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BAM  AG OIL A N D  FA T  TR EA TIN G  PLA N TS

M A R G A R I N E  -  V E G E T A B L E .  G M g f l  
C O N F E C T I O N E R Y  e t c .

Bamag Ltd. supp ly  a la rge  range  o f  Plant fo r  the C hem ica l  and 
O i l  Industry inc lud ing  those m e n t io n e d  in the a b o v e  chart. Do 
not hesitate to call up o n  the services o f the  Bamag Specialist 
Chemists and Engineers to  he lp  yo u  in the p la n n in g  o f y o u r  plant. 
Full part iculars and  l iterature upo n  request.

BAMAG
B A M A G  L I M I T E D ,  U N I V E R S A L  H O U S E  

6 0  B U C K I N G H A M  P A L A C E  R O A D ,  L O N D O N ,  S .W .1
T e le p h o n e  :  S L O a n e  9 2 8 2  T e le g r a m s : B a m a g , S o w e s t , L o n d o n

BAM AG LIMITED a re  on  W ar O ffice  a n d  A dm iralty  Lisls
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S A F E T Y  F IR S T PROTECT WORKERS HANDS AGAINST 

IRRITANT SUBSTANCESTHE “ OLDBURY”  PATENT 
C A R B O Y  D I S C H A R G E R
w ill em pty and elevate up to  50 feet 
the content* of any carboy, bottle  o r 
vessel, and com piles w ith  all the con
d itions o f the Factory A c t of 1937.

Applied before work keeps hands healthy

ROZALEX L T D ., 10 N O R F O LK  S T ., M A N C H E ST E R , 2

KESTNER EVAPORATOR &  ENGINEERING
---------------------------- CO., L T D .----------------------------
5, G rosreno r G ardens, W estm inster, London, S.W.

— P O T T E R ’S -----
Machinery Guards

*  D E S IG N E D  
F O R  S A F E T Y

T  Industrial MiTTi '■
Y” SAFETY 
EQUIPMENT f c S E

ACID & ALKALI RESISTING C L O T H I N G ,  
CARBOY S A F E T Y  D E V IC E S , RUBBER, 
A S B E S T O S ,  L E A T H E R  & C O T T O N  
G L O V E S , SPLASHPROOF G O G G L E S  
AND F A C E  S H IE L D S , and everything for 
the  protection of the  Industrial W orker.
W ilte  to-day for a copy of our “ Blue Book lor Safety  
A p p lian ce,” — the resu lt of fifty y ears’ experience In 

protecting Industry.

#  U U I I. T  
F O R  S E R V IC E

P o t te r ’s  guards 
are Installed In 
works through
out the country  
and are d lstln-  
gu ish ab lebylh eir  
sound construc-  
Uon, good fitting  
and m an y exc lu 
sive features.

P I1 IP P  S T R E E T . L O N D O N . E .C .2
Tr'eoMones : FfShePigote 2177 (3

THE'TEflNTEE” STANDARD 
PORTABLE CONVEYOR
F I X E D  & P O R T A B L E  /  
C O N V E Y O R S ,
F A B R I C A T E D  
S T E E L W O R K  
E T C .  y

F i r s t  A i d  Outfi ts,  etc., complying 

w i t h  F a c t o r y  R e g u l a t i o n s ,  

F a c t o r y  T h e r m o m e t e r s ,  etc.
* ï -'/ l'U n , belt
y T  y  j f ë Â 25ft. c rs .

f Suitable
j  /  *ora

variety of 
material*

jP^T.&T. WORKS LTD
r  P hon«! B IL L E S D O N  261
B IL L E S D O N , L E IC E S T E R

FIRST AID SUPPLY CO. 1925
88, NEWINGTON BUTTS, LONDON, S .E .II

Telephone  : REL Iance  1823

THE CHEMICAL AGE M a r c h  17 , 1945

S a fe ty  F i r s t
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I R S T

9 ah , is-A THE IGNITION IMP
8 HE Ignition Imp is ever at the elbow of workers using steel 

tools in hazardous locations. He is the spark produced when 
steel strikes steel, or any other spark-inducing surface. In 
industrial plants handling inflammable or explosive products, 
his opportunities for causing damage and destruction are legion. 
Run no risks ! Kanish the Ignition Imp from your  factory by 
installing TELCON SAFETY TOOLS. Made from Beryllium- 
Copper— a new alloy of amazing strength and hardness— they give, 
service comparable with steel tools, and arc immune from danger
ous sparking. All types o f hand tools available. W rite for details.

T h e  S a fe ty  T ip  is
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A N  E N T I R E L Y  N E W  P U B L I C A T I O N

O R G A N I C  R EA GE NT S
FOR

O R G A N I C  A N A L Y S I S
Deals w i th  t h e  p r e p a ra t io n  of d e riva tives  o f  o rgan ic  
subs tances  fo r  p u rp o se s  o f  ident if ica t ion  by m elting  points .

