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PRACTICAL RECOVERY
SOLVENTS

“ÄCTICÄRBONE ” v
methods

Äcetoiie ■ ■ | , .. Alcohol
Ether f- Petrol
Rubber solvents Tri-roMor

Esters

C om plete Plants for Ventilation, R ecovery and 
D istillation designed and installed .

Our large W ar-tim e experience is  availab le now, 
for study of P eace-tim e projects.

PRICE STUTFIELD & CO. LTD.
S  i ■ - O0 ¥ É M C S m C B  S T R E E T ,  E . C . 3.

T0Î .  ItO Y A Ii ’G r a m s :  E x c o n s e c ,



PETER SPENCE & SONS LTD.
NATIONAL ; U:t DINGS ■ ST. M A R 'h sM R S O N A G E '

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

names you

can t  rust

W R I T E  F O R  
P A R T I C U L A R S

A MOST POWERFUL 
AND ECONOMICAL
S T R IP P IN G  A G EN T

TITANOUS
SULPHATE

SIM PLICITY
STEAM

LAND AND MARINE TYPES 
HIGHEST EFFICIENCY 

SIMPLE ACTION

KEY ENGINEERING CO. LTD.
4 QUEEN VICTORIA STREET, LONDON 

AND MANCHESTER
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Here are two Maxilvry stain­
less steel end plates for a 

" f y f  j ! , / "  centrifugal machine, pressed 
out in one operation in four bends. Measuring 63 ins. 
in diameter''by 9/32 in. thick, their diameter after 
pressing was S feet. W e  do not merely o ffe t you 
"  stainless . steel," as over a number of years we have 
carefully’ examined and-classified the needs of users of 
stainless steel, and as a result offer F O U R  qualities 
of'Maxilyry and F O U R  qualities of Imperial, each 
design'd to meet specific requirements.
Write for Maxilvry and Imperial Stainless Steel Booklets to

EDGAR ALIEN &  CO® LIMITED
I M P E R I A L  S T E E L  W O R K S ,  S H E F F I E L D ,  9
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I ODI DE S
P O T A S S I U M  I O D I D E  * I O D O F O R M

★
S O D I U M  I O D I D E  

★
I O D I N E

(Resublimed)

Enquiries should be made to the 
Wholesale and Export Department 

BOOTS PURE DRUG CO. LTD NOTTINGHAM

B969-805

TANKS & VESSELS

London Office: 

149-151, Abbey House 

Victoria Street, S.W.1

Stainless 
Steel
Aluminium 
and other 
Weldable Metals
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B A K E L A Q U E
Synthetic Resin 

Laminated Boards, 
Tubes, Rods, and 

Mouldings

BAKELAQ UE
Resins, Varnishes and Moulding 

Powders

MICA and MICANITE
in al! forms

Vulcanised Fibre and 
Leatheroid

Varnished Cloth, Tape 
and Tubing

Presspahn, Fullerboard 
Ebonite and all 

Insulating M aterial for 
Electrical Engineers

ATTWATERiSONSL™
PR EST O N

E S T A B L IS H E D  1868

P l a n n i n g

G  A S
Nobody realises better than we the 

anxiety felt by British industrialists to return 
to normal peace-time production. A constant 
reminder of this is the big demand for new 
gas-fired equipment.

W hat is th e P o sitio n  ?
The Gas Industry is just as subject to 

shortages of labour, materials and plant as 
many other industries. In the face of present 
production difficulties it would be wrong for 
us to offer any hope of early delivery of 
equipment, especially as the fuel situation 
this winter calls for the use of less rather 
than more gas, even in the tasks of 
reconstruction.

W ar-time research and experience have, 
however, brought many improvements to a 
wide range of ovens, furnaces, burners and 
control devices designed to get the utmost 
benefit from the exact control and flexibility 
of town gas.

With the return of better times indus­
trialists will be able to plan for this scientific 
fuel as confidently as they plan for improved 
methods of manufacture.
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for the control 
of cockroaches

c G A M M E X A N E  ’ is o f particular value in the 
control o f cockroaches — black beetles and steam 
flies. It is safe to use and its efficacy has been 
established beyond question in restaurants, hospitals, 
bakeries and ships, as well as in private dwellings.

Although ‘ Gammexane’ does not destroy the 
eggs, it remains toxic for a long period and kills 
the young insects as they emerge, even many weeks 
after application.

Crickets, fleas, bed bugs, silver fish and many 
other indoor pests can also be eliminated by the 
use o f c Gammexane ’ . A  powder containing 
c Gammexane ‘ G A M M E X A N E  ’ D U S T  D.034

IMPERIAL CHEMICAL INDUSTRIES LIMITED 
NOBEL HOUSE, LONDON, S.W.1
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Sole Proprietors and M anu factu rers :

A U T O M A T IC  C O IL W IN D E R  & ELECTRICAL E Q U I P M E N T  Co., Ltd., 
W in d e r  H ouse ,  Douglas S t r e e t ,  London,  S.W .I ’Phone : Victoria 3404-8

The  A v o M e te r  is one of a useful range of "  A vo  ”  e lectrica l testing 
Instrum ents w hich are m aintaining the “  A v o  '* reputation  fo r an 
unexcelled standard of accuracy and dependability— In fact, a 
standard by which o th e r  Instrum ents are  judged.

1  H E  M o d e l 7  U n iv ersa l 
A voM eter is the  w orld’s m ost 
widely used com bination electri­
cal m easuring instrum ent. I t  
provides 50  ranges o f readings 
and is guaranteed accurate to
B .S. first-grade lim its on  D .C . 
and A .C . from  25  to  100  c/s. 
I t  is self-contained, com pact and 
portable, sim ple to operate and 
alm ost im possible to dam age 
electrically. I t  is pro tected  by 
an autom atic cu t-ou t against 
damage through severe overload, 
and is provided w ith autom atic 
com pensation for variations in 
am bient tem perature.

F o r  Se a r c h in g  L iq uids and 
C o n t in u a l  H a r d  W e a r

BROUGH’S
16 G A U G E ,  40 G A L L O N  
D R U M S  E L E C T R I C A L L Y  
W E L D E D  T H R O U G H O U T  
A R E  E M IN E N T L Y  S U IT A B L E .

As used by all Government Depart­
ments throughout the W ar.

Quick Delivery Guaranteed.

Made also in smaller or lighter 
gauges.

A  B r o u g h ’s D ru m  FOR 

E v e r y  P u r p o se
E. A. B R O U G H  & C O .,  LTD. LIV ERPO O L & SPEKE. Te lephone  G« ° Y A L
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ATHOLE G. ALLEN (Stockton) LTD.
ST O C K T O N - O N - T EES

T'kphon,:.,: C O  D U R H A M
S T O C K T O N  6375 (3 lines)

ARE PRODUCERS OF

BA RIU M  COMPOUNDS

BARIUM CHLORIDE 
BARYTES

IRON COMPOUNDS

FERRIC CHLORIDE (PERCHLORIDE OF IRON) 
' FERROUS CHLORIDE

TOLUENE N ITRATIO N PRODUCTS

MONO NITRO TOLUENE 
DI-NITRO TOLUENE 
TRI-NITRO TOLUENE 
PARA NITRO TOLUENE 
ORTHO NITRO TOLUENE

N O N  M EM B ER S  O F  T R A D E  A S S O C IA T IO N S
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¿ P w á C é ^

' *  YES

Y E S  M M

Y estam in is p u re , d ried , d e-b ittcred  
Yeast— richest in  V itam ins B 1 and 
B2  —  w ith  a 40 per cen t P ro te in  
content. I t  adds greatly  to Food 
V alue, and  im parts an  appetising, 
p iq u an t flavour th a t results in 
increased dem and fo r you r Processed 
Foods.

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

T H E  E N G L I S H  G R A I N S  C O .  L T D . ,  B U R T  O  N  - O  N  - T  R E N  T

EVÄPORÄTORS
b y  KESTNER

FILM TYPE, H O R IZ O N T A L  O R  VER T IC A L 
FO RC ED  C IR C U LA T IO N . SA LT IN G  TYPE. 
S IN G LE  O R  M U LT IPLE  EFFECT.
H IGH  V A C U U M  M ULT IPLE C IR C U LA T IO N  

FOR SEN SIT IVE L IQ U O RS.
SPEC IA L A C ID  EVA PO RA TO RS.

And the new  

H O R IZ O N T A L  FILM EV A PO R A T O R  W H IC H  
EL IM IN ATES M ETALLIC  C O N T A C T  O N  
A LL H EA T IN G  SURFACES.

"  Every Kestner plant is designed to 
suit the Individual jo b ."

K E S T N E R ’S
C H EM IC AL EN G IN EERS

5, G zosvenor G a rd e n s , L ondon, S .W .l
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ANNOUNCEMENT
TO THE TRADE

PHENOL
It is a matter of regret to us that many 

of our regular consumers are finding it 
impossible to make full provision for their 
forward requirements of PHENOL.

The sudden return to production of so 
many commodities long absent from the 
British Market, and the need to export 
British made materials based on PHENOL, 
have resulted in PHENOL demands exceed­
ing supply.

We w ish  to assure our custom ers that:—

1. Phenol production is be ing  m aintained.
2. All possib le steps a re  be ing  taken to

rem ove the m arket deficiency.
3. Phenol as such is not be ing  ex p o rted  in bulk.

M ONSANTO CHEMICALS LTD
V ic t o r ia  S ta t io n  H o u s e ,  L o n d o n ,  S .W .l

Telephone: V ictoria 2255. Telegrams: Monsanto, Sowest, London. Cables: Monsanto. London

h m  13



L A B O R A T O R Y  P R ESS
10 T O N

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

9" x 9" ELECTRIC HOT PLATES 
THERMOSTATIC CONTROL

THE C HEMI CAL  AG E J a n u a r y  5, 1946

INDISPENSABLE FOR TESTING IN THE UP-TO- 
DATE LABORATORY

W E  M AKE A LSO
SMALL TABLETTING MACHINES.

FIN N EY  PRESSES LTD.
B E R K L E Y  S T R E E T  

T E L E q r ° m S E F I N H Y D  8,6 B IR M IN G H A M  I

LIGHT 

ALL WELDED

DRUMS

O  STRONG
•  SAFE
*  RELIABLE

FOR

PENETRATING LIQUIDS
MADE BY

THE CYCLOPS ENG. CO. LTD.
B T J R T O N - O N - T R E N T

PHONE 20BS

HYDRAULIC PRESSES
F R O M  25-250 T O N S . 

IN D U ST R IA L  H O TPLATES FO R  GAS, 
STEAM O R  ELECTR IC ITY .

SPECIAL HYDRAULIC MACHINERY
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WORKS: WIDNES, LANCS Loadon w.ĆT bS « '

FOUNDRY COMPANY^L^MITED

M akers of Special D uty Castings for more than a  Century

The illustration shows a special ribbed, acid-resisting iron casting 
being fettled. Buyers may order Widnes Castings with confidence, 
secure in the knowledge that modern methods and special technique in 
foundry practice are combined as the result of over 100 years’ 
experience in making sand and loam castings.
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Don't fat
that heat e

v e r y  v a l u a b l e  w o r k  has already been done to insulate pipes and 
tanks by lagging, but it is probable that insufficient attention is still given 
in Works and Factories to the efficient insulation of whole buildings. 

Specialist advice on this vital question is available in the Fuel 
Efficiency Bulletin n o .  12, “ t h e r m a l  i n s u l a t i o n  o f  b u i l d i n g s , ”  ob­
tainable from your Regional Office o f the Ministry o f Fuel and Power.

POINTS TO

ABOUT

HEATING

1 Once a building has been heated up to the 
necessary tem perature, fuel is only needed to  main­
tain that tem perature.

D  p M  p M  R P R  2 T he speed a t which a building cools (due to  the
■ » t i l l  t i l l  U t i l  escape o f heat by various means) governs the

am ount o f fuel which is required to replace the 
escaping heat and m aintain the tem perature.
3 A dequate  insulation  reduces the heat loss and, 
hence, less fuel is required to m aintain the tem pera­
ture. And, rem em ber, the building will be cooler 
in sum m er.

T L e m e m b e r  . . .

effective insulation cuts fu e l consumption
I S S U E D  B Y  T H E  M I N I S T R Y  O F  F U E L  A N D  P O W E R
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B. T. L. WI  DE R A N G  E 
E L E C T R I C  O V E N S

Mark V.

i f  Tem p eratu re  Range 20
to 300°C.

i f  Regulation by B.T.L. Bimetallic 
Regulator. Accuracy of control 
^  l °C . at any given place In the 
oven. Temperature variation 
from place to place does not 

. exceed 2 £ %  of the working 
temperature.

-)e Stain less Steel C h am b er in
double Solacite casing.

i f  Co ntro ls grouped on front, 
flush mounted.

i f  Red and G reen  Indicator 
Lam ps.

Prices : Complete w ith Therm om eter
In ternal sizes

No. 2
Heigh t W id th  D epth  
I4ln. x  I2in. X I4ln. £34 18 6

No. 4 24ln. x  I6in. x  Min. £48 8 0

B T Descriptive leaflet on request from 
the ACTUAL MANUFACTURERS

B T
N / N /

BAIRD  & TATLO CK ( L o n d o n ) LTD.
M akers o f Scientific Apparatus and Laboratory Equipment 

14-17 ST. C R O SS  ST R EET , L O N D O N , E.C.I

Latest Model Incorporating many Important Improvements



fo r ACID N E U T R A L IZ A T IO N , C LA R IFIC A T IO N  O F L IQ U ID S, 
D EW A TE RIN G  O F  SL U D G E S, E F F L U E N T  PU R IF IC A T IO N , 
F IL T R A T IO N  AND FLO CC U LA T IO N , PIC K L IN G  LIQ U O R  
T R E A T M E N T , P U R IF IC A T IO N  O F TRA D E W A STE , S E D I­
M E N T A T IO N  AND T H IC K ­
E N IN G , SE PA R A T IO N , O F 
SO LID S FROM  L IQ U ID S ,
SODA RECOVERY, W E T  

M A T ER IA L HANDLING 

Including  
AGITATORS-: C A U S T IC IZ - 
E R S , C L A R IFIE R S, C L A SS­
IF IE R S , c o .n ;v  e  y  o r  s ,
D EW A TE RIN G  M ACH IN ES 
ROTARY VACUUM  F IL ­
T E R S, SAND W ASHERS,
S L U D G E  P U M P S ,

TH IC K E N E R S, etc.

Rotary Pulp Washing Machine, with 
Pitch Pine Trough, Wash Gear and 

Scraper Knife.
Rotary Vacuum Filler, with Take-off 

Roller and Repulper.

UNIFLOC REAGENTS LTD
— SWANSEA —

Phone : Swansea 5164 
(3 lines)'

Grams : Unifloc, Swansea

418A GLOSSOP ROAD, SHEFFIELD, 10
Telephone: 60078-9 Telegrams : C RESO L

t  . S  J .  '
T H E  C H E M IC A L  A G E  J a n u a r y  5 , 194b

BRITISH TAR PRODUCTS
L I M I T E D — - 

Makers of 
PYRIDINE

ANTHRACENE OIL
CARBOLIC CRYSTALS 

CRESYLIC ACIDS 
META-CRESOL

NAPHTHALENE 
TOLUOL

SOLVENT NAPHTHA 
XYLOL
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The Chemical Age
A W eekly Jo u rn a l Devoted to In du strial and Engineering C h em istry

B O U V ERIE H O U SE, 154 FL EE T S T R E E T , LO N D O N , E.C.4 

Telegrams: ALLANGAS FL EE T LONDON Telephone: CENTRAL 3 2 1 1  (10 lines)
GLASGOW : 116  Hope Street (Central 3970) BIRMINGHAM: Daimler House, Paradise Street (Midland 0784 5)

TH E CHEMICAL AGE offices are closed on Saturdays in accordance with the adoption ot the five-day week by
Benn Brothers Limited

VOL. LIV 
No. 1384. J a n u a r y  5 , 1946 Annual Subscription 2 is. 

Overseas 26s.

Oxidation and W eathering
T H E  su b jec t of o x id a tio n  h as  received 

a g re a t  d eal of a tte n tio n  since C. .T. 
an d  H . B . B a k e r d e m o n s tra te d , in 
1887-88, th a t  c arb o n  c an n o t be read ily  
ox idised  even a t  a red h e a t.  T h is work- 
p roved  difficult of ex p la n a tio n , but i t  w as 
found to  be w idely  tru e  th a t  ox idation  
reac tio n s  of m an y  ty p es re q u ire  th e  
p resen ce  of w a te r ,  even th o u g h  i t  be in 
tra c e s  on ly , befo re  th ey  can  occur. T he 
Ju b ile e  M em oria l L ec tu re  by  P ro fesso r 
Tow nend co n ta in ed  m u ch  a d d itio n a l in ­
fo rm a tio n  on re ce n t d iscoveries , w hile  th e  
w o rk  of P ro fe sso r E g e rto n  h as fu r th e r  
e x te n d e d  o u r know ledge of th e  m ech an ism  
of o x id a tio n  and  com bustion . T he facto rs 
d e te rm in in g  slow  o x id a tio n , slow com b u s­
tio n , and  sp o n tan eo u s ig n itio n  have  b e ­
com e of in c re as in g  im p o rta n ce  in  prob lem s 
con n ec ted  b o th  w ith  th e  in te rn a l comb'us-
tio n  en g in e  and o x id a ­
tio n  p rocesses in 
g en era l. T h ey  m ay  
lead to  new  processes 
of chem ical sy n th esis .

T ow nend h as  d em o n ­
s tr a te d  t h a t  th e  sim ple  
view  of com bustion  
and ig n itio n  is  no 
longer te n a b le . T h is 
w as t h a t  ig n itio n  te m ­
p e ra tu re  w as th a t  
te m p e ra tu re  to  w hich 
th e  m ed iu m  m u s t be 
ra ised  so t h a t  th e  h e a t  
lo st from  th e  system  
by con d u ctio n  th ro u g h  
th e  w alls of th e  e n ­
closu re  is  m o re  th a n  
co u n te rb a lan ced  by 
th e  r a te  a t  w hich  :it

On O ther P ages
Recent R ussian  W ork on Corrosion
D yestu ffs fo r  India  ................
Parliam entary Topics ................
Physical So c ie ty ’s E xhibition  
Neu: S c ien tific  E quipm ent
Pharm aceutical E xports  ...............
N ew  Control Orders ...............
A C hem ist’s llo o ksh a lf ................
hea d  Oxides (Junta ................
Patents in  France
Coal-Tar P roducts ............................

M e t a l l u r g ic a l  S e c t io n  
German M agnesium Production ... 
S tee l Prices Raised
Cast Iron Research  ................
A N ew View o f W elding ... 
Forging A lum in ium  Alloys 
The Longhorn T in  Sm elter ...

S tocks and Shares 
R ritish  Chemical Prices

is evolved by th e  re ac tio n . T h e  te m p e ra ­
tu r e  th e n  rises u n til  ig n itio n  occurs an d  a 
flam e ap p ea rs . T h e  o ccu rren ce  of in h ib i­
to rs  and p ro m o te rs , of long  in d u ctio n  
p erio d s , an d  so fo r th , caused  a b an d o n m en t 
of th is  sim ple  view  an d  led  to  th e  d evelop ­
m en t of th e  c h a in  th eo ry  of ch em ica l 
re ac tio n s , from  w hich  i t  follow s t h a t  
o x id a tio n  an d  co m b u stio n  re ac tio n s  d e ­
p end  upon th e  e n co u n te r  b e tw een  re ac tiv e  
bodies, th e se  “  bodies ”  b e in g  p robab ly  
a to m s o f free  rad ica ls .

T he b eh av io u r of th e  paraffin s is 
a p p a re n tly  th e  key  to  th e  door of th is  
p a r tic u la r  sto reh o u se  of know ledge. W ith  
th e  h ig h e r paraffin s th e re  m ay  occu r u n d e r 
c e r ta in  co n d itio n s w h a t  a re  know n as 
“  cool flam es .”  W h ile  slow com bustion  
re ac tio n s  can  be in it ia te d  a t  150-200° 0 . ,  
th e y  becom e suffic ien tly  ac tiv e  a t  h ig h e r 

te m p e ra tu re s  to  cause  
th e  p ro d u c ts  to  be 
lu m in e sc en t, w h ile  a t  
s t i ll  h ig h e r te m p e ra ­
tu re s  w eak  explosions 
o ccu r, sy n ch ro n isin g  
w ith  th e  passag e  of 
“  cool f lam es .”  A t 
h ig h e r te m p e ra tu re s  
a g a in , cool flam es are  
no lo n g er fo rm ed  and 
th e  com b u stio n  b e ­
com es less ra p id . A t 
s ti ll  h ig h e r  te m p e ra ­
tu re s  n o rm al com b u s­
tio n  (explosion) will 
occur.

“  Cool flam es ”  a re  
slow  - m ov ing , p a 1 o 
b lu ish  flam es of in ­
co m p le te  co m b u stio n

ü
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g iv ing  rise  to  p ro d u c ts  s tro n g ly  a ldehydic  
and  p e ro x id ic  in  c h a ra c te r . T he ty p e  of 
co m b u stio n , o r o x id a tio n  se t  up d epends 
n o t only on th e  te m p e ra tu re ,  b u t  also on 
th e  p re ssu re . AVe do n o t propose to  des 
cri be  th e  v a rio u s ty p es of com b u stio n  o r 
th e  ran g es over w hich  th e y  occur in 
d e ta il. T hey  h a v e  been e m in e n tly  well 
d e a lt  w ith  by  P ro fesso r T ow nend  in his 
Ju b ilee  M em orial L ec tu re  (C h em . In d .,  
Nov. 10, p .  340). T'ho im p o r ta n t  p o in t 
to  w hich a tte n tio n  is h e re  d ra w n  is th e  
o ccu rren ce  of pero x id es in th e  p ro d u c ts  
of th e  re ac tio n  w h ich  lead s to  cool flam es. 
S hould  we be f a r  fro m  th e  t r u th  if  we 
considered  cool flam es as be ing  th e  f irs t 
s ta g e  of co m p le te  com b u stio n  in  th e  
n o rm al w ay , a  s ta g e  w h lc h a lw a y s  occurs, 
even th o u g h  i t  m a y  be m a sk e d ?  In  l a y ­
in g  th is  w e  do n o t  forget, t h a t  th e re  a re  
tw o  ty p es of ig n itio n : in th e  no rm al 
flam e ra n g e  com b u stio n  is in it ia te d  by 
sp a rk  ig n itio n : in th e  cool flam e ran g e  
sp a rk  ig n itio n  is  of no  a v a il ,“  cool flam es 
b e in g  sa tis fa c to r ily  in it ia te d  o n ly  by 
m ea n s  of a sou rce  of co n tro lled  te m p e ra ­
tu re , c .q .,  a  hea ted  w ire .”  T o w n en d ’s 
co m m en ts  on th is  seem  to  su g g est th a t  
su ch  co m b u stio n  is a lw ays a  tw o -stag e  
p rocess , b u t  t h a t  un less th e  e.onditions 
a re  r ig h t,  th e  first s ta g e  does n o t pass 
in to  th e  second stag e .

Q u ite  c lea rly , th e  fo rm a tio n  of cool 
flam es is governed  by th e  a d eq u a te  
fo rm a tio n  and su rv iv a l of a n  in te rm e d ia te  
p ro d u c t. W e. q u o te  fro m  th e  Ju b ile e  
L e c tu re :  " I t  is  know n th a t  p e rox ides 
a re  co n cern ed , b u t  in view  of th e  fact 
t h a t  cool flam es can  bo p ro p a g a ted  
th ro u g h  cold m ed ia , i t  is d o u b tfu l 
w h e th e r  th e y  can  be d e te rm in e d  m ere ly  
b y  th e  sp o n tan eo u s decom position  of 
peiroxides; a lth o u g h  th is  w ould be th e  
sim plest, ex p la n a tio n . T he second s tag e  
flam es do, how ever, occu r a t  p ressu res 
w hich  enab le  th e  b u ild in g  up in th e  cool­
in g  p ro d u c ts  from  cool flam es of c ritic a l 
c o n ce n tra tio n s  of p e rox ide  m a te r ia l .”  
P ro fesso r E g e rto n  is p e rh ap s  less cau tio u s  
th a n  P ro fesso r T o .vheud , and  is of th e  
op in ion  t h a t  ig n itio n  is e ssen tia lly  a  
m a t te r  of th e  fo rm atio n  an d  decom post 
t io n  of perox ides. I f  t h a t  is so, th e re  
m u s t b e  p re se n t th e  su b s tan ces  from  
w hich  p e ro x id es-can  be fo rm ed , an d  th e re  
m ust, be th e  r ig h t con d itio n s fo r th e  
fo rm atio n  and  su b seq u e n t decom position  
of, th ese  perox ides. That, w ould  seem  to  
be an  e x p la n a tio n  of th e  cu rio u s 
b eh av io u r of th e  h ig h e r  p a raffin s, a

b eh av io u r w h ich  m ay  well be g en era l for 
all su b s ta n c es , b u t  m ask ed  by th e  very  
sm a ll, o r o v erlap p in g , a rea s  of p re ssu re  
and te m p e ra tu re  w ith in  w hich  one class 
of. re ac tio n  is  fav o u red  g re a tly .

