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STEELS FOR MOULDS AND HOBS
Edgar A llen  &  Co. Ltd. are specialists in the m anufacture of Steels 
for Plastics, and their experts w ill discuss your problems with you

without obligation.

B elo w  is a typical list of Edgar Allen Steels for Plastics Materials.

Double Six K9 C .V .40  
Imperial Stainless C.T. and R*l.

W rite for Prices

E D G A R  A L L E N
Imperial Steel W orks 

SHEFFIELD 9

PETER SPENCE & SONS LTD.
NAfOHAi &UHDINGS ■ ST. MARY'S PARSONAGE

MANCHESTER,  3
LONDON O F F IC E : 7 7 8 /7 8 0  S A L IS B U R Y  HOUSE E.C.2

N  4

SIMPLICITY”
STEAM

LAND AND MARINE TYPES 
HIGHEST EFFICIENCY 

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

AND MANCHESTER



Enquiries should be made to the 
Wholesale and Export Department 

BOOTS PURE DRUG  CO. LTD NOTTINGHAM

TANKS & VESSELS
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IODIDES
P O T A S S IU M  I O D I D E  ★ IO D O F O R M

★S O D IU M  I O D I D E
I O D I N E

( R e s u b l i m e d )

Stainless 
Steel 
Aluminium 
and other 
Weldable Metals

London Office: 

149-151, Abbey House 

Victoria Street, S.W.1

M IX ER S  

PANS  
Receivers 

Dryers, etc.

Also at

MANCHESTER 

and CARDIFF
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Do you practise the basic principles of

THERJ
! Ix  / j ) M  v 

Today’s technique in production planning
Just as the efficient use o f fuel has 
become a fundamental factor in indus
trial econom y, t h e r m a l  l i n k a g e  has 
been evolved and is a proven technique 
in production planning.

Putting it briefly, t h e r m a l  l i n k a g e  
is the marrying o f  your heat-using plant. 
It means the marshalling o f  all your

resources o f  excess or “ waste " heat for 
use instead o f  drawing direct on your 
boiler plant. It is, in other words, a 
sound business technique.

The diagram below is based on a 
specific instance o f  the introduction 
o f  Thermal Linkage into an average 
factory.

T H E R M A L  L I N K A G E  I N A C T I O N  IN A  S M A L L  F A C T O R Y

4 0  UNITS OF WASTE HEAT
6 0  UNITS OP 

V IR G IN  
H EA T

SPACE
H E A T I N G

4 0  UNITS 
OF VIRGIN  

H EA T O R  4 0 %  O F  C O A L  S A V E D

BEFORE

AFTER

SAVING

NOW

The Fuel Efficiency Bulletins o f  the M inistry o f  Fuel and  Power 
are an essential p a rt o f  the “ blue prin ting  ”  o f  every program m e 
o f reconstruction and conversion o f  plant. H ave you the full 
set o f  appropria te  Bulletins ? H ave they been com bed afresh 
for new ideas on  planned fuel efficiency ?
G eneral in form ation  on  the basic principles o f  t h e r m a l  l i n k a g e  
will be found in Fuel Efficiency Bulletin No. 21 (“  The 
C onstruction o f  a  Facto ry  H eat Balance ” )• F o r  specific advice 

and guidance you are invited to  get in to  touch  with 
your Regional Office o f  the M inistry o f  Fuel and  Power.
I S S U E D  BY T H E  M I N I S T R Y  OF  F U E L  4  P O W E R
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F L E A S  are rapidly destroyed by
‘ G A M M E X A N E ’ D U S T  D.034

l H  I S  new  insecticide powder not only kills the adult flea but remains 
effective long enough to destroy the tiny m aggots as they em erge in search o f  
food. c G am m exanc ’ w ill elim inate existing infestations and prevent fleas 
becom ing established in clean 
prem ises.
I t  is invaluable in  laundries, 
industrial change-room s, public  
baths, etc.
I t  is safe to  use and does not 
injure fabrics.
Available in lim ited  quantities 
in  56-lb . and 1-cw t. packages.
Sm aller quantities are repacked 
and sold by retailers.

'Gammexanc' is the registered trade mark name o f the gamma isomer o f benzene kexacUorids

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

L I M I T E D

G.3



STEEL VESSHSw e  MAKE ..

TANKS  
M IX ER S  
H E A T E R S  

EVAPORATORS  
JACKETED VESSELS 

STEEL FABRICATIONS 
PROFILE CUTTINGS

AM ES C R O S T A  M ILLS & C O . LTD . MOSS IR O N W O R K S H E Y W O O D  LANCS«

ond ot A B B E Y  H O U S E , V IC T O R IA  S T R E E T ,  L O N D O N . S .W .I .

EVAPORATORS
b y  KESTNER

FILM T Y P E , H O R IZ O N T A L  O R  V E R T IC A L  
FO R C ED  C IR C U LA T IO N . SA LT IN G  T Y P E . 
S IN G LE  O R  M U LTIPLE  EFFEC T .

H IGH  VA C U U M  M U LTIPLE  C IR C U LA T IO N  
FOR SEN SIT IVE LIQ U O R S .

SPECIAL^ ACID  EV A PO R A TO R S.

And the new 

H O R IZ O N T A L  FILM EV A PO R A TO R  W H IC H  
ELIM IN ATES ¿M ET A LL IC  C O N T A C T  O N  
A L L  H EA T IN G  SU RFA C ES .

"  Every Kestner plant is designed to 
suit the individual job.”

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

5, G rosvenox G ardens, London, S .W .l

i v  THE C HE MI CA L  A G E  M a r c h  2,  194G
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R O B E Y  I- CO LTD. L I NCOLN
London Office Commonwealth Bank Chambers 

18. Old Jew ry  E.C.2.

(M V Z' NIGHT
year in ancl year out Robey plants are 

giving reliable service
This is the direct result of the enterprise and in itiative exercised by Robey of Lincoln 
throughout many years’ experience In the manufacture of :—

D IES EL  E N G IN E S  A IR  C O M P R ESSO R S

STEAM  E N G IN E S  FIBRE M A C H IN ER Y

B O ILE R S  • M IN IN G  P L A N T  C A S T IN G S  O F  A L L  S IZ ES

R O A D  A N D  Q U A R R Y  P LA N T

B



PRINTED, PAINTED OR 
STOVE-ENAMELLED.

E -A -B  R O U G LIVERPOOL a n o  S P E K E
3 0 3 1 - 2 - 3  » N O  CA PS TON  2 2 l ? - ß

Y iST A M IN
B R A N D  OF P U R E  D R I E D  Y E A S T

THE C HE MI CA L  A G E  M a r c h  2 , 19 4 0

Yestam in is pu re , d ried , de-b ittered  
Y east— richest in V itam ins B1 and 
B2 —  w ith a 40 per cent P rotein  
content. I t  adds greatly to Food 
V alue, and im parts an appetising, 
p iquan t flavour th a t results in 
increased dem and for your  Processed 
Foods.

Y E S  ,. tÁe&es a/ie, täie,
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P.C.M.X. 

CRESANTOL-15 

CRESANTOL-3 

P.C.M.C. 

PHENOL 

CRESYLIC ACID 

CHLOR-CRESYLIC 

BENZOIC ACID 
SODIUM BENZOATE

GERMICIDES 
and PRESERVATIVES

MAIN USES
M anufacture of  R O X E N O L  B.P.(Liq. C h lorox y len o lis).

G erm ic id e  for C h lorin a ted  X y len o l  A n tisep tic  Fluids.

G erm ic id e  for  n on-poisonous  A n tisep tic  Fluids.

F ungicide and Bac- ter ic id e  for  industria l and m ed icin al p urposes.

P reserva tiv e  and A n tisep tic .

D isin fectan ts,D istem p ers,C u ttin g O ils , T anning Liquors, etc .
D isin fectan ts,D istem p ers,C u ttin g  O ils , Tanning L iquors, etc.
M ineral w aters, fru it ju ices , sau ces, pick les, m ed icin al p rep aration s , rubber  co m p o sitio n s.

AVAILABILITY
For essen tia l m ed icinal pu rp oses (see  also  C resantol-15).

Freely availab le.

L im ited  su p p lies for  m ed icin a l req u ire m en ts .

F re e ly  A va ilab le .

T e m p o r a r ily  l im ite d  by heavy  d em an d .

In free  supply.

R eason ab le  q u an tit ie s  availab le.

L im ited  su p p lies  su b ject to  raw  m a teria l p o sitio n .

NOTES
Syn. C h lorox y len o l  B.P.R.W . C o e f f i c i e n t  eq u iva len t to  62.

R.W . C o e f f i c i e n t  eq u iva len t to  65.

R .W . C o e f f i c i e n t  eq u iva len t to  105.

Syn. C h lorocreso l  B.P.

S o lid  and grades. liquefied

A w id e  se le ctio n  of refined grades.

S tro n ger  than  C resy lic  A cid , less so lu b le  (in w ater).

B.P. quality .

but

The above list includes only a selection of Monsanto 
Germicides and Preservatives. Allied products are also 
available and enquiries fo r other chemicals in this field  
are welcomed.

 - M 2 7 Q 2

MONSANTO CHEMICALS LIM ITED, VICTORIA STATION HOUSE, LONDON, S.W.1
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t f f p a y Ÿ  i o p a c Á '  / r ?cc

S P E C I A L I S T  S T  A  F F  
for

complete boiler house 
and central healing 

installations, 
steam processing, 

repairs, maintenance 
and overhaul of factory 

plant.

It is possible to Increase boiler efficiency while 
cutting fuel consumption. The cost of coal 
makes economy plus efficiency essential. W e  
invite business men to consult us on any point 
relating to boiler engineering.

J .B . J A C K S O N  
AND PARTNERS

Fuel Advisers and  
Combustion Engineers

47, VICTORIA STREET, LONDON, S.W.l. T e le p h o n e  A b b ey  2817
A lp J ia rm

INCREASED

Clinton-Wall

It is more economical and efficient to pack in 
“ C .E .C .”  Drums and Kegs. They are made specially 
for the job, and because of their strength and long 
life, can be used over and over again, ensuring a 
considerable saving 
in packing costs.

May we have your 
enquires please ?

The CYCLOPS
E N G IN E E R IN G  

C O . LTD .
V IC T O R IA  C R E S C E N T  
B U R T O N - O N  -T R EN T

P h o n e  : 2085



WORKS: W IDNES, LANCS L ondon S ' .
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WIDNE
FOUNDRY A N D  ENGINEERING  

CO M PANY LIMITED
Specialists in a ll types o f Fabricated Steelv.'ork 

and Tanks

Seven storage tanks of welded construction, each 10,000 
gallons capacity, 8' 6" diameter, 30' 0" long, against one 
contract. Our Steel Constructional Department offers you 
expert advice and service on all constructional problems.
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W h e r e v e r
there is

E le c t r ic a l  
E q u ip m e n t

H ig h  accuracy, simplicity, 
exceptional versatility and 
reliability have won for 
" A V O "  Instruments a 
world-wide reputation for 
supremacy wherever rapid 
precision test work is 
demanded. There is an 
“ A V O ” Instrument for 
every essential electrical 
test.

Write for  fu l ly  descriptive 
pamphlet.

Sole Proprietors and M anufacturers :—  
A u to m a t ic  C oil W in d e r  & E lec tr ica l

The M O D EL  7 50-Range Universal j

A V O M E T E R
Electrical Measuring Instrument

A self-contained, precision moving-coil instrum ent, conforming to B.S. 1st Grade accuracy requirem ents. Has 50 ranges, providing for measuring A.C. & D.C. volts, A.C. & D.C. am peres, resistance, capacity, audio-frequency power output and decibels. Direct readings. N o external shunts or series resistances, Provided w ith autom atic com pensation for errors arising from  variations In tem perature, and protected by autom atic cut-out against damage through overload.

E q u ip m e n t C o , L td ., W inder House, Douglas St., London, S .W .I.

PRECISE is the word

“ PRECISION is the result

H & L.P. 2 speed pum p6" s t r o k e ,  by  hydraulic jack, I ¿"adjustment by S. & Hand wheel, 18” daylight, I4"x 14' platens, Pressure gauge.

Three Important Services 
at your service

1. Hydraulic Presses for the Plastics 
trade.

2. Electric, Gas and Steam Hotplates.
3. Pelletting, Polishing and Finishing 

machines.

Your enquiries welcomed for the above, and 
special needs.

F I N N E Y  P R E S S E S  L T D .  
B E R K L E Y  ST. ,  B I R M I N G H A M

Telephone :  M ID  3795 (2 lines)

H YD RAU LIC  PRESSES
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  ?----------------------------------------------------------------

ATHOLE G. ALLEN (Stockton) LTD.
STOCKTON-ON-TEES,

S T O C K T O N  6 3 7 5 ’(3 lines) CO., DURHAM

N O N  MEMBERS O F TR A D E A S S O C IA T IO N S

PRODUCE

and can

DELIVER

DINITROTOLUENE
FO R  H O M E and E X P O R T

NOT SURPLUS W A R  M ATERIAL
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BARIUM CARBONATE 
BARIUM HYDRATE 
BARIUM M ON OXIDE  
BARIUM NAPHTHENATE  
BARIUM OLEATE  
BARIUM PEROXIDE 
BARIUM STEARATE 
BARIUM SULPHATE  
BARIUM SULPHIDE

SODIUM HYPO CH LO RITE  
SODIUM SULPHIDE  
SODIUM PERCARBONATE

TITANIUM  O XIDE

SOAPS
ALKALIN E CLEANERS 
HYDROGEN PEROXIDE  
AMMONIUM PERSULPHATE 
B EN Z O Y L PEROXIDE  
CALCIUM  PEROXIDE  
MAGNESIUM PEROXIDE  
POTASSIUM PERSULPHATE 
UREA PEROXIDE  
ZIN C PEROXIDE

SODIUM ACID PHOSPHATE 
SODIUM ACID PYROPHOSPHATE 
SODIUM PERPYRÖPHOSPHATE 
SODIUM PYROPHOSPHATE

LAP ORTE
B,L APORTE Ltd. LUTON ■»»ii f ;  La po rt* Luton

SALES SEÄV/CE «. D E V E LO P M E N T  D E P T . IN V ITE  E N Q U IR IES

The fuel situation at present calls for the 
use of less rather than more gas. But 
with the return of better times industrialists 
will be able to plan for this scientific fuel 
as confidently as they plan for improved 
methods of manufacture. New equipment 
developed by war-time experience will then 
be available to m ake the fullest use of the 
exact control and flexibility which gas can give.

B R I T I S H  G A S  C O U N C I L  
I G R O S V E N O R  P L A C E  • L O N D O N  • S W I

P L A M I N G  
F O R  G A S . . .

W b r. T k e r ,
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B.T.L. SINTERED 
FILTERS

Full Range 

o f Sintered 

Glass 

Apparatus 

in all 

porosities 

for Research, 
Analysis, 
and for all

m a d e  o f  “ HYsiL”  g lass  Industrial
in o u r  o w n  w o r k s  purposes

B~T

Descriptive Booklet and fu ll Information on request to

BAIRD & TATLOCK w ,  LTD.
M anufacturers o f  Scientific Apparatus and Fine Chemicals 

1 4 - 1 7  S T .  C R O S S  S T R E E T ,  L O N D O N ,  E . C . I
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UNIFLOC REAGENTS LTD.,
—  S W A N S E A  —  Gram s : Unifloc, Swansea

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

Plant for the Chemical Industry
fo r A CID  N E U T R A L IZ A T IO N , C L A R IF IC A T IO N  O F  L IQ U ID S , 
D E W A T E R IN G  O F  S L U D G E S , E F F L U E N T  P U R IF IC A T IO N , 
F IL T R A T IO N  A N D  F L O C C U L A T IO N , P IC K L IN G  L IQ U O R  
T R E A T M E N T , P U R IF IC A T IO N  O F  T R A D E  W A S T E , S E D I
M E N T A T IO N  A ND  T H IC K 
E N IN G , S E P A R A T IO N  O F  r 
S O L ID S  FR O M  L IQ U ID S ,
SODA R EC O V E R Y . W E T  

M A T E R IA L  H A N D L IN G  
in c lu d in g  

A G IT A T O R S  C A U S T IC IZ - 
E R S , C L A R IF IE R S , C L A S S 
IF IE R S , C O N V E Y O R S ,
D E W A T E R IN G  M A C H IN E S  
R O T A R Y  V A C U U M  F IL 
T E R S , SA N D  W A S H E R S ,
S L U D G E  P U M P S ,

T H IC K E N E R S , e tc .
Rotary Vacuum Filler, wtth Take-o. Roller and Repul per.

BRITISH TAR PRODUCTS
r ~ — L—„ ■■■■■ ■■— =  L I M I T E D  = = = = = _

Makers of 
PYRIDINE 

ANTHRACENE OIL 
CARBOLIC CRYSTALS 

CRESYLIC ACIDS 
META-CRESOL 

NAPHTHALENE 
TOLUOL 

SOLVENT NAPHTHA 
XYLOL

SALES OFFICE :
418A GLO SSO P ROAD, SHEFFIELD, 10

Telephone: 60078-9 Telegrams : CRESOL
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Public" Control of Industry
I N our' lead in g  article- la s t week we 

p o in ted  o u t th a t  th e  ach iev em en t of in 
d u s tr ia l efficiency w as a cond ition  of ou r 

su rv iv a l as a n a tio n , and th a t ,  hav in g  
en te re d  th e  sc ien tific  age , we h ad  now to  
accep t th e  consequences of th e  d o m ination  
of science. In  en d eav o u rin g  to  in d ica te  
so m eth in g  of th e  fun c tio n s of G o vernm en t 
in  a  scientific age , we la rg e ly  ignored  th e  
ac tio n s of th e  p re se n t G o vern m en t. This 
w as n ecessa ry , since th a t  G o ve rn m en t h as 
n o t y e t  c learly  show n i ts  h an d  so fa r  as 
m an y  .d e ta ils  a re  concerned . N e v e rth e 
less, sufficient has now  been  said  by its  
m em bers to  w a r ra n t  som e a t te m p t to  sum  
up i ts  p ro g ram m e.

T h e  tra n s fe re n c e  of m onopoly from  th e  
in d iv id u a l to  th e  S ta te  m ak es l i t t le  d iffer
ence in  th e  long ru n . AVhereas th e  in d iv i
d u a l seldom  possesses a tru e  m onopoly, 
th e  S ta te  m u s t alw ays 
do so, since i t  is  th e  
only  ow ner and  ca n n o t 
d ecen tly  co m p e te  w ith  
its  own su b jec ts . T he 
in cen tiv e  fo r  th e  S ta te  
as su ch , to  seek  in d u s
tr ia l  efficiency is sm a ll; 
b u t  th e  S ta te  can  only  
o p e ra te  th ro u g h  p e r 
sons. T he success or 
o th erw ise  of S ta te  con
tro l can  on ly  be 
evinced th ro u g h  th e  
p e rso n a litie s  of those 
w ho rise  to  th e  su rface  
to  co n tro l th e  new  
en te rp rises . "Which 
will w ork th e  b es t, 
huge en te rp r ise s  con
tro lled  bv  a  few

b rillia n t in d iv id u als , o r a  m u ltip lic ity  of 
sm a lle r  en te rp r ise s  contro lled  by a  g re a t 
m an y  in d iv id u als  of v a ry in g  ta le n ts ?  F o r  
th e  an sw er to  t h a t  q u estio n  w e m u s t w a it 
a  g en e ra tio n . I t  is a m a t te r  for
ex p e rim en t.

In  th e  m e a n tim e , th e  soc ia lisa tio n  of in 
d u s try  is  to  proceed  apace. Po litics
a p a r t ,  is th is  d es irab le?  S e ttin g  aside 
ideo log ical th eo ries  w hich a re  im pelling  
soc ia lisa tio n  as a  p o litica l s tu n t ,  le t  us 
a rg u e  th e  case  fro m  th e  com m onsense
p o in t of v iew . M any  o u tsid e  th e  coal
in d u s try  w ould ag ree  -th a t G o vern m en t 
in te rfe re n c e  w ith  th a t  in d u s try  in  tw o 
w ars h a s  now  produced  so d isa s tro u s  a 
s itu a tio n  t h a t  th e  only  th in g  to  be done is 
fo r th e  n a tio n  to  ta k e  th e  in d u s try  over 
to  g e t i t  o u t of th e  m o rass. W e m ay  
also free ly  ag ree  th a t  th e  m orass h a s  beou 

g e tt in g  d eep er th ro u g h  
th e  u n p lanned  w ay in 
w hich th e  coal in d u stry  
h as  grow n up over th e  
p a s t 300 y ea rs . W e 
c a n n o t b lam e p r iv a te  
e n te rp r ise  for th a t .  
C learly  no one foresaw  
w h a t w ould hap p en , 
n o r could dev e lo p m en t 
h av e  been  p lanned  a 
ce n tu ry  ago in th e  
l ig h t  of th e  know ledge 
w e possess now , b u t 
w hich w as n o t in a n y 
o n e ’s possession u n til 
recen tly . M ost old- 
estab lish ed  in d u s tr ie s , 
and  equally  m o st old- 
estab lish ed  w o r k s ,  
tend  to ' grow  w ith o u t
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any  v ery  good p lan  and  to  be encum bered  
w ith  u n fo r tu n a te  a rra n g em e n ts  th a t  can  
only  be sw ep t aw ay by a com pletely  fresh  
s ta r t .  I t  w as g e tt in g  tim e  for a fresh  
s ta r t  to  be m ad e  in  th e  coal in d u s try — a 
m a t te r  of e x trem e  difficulty  and  ex trem e  
costliness. I t  is r ig h tly  a n a tio n a l m a t te r ,  
th o u g h  w h e th e r i t  w as n ecessa ry  to  b ring  
th e  in d u s try  u n d e r  n a tio n a l ow nersh ip  as 
d is tin c t from  ¿n a tio n a l' co n tro l is arg u ab le .

