been re-cycled 
m any tim es. C alculation  shows th a t  for an 
actual uran ium -separation  p lan t i t  may be 
necessary to force through the  b a rrie rs  of 
the first stage 100,000 tim es the  volume of 
the requ ired  gas th a t comes out of the  top 
of the  cascade. T he corresponding figures 
for h igher stages fall rap id ly  because of 
reduction  in am ount of unw anted m aterial 
(U33*Fe) th a t  is carried  along.

T he general objective of the  large-scale 
gaseous diffusion p lan t was the  production 
each day of a  specified num ber of gram s of 
uranium  contain ing  some ten  tim es as much 
U-235 as is p resen t in  th e  same qu an tity  of 
n a tu ra l uranium . How ever, i t  was ap p ar
ent th a t the  p lan t would be ra th e r flexible 
in  operation , and th a t considerable v a ria 
tions m ight be m ade, as desired , in, say, 
degree of enrichm ent of the  final product.

T h e  P ro c e s s  G as
U ranium  liexafluoride has been m entioned 

as a  gas th a t m ight be su itable for use in 
the  p lan t as “  process gas,”  not the least

of i ts  advantages being th a t fluorine has. 
only one isotope, so th a t  th e  UF„ m olecules 
of any given uranium  isotope all have the) 
same mass. T his gas is highly reactive , 
however, and is actually  a  solid a t  N T P . 
T herefore  the study of o th er gaseous com
pounds of uranium  w as urgently  under
taken. As insurance against fa ilu re  in th is  
search for a lte rna tive  gases, i t  was neces
sary  to continue w ork on u ran ium  hexafluor- 
ide, as well as 011 devising m ethods for p ro 
ducing and c ircu lating  th e  gas.

Even assum ing full atm ospheric pressure  
011 one side and using an  optim istic figure 
•for the porosity, calculations showed th a t 
many acres of b a rrie r  would be needed in 
the large-scale p lan t. A t atm ospheric p res
sure the  m ean free p a th  of a  molecule is of 
the  o rder of 0.0001 mm. or 0.1 m icron. To 
ensure tru e  “ diffusive ”  flow of the gas, 
the  d iam eter of the  m yriad holes in  the 
b a rrie r  m ust be less th an  one-tenth of the 
mean free p a th . T herefore, th e  b a rrie r  
m ateria l m ust have alm ost no holes ap p re 
ciably larg e r th an  0.01 m icron (4 x 1 0 - 7 in .), 
but m ust have billions of holes of th is  size 
o r sm aller. These holes m ust no t en large 
or plug up as the  resu lt of d irec t corrosion 
or dust coming from  corrosion elsew here in 
the system. T he b a rrie r  m ust be able to 
w ithstand a  p ressure  “  head ”  of one atm o
sphere. I t  m ust be am enable to  m anufac
tu re  in large  q u an tities and w ith  uniform  
quality . By Ja n u a ry , 1942, a num ber of d if 
fe ren t b a rrie rs  had been m ade 011 a small 
scale and tested  for large-scale p roduction  
and p lan t use.

T he whole c ircu la ting  system , com prising 
pum ps, b a rrie rs , piping, and valves, had  to  
be vacuum -tight. Any lu b rican t o r sealing 
medium needed in the pum ps should no t 
reac t w ith the process gas : in fact, none of 
the  m ate ria ls  in the  system  should reac t 
with the process gas, since such cc 'ro s io u  
would lead no t only to plugging of th e  b a r
r ie rs  and various m echanical fa ilu res b u t 
also to  absorption  (i.e., v irtu a l d isap p ear
ance) of uranium  which had  already been 
p a rtia lly  enriched.

W hen s ta rted , the  p lan t m ust be allowed 
to ru n  undistu rbed  fo r some tim e, un til 
enough separation  had  been effected for each 
stage to contain gas of ap p ro p ria te  en rich 
m ent. Only a fte r such stab ilisa tion  is a t 
tained  is it desirable to draw  off (from th e  
top stage) any of the desired  p roduct. Both 
the am ount of m ate ria l involved (the h o ld 
up) and the tim e requ ired  (the s ta rt-u p  time) 
are  g rea t enough to  constitu te  m ajor p ro b 
lems in  them selves.

T h e  L a rg e -S c a le  P la n t
By 1942 the theory  of isotope separa tion  

by gaseous diffusion had  been w orked out, 
and it became clear th a t a  very large p lan t 
would be requ ired . T he m ajo r equipm ent 
item s in th is p la n t w ere diffusion b a rrie rs
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and pum ps. N either the b a rrie rs  nor» the 
pum ps which were then  available had proved 
generally  adequate ,-so  th a t  the fu rth e r de
velopm ent of pum ps and b a rrie rs  was spe
cially  urgent. O ther technical problem s in
volved corrosion, vacuum  seals, and in stru 
m entation.

T he large-scale diffusion p la n t was e rected  
a t C linton and consists of so m any m ore or 
less independent units th a t it was pu t into 
operation  section by section, as perm itted  
by progress in constructing  and testing. 
T hus there  was no dram atic  s ta rt-u p  date  
nor any untow ard incident to m ark it. The 
p lan t was in successful operation  before the  
sum m er of 1945. T he steam  power p lan t for 
th is installation  is one of the largest ever 
built.

B arrie rs  th a t  were thought to be sa tisfac
to ry  w ere developed, and several were 
actually  adopted for the  p lan t and installed  
in  m any stages. But by the sum m er of 1945 
a b a rrie r  considerably different from th a t 
first suggested was p re fe rred , p a rticu larly  
in respect to ease of m anufacture . The 
problem  was 110 longer one of barely m eet
ing minimum specifications, b u t of m aking 
im provem ents resu lting  in  g rea ter ra te  of ou t
pu t or g rea ter economy of operation . P ro 
fessor Sm vth adds : “  A ltogether, the  h is
tory  of b a rrie r developm ent rem inds the  
w riter of the h isto ry  of the ‘ canning ’ p rob 
lem of the plutonium  pro ject. In  each case 
the  m ethods were largely cu t and try , and 
satisfactory  or nearly  sa tisfactory  solutions 
were repeated ly  announced ; but in  each case 
a really  satisfactory  solution was no t found 
un til the last m inute and then proved to  be 
fa r b e tte r  th an  had been hoped ."

Pum ps m ust operate  under reduced pres
sure, must not leak m ust no t corrode, and 
m ust have as sm all a volume as possible. 
M any different types of cen trifugal blower 
pum ps and reciprocating  pum ps were tried . 
In  one of the  pum ps for the  larg e r stages, the 
im peller is driven th rough  a coupling con
ta in ing  a novel and ingenious seal. A n
o th er type of pum p is com pletely enclosed, 
its centrifugal im peller aud ro to r being ru n  
from outside, by induction.

E lec tro m ag n e tic  S ep a ra tio n
"Work was s ta rted  sim ultaneously on the 

separation  of uranium  isotopes by e lectro 
m agnetic m ethods. T he m ain process d e 
veloped was called the  C alu tron , because the  
ap p ara tu s was bu ilt up by d ism antling the 
C alifornia U niversity  Cyclotron. T his is 
th e  m ethod previously described, in which 
a stream  of fast-moving uranium  ions is 
deflected through 180° by a m agnetic field, 
the  heavier U-238 partic les being less d e 
flected th an  the lig h te r U-2.35, each being 
collected a t a separate  position.- E arly  ex
perim ents showed prom ise both in  the  scale 
of th e  operations and the degree of separa
tion  achieved. The th ree  m ajor problem s

were the difficulty of producing ions, the 
lim ited fraction  of th e  ions used in th e  pro
cess, and spaee-charge effects in the  neigh
bourhood of the positive ion beam which 
in te rfere  with the  separa ting  action. These 
last were found capable of being neutralised  
by ionisation of the  residual gas in the  m ag
net cham ber. Security  reasons prevent a 
descrip tion  of the h ighly technical m ethods 
used to overcome the difficulty of producing 
ions. - The b e tte r recovery of the  ions was 
achieved by be tte r focussing of the m agnetio 
field. T he general advantages of th is 
m ethod were the large separa tion  factor, 
sm all hold-up of m ate ria l, sho rt starting-up  
tim e, and flexibility of operation . By 
November, 1943, the  first p lan t u n its  w ere 
ready fo r tr ia l  a t the  C linton E ngineer 
W orks.

Tlie need for increased production  from 
th is p lan t led to work on a therm al diffusion 
m ethod enrich ing  .the uranium  (in respect to 
U-235) in the  feed m aterial. A m ethod was 
worked ou t, but the  enorm ous consum ption 
of steam  m ade it appear im practicable  to  
use therm al diffusion for the whole job of 
separation . However, an  enriched m ateria l 
was produced satisfactorily  by th is  m ethod. 
The electrom agnetic  separation  p lan t w as in 
large-scale operation  during  the w in ter of 
1944-45 and produced U-235 of sufficient 
purity  for use in atom ic bombs.

D e s ig n in g  th e  B o m l?

P rogress up to the  spring of 1943 was suffi
cient to justify  the  inception of a new labora
tory, which seems to have been established 
:n collaboration  with the  B ritish , and in  
which B ritish  stall's w orked, for the design 
and developm ent of the bomb. T his lab o ra 
tory  im proved the  theoretical trea tm en t of 
design and perform ance problem s, refined 
and extended the  m easurem ents of the 
nuclear constan ts involved, developed m eans 
of purify ing the m ateria ls to be used, and 
finally designed and constructed  operable 
atom ic bombs. U nfortunately , no proper 
account can be given of w hat was done in 
any division and none of the work of the 
O rdnance, Explosives and Bomb Physics 
D ivisions can be discussed a t  all. I t  would 
serve little  puypose to give a list of those 
problem s th a t can be m entioned, bu t w ith 
out sia ting  the  solution. I t  is, however, in
teresting  to consider the very difficult general 
problem  th a t faced the  investigators when 
they s ta rted  to design a bomb, given a: sup
ply of 1-235 a n d /o r  Pu .

C learly, the  cap tu re  of neu trons by u ra n 
ium, which resu lts  in fission, must be p ro
m oted, and th is reaction  must produce a t 
least as many newr neu trons as are  lost from  
the m ass in the ways discussed previously. 
Of these, non-fission cap tu re  by uranium  
may be reduced by rem oval of U-238 or by 
the use of la ttice  and m o d era to r; non-fission 
cap tu re  by im purities may be reduced by

n



390 THE CHEMI CAL A G E O c t o b e r  2 7 ,  1 9 4 5  _

purification  of the  m ate ria ls ; and the  escape 
.of neutrons from  the system can be reduced 
(relatively) by increasing the size of the  
system , and by a reflector (e.g., a  layer of 
graphite) round  th e  active m ateria l which 
reflects m any neutrons back into the  pile. 
In the design of the  pile for production of 
P u  and for labora to ry  investigation  care 
had to  be taken th a t the  chain-reacting  sys
tem did not blow u p ; now it m ust blow up.

An explosion is a sudden and vio lent re 
lease (in a sm all region) of a large am ount 
of energy. To produce an efficient explo
sion in an atom ic bomb, the p a rts  of the  
bomb m ust not become appreciably  separ
ated before a substan tia l fraction  of the 
available nuclear energy has been re leased , 
since expansion leads to escape of ueutrons 
from  the  system and thus prem ature  te r 
m ination of the chain reaction . U sing 
known princip les of energy generation , tem 
p e ra tu re  and pressure rise, and expansion 
of solids and vapours, it was possible to 
estim ate  the o rder of m agnitude of the  time 
in te rval betw een the beginning and end of 
the  nuclear reaction . Alm ost all the tech 
nical difficulties arise from the  ex traord inary- 
shortness of th is in terval.