T he m a t te r  h as been  c a rr ied  fu r th e r  in 
a  p a p e r e n tit le d  “ T he M echan ism  of th e  
O x id a tio n  of C o a l,”  la te ly ,  read  before  
th e  In s t i tu t io n  of G as E n g in e e rs  by  R . E . 
Jo n e s  and  P ro fesso r T ow nend . H e re  i t  
lias been  show n th a t  th e  w e a th e rin g  of 
coal is  a re ac tio n  of th e  sam e ty p e  as 
th e  g aseous re ac tio n s  s tu d ie d  h ith e r to .  • 
T h e  f irs t re ac tio n  b e tw een  eoal and  -the 
a tm o sp h e ric  a ir  a p p ea rs  to  involve chem i- 
so rp tio n  of oxygen  by th e  coal, w h ich , in 
th e  p resence  of w a te r , is  follow ed by th e  
fo rm a tio n  of a carb o n -o x y g en -w ate r (or 
co al-o x y g en -w ater) com plex. I t  h a s  been 
found  t h a t  w a te r  is  e ssen tia l fo r th e  
fo rm a tio n  of th e  “  p e roxygen  ”  b o th  in 
coal an d  in  c a rb o n , and  t h a t  th e  course 
of slow o x id a tio n  of carb o n  follows th e  
sam e  p a th  as t h a t  o f w e a th e r in g  of coal. 
T h e  ro le of w a te r  in  com b u stio n — so long 
a  puzzle— is now  re g ard e d  as c le a r : i t  is 
to  p ro v ide  one of th e  specific reac tio n  
m a te r ia ls  n ecessa ry  fo r th e  fo rm a tio n  of 
p e ro x id es, w ith o u t w h ich  th e  ox id a tio n  
a p p a re n tly  c an n o t ta k e  p lace. T hese 
p erox ides in  coal an d  carb o n  b re a k  dow n 
q u ite  la p id ly  a t  and  above 70° C . ; a t  
t h a t  te m p e ra tu re ,  w hich  is c r it ic a l  ;n 
coal w e a th e r in g  an d  sp o n tan eo u s co m b u s­
tio n , coal w ill, u n d e r  p ro p er co n d itions, 
beg in  to  h e a t  up  ra p id ly , lead in g  to  o v e r­
all o x id a tio n . T h u s, fo r th e  f irs t t im e , 
all c o m b u s tjo n  and  o x id a tio n  p rocesses 
a re  b eg in n in g  to  a p p ea r as e ssen tia lly  
s im ila r  ty p es  of re a c tio n , a p p a re n tly  d e ­
p en d in g  on th e  p rio r fo rm atio n  of 
perox ides.

T he w o rk  a t  L eeds U n iv e rs ity  on coal 
o x id a tio n  m ay  have  a p ra c tic a l b e a rin g , 

-since i t  w ould a p p ea r t h a t  com bustion  an d  
th e  w e a th e r in g  of coal can  be in h ib ited  
b y  p re v en tin g  th e  fo rm atio n  of th e  
p e ro x id es. I t  is p o in ted  o u t th a t  su b ­
s ta n c e s  a re  know n w hich  p re v en t c e r ta in  
a u to x id a tio n  re ac tio n s  b y  com bin ing  w ith  
th e  perox ides. T hese su b s ta n c es  a re  n o t 
y e t  app licab le  to  coal w e a th e r in g , b u t  th e  
a u th o rs  re m a rk  th a t  if  th e  m o st im p o r­
t a n t  sing le  agency  in th e  spontaneou-- 
h e a tin g  of coal is th e  fo rm a tio n  of a coal- 
w a ter-o x y g en  com plex , i t  should  n o t be 
a d ifficult m a t te r  to  find  a oom pound 
w hich  w ill d e s tro y  it., th e re b y  in h ib itin g  
th o se  re ac tio n s  w h ich  lead  to  th e  genera l 
b reak d o w n  a n d  h e a tin g  of c o a l.”
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A N D  C O M M E N T SN O T E S
The D islocation of In d u stry

of th e  m o st u r g e n t , p rob lem s of 
' “ '1 9 4 6 ,  assu m in g  t h a t  we a re  in ten d in g  
to  re tu rn  to  so m e th in g  lik e  ou r p re -w ar 
econom ic s t ru c tu re ,  w ill be  th e  re -tra n s fe r  
o f ' w ar w ork ers  to  th e i r  o rig in a l jobs. 
Som e figures re cen tly  issued  by  th e  
M in is try  of L a b o u r show  th e  changes in 
th e  n u m b ers  of w orkers em ployed in 
v a rio u s b ran ch es  of in d u s try , co m p arin g  
m id-J945 w ith  m id-1939; and som e of th e  
a lte ra tio n s  a re  • in d eed  s tr ik in g . T he 
ch em ica l in d u s try — lis te d  u n d e r th e  h e a d ­
ing “  ch em ica ls , explrisives, p a in ts , e tc .,— 
is one of h a lf-a -dozen  c a te g o r ie s .th a t  show 
an in crease  in  th e  n u m b er of w o rk e rs  e m ­
ployed. T he o th e rs  a re  en g in eerin g , 
vehicle  c o n s tru c tio n , sh ip b u ild in g , t r a n s ­
p o rt, and  “  m isce llaneous "  tra d e s  and 
se rv ices. Som e of th e  b ig g es t d ecreases 
a re  show n in  m in in g  and  q u a rry in g  (o th e r  
th a n  c o a l) , b r ick m ak in g , te x tile s , p ap er 
and  p r in tin g , and  b u ild in g  and public  
w orks. T h e  in crease  in th e  n u m b er of 
ch em ica l w o rk ers  is, co m p a ra tiv e ly  sm all, 
from  269,590 to  427,980, so t h a t  i t  m ig h t 
be considered  t h a t  ' th e re  w as b u t  lit t le  
a d ju s tm e n t to  be m ade . N o acco u n t 
is ta k e n  in  th ese  figures, how ever, of 
changes in sid e  th e  in d u s try , and  we 
should  su rm ise  t h a t  th e  n u m b e r of w o rk ers  
on  explosives (fo r ex am p le) w as co n sid er­
ab ly  la rg e r  in  1945 th a n  in  1939, and  th a t  
o th e r  sec tio n s of th e  chem ica l in d u stry  
h ad  to  suffer in consequence. T h e  sw itch  
b ack  to .  c iv ilian  em p lo y m en t h a s  a lread y  
s ta r te d ,  of co u rse , b u t  th e se  figures do 
give a  good idea  of th e  d islo ca tio n  w hich  
B ritish  in d u s try  h as  su ffe red , and  th e  
am o u n t of a d ju s tm e n t  t h a t  w ill h av e  to  be 
m ade .

French  Potash

T H E  co n d ition  in w hich th e  F re n c h  
p o ta sh  m in es in  A lsace w ere  left by 

th e  G e rm an s w as m uch  w orse th a n  th a t  
in d ic a te d  by  th e  f irs t re p o rts . The 
am o u n t of n ecessa ry  re p a irs  and  re p la ce ­
m e n t w o rk  w as found to  in crease  
enorm ously  as op era tio n ^  p roceeded . T his 
s ta te  of a ffa irs  re su lte d  n o t on ly  front 
sa b o tag e  and  lo o tin g  b y  th e  e n em y  b u t  
fro m  sh ee r n eg lec t of u pkeep  of th e  
u n d e rg ro u n d  e q u ip m e n t. T he diversified  
d am ag e  involved such  v ita l accessories as 
conduit-pipes;, w a te r  bo ile rs and ta n k s . 
A lth o u g h  th ese  a t  first ap p eared  to  be  in  
good o rd e r, th ey  w ould b re ak  dow n su d ­

den ly  in  course  .o f o p e ra tio n s . A n o th e r 
fa c to r  w h ich  h as  im peded recovery  ha< 
been  th e  i r re g u la r i ty  of th e  supp ly  of 
e le c tr ic  pow er, a ris in g  fro m  excessive  local 
calls on a l im ite d  p ro d u c tio n . A lthough  
a  c e r ta in  p r io r ity  of a tte n tio n  w as 
n a tu ra lly  given to  re p a ir  of th e  w o rk m en 's  
houses, th e  g en era l reco n s tru c tio n  w ork 
h as  p roceeded  so efficiently  t h a t  th e  q u a n ­
t i ty  of raw  m a te r ia l  m in ed  w as in creased  
n e a r ly  fourfo ld  b e tw een  J u ly  an d  O c tober. 
1945. P ro b ab ly  a b e t te r  in d ica tio n  of 
th e  p ro g ress m ad e  is afforded by  th e  fa c t 
t h a t  tw o fa c to rie s  w hich  resu m ed  o p e ra ­
tio n s  on J u ly  15 p roduced  over 13,000 
to n s  of m u r ia te  of p o tash  in  A u g u s t and 
over 16,000 to n s  in  S e p tem b e r. Two 
m o re  fa c to rie s  h av e  re ce n tly  b een  p u t  in to  
o p e ra tio n .

D aily  Im provem ent
R A N SP O R T  h a s , of course , been a 
tro u b le , especially  th e  s c a rc ity  of a v a il­

ab le  tru c k s  for in lan d  fre ig h t.  A daily  
im p ro v e m en t can  be  reco rd ed , how ever, 
and  w a te r  and  road  tra n s p o r t  h a s  been  
u tilised  to  th e  g re a te s t  possib le e x te n t. 
A s t a r t  h a s  a lre ad y  been  m ad e  w ith  th e  
e x p o rt of p o ta sh  to  N o rth  A frica  and  th e  
F re n c h  colonies. I n  view  of th e  fa c t  th a t  
th e  m in es w ere  no t l ib e ra te d  u n t i l  th e  
la s t  d ay s of th e  w a r, and  th a t  th e  H a u t-  
R h in  ra n k ed  fo u rth  in th e  l is t  of th e  
m o st-bom bed  d e p a r tm e n ts  of F ra n c e ,  i t  is 
a  m a t te r  fo r c o n g ra tu la tio n  t h a t  th e  p ro ­
d u c tio n  h a s  a lre ad y  re ac h ed  50 p e r  cen t, 
of i ts  p re -w ar level. I t  should  n o t be d e ­
duced  fro m  th is  s ta te m e n t t h a t  am ple  
supp lies of p o ta sh  w ill soon be availab le  
fo r ' th is  c o u n try . F a c to rs  m il i ta t in g  
ag a in s t th is  a re  th e  a cu te  need for po tash  
in a ll th e  l ib e ra te d  co u n trie s  and th e  fac t 
th a t  m an y  of th e  G erm an  m ines a re  ou t 
of ac tion .

A Sacch arin  A n n iversary

TH E  c e n te n a ry  (1946) of I r a  R e m sen 's  
b i r th  in  N ew  Y ork  is a  re m in d e r  th a t  

th is  o rg an ic  ch em ist sh a red  th e  d iscovery  
of sa c ch a rin  w ith  F ah lb 'erg . R em sen  w as 
f irs t a d o c to r of m ed ic in e , and  w ro te  a 
th e s is  on th e  f a t ty  d e g en e ra tio n  of th e  
liver— “  a su b je c t of w h ich  h e  w as p ro ­
found ly  ig n o ra n t ,”  acco rd in g  to  t h a t  
fam o u s c r it ic  “  H .E .A .”  B u t  a f te r  a 
p e rio d  in , G e rm an y , w here  h e  cam e  u n d e r 
th e  in fluence of V o lh a rd  a t  M u n ich  and 
F i t t ig  a t  G o ttin g e n  (h e  w ould  h a v e  p re ­
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fe rre d  his ow n choice, L ie b ig ) , B em sen  
re tu rn e d  to  A m erica  and  e s tab lish ed  h im ­
se lf as a c h em ist, occupying  th e  c h a ir , 
l ir s t  of physics an d  c h em is try  a t  W illiam s 
College (w here  no  la b o ra to ry  w as a v a il­
ab le) an d  th e n  of c h em is try  a lo n e  a t 
Jo h n s  H o p k in s , of w hich  college he  b e ­
cam e p re s id en t in  1901. H e  w as a m e m ­
b e r of th e  b o a rd , ap p o in ted  by' R oosevelt 
in  1909, w hich  re ta in e d  benzoic acid  as a 
p e rm it te d  p re se rv a tiv e  a f te r  R em sen  and 
o th e r  m em b ers  h a d  ex p erim en ted  on th e m ­
selves. R em sen  w as an  in sp ired  te a c h e r  
and  a w r i te r  of tex tb o o k s  o ften  used  in  
th is  c o u n try  and  tra n s la te d  in to  G erm an . 
H e  also  founded  th e  A m erica n  C hem ical 
■Journal, w hich  w as a fte rw ard s in co rpora­
ted  in  th e  Jo u rn a l o f th e  A m erican  S oc ie ty . 
I t  m ay  be n o ted  cn passant th a t  w hereas 
th e  d iscoverers of sa c ch a rin  a re  know n, 
th e  proof t h a t  i t  is h a rm less  w as le f t to  
th a t  sm all boy lo st to  h is to ry , w ho  sw al­
lowed m ore th a n  10 0  ta b le ts  an d  suffered  
n o th in g  w orse th a n  a com a and n e ttle - ra sh  
fo r h is c u rio s ity  I

A tom ic C om m ission

IT w ould  a p p ea r t h a t  th e re  is , in th e  
a tm o sp h e re  of M oscow , som e q u a lity  

th a t  is conducive to  g e ttin g  on w ith  th e  
jo b , a n d  i t  is im p o r ta n t  new s t h a t  a  p ro ­
posal to  e s tab lish  a  C om m ission fo r th e  
C ontro l of A tom ic E n e rg y  should  have  
e m a n a te d  from  th e  C onference of F o re ig n  
S e c re ta r ie s , fu r th e r in g  th e  p ious hopes 
of th e  T ru m a n -A ttle e  s ta te m e n t .  A reso lu ­
tion  in  five p a r ts  is to  be su b m itte d  to  th e  
G en era l A ssem bly of th e  U n ited  N a tio n s , 
P a r t  1 e s tab lish in g  th e  C om m ission , w hile 
i ts  te rm s  of re fe ren ce  a re  included  m 
P a r t  V . I t  is in te re s tin g  t h a t  C an ad a—  
even  if n o t re p re se n ted  on th e  S ecu rity  
C ouncil— is to  be a llo tte d  a p lace on th e  
C om m ission , a long  w ith  B r i ta in ,  C h ina, 
F ra n c e , th e  U .S .A ., and th e  U .S .S .R . So 
fa r as we are  co n cern ed , i t  is th e  first of 
th e  te rm s  of re fe ren ce  th a t  is a ll-im p o r­
ta n t ,  fo r th is  is a  p roposal to  ex ten d  
be tw een  all n a tio n s  th e  ex ch an g e  of basic 
sc ien tific  in fo rm a tio n  for peacefu l ends. 
I f  th is  proposal is ho n estly  c arried  ou t, 
th e  o th e rs  follow alm ost as in ev itab le  
co ro lla rie s— th e  co n tro l of a to m ic  en ergy  
to  en su re  i ts  re se rv a tio n  fo r p eacefu l p u r ­
poses, th e  e lim in a tio n  of m ass-d e s tru c tio n  
w eapons, and  th e  in s t i tu t io n  o f 'sa feg u a rd s  
by m ean s of in sp ection . I t  is conceivable  
t h a t  one m ad  sc ie n tis t could be found  w ith  
an  a m b itio n  to  blow  up th e  c iv ilised  w o r ld : 
to  d iscover tw o would be a m u ch  m ore

difficult ta s k ,  w hile  th e  co in c id en t p resence  
of th re e  o r m ore  such  is h a rd ly  to  be 
th o u g h t of. R ea lly , th e  p roposals a re  no t 
so re v o lu tio n ary . Science is by n a tu re  
in te rn a t io n a l— its  h isto ry ' p ro v ides an infi­
n i ty  of in s ta n c e s ; i t  w as on ly  th e  in se n ­
s a te  a m b itio n  of th e .G e rm a n s  to  d o m in a te  
th e  w orld , by  w h a tev e r  m ean s , t h a t  led  to  
th e  w alliug-off of sc ien tis ts  in to  n a tio n a l 
co m p a rtm e n ts . T h e  new  schem e m ere ly  
allow s sc ien tis ts  to  re v e r t  to  th e ir  n a tu ra l  
s ta te .

Safety  L iteratu re

A  K IN D  and  can d id  frien d  h as  ta k e n  
us to  ta s k  fo r be ing  p e rh ap s  a l it t le  

to o  lib e ra l, in o u r la s t  w eek ’s issu e , in  th e  
p ra ise  bestow ed  on th e  vo lum e know n as 
Percy V erses, and has su rm ised  th a t  we 
m ig h t hav e  been w ritin g  w ith  th e  to ngue  
in  th e  e d ito ria l cheek . W ell, w e do no t 
suppose  t h a t  an y  of o u r 're ad e rs  w ill really' 
ex p ec t to  g e t a  “  lav ish  p ro d u c tio n  ”  for 
six p en ce , b u t  i t  is o u r h o n est op in ion  th a t  
th e  rid icu lo u s a d v en tu re s  of “  Percy  
V ere  ”  do do a c e r ta in  a m o u n t of good 
in  th e  p re v en tio n  of acc id en ts  in fac to ries . 
A m ore serious a cc u sa tio n , w h ich  h as  
been su g g ested  by' som e, is t h a t  th e  p ro ­
d u c tio n  of th is  and  s im ila r  pub lica tio n s 
is a w a ste  of p a p e r and of public  m oney. 
As to  p a p e r , we could  n am e  a th o u san d  
o th e r  p u b lica tio n s  w h ich  w ere m uch less 
w o rth  p r in tin g — 110 one h as been  m ore  
c r it ic a l  of th e  lav ish  use  of p a p e r on 
official p u b lic ity . On th e  econom ic side 
w e h a v e  m ad e  ex ten siv e  in v es tig a tio n s , 
an d  th o u g h  th e  R oyal Society  fo r th e  
P re v e n tio n  of A ccid en ts  in fo rm s u s t h a t  
th is  p u b lica tio n  is, in  fa c t,  sponsored  by 
th e  M in is try  of L ab o u r, we find th a t ,  like  
any o th e r honest book, Percy Verses  is 
ex p ec ted  to  p a y  fo r itse lf. As th e  first- 
ed itio n  is now  p ra c tic a lly  e x h au s te d , i t  
docs n o t  look as th o u g h  m u ch  of th e  cost 
w ould be ad d ed  to  th e  ta x p a y e rs ’ a lread y  
heavy’ b u rd e n . One of th e se  days we 
ho p e  to  have  th e  o p p o rtu n ity  of be ing  
rea lly  v itr io lic  ab o u t som e of th e  p u b lica ­
tio n s  th a t  rea lly  do w aste  p a p e r  and have  
no. ju s tif ic a tio n  w h a te v e r  in  b e in g  m a n u ­
fa c tu re d  a t  th e  p u b lic  expense.

1 9 4 6
E  take this opportunity o f  wishing 
all our readers happiness, prosperity, 

and good health in the twelve months 
that lie ahead.
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Recent Russian W ork on Corrosion
Chemical Apparatus and Halogen Compounds

From a Correspondent

AM O NG the m any in teresting  papers 
read  a t  the  second C onference 011 C or­

rosion in Moscow, 1943, was one dealing 
with the  work of th e  S ta te  In s titu te  of A p­
plied C hem istry (L eningrad) on the corro­
sion of chem ical a p p ara tu s , by P rofessor 
Ts. A. A djem yan, of which a slightly  con­
densed version is given here.

T h e  pap er sum m arises some of the  p rin ci­
pal resu lts  ob tained  from  research  u n d e r­
taken  du ring  a period of th ree  years 
(1938-40) to tes t th e  corrosion resistance 
(stability) of different m ate ria ls employed in 
th e  construction  of ap p ara tu s  destined  for 
fundam en ta l R ussian chem ical industries. 
Among these basic b ranches of th e  chem ical 
industry  m ay be noted : (a) p roduction  of 
halogen salts , such as ch lo rides; (b) su lphur 
com pounds; (c) fluorine com pounds: (d)
halogen com pounds of the  iodo-brom ine 
ty p e ; (e) general re sea rch  on m ateria ls 
liable to  corrosion.

C h lo r id e  S o lu t io n s
Special a tten tio n  was devoted to behaviour 

of m etals and o th er m ateria ls in evaporation 
processes, w hether open or vacuum , p a r tic u ­
larly  in trea tin g  calcium  chloride  and m ag­
nesium  chloride solutions, and in the’ m other 
liquors con tain ing  ammonium chloride from 
soda m anufacture .

T he calcium  chloride solutions ranged in 
concen tra tion  from  37 to  75 T>er cent. C aC l, 
a t  tem p era tu res of (10-80°C., and these were 
no t m arkedly corrosive. Iro n , copper, 
brass, alum inium  bronze (special 
R ussian  type), and silver showed only slight 
loss in  w eight. T he same applied also to 
R ussian chromium  alloys (E J-2, E J  17, 
SEM CH-27), to chrom e cas t iron , and to 
chrom e-nickel alloys (E Y a-0  and EYa-11). 
T he one possible exception w as E J-2 , which 
in some cases showed slight corrosion points. 
B u t a t  h igher tem p era tu res , up to 150-170°, 
corrosive action increased sharp ly . In  iron 
th is  am ounted to 1-1.5 g . /m .2/h r . ,  and w ith 
copper and alum inium  bronze (Bajm ) it  was 
0.5-1 g. W ith  b rass (L-68) i t  w as som ewhat 
less, bu t here  there  was appreciable loss of 
zinc. T he chrom e alloys o r steels (E.T-2, 
etc.) showed local corrosive action. The 
chrom e-nickel steels stood up fa irly  well, bu t 
even here  th ere  was some localised p itting . 
W ith silver the  weight-loss w as about 
0.2  g . /m .’ /h r .

In  vacuum  evaporation  of m agnesium  
chloride the  corrosion-resistance of the  
m etals tested  was about the  same as w ith 
calcium  chloride. S tirrin g  th e  solutions 
usually  increases th e ir  corrosive action on

iron  and coloured alloys (bronzes), b u t in 
laboratory ' tes ts w ith boiling solutions, agi­
ta tin g  appeared  to m ake little  difference. 
G enerally , fo r p ractica l purposes, iron  may 
be regarded  as the  accep tab le  m ate ria l, bu t 
it is necessary' to consider the  effect of im­
p u ritie s in the  p roduct. Chrom ium  alloys, 
except chrom e cast iron , a re  to be excluded. 
W ith  chem ically pu re  p roducts (solutions) 
and in the  absence of welded jo in ts , chrome- 
nickel steels can be used, especially if m olyb­
denum  is included in  th e ir  com position (steel 
E l - 183). A lum inium  bronze (Bajm ) m ight 
also be su itab le , bu t some im purity  in  th e  
p roduct m ust th en  be expected.

E v a p o ra t io n  in  S o d a  M a n u f a c tu r e
In  the  vacuum  evaporation  of m other 

liquors of soda m anufactu re , con ta in ing  
am m onium  ch loride, carb o n a te , and 
su lpha te , as well as sodium  n itra te , 
the ra te  of corrosion varies w ith th e  
com position of th e  liquor du ring  
evaporation , and th ere  is a m arked  differ­
ence betw een th a t  in th e  gaseous phase and 
in the solution. C orrosion effects were 
studied  a t  various stages of the  process, the 
tem p era tu re  being 80° and pressu re  170- 
350 mm. A t th e  s ta r t,  w ith am m onium  c a r ­
bonate  predom inating , corrosive action  was 
slight owing to the  a lkaline  n a tu re  of the  
liquor (p l l  8-9); b u t w ith th e  b reak ing  up  
of the  carbonate  and form ation  of free am­
m onia and CO, the  p H  declined rap id ly  to
1.5-2, and corrosion of m etal correspond­
ingly increased . T h is was m arkedly  the 
case w ith iron  w ith  which the  loss in weight 
rose from  0.15 to 3.4 g . /m .- /h r .  H ow ever, 
as evaporation  proceeded, the  loss, though 
still high, declined som ewhat w ith in creas­
ing snlt concen tra tion  (down to 1.5 g. for 
iron). T he chrom e alloys under these con­
ditions exh ib ited  slight loss of w eight, 
though th e re  w as some localised ac tio n ; bu t 
the  nickel-chrom e steels, especially w ith 
molybdenum , w ere to ta lly  unaffected in  th e  
liquid  medium.