T he com ing of th e  sc ien tific  age m ay  
well, d ic ta te  th e  n a tio n a lisa tio n  of all in 
d u s try  u ltim a te ly . Oil th e  o th e r  hand  it 
m ay  n o t, and  w e m u s t n o t fo rg e t th a t  
o th e r  a t te m p ts  to  n a tio n a lise  in d u str ie s  
abroad  have n o t been successful. W e are 
u n d e r ta k in g  an  ex p e rim e n t in a field 
w here  p rev ious e x p e rim e n ts  have no t 
show n prom ise. Com rnonsense and 
reaso n ab le  p ru d en ce  w ould su g g est th a t  a 
s t a r t  should  be m ad e  w ith  n a tio n a lisa tio n  
of th e  coal in d u s try . l .e t  us m ak e  the  
e x p e rim e n t, an d  le t us see th e  resu lts . 
F iv e  o r ten  y ea rs  should  elapse before th e  
re su lts  a re  c le a r ;  th e n , and  n o t till th en , 
should  w e ta k e  th e  n e x t s tep — if th e  e x 
p e r im e n t has proved successfu l. As 
sc ien tific  m en , w ith  th e  n a tu ra l  cau tio n  of 
our ca llin g , we d is tru s t  th is  a lm o st in 
d ec en t h a s te  in try in g  m an y  v a s t so c ia l
istic ex p e rim en ts  sim u ltan eo u sly . Fest ina  
lente  w as n o t w ritten  y es te rd ay , and  as  a 
p rincip le ils  w isdom  is well proved. A 
g re a t dea l of c r itic ism  can be levelled 
a g a in s t th e  coal bill now  b efo re  P a r l ia 
m ent., and  i t  is becom ing  v e ry  c lea r  th a t  
th e  w hole th in g  is  s til l  in its  la b o ra to ry  
s t a g e ; i t  h as  n o t even go t to  th e  p ilo t 
p la n t s ta g e  '

M eanw hile , M r. H e rb e r t  M orrison , 
h av in g  trav e lled  to  C an ad a , is te llin g  the  
w orld  w h a t th e  G o vern m en t in te n d s  to  do. 
H e  has p o in ted  o u t th e  p rincip les upon 
w hich i t  is p roposed to  co n d u ct th e  n a tio n , 
a lisa tio n  ex p e rim e n t. In  M r. M o rriso n ’s 
view  i t  is th e  p ub lic  in te re s t  th a t  counts. 
In  th a t  he  m ay  be r ig h t,  b u t  th a t  p rin c ip le  
w ould n o t h av e  been  accep ted  50 y ea rs  
ago, w hen  th e  in d iv id u al w as th e  im p o r
t a n t  u n it. T o-day , so fa r  h ave we m oved 
from  t h a t  s ta te  of a ffa irs, we accep t it 
w ith o u t qu estio n . T he rea l field fo r a rg u 
m e n t , sa id  M r. M orrison , is  how  can  in d u s 
t r y  b es t be o rgan ised  o r m an ag ed  in  o rd er 
to  secu re  econom ic public ad v an tag e . 
Q u ite  r ig h tly  he dec lared  th a t  “ it  is up 
to  th e  n a tio n a lis e «  to  p rove th e i r  case 
t h a t  th e re  w ill be public ad v a n tag e  by 
n a tio n a lis a tio n .”

E v en  th e  S ocia list G o vern m en t ag rees,

how ever, t h a t  in d u s try  ca n n o t be effec
tiv e ly  m an ag ed  by a G o ve rn m en t, fo r n o t 
only M r. M o rrison , b u t o th e r  C ab in e t 
M in is te rs  too, h av e dec la red  th a t  th e re  is 
no  in te n tio n  of m an ag in g  n a tio n a lised  in 
d u s tr ie s  by  S ta te  d e p a rtm e n ts  of Civil 
S e rv a n ts . T he in te n tio n  is p la in ly  to  se t 
up p ub lic  co rp o ra tio n s in  ch a rg e  of fully  
qualified  B oards. W e are  n o t necessa rily  
opposed to  n a tio n a lisa tio n  on th ese  lines, 
p rov ided  p ro p er co m pensation  is g iven to  
dispossessed ow ners and  th e y ’are  le ft w ith  
th e  financia l ab ility  to  engage in p riv a te  
e n te rp r ise  in  o th e r  d irec tio n s. T h ere  is 
a c e r ta in  p o ssib ility  th a t  an in d u s try  
m ig h t be run  efficiently 011 th ese  lines, 
though  w h e th er th e  B .B .C . as a publie 
co rp o ra tio n  is an  o u ts ta n d in g  a d v e rtis e 
m e n t w e v en tu re  to  doub t. The' difficulty 
m u s t be to  m a in ta in  th a t  sp ir i t  of te a m 
w ork and  e n te rp r ise  th ro u g h o u t th e  in 
d u s try  w hich alone m ak es p riv a te  e n te r 
prise  so successfu l. A bsence of co m p e ti
tio n  h as helped  th e  coal in d u s try  to  its  
p re sen t pass : facilis descensus A rerno .  
W ill a  n a tio n a lised  in d u s try  re ta in  its  
s p ir i t  of a d v e n tu re  and e n te rp r ise  a 
g en e ra tio n  h en ce?

B u t to  re tu rn  to  M r. M orrison . H e has 
prom ised  t h a t  th e  g re a t  bu lk  of in d u s try  
will rem ain  u n d e r  p riv a te  en te rp r ise , and 
th a t  th e  G o ve rn m en t “ will n o t q u a rre l 
w ith  i t  as long as i t  is p riv a te  e n te rp r ise  
an d  n o t p r iv a te  u n e n te rp r is e .”  A gain  we 
should  ag ree ; all in d u s try  m u s t becom e 
efficient in  th e  h ig h e s t sense of th e  te rm , 
an d  to  do so m u s t show  en te rp rise  of a 
h ig h  o rd e r. M r. M orrison  h as prom ised  
th a t  tlfe G o vern m en t w ill seek to  assist 
and  en courage p r iv a te  e n te rp r ise  in th e  
so lu tion  of i ts  p rob lem s “ an d  w ill sp u r i t  
to  g re a te r  effort in  th e  cause  of in d u s tr ia l 
and  econom ic p ro g re ss .”  T h a t is s a t is 
fac to ry  so fa r  as i t  goes, b u t le t us no t 
forget th a t  th e  resu lts  of n a tio n a lisa tio n  
in th e  b asic  in d u s tr ie s  m u s t affect every  
o th e r  in d u s try  in th e  c o u n try , since 
th e  prices of th e  basic  p ro d u c ts  of th e  
n a tio n a lised  in d u s tr ie s  will b e  th e  basic  
costs of th o se in d u s tr ie s  th a t  a re  ru n  by 
p riv a te  e n te rp r ise . L e t 11s also rem em b er 
th a t  M r. Shinw ell has s ta te d  th a t  he  does 
n o t ex p ect th e  p rice  of coal to  fall as a 
re su lt of n a tio n a lisa tio n  of th e  coal in d u s
try . C an no t w e be scien tific  a b o u t it  all 
an d  t ry  one ex p e rim e n t a t  a  tim e ?

T he o rg a n isa tio n  of th e  n a tio n a l r e 
sources, and th e  o rg an isa tio n  of th e  in d u s 
tr ie s  th a t  a re  ex p lo itin g  th e  n a tio n a l r e 
sources is th e  n ecessa ry  consequence of
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th e  m a rc h  of science. Science is p roceed
ing  rap id ly  and  i t  is d ifficult for p riv a te  
in d iv id u als w ith  lim ited  financial resources 
to  keep  pace w ith  (lie ap p lica tio n  ot 
sc ien tific  d iscovery  to  in d u stry . I f  th e  
S ta te  m ad e  th e  finance av a ilab le , no d o u b t 
p riv a te  e n te rp r ise  w ould keep itse lf  in d u s
tr ia lly  efficient. I f  th e re  w ere enough 
ch em ists  an d  chem ical en g in eers tra in e d  
each y ea r to  s ta ff in d u s tr ia l en te rp rises , 
w e should  ta k e  a g re a t  m an y  th in g s  in  our 
s tr id e  t h a t  we now  find difficult. T here  
a re  a  g re a t  m an y  “ i f s .”  B u t do n o t they  
com e to  th is , t h a t  th e  pace of scientific 
d iscovei'y and  th e  im m en se responsib ilities 
c rea ted  by  th e  need to  keep a b re a s t of 
m o dern  p rogress a re  so g re a t th a t  th e  day 
of th e  sm a lle r  p riv a te  firm  is passing  fa s t,

and  we a re  011 th e  th resh o ld  of an  e ra  in 
w hich every  in d u s try  w ill be o rg an ised  as 
a n a tio n a l e n ti ty ,  because only  in  th a t  way 
can  we o b ta in  and  re ta in  in d u s tr ia l 
efficiency in  th e  lig h t of scien tific  
d iscovery? H ow  fa r , and  how  fa s t , can 
an  o ld -estab lished  in d u s try  ta k e  ad v a n tag e  
of m o d em  m e th o d s?  H ow  fre q u e n tly  can  
such  an  in d u s try  sc rap  i ts  p la n t and 
change i ts  p ra c tic e ?  H ow  g re a t m u s t be 
th e  resources beh in d  i t  to  en ab le  it  to  
keep  u p -to -d a te ?  T hese a re  th e  p rob lem s 
we h av e  to  answ er a t  th e  d aw n  of th e  
scien tific  age. B u t ag a in  w e u rg e  upon 
o u r ru le rs , irre sp ec tiv e  of th e i r  po litica l 
c o lo u r : Fcstina le n te l  I n  th e  lig h t of th e  
F .B . I . ’s rece n t s ta te m e n t w e propose n ex t 
w eek to  en large upon th is  tex t.

N O T E S  A N D
M an-Pow er for Research

TOO often  is th e  easy  assum ptio n  m ade 
t h a t  so long as suffic ient m oney  is 
fo rth co m in g  all will be well w ith  in d u s

tr ia l  scien tific  resea rch . In te rn a tio n a l 
co m parisons, u n fav o u rab le  to  th is  co u n try , 
h av e  been  m ad e  of th e  am o u n t of the  
n a tio n a l incom e sp en t on such resea rch . 
T h a t, how ever, is on ly  one side of th e  q u es
tio n , and  we feel th a t  S ir E d w ard  A pple
to n , in  h is speech la s t w eek to  th e  N a tio n a l 
U nion  of M a n u fa c tu re rs , hiE th e  n a il p re tty  
well 011 th e  head  in h is  closing p a rag rap h s . 
H av in g  po in ted  o u t th a t  no w ell-thought- 
o u t resea rch  schem e h ad  been tu rn e d  down 
in  rece n t y ea rs  in th is  co u n try  for lack  of 
m oney , he fixed 011 th e  rea l difficulty— th e  
q u estio n  of m an-pow er. “ I t  does n o t 
m a t te r ,”  h e  sa id , “ how  good th e  o rg an isa 
tio n  of in d u s tr ia l re sea rch  m ay  be, o r how 
m an y  m illions we spend  on i t ,  i ts  success 
in  th e  end depends on th e  b ra in s  and  en 
th u sia sm  of th e  resea rch  w o rk e rs .”  T here  
is th e  c ru x . O ur sources of research  
w o rk ers , w ith  a co m p ara tiv e ly  sm all 
p o p u la tion , a re  rig id ly  lim ited . T h is , of 
course, is a lim ita tio n  th a t  c a n n o t be o v er
com e in a h u rry , and dem an d s ca re fu l h u s
b andry . A n oth er lim ita tio n  w hich can be 
overcom e, how ever, is th e  p au c ity  of t r a in 
in g  fac ilitie s . I t  is no use com piling  a 
ca re fu l resea rch  p ro g ram m e if th e re  are 
n o t enough  tra in e d  m en to  ca rry  i t  o u t. 
W e rem ain  convinced th a t  th e  p o ten tia l 
ag g reg a te  n u m b er of tra in e d  resea rch  
w orkers in  B r ita in  h as not- y e t been a t-

C O M M E N T S
ta in e d ; th a t  our opinion is sh a red  by th e  
m o s t fa r-see in g  in d u s tr ia lis ts  is show n by 
th e  q u a n ti ty  of sch o larsh ips th a t  h ave been 
endow ed rece n tly  by  business firm s, espe
c ia lly  in th e  chem ica l and  allied  in d u s
tr ie s . A t th e  p re se n t tim e , we feel, th a t  
is th e  m o s t econom ic w ay of d ed ic a tin g  
m oney  to  th e  cause of in d u s tr ia l resea rch .

The Gospel of Scientific Method

L E S T  w e should  ap p e a r to  be a im ing  
ad v erse  c ritic ism  a g a in s t S ir E d w ard  
A p p le to n ’s ac tiv itie s , w e h a s te n  to  p u t  in 

a d isc la im er. As an  apostle  of th e  cause 
of in d u s tr ia l science h e  is do ing  m a g n i
ficen t w ork . I t  w ill soon be possible to  
say  t h a t  if anybody rem o te ly  concerned  
w ith  scientific in d u s try  has not  h ea rd  of 
th e  D .S .I .R .,  an d  u n d ersto o d  its . p u rpose , 
th en  he h as w ilfu lly  closed h is  ea rs  to  th e  
gospel th a t  is b eing  p reach ed . P e rh a p s  
even  m o re  fu n d a m en ta lly  im p o r ta n t is th e  
in cu lca tio n  of th e  d o c tr in e  of scien tific  
m e th o d , especia lly  in  a c o u n try  lik e  th is , 
ab o u n d in g  in  o ld -estab lished  in d u s tr ia l 
tra d itio n s . Som e m a n u fa c tu re rs , as S ir 
E d w ard  sa id , m ay  h av e  been  u sing  
th e  scien tific  m eth o d  u n w ittin g ly , like 
M oliere’s bourgeois g en t i lhom m c  w ho had 
been  sp eak in g  prose , w ith o u t know ing  i t ,  
all h is  life . M any  o th e rs , how ever, h av e  
p re fe rred  th e  m e th o d  of th e  old fo rem an  
e le c tro p la te r , w ho achieved th e  desired  
effect by  “ sp it t in g  in to  th e  b a th  fo r  lu c k .’,’ 
W e m u s t ag ree  t h a t  th e  tra d itio n a l m e th o d  
is in flex ib le , an d  u n su ite d  to  th e  m o dern
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w o rld ; and  i t  is th e  firm  th a t  uses science 
every  d ay  t h a t  is going to  be able to  ta k e  
ad v a n tag e  of th e  b ig  sp ec tac u la r  advances 
as th e y  com e along. "Working in  p a r tn e r 
ship  w ith  th e  D .S .I .R .,  w h e th e r /th ro u g h  
th e i r  ow n, o r th ro u g h  th e ir  t r a d e  resea rch  
assoc ia tio n s, firm s can now  app ly  th e  
sc ien tific  m eth od  to  th e ir  problem s.

New Type of Appointment

T H E  ap p o in tm e n t of H r. Leslie 
A itch iso n  to  th e  new ly -established  
C h a ir  of In d u s tr ia l M eta llu rg y  a t  B ir 

m in g h am  U n iv e rs ity , as briefly announced  
elsew here in  th is  issu e , is  an  im p o r ta n t 
one, in asm u ch  as i t  is th e  f irs t of i ts  k ind 
in  a B r it ish  u n iv e rs ity . M oreover, i t  will 
load to  th e  tra in in g  of m e ta llu rg is ts  for 
in d u s tr ia l pu rposes as w ell as in  th e  field of 
p u re  resea rch  and w ill give to  s tu d e n ts  a t 
B irm in g h am  U n iv ers ity  courses of in 
s tru c tio n  av a ilab le  a t  no o th e r  school of 
m e ta llu rg y  in th e  c o u n try . T he choice of 
D r. A itch iso n  is a p a r tic u la r ly  h ap p y  one 
in view  of his m ingled  academ ic and 
in d u s tr ia l associations. A fte r  ob ta in in g  
h is  d o c to r 's  deg ree  in m e ta llu rg y  a t 
Sheffield U n iv e rs ity , h e  le c tu red  in  th e  
m e ta llu rg ica l d e p a r tm e n t th e re , b u t on 
going to  B irm in g h am  a f te r  th e  1914-18 
w a r , he  tra n s fe rre d  his a c tiv itie s  to  the' 
in d u s tr ia l sp h ere , a c tin g  as  co n su lta n t to 
sev e ra l m o to r firm s as well as to  th e  
A ssocia tion  of D rop  F o rg e rs  & 8 tam p ers . 
H e  h as  even gone in to  th e  “  official ”  side 
of m e ta llu rg y  as  c o n su lta n t to  th e  A ir 
M in is try . A n o th er s ig n a l ad v a n tag e , 
b rin g in g  h im  in  c o n ta c t w ith  m e ta llu rg is ts  
of all ran k s  in  th e  a re a , w as h is  period  as 
p re s id en t of th e  B irm in g h am  M e ta llu rg i
cal S ociety .

Chemists and Foodstuffs

E A R L IE R  th is  m o n th  a corresponden t 
of th e  M anchester  Guardian,  w ritin g  
u n d er th e  pseudonym  of “  Foodstuff S pe

c ia l is t ,”  doub tless insp ired  by th e  d espon
d en t s ta te m e n t m ade by th e  M in is te r  of 
Food sh o rtly  beforehand , asked  som ew hat 
in d ig n an tly  w h e th er our te ch n ica l m en and 
in d u str ie s  h av e done n o th in g  to  develop 
“  th e  m an u fac tu re  of fodder cellulose and 
fodder yeast on s im ilar lines ”  to  th e  pro 
d u c tion  of cellulose fodder pu lp  for an im al 
feed in g  pu rposes reported  from  G erm any 
and  Scand inavia  d u rin g  th e  w ar. I t  is im 
p lied  th a t  our tech n ician s have in fact done 
l i t t le  or n o th in g  in  th is  d irec tio n , b u t th is  
im plication  does th em  less th a n  ju s tice . In

1943, D r. H . E . W oodm an, of th e  School 
of A g ricu ltu re  a t  C am bridge, published , in 
Agriculture (50, Mo. 7, p. 308), an  ex h au s
tiv e  and in fo rm ative  artic le  on “  Som e 
A spects of th e  U se of C ereal S traw  as F o d 
d e r ,” w hich gave a full accoun t of th e  
w ork done both abroad  and  in th is  co u n try , 
up to  th a t  d a te , on the  lines in d ica ted , and 
f u r th e r  w ork h as  been done since th e n . I t  
should be no ted  th a t  th e  ap p a ren tly  su c 
cessful p roduction  of cellulose fodder in 
Sw eden an d  N orw ay d u rin g  th e  w ar w as 
based  on th e  use of wood p u lp ; th e  m o st 
easily  av a ilab le  raw  m a te r ia l  in  th is  co u n 
t r y  is s tra w , and i t  does n o t n ecessa rily  
follow that- th e  t r e a tm e n t  of wood cellulose 
and  th e  t r e a tm e n t  of s tra w  cellulose w ill 
give th e  sam e re su lt. As a  m a t te r  of fa c t, 
th is  p o in t h a s  been  th o rou g h ly  ap p rec ia ted  
by th e  tech n ic ian s  co ncerned , an d  e x p e ri
m en ts  w ith  s tra w  cellulose h ave led to  
som e q u ite  d efin ite  conclusions. T he s to ry  
is an  in te re s tin g  one, an d  deserves te llin g  
a t  som e le n g th ; we hope to  do i t  full ju s 
tic e  in  a  fo rth co m in g  issue.