T he device of using a lattice  and m odera
to r, excellent as it is for the non-explosive 
pile, is unsatisfactory  fo r, a bomb. F irs t, 
the therm al neu trons take  so long (although 
the  period is m easured in micro-seconds) to 
act th a t only a feeble explosion would resu lt. 
Second, a pile is o rd inarily  fa r too big to 
be transported . I t  is therefore  necessary to 
cut down parasitic  cap tu re  by rem oving the 
g rea te r p a rt of the  U-238 or to use p lu to
nium.

C ritica l S ize P ro b le m s
A chain-reacting  un it m ust be above a 

critical size before it w ill be self-sustain ing; 
but the  d a ta  on which to compute the size 
were too m eagre, and had to be determ ined. 
The presence of a  reflector delays expansion 
and thus increases efficiency. T he process 
of reflection takes tim e, however, and on 
th a t account may not increase efficiency.

The de ta ils  of de tonation  and assembly 
provided some ra re  problem s. It is im possi
ble to  prevent a chain  reaction  from sta rtin g  
once the size exceeds the critica l size b e 
cause there  a re  always enough neutrons 
(arising from  cosmic rays, from  spontoneous 
fission reactions, o r from alpha-particle- 
induced reac tions in im purities) to in itia te  
the  chain  T hus, un til the  bomb is to  be 
detonated  it m ust consist of separa te  p a rts  
each one of which is below the  c ritica l size. 
To produce de tonation  these p a rts  m ust be 
brought together rap id ly . B ut in th e  course 
of th is assembly process the  chain reaction  
is likely to s ta r t, because of the  presence 
of stray  neutrons, before the  bomb has 
reached its most com pact form. T hus th e  
explosion may prove re la tively  useless.

The problem s here are  (1) to reduce th e  
tim e of assembly to a m inim um, and (2) tp 
reduce the num ber of stray  (predetonation) 
neutrons to  a minim um. I t  was considered 
(prior to A pril, 1943) th a t the obvious 
m ethod of rap id  assembly of the  atomic 
bomb was to shoot one p a r t ,as a p ro jectile  
in a gun against a second as ta rg e t. 
W h ether th is m ethod was used in fact we 
do not know ; published accounts give no 
h in t. B ut P rofessor Sm yth re  narks th a t “ the  
p ro jectile  m ass, p ro jectile  speed, and gun 
calib re  requ ired  were no t fa r from , the  range 
of stan d ard  ordnance p ractice , bu t novel 
problem s were in troduced  by the  im portance 
of achieving sudden and perfec t con tact be- 
tween projectile  and ta rg e t, by the  use of 
tam pers (i.e., reflectors) and by the req u ire 
m ent of p o rtab ility .” I t  w ill lie agreed th a t  
“ there  were problem s of in stan taneous as
sembly of the  bomb th a t  were staggering in 
th e ir com plexity .”

Ball and Pebble M ills
In te re s tin g  P a p e r  a t  B ris to l

A T their first meeting of the 1945/46 
session, on Septem ber 28, the Bristol 

Section of the Oil and Colour Chemists' 
Association (Mr. W . G. W ade in the chair) 
heard an interesting paper on “ Ball and 
Pebble Mills ”  given by M r. B . G. BaineS, 
A.M .I.M ech.'E.

T his type of mill, the lecturer said, was 
first used for dry grinding about the middle 
of last century and adapted for the paint 
and varnish industry some 25 years ago. An 
ingenious model was exhibited which clearly 
depicted the threefold action occurring dur
ing dispersion of a finely-divided powder in 
a liquid medium, i .e .:  (a) cascading of outer 
balls: (b) rolling together of in n e r-b a lls ; 
and (c) rubbing action between surface of 
pot and adjacent layer of balls. The advan
tages claimed for sim plicity in use and low 
power consumption with consistent results 
were pointed out and amplified.

T he m aterials available for construction 
were discussed, including points to be' con
sidered for facilitating cleaning and quick 
change-over. Steel ball m ills were com pared 
with porcelain pebble mills, and the advan
tage to be gained by incorporating lifter bars 
to  overcome the slip inevitable with the 
form er type was explained. The use of 
compressed a ir and its lim itations for dis
charging were m entioned. The difficulties to 
be borne in m ind when transferring from 
laboratory to works practice were enumerated 
and a formula shown to determ ine th e  
critical speed—the usual speed adopted be
ing 60/70 per cent, of this critical figure. 
Optimum figures for charge and pebbles res
pectively were suggested and. as regards dry 
grinding, the  relation existing between 
d iam eter and time and output.
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Instrumentation
Sir Frank Sm ith on Autom atic 

Instrum ents

W  IT H  the purpose of prom oting the 
in terchange of knowledge and experi

ence betw een those employing autom atic 
contro llers and recorders in different fields, 
and of encouraging collaboration  betw een 
physicists and chem ical engineers, a jo in t 
conference was convened in London 011 
October 19-20 by the  In stitu tion  of Chemical 
E ngineers, the  In s titu te  of Physics, and the 
Chem ical Engineering G roup (Society of 
Chemical Industry).

S ir F ran k  Sm ith, P residen t of the  In s ti
tu te  of Physics, in his opening address, ex
pressed his conviction th a t  the im portance 
of instrum ents in the progress of scientific 
knowledge, in the quantity  p roduction  of 
goods o’f m any kinds, and in the m ain ten 
ance of a uniform  s tan d ard  of quality  was 
no t sufficiently realised in this country 
e ither by industry  or by the  G overnm ent; 
nor, he m ight add, is it fully apprecia ted  
by m any technicians and scientists.

R a d a r  an d  th e  A tom
" I n  recent m onths,”  S ir F ra n k  Sm ith 

said, “ we have heard  m uch of R adar and 
th e  atom ic bomb, bu t little  or nothing of 
the instrum ents w ithout w hich ne ither could 
have been developed. The princip les on 
which R adar is based were enum erated  by 
C lerk Maxwell more than  half a century  
ago, but principles are n e ither instrum ents 
nor m achines, and no developm ents wero 
possible un til instrum en ts of an  entirely  
new kind were invented. R adar would be 
impossible w ithout an instrum ent to m ea
sure in tervals of tim e sm aller th an  a m il
lionth of a second. M any decades ago, 
J .  J .  Thom son produced the first in strum ent 
which m ade th is possible. I re fe r to the 
cathode-ray tube. T his subsequently  be 
came the cathode-ray  oscillograph. By 
developm ent it became the eye of the  te le 
vision cam era and was also used as the 
screen for m ost television receivers. Of 
course, I do not forget the  rad io  valve, and 
its pa rt in the developm ent of R adar. T he 
wireless valve, as you know, was the  de
velopm ent of an  instrum en t, the  one-way 
rectifier of S ir Ambrose Flem ing. W ithout 
such instrum ental developm ents as those of 
th e  cathode-ray tube and the  rectify ing  
valve th ere  could have been no R adar.

“  The atom ic bomb has resu lted  from a 
study of nuclear physics, and it is certain  
th a t th ere , could not have been m uch ad 
vance in o u r knowledge of the  atom  w ith 
out the c loudrtrack ap p ara tu s invented .by 
C. T . R. W ilson and the  mass spectrograph
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of F . W. Aston. R utherfo rd  did much of 
his research  work with W ilson’s cloud 
cham ber, and always he was full of praise 
of the instrum ent which served him so well. 
To A ston’s beautifu l m ass spectrograph  we 
owe our knowledge th a t  when transm uta tion  
of one elem ent to ano ther takes place there  
is a change in m ass. T he mass th a t d isap
p ears is converted into energy. W ithout 
instrum en ts of this- type it is extrem ely 
doubtfu l w hether the liberation  of atom ic 
energy would ever have been achieved.

“  indeed , nearly  every big advance in 
industry  is the  resu lt of knowledge obtained 
in the  first place by the use of a new in s tru 
m ent. Those who have studied  the history 
of the  steam  engine know th a t i t  was the 
in d irec t re su lt of a study of the  barom eter. 
I t  was through the  study of the quicksilver 
column th a t men learned  for the first tim e 
th a t  the a ir in which we live had weight and 
exerted  a pressure on th e  ground. I t  was 
th is knowledge th a t led man to invent the  
first atm ospheric steam  engines which' sub
sequently  developed into steam  expansion 
engines.

T he In s tru m e n t In d u s try
“ W hen the first world w ar sta rted  the 

B ritish  instrum ent industry  was com para
tively small. To-day, it is in a  m uch b e tte r 
position, although in m any respects it re
quires strengthening. I t  is essentially a 
key industry  and I can bu t hope th a t in the  
n ear fu tu re  the  G overnm ent will take ap
p ropria te  steps to ensure th a t the industry  
is established 011 a firm basis. The cessa 
tion of war con tracts places the industry  in 
a very difficult position. T here  is no m ain 
featu re  of the country’s life bu t w hat is 
dependent in some form  or o ther on in stru 
m ents. In strum en ts are th e  eyes and ears 
of all progressive in d u strie s; we depend on 
them  for the satisfactory  supply of gas, elec
tricity', w ater, the tran sp o rta tio n  of food 
and m any o th er services. T he cinem a p ro 
jec to r is an in strum ent which was invented
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b y ‘an in strum en t m aker and contains op ti
cal and e lectrical instrum ents of g reat p ré 
cision. T he m odern moving talk ing  p ictu re  
would not have been possible had it not 
been for an exp lorato ry  in strum en t, the 
photo-electric  cell, which was produced not 
for ind u stria l purposes bu t for the  advance
m ent of knowledge.

“  Television is based 011 photo-electric 
cells, on radio valves and eathode-ray 
tubes. T h is country may well be proud of 
what it has done to advance television. 
W hen war broke ou t we were easily ahead 
of all o th er countries. T he w ar stopped 
research  and developm ent in television, bu t 
I have reason to believe th a t in 194b we 
shall no t be fa r  behind. In  w ar in s tru 
m ents th is country has done w onders, espe
cially in the developm ent of those operating  
on electronic principles.

■‘ H ow ever, the m ain objective of this 
conference is not to p ra ise  ourselves for 
w hat we have done, bu t ra th e r  to enlarge 011 
w hat should be done, and 1 consider the 
m ain objective is to  speak to m any of the 
big in d u stria lis ts  of th is country  and urge 
on them  the need for increased instrum en
ta tio n  of th e ir  industries. Some of the big 
industries of th is country  a re  well in s tru 
m ented ; o th er a re  not.

"  T he G overnm ent has urged industry  to 
be more scientifically m inded and it  has 
s ta ted  w ith 110 lack of em phasis th a t if we 
are  to m ain tain  a decent s tan d ard  of living 
we m ust increase ou r export trade . No 
one who has studied  the re tu rn s  of the 
B oard of T rad e  and exam ined the  quality  
of the  products m ade in th is country  and 
abroad  can doubt th a t if we are to have a 
large and prosperous export trad e  we m ust 
tu rn  out a rtic les of exceptional quality  and 
a t com petitive prices.