F o r ty -o n e  reag e n ts  fo r  th is  p u rp o s e  have been  se lec ted  
fo r  de ta i led  t r e a t m e n t  a f te r  careful re - inves t iga t io n  in 
th e  H & W  L abo ra to ry .  A gen era l  su rvey  of th e  sub jec t  
includes l i t e r a tu r e  re fe ren ces  to  many o t h e r  reagen ts ,  and 
ex te n s iv e  m elting  p o in t  tab les  co m p le te  th e  volum e.

Obtainable only from  the Publishers

HOPKIN & WILLIAMS LIMITED,
1 6 - 1 7 ,  S T .  C R O S S  S T R E E T ,  L O N D O N ,  E . C . I

HOLLAND/S L M-
R O T A R Y  C O M P R E SSO R S  -

&  V A C U U M  PU M PS

LOW MAINTENANCE COSTS

LONG LIFE

I N I T I A L  E F F I C I E N C I E S  

M A I N T A I N E D  O V E R  

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

The B. A. Holland Engineering Go. L td ., 15 Dartm outh Street, London, S.W.1
W O R K S :  P E R T H  A V E N U E ,  S L O U G H

A N O T H E R

P R O D U C T IO N

172 pages 
D em y 8vo.

5 1L . P o s t
/  O  Free,
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F O U N D E D  1830
Old-established yet up-to-date in every detail, 
th is  o rg a n is a tio n  p ro v id e s  a s p e c i a l i s e d  
service for th e  chemical industry th a t ensures 
rapid ¡delivery and low prices all the  time

H U D D E R S F IE L D

|  One o f the many Holmes-Connersvllle Blowers supplied to Chemical Works. 
Capacity o f machine Illustrated. 120,000 cu. ft . per hour a gainst a pressure 
o f  3 lbs. per sq. inch. Speed -400 r.p.m.

H E A D 0 F F I C E •  T U R N B R I D G E - H U D O E R S F I E L O
LQNOON O FFICE-119 VICTOR IA S T: S W_l - M10 1 ft H D S OFFICE - 2I.BENNET T 5 H it t  BIRHIHGHAHz' 

Telephones: H uddersfield . 5 2 8 0 L O N D O N .' V i c t o r i a ,  9971 : BIRMINGHAM. M idland. 6830

M A N U F A C T U R E R S  A N D  P R O P R I E T O R S  O F
"  I N  V i r T A "  D E C O L O U R I S I N G  

I I N  V  I  V i  I  M  C A R B O N

PLUMBAGO CHARCOAL (W ood & Animal) MANGANESE 

"  I K I V I  r T A  “  b i t u m i n o u s  m a t e r i a l s  
I I N  V  I V r f  I  M  FOR ROAD CONSTRUCTION

g r i n d i n g  i r , ' f b x r ’ ::
chemical and o th e r materials for th e  trade

T H O M A S  H I L L - J O N E S ,  L T D .
MANUFACTURING CHEMISTS, INVICTA WORKS, BOW COMMON LANE' LONDON, E.3.

«nd at M EE S O N 'S  W H A R F , B O W  B R ID G E , E .I5  : :  C O N T R A C T O R S  T O  H .M . G O V E R N M E N T

T e le p h o n e :  E A S T  328S (3  t in e s ) . T e le g r a m s :  H l l l - J o n e t  B o c h u rc h , L o n d o n

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

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



D IF F U S IO N

R ED U C TIO N

EMULSIFICATION CHLORINATION
\ x / y  \ \  o  \
NEUTRAEISATIOnA PRECIPITATION

H YDROGENATION.

P,R0 D#CT1>PJfS (LTD
-CENTRAL HOUSE^UPPER WOB.URN-PlACE . 
yX^LONDON-KWC-l) ><Z><
T  E - t h l - P - H  'O  /H  E :  C U S  T O-N / o  B b - 7

M a r c h  17 , 19.(5 THE CHEMICAL AGE

HORIZONTAL STAR AERATOR 
TYPE S D / O t l O / 2

By\th,e use ofjAerox porous 

ceram ib^  m edia the 'degree's 

of diffusion can _ b e  accur- 

'a ie ly  controlled due to^-the^
(\ Y

e v e n  p o re  d e n s i ty . /  T heym e d ia - i s  .s u p p lie d  in ..s e y e n  ,
t >  ) i  r \
d iffe re n t p o r e  sizes,I r a n g in g  I

For 'I’u^ thery  p a rticu la rs  please  
s e n d  f o r  o u r  ¡6 r 0 c b ’uTer^ B '^