In  the gaseous phase, how ever, a t  all 
stages of the process, corrosion was m any 
tim es g re a te r  th an  in the  liqu id , and a ll the  
m ateria ls tested  w ere affected in varying 
degrees. It w as th u s necessary to use some 
noil-m etallic pro tective  lin ing fo r th e  m etal, 
such as Asbovynil (asbestos w ith vinyl 
resin  i) which is com pletely stab le  under 
these conditions. Chrom e-nickel steels, 
however, ap p ear to  be excepted even if u n ­
lined ; and if i t  is technically  possible to 
m ain tain  a h igh pH  (about 8) iron also 
m igh t be acceptable. C rystalline ammonium
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chloride w ith about 7 pe r cent, m oisture is 
som ewhat corrosive, and a t 8 0 °C. iro n , -grey 
east iron, and copper show a weight loss of
2.5-0 g ./m -.» /h r .; and both chrom e steol and . 
nickel-chrom e steel, though w ith less loss 
in weight, exh ib it m arked  localised effects.

Some in te res t a ttach es to the work of the 
In s titu te  on the cathodic  p ro tec tion  of iron 
in chloride  solutions. In  those of potassium , 
sodium , and magnesium  chlorides and m ix­
tu res  thereof, corrosion of iron , of course, 
varies with concentra tion , tem p era tu re , and 
ra te  of stirrin g . In  1-10 per cent, solutions 
a t 20“ the  weight-loss is about 0.04-0.05 
g . /m .2/h r . ,  bu t w ith sa tu ra ted  solutions it 
is 0.01-0.017 g. A t tem p era tu res  up to 100° 
in .1-10  per cent, solutions it is 0.3-0 .6 g. 

.C orrosion of iron  w ith M gC l, is som ewhat 
■higher th an  w ith o th er ch lo rides; and s tir ­
ring very appreciably  increases th e  ra te  of 
loss, i.e ., w ith  50-60 r.p .m . a t 20“ with 1-10 
per cent. cone., the loss increases from  0.04 
to 0.5-0.0 g. W ith  sa tu ra ted  solutions the  
effect of s tirrin g  is less m arked. In every 

.case w ith h igher s tirr in g  ra te s  (100-170 
r.p .m .) corrosion increases. T he relation  
betw een c u rre n t density  requ ired  for the  
cathodic" p ro tection  of iron, rang ing  from 
0 .1 -0 .2  am p , /m . 2 a t  2 0 ° w ithout s tirrin g , to
1.5-2.5 a m p ./m .2 a t  100°, and  to 1.5-3 
a m p ./m .2 w ith s tirr in g  (at 2 0 °).

J t  is notew orthy th a t  insufficient cu rren t 
density  augm ents ra th e r  th an  decreases cor­
rosion—w ith stirred  solutions. In  cathodic 
p ro tection  the  anode m ate ria l is n a tu ra lly  of 
p rim ary  im portance. W ith  s ta tic  (non- 
flowing) e lectro ly tes ' and certa in  types of 
a p p a ra tu s  req u irin g  large  c u rren ts  the  choice 
of insoluble anodes (g raphite  o r carbon) ■ 
lim its the  possibility  of chlorine  evolution 
a t the  anode. A soluble-anode such as iron, 
on the  ocher hand , would obviously affect 
the purity  of th e  electro ly te. C athodic p ro­
tection  of iron  gives a positive effect also in 
acid solu tions con tain ing  chlorides (FeC l2, 
F eC lj, N aC l, and HC1, 0.4-0.7 g ./ l i t . )  a t 
90°. In  th is  case, however, high cu rren t 
densities a re  needed, from  12  to 22  a m p ./m .2.

M a n u fa c tu re  o f S o d iu m  S a l ts
C ast-iron vessels used for dealing  w ith 

th e  evapora tion , e tc ., of a lkalis for p roduc­
tion  of com m ercial sodium su lph ide, con­
ta in in g  up to 30 per cent, o r m ore of N a,S  
together with some sodium  su lphate  and 
carbonate , a re  liab le  to  severe corrosion. 
M etals tested included w rought iron , grey 
and chrom e cast iron , and chrom e and 
nickel-chrom e steels 111 sulphide solutions a t 
lOO-llQ’ in various concentra tions. W ith  
increasing  concentra tion  th e  effect on grey 
iron increased  from  2 t o '13 g . /m .2 / l i i \ ,  b u t 
th ere  w as no appreciable increase  w ith 
chrom e and nickel-chrom e steels. W ith  
w rought iron  the  loss was about 1.5 g. U nder 
evaporating  conditions- (up to 176°) co rro ­
sion of most m ate ria ls  increased  m arkedly :

w rought iron and  grey iron  losing 10-14 g. 
and 21-24 g .  resp ec tiv e ly ; .but w ith chrom e 
iron  and nickel-clirom e steels it was m uch 
less (1-1.5 g) and fa irly  evenly d istribu ted . 
Iro n  (presum ably w rought iron  is m eantl 
can generally  be used, excep t for the  high 
tem p era tu res of evaporating , when chrom e 
cast iron and particu la rly  high-chrom e and 
nickel-chrom e steels are  recom m ended.

L e a d  fo r  B is u lp h ite
F o r  dealing w ith  sodium  b isu lph ite  lead 

is generally  recom m ended. O ther m ateria ls , 
m etallic  and non-m etallic, were a lso -tested  
in the  work of the  In s titu te , in con tact with 
soda solutions and in an a tm osphere con­
ta in ing  up to 0.5 pe r cent. S 0 2; also with 
solutions resu lting  a t various stages and 
contain ing  b isu lph ite , su lph ite , and sulphate 
of soda. Iro n  a n d . non-rusting  steels', w ith  
com paratively  low loss in w eight, exhibited 
uneven corrosion. In  the  non-m etallic class 
various types of silicate lin ings stood u p -tn  
the  conditions very  well, also certa in  form s 
of diabase.

In  processes connected with th e  production 
Of anhydrous sodium  sulphite  and ammonium 
chloride from  common salt, hydrogen su l­
phide and am m onia a re  form ed : 011 th e  one 
hand , solu tions con tain ing  b isu lph ite , sul­
ph ite , am m onium  chloride, and sodium 
chloride, of an  acid n a tu re , and , on the  
o th e r hand , solu tions of various sa lts  of an 
a lkaline  n a tu re  a re  m et w ith . A bsorption  
tow ers and scrubbers a re  used for dealing 
w ith the  hydrogen sulphide and m other 
liquors plus am m onia.

The ap p ara tu s  is  sub jected ’ to bo th  acid 
and a lka line  conditions. U nder th e  form er 
(acid) the previously-nam ed irons, chrom e 
aiul nickel-chrom e steels showed a weight- 
loss of 1-7 g. according to tem p. (20, 55. or 
90°). C oloured m etals and alloys (copper, 
brass, bronzes) suffered m ore severely 
(3-15 g . ) ; while lead  w as still m ore se ri­
ously a ttack ed  (3-40 g.). T h is was a ttr ib u te d  
m ainly to  the presence of ammonium chlor­
ide. T he m ost re s is tan t m ateria l un d er 
these conditions was 'n ickel-chrom e m olyb­
denum  steel (EI-183) and an a lloy  of the  
V ortite  class (V ortaid t) w ith 20 pe r cent. 
Or, 25 per cent. Ni, 2.5 per cent. Mo, 3.5 per 
cent. Si, 1.5 pe r cent. C u, and Ó.07 per 
cent. C-

F o r solutions contain ing  free am m onia 
(pH  8-11) a t 75-90° C., w rought iron  and 
grey cast iron proved satisfac to ry  (0.3-1 g.). 
C erta in  o ther steels showed about th e  sam e 
loss, b u t m ore localised, while the Cr-Ni- 
Mo steel was only slightly  affected 
(0 .1 -0.2  g.) w ithout p ittin g . L ead  and a lum i­
nium  bronze (Bajm ) lost 0.2 g . /m .s /h r . ,  and 
b rass suffered considerable loss of zinc.

F lu o r in e  C o m p o u n d s
Dissolving or e tch ing  acid (40 pe r cent, 

hydrofluoric acid) was found m uch less co r­
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rosive th an  HG1 of the same concen tra tion . 
Loss with iron  w as 3-5 g ., and w ith  copper 
abou t 0.01 g. In the  case of iron  it was 
irreg u la r  (localised). T he chrom ium  alloys 
were seriously corroded (20-25 g.) and in­
creased in p roportion  to the  chrom ium  con­
ten t. W ith  the  nickel-chrom e alloys it was 
ra th e r  less (5-7 g .), obviously, on account of 
the  nickel, which is strongly resistan t (loss 
0.05 g.). M onei m etal sim ilarly  s tands up 
well (0.1-0.3 g.).

W ith  100 per cent, liquid H F  a t —15° 
„ 'a n d  +  15°C ., iron, copper, and M onel m etal 

are fa irly  stab le  (0.1-0.2 g.). W ith chrom e 
and nickel-chrom e steels the loss is some­
w hat h igher (0.3-0.9 g.), and th is figure also 
app lies to nickel, b rass, and grey cast iron. 
W ith  coloured m etals and alloys, and espe­
cially lead , the loss is h igh (7-9 g.).

T he behaviour of m etals in gaseous 1IF 
was tested  w ith in  the tem p era tu re  range 
40°-500°, a c e rta in  am ount of w ater vapour 
being also presen t. A t 100°, iron  and some 
ferrous alloys, brass, nickel, M onel m etal 
and alum inium  proved sa tisfactory  (loss
0.05-0.2 g.) ; not so lead  and copper. A t 
40° loss in  copper was 1.5 g., and in lead 
7 g., bu t a t 100° i t  was lower, th is fac t being 
a ttr ib u te d  to the  hygroscopicity of the cor­
rosion products. Up to 300° th ere  was in ­
creased corrosion of iron  and chromium  
alloys, up to 9 g. in  some eases,, bu t that 
of the  coloured m etals was less. At 500“ 
the corrosion of all m ateria ls tested  showed 
a sharp  rise. C opper, b rass, M onel m etal, 
n ickel, and iron  showed approxim ately  the  
sam e loss in  w eight (2-3 g.). In  nickel i t  
was m arkedly in te rcry s ta llin e , and w ith 
b rass the usual loss of zinc occurred . The 
so-called b lack  base (ferrous) alloys suffered 
an  average loss of 5-10 g.

N ic h ro m e  S te e ls  in  H F  G a s

T he behaviour of nickel-chrom e steels in  
gaseous IIF  a t 300-500° was in teresting . 
H ere the extent-of corrosion w ith rising  tem ­
p e ra tu re  begins sooner (at 300°) th a n  w ith 
o th er m etals and alloys. T his is ap p ar­
ently  associated w ith the  austen itic  s tru c ­
tu ra l change of th is  steel when heated , d is­
tu rb in g  its  m onophase s ta te , w ith form ation  
of carb ides,, sim ilar to th e  changes produced 
by welding.

In  the tem p era tu re  range  of 40-250°, in 
d ry  HC1 and in H C1/11F m ix tures, the  
s tab ility  of the  m ate ria ls tested  is about the  
sam e as w ith pu re  H F ;  except th a t  w ith 
copper and lead the  w eight-loss is less w ith 
1IC1 and U C 1 /H F  th an  with p u re  H F . I t  
is concluded th a t for gaseous H F , F1 Cl, and 
th e ir  m ix tu res, the  m ost su itab le  m ate ria l is 
iron  (iron being again used in  a general 
sense w ithou t specific ind ication  of the p re ­
cise type in tended).

T ests were also m ade w ith m ateria ls used 
in ap p ara tu s  for the  synthesis of Freon  
(C C l,F j) obtained by reac tion  of carbon

tetrach lo rid e  w ith  H F  a t 250°, using as 
"catalyst M n F . deposited  011 ac tivated  ch ar­
coal. C orrosion was about th e  same as with 
H C 1 /H F  m ix tu res a t th e  sam e tem pera tu re . 
Localised corrosion  was noticeable in the  
non-rusting  steels. In  con tact w ith the  
charcoal and catalyst, corrosion of all m a te ­
ria ls was intensified. W ith  iron the  loss 
was 1 .2  g., w ith chrom e and niekel-chrom o 
steels, copper and Monel m etal, 0.2-1 g., all 
being localised excep t w ith  Monel m etal • 
L ead , grey cas t iron , and b ra ss  showed a 
loss of 2.5-3.5 g., the two form er being 
fa irly  localised. M onel m etal proved the  
m ost re sis tan t, although on economic 
grounds iron  m ight be p referred .

In  evaporating  solutions of antim ony tri- 
fluoride (50-70 pe r cent, streng th) a t tern 
p e ra tu res  up to 1 2 0 ° , lead  proved quite 
stab le  (0.1 g.). Nickel-chrom e-m olybdenum  
steel and M onel m etal w ere nearly  as good 
(O.ti-O.7 g .), and nex t to these chrom e cast 
iron  (1.3 g.). B u t iron , nickel, chrom e 
steels and nickel-chrom e steels (w ithout Mo) 
were no t sufficiently resis tan t. A t h igher 
concentra tions (70-100 pe r cent.), and tem ­
p e ra tu res  (up to  140°) corrosive action  was 
much g re a te r  in m ost cases ; the  m ost a n ti­
corrosive were M onel m etal and Cr-Ni-Mo 
steel (0.3-0.8 g.). W ith  lead  th e  weight- 
loss was abou t 8 g ., in m arked co n tra st w ith 
its  behaviour under lower concentra tions 
and tem pera tu re .

In  evapora ting  solutions of ammonium 
fluoride (20.7 per cent.) a t 20° l ittle  co rro ­
sive action  was noted  on any of the  m ate­
ria ls under tes t. M ost of these, excep t the 
chrom ium  alloys (0.25 g .), showed little  loss 
(0.005-0.05 g . ) ; b u t a t h igher tem pera tu res, 
up to 95-100°, and w ith changing com posi­
tion, corrosion m ay increase  considerably. 
T hus, with am m onium  fluoride th ere  is an 
increase  of fluorine ioixs and a  decrease o f 
ammonium ions, and therefo re  h igher acid ­
ity of so lu tio n ; and th e  only sa tisfactory  
m ate ria ls un d er these conditions a re  nickel 
(0.05 g.) and M onel m etal (0.5 g.).

S i l lc o f lu o r id e  S o lu t io n s
In  solutions of silicofluoride (200 g . / l i t . )  

con ta in ing  ammonium su lphate  (about 
00 g . / l i t . ) .  ammonium fluoride (15 g . / l i t . ) ,  
and sulphuric acid (1 g . / l i t . ) ,  iron, chrom e 
steel, chrom e east iron , and alum inium  are  
not re sis tan t (loss is about 3-10 g .). T he m ost 
su itable m ateria ls a re  nickel-chrom e steel, 
copper (0.05 g .), and lead (0.3 g.). T h is 
does not, however, apply to  the liq u id /g as  
in te rface  where corrosive action  is p a rticu ­
larly  severe, especially 011 lead  w here the  
loss is 11 g. W ith  rise  of tem p era tu re  to 
60°, corrosive action  becom es still m ore 
serious (7-60 g .), excep t w ith copper and 
lead (0.35-0.7 g .), b u t in th is case th ere  is 
no augm ented  .corrosion a t th e  in te rface . 
Nickel-chrom e steel is com pletely resisian t 
a t 2 0 ° , bu t a t 60° ex h ib its  considerab le  co r­
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rosion (up to 10 g.). On n eu tra lis ing  the  
above-m entioned silicofluoride w ith ammo­
nia  (to a  p H  of 0), the corrosion resistance  
of all m ateria ls both a t  2 0 ° and 60° in ­
creases, except copper (0.0-0.4 g ., C 11 1-10 
g .). On com plete neu tra lisa tio n  w ith excess 
amm onia, the  corrosion of copper increases 
still m ore owing to th e  fo rm ation  of com plex 
cupraunnonium  salts. T he o th er m etals 
and alloys rem ain  com pletely stable. G ener­
ally, in acid m edia, copper and lead  m ay be 
recom m ended a t tem p era tu res  of 2 0 ° , except 
possibly lead a t  the  l iq u id /g as  in terface . In  
o th er n eu tra l o r am m oniacal m edia iron  or 
o th er m ateria ls can be used.

I o d o - B r o m in e  P r o d u c t s
W ith  iodo-brom ine p roducts, tes ts  w ith  

n eu tra l sa lt solutions, of various co ncen tra ­
tions and a t d ifferent tem pera tu res, speeds 
of s tirr in g  or c ircu la tion , etc ., ind ica ted  the 
loss in weight of iron , grey east iron , 
coloured, m etals and alloys, as being  very 
slight—not m ore th an  0 .1 -0.2  g ./m .? / li r .  
Chrom e and nickel-chrom e steels, though  
showing little  general corrosion , have a 
tendency to  local a ttack .

A lower p H  of th e  solutions, down to
2.5-3, as one would expect, m arked ly  affects 
the  corrosion  resistance of all the m ateria ls 
tested . A t 20-25° iron, including grey cast 
iron , losses 0.5-3 g., and chrom e steels 0.1-
0.5 g. (localised). N ickel-chrom e steel loss 
is som ew hat low er, though th ere  is  some p it­
ting. The coloured m elals, especially brass 
and alum inium  bronze  (Bajrn) show less loss 
th an  iron. At h igher tem p era tu res all m ate­
ria ls  showed g reatly  increased  corrosion, 
except th e  silicon iron  alloy El-183.

T h e  in troduction  in to  sub-acid salt solu­
tions of free halides (of iodine, brom ine and  
chlorine), even in very sm all p roportions 

’ (10  m g ./ l it .) ,  also strongly affects the  s ta ­
bility of the  m etallic m ate ria ls  un d er test ; 
and th is increases with h igher concentra  
tions and tem pera tu res . As before, the cor­
rosion of th e  chrom ium  steels depends to 
some ex ten t 011 the  percen tage con ten t of 
chrom ium . W ith  the  Cr-Ni-M o steels under 
these conditions little  change was noted. At 
s till h igher tem pera tu res and concen tra tions, 
the corrosion was less localised. Such 
changes in the  behaviour of passivated  alloys 
is expla ined by the fact th a t, in ra th e r  highly 
aggressive or corrosive media (p H  about 1 .5), 
the  solu tion  of the  m etal a t  weak spots in 
th e  passive film (sealing) m ay proceed with 
considerable evolution of hydrogen, involv­
ing g rad u al reduction  and decom position of 
the  film. T he surface  th u s becomes moro 
active and  therefo re  m ore liab le  to corro­
sion.

T h e  V a lu e  of S ilic o n
Tn the  presence of oxid isers, e.g., NO. ir. 

certa in  cases, despite  the  highly corrosive 
n a tu re  of the  m edium , passivation  of th e

film is facilita ted  and corrosion is  som ewhat 
m ore localised. Som ew hat sim ilar effects 
a re  to be no ted  in h a lo g e n /a ir /m o is tu re  
m ix tu res which have a strongly corrosive 
action  on m ost m etals and alloys, except 
those contain ing silicon. T he general con­
clusion, indeed, from  th is section of th e  
w ork of the  In s titu te , is th a t  these m ateria ls 
—th e  silicon cast irons—are p ractica lly  the 
only m etallic  m ateria ls , su itab le  fo r a p p ara ­
tus in  th is  dep artm en t of chem ical industry . 
Even in  the non-m etallic m ateria ls , of which 
a large  num ber lias also been investigated ,“ 
those.w ith  a silicate  base a re  of considerable 
value and im portance. O thers include p las­
ties, syn thetic  resins, wood, ebonite, special 
m ention being given to  T exto lite , Asbovinyl, 
F no lit, and ebonite-lined iron.

Dyestuffs for India
N ew  J o i n t  C o m p a n y  P la n n e d

I T  is announced th a t  I .C .I .  and T a tas  have 
come to an  agreem ent for the estab lish ­

m en t in  Ind ia  of an industry  fo r th e  m anu­
factu re  of the  whole range  of dyestufis and 
the  developm ent thereo f to  m eet In d ian  
m arke t requ irem ents. F o r th is purpose a 
public  com pany will be form ed in which 
both the  cap ita l and the  d irec to ra te  will he 
p redom inate ly  In d ian .

As a  first step  T a ta s  and I .C .I .  will jo in tly  
form  a developm ent com pany un d er a  c h a ir­
m an appoin ted  by' T a tas  to undertake  the  
necessary prelim inary ' work and in due 
course to  prom ote and m anage the  public 
m an ufactu ring  com pany. T he a rran g e ­
m ents m ade include th e  provision by' I .C .I .  
of all the  necessary techn ical inform ation  
and knowledge a t  th e ir  disposal du ring  th e  
currency of the  agreem ent, which is in tended 
to run  fo r a  period  of 20 years.

The agreem ent fu r th e r  provides th a t until 
such tim e as m an u factu re  in  In d ia  is 
capab le  of m eeting the  fu ll dem and of the 
country , dyestuffs made in  In d ia  and those 
im ported by I .C .I .  will he sold jo in tly  so 
as to  m ake available to the consum er a lu ll 
ran g e  of p roducts a t all tim es. By virtue  
of th is agreem ent In d ia  will be able to 
establish  a highly im p o rtan t and complex 
in d u stry  v ita l to th e  econom ic developm ent 
of the  country .

L o ca l C r i t ic is m

T he above-m entioned agreem ent h a s  been 
severely criticised  in  the  N ationalist 
Bomba;/ Chronicle, says R eu ter, as securing 
“ a lasting entrenchm ent in key positions 
to the  m ost form idable com petitor of Indian  
in d u stry ."  Ind ians directing the new' com­
pany are stigm atised  by the paper as- pre­
sum ably “  selected as m uch for their com­
plexion as for their com placency."
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Parliamentary Topics
P e n ic i l l in

I N the House of Commons, in  the Week 
preceding the  Recess, S ir II. W ebbe asked 

the  M in ister of Supply  w hether, in view of 
the  reduction  in  the Services’ dem and for 
penicillin  now th a t  the w ar was over, the 
supply of th is drug  now available could be 
freed fo r civilian use.

M r. W ilm ot : T he dem ands of the  Ser­
vices for penicillin  a re  still substan tia l and 
we are  no longer receiving supplies under 
Lend-Lease. B u t p roduction  in th is  coun­
try  is increasing  and larg e r qu an titie s  are 
now being m ade available fo r civ ilian  use.

D D T
S ir P . H annon asked the P resid en t of the  

Board of T rad e  w hether he would make 
possible the m anufacture  of D D T in those 
factories w hich had  produced it du rin g  the 
w a r; if he would arran g e  facilities for p ro ­
duction  by form er p ro ducers; and w hat 
conditions would a ttach  to  th is  im portan t 
feature  of post-w ar reconstruction .

S ir S. C ripps : T he factories at which 
D D T was m anufactu red  during  the  w ar are 
still in production . A sm all reduction  in 
M inistry  of Supply o rders when the  w ar 
ended enabled one firm to commence com­
m ercial d istrib u tio n  in Septem ber last. In 
view of a fu rth e r su b stan tia l reduction  in 
Service requ irem en ts, it is  proposed to give 
tbe o th er producers, who have been op era t­
ing Governm ent-ow ned p lan ts upon which 
they hold pre-em ptive rig h ts , an  early  op ­
po rtu n ity  of m aking D D T for th e ir  own 
account.

Physical Society’s Exhibition
S i r  S ta f fo rd  C r ip p s ’s  O p e n in g  S p e e c h

OPE N IN G  the first post-war E xhibition 
of Scientific Instru m en ts  and A p p aratu s 

a t  the Im peria l College of Science and T ech­
nology 011 J a n u a ry  1, S ir Stafford C ripps 
m ade vigorous re ference  to th e  necessity 
for m ain ta in ing  our scientific progress W e 
m ust not, lie said, repeat the  folly we com­
m itted  a fte r  the  last w ar, and slow down 
the drive in scientific research . R esearch 
w as th e  life-blood of in d u stria l progress and 
th is in tu rn  was the basis of our fu ture p ros­
perity  as an exporting  nation .

In  o rder to a tta in  the requ isite  degree, of 
research  activity  we m ust first have enough 
men and women adequate ly  tra in ed . The 
sta tu s  of such men and women will have to 
be ra ised—they  have too long been regarded 
as ra th e r superior craftsm en definitely in ­
fe rio r to the “  leaders ”  of industry  o r the 
p rincipal adm in istrato rs. B oth by salary  
and by sta tu s . Sir Stafford Cripps stated , 
scientists a re  still being k ep t in a position 
of in ferio rity .

Tbe Exhibition , which contains the  re­
su lts  of the  rem arkable  progress ri'ade in 
scientific industry  during six years, is a fine 
piece of w ork 011 the  p a r t  of i ts  o rganisers, 
tbe Physical Society. W e hope to  include 
a detailed  descrip tion  of some of its  fea tu res  
in a la te r  issue.