“ T he people of the  U nited  S ta tes believe 
th a t they lead  in most things. T hey believe 
th a t th e ir  industries are m ore efficient than  
ours and th a t they have the  highest stan 
d ard  of living ill the world. T here  is, 1 
th in k , little  doubt th a t they accept changes 
m ore readily  th an  we do. T here  is en th u 
siasm for things which are  new and th ere  
is a readiness to accept s tandard isa tion  for 
a  period when m ass-production of a  new

article  commences. W e can learn  much 
from  the U nited  S ta tes in instrum en tation .

“  In  the m ain , the m ateria l a rtic les which 
we export may be placed in two categories. 
T he lirSt, those which can be m anufactured  
by m ass-production m ethods, and the 
second, special products. My rem arks on 
instrum en tation  are  largely confined to the  
first category  ; th a t is to  say, p roducts which 
are  in dem and in large q uan tities and w hich 
can readily  be produced by m ass-production 
m ethods. T here  are  m any who th in k  th a t,  
ap art from  m otor cars, there  is not m uch 
room fo r m ass-production in  th is country. 
This is quite wrong. T here  a re  m any 
artic les which are  needed by the public in 
hundreds ot thousands and in som e-cases 
m illions. These a rticles can be, and should 
be, produced by quantity  production methods. 
Such m ethods lead to g rea ter uniform ity 
111 quality , little  waste, g re a te r , use, and 
cheaper cost. To produce these nrticles 
cheaply and a t the same tim e to  m ake them  
attrac tiv e  it is necessary to have big indus
tr ia l units for th e ir  production , and th ere  
m ust be control of the m anufacturing  opera
tions by instrum entation .

“  M ass-production in its  extrem e form  
resu lts  ¡11 little  o r no variety  of the  p ro 
ducts. You may rem em ber the saying in 
th e  early  days of the F ord  car th a t one 
could buy a F o rd  in any colour provided it 
was black. It was only when Ford  found 
m eans of m aking cars of any colour with 
negligible increase in cost th a t the proviso 
was removed. V ariety in m ass-production 
products can only be achieved by sprite in 
crease of cost, bu t some small changes can 
often be produced w ithout any large  in. 
crease in the cost. In  th is country I have 
little  doubt th a t a batch system coupled 
with quan tity  p roduction  would prove to be 
m ost beneficial.

“  In strum en tation  is, of course, labour- 
saving m achinery, and it is highly desir 
able th a t such labour-saving devices should 
come up to the same stan d ard  in th is coun- 
try  as in the U nited  S ta tes. T here  is nc 
doubt th a t unless the industries in this 
country  prove them selves to be as efficiem 
in peacetim e as in  w artim e, we are in foi 
tro u b le ."

R eports on G erm an C hem ical W orks
Copies for Inspection

T H E  first ba tch  of rep o rts  from investi
gating  team s 011 visits to G erm an chem i

cal w orks has been released  by the  G overn
m ent. An official announcem ent on the  
general policy and procedure in the  release 
of such inform ation to industry  w ill be m ade 
shortly . In  the m eantim e, a copy of each 
of the  rep o rts listed below is available for 
exam ination  by appointm ent in the  office of

the  A ssociation of B ritish  Chemical M anu 
fac tu rers , 166 P iccadilly , London, W .l. Ap 
pointinenis to exam ine rep o rts  should b- 
m ade w ith  M rs, C o n sitt; the  rep o rts desiret 
m ust be specified by th e ir reference hum 
hers. R eports cannot be taken  awav or sen 
on loan through the  post. These arrange 
m ea ts a re  necessary because only one com 
plete  set is available for perusal. It i
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hoped th a t copies will be available even
tually  Cor all inqu irers who w ant copies for 
th e ir  records. The rep o rts  are available 
equally to m em bers and non-m em bers of the  
Association.

These reports are issued by the G overn
m en t with the w arning th a t th e ir  subject 
m atte r may be pro tected  by B ritish  P a ten ts  
or P a ten t A pplications and th a t th is pub
lication  cannot be held to give any pro tec
tion  against action for infringem ent.

A list of titles, w ith abbrev iated  con
ten ts, of the rep o rts  so fa r released follows 
herew ith.

X X I I - -7. I .G ., Ludwigshafen. M anu
factu re  of B utadiene, S tyrene, B una R ub
ber, K oresin, and Igamid ; and Reppe 
Acetylene Chem istry Processes.

X X H I - - I .  I . G ., Leverkusen. R eport 011 
C rude R ubber, Reclaim , and B una; m anu
facture  of P e rb u n an , B una-S-Type Poly
m ers, and rep o rt on Polym erisation  Re
search.

X X I V —22. Electrochem ical Industry, 
B itter fe ld  Area ( I .G .). P roduction  of 
Magnesium, Alum inium , M agnesium Alloys, 
A lkalis and C hlorine, etc. ; C hlorine P la n ts  
(Kali Chemische and D eutsche Solvay) ; 

L ight M etal P lan ts  (Junkers, Leipzig- 
L eichm etall, M etallgus-Le.pzig, Preussische- 
H fitten  und Bergw erks A .G .).

X  X  I T — 21. l .G . M ainkur W orks, 
Fechenheim . Production  of M elam ine, 
M aprenal M JB , Ja p a n la c  S u b s titu te , Benzo- 
guauam ine, M aprenal BG, K au rit M K F, 
Phenoth iaz ine , Dyes, T ex tile  Agents, etc.

X X I V —18. I.G . Griesheim E lektron, 
F rank fu  rt.

X X I  I—11. I.G . H öchst. C hlorine, 
Sodium  Sulphide, M ethane C hlorination , 
M onoehloroacetie Acid, Sulphuric  Acid 
and C hlorosulphonie Acid, Acid-proof 
Cem ents, Synthetic  T anning Agents, A cet
aldehyde, Vinyl A cetate Monomer and Poly
m ers and th e ir  comm ercial applications, 
P o lyure thane, Synthetic  C arbazole, In secti
cides, Pharm aceuticals and M edicináis, 
S ubstitu te  for G lycerine (Glvcerogen).

X X 1 7 —47. Gebr. G iulini, Ludw igs
hafen. P roduction  of Purified  Alum ina and 
Alum inium  H ydrate.

X X T —IT. Electrochem ical Industry, 
Burghausen Area.
(1) I .G . G endorf. C hlorine, Hydrogen 

E thylene, Acetylene.
(2) A lex. W acker, B urghausen. C hlorine, 

Acetylene C hlorination , Calcium  C ar
bide, Ferrosilieon.

(3) I .G ., G ersthofen . C hlorine and M etal
lic Sodium.

(4) Süddeutsche-K alkstickstoff, T rostberg . 
Cyanam ide.

(5) A lum in ium , (a) V ereinigte Aluminium 
W erke, R anshofen, near B raunau , Aus
tr ia . (b) V erein ig te A lum inium  
W erke, Toging. (e) V ereinigte A lum i
nium W erke, Pocking.

X X I V —19. .1 n organa, Gendorf.  Chemi
cals m anufactured  and p ro jected  from 
A cetylene; C h a r ts :  Acetylene -f F o rm 
aldehyde, B utyrolactone, Acetylene + 
A cetaldehyde.

A A 17 —62. The German Chlorine In d u s 
try with  particular  emphasis on I .G . and  
the War Influence.  Sum m ary of chlorine 
requirem ents for various production in long 
tons per d ay ; cost in RM per 100 kg. of 
electro ly tic  product ; com parison betw een 
various processes ; code names of products.

X X I I I —21. I . G., Leuna Nitrogen F ixa
tion Plant.

X X V — 19. I . G., Wolfen FarbenfabrikA
near Halle. Inorganic and organic p ro 
d u c ts ; Dyes; N itrogen p ro d u c ts ; F e rtilise rs ; 
Chem ical W arfa re  m ate ria ls ; D etergen ts; 
Resins and P lastic s; Insecticides; R ubber 
Chemicals ; Photographic, Perfum ery, and 
A rom atic Chemicals.

X A I —20 Alex,  Wacker, Burghausen.
B utanol and B utyraldéhyde, C hlorinated  
Com pounds, Alcohol Solvents, E thy l Ace
ta te , Acetic A nhydride, Insecticides, A rti
ficial Shellac, d a ta  011 Polyvinyl Em ulsions.

A'A'17—33. W erke  Kolwltze, Lülsdorf,
near Cologne.

X X  ! 7 —48. Dr. F. Ilaschig, Chemische  
Fabrik, Ludwigshafen.  M anufacture of 
Synthetic  Phenol.

X X V I I —92. Carbide, Cyanamide and 
Cyanide Industry.
(1) Calcium  t.a rb id e  for Acetylene—Alext 

W acker W erke, B urghausen ; for C yan
amide—Süd-D eutsche K alkstickstoff- 
W erke, H a rt ; I .G . Ludw igshafen ;
A .G . fü r K alkstiekstoffdünger, K nap
sack ; Société E lectro-m étallurgique de 
M ontricher, F rance.

(2) Calcium  Cyanam ide—Süd-D eutsche 
W erke, T rostberg , B av aria ; A. G . für 
Stieksdünger, Knapsack.

(3) Sodium  Cyanam ide.—I.G ., L udw igs
hafen.

X X V I I —g2. Fischer Tropsch and Allied  
Processes. K aiser W ilhelm  In s titu te  für 
Kohleforschung M ülheim /R uhr. R uhr 
Chemie A .G ., H olten -S terk rade  ; Chemische 
F ab rik  H olten , H o lten -S te rk rad e ; Oxo 
G .m .b .H ., H olten-S terkrade.

X X I V —16. Pharmaceutical Targets in 
Southern Germany.

X X V I —9. C. H . lioehringer Sohn,  
Ingelheim am Rhein.

X X V I I — 14. L G ., Höchst.  P lan s  for 
th e  W ehrm acht : R eplacem ent of Phos
phorus in G renades. Radio-M easuring 
G renade (“  Fuukmessgranate  ” ). Adhesive 
M ines, L aughing G as CM 1, F ire  E x tin 
guishing M aterial CB, Hexogen, T e tran itro 
m ethane and N itroform  (X-Stof f ) ,  P an zer 
G lass, Fog Acid (Nebelsäure), H ydrazine , 
Special Fuels, Sea Rescue Foam  Pow der 
(Seenot-Schaumpulver) , P lastics, P h a rm a
ceuticals, Insecticides, M etal W orking 
L ubrican ts, P a ten t A ctivities, etc.
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Personal N otes
Sn: J ohn  Boyd Owt, M .P ., has been 

elected H ector of. G lasgow University, 
having defeated L ord  Lovat and S ir Thom as 
Beecham  at the polls.

Mu. A. J .  G. S m o u t  has been released 
from his appointm ent as D irecto r G eneral 
of A m m unition P roduction  in the M inistry  
of Supply.

M b . A . P .  S a c h s  has been elected presi
den t, for the coming year, of the Associa
tion of C onsulting Chem ists and Chemical 
Engineers, Inc., New York.

Mb. It. \V. W i l s o n , assistan t research  
m etallurgist at the Kalgooriie m etallurgical 
laborato ry , has been prom oted to the  posi
tion of senior research  m eta llu rg is t, suc
ceeding Air. A lan C. M acDonald.

Dit. D. P . C u t h b e b t s o n , G rieve L ec tu re r 
in  physiological chem istry at Glasgow U ni
versity , lias been appointed  d irec to r of the 
Bow ett Research In stitu te , A berdeen, in . 
succession to S ir Jo h n  Boyd O rr, ALP.