¡^ p ro d u c ts  o f  A Í R O A f iLTERS LTDÍ 
asgo»« and London.
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A M ES  CftO STA  M ILLS & C O M P A N Y  LTD.
M O S S  I R O N W O R K S ,  H E Y  W  O  O  D,  L A N G S .

a n d  A B B E Y  H O U S E .  V I C T O R I A  ST..: LON DO N  S.WL

ATION OF TRADE WASTE WATERS

P U R IF IC A T IO N  P LA N T S  
FO R  B L E A C H  W O R K S , 
D Y E  W O R K S , T A N 
N E R IE S ,  C O L L IE R IE S , 
B R E W E R IE S , A R T IF IC IA L  
S ILK  W O R K S , W O O L L E N  
M ILLS . C O T T O N  W A S T E  

M ILLS , E tc .. Etc.

T he t r e a tm e n t  o . t r a d e  w aste  w a te rs  calls 
fo r sp ec ia lized  e x p e rien c e . F o r o v e r  40 
y ears we have been  engaged  in th e  m an u 
fa c tu re  and in s ta lla tio n  o f m echan ical 
e q u ip m e n t fo r  th is  p u rp o se . T h e  ran g e  
of m an u fa c tu re s  is ex te n s iv e  and  includes 
S c reen s , G r i t  S e p a ra to rs ,  S e ttl in g  T an k s , 
R evolving and  R ec tan g u la r S p rin k le rs , 
B iological T r e a tm e n t  P lan ts , Pum ps, 
E jec to rs , V alves, P en sto ck s, F loating  
A rm s, L im e M ix ers , e tc . T h ese  a re  
d e sc rib ed  and i llu s tra te d  in a  c o m p re h e n 
sive se r ie s  of b o o k le ts .

Chemical Equipment lined with Established a Century
A c id - r e s i s t in g  G la ss  Enam el and a Half. 1795-1945

T. & C. CLARK & C° LTD
TELEG RA M S: WOT A E R H  AM PTON

CLARK WOLVERHAMPTON "  T 1  20204/5
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bring
immediate RESULTS

H ave  y o u  realised ju s t  h o w  b ig  the 
fuel sav ing  can  be w hen  a p lanned ,  
efficient Fuel W atc h in g  sys tem is 
o p e ra t in g  in a fac to ry  ? R esourcefu l 
fac to ry  m a n a g e m e n ts  h ave  fo u n d  in 
in tensified F ue l  W a tc h in g  th e  an sw er  
to  th e i r  fuel p rob lem s.

D o n ’t fo rge t  th a t  th e re  a re  Fuel 
Efficiency Bulletins to  p ro v id e  you 
w ith  the  la tes t  ‘ specialist know led ge  
o n  a lm o s t  every  fuel su b jec t—  
v a lu ab le  adv ice  a t  y o u r  finger-t ips, 
ready  to  be p u t  to  full p ractical 
use.

together they cannot fail
The combination o f  a good Fuel W atching system and the intelligent use o f  your Fuel 
Efficiency Bulletins cannot fail to bring immediate and very welcome econom ies in 
the consumption o f coal, gas and electricity.

■fr Fuel Watchers' Badges and additional copies o f  the 
Fuel Efficiency Bulletins can be obtained from  the 
Regional Offices o f  the Ministry o f  Fuel and Power.

ISSU ED  BY TH E  M IN ISTRY  O F F U E L  & PO W ER

YOUR FUEL 
WATCHERS

B
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THIS APPARATUS MAKES

POTENTIOMETRIC 
TITRATION EASIER

THAN TITRATION BY 
COLOUR INDICATOR

W ith  th is, the  M ullard  E lectrom etric 
T itra tio n  A pparatus T ype  E .920 , a robust 
* magic-eye ’ tun ing  indicator replaces the 
usual fragile galvanom eter. N o  external 
ba tte ry  is needed. D rift, a frequent bug
bear w ith  such apparatus, has been 
entirely  overcom e —  by an  ingenious 
new  circuit. T h e  apparatus is unaffected 
by  changes in  the  supply-m ain’s voltage, 
and  is equally suitable for research 
laboratory  or factory. Being extrem ely 
sim ple to  use, operatives w ith  no special 
train ing  can use it. T h e  price is £ 3 3 . 10 .0 . 
F o r  fu rth er particulars w rite to  the 
M ullard  W ireless Service C om pany L td ., 
M easuring  A pparatus Section, C entury  
H ouse, Shaftesbury Avenue, L ondon , 
W .C .2 .

MULLARD
M EASURING APPARATUS

Safe under severe strains!
The m any risks to which laboratory glass is 
subject when im portant tests and ex 
perim ents a re  being carried out, call for 
glassware of proved reliability under 
conditions of severe  strain.