New Scientific Equipment
N o r th - E a s t  C o a s t  E x h ib i t io n

ONE o f the m ost im p o rtan t exh ib itions 
held  in th is country  for m any years is 

the N o rth -E ast E xh ib ition  of Scientific and 
E ngineering  Inspection  E quipm ent, which 
will be held in N orthum berland  Road D rill 
H all, Newcastle-on-Tyne, from  F e b ru a ry  12 
to 22, 1946, daily  from  11 a.m . to 8 p .m ., 
under th e  auspices of th e  N a tional T rad es 
Technical Societies. T he opening cere­
mony will be held in  Newe H ouse. New­
castle-on-Tyne, a t 3 p.m . on F eb ru ary  12. 
T he exhibition is under the  charge of 
M r. D. M. Sloracli as bon. director, and the 
chairm an  of tbe  exh ib ition  com m ittee is D r. 
Edw in G regory.

In  addition to tbe public exhibition for the 
first tim e in the N orth of the  B ritish 
E lectron  M icroscope (m agnification 50,000 
tim es), shown in operation , th e re  will be 
“  live ”  exh ib its of optical and m easuring  
equipm ent of the  la test types. M agnetic, 
fluorescent, and radio-frequency m ethods of 
crack-detection  w ill be  dem o n stra ted ; ap p li­
ances fo r m easuring th e  th ickness of m etal 
coatings, hardness testing  ap p ara tu s , tbe 
m agnetic  sorting  bridge, the  spectroscopic 
m ethod of analysis and steel so rting , th e  
e lectric  stroboscope, the  in troscope, X -ray 
in d u stria l units, glass thickness view ers and 
stra inom eters, a re  bu t a  few of th e  exhibits.

T he N ational Physical Laboratory  M etro­
logy and E ngineering  divisions will exh ib it, 
among o th er item s, ibe a ir-operated  
m ulti-gauge, the  slip-gauge in te rferom eter 
(m easuring in  term s of wave-lengths of light 
to  an  absolute accuracy of one-m illionth of 
an  inch). T he Naval O rdnance Inspection  
D epartm en t will dem onstra te  o th er air- 
gauging m ethods, and the  use of th e  photo­
electric  cell applied to the  inspection of 
fuses. The Bragg L ab ora to ry  of the  same 
departm en t will dem onstra te  th e  pho to ­
electric  absorptiom eter, showing i ts  mode 
of operation  and its  app lication  to  m acro 
and m icro analysis of ferrous alloys. In  
add ition , it will dem onstra te  the  T insley  re ­
cording po larograp li, w ith  -accessories, show­
ing some of its  applications to  th e  analysis 
of both ferrous and non-ferrous alloys. Tim e 
and  m otion study  will be dem onstra ted  by 
th e  D ep artm en t of A eronautica l Inspection .

The H ungarian  Governm ent has^ decided 
to nationalise the m ining industry.
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Crude Oil in Trinidad
R e d u c e d  A s p h a l t  O u tp u t

T R IN ID A D 'S  figures fo r crude  oil p ro ­
duction  from  1939 to  19-14, so fa r  w ith ­

held for security  reasons, have now been 
given in a  re p o rt from  the Colony. P ro d u c ­
tion du ring  th is period reached  its  peak in 
1940 when wells yielded 22,228,876 b a rre ls of 
crude oil. F ig u res released  are  : 1939,
19,741,610 b a rre ls ;  1940, 22,226,876 b a rre ls ; 
1941, 20,505,980 b a rre ls ; 1942, 22,069,178 
b a rre ls ; 1943, 21,385,240 b a rre ls, and 1944, 
21,634,965 barre ls.

T he asp h a lt industry , the rep o rt sta tes, 
“  did not in 1944 m ain tain  the  production 
of the  previous year, th e  reduction  in ou t­
p u t am ounting  to 12,000 tons. Overseas 
shipm ents accounted for 35,477 tons, about 
25 per cent, less th an  in 1943, rep resen ting  
a  decrease  of m ore th an  § 1 ,000,000 in e x ­
p o rt value .”

Pharmaceutical Exports
N e w  C o m p a n y  F o r m e d

T H E  following m anufactu rers : A lien & 
llan b u rv s, L td . ;  A ntigen L aborato ries, 

L td .;  A rm our & Co., L td .;  B oots P u re  
D rug Co., L td . • T he B ritish  D rug  H ouses, 
L td .;  E vans M edical Supplies, L td .;  and 
V itam ins, L td ., have form ed th e  B ritish - 
E uropean  P harm aceu tica l Co., L td ., fo r the 
purpose of m arke ting  m edical p roducts in 
certa in  countries in E urope. For th e  tim e 
being the countries selected a re  : Belgium , 
B ulgaria , C zechoslovakia, D enm ark, Fin- 
luru . reece, L olluud , Italy , Norway, 
Poland, P ortugal, R um ania, Spain, Sweden, 
Sw itzerland, and Yugoslavia.

U  will be apprec ia ted  th a t  un til he r de­
feat G erm any was the p rincipal supplier of 
m edical p roducts to these countries, so th a t  
th is  proposed form  of co-operative selling 
may be taken  as ind icative  of the de te rm in a­
tion of c e rta in  B ritish  m anufactu rers to 
cap tu re  these m arkets.

M r. F . C. O scar Shaw, m anaging d irec to r 
of th e  B ritish  D rug H ouses, L td ., is the  first 
chairm an  of the newly-form ed com pany, and 
M r. W . J .  W illiam s, M .P .S ., F .C .I .S .,  is 
its  secretary . M r. R . V. E . H um phrey, the  
general m anager, expects to leace a t an 
early  da te  to m ake extensive m arket surveys 
in E urope.

N atural Soda Products Co. has installed 
a new un it a t "its plant in  Keeler, Inyo 
County, for the  recovery of sodium  car­
bonate from the waters of Owens lake. JThe 
brine is pumped from the lake and sub­
jected to n a tu ra l evaporation in ponds, from 
which the enriched solution is pumped to 
evaporators and the products then recovered 
by ’differential crystallisation.

I.G. Plants in U .S . Zone
S e n a to r  K i lg o r e ’s  A lle g a tio n s

A  SE V E R E  eriticisln  of policy in the  ll.S . 
zone of G erm any has recen tly  been 

m ade by Senato r K ilgore. H e alleged 
th a t A m erican contro l officers had failed 
to destroy G erm an p lan t, a lthough they 
w'ere given orders to do so. In  p a rti­
cular, he made reference to th e  p lan ts of 
the I.G . Farben , the productive capacity 
of which the Senator describes as 80 per 
cent, in tac t. Orders to destroy the p lan ts 
were given as far back as Ju ly  last. 
Senator Kilgore ascribes this policy to the 
officers' contacts with “  industria l and 
financial enterprises which m aintained close 
contacts with the N azis before the w ar.”  H e 
adds th a t the officials in charge still m ain­
tained sym pathies for th e ir  form er cartel 
partners. I t  rem ains to be seen whether 
and in which way the U .S. adm inistration 
will react to these serious allegations which, 
it m ust be emphasised, represent only the 
Senator's personal views.

Dyes tuffs Famine
L a c k  of L a b o u r  I m p e d e s  P r o g r e s s

E FFO R T S of British industria lis ts  to deal 
with the present world famine in dye- 

stu iis and recapture the export m arket are 
being hindered by lack of labour. “  I f  we 
could only find about 1000 more m en ,”  M r. 
T . H . H ew lett, Controller of Dycstuffs, has 
sta ted , “  we could send out hundreds of tons 
of dyestuffs. F o r instance, production a t the 
B lackley factory of I .C .I . could be .stepped 
up between 40 to 60 per cent.

The imm ediate needs is for about 1200 men, 
and existing p lan ts could absorb 1500, he 
said. The Board of T rade had been appealed 
to for assistance, bu t results were “  infini­
tesim al.”  . U ltim ately thousands of addi­
tional workers would be needed for factory 
extensions planned to capture for B rita in  

.the  Ind ian  m arket, possibly the largest in 
the world.

The contract for supplying m achinery for 
w h a t will p robably  be the  first rayon-spin­
ning and transparen t-paper-m ak ing  p lan t in 
Ind ia  is to be shared  by Dobson & M arlow, 
L td ., B olton, and M aurers, of Sw itzerland. 
T he to ta l value of the  co n trac t is said to  be 
betw een £500,000 and £750,000. T he o rder 
has been placed by T ravancore  Rayons, 
L td ., a £ U  m illion Com paq- incorporated  in 
I he S ta te  of T ravancore . T he T ravancore  
G overnm ent has subscribed large ly  to the  
cap ita l of the  new com pany, and has 
afforded facilities fo r th e  supply of E e tta  
bam boo as raw  m ateria l from  the forests of 
N o rth e rn  T ravaheore .
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New Control Orders
R e la x a t io n  of E x p o r t  C o n tro l

BY the E x port of Goods (Control) 
(No: 8 ) O rder, 1945 (S. R. & O. 1945, 

No. 1602), the  B oard  of T rad e  has abolished 
a fte r. Ja n u a ry  ] . exp o rt licensing req u ire ­
m ents on the follow ing com m odities, among 
others : p lates and sheets of iron and stee l; 
lacs;-co rundum  and emery.; vulcanised fibre 
an d  m an u fac tu res; linoleum  on a ju te  fabric  
b a se ; and a num ber of pharm aceu tical p re ­
parations.

Su lphainerazine and its p rep ara tio n s Vi]] 
in fu tu re  require  exp o rt licences.

K .I .D . E x e m p tio n s
In  accordance with the Safeguard ing  of 

In d u stries  (Exem ption) (No. 2) O rder, 
1945 (S. R . & O. 1945, No. 1581), the  fol­
lowing a rtic le s , a re  exem pt from  Ivey I n ­
dustry  D uty u n til A ugust 16, 1946 :

F e rm en to g rap h s; in teg ra to rs  (p lanim eter 
ty p e ) ; arc-lam p c a rb o n s ; sealed cylindrical 
X -ray tubes having four w indow s; oxides 
of ra re  earth  m eta ls ; vanadium -silica com ­
pounds specially  p rep ared  for use as c a ta ­
lysts in  su lphuric  acid m an u fa c tu re ; and the  
following fine chem icals :

Acetam idosalol (aeetylam idbphenol sa li­
cy la te ); acid ad ip in ic ; acid dipropyl- 
m aloriic; acid filicic; acid m aleic ; acid p ro­
p ion ic ; acid quinolin ic (acid q u in o le ic ); acid 
succinic, bu t no t includ ing  acid tsosueeinic 
(acid m ethyl m alo n ic); acid iso-butyl allyl 
b a rb itu r ic ; acid iso-propyl b a rb itu r ic ;  iso­
amyl ethyl b a rb itu ric  a c id ; iV-methyl ethyl 
phenyl m alonyl u re a ;  sodium  ethy l m ethyl 
butyl b a rb itu ra te ; sodium  iso-amyl ethyl 
b a rb itu ra te ;  sodium  propyl-m ethyl-carbinyl 
allyl b a rb itu ra te ; alcohol am ido-ethy l; alco­
hol do d ecy l; alcohol fu r fu rv l; alcohol p ro ­
pylene ; allyl paracetam inopheno l; amidb- 
guanidine su lp h a te ; am idopyrin ; amido- 
p y rin -b arb ito n e ; bu ty l m ethyl • a d ip a te ; 
caesium  brom ide; e thyl cellu lose; cocaine, 
c rude.

C rystals, ho t optically  worked, weighing 
no t less th an  2.5 gram s each, consisting 
wholly of one of th e  fo llo w in g : harium  
b rom ide; R. barium  ch lo rid e ; barium  fluor­
ide ; barium  io d id e ; caesium ch lo rid e ; 
caesium  iod ide; calcium  b rom ide; R. c a l­
cium ch lo rid e ; R . calcium  fluo ride ; calcium  
iodide ; lith ium  b ro m id e ; lith ium  chloride ; 
lith ium  fluo ride ; lith ium  io d ide ; R. m agne­
sium o x ide; potassium  b rom ide; R. p o tas­
sium  ch lo rid e ; potassium  fluoride; p o tas­
sium iod ide; rubid ium  b ro m id e ; rubid ium  
ch lo rid e ; rubidium  fluoride; rubid ium  
io d id e ; sodium  b ro m id e ; R. sodium chlor­
id e ; sodium  fluo ride ; sodium iodide.

Cum enol, p seu d o ; m ethyl eyclohexanol 
m ethyl ad ipa te  ; dicyandiam ide ; d id ia l ; p- 
d iethyl e thenyl diphenylam idine and its 
hydroch lo ride; diethyl am ino-ethano l; di- 
e th y lam in e ; d ipheny l; diphenyl ox ide;

dodecam ethyl d iguanidine h y d ro ch lo rid e ; 
elbon (cinnamoyl) p a ra-o x ypheny l-u rea); 
em etine ; em etine bism uth iod ide; em etine 
h y d ro b ro in a te ; em etine h y d ro ch lo ra te ; ethyl 
a b ie ta te ; hydrogenated  ethyl a b ie ta te ; etliy] 
benzoyl-benzoatc; e thylene brom ide; eako- 
dal.

F u rfu ro l;  germ anium  ox ide; diglyceryl 
te tra -a c e ta te ; glycol e th e rs ; kryofin ; lead  
te tra -e th y l; lipo iod in ; m aleic an h y d rid e ; R . 
m an n ite ; m enthyl ethyl g lyco lla te ; iV-(oxy- 
aeeto - m ercuric - propyl) - e th y lu re th a n e ; 
m ethyl am idoxybenzoate ; hydrogenated 
m ethyl a b ie ta te ; > m ethyl a b ie ta te ; oxv- 
m etliyl pam -oxyphenyl benzylam ine m ethyl 
su lp h a te ; m ethy l-su lphonal; m ethylene 
ch lo rid e ; a -naphthyl isothiocyanate.

N ickel hydrox ide; sodium  dioctyl sul- 
pho-su cc in a te ; copper m ethyl a r s e n a te ; 4- 
oxy-3-ethylam ino-phenyl arsin ic  ac id ; IV- 
m e th y r  tetraliyd ro -pyrid ine  /3-carboxylic 
acid m ethyl ester.

m  - Oxy - ace to p h en o u e ; o - p liene tid ine; 
phenetidy l-phenacetin  and its  hydroch lor­
id e ; p h y tin ; p ip e raz in e ; potassium  ethyl 
x an th o g e n a te ; potassium  guaiacol sulpho- 
n a te ; R . potassium  hy d ro x id e; quinine 
ethyl ca rb o n a te ; se fro l; sodium  phenyl d i­
m ethyl pyrazolone am ino-m ethane sulpho- 
n a fe ; su lp h o n a l; th eo p h y llin e ; v e ra tr in e ; 
m-xyiol.

I n d u s t r i a l  A lc o h o l

A new Order (S .R . & 0 . 1915, No. 1656) 
amends the Control of Molasses and In d u s­
tria l Alcohol (No. 18) Order, 194 y. Ii 
a d ju s ts  the maxim um  prices for m ethylated 
sp irit and finish, acetates, butyl alcohol, 
and acetic acid as a consequence, of changes 
introduced by the  F inance (No. 2) Act,
1945. Under Section 11 of th a t Act, cer­
tain  allowances in respect of sp irits will 
cease as from Jan u ary  1, 1946. T he Order 
(The Control of Molasses and Industrial 

Alcohol (No. 19) Order, 1915) came in to  
force 011 Jan u a ry  1.

B e n zo l a n d  A llie d  P r o d u c t s
T he C ontrol of Benzole and Allied P ro ­

du c ts (No. 2) O rder (S. R. & 0 .  1945, No. 
1572) am ends the  No. 1 O rder in certa in  
respects. From  the q u a rte r  beginning on 
Ja n u a ry  1, 1946, 300 gallons of toluene may 
be disposed of and acquired  du ring  each 
q u a rte r w ithout the  au th o rity  of a licence, 
sub ject to a  lim ita tion  of 100 gallons as 
betw een th e  sam e supplier and buyer.

A rticle  8 , w hich re s tr ic ts  the  b lend ing  of 
certa in  contro lled  p ro ducts w here m ore th an  
2  per cent, by volume of toluene is involved, 
and A rtic le  78, w hich re s tr ic ts  th e  disposal, 
acquisition , use or consum ption of contro lled  
p roducts in excess of certa in  quan titie s  
which contain  m ore th an  2  per cent, by 
volume of to luene, cease to have effect.

Fo'r the purpose of calcula ting  th e  m ax i­
mum price  per gallon a t  w hich abnorm al
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crude benzol (classes I I  and I I I )  may be sold 
o r supplied, th e  price  of refined solvent 
n ap h th a  is reduced  by 2d. (see A rticles 2!)
(2) and 31 (1)). M axim um  prices a re  sub­
s titu ted  fo r fixed prices in  re la tion  to  coal- 
ta r  n aph tha  and xylol and m axim um  prices 
have been substitu ted  fo r such of the  prices 
in re la tion  to the  sale o r supply of toluene 
as are  fixed prices. T he O rder is effective 
from Ja n u a ry  1.

A  C H E M IS T ’S B O O K S H E L F

T h e  C h e m is t r y  o f  C e l l u l o s e . By Emil 
I leu se r. New York : Jo h n  W iley (L on­
don : C hapm an & H all). P p . 607.
S7.50.

H eu ser’s T extbook o f Cellulose Chem istry  
has been known and valued for m ore th an  
20 years. In  the  in terven ing  years since it 
was first published, our knowledge of cellu­
lose has increased to such an ex ten t th a t 
new books have been called  fo r ;  and during  
the last five years o r so th is  dem and has 
been m et by so m any trea tises  th a t one is 
tem pted  to wonder w hether yet ano ther 
volume is really  necessary. F o r those who 
adm ire H euser’s m ethod of p resen ting  the  
sub ject, doub t on th is score is soon dis­
pelled. T he p resen t volume is thoroughly 
up to date  and is a  m uch m ore com prehen­
sive trea tise  th an  th e  original. S tuden ts 
who are  approach ing  cellulose fo r the first 
tim e, as well as those who wish to renew 
th e ir  knowledge, w ill find it a  valuable te x t­
book. I t  is w ritten  in a concise, c lear, and 
objective m anner and contains various pieces 
of inform ation about cellulose w hich do not. 
ap p ear in  some of its  la rg e r contem poraries.

T he au th o r p resen ts a c ritica l digest of 
the  lite ra tu re  of the chem istry of cellulose 
with due consideration  of the  m icroscopic 
and subm ieroscopie s tru c tu re  of th e  cellu­
lose fibre. Em phasis is laid  on the  scientific 
ra th e r  th an  011 the  p rac tica l app lication  of 
cellulose chem istry, a lthough  here  and th e re  
the  au th o r is tem pted  to digress into small 
p r in t and press home a p ractica l poin t with 
a skill which leaves the  read er in 110 doubt 
th a t he is still one of the  m ost knowledge­
able of men in the  applied as well as in 
the  th eo re tical side of his subject.

T he book is divided into fifteen chap ters  
of Which th e  first is in troductory . C ellu­
lose is defined as well as it is p o ss ib le .to  
define a  complex n a tu ra l m ateria l. Its 
occurrence, co nstitu tion , and isolation  from  
p lan t m ateria ls a re  briefly described. C hap­
te r  2 deals w ith the  m orphology of fibres and 
th e  com position of th e ir  cell walls. T he 
tex t is liberally  illu stra ted  h ere  w ith clear 
photom icrographs and diagram s. T he sec­
tion on the form ation  of cellulose in  p lan ts 
is w orthy of note in  th a t it brings to ligh t 
some recen t evidence suggesting th a t h ith e r­
to  generally  accepted views 011 photosyn­

thesis may have to be modified. T here  ¡5 
now a new hypothesis suggesting th a t 
s ta rch  and cellulose “  may have to be re ­
garded  as the precursors ra th e r  th an  the 
p roducts of the  sim ple sugars.”  '

In  C hap ter 3 ce llu lo se /w a te r re la tio n s a re  
discussed in some deta il. T he im portance 
of these re la tions in the  conditioning and 
drying of tex tile s  and in  the  form ation  of 
a  sheet of p ap er is stressed. T h ere  then 
follows a chap ter, com prising over 70 pages 
of tex t, on the  reac tion  of cellulose with 
aqueous a lkalis . The evidence for and 
against chem ical com bination w ith a lka li is 
well p resented . T he n a tu re  of m ercerised 
cellulose, its sorp tion  and sw elling, and a b ­
sorptiv ity  fo r bases, sa lts , and dyestuffs is 
also discussed and a section is included on 
the  reactiv ity  of m ercerised and regenerated  
cellulose. T he chap ter concludes w ith a 
section on the m ercerisation  o f cellulose w ith 
acids. C hap ters 4-6 cover the  reac tions of 
cellulose w ith  o rganic bases, am m onia, con­
cen tra ted  salt solutions, and cuprammouium. 
hydroxide. T he esters , x a n th a tes , and 
e thers form  the sub ject m a tte r of the  next 
th ree  chap ters . Amino cellulose and o th er 
n itrogenous derivatives (with the  exception 
of th e .n itrite s) receive a  com paratively slight 
trea tm en t by com parison, for exam ple, w ith 
the  trea tm e n t afforded in an o th er recen t 
book.

C h ap te r 10, 011 the oxidation  of cellulose, 
com prises over CO pages, and the  subject 
m a tte r  is b rough t up to d a te  so as to include 
re ference to very recen t work 011 the p re ­
fe ren tia l conversion of prim ary hydroxyl 
g roups in to  carboxyl groups by the  action 
of n itrogen  dioxide on dry  cellulose a t room 
tem pera tu re . T h is chap ter also includes a  
long and in te res tin g  section  on the  action of 
u ltrav io le t ligh t on cellulose. T he decom ­
position of cellulose by acids form s the sub­
jec t of C hap ter 11. T he form ation and p ro ­
perties of hydrocellulose are  discussed from  
the  s tandpo in t of th e  chem ist and the  m icro- 
scopist. A very in te res tin g  section is in ­
cluded on the  polym erisation (reversion) of 
the  hydrolysis p ro ducts of cellulose under 
th e  influence of hydrogen halides, and the  
chap ter concludes w ith a discussion of the 
ra te  and k inetics of hydrolysis. T he th e r ­
m al decom position of cellulose and its  d e ­
com position by biological processes are 
trea ted  in separa te  and inform ative chap ters.

C h ap ter 14 is an excellent b rief review 
and sum m ary of the  facts w hich have led 
to th e  concept of th e  chain  s tru c tu re  of cel­
lulose. T h is will be apprec ia ted  by the  
stu d en t fo r revision purposes. C h ap te r 15 
concludes the  book w ith a  w ell-sustained 
discussion on th e  m olecular w eight of cellu ­
lose and of the ways in  which various in ­
v estigators have sought to m easure it .  T he 
section on end-group assay, based  on th e  
form ation  of tetram ethylgliicose, m akes in ­
terestin g  read ing  as i t  reveals, p e rh ap s m ore
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th an  any o th er section in the  book, some 
of the u n certa in tie s about cellulose which 
rem ain to be resolved.

POLAROGRAPHIC AND SPECTROGRAPHIC ANALY­
SIS o f  H i g h  P u r it y  Z in c  a nd  Z in c  
A l l o y s  f o r  D ie  C a s t in g . L ondon : H .M . 
S ta tionery  Office. P p . ix 4- 117. 5s.

T h is book contains, in the  form  of four 
papers and th ree  appendices, a fu ll account 
of an investigation carried  ou t over the 
years 1941-44, by a  B ritish  S tan d ard s  In s ti­
tu tion  Panel. T he work arose from the 
fact th a t the  physical m ethods generally  in 
use for the  analysis of zinc alloys in 1941 
were not precise enough to perm it of analy­
sis to  new specifications w hich had been 
draw n up.

T he obvious m ethods to be investigated 
were the polarograph ic  and the spectro- 
g raphic . In  the  first pap er, w hich deals w ith 
po larography, successful m ethods for the 
de term ination  of iron , copper, lead, cad­
m ium , and tin  in high-purity  zinc and zinc 
alloys for die casting are  described. The 
second paper describes th e  use of a con­
densed A .C. spark  source for the spectro- 
grapliic  d e te rm ina tion  of alum inium , mag­
nesium , and copper in zinc alloys. T h is is 
followed by applications of the in te rm it­
ten t A.C. arc. T he final p ap er deals w ith 
the D .C . a rc  m ethod' fo r the  determ ination  
of lead, tin , and cadm ium , using g raph ite  
e lectrodes and converting the  sam ple to 
oxide. T he appendices describe the m ethod 
of p reparing  s tan d ard  alloys, and de ta il the 
specification requ irem ents for sam ples.