No Government Advertising

A d v e r t i s i n g  space in  t h e  ohem i.
c a l  A gf. h as for som e years p a s t been 

s tr ic tly  ra tio n ed . O wing to th e  paper 
sh o rtag e  th e  P u b lish er has been  p laced , 
th rough  no  fault, of h is  ow n, in  th e  difficult 
position  of declin ing  the  orders of reg u lar 
custom ers an d . as our ad v ertisers  know to  
th e ir  cost, th e ir  req u ire m en ts  have been 
only  p a r tia lly 'm e t. D u rin g  th e  w ar, som e
tim es  b y  d irect G o vern m en t o rd e r, th e  
p ressu re  011 our space h as b een  in te n s i
fied by th e  n ecessity  of p rin tin g  ad v e rtise 
m en ts  from  G o vern m en t D ep artm en ts  an d , 
so long as th e  w ar la sted , we fe l t  fully 
ju stified  in  accom m odating  th e se  an n o u n ce
m en ts . C ircu m stan ces hav in g  changed , 
and  th e  pap er s itu a tio n  being  a lm o st a s  
serious as ever, w e h av e  decided  th a t  i t  is 
110 longer possible to  allow G o vernm en t D e
p a r tm e n ts  to  occupy, th e  ad v e rtis in g  space 
so badly  w an ted  by b u siness concerns 
strugg ling  to  reh ab ilita te  them selves in th e  
m ark e t. F ro m  now  011, th erefo re , w e are  
dec lin ing  absolutely ' to  accep t any' G overn 
m en t ad v e rtisem en ts . O ur ed ito ria l 
co lum ns w ill co n tin u e  to  be availab le for 
th e  pub lica tio n , w ith o u t ch a rg e , of any  in 
form ation  from  G o vern m en t D ep artm en ts  
w hich , in our ju d g m en t, is of value to our 
renders. T h is  m a te ria l w ill, as alw ays, be 
ju dged  s tr ic t ly  upon i t s  e d ito ria l value .
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Progress in Drugs, Fine Chemicals and Biological Products during 1945—IV
by  G . C O L M A N  G R E E N , B .S c .,  F .R .I .C .,  A .M .I .C h e m .E .
(Continued from  T h e  C h e m ic a l  A g e , February 23 , 1946 , p.  210 )

AN in teresting  advance in the therapy  o[ 
hyperthyroidism  lias resu lted  from  ob
servations of personnel engaged in a French 

factory  concerned w ith  the m anufacture of 
2-am inothiazole, th e  heterocyclic m oiety of 
the sulphonam ide drug 
sulphathiazole (J. Am er.  MU CH
Med. Ass.,  1945, 129, NtD b  1 H
761). J e a n te t  observed 
th a t w orkers engaged in th is  m anufac
tu re  developed go itre  w ith signs' of hypothyroidism  and  lowering of the 
ra te  of basal m etabolism . T h a t th is  in te r
m ediate was responsible for th e  condition 
was confirm ed by the fac t th a t rem oval of th e  affected w orkers from the process 
caused the goitro to re tu rn  to norm al, while the condition of persons suffering from 
hyperthyroidism  w as im proved by in troduc
ing them  to the  process. C linical investiga
tion showed th a t the  adm inistra tion  of 2- 
am inothiazolc in 0 .1-gru. doses, four times 
a day during  3-4 weeks, gave im provem ent . 
in cases of hyperthyroidism . In  some eases 
suspension of the trea tm en t caused relapse. 
So far, 110 accident arising  from toxicity 
has occurred—a fea tu re  in con trast w ith 
the  use of th io u rea  and th iouracil in the 
trea tm en t of the sam e condition in B rita in  
and the  U nited  States.

B arte ls  (J. Amer. Med. Ass.,  1945, 129, 
933) lias investigated  th e  use of diethylthio- 
b arb itu ric  acid •(“  th io b arb ita l ” ) in  the 
trea tm en t of hyperthyroidism . T he new 
drug is very po ten t, being twelve tim es as 
active as th io u rac il; b u t its  toxicity  is much 
grea te r and its  use is ind icated  only w here 
p atien ts are  unable to  to le ra te  th iouracil.

A th iou rea  derivative, a-naphthylth iourea 
has been found by R ich ter (J.  Amer. Med.
A s.9., 1945, 129, 927) to be a po ten t rodenti- 
eide w ith  a  m edian le thal dose of 3.4 mg. 
per kg. body-weight. I t  is probably no t 
toxic to m an, although it is toxic to 
dogs w here they have been unable to  rid  
them selves of - the substance by vomiting 
(rats canno t vom it). T he m ateria l is very 
stable, easily sto red , and  practically  insolu
ble in most liquids including w ater. I t  is 
very effective against the Norway r a t ;  b u t its  effectiveness against the black or 
A lexandrine r a t  is very disappointing. 
F u r th e r , th ere  is a degree of stra in  varia
bility  as w ell as a  variab ility  due to  the  type of d ie t in its effectiveness against the 
Norway ra t .  T o lerance tow ards the poison 
builds up  011 feeding w ith sub-lethal doses 
over a  period of 40 to  50 d ay s; but— an im 

p o rtan t point—the to lerance quickly d is
appears du ring  w ithdraw al of the poison. 
D eath  of the r a t  resu lts  from  an increased 
perm eability  of (and possibly some dam age 
to) th e  capillaries of th e  lung, leading to  a 
drow ning pulm onary oedema.

In s e c t ic id e s
T he past year saw the announcem ent of 

a new insecticide “ G am m exane,” the  y- 
isorner of hexachlorobenzene, C„HeCl8, a 
substance first isolated by M ichael F arad ay  
in 1825. I t  is insectieidnl tow ards a wide 
range of insects w ith effectiveness varying 
tow ards the different species. I t  is more 
effective tow ards th e  troublesom e grain- 
weevil th an  any o th er known insecticide 
(see Slade, Chem. and Ind . ,  1945, 40, 314). 
I t  is also the  m ost powerful locust poison 
yet found and should have a  wide applica
tion in th is  field. It can be used in dusts, 
pain ts, and sprays as a stom ach poison, con
tac t agen t or—by reason of its  h ea t s ta 
bility—as a  fum igant. In  norm al condi
tions of use it is not poisonous to m an or 
anim als. S tru ctu rally , the hexaclilorocyclo- 
hexanes resem ble the hexahydroxycyclo- 
hexanes, i.e ., the inositols, which may be 
regarded  as m em bers of the  vitam in 13, com 
plex ; inositol w as, in  fact, the first com
ponent of the bios com plex to  be recognised 
(v . supra). I t  has been con jectured  th a t 
the  mode of action of G am m exane m ay d e
pend upon its blocking a v ita l action in 
which inositol would norm ally partic ip a te .

D D T , which is said to have only 1/15 the action of G am m exane against the grain- 
weevil, a lthough it  is equally , if not m ore, 
effective against o th er insect species, has 
been found to  be highly tox ie to m an during  
the p ast twelve m onths when in jected  
p e r  os o r percutaneously  in an organic sol
vent. T h is is not unexpected in the ligh t of 
inform ation previously collected from 
anim al toxicity experim ents. F o r th e  first 
tim e a d ea th  and very severe toxic syinp 
tom s have been rep o rte d ; bu t i t  is to  be 
em phasised th a t the risks a re  negligible if i t  used w ith  norm al p recau tions. The 
available inform ation on the  tox ie ities of 
D D T and G am m exane has been sum m arised 
by Cam eron (Brit. Med. Bull .,  1945, 3, 783). 
Levis and R ichards (Science,  1945, 102, 
330) have investigated  th e  toxicity  of D D T 
against, hanging-drop cu ltu res of various 
chick-em bryo tissues. They found th a t 
living fibroblasts m oving abou t in  the cu l
tu res  came into con tact w ith D D T crystals
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w ithout in ju ry , hut emulsions of D D T , used 
in  s im ilar tests w ith  tissue cu ltu res and 
found equally non-toxic, gave a high ra te  
of kill in from 45 m inutes to 70 hours when in jected  into mice. T he au thors sta te  th a t 
the seeming paradox of the le thal effects of 
D D T  when adm inistered  to the in tac t an i
m al as con trasted  w ith  non-toxicity for 
individual tissue cells is undergoing fu rth e r  
investigation.

M artin  suggests (./. and Proc., It. Inst,  of Cliem., 1945, P t . 5, 172) th a t th ere  may 
be a eommon facto r in the  toxicity  of Gam- 
m exane and D D T in th a t each is suscepti
ble to dehydrohalogenation , the  substance 
rem aining being non-toxic or of su bstan 
tia lly  reduced toxicity . M artin  sum m arises 
p resen t knowledge of the relation  between 
toxicity  and chem ical s tru c tu re , and the 
paper should be consulted.

M e th o x o n e
M em bers of th e  phenoxyacetic acid series 

have been known for some tim e as plant- 
grow tli prom oters, and du ring  1945 the  use 
of one mem ber of the series as a selective 
w eed-killer has been announced. T h is is 
4 - chloro - 2 - m ethylplienoxyacetie acid (“  m ethoxone ” ), p re p a ra tions of w hich are to be OvCHjCOOHCH,m arketed  under th e  trad e  [ |
nam e of “ A groxone.”
T his substance re ta rd s  seed 
germ ination  and early  
grow th of ce rta in  weeds w ithou t any 
effect on cereals. W hen it is applied at 
the ra te  of 8 oz. per acre in aque
ous solution or in dusts, such weeds as 
yellow and  w hite charlock, pennyroyal and 
corn-bu tte rcup  are destroyed w ithout 
dam age to th e  cereal crop w hich they 
m ight be infecting . W hen absorbed by the 
susceptible weed p lan t the substance causes 
a profound physiological d istu rbance by a 
m echanism  not yet understood. T he stem 
and leaves become contorted , the stem may 
split, revealing  an in te rnally  developed mass 
of rootlets, the  foliage changes colour, and 
u ltim ately  th e . p lan t dies. D eath may take 
several weeks from the tim e of app lication , 
although the first effects may be detected 
a fte r  the first few hours. M ethoxone is 
non-poisonous and non-inflam m able, in 
w hich respect it has obvious advantages 
over many w eed-killers a t p resen t in use.

A num ber of substances of the phenoxy
acetic acid class a re  known p rom oters of 
p lant-grow th and cell-elongation ; by con
tra s t there  is ano ther group of substances, 
stru c tu ra lly  less closely in te r-re la ted , rep re 
sented to colchicine (see p. 209), acenaph- 
thene, and chloral h y d ra te , w hich influence 
no t cell-elongation bu t cell-division. T he 
use of colchicine, in p a rticu la r , for p roduc
ing polyploidy has already been m entioned 
in  connection w ith the production of a new polyploid stra in  of Penicillium notatum

w hich produces enhanced yields of pen ic il
lin. A fu rth er p ractical app lication  is in 
the use of cam phor to  induce polyploidy in 
the yeast which is a t present being used to  
convert molasses to high-grade protein  in 
Jam aica  (see th is jou rna l, 1944, 50, 1280, 
52). Tem plem un and Sexton (Nature , 
1945, 156, 620) have found among th is la tte r  
group of substances rem arkab le  p roperties 
in th a t esters of the arylcarbam ic acid series 
a re  able to a rre s t the grow th of monoeotyle- 
donous p lan ts, bu t not of dicotyledons. 
E thyl phenyl carbam ate a rrested  the grow th 
of cereals at lower concen trations than did 
colchicine, acenaphthene, or chloral h ydra te , while fsopropyl-phenylcarbam ate 
applied in concentrations w hich stopped 
cereal grow th did not affect the  grow th of 
m angolds, sugar-beet, (lax, rap e , or yellow 
charlock.

Substances related  to phenoxyacetic acid 
are no t only capable of influencing the 
course of p lan t grow th as ind icated  above, 
b u t, in some instances, of inducing parthe- 
nocarpy, th a t  is the developm ent of fru its  
w ithout fertilisa tion  by fusion of the  
gam etes. Sw arbriclt (N ature , 1945, 156, 
GOO) now rep o rts  the successful partlieno- 
carp ic production  of tom ato fru its  w ith the  
sex horm one stilbcestrol, and its  fully hydrogenated  form  hexcestrol.

W ilds and Biggerstaff (J . A titer. Client. 
Soc., 1945, 67, 789) rep o rt the production  
of stilbcestrol in 50 per cen t, yield from 
a-fp-m ethoxyphenyl)-?i-butyrie acid , o b ta in 
able from by-products of the  m anufacture 
of the hypnotic drug phenobarbitone.

T he synthesis of folic acid , the  v itam in
like substance requ ired  for the grow th of 
Lactobacillus helveticus (L. casei, P.), which 
is found in green leaves and liver concen
tra te s , has recen tly  been, announced by an 
A m erican com pany, b u t no p articu lars  are 
yet to hand. T he isolation of folic acid in 
a s ta te  of p u rity  was first announced in A pril, 1944.

T r e a tm e n t  o f S ta r v a t io n
Im m ediately before th e  invasion of 

E urope in Ju n e , 1944, a g rea t am ount of 
work w as accom plished by a num ber of 
B ritish  firms in a  sho rt tim e in connection 
w ith the bulk p rep ara tio n  of p rotein  hydro- 
lysates for adm inistra tion  in th e  conditions 
of acute s ta rvation  w hich were expected to 
be found to be prevalent in th e  countries to  
be lib e ra ted . P a rticu la rs  were m ade avail
able during mid-1945. E specially  was i t  
expected th a t the population  of H olland 
would be found to have p articu larly  suffered 
in th is way during  the occupation. L ittle  
was known a t th e  tim e of the invasion as 
to the treatm en t of acute sta rvation . Some 
lim ited experience had been gained during 
the past two decades in the feeding of p re 
m atu re in fan ts , in wounding involving 
severe blood losses, and in cases of im paired
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assim ilation such as carcinom a of the 
stom ach. T he basis of th is work rested  on 
the fundam ental observation by H enrique 
and A nderson in 1913 th a t  the nitrogen 
equilibrium  of the goat could be m aintained 
by in travenous alim entation  w ith amino 
acids produced by enzymic digestion of goat 
flesh. Some experience w ith  enzymic 
digests in the treatm en t of starvation  was 
also gained a t the tim e of the Bengal famine 
in 1941. Consequently, i t  was decided to 
p rep are  large quan tities of p ro tein  hydro
lysate in p rep ara tio n  for D-day, the work 
being undertaken  in a short tim e by Ashe 
L aboratories, L td ., Crookes L aboratories, 
L td ., G enatosan, L td . (in association with 
Bengers, L td .), G laxo L aboratories, L td ., 
and H erts Pharm aceutica ls, L td .

P r o te in  H y d ro ly s is  M e th o d s
K egarding the hydrolysis of the protein  

the possib ilities were : (1) Acid hydrolysis, 
which w ith 5AT acid for 18 hours gives 100 
per cent, conversion, a ste rile  p roduct, but 
causes also the p a rtia l loss of try p to 
phane th rough  the  form ation of hum ic sub
stances. T h is loss m ust be m ade good by 
the subsequent add ition  of th e  not very 
easily accessible d i-tryp tophane, which in 
any case is only half as active as the n a tu ral 
amino acid. S ligh t racem isation  of the 
amino acids occurs.(2) A lkaline hydrolysis, which causes 
considerable racem isation , and th e  destruc
tion of m ethionine and cystine.(3) Enzym ic hydrolysis by pancreatin  
from hog panci'eas a t 37°C . and pH  8.0. 
The p rincipal com plication here is th a t in 
these conditions the digest is very suscep
tib le to b ac teria l infection and the conse
quent production  of filter-passing pyrogenic 
substances. T he hydrolysis is not by any 
m eans as com plete as with acid digestion, 
and the hydrolysate m ust be sterilised  at 
12 lb ./sq . in. for 15 m inutes.

(4) Enzym ic hydrolysis w ith the pro teolytic enzym e, papain , obtained from the 
m elon-trec. Since th e  hydrolysis is ca rried  
out a t pH  5.5 a t 50-60°C., i t  is easy to  keep 
the digest fairly  sterile . H ydrolysis is 
quite rap id  b u t incom plete, about 25 per 
cent, conversion to amino acids being a t
ta ined in 24 hours, the balance consisting 
of polypeptides and peptones. These pro
tein  breakdow n products of high-m olecular 
w eight may cause “  shock ” on intravenous 
adm inistra tion . T he digestion m ay be 
rendered  more com plete to the  ex ten t of a 60 per cent, conversion by' a subsequent 
digestion w ith  pancreatin  (as in m ethod 3). 
l ’apa in  gives a more com plete conversion of 
m eat p ro tein  (to the ex ten t of 60 per cent, 
conversion) th an  it  does w ith casein.

These p reparations may be adm inistered  
by in travenous drip  o r orally. By the la tte r  
rou te the digest m ay be taken  norm ally or 
by in trag as tric  d rip  th rough  a  nasal tube.

Enzymic hydrolysates have an obnoxious 
taste  w hich has led to the in troduction  in 
A m erica of synthetic m ix tures w hich, how
ever, are  less readily  accessible and co rre
spondingly more costly. Intravenous ad 
m in istra tion  carries the usual risk  of th e  
developm ent of throm bosis, a  risk  which 
appears g rea te r in the case of acid hydro 
lysates than  in the case of enzyme digests.U ltim ately  two m ain form s of p rotein  
hydrolysate were p repared  in bulk for th e  
libera tion . T he first consisted of an  acid 
hydrolysate w ith the addition  of dl-trypto- 
pitane and glucose. T his p rep ara tio n  was 
in tended  for adm inistra tion  intravenously  
a t the ra te  of 2 litres  daily , equivalent to 
50 gm. p ro tein . A 3} per cent, solution of 
am ino-acids is isotonic w ith blood plasm a, 
but rap id  absorp tion  offers some la titu d e , 
and 011 the C ontinent and in the U .S .A . con
cen tra tions of as high as 5 per cent, have 
been used. T he second form consisted of a 
spray-dried  enzyme digest of casein and 
m eat, rep resen ting  a m ix tu re of amino acids 
w ith simple di- and tri-pep tides in tended 
for oral adm inistra tion . To the powder are 
added vitam ins A, D , and C together w ith 
thiam ine, riboflavine, and n icotin ic acid. 
Before adm in.s tra tion  the powder is m ixed 
w ith glucose and dissolved in w ater. One dose is equivalent to 50 gm. pro tein .

H appily , the condition  of th e  D utch 
people, taken generally , w as found no t to 
bo so extrem e as had been an tic ipated , and 
experience in adm inistra tion  w as gained 
principally  in  th e  concentration  camps such 
as th a t at Belsen. I t  wras found, su rp ris 
ingly enough, th a t few patien ts  w ere unable 
to take th e  p rep ara tio n s orally , and those 
who were unable to do so were so collapsed 
th a t they' were not likely to survive even w ith p aren te ra l alim entation . I t  appeared 
th a t so long as the epithelium  of th e  stom ach 
was in tac t the sim plest and most convenient trea tm en t w as by feeding w ith  skimmed milk 
by the m outh. T reatm en t in th is  way with 
skimmed milk or the  less pa la tab le  enzymic m ilk-and-m eat digest led to  a sufficient 
degree of recovery in th ree  days to  enable 
the p a tien t to take o rd ina ry  food.

B .P . A d d e n d u m
A nother addendum  to  th e  1932 P h arm aco

poeia has been issued during  1945 so th a t  
they' are now' equal in num ber to th e  p lagues 
visited upon Egypt. A new Pharm acopoeia 
which would consolidate the advances of 
the past 14 years is long overdue, a fact not 
lost sight of in official q u arte rs . Sulph- 
aeetam ide, su lphadiazine, sü lphaguanidine, 
su lphapyrid ine, and su lphathiazo le are  each 
given m onographs, w hile œ stradiol benzoate, 
oestrone, and progesterone are now official. 
T he 7th Addendum  is, perhaps, most no te
w orthy for the inclusion of a m onograph on 
tab le ts  w hich, for th e  first tim e, places p e r
m itted  to lerances, both  as reg ard s uniform -



2 3 2 THE C HE MI CA L  A G E M a r c h  2 , 19 4 6

ity of w eight of the tab le ts and lim its of 
th e  stan dard s for the average w eight of 
d ru g  in  the tab le t, on a s ta tis tica l basis. 
P e rcen tage deviations are given for random  
sam ples of 10 or 5 tab le ts  for tab le ts of 
different nom inal w eights. A tab le  of 
v aria tio n  of s tan dard s is given for random  
sam ples of 20, 15, 10 or 5 tablets, and these
are  fram ed to allow for varia tions due to
m anufac tu ring  processes, to perm itted  
varia tions in the s tan dard s of p u rity  of 
pharm aeopceial drugs, “  and to any other 
perm issible causes.” Those in te rested  in
the background of th is im p o rtan t mono
graph  should consult a  paper by N. E vers 
en titled  “  The S tan d ard isa tio n  of M edicinal 
T ab le ts  : S ta tis tica l C onsiderations ”
(Quart. J .  Pharmacol, 1942, 15, (i). The 
application  of s ta tis tica l m ethod in industry  is becoming w idespread in B rita in  and 
A m erica and those read ers  in te rested  in ap 
p lication  to the pharm aceutical in d ustry  are 
refe rred  to  a  useful sum m ary by IV. R.
S a rtin  (Pliarm. 1945, 154, 98) en titled  
“  S ta tis tica l Q uality  C ontrol in  P harm aceu 
tica l M anufac tu re .”