The amazing resistant p roperties of PYREX 
Brand Scientific Glassware have been  of 
inestim able value alike to  th e  scientist, the 
research  w orker and the  m anufacturing 
chem ist.

W ith th e  rem arkably low co-effi<:ient of 
expiansion of .0000032, PYREX Brand 
Scientific Glassware is im m une from  th e  
e lfects of sudden therm al changes, which 
featu re  allows th e  s truc tu re  of PYREX 
Brand Glassware ta  be  heavier and m ore 
robust than th a t of ordinary glass, thereby  
giving additional safety against breakages 
in everyday handling.

P > Y f ô I X
REGD. TRADE M A R K . BRAND.

SCIENTIFIC GLASSWARE

P Y R E X  B rit m i S c ie n t i f ic  
G la s s w a r e  is  s u p p lie d  o n ly  
th ro u g h  L a b o r a to r y  F u r n is h 
e r s ,  b u t  i l l u s t r a t e d  c a ta lo g u e  
a n d  tw o  f r e e  c o p ie s  o f  o u r  
C h e m is t 's  N otebo ok w i l t  be 
sen t d ir e c t  oh a p p lic a t io n  
to >*s.

A sk  fo r P Y R E X  B rand  
and see th a t  you get it !

JAMES A. JOBLING & CO. LTD. 
S U N D E R L A N D .  T^ c
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BTH  R U G B Y
T H E  B R I T I S H  T H O M S O N - H O U S T O N  C O M P A N Y  L I M I T E Ö " .  R U G B Y ,  E N G L A N D

FLAMEPROOF
CONTACTOR 

STARTERS
DIRECT-ON-LINE

S T A R T E R ,  w it h  m e c h a n ic a l ly  a n d  
e le c t r i c a l l y  in t e r lo c k e d  i s o la t o r ,  
fo r  m o to r s  u p  to  1 0  H o rs e p o w e r .

C o v er can n o t be rem oved  
unless Iso la to r is open .

I s o l a t o r :—
In se p a ra te  flam ep ro o f cham ber.

S ta r te r  can be exam ined  w ith  
iso la to r  o pen  in p e rfec t safety, 
and complies with Coal Mines 
D raft Regulation 14 (Hi).

for m otors up to 
10 Horsepower 

at 400/550 volts.

S T A R T E R  (w it h o u t  Is o la to r )  
f o r  m o to r s  up  to  7 ;  H o rs e p o w e r .

Flameproof Reversing Starters up to 
6 Horsepower a t  40 0 /5 5 0  volts.

Flameproof Star-delta Starters up to 
15  Horsepower at 4 00 /550  volts.

Conform to BSS.229/1940
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ACTIVATED 
ALUMINA
ADSORBENT AND CATALYST

W R I T E  F O R  

P A R T I C U L A R S

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

M A N C H E S T E R ,  3
l o n d o n 'o f f ic e : 4  H A N G ER  G R E E N ,E A L IN G  W .S

T O W E R S
A NALYTICAL BALANCES .

Capacity 200 grm. Sensitivity 0.1 mgrm.

■

Towers Model 75 £27 . 10 . 0
(illustrated)

Towers Model 55 £19 . 10 . 0

ACID-RESISTING 
=CEMENTS=
P A T E N T  A C I D - P R O O F  

N O N - S L I P  F L O O R S

Consult~

F. HAWORTH ( A C I  C E M E N T 1 N G )
L T D .

RAM SBOTTOM • LANCASHIRE

Made In o u r workshops at W idnes.

Full particulars on application 
J. W . TOWERS & CO. LTD.

Head Office and Works : W ID N E S

MODEL 7S M A N C H E S T E R  : 44 Chapel S t .. Salford 3 L IV E R P O O L : 134 B ro w n lo w  H ill





SODIUM O X A L A T E

P h o n e : N e w  C ro s s  1826
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Good timber is scarce, but for essential work

still supply VATS
IN TIMBER UP TO 

PRE-WAR STANDARD 

OF QUALITY AND 

SEASONING

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

H arders Rd., P eckham , LONDON, S.E .15

CARTY’S can

R E A S O N S  F O R  U S IN G

‘A n a l a R ’ CHEMICALS
0  T h ey  a r e  o f B ritish  M a n u fac tu re

£  T h ey  c o n fo rm  to  p u b lish ed  s ta n d a rd s  o f p u r i ty

O  T h ey  a r e  su p p lied  u n d e r  lab e ls show ing  
m a x im u m  lim its  o f a ll lik e ly  im p u r i t ie s

0  T h ey  a r e  b o ttle d  u n d e r  c o n d itio n s  w hich  
e n su re  fre e d o m  fro m  c o n ta m in a tio n

9  T h ey  a r e  so p u re  t h a t  ‘ r e a g e n t  e r r o r s  ’ a re  
e lim in a te d

'A n a laR ’ laboratory chemicals are essentially intended 
for use as the standard analytical materials in laboratories 
w here im portant and responsible w ork  is undertaken.
The ' AN ALAR' specifications are  set out in the publication  
"A N A LA R  STANDARDS FOR LABORATORY C H EM IC A LS ."