T his collection of papers will be useful 
fo r those engaged in the analysis of non- 
ferrous m etals and alloys, and will also be 
found im portan t by anyone concerned w ith 
the app lication  of physical m ethods to analy­
sis of any type. In  add ition , i t  illu stra tes 
adm irab ly  the extensive investigation which 
is necessary before a new analytical m ethod 
of th is  n a tu re  can he  regarded  as com pletely 
sa tisfactory  fo r general adoption . Useful 
p o in ters are included tow ards problem s 
which requ ire  fu rth e r investigation.

S ta n d a r d  M e t h o d s  o f  A n a l y s is  o f  I r o n , 
S t e e l  a n d  F e r r o -A l l o y s . S h effie ld : 

T he U n ited  S teel C om panies, L td . Pp . 
vii 4- 93. 7s. fid.

T h is hook confines itself to s tan d ard  
m ethods of chem ical procedure, de te lop  
inents in technique which have been made in 
the  application  of physical m ethods to  fe r­
rous analysis being reserved for a la te r  p u b ­
lication . P a r t  I deals w ith  th e  analysis of 
iron and steel as practised in the labora­
to ries of the  U nited  S teel Com panies, w ith 
respect to the  usual alloying elem ents and 
im p u ritie s ,' w hile P a r t  i l  deals w ith the  
analysis of ferro-alloys. The text is com­
pletely up to date and the m ethods detailed

a re  selected stan d ard  m ethods which have 
been well tested  and are  in  p rac tica l use in  
the lab o ra to ries of th e  com pany’s m any con­
stitu en t branches. T he book will be of 
g rea t help and u tility  to  chem ists and tech ­
n icians engaged in ferrous m etallurgy.

W e deplore the revival of the  bad old 
custom  of sending books fo r review defaced 
with a heavy overprin t “  R E V IE W  COPY 
N O T F O R  S A L E .”

Lead Oxide Quota
F o r  N o n - E m p ir e  D e s t in a t io n s

T H E  Board of T rade announces th a t a 
quota of lead oxides lo r th e  period 

•January 1-June 30, 1946, for export to non- 
Em pire destinations (including liberated 
territories in Europe and th e ir colonial 
possessions, E gypt and Iraq ) has been 
arranged. E xporters who desire to partic i­
p ate  in th is quota should apply in the first 
place by le tter (receipt of which will be 
acknowledged), if they have no t already done 
so, to reach the E xport L icensing D epart­
m ent of the Board of T rade not la te r than  
Jan u ary  26 next, s ta tin g : (a) the quan ti­
ties for which each exporter has received firm 
orders (for which evidence m ay ho called ), 
giving separate to ta ls for each of the above 
m arkets; and (b) the  nam e of the m anufac­
tu rer from whom it is proposed to obtain  
supplies in  the  event of an export licence 
being granted.

D istribution of th e  quota will he made on 
the basis of th is  inform ation, and un til a- 
fu rther communication is received from the 
E xport L icensing D epartm ent exporters 
should refrain from m aking form.ll applica­
tion for licences on the official Form  D.

This quota is lim ited in quan tity , and it is 
unlikely on present inform ation th a t i t  will 
be possible to  g ran t licences in respect of 
more than a- sm all proportion of the to ta l 
quan tities for which orders have been re­
ceived. E xporters will, however, he entitled 
to use their share of the quota to fulfil 
present orders o r orders which they  may 
receive during the period ending Ju n e  30 
next, a t their own discretion.

E xports to E gyp t, Iraq  and Allied colonial 
destinations will now fall w ithin th is quota. 
E xports to Palestine will, however, continue 
to be dealt with under the  existing a rrange­
ments for Em pire destinations.

The Alum inum  Company of America lias 
closed its Phoenix branch. T his Govern­
ment-owned p lant represents an estim ated 
investm ent of $65,000,000. T he group also 
closed down the Governm ent p lant a t Mead 
near Spokane, where m onthly output 
totalled 6000 tons of pig alum inium , while 
production a t the  rolling mill a t T ren t wood, 
with a rated capacity of 120.000  tons 
annually , has been halved.
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Patents in  France
P o s t - W a r  R e g u la t io n s  E s ta b l i s h e d

A  N O T E  by M r. S. M ittle r, who has con- 
trib u ted  num erous a rticles to  T h e  

C h e m ic a l  A c e  011 P a ten t Law, bo th  dom es­
tic and foreign, calls th e  a tten tio n  of read e rs  
to some in te resting  facts concerning p ra c ­
tice in  F rance.

W hile in G re a t B rita in  the filing of p a ten t 
app lications 011 the basis of a  p a te n t ap p li­
cation  abroad  m ade m ore th an  twelve 
m onths before the  filing d a te  of th e  B ritish  
p a te n t app lication , and the  be la ted  pay­
m ent of renew al fees, are still covered by 
the  Em ergency A ct of 1939 and the  various 
S ta tu to ry  R ules and O rders a ttach ed  to it. 
and  post-w ar regu la tions have no t ydt got 
beyond the  recom m endation stag e,* F ran ce  
has now issued a law w hich cam e in to  force 
on Novem ber 13, 1945, and covers the  m ora­
torium  for claim ing p rio rity  under In te r ­
n a tio n a l Convention and for the  be la ted  
paym ent of renew al fees fo r th e  post-w ar 
period , T he m ain  po in ts are  as fo llow s:

(1) P a ten tees  or P a te n t A pplican ts who 
a re  c itizens o r residen ts of countries afford­
ing reciprocity  to F ran ce  m ay, un til fu rth e r 
notice, continue to file p a te n t applications 
in F rance  under In te rna tional Convention 
even if th e  period  of twelve m onths since 
th e  filing of the  basic foreign app lication  
has expired . P a te n ts  will be g ran ted  on 
such m oratorium  applications “  sous reserve 
des d ro its  du t ie rs ,"  i.e ., they  will no t affect 
th e  r ig h ts  of user estab lished , o r the  va lid ­
ity of p a te n ts  applied for, in the  in terval. 
P re lim in ary  inform ation received from 
F ran ce  in c lu d e s- th e  following as “  conn 
trie s  affording rec ip ro c ity - '’ : A ustra lia ,
Belgium , B razil, C anada, D enm ark, G reat 
B rita in , L uxem bourg, M orocco, Norway, 
P o rtu g a l, Sw eden, Syria-Lebanon ami 
Tunisia. For countries not included in the 
official list, the m oratorium  for claiming a 
priority  da te  came to an end in France on 
November 13, 1945.

(2j T he m oratorium  for the  paym ent of 
R enewal Fees th a t have become due since 
A ugust *21, 1939, has been ex tended un til 
M arch 31, 1946, regard less of th e  n a tio n a l­
ity o r country  of residence of the  paten tee . 
No fu rth e r extension will be g ran ted , and 
after th a t date pa ten ts will become void 
unless the renewal fee has been paid.

(3) The m oratoriupi concerning designs 
exp ired  011 N ovem ber 13, 1945.

I t  w ill be noted  th a t no difference in  p rin ­
ciple is  made between allied, neu tra l, occu­
pied, and enemy countries, although in effect 
the la tte r  are excluded because they  had 
no opportunity  for affording reciprocity.

* See “  Euemy Owned Patents and Patent Applica­
tions,” recommendations of the Council of the Chartered 
Institu te  of Patent Agents, reported by the author in 
J . Pal. Off. Soc., December, l'J45.

Coal-Tar Products
W a r  P r o d u c t io n  of M id la n d  C o m p a n y

TH E  M idland  T a r  D istillers, L td ., have, 
in the  six years to Ju n e , 1945, handled

201.000.000 gallons 01' crude coal tar. At 
th e  G overnm ent’s request, the company 
erected  one of the  largest refineries in the 
country  for d istilling  crude benzol. D uring 
tile last th ree  years, over 23,000,000 gallons 
of crude benzol have been d istilled  there , 
yielding 2 ,000,000 gallons of to luene, in a d ­
dition to refined benzol, w hich lias p layed 
an  im p o rtan t p a r t  in  the p roduction  o f  sy n ­
th etic  rubber. O u tpu t of ta r  acids in ­
creased by 120 pe r eeu t., the  to ta l figure 
for the  above period  being 8 ,000,000 gallons. 
A very large p roportion  of the  pyrid ine ust’d 
du ring  the  w ar iu th e  m anufactu re  of 
M & B 693 was supplied by the  company. 
P y rid in e  was sent to the  Ü .S .S .R ., while 
very large qu an titie s  of ta r  acids were sup­
plied u n d e r Reverse L end-Lease. P ro d u c ­
tion of creosote am ounted  to  61,000,000 g a l­
lons, the  bulk of which w ent to I .C .I .,  L td .. 
and was hydrogenated  in to  av ia tion  fuel.

P ro d u c tio n  of road  ta r  was cu t down to
62.000.000 gallons. T he com pany was 
largely' responsible for the  large-scale pro­
duction  of coal-tar liquid fuel 200 (also 
known as creosote-pitch m ix ture), a viscous 
oil which has replaced large quantities of 
im ported  fuel oil. Betw een 1941 and 1945,
56.000.000 gallons were d istrib u ted , the 
highest annual figure being 16,000,000 g a l­
lons. O ther activ ities include the filling of 
beer bo ttles as “  flame w eapons,”  cam ou­
flage, including th a t of th e  “  w hite  cliffs of 
A lb ion ." ,

As reg ard s  fu tu re  activ ities, o rders for 
p lan t have been placed to deal w ith in ­
creased  p roduction  of ta r  and of the in te r ­
m ediate p ro ducts therefrom , to effect neces­
sary rep lacem ents of p lan t, -and to erec t 
p lan t requ ired  for new processes as a resu lt 
of th e  efforts of the research  d ep artm e n t; 
th is program m e will req u iré  additional 
capital. The company lias substantially  
increased its allocation to research, and in ­
tends to increase  i t  still fu rth e r when si all 
and  accom m odation can be provided.

A L U M IN IU M  ST A N D A R D S
A deta iled  list of the  specifications which 

have been published in  recen t years, cover­
ing  alum inium  an d  its.alloy's, lias been  issued 
in convenient booklet form by th e  B rtish  
A lum inium  Company'. T he list includes 
both the  A ircraft and th e  G enera l E n g in eer­
ing Specifications of the  B ritish  S tan d ard s 
In stitu tio n , the D .T .D . Specifications of the  
A ir M inistry, the B S /S T A  Schedule of the 
M in istry  of Supply', and the  L .A .C . Series 
com piled by the  L ight M etals C ontro l for 
th e  M in istry  of A irc ra ft P ro d u c tio n . Both 
num bers and sub jects are  fully  indexed.
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J.M.C. Platinum apparatus has been renowned 
for its reliability in laboratories throughout the 

%7'o(ntPMic°- world for over a century.
ation No. 44

uroeLmlcai The accumulated knowledge and experience
A p p a r a t u s  ^  ^  n Q w  a p p | j e c J j n  Q u r  p | a t i n u m

workshops to the production of efficient and 
reliable micro-crucibles, electrodes, and other 
apparatus to all the standard designs.

JOHNSON, M A T T H E Y Ü  LIMITED
HEAD OFFICE
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M e ta l lu rg ic a l  S e c t io n
Published th e  first S a tu rd ay  in th e  m onth
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PLAT IN U M

MICROCHEMICAL
A PPA RA TU S

The success of microchemical 
methods depends not only upon the 
skill and dexterity of the analyst but 
also on the reliability of the 

apparatus employed.

71/73, V i t to r ia  S t r e e t ,  B i rm ingham .  Canad ian  H o u se  : J o hnson  M a t t h e /  &  Co., (Canada) Ltd. 
198/200, C lin ton  S tr ee t , ¿T o ro n to .  606, C a t h c a r t  S t r e e t ,  M on trea l .
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The Basie Principle
UNIVERSAL 
MIXER
is capable of adaptation 
to innumerable 
industrial 
purposes.

Here, for instance, is a machine of 18 gallons 
capacity, w ith our Sigma type blades carrying 
adjustable, serrated.edges, revolving In opposite 
directions against a saddlepiece likewise serrated, 
to obtain a shredding action simultaneously with 
thorough incorporation of the mix.
The jacketed trough is lined with renewable steel 
wearing plates.
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German Magnesium Production
U.S. Report on Bitterfeld Plant

A C C O R D IN G  to a rep o rt by M r. 
R alph M. H u n te r, of the  Dow Chem ical 

Com pany, who surveyed the G erm an m ag­
nesium  industry  n ear B itte rfe ld , th e  m ag­
nesium  capacity  of G erm any was, at the 
beginning of A ugust, 1945, about 190,000 lb. 
of m etal per day. Of th is to ta l, 154,000 lb. 
w ere produced by the  I. G. F a rb en in d u strie  
in  B itte rfe ld , S tassfu rt, and Aken. The
I.G . works at B itte rfe ld  a re  very extensive, 
there  being four separa te  enclosures em­
ploying a to ta l of 35,000 w orkers. Tbe 
p lan ts are called South B itte rfe ld , N orth 
B itte rfe ld , W olfen F a rb en fab rik , and 
W olfen F ilm fabrik . T he first two specialise 
in inorganic p roducts, while the  W olfen 
o perations a re  organic. L ight m etal m anu­
facture  is carried  out at S tassfu rt and Aken 
(near D essau), and light m etal easting  at 
L eipzig, under the  d irec tion  of B itterfeld . 
M agnesium  has been produced with ferro- 
silieon and m agnesium  oxide in an experi­
m ental plant. T hus fa r it has no t been 
prom ising. A carbon reduction  (Ilansgirg) 
Unit was also tried  w ith negative results.

Pow er for I .G . operations in th is area 
was m ade from  lignite, m ined from  nearby 
deposits by open-pit m ethods. T he coal 
was burned on falling  g ra tes After rough 
crushing. B itte rfeld  generated  100,000 kW  
and is connected w ith o th er sta tions, such 
as L euna. T he S tassfu rt and Aken op era ­
tions received power from th is system. A 
nearby  power p lant on the system  had 
30,000 kW  capacity  destroyed by bombs, 
bu t, from general inform ation received, it 
is believed th a t the I.G . power system (esti­
m ated a t 250,000 kW ), which is connected 
w ith o th er system s, could produce, o r 
ob ta in , almost enough cu rren t to operate  
the chem ical p lan ts at capacity .

No dam age due to bom bing had been done 
to any of the  equipm ent for the  p roduction  
of m agnesium  in  B itte rfe ld  o r S ta ssfu rt. In 
the la tte r  there  was a num ber of displaced 
R ussian and I ta lian  persons, and some 
m inor dam age had been done. No dam age 
h ad  been done at Aken.

T he capacities of the th ree  works appear 
in th e  following table :
South Itltterfclil ... 300 m etric  tons per month
S tasshn t............................  1000 ,, „
Aken ................................  »00

T he raw  m ateria ls were carn a llite  from  
S tassfu rt, and high m agnesium  con ten t 
dolom ite (stated  to be 40 pe r cen t. MgO) 
from Seharzfeld  in the H arz  m ountains. 
The dolom ite was calcined a t the  quarry  
and shipped to T eu tsehen ta l n e a r H alle , 
where it was slaked in 2G per cent. M gCl, 
b rine , an end product of th e  potassium  
chlorine operations from  ca rn a llite  in the 
S ta ssfu rt area . T he p rec ip ita ted  Mg (OH ), 
was filtered on an O liver filter, washed w ith 
w ater and cake dropped w ith  50 to GO per 
cent 11,0. T h is cake was d ried  in a  shelf 
d rie r  a t 500 °C , w ith rabb le  arm s 011 a v e rti­
cal shaft to move the  m ateria l across the 
shelves. P ro d u cer gas was the  fuel used. 
I t  was then  calcined a t 900°C. w ith lignite 
producer gas. The dried  MgO was th en  
mixed w ith crystal M gCl,.GILO obtained 
by evaporation  of the M gCl. liquors from 
the  ca rn a llite  operations. T he product (a 
m ix tu re  with analysis M gO.M gCl, plus 30 
p e r 'c e n t, 1 1 ,0  of crystallisation) was called 
“  oxychloride,”  and does not absorb much 
w ater. I t  was shipped from  T eutsehental 
to B itte rfe ld , S tassfu rt, and Aken in spe­
cial, trip le -hopper cars, holding 32 m etric 
tons. A t these p lan ts  it was m ixed with 
lignite  W hich was ground to 25 per cent, 
through 250-mesh. A t B itte rfe ld  the mix 
was oxychloride 88  per cent, plus coal to 
give 0 per cent, carbon , and peat to  yield 
(i per cent, carbon.

B r iq u e t t in g  a n d  D ry in g

The oxychloride, coal, and p eat w ere 
mixed in dry  m ixers, a little  M gCl, liquor 
added to aid  in  b riquetting , and the  m oist 
m ixture was ex truded  through a sausage- 
tvpe b riq u e tte r (screw against an orifice) 
to a 14 -in, cy linder of low streng th , which 
breaks into 2-in. to 4-in. lengths as it is ex­
truded . These were dried  a t 400“ C. to 
ha rd en , and then  calcined at coking tern, 
p e ra tu re  to decom pose the coal and peat. 
T h e  product is estim ated to  contain  10 per 
cent. ILO . T he ch lo rin a to rs  a t B itte rfeld  
a re  each ra ted  nt 10 tons of anhydrous 
M gCl, per day. T hey are  v e rtica l steel 
cylinders, acid-brick-lined , and are  20 ft. 
h igh, abou t 9 ft. inside d iam eter, and  13 ft. 
outside d iam eter. T be b riq u ettes  were
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fed in  a t the top. C hlorine from  the  cells 
('JO per cent, concen tra tion ), to  which was 
added  chlorine  from  liquid , w as in troduced  
ju s t  above the bottom . T he lem pera lure  
was m ain tained  by carbon  resisto rs, opera­
ting  3-phase a t 2500 am p. and 22 volts 
(about 0.6 kilovolt-am p. per lb. of m agne­
sium ). E ach ch lo rinato r served about 
twelve cells. M olten m agnesium  chloride 
flowed ou t of the ch lo rinato rs and was 
tran sferred  in to  3-ft. by 4-ft. crucibles, elec­
trically  driven, w ith  tiltin g  m echanism , and 
fed to the  cells once per e ight-hour shift.

The chlorine losses occurring  in th is 
operation  resu lt from  stack  loss of the  gas 
not absorbed in the b riq u ettes , the  conver­
sion of CaO im purities to CaC l,, which is 
p resen t in  th e  feed up to  6 pe r cen t., aud 
the conversion of a  large  portion  of the  
10 per cent, of H ,0  to HC1, due to the 
w ater-ch lorine  reac tion  a t  the  elevated tem ­
p e ra tu re . T he C aC l, and the HC1 loss may 
be estim ated  a t 0 .2  lb. of chlorine per lb. 
of m etal for the CaCl,,, and  1.5 lb. of chlor­
ine per lb. of m etal for th e  HC1.

L iqu id  chlorine is supplied to tb e  process 
a t the  ra te  of from  0.5 to 1.0 lb. of chlorine 
per lb . of m etal. T he chlorine balance, 
th erefo re , w ould ap p ear to  be 1.481b. of 
chlorine per lb. of m etal in th e  MgCL.fiH.O 
added a t T eu tsehen ta l and 0.5 to 1.0, new 
chlorine, m aking a to ta l add ition  of 1.98 to 
2.48 and know n loss from  IIC1 and C aC l, 
of 1.7.

T h e  B i t te r f e ld  C e lls
T he m agnesium  cells a t B itte rfe ld  are 

about 88 in. inside by 48 in. wide by 48 in. 
deep. The cell is divided as follows : 9-in. 
cathode space, '2-in. divided p a rtitio n , iO -in. 
anode space, 2-in. p a rtitio n , 13-in, cathode 
space, 2-in. p a rtitio n , 10 -in. anode, 2-in. 
p a rtitio n , 13-in. cathode, 2-in. p a r ti ­
tion , 10 -in. anode, 2 -in. p a rtitio n , 
9-in. cathode. T he p a rtitio n s a re  m ade of 
high-silica, acid-proof b rick  in  two pieces 
about 24 in. long and 17 in. d eep ; they  ex ­
tend a few inches un d er the b a th  and above 
th e  cell top to serve as sides of tbe  chlorine 
dome. T be fro n t of tbe  chlorine dome is 
com pleted w ith b rick . T he anodes are 
g rap h ite  pieces about 4J in. by 9 in. by 55 in. 
and are  assem bled close together a t th e  top 
on bus-bars to make an electrode 4J in. by 
54 in. by 55 in. T he anode life is from  
12-16 m onths. D uring  th e  life of th e  anodes 
very little  w ear is experienced. T he anodes 
a re  sealed into the  dome w ith asbestos and 
cem ent. T he cathodes a re  steel castings of 
eccen tric  shape, designed to  p resen t a  face 
abou t 18 in. by 50 in. to the anode and 
tap ered  up to m ain tain  constan t cu rren t 
density  th rough  the  steel.

T he cells a re  composed of h igh-silica 
acid-proof b rick  b u ilt in to  walls abou t 18 in . 
th ick  and encased in steel shells w ith  solid 
bottom s. T he d iaphragm  b rick  is th e  same

com position as the  lin ing  (about 70 pe r cent. 
SiO2-30 pe r cent. A120 3). I t  has a life of 
about 16 m onths m axim um. T he cell pot 
lining lasts about five years. Cells are 
spaced w ith  abou t 3 ft. betw een qells, in 
row s about 12 ft. ap a rt. The B itte rfe ld  
cells are ra te d  at 23,000 am p. and 7 volts 
pe r cell, although there  was evidence of 
operating  a t 18,000 am p. T he am pere effi­
ciency was abou t 88 per cent.

T he power req u ired  was betw een 8.0 and 
8.5 d.c. kW h per lb. of m etal. G rap h ite  
consum ption is .025 lb. pe r lb. of m aqne- 
sium. Assuming the  cathode face a t 18 in. 
by 50 in ., tbe cu rren t density  is 4.3 am p. 
pe r sq. in.

C e ll B a th  A n a ly s is
T he cell bath  was no t sam pled, as all cells 

were frozen and tru e  sam ples were im­
possible. A nalysis of the cell b a th  was 
given as follows :

■per cent.
CaCl- ................ 45—50
MgCl, ................ 10—25 (Average 15 per cent.)
NaCl ................ 30
KC1 ................ 10
CaFs ................0.5—1.0

T he cell feed in the  form  of m olten M gC l. 
analyses 86 to 90 pe r cen t MgC!2, 5 to 6 per 
cent. CaCl2, and the  balance N aCl and KCl. 
T h ere  w ere no sulphates p resen t, as they  
are  elim inated  in the ch lo rinato r. Sludge 
w as d ipped once a week and analyses 30 per 
cent. MgO, 10 pe r cent, m etallic  m agne­
sium , the rem ain ing  60 per cent, being 
bath . A study of the im purity  balance in d i­
cates a build-up of C aC lj in th e  b a th , and 
the  ba th  was d ipped  w henever CaCl, ex­
ceeded 50 p e r cent. N aC l was added to re ­
sto re  the  desired  com position.

Cells w ere s ta rted  by pouring in a few 
hundred  pounds of m olten carn a llite . T he 
g rap h ite  e lectrodes w ere used w ith  a special 
tran sfo rm er for, a lte rn a tin g  c u rre n t heating , 
w hich was used un til the cell was full of 
norm al b a th , w hich was added slowly. T here  
was 110 ind ica tion  of iron  pick-up du ring  the 
s ta rt.

T he chlorine gas ou tle ts are  one per dome 
and th ree  pe r cell. T hey are  abou t 2 in . 
inside d iam eter, and are  composed of a  sec­
tion of ceram ic pipe, delivering in to  a cast- 
iron  line. T he line suction was 1 in. of 
w ater, and the cell suction  abou t 0 .1 in. 
Before com pression, th e  chlorine is dry  
filtered  th rough  th im bles (bag house) of 
asbestos eloth fo r rem oval of the  dust, and 
is then  com pressed to about 20 in. of w ater 
pressure w ith a  Jaeg er blow er and re tu rn e d  
to  th e  ch lorinators. T he four cathode 
cham bers a re  ceram ic covered, w ith lids for 
m etal and sludge rem oval, and a re  ven ted  
a t the  back th rough  lines sim ilar to  those 
for chlorine, to remove HC1. Pow er for 
the  operation  was rectified w ith m otor 
g en era to r sets a t  93 per cent, conversion.

L ab o u r figures were given for operation
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(eella only) as 20.5 m an-hrs. per ton of 
m agnesium , fo r m ain tenance of cells 16.8 
m an-hrs. per ton of m agnesium , m aking a 
total in the cell room of 37.3 m an-hrs. per 
ton of m etal.