D u. A. M. W a u d  lias been appointed 
P rin c ip a l of the S ir Jo h n  Cass Technical 
In s ti tu te  as from Ja n u a ry  1, 1946, in suc
cession to Air. J .  P a tch in , who is re tirin g . 
D r. W ard is a t p resen t P rin c ip a l of the 
T echnical College, G uildford.

S i r  J e r e m ia h  C o l m a n  has resigned his 
position as vice-chairm an of R eck itt and 
Colm an, L td ., for reasons of health . Ho 
will rem ain a  m em ber of the  board  and 
chairm an of J .  and J .  Column, L td . S i r  
B a s il  AIa y h e w  has been appointed  v ic e -  
chairm an of the first-nam ed firm.

M r s . S e a n  T .  0 ’K e l i.y , wife of the  P re s i
d en t of E ire , who w as Analyst to a num ber 
of Irish  local au thorities, has asked for in 
definite leave to be g ran ted  to her. In  the 
m eantim e M iss M a r i e  M aoN e u x , M .S c .,  
who was chief assistant to Mrs. O’Kclly in 
he r D ublin laborato ries, is tak ing  over th e  
du ties 011 a tem porary  basis.

D r. A. W. W y l i e ,, of the  D ivision of 
In d u stria l C hem istry of the. A ustra lian  
Council for Scientific and Indu stria l R e
search , has been aw arded th e  G rim w ade 
P rize  in In d u stria l Chem istry for 1944. He 
subm itted  a thesis em bodying the  resu lts  of 
the  chem ical study of a num ber of A u stra 
lian  raw m ate ria ls  w ith a view to th e ir in 
d u stria l application.

T he Aielchett M edal for 1945 was pre 
sented to P r o f e s s o r  C. H . L a n d e r , of the 
Im perial College, a t the  annual luncheon of 
the In s titu te  o.f F uel last week. On the 
same occasion the  1940 Aielchett M edal was 
handed to the F ren ch  A m bassador, M. Alas, 
sigli, for p resen ta tion  to  M. E t ie n n f , 
A u d iii e r t . tiie leading fuel expert of 
F ra n c e , who could not be p resen t in p e r
son because of a m otor-car accident.

AIr. G. W. L a c e y , B . S c .,  A .R .I.C ., on 
re linquishing his appointm ent as C ontro ller 
of L ight Aletals in the M .A .P ., in o rder to 
re jo in  the B ritish  A lum inium  Co., L td ., has 
been appointed  general sales m anager. A Ir.
G. A . A n d e r s o n , B .A ., who recently  re 
linquished his appointm ent as Deputy Con
tro lle r of Light Aletals, has rejo ined the 
company and has been appointed deputy 
general sales m anager. T o assi-t these 
gentlem en, a fully-developed sales division 
of the company has been organised.

Obituary
AIr. T . F . J o h n s o n , Scottish  m anager of 

B ritish  Bitum en Em ulsions, L td .. and of 
G rap h ite  Oils Co., L td ., d ied  suddenly last 
week.

AIr. T h o m a s  W il l ia m  J o r d a n , who died 
a t H azel Grove, aged 7 7 , on O ctober 16, was 
m anaging d irec to r of the Alanehester Pain t 
and V arnish Co., L td.

We reg re t to announce the death  in L on
don, 011 O ctober 18 , of L a d y  B a in ,  wife of 
S ir F red erick  Bain, AI.C., chairm an of the 
Chem ical C ontrol B oard during  the w ar 
years and a  d irec to r of I .C .I . Lady B ain 
was a d augh ter of the late  D r. J .  G. Adam i, 
vice-chancellor of Liverpool U niversity .

AIr . J o h n  A l s t o n  T u r n b u l l , who died 
recently  in a London hospital a t the age of 
65, only a week a fte r his re tu rn  from  In d ia , 
had  been for m ore th an  30 years a p a rtn e r 
in the firm of J .  and R. H utchison, m anu
facturing  chem ists, C alcu tta . A native of 
Glasgow, and son of a m anufacturing chem 
ist in th a t  city, he served for a tim e with 
J .  & P . Coats, L td ., before going to Ind ia.

T h a t invaluable docum ent, the- priced
catalogue of B .D .H . laboratory  chem icals 
and testing  outfits, lias just been re-issued 
b y  T h e  B r i t i s h  D r u g  H o u s e s , L t d .,  
G raham  S tree t, London, N .I. T he accus
tomed form  is re ta ined , bu t a note is in 
cluded re fe rrin g  to  the  recent reduction  in 
the price of m ercury and its  salts , and the  
increase in the  price of silver and its salts. 
A new featu re  is the  section covering tab 
lets for m ilk testing  (m ethylene blue, resa- 
zu rin , R inger’s solution) and for th e  d e te r
m ination of vitam in C.

N u -W ay  H e a t in g  P l a n t s , L t d . ,  54 Gill- 
h u rst R oad, B irm ingham , 17, m anufacturers 
of Nu-W ay P a ten t W ater-S eal S tokers (to 
a  specification), as well as of R otavae In d u s
tr ia l Oil B urners, O il-F ired  Furnaces, Nu- 
W ay In d u stria l Space H eaters, e tc ., have 
issued a catalogue giving deta ils of the  most 
m odern m ethod of underfeed  firing. In  
many fields Nu-W ay A utom atic S tokers offer 
a  sim ple m eans of reducing costs and 
increasing efficiency.
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Parliam entary Topics
A w ard s  to  In v en to rs

I N the House of Commons last week, 
M ajor Cooper-Key asked the  P residen t of 

the Board of Trade w hether it was his in 
tention to appoint committees to examine 
the claims for awards for inventions sub
m itted to S ta te  departm ents during the w ar; 
and w hether he would make known the pro
cedure whereby such claims can be made.

M r. Glenvil H a ll: I t  is the Governm ent's 
intention  to pu t forward a t an early date 
proposals for a Royal Commission on Awards 
to Inventors.

Steel In d u s try
Mr. A. Edw ards asked the M inister of 

Supply and of Aircraft Production whether 
any proposal had been made to the steel 
industry on the lines of the proposals made 
to the cotton industry for reorganisation.

Mr. W ilm ot: No, Sir. I .  do not consider 
this particular method would be su itable for 
application to the industry in question.

Replying to Mr. Jennings, the Parliam en
tary  Secretary to the M inister of Supply and 
of Aircraft Production said that no legisla
tion for the nationalisation of the  steel in 
d ustry  would be in troduced th is session.

B la s t F u rn aces
Questioned by M r. E dw ards w hether 

he could give an assurance' th a t the steel 
in d u stry ’s plans to erect 18 new blast fur
naces had been referred to the Blastfurnace- 
m en’s Association for their comments and 
co-operation in determ ining th e ir location, 
M r. W ilm ot said th a t the Iron and Steel 
Federation 's long-term plans for develop
ment had not yet been .submitted to the 
Governm ent, but th a t it was his intention 
th a t the views of organised labour in the 
industry should be taken into account before 
they were approved.

D D T an d  G am m ex a n e  In A g ric u ltu re
Replying to Mr. B artle tt, who asked 

whether the indiscrim inate use of DDT and 
Gam m exane for ag ricu ltu ra l purposes would 
have no deleterious effects, the M inister of 
A griculture said that there was no direct 
evidence th a t G am m exane and products con
taining DDT were likely to have harm ful 
effects when used for agricultural purposes 
strictly  in accordance with m anufacturer's 
directions. F u rth e r research and experi
ment were being carried out.

X -R ay  E q u ip m en t
Mr. Skeffington asked the  P rim e M inister 

which departm ent was now responsible for 
the X-ray industry : and w hat consultations 
had been held with th a t industry as to its 
post-war position.

M r. W ilm ot : The M inistry of Supply is 
the  war-tim e production authority  for X-ray

equipm ent and accessories. No consulta
tions w ith the industry have yet taken place.

F og D isp e rsa l
M r. De la Bère asked the M inister of 

Fuel and Power whether he would make a 
comprehensive sta tem ent on apparatus to 
counteract fog and indicate the methods by 
which it was proposed to utilise the know
ledge gained for the benefit of the public.

Mr. F o ste r: Fog dispersal by heat has 
been effected a t certain airfields during the 
war by the use of petrol-burning installa
tions generally described as FID O . A 
num ber of these airfields are still available 
for the diversion of aircraft in emergency, 
and FID O  equipment is being installed at 
H eath  Row, the projected civil airport for 
London. Fog dispersal by FID O can, how
ever. only be undertaken for limited areas, 
as it involves considerable equipm ent and 
a heavy consumption of petrol

P en ic illin
M r. Awbery asked the M inister of 

Supply whether lie was now in a position to 
increase the production of penicillin, with 
a view to its greater use among all grades 
of medical practitioners.

Mr. Léonard : Steps have already been 
taken to increase m aterially the production 
of penicillin. New factories arc under con
struction which, together with those now 
working, will provide sufficient penicillin to 
meet ait foreseeable requirem ents. As soon 
as supplies perm it, it will be made more 
widely available.

N ew Control Orders
E x em p tio n  fro m  K .I.D .

T H E  B oard of T rade  now lias under con
sideration  the  question of the renew al 

of the  exem ption from Key In d u stry  Duty 
o l certa in  a rticles covered by the Safeguard
ing of Industries (Exem ption) (No. 1) U rder, 
1945 (S. R . & O. 1945, No. 692), which 
exem pts them  from K .I.D . un til Decem ber 
31. 1945. The list of a rticles concerned was 
published in T h e  C h e m i c a l  A g e  on Ju ly  14, 
1945 (p. 32). C om m unications re la ting  to  
them  should be addressed to the P rin c ip a l 
A ssistant Secretary , Industries and M anu
factures (G eneral) D epartm ent, B oard of 
T rad e , M illbank, London, S .W .l, w ithin 
one m onth from  October 17.

T a r ta r ic  A cid and  C ream  of T a r ta r
The M inister of Food has made an O rder 

(S. R. & O., 1945, No. 1308) d a ted  October 
18, reducing the  maxim um  prices of ta r ta r ic  
acid and cream  of ta r ta r  (a) on a sale by 
a first-hand d istrib u to r, or a d istrib u tin g  
dealer, and (b) 011 a sale by wholesale. The 
O rder will come into force on November 3.
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G eneral N ew s

The embargo on the re-export of certain 
grades of shellac has now been withdrawn 
by the M.O.S.

The th ird  Summer School in X-ray crys
tallography, held in Cambridge in Septem 
ber, was attended by 31 scientists from 
universities, government departm ents, and 
industrial laboratories.

The M inister of Food announces th a t, as 
from November 11, 110 lard will be allocated 
to trade users for m anufacturing purposes. 
Compound cooking fat will be available 
against traders’ lard datum ,

Courtaulds, Lim ited announce their pur
chase from Industrial Eayon Corporation, 
Cleveland, Ohio, of patents issued by Great 
B rita in  and its Dominions and countries of 
Continental Europe covering the Industrial 
Rayon Corporation’s continuous process for 
the m anufacture of viscose rayon yarn.

The 116th course of lectures a t the Royal 
Institu tion  “ adapted to a juvenile audi
tory ” will be delivered a t Christmas this 
year by Sir R obert W atson-W ait, on T hurs
days. Saturdays, and Tuesdays, December 
27 to Jan u ary  8. H is subject will be 
“ W ireless.” Subscriptions: Adults, -21s.; 
children (10-17), 10s. 6d.