Third Edition 
Price : 5s. Od. Postage extra

THE BRITISH DRUG HOUSES LTD.
G R A H A M  S T R E E T  L O N D O N  N .l
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B O U V E R IE  H O U S E , 154 F L E E T  S T R E E T , L O N D O N , E .C .4
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GLASGOW: 1 1 6  H ope S tree t (Central 3970 ) B IR M IN G H A M : D aim ler H ouse, Paradise S tree t (M idland 0784-5 )

T H E  CH EM ICAL A GE offices are closed on S atu rdays  in accordance w ith the  a ^ j^ io a .p f  the five-day week by
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it se as 26s.

T he Severn Barrage
g rid . T h ese  m o d ifica tio n s  h a v e  g iv en  
r ise  to  c e r ta in  c h an g e s  in  th e  d e s ig n  of 
th e  s ta tio n  w h ich  it is  n o t  n e ce ssa ry  to 
d e sc rib e  h e re .

T h e  p r in c ip a l  m o d ifica tio n  is in  th e  
m eth o d  of w o rk in g . T id a l  p o w er is 
in te rm it te n t .  O v e r e ac h  24 h o u rs  th e re  
w ill  be  tw o p e rio d s  o f ab o u t 7 h o u rs  each  
d u r in g  w h ich  th e  b a r ra g e  p la n t  w o u ld  
o p e ra te , le a v in g  tw o p e r io d s  o f 5 h o u rs  
each  w ith o u t p ro d u c tio n . T h e  o u tp u t  on 
s p r in g  tid e s  is  m u ch  g re a te r  th a n  on 
n e a p  tid e s  a n d , fu r th e rm o re , h ig h  w a te r  
o ccu rs  a b o u t 48 m in u te s  l a te r  e ac h  d ay . 
N o th in g  c an  be  d one  to  sm o o th  o u t th e  
se a so n a l v a r ia tio n s  o f th e  p o w e r a v a i l 
a b le , a n d  th e  1933  C o m m ittee  fo resaw  
g re a t  d ifficu lties  in  u t i l i s in g  a  d a ily  
v a r ia tio n  in  p o w er of th is  c h a ra c te r . 
T h e y  re co m m e n d e d  a  sy s tem  o f p u m p ed  

s to ra g e  w h e reb y  p a r t
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e n te r ta in e d  th a t  th e  g e n e ra tio n  of 

e le c tr ic a l p o w er f ro m  th e  r iv e r  S e v e rn  
w ould  lea d  to e le c tr ic ity  c h ea p  e n o u g h  
to e n a b le  e le c tro -c h e m ic a l in d u s tr ie s  to 
be d e v e lo p ed  in  th is  c o u n try  h a v e  been  
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e x cep tio n s. T h ese  
e x cep tio n s  a re  based  
u p o n  l a te r  d e v e lo p 
m en ts  in  th e  d esig n  
of h y d ro  - e le c tr ic  
p la n t ,  e n a b lin g  few er 
b u t l a r g e r  tu rb in e  
a n d  a l te rn a to r  u n its  
to  b e  i n s t a l l e d ; th e  
g re a t  in c re a se  in  th e  
p r ic e  of co a l de 
liv e red  to e le c tr ic ity  
p o w er s ta tio n s  s in ce  
1 9 3 3 ; th e  p re se n t  a n d  
fu tu re  n e ce ss ity  fo r  
c o n se rv in g  c o a l ; an d  
la s tly , th e  g re a t  ex
p a n s io n  in  th e  . su p 
p ly  a n d  c o n tro l of 
e le c tr ic i ty  w ith  the. 
d e v e lo p m e n t o f th e
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of th e  p o w e r g e n e r 
a ted  w o u ld  b e  u sed ' 
to  p u m p  w a te r  b ack  
in to  s to ra g e  so th a t  
th e  v a r ia b le  a n d /  in 
te rm it te n t  p o w e r  
co u ld  b e  re p la c e d  
e ith e r  by  c o n s ta n t 
c o n tin u o u s  p o w er o r  
by  p o w er v a ry in g  
w ith  th e  d a ily  d e 
m an d . I n  th ese  c ir 
c u m s ta n c e s  th e  p o w er 
a v a ila b le  p e r  y e a r  
w as c a lc u la te d  to  be 
16 10  m ill io n  u n its . 
T h e  1943  C o m m ittee  
h a s  com e to th e  co n 
c lu s io n  th a t  th e  v a ry 
in g  a n d  in te rm it te n t
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o u tp u t  of th e  b a r ra g e  co u ld  be tak en  up 
by th e  e x is tin g  e le c tr ic a l g r id  by o p ty a t- 
in g  th e  co a l-fired  s ta tio n s  to  su it the  
o u tp u t  of th e  b a rra g e . B y th is  m ean s 
p u m p ed  s to ra g e  is a v o id e d , b a r ra g e  
c u r re n t  w ill be c h e a p e r , a n d  th e  e n e rg y  
a v a ila b le  w ill be in c re a sed  by A p p ro x i
m a te ly  2 10 0  m ill io n  u n its  p e r  an n u m .