M e ta l  D ip p in g
M etal d ipping from  cells was done once a 

day and could be done on a two-day 
schedule. T he m eta l collected in the  four 
cathode com partm ents (two double—two 
single) and was collected by autom atic skim ­
m ing. T he a p p ara tu s  for the purpose was 
a  pot, bolding 800 kg., fitted for vacuum  
operation . T he casing is about 5 ft. in d ia ­
m eter and 5 ft. high, and contains a 
n ichrom e resistance h ea te r, ra te d  a t 60 kW . 
I t  is m ounted on an e lectric  tru ck . The 
whole assem bly weighs about 7 tons. A 
large handw heel operates four corner screws 
which ra ise  and lower the po t to conform 
to bath  levels. Suction lines a t 300 mm. 
absolute pressure  a re  provided th roughout 
the p lan t. A pipe, the skim m er for the  cell, 
was connected to the top  of the vacuum  p o t; 
it is about 1 J  in. inside d iam eter, and re a ­
sonably well insu lated . I t  w as pu t lower 
than  necessary in the cell for p reheating . 
W hen ready, a valve was opened, and tbe 
skim m er p laced a t the surface, th e  m etal 
being sucked in. T h ere  was a certa in  
am ount of flexibility  in the  pipe, bu t as the 
cell level falls, the po t is low ered ' by the 
screws. T he pot was moved from  com part­
m ent to com partm ent u n til one cell was 
cleared. A m an rak ed  m etal tow ard  tbe 
skim mer to aid the skim ming. W hen cells 
were cleared , the valve was closed, and the 
pot w ent to  an o th er cell, or if fu ll, to a 
separa ting  pot. A pot full usually  con- 

'  tained  1300 lb. of m etal and 400 lb. of cell 
bath.

T h e  S e p a r a t in g  P o t
A t the separating  pot, which is in a 

corner of the  cell bu ild ing , th e  skimming 
pot was pu t under p ressure, and m etal and 
bath  discharged th rough  a dip pipe. T he 
separa ting  po t is sim ilar to the  first in size 
(about 40 in. by 54 in .), and was heated 
w ith an e lectric  h eater, b u t was m ounted 
so as to tip  over a t 180"C. F irs t ,  it was 
d ischarged th rough  a  pipe east in it, which 
ex tended  to th e  bottom . T he excess b a th  
ra n  out, and a sm all am ount of m etal was 
d isc h arg e d ; the  po t w as tilted  the o th er way 
and discharged in to  an  alloy pot, which 
tran sp o rts  the  m etal to  th e  alloy p lan t. The 
skim ming operation  was claim ed to dip one 
cell in  less th an  five m inutes (seventy cells 
in five hours), and five men could handle 
th is operation  a t th a t  speed.

T he cell se ttings are  supported  on a  set 
of I-beam s, ru nn ing  lengthw ise, w hich are 
carried  by columns. A num ber of sm aller 
beam s act as purlins . B ricks are  used for

insu la tion . T he floor is supported  by non- 
continuous steel beam s resting  on the walls 
o r brielc piers. R einforced concrete slabs 
span  tbe  beam s, and the  slabs are covered 
w ith brick.

T h e  S t a s s f u r t  C e lls
Tbe S ta ssfu rt cells a re  the  same as a t 

B itte rfe ld , w ith  th e  follow ing exceptions. 
One line of cells operated  a t 32,000 amp. 
and 6.8  to 7 volts pe r cell. T hese cells con­
ta in  four anode assem blies and five cathodes 
(two single—th ree  double). T he u n its  are 
the sam e, bu t the cathode to anode spacing 
was given a t 4 in ., com pared to th e  sm aller 
cells a t 7 in. T h is cell was developed in 
1938. I ts  pow er requ irem en t is slightly  
be tte r, being 7.8 d.c. kW h per lb. of m etal. 
A t S tassfu rt, d.c. power was supplied by 
rectifie rs of m ulti-anode type, ra ted  at 6000 
am p., each con tain ing  18 anodes. T he effi­
ciency was 94 pe r cent. A sludge tre a t­
m ent was used to recover the 10  per cent, 
m etal. A po t se tting  was used w ith a lte r ­
n a ting  cu rre n t used on several electrodes. 
Sludge was ag ita ted  in the  cell ba th . I t  
was claim ed th a t  8  to 10  m etric  tons of 
metal w ere recovered per m onth. Com posi­
tion of th e  cell b a th  a t  S tassfu rt was given 
as 30 to 40 per cent. CaCl;, 20 to 25 per 
cent. KC1, 20 per cent. N aC l, 15 p e r cent. 
MgCl2, w ith abou t 100 lb . of N aF  added 
per cell per m onth.

C H RO M E P R IC E S
T he M inistry  of Supply announce th a t  tbe 

following prices pe r ton for chrom e ore and 
concentra tes apply as from  Ja n u a ry  1. 
These prices are all f.o .r. consum ers’ 
works.

R efractory  Grades

R hodesian Im peria l G rade
T ransvaal, 1st G rade  ................
G recian , 1st G rade  ...............

,, 2nd G rade ...............
M etallurgical Grades 

Rhodesian Lum p M etallurgical 
,, W ashed F riab le  

B aluch istan  ............................
Chemical Grades 

Rhodesian Dyke Chem ical 
T ransvaa l Chem ical C oncen trates 
B aluchistan ............................

The Alliance Aluminium Company of
Basle, th a t is the international alum inium  
carte l form ed in 1931, has been  w ound up. 
G erm any 's share will be allocated to  the 
rem aining m em bers and since the carte l’s 
assets are invested in  gold, G erm any 's share 
will accrue to  the o ther partners.

£  s. d.
11 7 6  
9 5 Ij

12 7 6 
11  10  0

11 15 0 
11 15 0 
1 1 7  0

11 10 0 
11 7 D
11 7 6
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Steel Prices Raised
I r o n  O re  F re e d  f ro m  P r ic e  C o n tro l

H IG H E R  m aximum prices for steel pro­
ducts came into force 011 December 31, 

under the  term s of an Order published by 
the M inister of Supply. At the same time 
the Central F u n d , under which the industry 
has been working since 1910, is to come to 
an end. T he basic price of pig-iron is in ­
creased by per ton, and the rise in  the
price of the  m ain steel products is, in general, 
abou t 0 per cent., though on certain  h ighly- 
finifhed products the percentage varies in 
one direction or the other. The current 
pried for billets goes up from £ 1 2  10 s. per 
ton to .£12 17s. Gd. and for plates from 
£10 3s. to £16 19s. Od. The full details 
are contained in the Control of Iron and 
Steel (No. 46) Order, which consolidates 
m ost of the preceding Orders, though not 
including the Scrap Orders and the recent 
Orderg covering tinplate and bolts, nu ts, etc.

Irou ore and cinder and scale are freed 
from price control, and where m aterial is 
produced to  m eet unusual requirem ents, the
M inister m ay authorise an addition to the
maximum price. Paym ents into and out 
of the Central F und  officially ceased on 
Jan u ary  1, bu t it will not be possible to 
liquidate the fund until the end of M arch, 
by which time the pig-iron position may 
be expected to have returned to normal. 
Increasing quantities of ore are being 
im ported, but until these reach pre-war 
figures, the  fund will continue to operate 
to an. extent. On M arch 31. however, pay­
m ents wilt cease altogether.

O ther am endm ents are that electrical 
stam pings a re  free from  all co n tro l; and 
restric tions on the acquisition and disposal 
for export of springs and ceria in  w ire p ro ­
ducts are  removed.

The special reduction of £2 per ton apply­
ing to m otor-body sheets- has been made 
possible by the economic working under full 
production of the strip  mills of Richard 
Thom as and John Summers, which will now 
have the opportunity of operating under full 
production for the first time.

N O N -F E R R O U S  M E T A L  P R IC E S
The M inister of Supply has issued a third 

list of selling prices of non-ferrous scrap 
m etals for the period January  1-March 31 
on the same term s as the previous lists 
(sec T iib CHKMiCAt Age. 1945, Ju n e  16. 
p. 525; Septem ber 15, p. 241): The prices
are. as a whole, m aintained, bu t the follow­
ing, additions should be n o ted : Copper, clean 
un tinned , cut up. £56 10 s. per to n : copper 
wire, £55 10s.-£57 per to n ; shell-band scrap 
(«other than  tu rn in g s), £56 10s. per to n ; 
copper firebox plates, cut up, £57 10s. per 
to n : brass ingots. £51 per ton.

Cast Iron Research
C u r r e n t  P r o g r a m m e  of th e  B .C .I .R .A .

S IX investigations of a fundam ental 
n a tu re  a re  included in th e  cu rre n t 

(1945-46) program m e of the  B ritish  C ast 
Iro n  R esearch . A ssociation, A lvechurch, 
B irm ingham , which ce leb ra tes its  jub ilee  in
1946. F o u r o th er investigations are spon­
sored by o th er bodies (two by the  In s ti tu ­
tion  of M echanical E ngineers, and two by 
the B ritish  Iro n  and S teel R esearch  Asso­
c ia tion), and five more are general investi­
ga tions reviewed by the special-purpose r e ­
search sub-com m ittees.

T he six fundam ental item s are  as un d er :
1. G raph ite  Form ation .—T he m echanism  

of g rap h ite  form ation  during  solidification.
2. G raphite  F orm ation— The M alleable  

Process.—The m echanism  of g raph ite  
form ation in the solid s ta te  du ring  an n ea l­
ing, as in the w hiteheart and b lackheart 
m alleable processes.

3.— Décarburisation o f Cast Iron .—The 
mechanism  of d ecarburis ing  east iron as 
in the w h iteh eart m alleable process.

4. Gases in Pit/, Cast and M alleable Cast 
Iron .— 'To study th e  n a tu re , am ount and in ­
fluence of gases in cast iron on s tru c tu re  and 
properties.

5. Standard  Test-B ar Casting M ethods. 
—T o study the best m ethod for the produc­
tion  of sound stan d ard  te s t bars.

6 . Im proved  M ethods o f Testing .— (a) 
T he app lication  of the  pho toelectric  absorp- 
tiom eter to the  analysis of cast iron  for 
elem ents p resen t bo th  in o rd inary  and  very 
small am oun ts; (b) the app lication  of 
spectrpcliem ica! m ethods to  the  analysis of 
cast iron for elem ents p resen t bo th  in o rd in ­
ary  and very sm all am ounts.

F u r th e r  research  item s in the  chem ical 
field aw ait indiv idual staff, a lthough a great 
step  fo rw ard  was m ade tow ards the  full .effi­
ciency of the  w ork  of th is  departm en t by 
the  separation  of its work, du ring  th e  year, 
from that, of th e  analy tical labo ra to ry . M r. 
IV. W estw ood, B .Se.. h as been placed in 
charge of the  Chemical R esearch D ep art­
m en t; M r. A. W . B ridgw ater, A .R .I.C ., is 
in charge of the Chem ical L aboratory .

D uring his recent v isit to  America, Sir
Ardeshir Dalai, M em ber for P lanning and 
Development, Governm ent of In d ia , made 
arrangem ents with two firms to send their 
experts to Ind ia  for the purpose of advising 
the  E ngineering and Chemical Panels of the  
P lanning and Development D epartm ent. The 
firms in qjiestion arc Ford , Bacon A Davis, 
the  famous firm of consulting engineers who 
have advised the  Government of R ussia and 
several South American S ta tes, and the 
Chemical Construction Corporation. An 
expert from the la tte r  has already arrived 
in Ind ia.
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A New View of Welding
M e ta l lu r g ic a l  F e a tu r e s  in  W e ld e d  S te e ls

IN a paper by H ugh O 'Neill, D .Sc., 
M .M et., chief m etallurg ist, L .M .S . K ail­

way, presented to the In s titu te  of W elding 
on Novem ber 28, a new définition of weld­
ing was proposed, based on a historical and 
m etallographic review of the art. Methods 
of the blacksm ith gave rise to the use of 
the  actual word, and both ancient practices 
and modern sin tering  and "  recrystallisa- 
tion ”  processes rely upon interatom ic d illu ­
sion in the solid sta te  to  bring about actual 
joining. For this purpose the presence of 
liquid m etal is not necessary, and theories 
of friction invoking welding effects because 
of possible local m elting are disputed. A 
distinction should also be made between 
welding and adhesion.

The developm ent of m etallic arc welding 
has introduced certain  special features due 
to actual fusion, including the peculiar 
m elting of the  parent p late  by “ slicing ” 
effects in austenitic  welds. As another 
exam ple, the  presence of locally fused spots 
on a steel stru c tu re  will reduce its resist­
ance to dynam ic stressing. These "  stray  
flashes ” or “  arc dabs "  have been in ten ­
tionally produced on W ohler test pieces, and 
the resulting  reduction in fatigue strength 
determined. Local fusion spots produce 
very high hardness values in the parent 
plate of low alloy steels, and a further 
study has been made of hardening effects 
due to  Bparking on pure iron. Micro-in­
dentation tests reveal a doubling of the 
hardness of such iron. The surprisingly 
high hardness values which can be ob­
tained locally by the .spot welding of dead 
mild steels was also discussed.

Difficulties associated with the produc­
tion of good m etallic arc welds in high- 
streng th  alloy steel were examined metallo- 
graphically in term s of therm al transform a­
tions and S-curves. T he effect of chemical 
composition, and of m etallographic struc­
tu re  prior  to welding was considered, and a  
comparison was made of m ethods of evalua­
ting the  w eldability of steels by “  carbon 
equivalent ” calculations, by quenching 
tests, and by welding tests, preference be­
ing finally shown for actual welding tests.

N o v e l T e s t  M e th o d
The paper concluded with a description of 

a ’method now under development in the 
L .M .S. L aboratory, Derby. This uses 
5 in. by 2 in. samples taken from actual 
rolled stqel of various thicknesses as 
delivered, and lays down a standard  test 
welding procedure. The plates are made to  
overlap, and are clamped in a vice during 
welding. The welded assembly is sawn 
into test pieces and the ductility  of the weld 
determined in a simple testing rig also 
actuated by a bench vice.

Forging Aluminium Alloys
S o m e  U se fu l In f o r m a t io n

T O those p ractised  in w orking w ith steel 
and copper-base alloys, the  forging of 

alum inium  alloys is likely to p resen t some 
difficulty. T he alum inium  alloys have lower 
m elting points and th e ir ho t w orking range 
is below “  red  h e a l,”  so th a t the  technique 
dem anded in  the  p roduction  of forgings is, 
to those accustom ed to  th e  o lder a rts , a  new 
one. A ccordingly, the  A lum inium  D evelop­
m ent A ssociation have published, on behalf 
of the  T echnical Com m ittee of the W rough t 
L igh t Alloys A ssociation, a b rochure , by 
J .  R. H a u d fo rth  and J .  Towns R obinson, 
en titled  “ T he M anufacture  and P roduction  
of A lum inium -Alloy Forg ings and S tam p ­
ings.”  T his w ill, it is hoped, while supply­
ing useful inform ation  to those fam iliar 
w ith ligh t alloy forgings, be found invalu­
able by those approach ing  the  problem s of 
forging alum inium  alloys fo r the first tim e, 
since it p resen ts concisely b u t in de ta il all 
the  facts re lev an t to th e  m anufacture  of 
good q u ality  light alloy forgings.

F u r n a c e  C o n tro l
In  th is coun try  forgings a re  m ade p rim ar­

ily from  ex truded  b a r o r cas t blanks. These 
have m arkedly d ifferen t characteris tics , 
w hich involve d ifferent techniques of h an d ­
ling du rin g  forging, and the  au th o rs  righ tly  
deal in  d e ta il w ith the  p roduction  of forging 
stock by both m ethods. T h e  p rep ara tio n  of 
b lanks for forging is then  discussed both in  
term s of the  m achining requ irem ents and 
p rehea ting  fo r fo rg ing ; under the  la tte r  
heading, the  types of fu rnace  most su itab le  
for the purpose are  described. T he im ­
portance of accurate  furnace contro l is em ­
phasised, as is the  im portance of the iime- 
facto r in th e  heating  of the  stock to  forging 
tem p era tu re . A rough  m ethod of ensuring  
th a t the stock is held long enough in th e  
fu rnace is to m ain ta in  the  b lanks a t  the set 
period for approxim ately  one hour per inch 
of th e ir  thickness.

T he requ isite  p lan t is next considered, 
the  essentials of the m odern forge being d is­
cussed. The suprem e im portance of die de­
sign is stressed, and a com plete layout of 
the whole process of the  m anufacture  of a 
forging is  recom m ended. T h is should in ­
clude all operations from  the  m achining of 
the die to the  final stam ping of th e  dum m ies; 
while such featu res as size, shape, d irection  
of g ra in  flow’, ■shrinkage, and th e  position  of 
the  die in  th e  drop  ham m er, m ust a ll be 
p redeterm ined .

F ab rica tio n  de ta ils , of course, can be dis­
cussed in th is  b rochure  only in  a general 
m anner. N evertheless, th e  fundam en ta ls 
a re  ou tlined  a t  some leng th . H e a t t r e a t ­
m ent is also d iscussed ; and th e  p ap er con­
cludes w ith chap ters  on inspection  and' 
testing .
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The Longhorn Tin Smelter
Performance and Prospects

T 1IE following rep o rt on the  L onghorn 
T in  S m elter on the  G u lf C oast of 

T exas supplem ents the deta ils regard ing  
construction , the  process used, e tc ., which 
appeared  in T h e  C h e m ic a l  A c e  of August 
7, 1943.

A ccording to the U .S . B ureau of M ines’ 
rep o rt on tin  in 1944, dom estic tin  sm elters 
produced 30,884 long tons of tin  in 1944, of 
which 30,619 tons came from  the Governm ent- 
owned L onghorn sm elter. T he 50 pe r cent, 
rise  in  pig tin  ou tpu t a t T exas C ity resulted  
from im proved operating  procedures in 
sm elting and ore dressing, notably  in 
lengthened furnace cam paigns.

T he p rin c ip a l p lan t im provem ents w ere 
the in sta lla tio n  of m echanical sam plers and 
conveyors for ore bedding  in  th e  ore-storage 
build ing and the add ition  of a  th ickener, 
filters, and a flotation unit for 
oxide flotation in the ore-dressing 
section. T ow ards the  end of the  year, 
two of the nine rev erb era to ries  were being 
converted  to a single un it w ith a  w aste-heat 
boiler.

Sa tisfac to ry  resu lts  were achieved with 
charges con tain ing  approxim ately  90 per 
cent, complex B olivian ores of about 40 per 
cent, tin  con ten t (including the  bette r-g rade  
P a tin o  ores)—the first large-scale opera­
tion  on ores of about 65 pe r cent, of the 
tin  con ten t of those usually  sm elted in  E n g ­
land and about 55 per cent, of those sm elted 
in H olland , M alaya, and th e  N etherlands 
E a s t Indies. A lthough five g rades of pig 
t in  have been produced, recen t p ractice  has 
been to m ake only T h ree  S ta r  or G rade  A 
(99.80 pe r cent. Sn  and over) and 110 One 
S ta r  o r  G rade  F . (less than  99 per cent. Sn). 
M ore th an  SO per cent, of the  ou tpu t is of 
first quality .

P r o d u c t io n  F ig u r e s
T he production  of L onghorn tin  since 

sm elting operations s ta rte d  in A pril, 
1942, and up to Ju ly , 1945. were given in a 
W .P .B . rep o rt of Septem ber 12, 1945, as 
follows (in long tons) :

M onthly
average.

1942 (Apr.-Dec.) ... 15,695 1733
1943   20,727 1727
1944   30.619 2551
1945 (Jan .-Ju ly ) ... 23,494 3356

Longhorn  sm elter shipm ents w ere 37,112
long tons, of which 32,856 tons were T hree  
S ta r  and m ost of the rem ainder G rade  F  
and One S ta r. In d u stria l users received 
about 25,100 tons, and the  rem ainder was 
d istrib u ted  to G overnm ent w arehouses.

Only two privately-ow ned sm elters were 
in operation  in 1944— the A m erican Sm elt­

ing & Refining Com pany and the  N assau 
Sm elting & R efining Com pany. M ost of 
the tin  recoverecT was as alloys, p rincipally  
solder.

U n p r e d ic ta b le  F u tu r e

T he post-w ar s ta tu s  of the  G overnm ent’s 
L onghorn  tin  sm elter has been the sub ject 
of considerable discussion. T he p rincipal 
argum ents advanced fo r the continued ex is t­
ence of the  sm elter a r e : stra teg ic  im por­
tance, p a r t  of the  S ta te  D ep artm en t’s Good 
N eighbour policy, and for recovery of pub­
lic investm ent. On the  o th er hand , it has 
been said  these argum ents a re  not wholly 
valid . M ilitary  security  may be a tta ined  
m ore simply by stockpiling  m etal, a m ethod 
a lready  adopted in the  U n ited  S ta tes. If 
it should again  be necessary to construct 
a  p lan t, i t  has been dem onstra ted  th a t it 
could be  accom plished in a m atte r of 
m onths, and the technique of ore reduction  
need not be lost if the  sm elter censes o p e ra ­
tion . U nder the  concept of In ter-A m erican  
m utual support it is expected th a t B olivia 
w ould continue to  supply tin  to the U nited 
S ta tes  a t a prem ium  above th e  free m arket 
price. The investm ent in the  L onghorn 
sm elter is approxim ately  §7,000,000. I ts  
assured  operating  life w ill exceed five y ea rs ; 
usual accounting  procedure  would have 
am ortised  a  su b stan tia l p a r t  of the  invest­
m ent, had  th e  sm elter been a p riv a te  ven­
tu re  instead  of an em ergency u ndertak ing , 
the  to ta l cost of which can' be considered 
properly  a  w ar expense. E ven if salvage 
value is neglected, th e  added cost pe r pound 
of p roduct fo r five-year am ortisa tion  would 
be only about 2  e. per lb.

F o r  two or th ree  years longer, o r  until 
F a r  E aste rn  sm elters resum e production , 
op eratio n  of the T exas C ity reduction  works 
is reasonably  certa in . T h erea fte r, in  the  
absence of political contro l of ore sources bv 
the  U nited  S la tes , the fu tu re  is u n p red ic t­
able.

“ LION BR A N D ”
METALS AND ALLOYS

M IN E R A L S  A N D  O R E S
RUT ILE , ILMEN1TE, Z IR C O N , 
M ONAZ1TE, M A N G A N ESE , Etc.

B L A C K W E L L ’ S
M ETA LLU RGICA L W O RKS LTD.

G A R ST O N , L IV ER PO O L , 19
E S T A B L IS H E D  1869
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Personal Notes
T he U niversity  of D urham  has appointed  

M r. C. E . P e a r s o n , M .M et. (Sheffield) to 
the  C hair of M etallurgy a t Newcastle.

M r. A. G. E . J o y c e  and M r. R . F . 
S t e w a r t , M .C ., have been elected to the  
board  of the  D orr O liver Co., L td .

P r o f e s s o r  M e r e d it h  G . E v a n s , who 
occupies Lite C hair of Inorgan ic  and Physi­
cal C hem istry a t Leeds U niversity , is lec­
tu ring  in H olland  un d er the  auspices of the 
B ritish  Council.

S i r  H e r b e r t  D a v is  lias resigned , as from 
D ecem ber 31, from  the position of D irecto r 
of the O ils and F a ts  Division, M inistry  of 
Food, and is succeeded by M r . J .  W , 
K n i g h t . M r . G. It. O a k e  becom es deputy- 
d irec to r.

L i e u t . -C o l . R . A . T h o m a s , C .B .E ., re ­
tired  on D ecem ber 31 from th e  position  of 
Chief Inspecto r of Explosives, Hom e Office. 
He is succeeded- by D r. H . E . W a t t s , 
M .B .E ., P h .D ., F .R .I .C ., h ith e rto  Second 
Inspector.

M r. F . C. FRARY, d irec to r of research  of 
the A lum inum  Com pany of A m erica, has 
been aw arded the P erk in  M edal 'o f  the  
Am erican Section of the  S .C .I. in recogni­
tion of his accom plishm ents in industria l 
research . 9

D r . J .  I I .  B iu k in s h a w , D .S c. (Leeds), 
has been appointed , from  Ja n u a ry  1, to the  
London U niversity  R eadersh ip  in B io­
chem istry, tenab le  a t  the  L ondon  School of 
Hygiene and T ro p ical M edicine. H e lias 
been senior lec tu re r in th e  dep artm en t since 
11)38, and in  1921-27 he w as research  b io­
chem ist fo r I .C .I .

D r . J .  M . -C . T h o m p s o n  lias been ap­
pointed to a  lec tu resh ip  in the  C hem istry 
D epartm ent of A berdeen U niversity , w here 
lie has been acting  as an assistant since 
Septem ber last. D r. Thom pson jo ined the 
M inistry  of Supply  Chem ical R esearch 
B ranch in 1940, and was re leased  last Sep­
tem ber.