The application of stereoscopic photo
graphy in the investigation of mechanical 
problems was the subject of a recent lec
ture in London to the Association for 
Scientific Photography. The lecturer, Mr. 
R. Peel, expressed the hope th a t his paper 
would stim ulate interest in the  stereoscopic 
method of recording experim ental work.

An encouraging sign of the increased 
resum ption of international scientific re la
tions was the delivery of the Creonian 
Lecture to the Royal Society on October 25. 
The lecturer was Professor August Krogh, 
of the Zoophysiological L aboratory, Copen
hagen, and the lecture was postponed from 
1940. The subject dealt w ith w as: 
“  Exchanges of Inorganic Ions through the 
Surfaces of L iving Cells- and through L iving 
M em branes generally.”

A new organisation, the Crucible and Tool 
Steel'A ssociation, has been formed in Shef
field to foster the  commercial and technical 
in terests of the  crucible and tool steel trade. 
The old-established Crucible Steel M akers’ 
Association rem ains in being, but its activi
ties will be confined to labour m atters. The 
first president of the new association is M r. 
S. H . LeTall (W atson, Saville & Co.), who 
is also president of the old association; and 
Mr. L . Chapman (W in. .Tessop & Sons) and 
Mr. W . Brazenall (W alter Spencer & Co.) 
will represent the association on the council 
of the B ritish Iron and Steel Federation.

- From W eek to W eek
P is  iron and steel ingot production for

Septem ber (weekly average) totalled 139,500 
tons and 240,700 tons, respectively. The 
weekly averages for the first half of this year 
are 133,900 and 231,600 tons.

Foreign N ew s
Industrias M etalúrgicas, S.A. Colombia, 

which formerly m anufactured alum inium  
utensils, has begun th e  production of 
plastics.

A scheme to survey In d ia 's  uranium  re
sources and to conduct research on radio
active eiements has been accepted by the 
governing body of the Indian  Council of 
Scientific and Industrial Research.

The erection of a fertiliser p lan t lias been 
approved by the E gyptian  Government in 
connection with a power project a t Aswan. 
The p lant will have an annual capacity of
300,000 m etric tons, or half the country’s 
requirem ents.

A bill to secure S ta te  control of Swedish 
sources of uranium  is to be introduced by 
the Governm ent, says the Stockholm corres
pondent of The Tim es. E x traction  of 
uranium  will be perm itted under licence 
only, and export will be forbidden.

Progress was made during the first part 
of 1945 in establishing new plantations of 
rotenone-bearing roots in the Amazon Valiev 
of Brazil, hut production of roots and 
powder did not increase appreciably in the 
first quarte r ahovy th a t of 1944.

An agricultural research station, w ith its  
principal objective the testing  of petroleum- 
derived chemicals as. sprays, fum igants, 

■ p la n t-g rO w th  agents, fertilisers, and weed
killers, has been established a t Modesto, 
California, by the Shell Oil Company.

Sodium m etal is already being produced 
a t the converted U.S. Government m ag
nesium (ferrosilicon) p lant at Mead (W ash .), 
operated by the E lectro M etallurgical 
Company. No production of calcium m etal, 
however, has yet been reported.

The well-known Swedish concern, A /B 
Forenade Superfosfatsfabriker, is erecting a 
new plant for the production of sulphuric 
acid and superphosphate in the harbour 
quarter of Norrkoping. An annual output 
of 100,000 tons of superphosphate is pro
jected.

The export of Spanish iron ore to Holland 
was resumed last week when a B ritish and 
a Norwegian ship were loaded w ith ore des
tined for Ijm uiden. By the  end of the year, 
exports of iron ore from Spain to Europear 
countries are expected to reach normal 
levels, w ith a m onthly average of 60,000 tons
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A second oil refinery is being built in 

Malmö by tlu> Johnson shipping group— 
which also owns Sweden's first oil refinery, 
located a t Nyuashum n. Construction is to 
be completed early next year. I t  is re
ported th a t the Swedish Co-operative Society, 
also plans to erect an oil refinery.

A new process for casting magnesium, 
substitu ting  stirring  a t a relatively low tem 
perature for the costly superheating method, 
has been developed at the University of 
C alifornia's physical m etallurgy laboratories, 
according to Professor It. H ultgren , quoted 
by Gliem. M et. Eng. (52, 9, 174).

The fertiliser situation in the  Canary 
Islands remains very unsatisfactory, the 
shortage of nitrogenous m aterials being par
ticularly acute. A shipm ent of Chilean n it
ra te  received during the first quarter of the 
year, could be distributed to growers only in 
sm all quantities.

At Saint-P ierre and Miquelon, a cod-liver 
oil refinery, set up and operated by the 
adm inistration, has recently started  the 
m anufacture of gelatine capsules of refined 
oil. Provided with modern equipm ent, the 
factory possesses its own power p lant and 
has an output capacity of from six to eight 
million capsules a  year.

Production of mica in the Labw or d istrict 
of Uganda, which began in 1943, has in 
creased since th a t time. A to ta l of 2000 
pounds was exported in 1943. Production 
at the beginning of 1914 was about 1100 
pounds per m onth, increasing to 2000 pounds 
m onthly by the end of the first half of that 
year.

U nited  S tates in terests concerned with oil 
explorations in Denm ark, have set aside the 
sum of 15,000,000 Danish crowns for drilling 
work at several places near ho ld ing, near the 
German frontier, across which oil deposits 
were discovered a num ber of years ago bv 
the Germans. In the course of these d rill
ing operations, the presence of potash 
deposits has been disclosed.

A new cobalt m ine and ore-treatm ent 
p lant has been opened up at Kamoto, in 
the western mines of the Union M inière du 
H a u t K atanga in the  Belgian Congo. A 
cobalt recovery plant has been erected at 
Jadotville, and a plant for production of 
electrolytic cobalt has been completed. In  
addition, two new electric furnaces have 
been installed for working up cobalt con
centrates of the Kabolele mine.

Bethlehem Steel Corporation has begun 
work on its $20.000,000 programme for the 
modernisation of two of its bar-producing 
plants. The output of high-quality carbon 
and alloy bars is to be increased. The pro
gramme includes construction of a 10-ii’.ch 
bar mill, consisting of four new 1 nib1;- -s, 
and extensions to three existing buildings. 
W ork is expected to be concluded by next 
autum n.

The 487-mile Rhone Valley pipe-line, laid 
by U .S. troops from M arseilles to the Saar 
basin, together with G4 pum ping stations, 
storage facilities, etc., has been taken over 
by France at the end of last m onth. I t  will 
be used to supply motor fuel for civilian 
purposes. As the line has been laid a t great 
speed to serve the needs of the American 
and French armies, it rem ains to be seen 
whether i t  will be of perm anent value to 
France.

The American Foundrym en’s Association
intends to celebrate its 50th anniversary by 
holding an In ternational Foundry Congress 
and a foundry exhibition in the Cleveland 
Auditorium, Cleveland, next May. In terest 
in attending such a congress lias already 
been expressed by B ritish foundry associa
tions, as it would make available to the 
industry m any oulstanding and h itherto  
secret developments which m ay prove vital 
in peace-time.

According to an estim ate made by Mr. H .
V agtborg. president of the M idwest Be- 

search In stitu te , Kansas City, the United 
S tates will have to devote a sum of $1000 
million annually to scientific research, in 
view .of the scientific and industrial comm it
ments which the country has undertaken. 
I t  is pointed out th a t this sum is still only 
0.75 per cent, of the national income, 
whereas R ussia devotes 1  per cent, of its  
national income to research. Some anxiety 
is expressed in high quarters ; about the 
num ber of trained men available to carry on 
the required research.

All I.G . plants and currency holdings in 
Germ any are to be confiscated by the Allied 
Control Commission for Germ any, accord
ing to a statem ent issued on October 12 by 
General Clay. U .S. member of the com
m ittee. P a rt of the concern’s 300 plants will 
be dism antled and distributed as repara
tions, the  section devoted entirely to war 
production will be scrapped, and a propor
tion, m ainly concerned with pharm aceutical 
products, will be retained for peace-time 
production in Germany. According to 
General Clay, the war has left about three- 
quarters of the T.G. plants intact.

In  the Bordeaux region a m arked increase 
in the m anufacture of superphosphates and 
production o f , potassium n itra te  has taken 
place. The production of liquid oxygen, dis
solved acetylene and liquid carbonic acid has 
reached normal levels, and in some cases 
even exceeds the m onthly average output of 
1938. There is, however, a shortage of con
tainers for transport. Production of explo
sives and m ining accessories does not show 
the  same improvem ent, output of m ining 
explosives being a t present 63 per cent, of 
the average m onthly output iu 1938, th a t 
of compressed black powder 71 per cent., 
th a t of containers for liquid oxygen only 21 
per cent., and th a t of detonators 41 per cent.
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Forthcom ing Events
October 29. Oil and Colour Chemists' 

Association (London Section). Royal In s ti
tu tion , Albemarle S treet, W .l ,  6.30 p.m. 
Professor E . N. da Costa A ndrade: “ V is
cosity and P lastic ity  "  (th ird  lecture).

October 29. Chemical Society (M an
chester Section). Royal In s titu te  of 
Chemistry, and Society of Chemical Industry .
Engineers' Club, Albert Square, M anchester, 
7 p.m . Mr. F . P . D unn: “ The Publica
tions of the Three Chartered Bodies.”

October 29. Chemical Society (South 
W ales Section) and Swansea TTnlver'Vy 
College Chemical Society. Chemistry Lec
ture T heatre, University College, Swansea, 
0 p.m. Professor .T. Kendall. F .R .S . : 
“ The Separation of Isotopes and Therm al 
Diffusion.”

October 30. Royal Statistical Society.
(Industrial Applications Section, Sheffield 
G roup). Royal Victoria H otel, Sheffield, 
2.30 p.m . Inaugural m eeting.

October 30. H ull Chemical and Engineer
ing Society. Regal Room, Regal Cinema, 
Ferensway, H ull, 7.30 p.m. M r. D. -T. T. 
B ag n a ll: “  Food F ra u d s .”

October 31. Im perial In stitu te , Prince 
Consort Road. London, S.W .7. 3 p.m . Dr. 
F . Dixoy: “ Nigeria, I ts  Geology and
M ineral Resources.”

October 31. Society of Chemical Industry  
(N utrition Panel). Rooms of the Chemical 
Society. Burlington House. Piccadilly, L on
don. W .l,  7 p.m. Mr. N. T. G ridgem an:

Present Knowledge of the Chemistry and 
Physiology of V itam in-A .”

October 31. Society of Chemical Industry
(Plastics Group). Lecture T heatre, In s ti
tution of E lectrical Engineers. Savoy Place, 
V ictoria Em bankm ent, London, W .C .2, 6.30 
p.m. Dr. S. L . Bass (Director of Research, 
The Dow Corning Corporation) : “  Siliconee 
—New Engineering M aterials.”

November 1. Chemical Society. B u r
lington House, Piccadilly, London, W .l .  
5 p.m. Mr. L . H u n te r: “ Mesohvdric
Tautom erism  ” ; Mr. A. G. F o ste r: “ The 
Sorption of Condensable Vapours bv Porous 
Solids. P a rts TIT and I V ” ; and" M r. A. 
Campbell and M r. .T. K enyon: “  R etention of 
Asymmetry During the  Beckm ann, Lessen 
and C urtius C hanges.”