O u r re a d in g  of th e  re p o rt  is th a t  since  
th e  p o w er o u tp u t  is  in c re a se d  a n d  th e  
c a p ita l  co st m a te r ia lly  d e c re ased  by 
e l im in a t in g  th e  p u m p e d  s to ra g e  sy s tem , 
th e  C o m m ittee  h a s  a d o p te d  th is  p ro p o sa l 
as a  m ea n s  fo r re d u c in g  th e  co st o f the  
c u rre n t , a n d  th a t  w ith o u t th is  ch an g e  
th e re  w o u ld  be no  eco n o m ic  b a s is  fo r the  
c o n s tru c tio n  of a S ev e rn  b a rra g e .

C oal-fired  s ta tio n s  s u p p ly in g  c u rre n t  
to th e  g r id  a re  re s tr ic te d  in  th a t  o u tp u t 
from  a n y  one  so u rce  is l im ite d  to a 
re a so n a b le  p ro p o r tio n  of th e  to ta l 
d em an d  on th e  system  a t an y  tim e. 
T h is  l im ita tio n  in  th e  case  o f th e  S ev ern  
b a r ra g e  .is to be 20 p e r  cen t, o f the  
d e m a n d . O n  th is  b a s is  a n d  on  1944 
p rice s  i t  is c o n c lu d ed  th a t  b e tw een  the  
y e a r  1055 , w hen  th e  b a r ra g e  co u ld  be in 
o p e ra tio n , an d  1970  th e  co st o f c u r re n t  a t 
re cep tio n  p o in ts  \you ld  b e  0 .2 7 3d. p e r 
u n it, f a l l in g  to  o .262d. a f te r  1970 , by 
w h ich  tim e  th e  re s tr ic tio n  w ou ld  cease  to  
o p e ra te . T h e  co st a t b a r ra g e  su b s ta tio n s  
w ou ld  be o .so g d ./k W h  ; w ith -co a l saved  
a t th e  a v e ra g e  ra te  o f 1.046  lb ./k W J i, 
th e  a v e ra g e  cost o f coal d e liv e re d  to 
coal-fired  s ta tio n  b u n k e rs  w o u ld  h a v e  to 
be 3 7 s. 3 d. a ton  to ju s t ify  th is  fig u re  of 
o .209d. on  p u re ly  eco n o m ica l g ro u n d s . .

T h e  C o m m ittee  h a s  co n sid e re d  w h a t 
use  can  b es t be  m ad e  of e le c tr ic a l e n e rg y  
o f th is  in te rm it te n t  c h a ra c te r . I t  w as 
h o p e d  th a t  som e d ire c t in d u s tr ia l  use 
m ig h t b e  fo u n d  by th e  e rec tio n  o f suit* 
a b le  fa c to r ie s  in th e  n e ig h b o u rh o o d  of the  
b a r ra g e ,  b u t th is  w as ru le d  ou t s in ce  it 
w as fo u n d  th a t  no  in d u s try  is a t  p re sen t 
e q u ip p e d  to u til ise  in te rm it te n t ,  v a r ia b le , 
a n d  p ro g re s s iv e  e n e rg y  in  a cc o rd an c e  
w ith  th e  tid a l cycle. Tt w as th o u g h t 
p o ss ib le  th a t such  p ro cesses m ig h t be 
d ev ised  in  fu tu re  a n d  p a r t ic u la r  re fe re n ce  
is m ad e  to  th e  m a n u fa c tu re  o f m ag n e s iu m  
o x id e  or th e  p ro d u c tio n  of h y d ro g e n  and 
o x y g en  by th e  e le c tro ly s is  of w a te r . I t  
d oes n o t a p p e a r , h o w e v e r, th a t  th e re  
w o u ld  be a n y th in g  lik e  suffic ien t d em an d  
to a b so rb  th e  b a r ra g e  o u tp u t, a t  a n y  ra te  
fo r som e tim e . O th e r  m eth o d s  o f u t i l is 
in g  th e  c u r re n t  w ere  in v e s tig a te d , such  as