German Technical Reports
D e ta ils  f ro m  L a te s t  L is t

A P P E N D E D  are  deta ils from  the la test 
list of industrial reports by the Combined In telligence O bjectives Subcom m ittee  
(CIOS) and the B ritish  Intelligence O bjec

tives Sub-com m ittee (B IO S).
CIO S  I7—30, X X I I —18. Chemical Ind ustries in  Belgium and France during German  

Occupation  (5s.).C IO S X I I — 17. Etablissements Alphonse  
1 Vyns, Vilcorde : P a in t  m anufacture (fid.).

CIOS X X V I — 11. I .G .  Farbeninduslrie
Höchst am Main  : M iscellaneous chemicals 
(7s. Od.).CIO S X X V I —25. Pulverised Magnesium  
(Is. Od.).CIO S X X I  I—75. I .G .  Farbenindustr ie ,  Dormagen-Cologne : P roduction  of cellulose 
aceta te  (fid.).C IO S X X V I —80. Steinkohlen-I)  erg iverk 
Rheinpreussen Moers-Meerbcck  : Synthetic
Jiuel p lan t (13s.).CIO S X X V I I —49. I .G .  Farbenindustr ie ,  
Oppau : Therm oeolour p a in ts  (Gd.).

CIO S X X  i ' l l —51. I .G .  Farbenindustrie ,  
S chkopau  : M anufacture of vinyl chloride 
an d  polyvinyl chloride (fid.).CIO S X X I X —4. I .G .  Farbenindustrie ,  
Wolfen : F od d er yeast p lan ts (2s. fid.).

CIO S X X X —73. Osnabrücker Kupfer
and Orahtwerk, Osnabrück : Alum inium
fabrication  (2s.).C IO S X X X I —28. Fuel Teclinologg and  
the Reichsvereinigung Kohle  (Is. Gd.).

CIO S X X X I I — 3. Deutsche Erdöl A .G . ,  
J f ineralijlwerke Rositz  : P roduction  of fuels 
a n d  fuel oils from  brow n coal-tar oil (Is.).

C IO S X X X I I — 11. Interrogation of Dr. 
Habcrland : M iscellaneous chem icals (Is.).

R IO S  75. The Production of Aceta lde
hyde, Acetic  Acid, Acetic  Anhydride and 
Acetone from Acetylene at the Runawerke,  
Schkopau  (2s. Gd.).

R IO S  125. Ernst R eutt ler  W e rke  Ding- lingen, nr. Lahr  : M anufacture of active 
charcoal used in G erm an Service resp ira to r 
(Is.).

R IO S  126. Aluminium  Reduction Plants  
in I ta ly  (Is.).

R IO S  127. The Aluminium  Fabricating
Plant o f  A luminium  Wals-en-Persbedrii jven  
N .V . ,  Utrecht,  Holland  (Is.).

R IO S  128. Wood Disti llation Plant at
llr i lon-W ald  ( is .).

R IO S  137. Cyclopolyolefines (Paper by
Dr. J .  IV. Reppe, I .G .  Farben Research  
Chemist)  (2s. fid.).

R IO S  167. Siail les-Dyckerhojf  Alumina
Process Portlandzement Fabrik  D yckerhoff  
and Sohne at Amöneburg bei Biebrich : 
Process for recovery of alum ina from  coal 
ashes (Is.).

Filter Manufacturers
S ta n d a r d s  C o m m itte e  S e t  U p

A T the G eneral Council m eeting of the 
B ritish  Society of A ssociated F ilte r  
M anufacturers, held in L ondon on F e b ru ary’ 12, i t  was reported  th a t one of the large 

oil com panies had w ritten  to th e  Society 
suggesting th a t they  m ight co-operate in 
connection w ith  filtration  m atters. T his 
suggestion is receiving carefu l considera
tion .-

T he chairm an rep o rted  th a t  th e  Society’s 
app lication  to  the  B ritish  S tan d ard s In s titu 
tion , for a com m ittee to be form ed to go 
into the question of specifications and test 
procedure for filters of all classes, had  been 
agreed to by the B .S .I., who had  form ed a 
technical com m ittee for th is purpose. T he 
com m ittee has been divided into eight sub
com m ittees and M r. C. G . Vokes has been elected chairm an of th is B ritish  S tandards 
Com m ittee, known as M E /95 .

On the subject of the  disposal of surplus 
G overnm ent equipm ent the secre taries re ported th a t, owing to the large num ber of 
departm ents concerned w ith  th e  purchase of 
filtra tion  equipm ent from  m em bers, th ere  
appeared  to be difficulties in dealing w ith  
th e  m atte r. I t  was, therefore , decided th a t 
an  endeavour should be m ade to  clarify the position and ascerta in  w hich departm en t 
would u ltim ately  be responsible for handling 
disposals'.

Selected chemical industries m ay be de
veloped in British India in connection with 
proposals put forward by the All-India 
M anufacturers’ Association.
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Forbidden German Industries
A llie d  L is t  of R e s t r ic t io n s

A N A llie d 's ta tem en t issued on T hursday 
last week gave a list of the industries 
w hich are to be elim inated or restric ted  in  

G erm any, w ith a view to industria l disarm am ent.
P roduction  of the following will be en

tirely  p roh ib ited  : MagnesiunT, prim aryalum inium , beryllium , vanadium , rad io 
active m ateria l, and hydrogen peroxide 
above 50 per cent, s treng th . P roduction  of 
synthetic petro l, oil, and rub b er w ill be p e rm itted  u n til sufficient im ports can be 
secured. O utput of the following w ill be 
restric ted  to the satisfaction  of G erm any’s 
peace-tim e req u ire m e n ts : Synthetic ammo
n ia , heavy chem icals including sulphuric acid, chlorifine, calcium chloride, m ethanol, 
and hydrogen peroxide below 50 per cent/ strength , and raw  optical glass.

Autoxidation of Fats
A n  I n t e r p r e t a t io n  o f th e  T h e o r ie s

TH E  fac t th a t a  rancid  fa t has a  lower 
m ean unsa tu ra tio n  and mean m olecular 
w eight, and  lesser am ounts of u n satu rated  
fa tty  acids than  a  freshly refined fat has 

been known for some tim e. T he im pression seems to prevail th a t  these characteristics 
cannot be used as crite ria  of the ex ten t of 
oxidative rancid ity . T he basis for th is im 
pression is not readily  ap p a ren t in the ab 
sence of ra te  studies on th e  decrease in 
iodine value, saponification equivalent, and 
the d isappearance of specific unsatu rated  
fa tty  acids. T herefore it seemed desirable 
to study the ra tes  of change of peroxide and 
iodine values, saponification equivalents, and 
the am ounts of “ linoleic and linolenic acids” 
during  accelerated  rancidification of a fat. 
An attem pt has been made, by F ile r  cl al., 
D epartm ent of Chem istry, U niversity  of 
P ittsb u rg h  (Oil and Soap , A ugust, 1945), to 
corre la te  and in te rp re t the experim ental 
d a ta  in term s of existing  theories concern
ing au tox ida te  dete riora tion .

A general p a tte rn  of chem ical changes has 
been observed to accom pany the  oxidative 
destruction  of a fat during the  accelerated 
developm ent of rancid ity  in the presence of 
oxygon at 110*C. D uring a variab le period of tim e (the “  induction period ” ) no d etect
able changes occur. However, a t the tim e 
w hen peroxide form ation increases ap p re
ciably, several chemical changes appear 
sim ultaneously : linoleic acid decreases ; th e  to ta l u n sa tu ra tio n  (as m easured by the 
iodine value) decreases; and the mean length 
of th e  carbon  chain of the acids decreases. 
T he form ation of conjugated  u n satu ration  in 
an  autoxi dising edible fa t or oil seems ptob-

able. I t has been dem onstrated  th a t a fa t 
m ay become qu ite  raucid  and still re ta in  
at least 90 per cent, of its  orig inal oetade- 
cadienoic “ linoleic ”  acid. These chem i
cal changes have been observed consistently  
irrespective of the fa t  or oil under study, 
the  length of its  induction period, or the 
presence of added an tio x id an t or synergist

E A S T  A F R IC A N  R E SE A R C H
A sub com m ittee of th e  Colonial A gricul

tu ra l R esearch Com m ittee is now in E ast 
A frica exam ining the problem  of decreasing 
fertility  in th a t  area. I t  com prises Sir 
H arold Tem pany, F .R .E C ., F .C .S ., ‘ S ir 
F ran k  Kngledow, and Professor .1. W. 
M u m p . One of th e ir  p rin c ip a l tasks will 
be to recom m end a  site for an E ast A frican 
ag ricu ltu ra l research  sta tion  to  replace the 
A m ain sta tio n  in T anganyika. S ir H aro ld  
Tem pany’s services to  ag ricu ltu ra l chem istry 
have extended, during m ore th an  30 years, 
from  the W est Ind ies to the E ast Indies, 
and he has been an active m em ber of th e  
Chem ical Council and the  Council of the 
Royal In s titu te  of C hem istry ; S ir F ran k  
Kngledow is D rap e rs’ P rofessor of A gricul
tu re  a t C am bridge; while Professor M unro 
is Professor of Zoology and D irecto r of the 
Biological F ie ld  S tation  a t Im perial College.

A  T R A D E  IN N O V A TIO N
The respective boards of th e  Sulfuro- 

phosphate M anufacturing  Co., L td ., of 
Ocean Quay, Richmond W alk, D evonport, 
and Jam es G ibbs & F in ch , L td ., C atte- 
down, Plym outh , have constitu ted  a P ly mouth board  of d irectors. T his local board , 
which operated  as from  M arch 1, com 
prises M r. A. Ridge, commercial m anager 
of Jam es G ibbs & F inch , L td .;  Mr. T . D. 
Foulds, m anager of the Su lfurophosphate 
M anufacturing  Co., L td .;  and M r. F . A. 
G ray, who now resides in P lym outh and acts 
as chairm an of the local board  and  rep re
sentative of M r. J .  M acG regor, chairm an 
of the two com panies. M r. G ray w as w ith the 
F e rtilise r  C ontrol of the  M inistry  of Supply, 
w here he acted for six years as D eputy Con
tro ller.

A ll the blocks and standing  type for th e ir  
catalogues having been destroyed by enemy 
action in 1941, D o u l t o n  & C o., L t d . ,  are 
now issuing th e ir  new catalogue in separ
ate sections, u ltim ately  to be bound 
together. T he first section dealing w ith 
products of in te rest to the chem ical industries is now ready-—No. 11, Chemical 
L abora to ry  P o rce la in —and contains several 
item s w hich did not ap p ear before th e  w ar. 
In  our opinion th is production  is a model 
of c larity , as well as being an  excellent ex 
am ple of dignified p rin tin g  and design.
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Reducing Properties of Methane
Experim ents with Metallic Oxides

I N Comptes Reiulus (1945, 220, 823), Je a n  R acine describes resu lts  of experi
m ents on the reducing properties of 

m ethane w ith a num ber of m etallic oxides. T he pure gas, dried  by concen trated  sul
phuric acid, is passed th rough  a porcelain 
or q u artz  tube of 2  cm. diam ., heated  in the electric oven, and contain ing a porcelain 
boat w ith the oxide under test. T em pera
tu res  up to 1100°C, are  controlled by 
therm o-electric couple. In  a general way 
i t  ft concluded th a t m ethane has reducing 
p ro perties like hydrogen, bu t at h igher tem 
pera tu res  and som ew hat slower. T he hydro
gen atom s com bine with p a r t  of the oxide’s 
oxygen, yielding w ater, and a t relatively 
low tem pera tu res the carbon  continues with 
th e  rem aining oxygen to produce CO,. It 
seems fairly  ce rta in  th a t  w ith oxides of the 
iron group (Mn, F e , Co) the  carbon may 
com bine w ith the reduced m etal and yield a 
m etallic carb ide decom posable by acidulated  
w ater w ith form ation of hydrocarbons. In  many cases acetylene, ta rry  products, and 
carbon appear. A lum ina, m agnesia, and 
lime arc not reduced by m ethane.

S u m m a r y  of R e s u l ts
Group I : CuO is reduced to  m etal at 

about 530°C. A t about 800° acetylene is 
form ed, and above 880° some ta r  and a 
carbon  deposit.

Group I I  : MgO is not reduced even at 
1000°. From  about 800° it is converted 
into a b lack substance w hich, w hen ca l
cined, reform s into the w hite oxide. From  
about 780° there  are small am ounts of 
acetylene, and ta rry  m a tte r above 930°. 
W ith  CaO the resu lts a re  som ew hat sim ilar. 
ZnO is reduced from about 830° to  m etal 
and p artly  d istilled ; reduction  a t th a t tern, 
p era tu re  is very slow, and is quicker a t a 
h igher tem p era tu re , bu t w ith  form ation of 
ta r  and copious deposition of ca rb o n ; also 
some acetylene a t about 830°. CdO is 
about the same as zinc, b u t reduction  is 
m ore rap id , and s ta r ts  at about 670°. W ith  
HgO reduction—and d istilla tion —begin a t 
560° for th e  yellow variety  and at 000° for 
th e  red.

Group I I I  : A lum ina is not reduced.
Acetylene appears a t 930° and then some 
ta r  and carbon.

Group IV  : P b O , is first reduced to
P b 30 4 a t  about 440° ; and a t 000° or th e re 
abouts a brow nish-green suboxide appears, 
b u t th e  PbO  stage is no t form ed. A t about 
750° th e  suboxide is reduced to P b . A t 
higher tem pera tu res, acetylene and a little  
ta r  appear.

Group VI : C rsO, is reduced at 285° w ith 
form ation of an unidentified brow nish sub

stan ce ; acetylene ap pears a t 8(10° , increasing 
with tem pera tu re  rise, together w ith carbon 
and a little  ta r  a t 980°. MoOs is reduced 
a t 700° to MoO, together w ith some of the 
blue oxide M o .0 5. A t about 900° reduc
tion to m etal is nearly  com plete. A cetyl
ene does not appeal-, even at 1050°, and 
there is little  ta rry  m atter. T he reduction  
of W O , is sim ilar, and in stages, beginning 
at about 070° ; the blue oxide W (0 ,  
first, and then a t 825° the brown dioxide 
1V 0„ and finally tho m etal a t 950° ; acety l
ene a t 800°. T here is also form ation of 
some carbon, and, above 1000° , some ta rry  
m atter.

Group VII  : M11O is converted at 800° 
into a  black substance w hich, trea ted  w ith 
hot w ate r, yields a garlic-sm elling gas. Very 
probably , and in accordance w ith the ex
perim ents of F ischer and  B angert (llrenn-  
■‘‘lo f f  Chem.,  1929, 10, 201), the carb ide is 
form ed, decom posable by w ater or m ore 
readily  by weak acid solution, w ith p roduc
tion of gaseous hydrocarbons bu t no 
acetylene.-

Group  1 I I I  : F e rr ic  oxide, F e 20 3, from 
abou t 400° is converted into an u n id en ti
fied lower oxide and at 800° reduction  to  
m etallic iron is com plete. A t about 1050° 
a  substance is ob tained  w hich, trea ted  w ith d ilu te HC1, yields a  garlic-sm elling gas. 
A cetylene ap pears at 800° and  some carbon 
deposit above 1000°. R esu lts with CoaO, 
a re  about the same. A hypothetical cobalt 
carb ide is found a t 1000°. NiO is reduced 
to nickel at 590°, with acetylene and ca r
bon at 830- or thereabouts.

T h e  B r i t i s h  R e - I n e o r c e d  A s b e s t o s  C o .. 
L t d ., W orcester, a re  m anufac tu ring  woven 
asbestos sheeting w ith m etallic insertion. 
T h is packing m ateria l is very flexib le; i t  
can, therefo re , be ro lled , ben t, or used in 
s trip s and is claim ed to fulfil the desidera ta  
of a perfect jo in ting . I t  is especially recom 
m ended for use under exacting  conditions, 
such as w here high p ressure an d -tem p era - 
turo  a re  to be dea lt w ith , or when hot o r 
cold w ater, steam , sp irit, or acids are con
cerned. A  m ost im p o rtan t featu re  is th a t  
th is  universal jo in ting  can be used over and 
over again w ithout being in ju red  in  any 
way, resu lting  in th e  elim ination  of waste.

The largest lead deposit discovered during 
the last 20 years occurs in South-W est 
T anganyika. I t  extends over eight miles, 
but one shoot only has so far been orcncd 
up, w ith an estim ated ore reserve of 5.000,000 
tons. Deposits of copper, tungsten, gold, and 
silver have also been located  in the area.
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PLA TIN U M  
MICROCHEMICAL 

A P P A R A T U 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.

J.M.C. Platinum apparatus has been renowned 
for Its reliability In laboratories throughout the 

™pÿs%friPii6/c- wor^  f ° r over a century.
ation No. 44

Mu'rochemical The accumulated knowledge and experience
A p p a r a t u s  ^  p ^  js  n Q W  a p p | j e (J ¡n  o u r  p | a t j n u m

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



Here, fo r 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 likew ise serrated, 
to obtain a shredding action simultaneously w ith 
thorough incorporation of the m ix.

The jacketed trough is lined with renewable steel 
wearing plates.
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The Basle Principle
> of the

UNIVERSAL MIXER
is capable of adaptation 
to innumerable 
industrial 
purposes.
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The Refining of Copper Residues—II
Working the Reverberatory Furnace

b y  O . P .  E IN E R L , D r .E n g .,  a n d  F R E D E R IC  N E U R A T H , P h .D .
(<Continued from  T h e  C h e m ic a l  A g e , February 2 ,  19 4 6 , p. 14 3 )

TH E  process of fire refining consists in an 
oxidising fusion w ith a view to volatilis
ing some m etals and oxidising and slagging 

o thers which have a g rea te r affinity for 
oxygen than  has copper. T his is followed 
by a reducing fusion in w hich m ost of th e  
Cu20  form ed—and held in solution by th e  
copper—is reduced to copper.

Z inc should be burn t away as quickly as 
possible by raising  the tem pera tu re  of the 
liquid m etal well above the boiling point of 
zinc (about 9G0°C.) to about 1100-1130°C., 
because slowly oxidised zinc is more prone 
to com bine w ith SiO ,, th u s form ing one of 
the most infusible slags as already indicated. 
I f  the  zinc is allowed to pass off th rough  the 
flues as zinc (and not as zinc oxide) by 
quick m elting, there  is less chance of its 
com bining w ith the SiO , present as sand or 
slag.

T he zinc, passing off as vapour, burns in 
the flue to ZnO and is collected ¡11 a  bag 
filter p lan t, a fte r passing a pre-cooler. I t  
is, however, impossible to p revent the zinc 
vapours from  carrying away w ith them  p a rt 
of the  o th er constituen ts of the original 
charge. C erta in  am ounts of tin  are also 
b u rn t w ith th e  zinc by m eans of the 'com
bustion gases. T he zinc oxide thus ob
ta ined contains considerable am ounts of tin  
oxide and lead oxide, usually  in the p ro p o r
tion of 75-82 per cent. ZnO, 4-8 per cent. 
S n 0 2, 6-12 per cent. PbO . These “ m ixed 
oxides ” are brought 011 to the m arket as 
such. T hey are  usually fu rth e r w orked up 
in a  rev erb erato ry  furnace by m elting with 
N a,C O , and  an th rac ite .

A n  A m e r ic a n  M e th o d
T he A m erican Sm elting and Refining 

Com pany has developed a  m ethod for th e  
trea tm en t of such m ixed oxides15 resulting  
from the m elting and blowing w ith a ir  of 
scrap  rad ia to rs . T he m ixed oxides, analys
ing 27 per cent. P b , 44 per cent. Sn, 12 per 
cent. Z n, are mixed w ith 8  per cent, of coke 
and pulped w ith w ater to fac ilita te  h an d 
ling. T he m ateria l is charged to a  furnaco 
and fired w ith a strongly  reducing flame in 
contact w ith the charge a t a  tem pera tu re  of 
1270-1300°C. Over 99 per cent, of the zine

is elim inated  as fum e in about th ree  hours, 
and the resu lting  m etal con ta ins about 
29 per cent. Pb , 71 per cent. S 11, and only
0.01 p e r cent. Z n, th u s obtaining lead and 
tin  in a readify m arketab le form of solder.

T his m ethod can theoretically  be ex
plained as follows : W hen the oxides a re  
heated  w ith carbon a t tem pera tu res ris in g  
from 970 to 1350°C., the ZnO is reduced in 
proportion  to the p a rtia l pressure of CO in 
contact w ith the m aterial. By sweeping 
reducing gases over the m ateria l the ZnO, 
being reduced to the m etallic s ta te , is volatilised and ca rried  away, thus allowing more 
zinc to be volatilised. T hus it  is possible 
to remove the Zn completely a t a  tem pera
tu re  below and w ith a lower p a rtia l pres
sure of CO th an  th a t which can norm ally 
be used for the  d istilla tion  of zinc.

As an a ltern ativ e  to th is m etallurgical 
process a chemical process can be used, 
consisting in leaching the m ixed oxides 
selectively w ith  H jSO j in o rder to  rem ove 
the Zn as w ater-soluble Z nSO ,, w hereas 
P b S 0 4 and  SnO a rem ain.