November 1. Mineralogical Society. Rooms 
of the Geological Society, B urlington House. 
W .l.  5 p.m . Papers on sim psonite. m icrolite 
and tan ta lite  from Southern R hodesia : on 
barium  felspare from Broken H ill, New Sout'> 
W ales and 011 the X-ray exam ination of 
decomposition products of cbrysotile (asbes
tos) and serpentine.

November 2. Roval In s titu te  of Chemistry 
(Glasgow and W est of Scotland Section).

Royal Chemical College. Glasgow, 7.15 p.m. 
Discussion : “  The T rain ing of a Chem ist,” 
(Led by Dr. N isbet.)

November 2. In s titu te  of W elding (South 
London B ranch). Borough Polytechnic, 
Borough Road. S .E .l .  7.30 p.m. Mr.
H . W . G. H ig n e tt : “  Some Thoughts on the 
W cldabilitv  of Alloy S teels.”

November 3. Institu tion  of Chemical 
Engineers (N .W . Branch) and Society of 
Chemical Industry  (Liverpool Section). I n 
augural joint Meeting. Large Chemical 
T heatre, Liverpool U niversity , 3 p.m. Mr. 
T. W allace: “  S tarting  up a New Chemical 
F ac to ry .”

Com m ercial Intelligence
The following are  ta k en  from prin ted  reports, b u t we 

canno t be responsible for errors th a t  m ay  occur.

M o r tg a g e s  a n d  C h a rg e s
(N ote.— The Companies Consolidation A ct of 908 

provides th a t  every M ortgage or Charge, as described 
therein , shall be registered w ithin 2 1  d ays afte r  Its 
creation, otherw ise I t shall be void aga in st the  liquidator 
and any  cred ito r. The A ct also provides th a t  every 
com pany shall, In m aking Its  A nnual S um m ary, speclfj 
the to ta l am oun t of d eb t due from th e  com pany in 
respect of a ll M ortgages or Charges. The following 
M ortgages and  Charges have been so registered. In  each 
case th e  to ta l  deb t, as specified in th e  la s t available 
A nnual Sum m ary, Is also given—m arked w ith  an  •—  
followed by th e  d a te  of th e  Sum m ary, b u t  such to ta l may 
have been reduced.)

BASIC M IN ER A LS, LTD ., London, 
E .C. (M ., 27/10/45.) Septem ber 29, £5350 
debenture, to R . G. Seatoun, London; 
general charge. *Nil. November 2-4, 1944.

S atisfac tio n
DURSTON, LANG & CO., LTD ., London, 

W ., m anufacturers of fire-extinguishing 
machines. (M .S., 27/10/45.) Satisfaction 
October 1, £50, registered August IG, 1944.

Company N ew s
Greefl-Oliemicals Holdings, L td ., has

declared an interim  dividend of 3 per cent, 
(sam e).

Oxley Engineering Co., L td ., reports a 
net profit, for the year to June  30, of £14,669 
(£13,094). The ordinary dividend is m ain
tained at 15 per cent.

N ew  Com panies Registered
From berg and Charles, L td . (399,278).— 

P riv a te  company. Capital £1000 in £ 1  
shares. M anufacturers of and dealers in 
articles made from, plastic m aterials, rubber, 
sy n th e tic . rubber and all substitu tes there
for, and in chemicals and chemical com
positions, etc. D irectors; M . From berg; 
W illiam  C. W atk in . Registered office: 10 
Coleman S treet, London, E .C .2.
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French Talc, L td . (398,9G4).—Private  
company. Capital, £100 in .£1 shares. 
Im porters and exporters of and dealers in 
French talc, etc. Membership is restricted 
to the subscribers and, such other persons 
ag shall execute an agreem ent already pre
pared. Subscribers: H . A. Blackwell, Tlier- 
metal House, G arston, L iverpool; C. W . 
B ro w n ; Samuel Cox. Solicitors: H . C. 
M orris & Co., Begina House, London, E .C.4.

Ropla, L td . (399,508).—Private  com
pany. Capital £100 in £1 shares. Dealers 
in and m anufacturers, importers and ex
porters of chemicals, gases, plastic sub
stances, glues, resins, lacquers, dyes, disin
fectants, fertilisers, oils and varnishes, 
grinders, etc. Subscribers: Israel Woolf
(first director) ; Kathleen Cleary. Regis- 
tered office: Coventry House, 3 South Place, 
Moorgalo, E.C.2.

Chem ical Trade Inquiries
Belgium.—A firm established a t Antwerp 

wishes to obtain th e  representation, on a 
commission basis, of U nited Kingdom m anu
facturers of chemicals (all k inds). Present 
inquiries cover (a) sulphate, sulphide, sul
phite , hyposulphite (tech .), and bisulphite 
of so d a ; bo rax ; epliedrine hydrochloride; 
phenacctin ; boric acid ; copper sulphate; 
carbonate of m agnesia; van illin ; hydrofluoric 
acid : lactic acid ; m anganese dioxide;
g rap h ite ; m agnetic iron oxide; sodium liexa- 
m etaphosphate; ethylene glycol; cournarin: 
dex trine; zinc chloride; basic fuchsin : 
potassium and sodium bichrom ate: acetates 
(butyl, isobutyl, e thyl, m ethyl, and lead) ; 
butyl alcohol; potassium perm anganate; 
powdered alum inium  and z in c : sodium
alum inate; and m ercury bichloride (Bef. 
L C ) ; and (b) cresylic a c id ; m- and p -c reso l; 
naphthalene (crude and refined) ; solvent 
naphtha (90/100 and 90/180) ; and creosote 
oil (Ref. B LC ). Details as to deliveries, 
etc ., on application to T h e  C h e m ic a l  A g e .

Chemical and Allied Stocks 
and Shares

D URIN G  the early part of the week 
Budget considerations were the main 

factor in stock m arkets, but generally 
values have moved to higher levels under 
the lead of British funds. The la tter res
ponded reqdily to the reduction in short
term money rates, and all high-class invest
ment stocks were marked higher, including 
leading industrial shares. O ther groups 
continued to respond to hopeful assumptions 
as to “  fair compensation ” in the event of 
nationalisation, including home rails, colliery

and electricity supply shares. On the other 
hand, shares of the joint stock banks showed 
declines ranging up to 2s. on the cut by the 
Government in its ra te  for borrowing from 
the  banks. The rise in industrial shares ha3 
naturally  reduced yields, which, however, is 
regarded as justified, assuming th a t E .P .T . 
is eventually abolished.

Shares of chemical and kindred com
panies have reflected the general tendency; 
best levels were not fully held, but prices 
have moved higher on balance. Im perial 
Chemical fu rther strengthened to 40s. 0d., 
but eased later to 40s., although the view 
persists th a t when E .P .T . is abolished there 
may be a prospect of dividends above the 
8 per cent, of recent years. T u rm r k  Newall 
rallied to 8ls . 3d., United Molasses were 
better a t 42s. 4Jd., and Triplex Glass 10s. 
units a t 38s. regained part, of an earlier 
decline. W all Paper M anufacturers de
ferred units, however, receded to 41s. 9d. on 
the unchanged dividend. Lever and Unilever 
eased to 51s. Od. on the directors' statem ent 
on dividend policy. Dunlop Rubber moved 
up to 54s. 011 encouraging views as to the 
outlook, and M etal Box shares rose fu rther 
to 95s. on the com pany’s interests in home 
and overseas m arkets, while B ritish 
Aluminium rallied to 39s. B ritish  P laster 
Board a t 36s. 3d. responded to the general 
tendency, and General Refractories at 18s. 
wore better also Pinchin Johnson at 38s. Gd.

Iron and steel shares were favoured on 
yield considerations. Guest Keen moving up 
to 41s. 6d., Staveley to 50s., United Steel 
to 25s. 6d., Colvilles to 25s. 6d., and Dorman 
Long to 27s. Allied Ironfounders a t 52s. 3d., 
South Durham  Steel at 27s. 9d., Slew arts 
and Lloyds a t 54s. 9d., and Tube Invest
ments a t £5} also' moved higher. E lsewhere, 
Gas L ight & Coke improved further to 
22s. 9d. Textiles finned up, but were little  
changed on balance, Bradford Dyers being 
20s. 4Jd., Calico P rin ters 20s. 10Jd.,
Bleachers 14s. 3d., and Fine Spinners 25s. 
B ritish Celanese have been active around 
3 5 s.; and Courtaulds at 55s. were firm on 
the news of acquisition of various U .S. 
patents.

Borax Consolidated deferred kept steady 
a t 44s. 3d., and B ritish Oxygen were 80s. 3d., 
while Nairn & Greenwich moved up to 
81s. 3d., and Barry & Staines were 54s. 3d. 
The units of the Distillers Co. showed 
steadiness at 116s. B. L aporte kept firm at 
87s., W . J .  Bush were 77s. 0d., Cellon 5s. 
shares 26s., and elsewhere, B lythe Colour 
4s. ordinary moved higher a t 22s. od. and 
British Drug Houses advanced further to 
45s. Greeff-Chemicals Holdings 5s. ordi
nary firmed up to 9s. Od. xd and B urt 
Boulton were 26s. United Glass B ottle 
moved higher at 71s. 6d. Fisons were 55s.; 
Cooper McDougall & Robertson 33s. 9d., and 
there was a fu rther general rise in the elec- 
Iric equipm ent group on trade expansion
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prospects, General Electric moving up to 
96s. 63., Associated E lectric to 59s., and 
E nglish E lectric to 06s.

Boots Drug were h igher a t 57s. 6d., 
Sangers 31s. 9d., and Tim othy W hites '13s. 
Oil shares have been dull, although slightly 
higher prices ruled for Shell and Burm ah 
Oil. U ltram ar Oil fell sharply a t one time 
on the  news from Venezuela, but later re
gained some ground. V.O.C. were slightly 
lower on balance, while Trinidad Lease
holds improved to 92s. 6d.

B ritish Chem ical Prices
M a rk e t R ep o rts

S TEA D Y  co n trac t deliveries of heavy 
chem icals have been rep o rted  on the 

L ondon  general chem icals m arke t during  th e  
past week, and  although fresh inquiry has 
only been on a m oderate scale it has resu lted  
in fu rth e r add itions to o rd e r books. V alues 
have been m ain tained  throughout and the  
undertone  rem ains firm. Among the  soda 
compounds deliveries of both the solid and 
liqu id  g rades of caustic a re  steady, while 
the  dem and fo r soda ash and bicarbonate  
of soda has continued on active lines. 
N itra te  of soda has been the  subject of fresh 
inquiry  and offers a re  steadily  absorbed. 
T here  has been 110 change in the position of 
ch lorate  o r yellow prussia te  of soda, and a 
fa ir dem and is rep o rted  for hyposulphite of

soda. Among the potash  chem icals th e re  is 
a steady call for supplies of p e rm anganate , 
w hile both b ichrom ate of potash and yellow 
p russia te  of potash  are  moving steadily  in to  
consum ption. In  o ther d irections, crude  
and refined glycerine are steady, and borax  
is a good m arket, while carbide  of calcium , 
su lphur, and w hite powdered arsenic a re  
all being taken  up in reasonable q u an ti
ties. T here  is 110 change to  rep o rt in con
ditions in  the m arket for coal-tar products.