d is t r ic t  h e a t in g , c o -o p era tio n  w ith  o th e r  
t id a l  sch em es w h ich  m ig h t o p e ra te  w hen  
th e  S ev e rn  b a r ra g e  w as o u t o f co m m is
sio n , s im ila r  c o -o p era tio n  w ith  h y d ro 
e le c tr ic  s ta tio n s , a n d  p u m p e d  s to ra g e  as 
m en tio n ed ' p re v io u s ly . F o r  v a rio u s  
re a so n s  a ll  th ese  so lu tio n s  w ere  re je c te d , 
a n d  i t  w as d e c id ed  th a t  th e  o n ly  feasib le  
m eth o d  w as to  c o u p le  th e  b a r ra g e  p la n t  
to th e  g r id  sy s tem  a n d  to re g u la te  th e  
o u tp u t  o f co a l-fired  s ta tio n s  so th a t  they  
m ig h t, to g e th e r  w ith  th e  b a r ra g e ,  g iv e  an  
o u tp u t  v a ry in g  w ith  th e  d a ily  f lu c tu a tio n  
of d e m an d .

U n d e r  th ese  co n d itio n s  th e  decision  
w h e th e r to b u ild  th e  S e v e rn  b a r ra g e  
s ta tio n  o r n o t is one of e x tre m e  d ifficu lty  
becau se , s ince  th e  b a r ra g e  c u r re n t  is n o t 
p ro d u ced  a t  th e  sam e  tim e  each  day  
o w in g  to th e  d a ily  recessio n — som e 48 
m in u te s— of th e  tim e  of h ig h  w a te r , the  
sam e  c a p a c ity  o f coa l-fired  s ta tio n s  m u st 
be b u ilt  a n d  m a in ta in e d  w h e th e r  th e  
S ev e rn  b a r ra g e  is c o n s tru c te d  o r not. 
W e  th u s  h a v e  ( 1) a  h u g e  e x p en se  in 
b u ild in g  th e  b a r ra g e ,  e s tim a te d  a t 
7(4 7 ,000 ,0 0 0 ; ( 2) a  re d u ce d  effic iency  in 
lb . /k W h  fo r  th e  coa l-fired  s ta tio n s , w hich  
m u st w o rk  in te rm it te n tly  o r a t  le a s t a t 
lo w er o u tp u t, in  o rd e r  th a t  th e  g r id  m ay  
acc ep t th e  b a r ra g e  . c u r r e n t ; (3 ) an  in 
c rea se d  c a p ita l  cost p e r  k W h  fo r coa l- 
fired s ta tio n s , s ince  th e ir  lo ad  fa c to r  w ill 
c e r ta in ly  no t be im p ro v ed . On th e  o th e r  
h a n d , i t  is  show n in  an  a p p e n d ix  to  the  
re p o rt  th a t  “ t id a l  e n e rg y  can  u n d e r  c e r 
ta in  co n d itio n s , d e p e n d e n t on c a p ita l  
c h a rg e s , w o rk in g  co sts, an d  p r ice  of co a l, 
be su p p lie d  a t a  co st n o t g r e a t e r t h a n  the  
a v e ra g e  co st o f e n e rg y  from  coal-fired  
s ta tio n s  an d  in so d o in g  sav es th e  co n 
su m p tio n  o f coal th a t  w o u ld  be n ecessa ry  
if i t  w e re  su p p lie d  from  such  s ta tio n s .”

W h e th e r  th e  b a r ra g e  sh o u ld  be  b u ilt  or 
n o t, th e re fo re , d e p e n d s  on th re e  fac to rs . 
On th e  s t r ic t ly  eco n o m ic  side  th e  fac to r 
is th e  p r ic e  of coa l. I t  is su g g e ste d  in 
th e  re p o rt  th a t  th e  a lre a d y  h ig h  p rice  of 
co al w ill no t d ec re a se , b u t  on th e  c o n 
t r a r y  w ill c o n tin u e  to in c re ase . T h e  
a v e ra g e  p r ice  o f coal (p re su m a b ly  d e 
liv e re d  to  th e  C e n tra l  E le c tr ic i ty  B oard  
S ta tio n s) ro se  fro m  14s. 8d. in 19 33  to 
t6s. tod. in  1936  a n d  to 42s. 2d. in 1944 . 
C o n c u rre n tly  w ith  th e  p ro p h e cy  o f the 
in c re a s in g  p r ic e  o f co al th e  re p o rt  a lso  
p ro p h e sie s  a  d e c re a s in g  q u a n ti ty  o f coal 
re q u ire d  p e r  k W h  a t co a l-fired  s ta tio n s ,
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dow n to  a  l im it of 0.54  lb. c o a l /k W h  
w h ich , it is re ck o n e d , w ill be re ac h ed  in 
o r ab o u t th e  y e a r  2035 . U n d e r  these  
c o n d itio n s , a d m itte d ly  p ro b le m a tic a l,  it* 
is c o m p u te d  th a t  th e  S e v e rn  b a r ra g e  
w ou ld  - be eco n o m ic  o v e r a n  80-y ear 
a m o rtisa tio n  p e rio d  if th e  p r ic e  of coal 
w ere  49s. id . in  1962 , 49s. yd. in 1970 , 
r is in g  s te a d ily  to 90s. 6d. in  2035 . I t  
m u st n o t be  fo rg o tte n  th a t  th e  p re sen t 
p rice  of co al is a b n o rm a l an d  th a t  the 
M in is te r  o f F u e l  h a s  a p p o in te d  a T e c h 
n ica l C o m m ittee  on  C oal M in in g  (w hich  
sh o u ld  re p o r t  soon), th e  o b jec t of w h ich  
is to d e c re ase  th e  cost of coal by 
a p p re c ia b ly  in c re a s in g  th e  o u tp u t p e r 
m an -sh ift.