F in a l  O p e ra t io n s  in  th e  F u rn a c e
A fter th e  rem oval of m ost of th e  z inc , 

and by m ain tain ing  the tem perature of the  
liquid m etal, the rem aining copper base 
alloy, being m ore and m ore oxidised, gives 
its  alloying constituen ts up  to th e  th ick  
covering layer of slag (composition of w hich 
will be discussed la te r  011) according to th e  
following scale of relative “ slagab ilitv .”

Pb 50
F e 20
Mn 10
Sb 6
As 5
Co 4
Ni 3
S 2
Se 1
Cu 1
Te 0.8Bi 0.7

T his m eans th a t  for each 1 p e r cen t, 
of copper slagged th ere  goes in to  the slag 
a  large am ount of P b , a  fa ir  am ount of F e  
and M n, a sm all am ount of Sb, As, Co, an d
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Ni, and  th a t im purities such as S, Se, Te, 
and  l!i are taken up by the slag in  about 
tbc sam e proportion  as copper. T he re 
moval of Z 11, and la ter on of all the o ilier 
im purities, is facilita ted  by blowing com
pressed a ir  into the furnace—preferab ly  hot 
com pressed a ir—the hea t of the flue gases 
being mostly m ade use of for th is purpose.

O xidation of the  iron takes place during  
the m elting period arid the iron soon goes 
into the siag when the copper has become 
sufficiently liquid  and blowing has begun. 
Iro n  is oxidised and removed as silicate in 
the slag, bu t only provided th a t there  is 
the  requisite am ount of oxidation to triva- 
lerit h e . Experienced furnaeem en can 
gauge th is by judg ing  the colour and th ick 
ness of the slag, and th e  progress of oxida 
tion  can also be followed up and supervised 
by taking occasional sm all .samples ou t of 
the  furnace. These sam ples a re  d rilled , 
weighed, and dissolved 011 the  spot in UNO, 
and the iron p recip itated  with ammonia as 
hydroxide.

R e m o v a l of N ick e l
Nickel is difficult to remove and. is slagged 

only a fte r  all the iron (and Co also if p re
sent) has been slagged (before the  boiling 
stage). Most of the N i can be removed by 
cautious oxidation  of the m olten copper, 
followed by a final reduction  by the add i
tion of phosphor copper, assum ing th a t the 
percen tage of Ni is not too high, ff th is 
is the case, however, only a copper-nickel 
alloy can be obtained.

M anganese is oxidised partly  directly , 
and p a rtly  a fte r  the form ation of Cu20 ,  and 
goes in to  the slag as silicate (like iron). 
T in  can be quickly rem oved as soon as 
oxidation  of the liquid m etal begins, and 
equally well by a highly basic or a highly 
siliceous slag. Lead is oxidised and goes 
into slag during  the oxidising period , except 
a  small q u an tity  (0.2-0.15 per cent. Pb) 
which rem ains in the copper and cannot be 
removed.

A lum inium  is oxidised to ALO, without 
going into th e  silicate slag and w ithout 
rising  com pletely to the surface, w here the 
A LO , would be w rapped into the slag 
m echanically. U p to 0.05 per cent, a lu 
m inium  (as A120 j? )  may rem ain in the 
copper w hen large am ounts of A1 (about 
1 per cent, or more) were p resen t in the 
raw  m ateria l or had  accum ulated in the 
liquid  m etal because of the  elim ination  of 
z inc, etc ., even a fte r careful handling 
du ring  the blowing period. H igh Al-con- 
ta in ing  residues, from  alum inium  bronzes 
w ith 8-12 per cent. A1 or complex beta- 
m anganese brasses, should therefo re  be 
trea ted  a p a rt, as the resu lting  copper, 

•which is contam inated  w ith th e  rem aining 
alum inium , may always be used in th e  m anu
factu re  of secondary m anganese bronzes— 
provided th a t P b  is alm ost completely

rem oved—as Al, F e , M n, Ni, and  S 11 are  
desired alloying constituen ts and not harm 
ful im purities for such alloys.

A ntim ony is difficult to elim inate and ap 
pears to be slagged to a g rea te r ex ten t 
during  the m elting than  in  the fining period , 
the “ boiling of the copper ”  being favour
able to oxidation. A rsenic behaves sim i
larly  to antim ony, a large p a r t  being oxi
dised in  the m elting period, while tilling 
favours elim ination. Poling  has 110 effect. 
A rsenic can be m ore successfully elim inated 
from  the copper bath  in the reverbertorv  
furnace by in jecting  N aX 'O , w ith the hot 
compressed a ir  into the m etal at the end 
of the oxidising period, when su lphur has 
been removed and the oxygen has riser, to 
about 0.55-0.65 per cent.

T his am ount of oxygen is p resen t in 
copper in the  form of cuprous oxide—Cu ,0  
—and an oxygen content of 0.55 to  0.65 per 
cent, is equal to a content of 5 to 6 per 
cent. C u ,0  in copper. T he m icrostructure 
shown in  F ig. 7 represen ts such a composi
tion. T he unetched polished surface shows 
red crystals of Cu20  em bedded in a eutectic 
m atrix  w hich consists of copper and fu rth er

q u an tities  of cuprous oxide. T he m elting 
point of the eu tectic  is about 1065°C. com
pared  w ith a m elting point of about 1083°C. 
for pure copper. T he m atrix  still contains 
sm all am ounts of copper su lphide, bluish- 
grey in colour, bu t all th e  arsenic, con
verted into N a,A sO ,, has gone into the slag.

Sum m arising it can be said th a t (1) Zu, 
F e , Co, and Sn are  rem oved com pletely a t 
th e  beginning of th e  fining period, S a t the 
end of dense p o ling ; (2 ) the elim ination  of 
N i, Al. P b , As, Sb (and of Ag and Hi if 
present) continues ih rough  the en tire  p ro 

F ig .  7 . M ic r o s t r u c tu r e  of c o p p e r  m a t r i x  
s h o w in g  e m b e d d e d  c r y s ta l s  of c u p ro u s  

o x id e .
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cess and is im perfect. S ilver is lem oved 
m ainly by vo latilisa tion , b ism uth m ainly by oxidising and  slagging.

At the beginning of the blowing period 
the tem p era tu re  in  the rev erberato ry  fu r
nace should be kep t as high as possible 
(1100-1200°C.) to assist oxidation and slag
ging, b u t it has to be dropped tow ards the 
end to abou t 1100° to facilita te  the form a
tion of Cu.O  and the solution of the same in  the copper. T h is is especially necessary 
when the refining m ateria l contains larger

m olten m etal, which is covered w ith  ch a r
coal, coke, or o ther carbonaceous m atter. A lthough o th er m ethods for poling have 
been suggested, th is process is still alm ost 
invariably  used because of its cheapness and genera l efficiency.

(b) By blowing superheated  steam  
through the m olten m etal, w hich is covered 
w ith a layer of pow dered coal o r wood 
charcoal.

(c) A m ethod developed by M etallurgica 
Breseiana giii T em pin i10 removes oxygen
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F ig . 8  ( le f t) . M ic ro g ra p h  of c a s t  “ to u g h  p i t c h ”  c o p p e r , s h o w in g  th e  e u te c t ic  of 
C u -C u 20  a t  g r a in  b o u n d a r ie s .  F ig .  9 ( r ig h t ) .  T h e  s a m e  c o p p e r  a f te r  w o rk in g  a n d  

a n n e a l in g , s h o w in g  a  tw in n e d  c r y s ta l  s t r u c tu r e  w ith  g lo b u le s  of C u 2 (b o th  x  10 0 );

am ounts of su lphur, as the reaction 
C u,S  +  2 CitjO 0 Cu +  SO , takes place 
from the  le ft to the righ t only a t lower tem 
p era tu res  and is reversed at h igher tem 
peratures.

T he formed slags, a t first black and 
tough, la te r on brow nish, reddish and 
th in n er, should be taken  off as o ften  as 
possible. T he reddish  colour indicates the 
increasing form ation of C u ,0  of which the 
copper conta ins at the end of the blowing 
period—i.e., at the end of the form ation of 
slags—up to 0 per cen t., already pointed 
out. F u r th e r  blowing would bring an ex
cess of Cit.O to the surface and th is should 
be avoided. T he blowing has to be stopped 

W hen the  “ boiling ” of th e  copper b a th  in 
d icates th a t  the form ation of SO , from, the reaction  shown above is nearing  com pletion.

As the in troduction  of an  excess of oxy
gen in to  the copper has now com pleted its  
task , th e  oxygen has now to  be removed 
by exposing the  m etal to reducing conditions 
c rea ted  in  the furnace. T h is is done by 
one of several m ethods.(a) By “  po ling ,”  i.e., by th rusting  
green wood poles beneath  the  surface of the

D

and su lphur from  th e  copper and  in troduces 
a sm all q u an tity  of hydrogen in to  i t  by pass
ing H , through the m olten m etal through a 
subm erged refrac to ry  nozzle and  then  cool
ing rap id ly , e.g., by pouring into cooled 
moulds.

(d) T he Société d ’E lectrochiinie d ’U giue 
claim s a m ethod for refining copper17 using 
a flux of, o r contain ing, boric anhydride, 
m etaphosphoric acid or sodium silicate 
w hich has to be violently in term ixed  w ith  the co p p er; w hereupon a m etallic-reduoiug 
agent, which may be an alkali o r alkaline 
ea rth  m etal or m agnesium , iron, alum inium , 
or zinc, is added.

(e) A nother p a te n t1* claim s th a t m olten 
m etals, e.g., copper, can be deoxidised by 
m eans of a p roduct com prising boron ca r
bide B4C and boron.

(f) O ther im provem ents in  m ethods for 
m elting, converting  and refining m etals are 
claim ed by R ifom etal (T u rin )19, and  i t  ap 
pears possible th a t a m ethod developed by 
th e  B ritish  N on-Ferrous M etals Research 
A ssociation70 could also be used for copper- base alloys.

Po ling  is continued u n til th e  oxygen con
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te n t of the copper is reduced to  w ith in  the 
lim its b e s t 'su ite d  to th e  p a r tic u la r  type and 
p u rity  of copper to be m ade. An im p o rtan t 
guide to th e  refiner w hen poling copper is 
the shape and appearance of the  top or 
“  se t ”  surface of a  sam ple ingo t, from 
w hich the “  p itch  ”  (virtually  the oxygen 
content) of the copper is  determ ined. 
P o lin g  ends when the  copper has reached 
the  “  tough pitch  ”  condition. T he oxygen 
con ten t is now w ith in  the  percen tage range
0.025-0.08, b u t in  ce rta in  grades of copper 
w hich contain  a sm all percen tage of o ther 
elem ents, oxygen may be p resen t in am ounts 
exceeding 0.10  per cent.

I f  the oxygen con ten t is no t b rough t down 
to  the lim its ind icated , th e  resu lting  “ under- 
p o led” copper possesses poor m echanical 
properties, the  oxide con ten t m aking it 
b rittle . If  poling is  ca rried  beyond the 
“  tough p itch  ”  s ta te , th e  oxygen content 
becom es too low and  porosity  develops in 
the copper.

T he copper of co rrect “  p itch ”  is next 
poured  eith er by hand  or m echanically  by 
casting  m achines in to  w ater-cooled copper 
m oulds, which are  first coated w ith  bone ash 
or o th er refrac to ry  of dressing. Som etim es, 
in stead , the red  h o t copper ingots are 
dropped in to  cold w ater, when they are im 
m ediately tran sferred  in to  a pickling  bath  
contain ing common salt, soda ash, or o ther 
pickling  agent.

T h is la tte r  m ethod is applied m ostly when 
the copper is not refined to m ore th an  99.5 
p e r  cent, p u rity ; the purpose of the  pickling 
is  to  re ta in  the  salm on colour on th e  surface 
and to p revent the form ation of traces of 
yellow brass on th e  surface of th e  copper when zinc is p resen t in small am ounts. The 
resu lting  copper w ill ra re ly  reach th e  
quality  of high-conductivity  copper, but

F ig .  10 . A m e r ic a n  c o p p e r  b la s t  f u r n a c e .
com m ercially refined copper can be obtained 
w hich will fall under the  classification of 
th e  M inistry  of Supply  (Control of Non-

F e rro u s  M etals No. 5 O rd er, 1939) a sfollow s:
(a) H igh-grade fire-refined

copper ............................. m in. 99.85% Cu(b) O rd inary  fire-refined
copper ............................  m in. 99.70% Cu

(c) F ire-refined copper ... m in. 99.20% Cu
I t  w ill be noted  in th is  classification th a t

such obsolete and ill-defined term s as “ B est 
Selec t,”  “ F in e ,”  “ T ough ,” a re  absent.

T he fire-refined copper can also be cast 
in to  anodes and  electro ly tically  refined, b u t 
no p lan t for th is  purpose appears to  exist 
in th is  country . In  th e  A m erican “ S tra ig h t- 
L in e”  casting  m achine th e  anodes, a f te r  
cooling, are b rough t by overhead cranes 
d irec t to  th e  tank  room  of the  e lectro ly tic  
copper refinery. T he tank s a re  a rran g ed  
in “ n e s t s ” and  are  in terconnected . B us
b ars  are tape red . A node scrap  is re tu rn e d  
by tru ck  to  th e  sm elting furnaces.

A nother m ethod for th e  p roduction  of 
copper free from  oxygen and  o th er gases has- 
been developed by lle ra e iis  V acuum schm elze 
A .G ., H auau , G erm any .31 T he copper is  
first subjected  to a norm al oxidising tre a t
m ent in  a h ea rth  furnace o r in  a converter 
for rem oving th e  oxidisable im p u ritie s ; then  
the oxygen arising  from  such trea tm en t and  
o th er gases contained in the  copper are r e 
moved by trea tin g  th e  m olten copper un d er 
reduced p ressure on a  carbon h ea rth  in the 
presence of carbon. Any residual b ism uth , 
lead, zinc, etc ., is reduced in  the  vacuum  in  
the presence of carbon  and d istilled  off.

C h e m is t r y  o f S la g s
T he slags resu lting  from  th e  reverbera- 

tory  fu rnace s till hold up to  4 p e r cent. C u , 
and can be used again in the  rev erberato ry  
furnace as long as they are  no t sa tu ra ted  
w ith  silicates o th e r th an  iron  and  calcium  
silicates and as long as the  zinc co n ten t of 
th e  slag does n o t exceed 5 per cent.

Iron-con tain ing  b rass  is  therefo re  always 
a welcome addition  to a  rev erb era to ry  m elt. 
A 5-ton charge has to be blown fo r 4-5 hours 
to  bu rn  off th e  z in c ; w hile zinc gees up  th e  
stack , the iron is oxidised and  the S iO , 
p resen t fluxes th e  iron  oxide, m aking a sili
ca te  slag w hich can be used again  o r sm elted 
in a b las t furnace (see F ig . 10).

C opper scale is an o ther welcome addition  
to a  reverberato ry  m e lt; i t  is usually  ground 
w ith coal and charged in to  the furnace to  
assist oxidation. I t  m ust n o t, however, be 
added before p ractically  all the  zinc h as 
been rem oved, otherw ise th e  zinc w ould r e 
duce the oxides of copper in the scale. 
C opper scale is especially useful w hen 
la rg er  qu an tities  of alum inium  are  p resen t 
or have accum ulated in  the  b a th  a fte r th e  
rem oval of z inc , as alum inium  reac ts  
violently  w ith  C u ,0  and  CuO.

T he am ount of coal d u st depends on th e  
proportion  of C u ,0  and CuO, besides 
m etallic  copper, in the scale, which m ay
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also contain  F e aOj. As a rough indication , 
as much coal dust should be added as is  
necessary to com bine w ith half th e  oxygen 
p resen t in the  copper scale in  the form of 
CiijO and CuO. T he coal dust has, how 
ever, th e  fu rth e r function  of creating  the 
reducing atm osphere of CO, necessary to 
rem ove th e  la st trace s of zinc.

W hen la rge  qu an tities  of buffings and 
grindings a re  added to a  charge in  a rever
berato r)' furnace, th e  fine n a tu re  of the  mass 
causes much loss by dusting , and  so many 
small p artic les a re  exposed on th e  surface th a t a considerable p roportion  m ust be 
b u rn t off if the  m olten globules are  to  find 
th e ir way th rough  the  sticky m ass of slag. 
In  th is special case of copper-base residues 
i t  is p re ferab le  to  m elt first in  a  ro tary  
furnace w ith a ram m ed lining, using large 
am ounts of b last-fu rnace slag, and a f te r
w ards to refine the  resu lting  im pure m etal 
in the rev erberato ry  furnace.

P rac tica lly  all the  slag m ix tures used are 
based on calcium -iron-silicate. As S i0 3 is 
being continually  ' in troduced  into the fu r
nace by foundry  sands, grindings, etc ., th e  
slag can be ad justed  by the  addition  of 
calcium  oxide, iron  oxide (scale), and th e  
like. Exam ples of good slag m ix tures a re  : 
up  to  35 per cent, iron  oxide, 30-35 p e r cent. 
SiOa, 20-25 per cent. C a O ; or 40 per cent, 
iron  oxide, 35-40 per cent. SiO a, 10 p e r cent. 
C aO , 5 p e r cent. BaO, and 5 p e r cent. 
C aF j.

A copper refinery, using pulverised coal 
fo r th e  reverberato ry  furnace had a fuel 
consum ption of 3-4 tons of pulverised  coal 
per 24 hours for refining,, on the  average, 
12-15 tons of copper scrap  and  residues 
daily. T he daily recovery was 8 to 10 tons 
of fire-refined copper, as well as slag and  
zinc oxide (mixed oxides) in  flue-dust and 
ashes.

(To be concluded)

Metallic Creep
Work on Metals'at High Temperatures

SOM E 150 scientists attended  a recen t 
conference a t th e  Royal Society to dis
cuss various aspects of m etallic  creep at 
high tem pera tu res. S ir C harles D arw in, 

D irector of the N .P .L ., w as in  the chair. 
D uring  the w ar .years th e re  w as lit tle  tim e 
available for th a t liaison betw een, persons 
and organ isations w orking on re la ted  prob
lems w hich is so valuable in  accelerating  
progress and  avoiding dup lica tio n ; and the 
sub ject of m etallic creep seemed one in  
w hich a “  gap ” betw een theory  and experi
m ent m ight well have grow n. I t  was 10 
bridge any such gap and to  re-establish  
liaison th a t S ir C harles D arw in had 
arran g ed  th e  conference.P ro fesso r E . N. d a  C. A ndrade, a  pioneer 
w orker in  th is  field, opened the  discussion, 
l i e  described briefly his early  w ork on 
m etallic  w ires w hich had suggested th a t 
“ creep curves ”  w ere, in general, of sim ilar 
form, and could thus be fitted , by a su itable 
choice of a rb itra ry  constan ts, to  an em piri
cal form ula w hich he had  p u t forw ard in 
1910. H e explained the early  ideas on the 
m echanism  of creep and described th e  p ro 
cess of deform ation by slipping along speci
fic p lanes in  the m etallic crystal w ith  the 
consequent form ation  of “ slip bands ” on 
the surface of the te st specim en. T he pro 
pagation  of such slip along an  atom ic glide 
p lane was illu s tra ted  by m eans of an in 
genious model using wooden cylinders, w hich by th e ir  in terlocking showed high resistance 
to  sideways m ovem ent when in the regu lar 
sequence typifying a  “  perfect c ry sta l,”  but 
w hich slid easily when one or two of the 
cylinders w ere ou t of p lace as in  th e  tw o

dim ensional rep resen ta tio n  of an  atom ic 
irregu larity  or fau lt. P rofessor A ndrade 
explained th a t the  form ation of a  slip w as accom panied by stra in -harden ing  in  th e  im 
m ediate neighbourhood so th a t  th e  deform a
tion proceeded by series of slips on succes
sive p lanes, each contain ing a fau lt.

Mr. H . J .  T apsell, of the  E ngineering 
D ivision of the N .P .L ., described the eq u ip 
m ent in sta lled  a t th a t establishm ent for 
m easuring creep ra te s  down to  1 0 - 8 s tra in  
p er hour. H e described the  creep ra te  as 
the m ost d iscrim inating  m easure of the 
m echanical stren g th  of a  m etal under stress 
a t high tem p era tu re , and illu s tra ted  th is  by 
showing the wide divergence of creep ra te s  
a t  450°C . of some m ild steels. H e stressed 
the p o in t th a t engineers a re  norm ally  in te r 
ested in very sm all am ounts of creep over 
periods of thousands of hours and show ed 
th a t the creep behaviour of a m etal over a  
few hours gave little  ind ication  of th e  p ro b 
able creep over thousands of hours. H e 
illustra ted  th e  laws governing the  creep -ra te  
changes w ith stress and tim e, app licab le 
only to conditions involving continued d e 
crease in creep ra te  w ith  tim e. U nder such 
conditions creep curves a t various stresses 
had th e  same geom etric form , and satisfac
to ry  equations for creep  un d er com plex 
stress systems had  been developed. H e 
described the deductions draw n from  ex -’ 
perim ents on creep recovery and creep re 
laxa tion , and s ta ted  th a t  X -ray  s tud ies, of 
la ttice  s tru c tu re  changes du ring  creep were beginning a t the  N .P .L .