S i r  H a r o l d  H a r t l e y , C .B .E . ,  M .C.,
chairm an  of the  F uel R esearch  B oard and 
m em ber of the D .S .I.R . A dvisory Council, 
iias become a m em ber of the board  of 
B ritish  Overseas A irw ays C orporation . H e 
has resigned h is deputy-governorship of the 
G as L igh t & Coke Com pany, and his posi-. 
tions on the boards of th e  L .M .S. Railway 
and of Railway A ir Services.

M r. C. W . D a n n a tt , A .R .S .M ., A .I.M .M .,
F .R .I .C ., has been elected to the  C hair of 
M etallurgy tenab le  a t  Im p eria l College, 
U niversity  of London, the appointm ent 
d a ting  from  O ctober 1, 1945. M r. D an n att 
was appointed  R eader in M etallurgy in 
1937, and since 1940 has been acting head

of ' the  m etallurg ical dep artm en t a t  the 
Royal School of M ines,

M r . D. N. L o w k  has been appointed  secre­
ta ry  of th e  B ritish  A ssociation for the A d­
vancem ent of Science, in succession to D r .
O. J .  R . H o w a r t h , who would in norm al 
circum stances have re ti ie d  in 1942, M r. 
Lowe was assistan t secre tary  before the  wai*, 
during  w hich he served in  the  M inistry  of 
P roduction . H e has no t yet been released , 
and D r. H ow arth  has been asked by the 
Council to rem ain  in office un til the  next 
annual m eeting of the  A ssociation.

M r , F . 14. R o l t , who becomes S u perin ­
ten d en t of the M etrology D ivision of the  
N ational P hysical L ab o ra to ry  on A pril 1 
nex t (when MR. J .  E . S ea r s  re tires ), has 
been on the  staff of th e  N .P .L . since 1912. 
D uring  th e  w ar, however, M r. R o lt served 
as D irecto r of J ig s , Tools, and G auges in  
the M inistry  of Supply. M r . A. F a r e  suc­
ceeds M r . E. F . R e le  (now P rin c ip a l of the  
College of A eronautics) as head  of th e  A ero­
dynam ics Division of th e  N .P .L .

M r. W a lter  M u r r a y , A .R .I.C .,
F .R .S .E ., h as re tired  from the  position of 
chief technician  in the C hem istry D ep art­
m ent of th e  U niversity  of E d inburgh , the  
staff of which he jo ined in 1889. On Decem ­
ber 22  a  p resen ta tion  ceremony was held 
in his h o n o u r; P ro fesso r K endall took the  
ch a ir and the  p resen ta tion  of a cheque to 
M r. M urray was m ade by L ady W alker, 
whose husband, th e  la te  S ir Jam es W alker, 
w as the  previous occupant of the  C hair of 
Chem istry,

M r . J ack  W il l ia m s , m anager of the 
C astner-K ellner works of I .C .I .  a t R u n ­
corn, re tired  from active service in  the 
chem ical industry  a t th e  end of 1945, a fte r 
a lifetim e in th e  business. H e took over 
tile position a t  W eston P o in t some 14 years 
ago, and before th a t d a te  he was a prom in­
ent figure in the  I .C .I . w orks a t W idnes. 
On his re tirem en t he was p resen ted , by staff 
and employees, w ith a  silver salver and 
punchbow l, together with a volume inscribed 
with the  signa tures oT all th e  donors. The 
function, on Decem ber 21, was presided  over 
by M r. J .  R iley, assistan t works m anager, 
aided by M r. F . W hitlow , one of the senior 
foremen.

N ew  Y e ar Honours
Chemical and allied  sciences and the  

chem ical in d u stry  a re  well rep resen ted  in 
the first p a r t  of th e  New Y ear H onours L ist, 
which w as published on J a n u a ry  1. A 
fu rth e r list is to he  issued nex t week.

S cien tists honoured w ith th e  t itle  of 
K nigh t B achelor include P r o f e s s o r  C h a r l e s  
D r u m m o n d  E l l is , F .R .S ., W heatstone  P ro ­
fessor of Physics in the  U niversity  of 
L ondon; M r . P a u l  G o r d o n  F il d e s , F .R .S .,
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D irecto r of C hem ical B acteriology, M edical 
R esearch C ouncil; Du. C h a r l e s  F r e d e r ic k  
G o o d e v e ,  F .R .S ., D irecto r of the B ritish  
Iro n  and S teel R esearch  In s titu te , and 
lately  D eputy-C ontro ller, R esearch  and 
D evelopm ent, A d m ira lty ; P r o f e s s o r  I an 
M o r r is  H e il u r o n , F .R .S .,  P rofessor of 
O rganic C hem istry a t Im p eria l College, and 
late ly  Scientific A dviser, M inistry  of P ro ­
d u c tio n ; D r . E d w a r d  J a m e s  S a l is b u r y ,
F .R .S ., D irecto r of the  Royal B otanic 
G ardens, K ew ; D r . H a ro ld  A u g u s t in e  
T e Mf a n y , A g ricu ltu ral A dviser to  the  
Colonial S e c re ta ry ; and L t .-C o l . S. S. 
S o k h e y , D irecto r of th e  H affkine In s titu te , 
Bombay. M r . N o r m a n  V ic t o r  K i p p i n g , 
the  new ly-appointed D irector-G eneral of 
the  F ed era tio n  of B ritish  Industries and 
late ly  head of the R egional D ivision, M inis­
try  of P roduction , likewise receives a 
knighthood.

P r o f e s s o r  A . V . H i l l , F .R .S ., a  secre­
ta ry  of the Royal Society, becomes a Com ­
panion of H o n o u r; w hile. S i r  E d w a r d  
A p p l e t o n , F .R .S ., S ecretary  of the 
D .S .I .R ., receives the  honour of G.B.T3.

P r o f e s s o r  A. K. M a c b et h , A ngus P ro ­
fessor of C hem istry, U niversity  of A delaide, 
and M r . E. M a r s d e n , secretary , D ep art­
m ent of Scientific and Indu stria l R esearch, 
New Z ealand , become C-M.G.

T he following are  appointed  C .B .E . : M r . 
J o h n  B r o w n , G eneral Secretary , Iro n  and 
S teel T rades C onfedera tion ; M r. T . E . 
H a r r is , D .D .G . O rdnance F ac to ries ; M r .
G. R. D. I I o g c ,  assistan t secretary ,
D .S .I .R .; P r o f e s s o r  H . D. K a y , F .R .S ., 
D irector, N ational In s titu te  fo r R esearch in 
D a iry in g ; M a jo r  T h o m a s  K n o w l e s , lately  
C oal-T ar C ontro ller, M in istry  of F u e l;  M il
G . W . L a c e y , la te ly  C ontro ller of L ight 
M etals, M .A .P .; D r . T h o m a s  M o r a n , 
D irecto r of R esearch and Deputy Scientific 
A dviser, M inistry  of F o o d ; M r . A. J .  
P h i i .p o t ,  O .B .E ., D irector of R esearch  and 
S ecretary , B ritish  Scientific In stru m en t 
R esearch A ssociation ; M r . J .  D a v id s o n  
P r a t t , O .B .E ., D irecto r and Secretary ,
A .B .C .M .; D 11. F . E . S im o n , F.B .S", 
R eader in Therm odynam ics, Oxford U n i­
v e rsity ; and M r . B. C. W e st a l l , chairm an  
and m anaging d irec to r, Thom as De L a  R ue, 
L td .

T he aw ard  of the  O .B .E . is m ade to  Mr .
H . M. W in n , m anager, B aluch istan  Chrom e 
C om pany; and the M .B .E . goes to  M r . 
C. E. J o l l y , technical officer, O rdnance 
F ac to ries  D ivision, C a lcu tta ; M r . S. 
S i d d t q l i  a n d  M r , L .  C. V e r m a n , both  act 
m g d irecto rs. Council of Scientific and 
In d u str ia l R esearch, In d ia ;  and M u. G . W. 
B a k e r , Colonial Chem ical Service, P a les­
tine .

R esearch w ork on th e  atom ic bomb is re ­
w arded by the  bestow al of a  knighthood on

D r . W . A. Ak ers, D irecto r of Atom ic Bomb 
R esearch , and the  aw ard  of the  C .B .E . to 
D r . R, E . P eierls, scientific consu ltan t, 
both of th e  D .S .I.R .

O bituary
S i r  C e c il  L in d s a y  B u p d , K .B .E ., who 

died on D ecem ber 27 a t Ilare fie ld , M iddle­
sex, aged 80, spen t a  lifetim e in th e  m etal 
trad e , and was chairm an  of the  Londou 
M etal Exchange in 1920-28. H e  was a 
d irec to r of th e  B ritish  M etal C orporation , 
L td . and chairm an  of V ivian Younger & 
Bond, L td .

M r. G e o r g e  S tacf,y  A l b r ig h t , who died 
recen tly  a t L edbury , aged 90, was a d irec ­
to r of A lb righ t & W ilson, L td . A native of 
B irm ingham , he was educated a t King 
E d w ard ’s School and M ason College there  
and at Cam bridge U niversity . H e was 
aw arded the  C .B .E . in  1920 in recognition 
of his services as chairm an  of the  N itrogen 
P ro d u c ts  Com m ittee during  th e  1914-18 w ar. 
In  1914 he presided over th e  com m ittee 
form ed to consider the  feasib ility  of the  
Severn B arrage  scheme.

Iron and steel production in France during 
November rem ained sta tionary  011 October 
levels owing to the shortage of fuel and 
electric power. Production of iron ore in 
October amounted to 981,000 tons, which is 
85 per cent, of the  ou tpu t iu October, 1938. 
Aluminium output in Septem ber amounted 
to  3G00 tons, which is 103 per cent, of the 
production in October, 1938.

No Japanese exports of pyrethrum  can be
expected this year, w ith a present- acreage 
of 20,053, compared with a  1930-5 average 
of 42,930, sta tes a  report bj’ the  N atural 
Resources Section of General H eadquarters 
there. W ith  Ja p a n ’s home consum ption of 
the insecticide am ounting to 1 0 ,000,000 lb ., 
the  next crop will be insufficient to meet 
domestic requirem ents. Moreover, there  are 
no stocksW hich could be diverted into export 
channels. Before the war the  U nited States 
bought about tw o-thirds of J a p a n ’s annual 
pyrethrum  exports.

All pa ten ts bought by S tandard  Oil Co. of
New Jersey  from I. G. Farben industrie  prior 
to 1939 are to be returned by the Alien P ro ­
perty Custodian to Standard , according, to 
a decision of Federal Judge W yzanski, who 
ruled th a t the  Governm ent could retain title  
oniv to licences and pa ten ts obtained from
I. G. a fte r th e  s ta r t  of the  w ar, bu t th a t 
th e  contracts m ade a t The H ague between 
S tandard  and I .  G. officials were, in effect, 
not bona fide. The patents to be returned 
refer to the  m anufacture of high-octane gaso­
line and cost Standard  $35,000,000.
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General N e w s------------
 .--From Week to Week

A welcome accompaniment of the . New
Y ear is the handsom e pocket diary which 
we have received with the  compliments of 
W . J .  Bush & Co., L td ., London, E .8 .

Speaking a t Belfast recently, Professor 
•J. H . B iggart, of Queen’s U niversity, said 
th a t encouraging results had been achieved 
from the use of penicillin in the cure of 
bacterial endocarditis.

The M inister of Food announces th a t there 
will be no change in the  existing prices of 
unrefined, oils and fa ts  and techn ica l anim al 
fa ts allocated to  prim ary wholesalers and 
large trade users during th e  five weeks 
ending F ebruary  2, 1!MG.

Acting on the recommendation of a Com­
m ittee on Special M ethods of R ecruitm ent, 
the  M inister of L abour has decided to direct 
into iron foundries young men who become 
redundant in , or can be released from, work 
in non-ferrous m etal and steel foundries.

Business correspondence may now be 
resumed w ith firms in A ustria, although the 
resum ption of private trade is not yet per­
m issible and Austrian-owned property in th e ' 
U.K. continues to be under the control of 
the T rading w ith the Enem y D epartm ent.

A breakdown at the purification works on 
the Romford Gas Company was the official 
explanation given for the  su lphur fumes 
from the domestic gas supply which 
affected local consumers last Saturday. The 
company was inundated w ith calls from d is­
tressed housewives.

The -lecture on Industrial Non-Ferrous 
Alloys delivered to  the Royal In s titu te  of 
Chemistry on M arch 20 last by Dr. Harold 
Moore, C .B .E ., has been published in 
pam phlet form by the In s titu te , with an 
appendix by Dr. G. V. Raynor on ‘‘Factors 
Controlling the Form ation of Prim ary Solid 
Solutions in B inary  System s.”

Ju s t in tim e for th e  New Year, a new 
(seventh) edition of th a t invaluable work, 
K ingzett’s Chemical E ncycloped ia , has 
appeared. I t  is again edited and revised by 
D r. R alph Strong, and is published by 
Bailliere, Tindall it Cox a t 45s. W e hope 
to comment 011 it a t g reater length in a 
forthcoming issue.

The Soapm akers’ and F a t  Splitters' 
Federation states th a t in view of the in ­
crease oi £3 per ton in the price of crude 
linseed oil the M inistry of Food has agreed 
to the  following increases in the  price of lin­
seed oil fa tty  acids, operating as from 
Decem ber 2, 1945: Split fa tty  acids from 
-£73 10s. to £70 10s. per to n ; split and dis­
tilled fa tty  acids from £85 7s. Gd. to 
£38 17s. 6d. per ton;

The Scientific Glass Blowing Company,
12 W righ t S treet, M anchester, 15 inform us 
th a t as a result of a fire a t their premises 
the bulk of their accounts and records have 
been destroyed. They are asking their 
customers and friends to give them  any pos­
sible inform ation from their ledgers regard­
ing sales, goods delivered, etc.
"  The first peace-time C hristm as dinner to 

be given by the Bristol Section of the 
O.C.C.A. to members and their friends was 
held a t the  G rand H otel, B risto l, on Decem­
ber 20. The occasion was m arked th is year 
by the  presence of the  ladies; guests were 
received by M r. W . G. W ade, chairm an of 
the Section, by Mrs. W . G. W ade, and by 
O.C.C.A.’s president, D r. H . W . Keenan. 
The dinner wap voted a great success and 
was followed by a first-rate enterta inm ent 
which everybody thoroughly enjoyed.

During the  w ar, civil supplies to the 
U .S .S .R . were centralised through the 
Allied Supplies Executive. C ontracts for 
U .K. exports to the U .S .S .R . will hence­
forth be placed direct with m anufacturers 
by the  Soviet T rade Delegation a t “ W est­
field,”  32 H ighgate  W est H ill, London, N .6 . 
R esponsibility for the obtaining of an export 
licence (where required) will rest w ith the 
U.K. exporter, and the procedure in respect 
of contracts concluded with th e  Soviet Trade 
Delegation will be identical with the pro­
cedure in respect of contracts concluded with 
o ther foreign buyers.

Foreign News
According to an article in Pravda, two 

new oil refineries are to be erected in 
Stalingrad.

The M cGraw-Hill Book Company, 330
W est 42nd S treet, New York, 18, has issued 
a new catalogue of its  recent publications 
on American technology and industrial 
m anagem ent.

To meet the expenditure for the establish­
m ent of a cement factory by the Govern­
m ent of Ceylon, a t  K ankasenturai in the 
northern part of the island, the  S ta te  
Council has passed a supplem entary esti­
m ate of Rs. 8,500,000.

Forthcoming Events
Jan u ary  7. Society of Chemical In d u stry .

Chemical Society’s Rooms, B urlington House, 
Piccadilly, London, W .l .  6.15 p.m . M r. J .  
New ton F rien d  : “  T he R are  E a rth s .”

Jan u ary  8 . Royal In s titu te  of Chemistry
(Huddersfield Section). F ie ld ’s Café, H u d ­
dersfield. 7.30 p.m . M r. R . K. D ickie; "T h e  
English Oilfields.”
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Jan u ary  8 . Scottish Engineering S tu­
d en ts’ Association. In stitu tion  of E n ­
gineers and Shipbuilders, Glasgow, 7.15
p.m . Miss Helen T ow ers: ‘‘ The Selection 
of Steels for Industrial U ses.”

Jan u ary  8 . H ull Chemical and E n ­
gineering Society. Regal Room, Regal 
Cinema, Ferensw ay, H ull, 7.30 p.m . Mr.
J .  W . Bull : “  M achines for the  Tensile- 
testing  of M aterials.”  (Presidential Address.)

Jan u ary  8 . Society of Chemical Industry  
(Chemical E ngineering Group) and In s ti tu ­
tion of Chem ical Engineers. A partm ents of 
the Geological Society, B urlington House, 
Piccadilly, London, W .l ,  5.30 p.m. M r. 
F. W . Doxey: “  Chemical Engineering in the 
M anufacture of E lectric Lam ps and Radio 
V alves.’.'

Jan u ary  9. Society of Chemical Industry
(Microbiological P anel, Food Group) and 

Society for Applied Bacteriology. Chemical 
Society’s Rooms, B urlington’ House, P icca­
dilly, London, W .l ,  2.15 p.m . Hr. A. T . R. 
M attick and Miss E . R. H iscox : “ Some 
Observations on H cat-R esistance of Micro- 
O rg an ism s” ; Dr. C. L . H an n ay : “ Some 
Problem s in the  Bacteriology of R iv e r s " ;  
and Mr. A. J .  M usgrave: ”  Mould Growth 
on L ea th e r.”

Jan u ary  10. In s titu te  of W elding. County 
Technical College, Stoke P ark , Guildford, 
7.30 p.m. M r. C. G. Bainbridge : “ Appli­
cation of W elding to  A gricultural M achin­
e ry .”

Jan u ary  10. Society of Chemical In ­
dustry  (P lastics Group) and E araday 
Society. In stitu tio n  of M echanical E n ­
gineers, S torey’s Gate, London, S .W .l, 2.30 
p.m . Dr. G. B . B. M. Sutherland : "  The 
Infra-R ed E xam ination of P lastic s."

Jan u ary  10. Pharm aceutical Society of 
G reat B ritain . 17 Bloomsbury Square, 
London, W .C .l, 7 p.m . Presentation  of 
the  H arrison M emorial Medal to M r. R . R. 
B ennett. M edallist's address: “  The B ritish 
Pharm acopoeia.”

Jan u ary  11. Society of Chemical Industry  
(Birm ingham  Section). Chamber of Com­
merce, B irm ingham , 6.30 p.m . Dr. F . J . 
Llewelyn : “  E lectrostatics in In d u stry .” 

Jan u ary  11. B ritish  Association of 
Chemists (St. H elens Section). Y.M .C.A. 
Buildings, St. H elens, 7.30 p.m . M r. F . 
M oult: “ H orm ones.”

Jan u ary  11. In s titu te  of W elding. Jam es 
W att Memorial In s titu te , G reat Charles 
S treet, B irm ingham , 7 p.m . M r. R. W . 
A yres: “ Developments in the Technique 
and Use of Resistance W eld ing .”

Jan u ary  11. In stitu tio n  of Chemical E n ­
gineers (N o rth -W e ste rn  B ranch). Con­
ference H a ll, M anchester Town H a ll: 2 p .m ., 
Civic welcom e, to members by the Lord 
M ayor; 2.30 p .m ., Dr. C. J .  T . Cronshaw :

"Chem ical Engineering R esearch” (followed 
by a bullet tea). M idland H otel, M an­
chester, 7 p .m .-l a .m ., reception, dinner and 
dance.

Jan u ary  16. Royal In s titu te  of Chemistry
(Belfast and D istrict Section). Physics 
L ecture Room, Royal Academical In s t i tu ­
tion, 7.30 p.m . M r. D. L indsay K eir: “ The 
Influence of Science on C ivilisation.”  

Jan u ary  16. In s titu te  of Fuel (Midland 
Section). Jam es W att Memorial In s titu te , 
B irm ingham , 2.30 p.m . Mr. R. Sco tt: 
“ Some Aspects of T ar D istilla tion .” 

Jan u ary  16. In s titu te  of Fuel (Yorkshire 
Section) and Coke Oven M anagers’ Associa­
tion. Royal V ictoria S tation Hotel 
Sheffield. 2.30 p.m. Dr. J .  G. King and 
D r. F . J .  D en t: “  The U tilisation of W aste 
H eat in the Carbonising Ind u stries ."

Jan u ary  16. R oyal In s titu te  of Chemistry, 
B ritish  Association of Chemists and Associa­
tion of Scientific W orkers. London School 
of H ygiene and Tropical Medicine, Keppel 
Street, W .C .l, 6.30 p.m . “ The Present 
and Fu tu re  Rôles of the Technical P re ss .” 

Jan u a ry  16. N orth-W estern Fuel L u n ­
cheon Club. Engineer^’ Club, Albert 
Square, M anchester.’ 12.30 p.m . M r. Harold 
M oore: “ T he N ational Economics of
B ritish  Petroleum  Refining,”  followed by a 
visit to the M anchester Oil Refinery, 
Traflord P ark , bv invitation  of Dr. F . K ind.

Jan u ary  17. Chemical Society. B urling­
ton H ouse, Piccadilly, London, W .l ,  5 p.m . 
Professor E . D. H u g h es: “ S u b s titu tio n ” 
(Tildcn L ecture).

New Companies Registered
Vedey Laboratories, L td . (402*150) .— 

Private  company. Capital ¿1000 in 1000 
¿1  shares. M anufacturers of and dealers in 
chemicals, gases, drugs, etc. D irectors: 
J .  L . R obinson; S. M. Hosaiti. Registered 
office: 235 L anark  Road, M aida Vale. W.O.

Jan d a  Chemicals, L td . (402,341).—P riva te  
company. C apital, ¿500 in ¿1 shares. M er­
chan ts, im porters, packers, of and agents for 
powders, granules, liquid pastes, chemicals, 
etc. D irectors: R. E . B ennett; 0 . A. 
F ranklin . R egistered office: 162 V ictoria 
Road, Aston, B irm ingham , 6 .

Artolac, L td . (402,321).—P riva te  com­
pany. C apital, ¿2000 in ¿1  shares. M anu­
facturers of and dealers in pain ts, varnishes, 
lacquers, industria l finishes, etc. D irectors:
H . G. F raser ; D r. A. L earner. Registered 
office : Im perial House, Uxbridge.

South Coast Synthetics, L td . (402,361).— 
Private  company. Capital, ¿200 in ¿1 shares. 
M anufacturers of and dealers in pain ts, pig­
m ents, size, varnishes, etc. D irectors: A. E . 
Core; J .  S. Palm er. Solicitors: P arker, 
Bangör-Jones & Palm er, Brighton.
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Verva, L td . (-10-2, 111).—P riva te  com­
pany. Capital £5000 in 50,000 shares of 2s. 
M anufacturing, retail and wholesale 
chem ists and druggists, research workers in 
biology, chem istry, physical sciences, etc. 
Subscribers: A. H . D . h 'a irb am s; Eleanor 
C attell. D irector: D. J .  Dickson. Solicitor-
E . W. M. Baldw in, 6 G uildhall Chambers,
B.C.

Chemical E ngineers’ Consultants, L td .
(23,661).—P riv a te  company, registered in 
.Edinburgh. C apital, £100 in £1 shares. 
Consultants and advisers in  relation to all 
m atters pertaining to the preparation, dis­
covery, etc., of all kinds of formula;, chem i­
cal, physical or otherw ise, etc. Subscribers:
H . S. S. M u rra y ; S. A. J .  M urray. Regis­
tered office: 31 Townsend S treet, Glasgow,
C.4. _____________

Company News
Eisons, L td ., m anufacturers of chemical 

fertilisers, propose a reorganisation of their 
share capital in order to am algam ate the 
undertakings of the two chief m anufactur­
ing subsidiaries—Anglo-Continental Guano 
W orks and N ational Fertilisers—in to  the 
parent company. The outstanding deben­
tures of the  form er company are to be paid 
off in cash, and its  41 per cent, cum ulative 
preference arc to be exchanged for new 41 
per cent, preference shares in Fisons. A 
sim ilar plan for National F ertilisers will be 
put forward in the near future. F isons' own 
first. (7J per cent.) and second (5 per cent.) 
shares are to  he consolidated into the new 
41 per cent, preference, due compensation 
'being paid. To provide the necessary 
funds, the  capital is to  he increased to £7 
m illion by th e  creation of 2,750.000 4J per 
cent, cum ulative preference and 2,250,000 
ordinary  shares of £1 each. The necessary 
resolutions will be subm itted al meetings 
to be held on .January 21, in the Great 
E aste rn  H otel. B ishopsgate. B .C .2.

Commercial Intelligence
The following are taken from printed reports, bnt we 

cannot be responsible for errors th a t may occur.
S a t is fa c t io n

VICTOR H . IDD ON, L T D ., M anchester, 
chem ists’ sundriesm en. (M .S., 5/1/46.)
Satisfaction December 6 , £3320, registered 
August 8 ,' 1936.