M a n c h e s t e r .—A  satisfactory  featu re  of 
trad ing  in chem ical products 011 the  M an
chester m ark e t during  th e  past week h as  
been the steady call for co n trac t deliveries 
from tex tile  and o th er in dustria l users in 
the  area. New business du ring  th e  week 
has been m oderate, w ith bookings for sh ip
m ent included in  the orders th a t  have been 
placed. P rices generally  are on a firm 
basis. Among the fe rtilisers, lim e, basic 
slag, and sulphate  of am m onia are about th e  
busiest sections. In  the ta r  p roducts trad e , 
crude ta r , creosote oil, naphtha lene , crude 
and crystallised carbolic acid, and m otor 
benzol are m eeting w ith a steady dem and, 
but in most o th er sections new buying is 
rep o rted  to be on the slow' side.

G l a s g o w .— In  the Scottish heavy chem i
cal trad e  during  the  past week business has 
been ra th e r  q u ie te r in the  home m ark e t 
owing to labour troubles a t the  various 
docks. P rices  keep firm. E xport business 
rem ains unchanged.

SHAWINIGAN LTD.
R EG . T R A D E  M A R K

T R
[ S H A W I N I G A N  '

V
M ADE IN C A N A D A

A CETIC  ACID  
CARBIDE of CA LCIU M  

A C E T Y L E N E  BLACK  
POLYVINYL ACETATE “ GELVA”

H IG H  A N D  L O W  V ISC O SIT IE S

POLYVINYL ACETALS “ ALVAR”  
“  FORMVAR ”

MARLOW HOUSE, LLOYDS AVENUE, LONDON, E.C.3
Telegrams: “ 1GANSHAW1N, FEN, L O N D O N ”  

EMERGENCY ADDRESS :
113, F O X L E Y  L A N E , PU R LE Y , SU R R EY  Telephone: Uplands 5257
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A C ID -R ES IS T IN G  
= C E M E N T S =

P A T E N T  A C ID - P R O O F  
N O N - S L I P  F L O O R S

T A N K  L I N I N G S  
E T C .  E T C .

  C on su lt  ■

F. HAWORTH ( A C IC E M E N t 'N G )
L T D .

RAMSBOTTOM • LANCASH IRE
Phone : Gram s :
Ram sbottom  3254. “ C e m e n ts ," Ram sbottom .

The N O T T IN G H A M  
THERMOMETER

=  C O . LTD . - ..........
P Y R O M E T R IC  E Q U IP M E N T

INDICATORS—Wall Type, Portable, 
Multi-point, Panel Mounting.

THERMO-COUPLES— Base & Rare Metals.
RESISTANCE THERMOMETERS.
COMPENSATING CABLES.
SHEATHS— Refractory, Steel, Alloy, etc.
SPARES—W ires, Elements, Insulators, 

Therm o-Couple Heads, etc., etc. 
T H E R M O M E T E R S

GLASS STEM DIVIDED— Ranges up to  
550° C. o r 1,000° F.

GLASS IN VARIOUS METAL FITTINGS— 
Pipe Type, Jam, Varnish, Molten Metal, 
Quenching Bath, Bakers, Dyers, Flue 
Gas, etc.

DIAL VAPOUR PRESSURE — Flexible 
Capillary and Rigid Stem Patterns, etc

M A N S F I E L D  R O A D  =
N O T T IN G H A M , E n g l a n d

Phone: 45815

M I R V A L E  C H E M I C A L  CO. LTD.
M irfie ld  - Y o r k s h i r e  - E n q l a n d

“ P O S T L IP ”
(N o . 6 3 3  M i l l )

ENGLISH
FILTER

. P A P E R S

White and 
Grey, Plain, 
A n t i q u e ,  
C r in k le d ,  

and 
Embossed.

Pure Filterings for  
Lab oratory  W o rk , 
and in quantities  
for all Industrial 

purposes.

See report of TESTS 
made by tbe National 
Physical Laboratory, a 
copy of which w ilLbe 
sent on application 
together with free 

samples if required.

Poil lib Filterings are stocked b V all the leading Wholesale 
L  aboratoru Dealers ______________

EVANS ADLARD & Co., Ltd.
POST UP MiLLS 

WINCHCOMBE, CHELTENHAM , ENGLAND
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T H E

BRITISH A SSO C IA T IO N  
OF CHEM ISTS

protects the E C O N O M IC  IN T E R E S T S  of the Chem ical 
Profession.

• Its m embers, when seeking em ploym ent, are con
s isten tly  advised to  ask fo r salaries appropriate

• to  th e ir  status and responsibilities.
A  com prehensive survey of the prospects of P O S T 
W A R  E M P L O Y M E N T  fo r Chem ists is being carried  
out.

• B y  protecting its m embers against Unem ploym ent, 
the Association upholds the econom ic interests of 
all chemists.

For particulars of  Membership, write to :—
C . B. W O O D L E Y ,  175, Piccad illy,

C .R .A .,  F .C .I.S., London, W l .
G enera l S e c re ta ry , B .A .C .

EDUCATIO NAL
G reat P o s s ib ili t ie s  for  

Q U A L IF IE D  C H EM IC AL E N G IN E E R S  
■\fAST and  far-reach irg  developm ents in th e  range of 
Y peacetim e productiona a n d  m arkets  of th e  Chemical 

In d u s try  mean th a t  the  pro cssion of Chemical E ngineer
ing will be of g rea t Im portance in  th e  fu tu re  an d  one 
w hich will offer th e  am bitious m an a career of o u t
s tand ing  in terest and  high s ta tu s . T he T .I.G .B . offers 
a flrst-ciass tra in ing  to  cand id a te s  for th e  Chemical 
Engineering profession.
Enrol with the T .I .G .B . fo r  the A .M .I.C h em .E . E xam ina
tions in  which home-study students o f the T .I .G .B . have 
gained a record total o f passes including—

T H R E E  “  M A C N A B  ”  P A S S E S  
and

T H R E E  F IR S T  PL A C E S
W rite to -day  for th e  “  Engineers’ Guide to  Success ” — 
free— containing th e  world’s w idest choice of Engineering 
courses-—over 200— the D epartm en t of Chemical 
Technology, including Chemical Engineering Processes, 
P lan t C onstruction, W orks D esign an d  O peration, and  
O rganisation an d  M anagem ent— and  which alone gives 
th e  R egulations fo r A .M .I.Chem .E., A .M .I.M ech.E., 
A .M .I.E .E ., C. & G., B.Sc., etc.

T H E  T E C H N O L O G IC A L  IN S T IT U T E
O F G R E A T  B R IT A IN  

2 1 9 , T e m p le  B a r  H o u se , L on d on , E .C .4

FOR SALE
r ;H A R C O A L , ANIM AL, and  V E G ETA B LE , hortl- 
V‘* cu ltu ra l, burning, altering , disinfecting, m edicinal, 
insulating ; also lum ps ground an d  g ranu la ted  ; estab 
lished 1830 ; con trac to rs to  Ü.M . G overnm ent.—T hos. 
H ill- J on es , L t d ., “  In v ic ta  ”  Mills, Bow Common Lane, 
London, E. Telegram s, M H ill-Jones, Bochurcb, Lon
don.”  T e lep h o n e : 3285 E ast.

'P hone  98 Staines.
/ " 'O P  P E R  Jacke ted  P an  24 in. by 24 i n . ; A lum inium  
^ T a n k s  14 ft. by  4 f t. by 20 in. and  7 f t. by 4 ft. b y  20 i n . ; 
Copper Jack e ted  T ipping P an  18 in. by  16 I n . ; Triple 
Roll G ranite Refiner 22 in . by  11 i n . ; Triple Steel Roll 
Refiner 30 in. by 12 in. ; 5 f t. 0 in. C .l. E dge R unner Mill. 

HA R RY  H . G A R D A M  &  C O . LT D , 
S T A IN E S

5 0  W e,ded a ir  receivers concave dished ends 22 in. d ia . 
'- , v / bv 4 ft. 6 in. long for 100 lbs. pressure. Price 
£5 0s. Od. (five pounds) each ex  works. T h o m p s o n  & 
S o n  (M i l l w a l l ), L td ., S tores, 60 H atcham  Road, N r. 
Old K en t R oad , S.E.15.
1 A ( )  H Y D R O  EX TR A C TO R S by leading m akers 

from  IS  In. upw ards, w ith  Safety Covers. 
Jack e tted  S team  Copper and Iron  Pans. Caloriflers- 
W ashing M achines— Gllled Pipes, e tc. L ist sen t on 
request. R anda lls , Engineers, Barnes. T e l . : R iv. 2438.

Va

F IL T E R  P R E S S E S
F o r Sale.

T W O — Recessed T im ber P la te  and  F ram e F IL T E R  
A P R E S S E S  contain ing  12 cham bers 20 In. scpiare. 

One— H orizontal C ast Iron Recessed P la te  F IL T E R  
P R E S S  by  A shton i t  F rost, forming 39 cakes 
36 in. by  36 in. b y  11 in. th ick . M assive closing 
gear th rough  worm wheel and  pinion from fas t 
an d  loose pulleys.

One—H orizontal Cast Iron R ecesse l P lato  F IL T E R  
P R E S S , having  52 p la tes 25 h \  square forming 
53 cakes each 22 in. square by 1 in th ick . Centre 
feed w ith  individual filtrate  nozzle.

One—P late  type  F IL T E R  P R E S S  by S. H. Johnson 
w ith  38 P y ram id  surface recessed p la tes 25 in. 
d iam eter, 2 in. cen tre  feed. H and  operated  
tensioning gear incorporating  ra tchet.

One— H orizontal P la te  type  F IL T E R  P R E S S  by. 
Rose D owns & Thom pson, having  35 circular 
p la tes 18 in. d iam eter, ribbed filtering surface, 
centre feed an d  f In. discharge to  each plate. 

One—H orizon tal T im ber Recessed P la te  F IL T E R  
P R E S S  by Dehue, form ing 26 cakes 22 in. by 
22  in. by |  in. th ick , cen tre feed and  individual 
discharge.

G E O R G E  C O H E N , S O N S  &  C O ., L T D ., 
S T A N N IN G L E Y , n e a r  L E E D S  

a n d  W O O D  L A N E , L O N D O N , W .12.
1 0 0 0  STRO NG  N EW  W A TE R PR O O F A PR O N S.

T o-day’s value 5s. each. Clearing a t  30s. 
dozen. Also large quan tity  F ilte r Cloths, cheap. W il
sons, Springfield Mills Preston, Lanes. P hone 2198. 

L A T E S T  T Y P E  P L A N T  F O R  D IS P O S A L . 
rACUUM Oven, S .J. .Mild Steel 8 ft. 10 in. by 5 f t, 6 in. 

by  5 ft. 6 in. inside sizes, swing door a t  each end, 
com plete w ith  5 in. by  4 in. m otor driven K estner 
W et vaccum  P um p. In s ta lla tion  in new condition 
th roughout.

H orizontal M.S. S team  Jacke ted  M ix^r o r A utoclave
2 ft. 6 In. dia. by 4 f t. long, scroll ty p e  
ag ita ting  gear, 60 lb. per square inch W .P.

V ertical S .J. Mixer 6 ft. dia . by 13 ft. 6 in. deep 
enclosed, m otor driven ag ita ting  gear.

V ertical S .J. M ixer 4 f t. d ia. by  5 ft. deep Open 
Top, F a s t and  Loose Pulleys.