D r. O row an, speaking on ‘‘ Physical
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T h eo ry ,”  paid tr ib u te  to the early  pioneer 
w ork of Professor A ndrade. He criticised  
cu rre n t theories of the form of the  typical 
tim e-extension curve under constan t stress, 
and developed a novel theory, based on tho 
conception th a t the ac tivation  energy of the 
glide process depended on (he prior strain  in a  m anner deducible from th e  s tre ss /s tra in  
relation determ ined under conditions of rap id  loading. An equation  for the  tim e / 
s tra in  curve was developed which was shown 
to  agree closely w ith the behaviour of cer
ta in  sam ples of copper and alum inium  a t a 
num ber of w idely differing tem peratures.

D r. A llen presented  the view point of the 
m etallurgist on the control of creep-resist- anee. lie  em phasised the need for develop
ing the use of m etals of high m elting-point, 
and showed how the creep resistance of 
available m etals could be im proved by con
tro l of grain-size and soften ing-tem perature, 
and by the use of p recip itation-harden ing . 
Reference was m ade to  several facto rs which 
influenced the ereep-resistance of alloys in 
a profound b u t unexplained way, and tho 
p rac tica l necessity of a  fu lle r unclerstanding 
of these effects was b rough t out.

A general discussion w as opened by S ir 
L aw rence B ragg, who drew atten tio n  to the 
d ifferences of outlook betw een theoretical 
physicists and engineers and expressed the opinion th a t studies from both view points 
should be ca rried  ou t in collaboration . H e 
also drew  a tten tio n  to possible differences 
in the resu lts  of slip in the in te rio r  of the 
m etallic g ra in  an d  in the neighbourhood of 
the  g ra in  boundary.

A fter D r. M cCanee had  described ano ther 
theo re tica l form ula for th e  tim e /s tra in  
curve, a num ber of o ther speakers followed, 
and finally S ir C harles D arw in  said th a t 

• the m eeting had proved th e  need for closer 
1 co llaboration  between engineers and physi

c ists in th is branch  of work and th a t it had  
th u s served a most useful purpose.

Metallurgical Research
A n  A u s tr a l ia n  In n o v a tio n

A N EW  C hair of M etallu rg ical R esearch 
has been established a t th e  U niversity  
of M elbourne, and Professor J .  Neil) G reen
wood, D .Sc., M .M et.E ., who has heen p ro 

fessor of m etallurgy a t the U niversity  since 
1924, has accepted the inv ita tion  of the 
C ouncil to occupy th e  chair.

In itia l research  work will be ca rried  out 
in  th ree  m ain fields of physical m etallurgy, 
as fo llow s: (1) S tudy of the p roperties of m etals a t high tem pera tu res, including 
effects of prolonged application  of stress; 
(2) app lication  of X -ray  technique to the 
exam ination of the  detailed  s tru c tu re  of 
m eta ls ; (3) fundam ental problem s in powder m etallurgy.

An exam ple of work in all th ree  fields is

provided by recen t investigations by M r. 
It. I I . M yers in the production  of m etallic 
tan ta lum  and its  alloys from  the ra re  
m ineral ta n ta lite , deposits of which occur 
in W estern  A ustra lia . Some of the men 
tra in ed  in th is new dep artm en t will, it is 
hoped, pass into industria l research  lab o ra 
to ries and the labo rato ries  of the  Council 
for Scientific and In d u stria l Research

Professor G reenwood, who g rad u ated  a t 
the V ictoria U niversity , M anchester, w ent 
to A ustra lia  from Sheffield in  1924. H e has 
been in strum en ta l in  establish ing the teach 
ing of physical m etallurgy 011 a  high level, 
and the m etallurgical departm en t of the 
U niversity  of M elbourne has grown in s ta tu s  
un d er his d irection , both as a  teach ing  in sti
tu tion  and  a research  centre.

T he new chair has been m ade possible by 
contributions from  the  B roken H ill group 
of m etal companies.

Magnesium Alloy Ingots
N ew  S ta n d a r d  S p e c if ic a tio n s

TH E  B ritish  S tan d ard s In s titu tio n  has 
issued a series of specifications for m ag
nesium  alloy iugots and castings in the 

general engineering series. B roadly, the  
series covers th ree  types of m agnesium  alloy, 
and  these are ob tainab le in varying conditions of hea t trea tm en t; th ere  a re  thus th ree  
specifications for ingots and eigh t specifi- 
c a t io n s jo r  castings.

T he form of the publication  is sim ilar to 
th a t  which has been adopted  fo r copper 
alloy castings in which the  chem ical com 
position, the condition of the m ateria l and 
the m echanical p ro p erties  for each specifi
cation are  given 011 a  separa te  page, and 
there  is a general section covering clauses 
dealing w ith provision of test pieces, the 
m aking of the  tests, inspection procedure, 
facilities for testing , etc.

T he scries are  all in one publication , which 
is ob tainab le from the B ritish  S tan d ard s 
In s titu tio n , 28 V ictoria  S tre e t, London, 
S .W .l, a t 2s. each.

“ LION BRAND”
METALS AND ALLOYS

MINERALS A N D  ORES
R U T ILE , ILM EN ITE , Z IR C O N , 
M O N A Z IT E , M A N G A N ESE , Etc.

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

G A R ST O N , L IV ER PO O L, 19
ESTABLISHED 1869
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Parliamentary Topics
L in se e d  O il

IN the H ouse of Commons la st week, 
M ajor Legge-Bourke asked the Presiden t 
of the B oard of T rad e  why, in eases of Gov

ernm ent and export o rders, linseed oil was 
allowed up to 100 per cent, of the  requ ire
m ents, w hereas, w ith ano ther order, the 
supply was based 011 a  p re-w ar quota.

Sir S. C ripps rep lied  th a t allocation was 
made of linseed oil in accordance with the 
im portance of the  object.

S tee l O u tp u t
M r. T urner-Sam uels asked the P residen t 

of the B oard  of T rad e  w hat w as th e  output 
of steel in 193!) and 1945 in G erm any (in
cluding A ustria  and the S aar), U .S .A ., and 
G rea t B rita in ; w hat was the num ber of 
people employed in  the  industry  in  each of 
those countries during  the sam e years.

Sir S. C ripps circu lated  the following 
figures : 1939 1945

Million ions.
G erm any (including A ustria

and the Saar) ..................  2-2.0 2.0l:
U nited  S ta tes   47.1 71.4
U nited  K ingdom  ..................  13.2 11.8

^E xcluding th e  S aar in 1945.
No inform ation about th e  num bers employed in the steel industry  in G erm any is 

available. F o r the  U .S . the  figures include 
b last furnaces as well as steel w orks and 
rolling mills, 389,000 being employed on the  
average in 1939, and 457,000 in A ugust, 
1945. In  the  U .K . 178,000 were employed 
in steel w orks and ro lling  m ills in 1939, and 174,800 in 1945, both  figures re la tin g  to the 
m iddle of the  year.

U r a n iu m  a n d  T h o r iu m
C aptain  B lackburn  asked the P rim e 

M inister w hether arrangem ents were being 
m ade for a survey of the resources, in the 
B ritish  Com monwealth and E m pire , of 
u ran ium  and thorium . T he Prim e M inister 
rep lied  th a t  a num ber of special surveys 
had been ca rried  out.

In  answ er to a fu rth e r question by C apta in  B lackburn , . the  U nder-Secretary  for 
India (M r. A. H enderson) said he was ask
ing the G overnm ent of Ind ia  fo r inform a
tion about th e  ow ners of the extensive 

■ deposits of thorium  in Ind ia.
I .G . F a rb e n

In  reply  to  a question from  C aptain  
M arples, M r. Hyiul (Chancellor of the 
D uchy of L ancaster) reg re tted  th a t lie could 
no t express, as a  percentage of its  pre-w ar 
or w ar-tim e capacity , th e  ex ten t to  which 
the vast I .G . F a rb en  in d u stria l nexus had 
been disorganised, dism antled or destroyed. 
I t could, however, be said th a t  I .G . F a rb en  
had ceased to ex ist as an  organised un it. 
No p a r t  of i t  m ight operate  except under

licence of the control au th o ritie s  in accord
ance w ith th e  in d u stria l policy for G erm any 
of the occupying Pow ers. No c a rte l- tie s  
now operated  between I .G . F a rb e n  and 
firms outside G erm any.

D D T
M r. A ustin  asked the M inister of H ealth  

w hether he was satisfied th a t  th e  commer
cial and  dom estic use of D D T  w as in  no 
way in ju rio u s to the  public hea lth .

M r. Bevan ; I am advised th a t , accord
ing to  p resen t knowledge, th ere  is little  risk  
a ttach ing  to  the use of D D T in  the form  in 
w hich i t  .is commonly used, nam eljq as a  
powder or a  w atery  suspension. F u r th e r  
investigations are proceeding into the  to x i
city of D D T  in  oily solution.

U n iv e r s i ty  G ra n t s
In  reply to S ir E . G rahain-L ittle , M r. 

D alton  said lie proposed to ask P arliam en t 
to vote £9,450,000 for g ran ts  to th e  universi
ties for 1946-7. T h is was £3,800,000 more than  w as voted last year. In  o rder to en
courage universities to p lan  fu tu re  develop
m en t over a term  of years he would be p re
p ared , if good cause was shown, to ask 
P a rliam en t to vote even la rger cap ital sums. 
S u lp h a te  o f A m m o n ia  a n d  N i t ro - C h a lk

M r. W atk ins asked the P resid en t of the 
B oard of T rad e w hether he would inquire 
into the prices now charged for su lphate of 
am m onia and  nitro-chalk.

S ir S. C ripps : P rices of su lphate of am 
m onia and n itro -chalk  are controlled, the 
form er by s ta tu to ry  O rder and th e  la tte r  by agreem ent betw een the Raw  M aterials 
D epartm ent and the suppliers. T he m axi- 
muni prices fo r su lphate of am m onia range 
from £9 10s. to £11 2s. per ton  according 
to the m onth and th e  q u an tity  in w hich 
delivery is taken . T he prices for nitro- 
chalk range from  £9 14s. to  £10 14s. p e r ton  
according to quan tity .

G e r m a n  C h e m ic a l R e p o r ts
In  reply to S ir Thom as M oore, Sir 

S tafford Cripps said th a t  all th e  intelligence 
rep o rts  received from the m anufac tu rers 
who have in v estig a ted ,. 011 behalf of the  
G overnm ent, th e  chemical facto ries of G e r
m any, would be published, except for a sm all 
num ber w hich may have to be w ithheld for 
the present for reasons of security.

P a in t  E x p o r ts
S ir S. Cripps, in  reply to  M r. Touche, 

said th a t , according to the export group of 
th e  pa in t industry , export o rders held by 
th e  industry  a t Jan u a ry  12, 1946, were 
valued a t £3,000,000. T he shortage of lin 
seed oil has been, and still w as, th e  lim iting  
facto r in the m anufac ture of p a in t for ex 
port. T he qu an tity  allocated fo r th a t p u r
pose during  th e  cu rre n t q u arte r  w ould, i t  
was estim ated, perm it the  execution of 
export orders to the  value of £540,000.



Personal Notes
M r. J . A r t h u r  R e d f e r n , chairm an and 

m anaging d irector of R ed fern ’s R ubber 
W orks, L td ., has been appointed  a  J .P .  for 
¿lie borough of H yde.

V is c o u n t  B e n n e t t  has been appointed 
chairm an of the -Council of the Royal
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offices are  a t 312 S a rd in ia  H ouse, K ings- way, W .C .2.
M r . A . J .  S o m e r s , B .S c . ,  F .R .I .C ., whose 

appointm ent as a d irec to r of B orax Consoli
d a ted , L td ., was briefly recorded  la st week, 
has been sales m anager since 1940, and has 
served the com pany for 25 years. H e
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O n- th e  le f t ,  D r .  E . V oce, 
r e c e n t ly  a p p o in te d  M e ta l 
lu r g i s t  to  th e  C o p p e r  D e 
v e lo p m e n t  A s s o c ia tio n , a s  
a n n o u n c e d  l a s t  w e e k . O n 
t h e  r i g h t ,  M r .  A . J .  
S o m e rs ,  th e  n e w  d i r e c to r  
o f B o r a x  C o n s o lid a te d , 

L td .

Society of A rts  in succession to the late 
D r. E . F . A rm strong, F .R .S .

D r. L . H u n t e r  is to have the title  of 
P rofessor of Chem istry conferred  upon him  
by the Council of L eicester U niversity  Col
lege in  respec t of the  post now held  by him .

L i e u t .- C o m m a n d e r  B. J .  J o n e s  has re 
tu rn ed  n fter several years w ith  th e  Forces 
and  is resum ing his position of publicity  
m anager to Jo h n so n  M atthey & Co., L td ., 
73/83 H atto n  G arden , L ondon, E .C .l.

D r. L e s l i e  A i t c i i i s o n , who has been a p 
pointed  to the  new ly-established C hair of 
In d u stria l M etallurgy a t B irm ingham  U n i
versity , was aw arded £100 by the I ro n  and 
S teel In s titu te  in  1921, th rough  the  A ndrew  
C arneg ie R esearch Scholarship  F u n d , to 
assist in an investigation  of the  low 
ap p a ren t elastic lim it in  quenched and w ork, 
h ardened  steels, w ith p a rticu la r  reference to 
fa tigue, s treng th , p roof, stress and constitu tion .

M r. H. C o u r t n e y  B r y s o n  is tak ing  up 
the  post of m anaging d irec to r of Bryson 
Processes, L td ., having resigned th e  posi
tion  he held for m any years of chief chem ist 
to  Sco tt B ader & Co., L td . In  h is new 
position M r. Bryson w ill continue w orking 
on the production of new synthetic resins 
and products re la tin g  to  them , such as em ul
sions, pain ts, adhesives. M r. Bryson will 
welcome hearing  from  h is m any friends in 
the trad e . T he address of the com pany is 
S ta tion  R oad, Irth lingborough , N o rth an ts  
(Irth lingborough  151) and th e  L ondon

studied a t the Royal College of Science, 
gaining an  honours degree in chem istry, 
and, du ring  the  1914-18 w ar, he served in  
the R .A .M .C . and  R .E . A nti-G as Section.

Obituary
M r . A r n o l d  S h e p h e r d s o n , whose d ea th  

occurred  a t Chorlton-cum -H ardy recently , 
had been a m em ber of the research  staff of
I .C .I . a t B lackley for many years and a 
m em ber of the M anchester Section of th e  
Society of Chem ical Industry ,

F rom  F ran ce  is reported  the death  of 
P r o f e s s o r  A l b e r t  R e c o u r a , who d ied  r e 
cently  a t G renoble a t the  age of 84. 
Fo rm erly  head  of the  F acu lty  of Science a t 
G renoble U niversity , he received th e  degree 
of D. es Sc., P a ris , in  1886 and was ap 
pointed  P rofessor of Chem istry a t G renoble 
in  1901. H e had  been a co llaborator of 
M arcelin  B erth e lo t, one of th e  g rea t F rench  
chem ists of th e  19th century .

D r . J o h n  B r it t a i n , who was killed in  an 
aeroplane crash  a t Chelsham , Surrey , on 
F eb ru a ry  13, was D irecto r of R esearch , E x 
plosives P ro jec tile s. A t M anchester U n i
versity  he g raduated  B .Sc. and ivas aw arded 
a g rad u ate  research  scholarship  and the 
special scientific and in d u stria l aw ard. H e 
proceeded rap id ly  to th e  M .Sc. and P h .D . 
degrees, and at the age of 25 en tered  the 
Royal A rsenal, W oolwich, as a  research  
chem ist, soon afterw ards beginning his 
series of experim ents w ith rockets w hich 
culm inated  in  the  firing of V2’s a t C uxhaven 
a few m onths ago.
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General News
Air-mail le tters a t Is . 3d. per J  oz. (post

cards 7d.) may now be sent to  the N etherlands E as t Indies.
Spencer, Chapm an & Messel, L td .,

o f 23 G range Road, Sutton, Surrey, are 
removing their head office on M arch 4 to 
33 Chancery L ane, W .C .2, to which all 
com m unications should be sent.

D uring the  quarter ended December 31 
last, 119 suggestions from mem bers of the 
Post Office staff for im proving the telegraph, 
telephone and postal services were judged 
good enough to receive .money awards.

The Council of Leeds U niversity has
announced the receipt of a  gift of £450 for 
the D epartm ent of Inorganic and Physical 
Chem istry and one of £157 10s. for the 
D epartm ent of Colour Chemistry and Dyeing.

The new plastics factory now under con
struction a t Tynem outh for th e  Thom as De 
L a  R ue group is expected to be in produc
tion by Ju ly . Occupying 150,000 sq. f t., it 
will largely bo devoted to  the production 
of lam inated m aterial known as “  D elaron."

Refresher courses in pain t technology, 
arranged by the London Section of the Oil 
and Colour Chem ists’ Association for cx- 
Servicemen in the pain t industry, began at 
E ast H am  Technical College this week, and 
o thers will begin next week a t Borough 
Polytechnic and Acton Technical College.

In  the la test Fuel Efficiency poster some 
new characters have been introduced in the 
person of “ fuel hogs.”  T he poster is of 
general fuel-economy appeal, and our one 
criticism  would be th a t the “ hogs ” depicted 
are not sufficiently revolting in appearance ; 
they recall ra ther too vividly those engaging 
characters th e  “  three little p igs.”

The following item s have been exempted 
from Key Industry  D uty un til August 19, 
1946: B. acid carbolic; acid carbolic (syn
thetic) ; alcohol isopropyl, unrefined, conta in ing  no t less than 0.5 per cent, by weight 
of ketones ; B . benzol-phenol ; benzo-phenol 
(synthetic) ; phenol (synthetic) ; R . phenol ; 
isobornyl thiocyanoacetate (S.B . & 0 . 1946, No. 232).

The present acute shortage of raw  m aterials 
in  th e  pain t and allied industries was stressed 
by M r. C. Owen Morley, president of the 
N ational Federation of P a in t, Colour and 
V arnish M anufacturers of th e  U nited K ingdom, when he spoke a t the annual dinner 
o f the pain t and oil section of Glasgow 
Chamber of Commerce last week. I f  the 
industry  did not obtain adequate supplies 
soon of raw m aterials, he said, i t  was impos
sible to see how m anufacturers could carry on.

- From Week to Week
A Furnacem an 's M anual, parallel with 

the already-issued Stoker’s M anual, is to be 
published by the Fuel Efficiency Committee. Being on a ra th er higher technical plane, 
it will appeal also to  junior technical staff. 
Subjects discussed will include fuels and the 
theory and technique of com bustion, sources 
of fuel loss, and m aintenance work.

An agreem ent has been signed between 
Cinema-Television, L td ., of London, and the 
R auland Corporation of Chicago, Illinois, 
placing a t the disposal of Cinema-Television 
the very advanced television technique of Raulands. Both companies arc leaders in 
the production of cathodc-ray tubes and 
photo-electric cells, and the pooling of the 
results of all future research should be of 
m utual benefit.

A m eeting of the London and S.E . Counties 
Section of the Boyal In s titu te  of Chemistry 
was held in the Pharm aceutical Society’s lecture hall, London, on February  20. D r. 
E llingham , secretary of the In s titu te , lec
tured on “  Chemical Affinity D ata and their 
Industria l A pplications,” and dealt with the 
calculation of the free energies of reactions, 
and their application to such problems as the stab ility  of hydrocarbons, m etallurgy 
based on the reduction of m etal oxides and 
sulphides, and the design of voltaic fuel cells.

The American Section of the Society of 
Chemical Industry  has arranged to hold an 
“  Anglo-American M eeting ” in New York 
on April 4, when official delegates from this 
country will attend. The officers of the 
Society are anxious to have the support of 
any mem bers who are likely to be in New 
York on th a t date , and they would be glad 
if such mem bers will w rite to the honorary 
foreign secretary, M r. S. Bobson, so th a t 
their names m ay be passed on to the secre
ta ry  of the American Section.

Foreign News
To com bat the  locust plague in U ruguay, 

up to 500,000 litres of n aph tha are being im 
ported, free of im port duty and surtax .

French steel ou tpu t totalled 1,587,000 tons 
last year, compared w ith an ou tpu t of
6,186,000 tons in  1938.

Of 292 new industries established in  Mexico 
since 1940, 41 m anufac ture chem ical and 
allied products.

Because of the need for bigger supplies of 
fertilisers for farm s, fertiliser works in  all 
th e  occupation zones of Germany are receiv
ing special a tten tion .

The 1945-46 pyrethrum  crop of Bio Grande 
do Sul, B razil, is estim ated to . reach 2000 
m etric tons, which will be a  40 per cent, 
increase over th e  1944-45 to ta l.