Chemical and Allied Stocks 
and Shares

STOCK m arkets m aintained the cheerful 
tone which developed a t the close of 

1945, values in most sections showing an 
upw ard tendency, although ap art from

South African goldmining shares which 
recorded spectacular gains aided by boom 
conditions at the  Cape, business was on 
m oderate lines. B ritish  Funds continued 
firm with long-dated stocks fully m ain tain ­
ing recent fu rth er gains, while leading in ­
dustrials were h igher where changed. Col­
liery shares lost ground because of the 
complexities of th e  Coal Bill, although the 
la tte r is generally regarded as providing a 
fair compensation basis for shareholders; 
preference shares rallied on renewed hopes 
th a t they will also receive a fair deal. O ther 
nationalisation groups rallied, particularly 
home rail stocks, which were also aided by 
expectations th a t the forthcoming dividends 
will be m aintained.

Shares of chemical and kindred companies 
reflected the  prevailing trend and were 
generally moderately h igher where changed. 
Im perial Chemical have been prom inent, 
rising to 40s. 9d. aided by the im portant 
developments announced for the m anufac­
ture in  Ind ia  of a wide range of dyestuffs. 
Turner & Newall strengthened to 80s. and 
B ritish  Oxygen made a good rally to 84s. 
Moreover, Dunlop R ubber moved up to 
52s. 6d. and the units of the D istillers Co. 
rose to 119s. 6d. M urex strengthened to 
92s. Gd., U nited Molasses to 44s. and Lever 
& Unilever to  51s. Fisons eased to 54s. 6 d. 
on the capital proposals. B. L aporte were 
83s., and B ritish D rug Houses a t 49s. 3d. 
were helped by big export trade plans. 
Aided by the  results, Cannon Iron  Foundries 
moved up to 20s. 3d. B ritish  T ar Products 
os. shares eased to 11s. 9d. on the chairm an 's 
statem ent that the G overnm ent's intentions 
towards the coal and coking industries, to 
which the company looks for supplies of raw 
m aterials, causes, a certain  am ount of un ­
easiness. Good features in  th e  iron and 
steel section have been provided by Babcock 
& W ilcox, w hich improved to 67s. 6d., and 
R uston & H ornsby a t 56s. 6 d. U nited Steel 
at 24s. 10Jd., Guest Keen at 42s. 6 d. and 
Colvilles a t 22s. 9d. were higher on the in ­
crease in steel prices. Among colliery shares, 
following earlier gains, Shipley have come 
back to 28s. 6d., Staveley to 43s. 6 d. and 
Bolsover to 46s. 9d. Allied Ironfounders 
eased to 54s. 6 d., but Tube Investm ents 
£51 and S tew arts & Lloyds deferred 57s. 
were firm, while Thom as & B aldw ins rallied 
to 11s. 6d. and the preference to 31s. 6 d. 
E lectrical equipm ents were favoured on 
encouraging views of export trade prospects; 
General E lectric  improved to 94s. Gd., 
English E lectric  to 55s. 3d. and Associated 
E lectrical to 56s. 3d., while Crompton
Parkinson a t  30s. 3d. were helped by the  
results and strong balance sheet.

In  o ther directions, B ritish  Glues & 
Chemicals 4s. ordinary strengthened to 13s. 
Greeff-Chemicals 5s. ordinary were 10s. 3d.,
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Griffiths H ughes 47s. 6 d. and W illiam
Blythe 3s. shares 11s. 3d., while, among 
plastics, B ritish  Industrial Plastics 2s. shares 
were Gs. lO ld ., Catalin 10s. 3d., Erinoid 
11s. 9d. and ' Lacrinoid Products Gs. l jd .
De L a  Rue strengthened to .£10 3/1G, W all
Paper M anufacturers . deferred rose fu rther 
to 44s. 3d., Associated Cement a t oGs. 9d. xd 
were little  changed and B ritish  P laster 
Board 32s. Gd. Goodlass W all 10s. ordinary 
at 24s. lOAd. moved h igher am ong paint 
shares, with Lewis Berger 124s. l jd .  Birmid 
Industries were higher a t 99s. 3d. and,
aw aiting  the results, Nairn,' & Greenwich 
have been firm at 81s. 3d.

Boots Drug at 55s. 9d. were well m ain­
tained, T im othy W hites 44s. 3d. and
Sangers 31s. In  o ther directions, Am alga­
m ated M etal rallied to 17s. 6d., M onsanto 
Chemicals 5} per cent, preference kep t at 
23s. and B urt Boulton & Haywood a t 26s. 
have been steady on the recently-issued 
results and m aintained 5 per cent, dividend. 
Oils lost ground, Anglo-Iranian being 
98s. l jd . ,  Shell 81s. 3d. and Burrnah Oil 
77s. Gd.

British Chemical Prices

OLJIKT conditions prevail in m ost sec­
tions of the  London chem ical m arket 

due to the holiday period, a lthough the  
general tone of the  m arke t is steady. Con­

trac t deliveries are  going forw ard  steadily  
b u t th e re  is l ittle  fresh business to re p o rt. 
T h ere  Ts little  change in the  supply position 
generally  and a steady exp o rt inqu iry  con­
tinues. Acetic, oxalic and ta r ta r ic  acids a re  
strong w ith offers finding a ready  p u tle t and 
m uch the sume can be said for the potash 
and soda p roducts, w ith supplies of liquid 
caustic  potash  very scarce. In  o th er sec­
tions of the  m arket th ere  is little  fresh  
in te rest to rep o rt. P itch  continues in 
steady dem and fo r both home and overseas 
m arkets.

M a n c h e s t e r .— A  quietly  steady resum p­
tion  of trad ing  on the M anchester chem ical 
m arke t a fte r holidays has been rep o rted  
during  the  past week. D eliveries of tex tile  
bleaching, dyeing and finishing chem icals 
a re  going forw ard again and th ere  is a  
steady flow of specifications from  the  ru b b e r 
m anufactu ring  and o th er using industries. 
A fa ir  am ount of business is pending on ex ­
p o rt account and fu rth e r inqu iries for a  
wide range  of heavy chem icals fo r sh ipm ent 
a re  coming forw ard . In  su lphate  of am m o­
nia and o th er fe rtilisers a  seasonal ex pan­
sion of buying activ ity  is expected to m ake 
its  appearance w ith in  the  nex t few weeks.

G l a s c o w .— In  th e  Sco ttish  heavy chem i­
cal m arket du ring  the past week business in 
th e  home trad e  has been m oderate . P rices 
rem ain firm and th e re  is no change in the 
export position.

' L I G H T ’S /9 4
4 L A T E S T  9

6 L I S T  1

Organic Research Chemicals 
Contains

150
Interesting New Substances.

Copies on request 
from

L. L ig h t  & C o . Lt d .
W R A Y S B U R Y ,  

B U C K S .

t a n k s , p a n s , t o w e r s , 
P U M P S , ETC.

Built In Tantiron, Lead, Keebush and 
non-ferrous metals.

f e n n O X  F o u n d ry  C o.  L t d .

Glenville Grove, London, S.E.8
Specia lists in corrosion problem s

SPECIALISTS
in the m anufacture of

fine powders 
and fillers

D E R B Y S H IR E  S T O N E  LTD .. Matlock, Derbyshire
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B A M A G  OIL AMD F A T  TR EAT IN G  P LA N T S

MARGARINE- VEGETABLE GHgg 
COHEECTtONlERV ETC.

Bamag Ltd. supply a large range of Plant for the Chem ical and 
O il Industry including those mentioned in the above chart. Do 
not hesitate to call upon the services of the Bamag Specialist 
Chemisfs and Engineers to help you in the planning of your plant. 
Full particulars and literature upon request.

BAMAG
BAMAG LIMITED 

RICKETT STREET, LONDON, S.W.6 Fuih.m 776.
Sales and Export Dept. :

Universal  House ,  60, Buckingham Palace Road, London,  S.W.I. Sloane 9282

BAM AG  LIM ITED  are on W a r  Office and Admiralty Lists
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T H E
B R IT IS H  A S S O C IA T IO N  

O F  C H E M IS T S
Is a body of Chem ists seeking to  p rom ote  professional 
standards o f un ity  among all chemists. O N E  of Its 
many activ ities  is P R O F E S S IO N A L  D IS C U S S IO N .
• In Its Sections, G roups and Branches, chem ists 

m eet to ge th er to  discuss professional problem s.
• It seeks the fu llest possible co-operation w ith  

all o th e r  organisations of chemists.
' • It seeks to  avoid “  poaching on the preserves '* 

of o th e r bodies by confining itself to  its ow n 
Special T rad e  Un ion  Functions.

For particulars o f 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 en era l Se cre ta ry , B .A .C .

E D U C A T IO N A L
G re a t P o ss ib ilitie s  fo r 

Q U A LIFIED  CH EM ICA L E N G IN E E R S 
T7AST and far-reaching developments in the range of 
“  peacetime productions and markets of the Chemical 

Industry mean th a t the profession of Chemical Engineer­
ing will be of great importance in the future and one 
which will offer the ambitious man a career of ou t­
standing interest and high status. The T.I.G.B. offers 
a flrst-class training to candidates for the Chemical 
Engineering profession.
Enrol with the T .I .G .B . fo r  the A .M .I.C h e m .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 ACNAB ”  P A SS E S 
an d

T H R E E  F IR S T  PLA CES 
W nte to-day for the “  Engineers’ Guide to Success ”— 
free—containing the world’s widest choice of Engineering 
•ourses—over 200—the Departm ent of Chemical 
Technology, Including Chemical Engineering Processes, 
Plant Construction, Works Design and Operation, and 
Organisation and Management— and which alone gives 
the Regulations for A.M.I.Chem.E., A.M.I.Mech.E., 
A.M.I.E.E., C. & G., B.Sc., etc.

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

219, T e m p le  B a r  H ouse , L ondon , E .C .4

FO R  S A L E
pH A R C O A L , ANIMAL, and VEGETABLE, hortl- 

cultural, burning, filtering, disinfecting, medicinal, 
Insulating ; also lumps ground and granulated ; estab­
lished 1830 ; contractors to H.M. Government.—T hos. 
E ill-J ones, Ltd., "  Invlcta M Mills, Bow Common Lane, 
London, E. Telegrams, “ HJll-Jones, Bochurch, Lon­
don.”  Telephone s 3285 East.

’Phone 98 Staines. 
f^O P P E R  Jacketed Pan 24 In. by 24 in . ; Aluminium 
'- 'T an k s  14 ft. by 4 ft. by 20 in. and 7 ft. by 4 ft. by 20 In .; 
Copper Jacketed Tipping Pan 18 in. by 16 in . ; Triple 
Roll Granite Refiner 22 in. by 11 in . ; Triple Steel Roll 
Refiner 30 in. by 12 In . ; 5 ft. 0 in. C.l. Edge Runner Mill.

HARRY H . GARDAM  &  C O . LTD , 
ST A IN E S

Li m i t e d  q u a n t i t y  s o l i d  r u b b e r - t y r e d
STEEL W HEELS in excellent condition, 16 in. dia., 

with solid rubber tyres, approx. 14 in. thick by 2 j in. wide 
by approx. 19 in. overall. F itted  with ball races 1 -& in. 
bore. Ideal for portable plant, concrete mixers, crushers, 
etc. Price, 60s. per pair delivered. £5 10s. per set of 4 
delivered or pro ra ta . Cash with order. Reynolds, 
Mann Place, Domestic Street, Leeds, 11.

O  Lengths GRAVITY ROLLS, 2J in. diam. x  12 in. 
wide. 8 in. centres, 12  ft. lengths. Price £4 each. 

Thompson & Sox (M illw a il) , L td ., Stores, 60 Hatcham 
Road, Nr. Old K ent Road, S.E.15.

F IL T E R  P R E S S E S  
for sale.

HP WO—Horizontal Cast Iron F IL T E R  P R E S S E S ,
A circular recessed plate type, with 26 chambers 

forming cakes 24 in. dia. by  1 in. th ic k ; centre 
feed 2 i  in. dia., bottom outlet to  each p la te ; 
square thread closing screw fitted hand wheel. 
Self contained air bottle on feed of press.

Two—Recessed Timber Plate and Frame F ILTE R  
P R E S S E S  containing 12 chambers 20 in. square.

One—Horizontal Cast Iron Recessed P la te  F IL T E R  
P R E S S  having 52 plates 25 in. square forming 
53 cukes each 22 in. square by  1 in. thick;. Centre 
feed with individual filtrate nozzle.

One—Horizontal Cast Iron Recessed Plate F IL T E R  
P R E S S  by The British F ilter Co., having 38 
recessed plates forming 39 cakes, each 20 in. 
square by $ in. th ic k ; enclosed centre feed, 
individual discharge.

One—Horizontal P late type F IL T E R  P R E S S  by 
Rose Dow'ns & Thompson, having 35 circular 
plates 18 in. dia. ribbed filtering surface, centre 
feed and $ in. discharge to each plate.

One—Horizontal Recessed Plate typo F IL T E R  
P R E S S  by S. H. Johnson, with 46 C.l. Plates 
joining 47 cakes 33 in. square by jt in. th ic k ; 
centre feed 4 in. dia., individual top discharge.

One—Horizontal Timber Recessed Plate F IL T E R  
P R E S S  by Dehne, forming 26 cakes 22 in. by 
22 in. by £ in. thick, centre feed and individual 
discharge.

G E O R G E  C O H E N , SO N S 8c C O ., L T D ., 
ST A N N IN G L EY , n e a r  LEEDS 

an d  SU N BEA M  R O AD , PA R K  ROYAL, 
LO N D O N , N .W .10.

M O R T O N , SO N  &  WARD LTD .,
Offer for Prom pt Delivery :—

’T 'V A PO R A T IN G  PL A N T . Kestner Spray Drying 
P lant, capacity COO lbs. per hour, ra te  of evapora­
tion 40 per cent, solids. Complete Installation.

B O IL E R S . 30 ft. by 8 ft. Yates tfc Thom Lancashire 
Boiler, 160 lbs. w.p.
14 ft. by 5 ft. Vertical Crosstube Boiler by Morris, 
100 lbs. w.p.

HYDRO E X T R A C T O R S. Four—48 in. Broadbcnt All- 
Electric overdriven Hydros, la test type, with oil 
immersed S tar Delta starters, 400 v. 3 ph. 50 
cycles supply.

M IX E R S. Vertical Open Top Steam Jacketed Mixing 
Pan, 5 ft. dia. by 9 ft. deep, overdriven agitating 
gear, high pressure jacket. New and unused. 
Vertical Open Top Steam Jacketed Mixer, 
4 ft. dia. by 5 ft. deep.

B O IL IN G  PA N S. M.S. Steam Jacketed Pan 3 ft. 
dia. by 2 ft. 6 in. deep by |  in, plate.
M.S. Steam Jacketed P an  1 ft. 9 in. dia. by 
2 ft. deep.

R EC EIV E R S. Vertical R ivetted Receiver 2 ft. 9 in. dia. 
by  5 ft. deep, 100 lbs. w.p.

L IF T IN G  A PPL IA N C ES. 25 ft. centres Parker 
Portable Belt Loader, petrol engine driven. 
Almost new*. Three 25 f t. centres steel cased 
Chain and Bucket Elevators.

SECONDHAND PLANT of all Types PURCHASED.
WALK M ILL , D O BC R O SS, N r .  OLDHAM .

P h o n e  : S ad d lew o rth  68.

ONE M.S. Enclosed R EC EIV E R  TANK, 26 ft. long, 
5 ft. 6 in. dia., made from J in. plate. Double 
riveted. Price £150.

One Horizontal M.S. JA C K ET ED  V ESSEL , with stir­
ring gear, 12 ft. long, 5 ft. dia., made from f  in. 
plate. Price £225.

Two Vertical C.l. enclosed M IX IN G  V ESSELS, 30 in. 
dia., 45 in. deep, radial arm type agitators on 
vertical shaft. Driven tlirough bevel reduction 
gearing by c/shaft with fast and loose pulleys, 
side feed hopper and bottom outlets 12  in. by 8 in. 
to be in good working condition. £95 each.

One Horizontal C HEM ICAL M IX ER  with { in. thick 
antimonial lead barrel mounted on heavy C.l. 
rocker stands, with gunmetal shaft and agitators ; 
driven by fast and loose pulleys. Price £85. 

R EY N O LD S, M ANN PLACE, 
D O M E ST IC  S T R E E T , LE ED S, 11.

3  COPPER STEAM PANS, with Copper Jackets 
(Tipping), 21 in. dia. by 23 in. deep. Prico £25 each. 

Randalls, Engineers, Barnes (T el.: Rlv. 2436 & 2437).
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F O R  S A L E  
1 0 0  HYDR0  EXTRACTORS by leading makers 

from 18 In. upwards, with Safety Covers. 
Jacketted Steam Copper and Iron Pans. Caloriflers- 
Washing Machines—Gilled Pipes, etc. List sent on 
request. Randalls, Engineers, Barnes. T e l.: RIv. 2436.
1 0 0 0  STRONG n e w  w a t e r p r o o f  a p r o n s .
x  u u u  To-day’s value 5s. each. Clearing a t 30s. 
dozen. Also largo quantity Filter Cloths, cheap. Wil­
sons, Springfield Mills Preston, fanes. Phone 2198.

S IT U A T IO N S  V A C A N T
(-¡HEMTCAL LABORATORY ASSISTANTS (male) 
' - ‘required for light electrical factory. N orth London. 
In te r B.Sc., in Chemistry. Age 17 to 23. Previous 
experience not essential. Salary upwards from £2 10s. 
plus war bonus, according to  age and experience. Write 
giving full particulars to A.2. Box 5144, A.K. Advg., 
212a, Shaftesbury Avenue, W.C.2.
/'■'¡IIEMIST (male), B.Sc., London or equivalent, re- 
V-J quired for factory in North London for process and 
development work requiring high degree of accuracy. 
Industrial experience desirable. Write giving full 
particulars and salary required to A.3, Box 5143, A.K. 
Advg., 212a, Shaftesbury Avenue, London, W.C.2. 
/^ IIE M IST S (male) required for Laboratory and 
' - ‘Development work in light electrical factory, * N orth 
London. B.Sc., Chemistry. Age preferably 20 to 25 
years, but up to  30 years would be considered. Pre­
vious experience not essential. Salary upwards from 
£4 10s., plus war bonus, according to  age and ex 
perlence. Write giving full particulars to  A .l, Box 
5145, A.K. Advg., 212a, Shaftesbury Avenue, London, 
W.C.2.
\ \ 7 ANTED.—Chemical Engineers or Chemists with 
v T good academical qualifications and practical 

experience of a t least seven years for the manufacture of 
Bone products such as Superphosphates, Bone Crease, 
Glues, Gelatine and other by-products of bone, Phos­
phoric Acid, Ammoniacal liquor, Bone Char, etc.

The selected candidates will be required to work in 
India. Apply to Managing Directors, M/S. Delhi Cloth 
and General Mids Co., Ltd., Delhi, India

S E R V IC IN G
O  RINDING, Drying, Screening and Grading of 
^  materials undertaken for the trade. Also Suppliers 
of Ground Silica and Fillers, etc. J ames K en t , Ltd ., 
Millers, Fenton, Staffordshire. Telegram s: Kenmil, 
8toke-on-Trent. Telephone : 4253 and 4254, Stoke-on- 
Trent (2 lines).
/"JRTNDING of every description of chemical and 
V J other materials for the trade with Improved mills.— 
Tho8. H ill-Jo n e s , L td ., ** Invicta ” Mills, Bow Common 
Lane, London, E. Telegrams : “  Hill-Jones, Bochurch, 
London.” Telephone : 3285 East 
P O L Y G L O T  TRANSLATION SERVICE LTD., 
A Terminal House, 52, Grosvenor Gardens, London, 
S.W .l. Tel. SLOane 7059. Translations of every 
description. All languages.

W AN TED
Y i/A N TE D .—Supplies of Nitre Cake In ten-ton lots. 
TT Box No. 2126, T he Chemical age , 154, Fleet 

Street F..C.4.

P A T E N T S  &  T R A D E  M A R K S
lT 'IN G ’S PATENT AGENCY, LTD. (B. T. King, 
AV A.I.Mech.E., Paten t Agent), 146a, Queen Victoria 
8treet, London, E.C.4. ADVICE Handbook, and 
Consultation free. Phone : City 6161.

Specia lists  in 

Carboys, Demijohns, Winchesters
J O H N  K1L.NER & S O N S  (1927) L T D .
Tel. WAKEFIELD 2042 Established 1867

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

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

’ Phone : Stoke-on-Trent 7181.
’ C ra m s :  Beltin g , Burslem

For all kinds of Acid Lifting. Haughton’s Centrifugal 
and Plunger Pumps In Rcgulus and lronac Metal

Send fo r  Illustrated List

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

THE’TEAN TEE” STANDARD 
PORTABLE CONVEYOR
FIXED & PORTABLE 
C O N V E Y O R S ,  
FABRICATED 
STEELWORK 
ETC.

• &T. WORKS LTD
Ph o n « : B IL L E S D O N  261 

B IL L E S D O N , L E IC E S T E R

■pULVERISING and grading of raw materials. 
DOHM LTD., 167, Victoria Street, London, S.W .l.

Exports to Switzerland
B ritish  m an u fa c tu re rs  a n d  e x ­
p o r te r s  o f ch em ica ls , so lv en ts , oils, 
w a x e s  a n d  a llied  ra w  m ate ria ls  
a r e  r e q u e s te d  to  com m unica te  
w ith  th e  e x p e r ie n c e d  im p o rtin g  

firm  a n d  a g e n c y .

WALTER MOESCH & Co. 
ZURICH -  SWITZERLAND



By specifying “  PYREX 
Brand "  when ordering 
Graduated G lassw a re  
you are assured of ob­
taining strong service­
able glassware, with 
division lines and 
numerals etched clearly 
and precisely, for easy 
reading.

For everyday laboratory 
work P Y R EX  BranJ 
Glassware is Graduated 
to N . P. L . class B  
standard, but for more 
meticulous analysis or 
intricate research work, 
N . P. L . class A  
can be supplied at the 
appropriate extra costs.

P Y R E X  B ra n d  Gradu- 
fi ted  G l a s s w a r e  i s  
supp lied  on ly  through  
L aboratory F urnishers, 
bu t illu stra ted  catalogue  
a n d  tw o fr e e  copies o f  
ou r C hem ist's  Notebook 
w ill be sen t d irec t on  
app lica tion  to  us.

A s k  fo r  P Y R E X  
B ra n d  and see 
th a t  yo u  g e t it  !

F.W. POTTER &.SOĄR l t d .

THE C HE MI CA L  A G E  J a n u a r y  .5, 1 9 4 6

A U T O M A T IC  C O N T R O L L E R S
of temperature, pressure, humidity 

and liquid level —  save fuel 
and labour and ensure 

uniform results.

2 years’ 
guarantee

Me g r e t t i  
l- Z a m b r a

122 R egen t S t..L ondon , W .l

P H IP P  S T R E E T , L O N D O N , E.C .2
Telephone : BIShopsgatc 2177.

M A C H I N E R Y
M E A S U R E D .  G U A R D S

D E S I G N E D ,
C O N S T R U C T E D  &  E R E C T E D  -
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M I R V A L E  C H E M I C A L  CO.  LTD.
Mirfield -Yorkshire • Enqland

I N S U R E  W I T H

F U L L  P A R T I C U L A R S  
m ay be obtained from

The 
London & Lancashire Insurance Go. Ltd.

7 Chancery Lane, London

G R I N D I N G
G r a d i n g ,  M i x i n g ,  
S i e v i n g  o r  S e p a r a t i n g  

0 0  a n d  D r y i n g  o f
; 0  m a t e r i a l s ,  e t c . ,  u n d e r ­

t a k e n  f o r  t h e  t r a d e

A l s o  S u p p l i e r s  o f

GROUND SILICA, FILLERS, 
AND CHEMICALS

l â M F Ç  I C F M T  m a n o r  s t r e e t , f e n t o n
J  o S T A F F O R D S H I R E
LIMITED • MILLERS Phone : G ram s :

Stoke-on-Trent -4253-4 Kenm il, Stoke-on-Trent



mark

t r a d e

The “  Metrovick ”  totally-enclosed 
motor with integral fan operated 
air cooling circuits is designed for 
use in the corrosive and dusty 
atmospheres of Chemical and Gas 

Works.
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‘ 4 L I O N ’ ’ P A C K I N G S
FOR ALL PURPOSES AND PRESSURES

PLEASE CONSULT US
On all matters concerning 
PACKINGS & JO IN T IN G S  

For Chemical Plant

W RITE FOR CATALOGUE R6

J A M E S  W A L K E R  & CO., LTD.  
“ L IO N ”  W ORKS, W O KIN G , SURREY

P H O N E :  W O K IN G  2432 (6 lines) G R A M S :  U O N C E L L E