30 in. G alvanised B asket under Belt driven H ydro  by 
Manlove, in b u ilt c lu tch  and  countershaft, Inter
locking cover, very  m odern machine.

Steam  Jack e ted  boiling P ans, M.S. 3 ft, d ia . b y
3 ft. deep, 2  ft. 6 in. dia. by 2 ft. deep, 2 f t .  
d ia. by 2 ft, 6 In. deep, all te sted  and  certified.

M O R T O N , S O N  &  W A R D , L T D ., 
D o b c ro s s , N r .  O L D H A M .

_____________ T e le p h o n e , S a d d le w o r th  6 8 . __

P A T E N T S & TRADE MARKS
TTTNG’S P A T E N T  AGENCY , LT D . (B . T . K ing, 

A .I.M ech.E ., P a te n t A gent), 146a, Queen V ictoria 
8tre e t, London, E.C.4. A D V ICE H andbook, and  
C onsultation free. P hone : C ity  6161.

SERVICING
/" ''R IN D IN G , Drying, Screening and  G rading of 

m aterials u ndertaken  for th e  trad e . Also Suppliers 
of G round Silica and Fillers, etc . J ames K e n t , Lt d ., 
Millers, F en ton , Staffordshire. Telegram s : K enm ll, 
S toke-on-Trent. Telephone : 4253 and  4254, Stoke-on- 
T re n t (2 lines).
G R IN D IN G  of every description of chemical and  

o ther m aterials for th e  tra d e  w ith Im proved millB.— 
T hos. H i l l - J o n e s ,  L td . ,  ”  In v ic ta  ** Mills, Bow Comm on 
Lane, London, E. T e leg ram s: "H ili-Jo n e s , Bochurch, 
L ondon.”  Telephone : 3285 East

. S IT U A T IO N  VACANT
N one o f the situations advertised in  these columns 

relates to  a  man between the ages o f 18 and  50 inclusive 
or a  woman between the ages o f IS and 40 inclusive , unless 
he or she is excepted from  the provisions o f the Control o f 
Engagement Order, 1945, or the vacancy is fo r  employment 
excepted from  the provisions o f that Order. 
TYRAUGHTSM EN required. Good knowledge of 
•^ C H E M IC A L  PLA N T fabrica tion  m ethods essentia]. 
F errous an d  N on-ferrous m etals em ployed. P erm anen t 
P ost, good sa la ry  w ith  ou tstand ing  prospects. W rite in 
confidence full details of experience to  M anaging D irector, 
The I/Ondon A lum inium  Co., L td ., W estwood R oad, 
W itton , B irm ingham , 6.
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W ORKING NOTICE
BR IT IS H  P a ten t No. 538,513 for “  Im proved M ethod 

of Dissolving H ard  and  Difficultly Soluble R esins,” 
— P aten tee  desires to  m eet a ll dem ands for th e  practical 
developm ent of th is  invention an d  inv ites enquiries from 
parties  com petent to  ta k e  up  th e  com m ercial explo ita tion  
of th is  P a te n t. A ddress in first in s tan t Messrs. Poliak, 
M ercer & Tench, C hartered P a te n t Agents, 134, Cheap- 
side, London, E.C.2.

T H E  P roprietors of B ritish  P aten t No. 451,894 for 
“ M ETH O D  FOR T H E  TREA TM EN T OF 

CH LO RA TES FO R T H E  PU R PO SE OF R ED U C IN G  
T H E  R IS K  O F  F IR E ,”  desire to  en ter in to  negotiations 
w ith  a  F irm  or F irm s for the  sale of the  p a ten t, or for 
th e  g ra n t of licences thereunder. F u rther particu lars 
m ay  be obtained from M ARKS <fc C LE R K , 57 «fc 58, 
Lincoln’s In n  Fields, London, W.C.2.
'T H E  P roprieto rs  of th e  P a te n t No. 468,450 for 
1  “ Im provem ents in  or Relating to  Rosin Size,”  and 

No. 475,259 for “  Im provem ents in o r R elating  to  Resin 
Size,” are  desirous of en tering  in to  arrangem ents by  w ay 
of licence an d  otherw ise on reasonable te rm s for the 
purpose of exploiting th e  sam e and  ensuring th e ir  full 
developm ent and  practica l working in th is  coun try . All 
com m unications should be addressed in the  first instance 
to  H aseltine Lake iV Co., 28, S ou tham pton  Buildings, 
Chancery Lane, London, W.C.2.

W ANTED
C A L E S . Home and  E xport. Agencies required  by 
^ su c c e ss fu l m arketing  organiser residen t London. 
W rite Box S.H ., c/o S treets, 110, Old B road S tree t, E.C.2.
V /^AN TED .— Supplies of Nitre Cake in ten-ton lots. 
T T Box No. 2l2fl, T h r C hem ical a g e , 154, Fleet 

Street F..C.4 .

Exports to Switzerland
British m anufacturers and ex 
p o rte rs  of chem icals, solvents, oils, 
w axes and  allied raw  m aterials 
a re  req u es ted  to comm unicate 
with the expe rien ced  im porting 

firm and  agency.

WALTER MOESCH & Co. 
ZURICH -  SWITZERLAND

SWIFT
& COMPANY PTY. LTD.

Specialising in 
IN D U S T R IA L  C H E M IC A L S, S O L V E N T S , 
P L A S T IC S , A N D  M A T E R IA L S FOR M A N U 
FA C T U R IN G  IN D U S T R IE S  T H R O U G H O U T  

A U ST R A L IA  A N D  N EW  ZEA LA N D .
Open to extend connections with

B R I T I S H  M A N U F A C T U R E R S
Head Office: 26/ 30 , Clarence Street, Sydney, N.S.W . 

and at
Melbourne, Adelaide, Perth, Brisbane and Wellington

N.Z.
Cable Address : SW IFT, SYDNEY  

Bankers: Bank o i New South Wales, Sydney and 
London.

B E L T I N G
A N D

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

Superlative Quality 
Large Stocks - Prompt Despatch

FRA N CIS W . HARRIS & Co. Ltd.
BURSLEM - Stoke-on-Trent

’Phone: Stoke-on-Trent 7181.
’ Gram s :  Belting, Burslem

I RO N  A C M ETH L  
FOR RESISTING RCIDS

V A L V E S ,  T A P S  AND C A ST IN G S
FO R  C O R R O S IV ES

HAUGHTON’ S METALL IC
C O ., LTD .

30, St. Mary-at-Hill,
London, E.C.3

H . B. Gould, Port Penhryn, Bangor

A Slate Po w 
der In great 
demand as the 
most econo
mical fille r for 
Vulcanice and 
Moulded Rub

ber Goods.

HYDROGEN PEROXIDE
Concentrated Qualities. Dyestuffs & Chemicals

C O L E  & W IL S O N , LTD.
24, Greenhead Road, H U D D E R S F IE L D

Phone: Huddersfield  1993. G ram s: ‘ Colour’  Huddersfe ld

Solvent Recovery  
Plant

Carbon Adsorption 
System

B ritish  Carbo-Norit U nion, Ltd. 
16 , Q ueen A n n e’s Gate, S .W .l.
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The first and best Acid Resisting Alloy 

TANTIRON  

So le  M a n u fa c tu re rs  :

f e n n O X  Foundry Go. Ltd,

Glenville Grove, London, S.E.8
S p e c ia lis ts  in co rro s ion  p rob lem s

COTTON BAGS
A N D

LINERS for SACKS, BARRELS and BOXES

WALTER H. FELTHAM & SON., LTD.
Im perial W o rks, To w er Bridge Road, 

London, S .E .I

THE 
PREMIER 

FILTERPRESS C o., Ltd. 
G rosvenor C ham bers, 

W allington, Surrey. 
Tel : W allington  1635

- LION BRAND  ”
M ETALS A N D  A LLO YS

M IN E R A L S  A N D  O R ES
RUTILE, ILMENITE, ZIRCON, 
MONAZITE. MANGANESE, Etc.

B L  A C  K W  E  L L ’ S  
M E T A LL U R G IC A L  W O R K S  LTD .

GARSTON, LIVERPOOL, 19
E S T A B L IS H E D  1869

LACTIC ACID
S U L P I - I O N A T E D  O I L S  

TANNERS’ MATERIALS 
•  • •

B o w m a n s  (W a r r in g t o n ), L t d
CH EM ICA L .M ANUFACTURERS 

Moss Bank W orks : : : Near WIDNES

LEIGH
&SONS
METAL
WORKS

M AY W E  Q U O TE  for

STEEL PLATE  
W O R K ?

rH E “ TEANTEE’ ’ STANDARD 
PORTABLE CONVEYOR

C O N V E Y O R S  
F A B R IC A T E D  
STEELW O R K  
E T C .

bell
25fi. cr*.
Su itab le
Cora wide
variety of
materials

r .& T . WORKS LTD
Phone: B IL L E S D O N  261 

______________N, LE IC ES T E R

O u r long experience 
and excellent facili
ties help us to  make 
first class Jacketted 
Pans, Stills, A uto
claves, etc., which 
please ourcustom ers

Let us try to please 
you!

LEEDS & BRADFORD BOILER Co. Ltd. 
S T A N  NI N G L E Y  - - • N ear L E E D S
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THE PASCALL ENGINEERING CO. LTD
MANUFACTURERS OF GRINDING, SIFTING AND MIXING MACHINERY 

1 1 4  L I S S O N  G R O V t .  L O N D O N .  N. W.  I

COPPER PLANT
for the CH EM ICAL TRADES 

S T I L L S  

RECTIFYING 
| |  COLUMNS

CONDENSERS

CARBOY HAMPERS
Safety Crates Pack«! Carboy*

Autoclaves 

Calandrias 

Vacuum Pans 

Boiling Pans 

Pipework, 
Coils, etc.

Large S team  jackeiled copper 
boiling and mixing pan with  
geared agitators, steam jacket 

o f m ild sled.

." V U L C A N ” BR A N D

HARRIS (LOSTOCK G R M M )  LTD.
Lostock Oralam Norfhwich

Telephone t  
11*7 (3 lines) NORTHWICH 

Telegram* t 
*  VULCAN ”  LOSTOCK GRALAM

BLUN DELLS &
T. ALBERT CROMPTON & Co. Ltd.
W E S T  I N D I A  D O C K  R D .,  L O N D O N ,  (.1 4  
P h o n « r  - G ram » ;
E u t  383S (3 lln«#) B lun d* li, Phone, Lan d ««

E S T A B L IS H E D  IS2S __________

ROLLER MILLSlaborato
are of inestimable value to  re
search chemists for experimental 
work, sampling and production 
testing.

PASCALL ROLLER MILLS
will process various materials such 
as creams, ointm ents, pastes, 
printing inks, paints, plastics, etc. 
They are perfect replicas in 
miniature of full scale production 
machines and th e  laboratory 
results can be duplicated on the  
production plant.

Write for List CA 10

HBCH1
PUWT

TELEPHONE: PADKNGTON XO»

rl r t c ^  —

5j í í ^
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« ¡ « I S e

will resis t all acids, alkalis and salt solutions 
of high concentration, acid fum es, lubricating 
and m ineral oils. It is also a non-conductor 
of electricity. Gives a lasting protection for 
chemical p lant and also acid and alkali tanks, 
conduits and troughs, if abrasion is not too 
great, can be applied to any clean surface and 
supplied in a variety of colours.