244 THE  C HE MI CA L  A G E M a r c h  2 ,  19 4 6

Certain chemicals h itherto  subject to ex
port licensing in Mexico have now been 
removed from the list of controlled products 
and m ay be exported freely.

A rgentina’s sulphur industry  is likely to 
be expanded considerably, there already being 
extensive development of large deposits in 
th e  province of Los Andos.

The first of a  series of alcohol distilleries 
in agricultural regions of U ruguay is to be 
established a t Paysandn and will have an 
estim ated annual capacity of 6 ,000,000  litres.

T urkish iron ore output in 1944 totalled 
about 90,000 tons, which was alm ost the 
same as in, the previous year and output of 
the country’s rolling mills totalled 44,300 
tons, against 36,200 tons.

The num ber of establishm ents m anufac
turing chemicals and allied products in 
Canada in 1944 was 955, the largest num ber— 
489—being in Ontario, followed by Quebec w ith 318.

Southern Rhodesia's im ports of chemicals, 
drugs and allied products during the first 
seven m onths of 1945 increased in value 
about 13 per cent, over those for the like period of 1944.

Seventy-five per cent, of the caustic soda 
im ports into Syria and Lebanon in 1944 
came from the U nited Kingdom. T he total 
im ports were slightly  less in volume than  
those during 1943, but were of greater value.

The cultivation of penicillin in  bottles is 
the only' m ethod so far used in France, no 
equipm ent being yet available for m anufacture by the deep-tank method. Production 
has, however, increased considerably of late.

The production and distribution of chemi
cal products in B avaria is to be arranged by 
a Central Chemical Office, which is also, 
apparently , to prepare for exchanges of 
chemical products w ith o ther parts  of 
Germany and foreign countries.

The Solvay N itrogen Division of the Allied 
Chemical and Dye Corporation has opened a 
new bench-scale research laboratory a t Hope- 
well, V irginia, for the development of new 
products and the improvement of existing products.

The U nited  States steel strike will inevit
ably lead to a titanium  shortage, lasting  for 
many m onths. I t  is estim ated th a t  present output will meet only half the requirem ents, 
which have increased considerably as compared with pre-war years.

Included in an official lis t of supplies for 
which im port perm its will be granted by the 
Turkish authorities a re  chemical fertilisers 
and technical instrum ents and apparatus for 
laboratory purposes. Chemical products are 
imported by au thority  of the M inistry of Commerce.

The world’s largest uranium  deposit is
reported to have been found near Stanthrope, 
Queensland. Samples sent to  th is country 
have yielded upwards of 3 per cent, uranium .

The first stage in the construction of a' new 
fertiliser and chemical p lan t in Alwaye, in 
Travancore S tate , Ind ia , has been completed 
and  production is expected to begin in Ju ly . 
The m anufacture of 50,000 tons of ammonium 
sulphate fertiliser annually, besides su l
phuric acid, caustic soda, etc., is contem 
plated.

A recently concluded trade agreem ent
between Czechoslovakia and A ustria provides 
for the  supply, by A ustria, of 11,000 tons of 
salt for industrial and food purposes, 10,000 
tons of dolomite, 10,000 tons of soda, gypsum 
and chalk, and 4000 tons of graphite and 
m agnesite, while Czechoslovakia will send30,000 tons of coke, hard coal and lignite 
and 1000 tons of sulphuric acid.

Atomic hea t is being produced on a largo 
scale in U nited States G overnm ent’plutonium  
factories, bu t no effort has been m ade to 
put it to practical use, according to D r. 
Glenn T. Seaborg, co-discoverer of plutonium . 
D r. Seaborg, a U niversity of California 
chem istry professor, who has been working 
on the atom ic bomb project, said  disposal of 
the  heat has created a problem for the 
G overnment plutonium  factories.

The Royal N etherland Industries Fa ir will 
be held from April 2 to 11. F u rth e r  inform a, 
tion is obtainable from the K oninklijke Neder- 
laridsche Jaarbcure , U trecht, H olland. T he 
Paris In terna tional Trade F a ir  will take place a t the Porte  dc V ersailles, P a ris , 
M ay 25 to Juno  10. F u rth e r  inform ation 
from Miss Fj. L am bert, London representa
tive of the F a ir , 11/13 Rugby Cham bers, 
Rugby S treet, London, W .C .l.

The French M inister of Colonies has 
announced th a t the tin  mines of Indochina 
will have to be restored before production 
can be resum ed ; the work will take about six m onths. Stocks of tin  ore discovered 
in Indochina am ounted to about 570 m etric 
tons, w ith an average tin  content—in sam ples 
taken—of 40 to 70 per cent. In  addition, 
550 tons of block tin  were discovered^ T he tin-sm elting p lan t a t H aiphong is in tact.

F in land  may have a new source of lead, 
according to the Finnish Press. A deposit 
discovered accidentally in Pak ila , near 
H elsinki, during excavations for a  new building, is being investigated to ascertain 
its extent. A lthough a small quan tity  of 
lead is obtained from a mine a t O rijarvi, the two m ain domestic sources have been Petsam o and a mine in K arelia on th e  coast 
of th e  Gulf of F in land. Since th is te rrito ry  
has now been ceded to the Soviet Union, 
it  is hoped th a t the deposit a t Pak ila  will 
prove’ of sufficient size to provide a t least 
part of the lead needed by the country.
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The sm all am ount spent 011 research work 
in E ire  was the subject of comment by 
Lieut.-Col. K. E . Edgew orth, speaking in 
D ublin recently. H e said the annual ex
penditure on research in E ire was estim ated 
at about £113,000. Based on the rate of expenditure on such work in B rita in , E ire  
should be spending about £330,000 or 
£400,000. H e urged Governm ent assistance.

Reports from Siam indicate that the 
Siamese Governm ent has formed a company 
to take over and operate the tin  mines of the country. U pwards of 20 B ritish mining 
companies operated in Siam (many under A ustralian auspices) and production, which 
was mostly done by dredging, reached 
17,500 tons yearly before the war. T he ore 
was, for the most p art, shipped to  Penang 
for sm elting.

Forthcoming Events
M arch 4. Society of Chemical Industry

(London Section). Chemical Society’s 
Booms, B urlington H ouse, Piccadilly, W .l. 
D r. G. Newton F rien d : “ T he B are E a r th s ."

M arch 4. Society of Chemical Industry
(London Section). Booms of the Chemical 
Society, B urlington H ouse, Piccadilly. W .l, 
6.15 p.m . M r. Alan Speedy: “  Carbon 
Blacks—their M anufacture and” Use in In d u s try ."

M arch 5. Chadwick Public Lecture.
Sheffield U niversity, 4.30 p.m . D r. S. A. 
H en ry : “  Medical Service in In d u s try .” 

M arch 5. H ull Chemical and Engineering 
Society. Begal Cinema, Fercnsw ay, H ull,
7.30 p.m . Mr. D. B ellam y: “ Aspects of the 
Commercial U tilisation of E lectric ity .”

M arch 5. The Chemical Society. Leeds 
U niversity, G.30 p.m . D r. K athleen Lonsdale: 

Crystal Analysis as a Clue to Chemical 
P roblem s.”

M arch 5. E lectrodepositors’ Technical 
Society. Jam es W att Memorial Ins titu te , 
G reat Charles S treet, Birm ingham , G.30 
p.m. Open discussion: “ E lectroplating and 
the Automobile In d u s try .”

M arch 5. Association of B ritish  Chemical 
M anufacturers. Lecture Theatre, Geological 
Society, Burlington House, Piccadilly, W .l ,
2.30 p.m . Fuel brains tru s t. (Messrs. E . F . 
H all, T . F . H urley , 0 . Lyle, J .  B. M. Mason 
and .T. S. M erry, with H . M. Peacock as 
question m aster.)

M arch 6. In s titu te  of Fuel (North-W estern 
Section). E ngineers’ Club, M anchester,
2.30 p.m . Question m eeting: “  Boiler main, 
tenance and operation .”

M arch 7. The Chemical Society. Burling, 
ton H ouse, Piccadilly, W .l ,  5 p.m . Professor 
A. B. Todd: “  Synthesis in the Study of 
N ucleo tides”  (Pedlcr L ecture).

M arch 7. Royal Society of Arts (Ind ia  
and Burm a Section). John Adam S treet, Adclphi, W .C .2, 1.45 p.m. Mr. Percy E v an s:

The Oilfields of Ind ia and B urm a.”
M arch 7. Royal In s titu te  of Chemistry

(Liverpool and N orth-W est Section). M uni
cipal Technical College, W idnes, 6.30 p.m . 
M r. J .  L . B u rra g e : “ Benzene Hexacliloride- as an Insecticide.”

M arch 7. Royal Institu tion  of G reat 
B ritain. 21 Albemarle S treet, W .l ,  6.15 
p.m. Sir H enry D ale: “ Chemical T rans
m itters of the Effects of Nervous 
Im pulses—I I . "

M arch 8 . In s titu te  of F uel (North-W estern 
Section). M unicipal Annexe, Dale S treet, Liverpool, 2.30 p.m . M r. J .  E ec les: “ Sources 
of E n ergy ."

M arch 8 . The Chemical Society. Sheffield 
U niversity, 5.30 p.m . Prof. F . Challenger:

Some Aspects of the Chemistry of Mono- 
and Di-sulphide L in k s .”

M arch 8 . Society of Public A nalysts.
Chemical Society’s Booms, B urlington H ouse, 
W .l,  5.15 p.m. Annual general m eet
ing. Dr. J .  H -. Q uaste l: “  Biochemistrv of Soil.”

Commercial Intelligence
The following are taken  from printed report», but wecannot be responsible for errors th a t  m ay occur.

M o rtg a g e s  a n d  C h a rg e s
(Note.—The Companies Consolidation Act ol BOS provides th a t every Mortgage or Charge, as described therein, shsll be registered w ithin 2 1  days after it* creation, otherwise It shall be void against th e  liquidator and any  creditor. The A ct also provides th a t  every com pany shall, in m aking Its Annual Sum m ary, specify the to ta l am ount of d eb t due from th e  com pany in respect of all Mortgages or Charges. The following Mortgages and Charges have been so registered. In  each case th e  to ta l debt, as specified in th e  la st available Annual Summary, is also given—m arked w ith an  •— followed by th e  d ate  of th e  8um m ary, b u t such to ta l may have been rednced.)
A N TrG EX  LABOBATOBIES. L T D .. L o n don, W . (M.. 2 /3/46.) February  7, deben

ture to N ational B ank, L td ., securing all 
moneys due or to  become due to the h a n k : 
general charge. *£1780. April 18, 1945.

S a t is f a c t io n
A N TIG EN  LABORA TORIES. L T D .. Lon. 

don. W . (M .S., 2 /3/46.) Satisfaction F eb 
ruary 7. £2500, registered Ocloher 11. 194.3.

C o m p a n ie s  W in d in g -U p  V o lu n ta r i ly
BBIX TO N  NON -FERRO US M ETA LS L TD . (C .W .U .V .. 2/3/-16.) F ebruary  7.

F . T. Sm ith, 150 Southam pton Bow, W .C .l, liquidator.
STERT V IT A  PR O D U C T S  CO ., L T D . 

(C .W .U .V ., 2 /3 /4 6 .)  Feb. 8 . By special 
i-esolution. M. W einer, 50 Barlow  M oor 
R oad, D idsbury , M anchester, appointed  liqu ida to r.
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Company News
M idland T ar D istillers, L td ., are issuing 

68,308 new £1 ordinary shares a t 28s. 6d. 
each ; 63,615 new shares a r e . being offered 
to  shareholders in the ratio  of one new share 
for every six old, and the rem aining 4693 
ehares arc being offered to members of the 
com pany's staff.

Savory & Moore, L td ., report net profit of 
£15,279 (£25,017) for the  year ended
M arch 31, 1945. D ividends totalling £13,235 
wiil bo paid on 5£ per cent., 6 per cent, and 
74 per cent, preference shares and two 
m onths’ dividend totalling  £800 011 6 per 
cen t, non-cum ulative preference shares to 
May 31, 1944.

W olverham pton Steel & Iron Company is
reported to  be about to be sold by Thos. W . 
W ard to a  private company recently regis
tered under the name of W olverham pton 
Steel & Iron  Company. Capital, £175,000 
in £1 shares. D irecto rs: H . W . Seeker, 
a director of Thos. W . W ard ; C. L . F ry  
and  S. J .  D yal, both on the local hoard 
of TI103. W . W ard ; W . H . H ickm an, general 
m anager; A. J .  W ainford, a director of M id
land Iron Company; and R . B. T rotm an, 
commercial manager.

New Companies Registered
H . K . Duckworth, L td . (404,669).— 

P rivate  company. Capital, £5000 in  £1 
shares. M anufacturers of and dealers in 
chemicals, etc. D irecto rs; A. R . H em ingw ay, 
T . A. M orton. Registered office: G range Pharm acy , G range-over-Sands, Lancs.

M etra A rt Products, L td . (404,765).— 
Private company. Capital, £100 in £1 shares. 
M anufacturers of and dealers in chemicals, 
etc. D irectors: A. E . Zeum er, M rs. N . F . 
Zeumer. Registered office: 539 Holloway 
Road, N.19.

Cleveland Processors, L td . (404,697.)— 
Private company. Capital, £3000 in £1 
shares. M anufacturers of and dealers in chemicals and chemical products, etc. 
D irectors: R . D. D avis, L . V . Davis. R egis
tered office: 125 Clapham Road, S.W .9.

G. O. W oodward & Company, L td .
(404,605).—P rivate  company. Capital, £1000 
in £1 shares. M anufacturing chem ists, etc. 
D irectors: G. O. W oodward, M rs. W . M. 
W oodward, M rs. E . E . W oodward. R egis
tered office: 146 L arkh ill R ise, Clapham, S.W .4.

P lathens, L td . (404,717).—P rivate  com
pany. Capital, £100 in £1 shares. M anu
facturers' of and dealers in  chemicals, chemi
cal products, etc. D irectors: L . W . J .

H enton, R . P latings. Registered office: 6 
Dene M ansions, D enningtou P a rk  Road, 
N .W .6.

Chemical and Allied Stocks and Shares
A L T H O U G H  business in  stock m arkets 

was again well m aintained in m ost sec
tions, price m ovem ents were generally  sm all, 

and a w aiting  a ttitu d e  prevailed  pending the 
decision of Congress in respect of th e  loan 
to B rita in . W ith  u n ce rta in ty  tend ing  to  
develop, th ere  w as a  disposition  fo r invest
m ent business to  be fu rth e r cen tred  011 
B ritish  F u n d s, w hich resum ed th e ir  upw ard 
tren d , accom panied by continued ta lk  th a t  
a big new G overnm ent loan is in  prospect. 
H ome ra ils  reflected fu rth e r profit-taking 
following com pletion of th e  dividend an 
nouncem ents, b u t gas stocks and electric 
supply shares held recen t gains on the  im 
proved d istribu tions. Insurance shares 
a ttra c te d  m ore a tten tio n , b u t do lla r stocks 
receded a fte r an earlie r rise  on th e  ending 
of the  A m erican steel strike.F irm ness ru led  am ong chemical and 
k ind red  shares w ith movem ents generally  
no t exceeding m ore th an  a few pence. Im 
peria l Chem ical a t 40s. 6d. w ere little  
changed, T u rn e r & N ew all w ere 84s. and, 
aw aiting  the financial resu lts , B orax Con
solidated  deferred  held  firm a t 48s. 9d. 
Lever & U nilever rose fu r th e r  to  52s. 9d., 
and Lever N .V . to  55s., b u t U n ited  Molasses 
a t 49s. 6d. lost p a r t  of th e ir  recen t rise, as 
did D unlop R ubber a t 53s. fid. T h ere  was 
steady dem and for B ritish  Oxygen, w hich 
advanced to 86s. 6d. p a rtly  on expected 
benefits from  D om inion incom e-tax relief. 
T he excellent dividend increase resu lted  in  
a sharp  advance of Is. 3d. to 10s. 6d. in  
B ritish  Ropes 2s. 6d. o rd inary  shares.

P a in t  shares benefited from  recen t d iv i
dend  announcem ents, In te rn a tio n a l P a in t 
rising  to  125s., and. B lundell Spence to 
35s. 9d. on the  h igher paym ents. G oodlass 
W all 10s. o rd ina ry  held firm a t 27s. 10$d., 
bu t P inch in  Johnson  receded to 36s. fid., 
and W all P a p e r  M anufac tu rers deferred  
eased to  41s. 3d. B ritish  M atch 44s.- 3d., 
B ritish  A lum inium  39s., and M etal Box 
96s. 3d. have been w ell m ain tained . B ritish  
G lues & Chem icals 4s. o rd inary  held th e ir  
recen t rise  to 14s. 4}d. A m erican buying 
was given as the reason for a sharp  rise to 
22s. 3d. in Beechams deferred . G riffiths 
H ughes w ere 53s. 9d., Sangers 31s., and 
B ritish  D rug  H ouses 48s. 6d. De L a  R ue 
showed firmness a t £10J oh news th a t  th e  
group’s new p lastic  factory  will s ta r t p ro 
duction in Ju ly .T h ere  was steadiness in the  iron  and steel 
section, with Allied I ro n  57s. 3d. ex righ ts 
to th e  new shares, ■ Colvilles 25s. 6d., G uest 
K een 42s., and  U n ited  Steel 24s. 9d. xd.
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Sales and Export Department :
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S lo an c  9282  B2011-C1
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D orm an Long, however, eased slightly to 
26s. 9d. aw aiting the financial results. T ex 
tiles were well m aintained, B radford  Dyers being 25s. 6d ., B leachers 13s. 3d., and Calico 
P r in te rs  19s. lOJd. C ourtau lds changed 
hands around  54s. 6d. aw aiting the results, 
B ritish  Celanese w ere 34s. 9d., and B ritish  
E n k a  held firm a t 25s., the la st m entioned 
on ta lk  of a cap ita l reconstruction  to pave 
the way for dividends.

G reeff-Chem ieals H oldings 5s. shares 
changed hands around 13s., B. L aporte  k ep t 
a t 83s. 9d., and M onsanto Chem icals 5J per 
cent, p reference shares a t 23s. M idland 
T ar D istillers shares w ere firm a t 31s. 3d. on 
the new cap ital and expansion program m e. 
W . J .  Bush were 80s., B u rt B oulton 25s., and Law es Chemical 13s. 6 d., while 
W illiam  B lythe 3s. o rd inary  w ere 11s. 9d., 
th e  last nam ed yielding 3$ per cent. 011 the 
basis of last y ea r’s 15 per cent, dividend, 
w hich was a very conservative paym ent. 
T rip lex  G lass became ra th e r  m ore active 
around  42s. T ube Investm ents strengthened to £ 6¿. Oil shares rallied , both Anglo- 
Ira n ia n  and Burm ah regaining p a r t  of 
ea rlie r declines. A ttock Oil were easier a t 
50s. “  ex ” the in te rim  dividend, b u t U ltra 
m ar moved up to 74s. 9d.

British Chemical Prices
M a r k e t  R e p o r ts

ST EA D Y  conditions have prevailed in the 
London chem ical m ark e t during  the  past 
week and a m oderate w eight of fresh home 
inquiry  has been in c irculation . T he export 

dem and continues to be in  excess of ava il
able supplies and th ere  is 110 evidence of 
any im provem ent yet. T here  a re  no im por
ta n t price a lte ra tio n s to record  and q u o ta
tions generally are firm. T here  is a good 
call for soda ash, hyposulphite of soda, 
caustic  soda, bichrom ate of soda, and hypo
ch lo rite  of soda, while all the potash com
pounds are  in active request. T here  is little  
of in te rest to rep o rt in o th er directions 
w here movem ents to th e  consum ing indus
tries  are steady. T he m ain featu re  in the  
coal-tar p roducts m arket is th e  scarcity  of 
spot offers. P rices  a re  unchanged and the undertone firm.

■Ma n c h e s t e r ,— Fresh  in q u ir ie s . from  ship
pers for both ligh t and heavy products have 
been a  featu re  of business during  the past 
week on the M anchester chem ical m arket 
and a steady expansion of overseas trad e  during  the  coming m onths is confidently 
an tic ipated , m ore especially w ith  the ex 
pected easing of th e  shipping space problem  
in  the n ear fu tu re . On home trad e  account, 
con trac ts are being steadily  d raw n against 
by the textile  m ills and o th er industria l 
users and replacem ent business in  the alkalis 
and  o th er such lines is coming forw ard 
satisfactorily . A fa ir  trad e  is rep o rted  in

most of the fertilise r m ateria ls, and, w ith  
one or two exceptions, a steady dem and is 
being dea lt with in th e  ta r  products m arket, 
p itch , crude ta r, creosote oil, carbolic acid, 
and benzol being the busiest spots.

G l a s g o w .— In spite of continued shortage 
of supplies, the Scottish  heavy chem ical 
m arket experienced considerable activity  
during  th e  past week, inquiries both for 
home and export trad es being 1 p len tifu l. 
T here  were very considerable export d e
m ands for form aldehyde, su lphur, and the 
alkalis. P rices rem ain  firm . T he dem and 
is far ahead of supplies and considerable 
difficulty is being experienced in conducting  
norm al business.

Acid Resisting Vacuum  
E J  E C T O R S

Steam or W ate r operated for all F iltra
tion , Evaporation or D istillation Plants-

Jennox  Foundry Co. Ltd.

Glenville Grove, London, S.E.8
Specialists In corrosion problems

T H E “ TEANTEE’ STANDARD 
PORTABLE CONVEYOR
F I X E D  St P O R T A B L E  
C O N V E Y O R S .
F A B R I C A T E D  
S T EE L W O R K  
ET C .

T .& T . WORKS LTD
Phone: BILLESDON 261

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

BARREL PLATING
Im m edia te capacity  av a ilab le  for B arrel 
Plating in  SILVER, LEAD, TIN, CADMIUM, 
COPPER, BRASS, OR NICKEL.

A . E . R .  ( I N I )  L I M I T E D
1 2 0  G R E E N  L A N E S .  L O N D O N ,  N . 1 3  
T E L E P H O N E :  B O W E S  P A R K .  2 2 4 B
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HIGH
VACUUM

FOR SU CC ESSFU L A N D  EC O N O M IC A L 
O PER A TIO N  O F M AN Y PRESEN T-D A Y 
IN D U S TR IA L  PRO CESSES T H t  G EN ER A T IO N  
A N D  M A IN TEN A N C E O F A  H IG H  VAC U U M  

IM PERATIVE A N D  T H E  C LO S ER  TH E  
A PPR O A C H  T O  A N  A B SO LU TE  VA C U U M  IN 
M AN Y O F TH ESE  PRO CESSES T H E  M ORE 
SU CC ESSFU L TH E  O PER A T IO N .

The M IRRLEES W A TS O N  C O M PA N Y have 
specialised for many years In the manufacture of 
equipment to meet the needs of Industry in this 
direction progressively modifying and improving 
the ir products until to-day they are supplying 
vacuum creating STEAM E JEC T O R  A IR  PUMPS 
capable of successfully maintaining vacua w ithin 
5 mm. of Absolute in large scale industrial 

processes.

TH E C O ST  O F M A IN TEN A N C E O F SU CH  
EQ U IPM EN T IS N EG LIG IB LE  AS TH ER E  A R E  
N O  M O VIN G PARTS T O  G O  W R O N G —JU ST 
W H A T  TH E  M A IN TEN A N C E EN G IN EER  IS 

LO O K IN G  FO R !

Engineers and Industrial Chemists are 
invited to write for information regapding 
their especial problems which will receive 
our expert consideration and we shall be 
pleased to advise accordingly.

W e also manufacture Reciprocating 
and Rotary A ir Pumps. These have 
their special applications.

PYREX
R E C D . T R A D E  M A R K .

GRADUATED 
GLASSWARE

By specifying " PYREX 
Brand" when ordering 
Graduated Glassware 
you are assured of o b 
taining strong service
able glassware, with 
division l i n e s  a n d  
numerals etched  clearly 
and precisely, for easy 
reading.
For everyday laboratory 
work PYREX Brand 
Glassware is Graduated 
to N . P. L. class B 
standard, but for more 
m eticulous analysis or 
Intricate research work, 
N . P. L. class A  can 
supplied at the appro 
prlate extra costs.

P Y R E X  B r a n d  G radu- 
a ted G lassw are  is  
s u p p lie d  o n ly  through  
L abo ra to ry  F u rn ishers , 
b u t i l lu s tr a te d  c a ta 
logue a n d  tw o  free  
copies o f  ou r C h em ist’s 
Notebook w i l l  be sent 
d ire c t on  a p p lic a tio n  
to  u s .

A sk for PYREX Brand 
and see  th at

JAMES A.JOBLING &.C0..LTD. 
WEAR GLASS WORKS 
S U N D E R L A N D

c  37 MIRRLEES WATSON
SCO TLAND  ST     G L A S G O W



x v i i i THE C H EM I C A L  A G E M a r c h  2 , 19 4 6

ED U C A T IO N A L
G re a t  P o s s ib il i t ie s  fo r  Q U A L IF IE D  C H E M IC A L  E N G IN E E R S  TTAST and  far-reaching developm ents In th e  range of “  peacetime productions and  m arkets of th e  Chemical Industry  m ean th a t  the profession of Chemical Engineering will be of g reat im portance In th e  futu re and one which will oiler th e  am bitious m an a career of o u tstanding in terest and  high status. The T.I.G .B . offers a  first-class train ing to  candidates for th e  Chemical Engineering profession.Enrol with the T .I.O .B . fo r  the A .M .I.C hem .E . Exam inations in  which home-study students o f the T .I.O .B . have gained a  record total o f passes including—

T H R E E  “  M A C N A B  ”  P A S S E S  a n dT H R E E  F IR S T  PL A C E S  W rite to-day for th e  “  Engineers’ Guide to  Success ’’— free—containing the world’s widest choice of Engineering courses—over 200—the D epartm ent of Chemical Technology, including Chemical Engineering Processes, P lant Construction, Works Design and  Operation, and Organisation and M anagement— and widen alone gives the Regulations for A.M.I.Chem.E., A.M.I.Mecn.E., A .M .I.E .E., 0. & G., B.Sc., etc.T H E  T E C H N O L O G IC A L  IN S T IT U T E  O F  G R E A T  B R IT A IN  219 , T e m p le  B a r  H o u se , L on d on , E .C .4
S IT U A T IO N S  V A C A N T

A N A LY TIC A L  CHEM IST required by  firm near London for control of raw  m aterials, n a tu ra l and  synthetic. W rite giving full details of age, qualifications an d  salary  required to  Box No. 2269, T h e  C hem ical A g e , 164, F lee t S treet, London, E.C.4.A SSISTA N T  required for W orks’ Chemist of firm ^ m a n u fa c tu r in g  domestic appliances in Sou(h Beds. A pplicants should be between 20 and  25 years of age, and  w ith  experience and /or train ing  up  to  Honours Degree s tandard  in  Chemistry and/or M etallurgy. A degree is not essential. Salary £350/400 per annum  according to  experience. Successful app lican t would assist in  laboratory  control of m etal flnisldng processes and  generally w ith  production problems. A pply Box No. 2270, Th e  C h em ica l Age, 154, F leet S treet, London, E.C.4.{~1HEM IST required by large firm near London, to ^ c a r r y  o u t developm ent work on Adhesives based on n atu ra l and  synthetic  products. Wrrite , giving full details, age, qualifications and  salary  required, to  Box No. 2268, T h e  C hem ica l A ge , 154, F lee t S treet, London, E.C.4.TV RAUGHTSM EN w anted for chemical engineering work of high post-war p riority . Good positions w ith expanding prospects for the right men. W orks’ experience and  N ational Certificate, or equivalent desirable. A pply by le tte r only, sta tin g  age, qualifications, experience a n d 'to ta l salary  expected, to  T h e A lum inium  P la n t  an d  V e s s e l  Company L im ited , W andsw orth P ark , London, S.W.18.A/TANAGER required to  undertake general manage- l v * m e n t and  control of production, warehouse and  office sales staff of L aboratory  Chemicals Group of The B ritish  Drug Houses Lim ited, London. A ppointm ent will involve full responsibility for results in  term s of tu rnover and  profits. W rite, s ta ting  age, experience and  salary required.OPEN IN G  for Young, Energetic m an, w ith  chemical train ing and  knowledge Y orkshire textiles—in term ediates, dyes, wire draw ing, e tc. to  represent e s ta b lished sulphuric acid m anufacturers. S tate  age, experience, etc. Jo h n  Nicholson & Sons, H unslet Chemical fVorks LeedsW A lh ’ED  : Qualified Chemist experienced in  Textile P roducts for Oil Works— Trafford P ark  d istrict. S tate  age and  salary. R eply  Box No. 2264, T h e  C h em ica l A ge , 154, F leet S treet, London, E.C.4.
W AN TED

A/TANGEOVE EXTRA CT (Borneo Cutch) wanted. 
1 T i Cwt. packages. S tate  q uan tity , price and  markings. B ox No. 2266, T h e  C h e m o a i A q e , 164, E lect S treet, London, E.C.4.1 1 /A N T E D .— Supplies of N itre Cake In ten-ton lots.Box N o. 2128, T he Ch e w o a i  A oe, 154, Fleet 8treet E.C.4.

FOR S A L E
SEC O N D H A N D  C H E M IC A L  P L A N T

for disposal'V E R T IC A L  Copper, to ta lly  enclosed ^  M IX E R , y  4 ft. dla. by 8 f t. 6 in. high on straight* and  9 in . deep dished b o tto m ; vertical glanded agita ting  shaft driven through gearing from  fast and  loose pulleys.Aluminium M IX IN G  V E S S E L , 5 f t. 9 in. dia. by 3 f t. 3 in. d e e p ; arranged w ith horizontal agita ting  shaft carrying 3 alum inium  propellor type  b lad es ; alum inium  shaft arranged w ith  10  banks, of 1 J in. steam  coil, constructed from copper ; fitted w ith  loose alum inium  cover..Cast Iron  U njacketed M IX E R , heavy construction from  cast iron, arranged w ith solid cast ag ita to r a r m ; drive through fast and  loose pulleys incorporating worm reduction gear box.Open top  U njacketed T R O U G H  M IX E R , 36 in. by 36 in. by 50 in. long arranged w ith Spiral type agita tor suitable for powders. Large bottom  outlet.48 in. B roadbcnt P it type  H Y D RO  E X T R A C T O R  w ith  perforated galvanised basket. M otor su itable for 400 volts, 3 phase, 50 cycles.Cast Iron  recessed Plato F IL T E R  P R E S S  by  ManloveElliot, w ith 26 plates 23 in. square, centre feed ; individual ta p  discharge ; ra tch e t closing gear.100 gallon capacity  Open to p  Stainless Steel S T O R A G E  T A N K  w ith J  in. bottom  o u t le t ; strong skirted bottom  ; loose covers supplied if required.100 gallon Stainless steel Trolley type S T O R A G E  T A N K , m ounted on four rubber ty red  castor wheels, m ild steel framework, loose covers supplied if required.Two Stainless Steel H Y D RO  E X T R A C T O R Sby B roadbent, w ith 48 in. dia. stainless steel b a sk e t; rubber lined m onitor casing arranged for 400 volts, 3 phase, 50 cycles supply.One H ydraulically Underdriven H Y D RO  E X T R A C T O R  by B roadbent w ith Stainless Steel perforated  basket 48 in. dia. by 16 in. d e e p ; rubber lined m onitor casing.U nderdriven H Y D RO  E X T R A C T O R  by  W atson Laidlaw w ith perforated basket 24 in. dla., arranged for fast and  loose pulley drive, w ithIn/’kpv TBillpva
42 in. All E lectric H Y D RO  E X T R A C T O R  b y  W'atson L aid law ; perforated galvanised mild steel b a s k e t ; overdriven type  ; m otor m ounted on fabricated M.S. fram ework and  suitable for 400 volts, 3 phase, 50 cyc les; com plete w ith  oil immersed starter.G E O R G E  C O H E N  S O N S  Sc C O ., L T D .S T A N N IN G L E Y , n e a r  L E E D S a n d  W O OD  L A N E , L O N D O N , W .12 .
p H A R C O A L , ANIMAL, and  V EG ETABLE, hortl- ^  cultural, burning, filtering, disinfecting, m edicinal, InBniating ; also- lumps ground and  granulated ; established 1830; contractors to  H.M. Governm ent.—T hos. Hill- J ones, Ltd ., "  Inv ic ta  ”  Mills, Bow Common Lane, London, E. Telegrams, "  HHl-Jones, Bochurch, London.” T elephone: 3285 East,
TACKETED  PANS 1 Copper 36 in. dia. by  36 in. deep.1 C.I. 36 in. dia. by  36 in. deep. 

1  M.S. 48 in. dia. by 36 in. deep THOMPSON & SON (MILLW ALL), LTD.,60, HATCHAM ROAD, OLD K E N T  ROAD, S.E.15.
inn EXTRACTORS by leading makersA V U  from i s  in. upwards, w ith Safety Covers. 
Jacketted  Steam  Copper and  Iron  Pans. Caloriflers- Washlng Machines—Gilled Pipes, etc. L ist sent on request. R andalls, Engineers, Barnes. Tel. i R lv. 2436. 
1 nnn STRONG N EW  W A TERPRO OF APRONS. A V l/V / To-day 's value 6s. each. Clearing a t  30s. dozen. Also large quan tity  F ilter Cloths, cheap. W ilsons, Springfield Mills Preston, Lancs. Phone 2198.

'Phone 98 Staines.O C A  and  500 Gall. Alum inium  T an k s: 500 Gall.copper Still a n d  Condenser; Single Effect E vapora tor and  Condenser; 6 f t . Cast Iron  Edge R unner. Vacuum Mixer 4 f t. by  3 f t . by 3 f t. 6 in. C.X Jacketed  Tipping P an  40 galls.H ARRY  H . G A R D A M  &  C O . L T D , S T A IN E S
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FO R SA LE  
M O R T O N , S O N  &  W A R D  D TD .

Offer from  Stock M IX IN G  P L A N T
TWO—W elded M.S. open-top M IX IN GV E S S E L S , 5 f t. dia. by 3 f t. 6 In. d e e p : 60 lbs. w.p. -with hoavy-type underdriven stirring  gear. E L E C T R IC A L  E Q U IP M E N TONE— 12J h .p . Metro-Vick 960 r.p.m . Squirrel Cage ball-bearing M O T O R , 440 volts, 3 ph. 60 cycles supply.One —  A utom atic B rookhurst S T A R T IN G  P A N E L .Five— 5 h.p. B .T .H . Squirrel Cage M O T O R S , 710 r.p .m ., 365 volts, 3 ph. 50 cycles. Complete w ith  S tar D elta S tarters.One— 10 h.p. d itto .G R IN D IN G  P L A N T
ONE— New and  unused G ardner G R IN D IN G  A N D  S IF T IN G  M A C H IN E , arranged vee-rope drive.
One—Single Roll Edge R U N N E R  for pain t grinding, 2 f t. 6 In. dia., underdriven and  arranged for direct-coupled motor.H Y D R O  E X T R A C T O R SONE— All-electric 54 In. copper b asket pltless U N D E R D R IV E N  M A C H IN E  by  B roadbent, w ith safe ty  cover.
One— 48 in. d itto , b u t w ithou t safety  cover. B oth machines la te s t t y p e ; com plete w ith starting  gear.P A N S  A N D  V A TS
“  ADAMANT ”  H eat and  Acid resisting glazed fireclay T A N K S , w hite interiors, to  the following s izes :— 4 f t. 8 in . by  2 f t. 9 in. by 3 f t . ; 4 ft. 9 in. b y  2 ft. 9 in. by  2 f t . 9 i n . ; 4 ft. 8 in. b y  2 f t. 9 in. by 2 f t . 9 in.M IS C E L L A N E O U S
ONE—Vertical M.S. R ivetted  A IR  R E C E IV E R , 3 f t. 9 In. dia. by  5 f t. high, i  in. p late. 100 lbs. w.p.
One— K estner double pipe C O N T R A F L O W  H E A T  E X C H A N G E R , 6-banks, 16 f t. 6 in. long, steel tubes 4 in. onter ; 2 in. Inner. 

W ALK M IL L , D O B C R O S S , N r .  O LD H A M . ’P h o n e  : S a d d le w o rth  6 8 .
SE R V IC IN G

R IN D IN G , Drying, Screening and  Grading of ^  m aterials undertaken for the trade . Also Suppliers of Ground Silica and Fillers, etc. Jam es K e n t ,  L td ., Millers, Fenton, Staffordshire. Telegrams : Kenmil, 
8 toke-on-Trent. Telephone : 4253 and  4254, Stoke-on- T ren t (2 lines).

R IN D IN G  of every description of chemical and o ther m aterials for th e  trade w ith improved mills.— Tho8. H il l -J o 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 SERV ICE LTD., Term inal House, 52, Grosvenor Gardens, London, S .W .l. Tel. SLOane 7059. T ranslations of every description. All languages.
P U L V E R IS IN G  and  grading of raw  m aterials. x  DOHM LTD.. 167. Victoria S treet. London. S .W .l.

W E  W A N T  T O  B U Y

SPECIALISTS
in the manufacture of

line powders 
and fillers

DERBYSHIRE STONE LTD., Matlock, Derbyshire \

Aluminium Hydroxide 
Alum inium  Sulphate 
Alum inium  Stearate 
Alum  Potash 
Ammonium Chloride 
Am yl Acetate 
Antim ony O xide 
Arsenic W hite  
Barium Carbonate 
Barium Chloride 
Barium Sulphate 
Calcium Carbonate 
China C lay 
Chlorinated Rubber 
Dinitrophenoi 
D ry Colours 
Factice

Film Scrap
Magnesium Carbonate 
Magnesium Chloride 
Magnesium O xide 
Manganese Borate 
Methylene Chloride 
N ickel Sulphate 
Paradichlorobenzene 
Sodium Arsenate 
Sodium Bisulphite 
Sodium Phosphate 
Sodium Pyrophosphate 
Sulphur
Titanium  Dioxide 
Urea
T  richlorethylphosphate 
Z inc  Sulphide

Please submit offers to 
W ALTER M O ESC H  & C O .,

Importers o f Chemicals,
Z U R IC H , Switzerland.

P A T E N T S  &  T R A D E  M A R K S
USING’S PA TEN T AGENCY, LTD. (B. T . K ing, A .I.M ecb.E., P aten t Agent), 148a, Qneen Victoria S treet, London, E.C.4. ADVICE H andbook, and Consultation Iree. Pbone i City 6161.

For all kindi ot Add Lifting, Haughton’l  Centrif ugal 
and Plunger Pumpe In Regulus and Ironac Meta!

Send for Illustrated U st
HAUGHTON’S METALLIC CO. Ltd.

30, ST. M A R Y-A T-H ILL, LONDON, E.C.3

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

FRANCIS W. HARRIS & Co. Ltd.
BURSLEM  -  Stoke-on-Trent

* Phone : S toke-on-Trent 7181.'G ram s: Belting, Burslem



SWIFT
&  COMPANY PT Y. LTD.

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

A N D  N E W  Z E A L A N D
O pen to extend connections w ith  

B R I T I S H  M A N U F A C T U R E R S
Head Office : 2 6 /30 , C larence St., Sydney, 
N .S .W . and at M elbourne, A delaide, P erth , 

Brisbane and W ellington, N .Z .
Cable Address : S W IF T , SY D N E Y

Bankers : Bank o f N ew  South  W ales, 
Sydney and L ondon.

2 years’ N egretti!&Z a m b r a
122 R e g e n t S t.,L o n d o n , W .l
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of tem perature, pressure, hum idity 
and liquid level —  save fuel 

and labour and ensure 
uniform results.

A U T O M A T IC  C O N T R O L L E R S

1 L I G H T ’ S 46
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 . L t d .
W R A Y S B U R Y ,

B U C K S . M IRVALE CHEM ICAL CD.LTD.
Mirfield • Yorkshire ■ Enqland
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M ACHINERY
M E A S U R E D ,  GUARDS

D E S I G N E D ,  W
C O N S T R U C T E D  & E R E C T E D

F.W . P O T T E R  &.SOAR l t d

w  ä  ' m a n o r  st r eet , fe n t o n
J A I M U E i S  o STAFFORDSHIRE
LIMITED • MILLERS Stoke-on-Trent 4253-4 Kenmll, Stoke-on-Trent

INSURE 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 Co. Ltd, 

7 Chancery Lane, London

  ~  G  r  a d i n  3 ,  M i x i n g /
S iev i ng  or  Sep ara t i ng  

0 0  a n d  D r y i n g  o f
o mater ials ,  etc . ,  u nde r

t a k e n  f o r  the t rade

Al so  Supp l i e r s  of
GROUND SILICA, FILLERS, 

. AND CHEMICALS

P H IP P  STREET , L O N D O N , E.C.2
Telephone :  BIShopsgate 2177.



MARK

TRADE

‘/ L I O N  ” ■ P A C K I N G S
FOR ALL PURPOSES AND PRESSURES

PLEASE CO N SU LT US
On all matters concerning 
PACKINGS & JO INTINGS 

For Chemical Plant

W R IT E  FOR C A TA LO G U E R6

J A M E S  W A L K E R  & CO., LTD.  
“ L IO N ”  W O R K S , W O K IN G , SU RREY

PHONE: W O KIN G  2432 (6 lines) GRAMS: LIONCELLE

Isk- II#
wir kiśud Mol 

•nlial

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

of Chemical and Gas 
W orks.

J/C302
P rin ted  in  G reat B ritain by  THK PKE8S ¿1 COOJtBELASns, London and- Addles tone, and  published by  B bb h  B so th k k s , L td .,  a t  Bouverie House, 154, F leet S treet, E.C.4. .March 2nd, 1946. E ntered  aa Second Class M atte r a t  th e  Hew York, U.S.A., P ost Office.
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