T h e  seco n d  fa c to r  is th e  n ecessity  fo r 
c o n se rv in g  coa l. I t  is q u ite  ev id en t 
fro m  th e  f ig u res g iv e n  th a t  we a re  no t 
g o in g  to  g e t c u r re n t  a n y  c h e a p e r  (to  say

NOTES AND
Boiler Plant Maintenance

O N  p re v io u s  o ccasio n s we h a v e  m ad e  
re fe re n c e  to th e  m erits  o f m a in 

ten a n ce  e n g in e e rs , w h o se  b ra n c h  of w ork  
has su ffered  h e a v ily  d u r in g  th e  w a r 
from  sh o r ta g e  of m an -p o w er. W e  are  
th e re fo re  a ll  th e  m ore  g la d  to  h e a r  of 
th e  issu e  o f a  b o o k le t w h ich  w ill be of 
a ss is ta n c e  to th em , a t  a n y  ra te  to those  
w ho a re  c h a rg e d  w ith  th e  m a in te n a n c e  
of b o ile rs . O fficia ls o f th e  M in is try  of 
F u e l , w hose F u e l E ffic iency  C o m m ittee  

-has p ro d u c ed  th e  p a m p h le t  (F u e l  E ffi
c ien cy  B u lle tin  N o. 38 ), in fo rm  u s th a t 
th ey  h a v e  se a rc h e d  tec h n ic a l lib ra r ie s  
a n d  b o o k sh o p s in  v a in  fo r a  . re lia b le  
g u id e  to  th e  p ra c t ic a l  s id e  o f b o ile r  
p la n t  m a in te n a n c e , th o u g h  b o ile r  p la n t  
o p e ra tio n  is d e a lt  w ith  a d e q u a te ly . NTo 
do u b t th is  la c k  of g u id a n c e  h a s  som e
th in g  to do  w ith  th e  p o o r s ta te  of m uch  
in d u s tr ia l  b o ile r  p la n t  to -day . T h e  
c lose  s c ru tin y  w h ich  s team  g e n e ra tio n  
a n d  b o ile r  p la n t p e rfo rm a n c e  h a v e  been 
g iv e n  on a  n a tio n a l  sc a le  u n d e r  w a r 
c o n d itio n s  h a s  show n th e  e x te n t to 
w hich  m a in te n a n c e  o f p la n t  h a d  been 
n e g le c te d . “ In  m an y  in s ta n c e s ,”  th e  
M in is try  p o in ts  o u t, “  th e  c o n d itio n  of 
th e  b o ile r  p la n t  w as fo u n d  to  be such 
th a t  efficient o p e ra tio n  w as im p o ssib le , 
th e  m o st e le m e n ta ry  p r in c ip le s  of b o ile r  
m a in te n a n c e  h a v in g  been  ig n o re d . ' A ll 
e ffo rts  to ra ise  p e rfo rm a n c e  to  a  h ig h

th e  lea s t)  d u r in g  the  first 80  y ea rs  of th e  
life  o f th e  S ev e rn  b a r ra g e  th a n  w e sh o u ld  
if vhe b a r ra g e  w as n o t b u ilt .  Is  it w o rth  
w h ile  b u ild in g  th e  b a r ra g e  in  o rd e r  to 
sav e  a  q u a n ti ty  of co a l w h ich  is e s tim a te d  
to be ab o u t 1 ,000,000  to n s  a y e a r  in  19 35 , 
d e c re a s in g  to ju s t  o v e r 500,000  to n s a 
y e a r  by 2035 ?

T h e  th ird  fa c to r  is  th e  c o n tr ib u tio n  
w h ich  th e  b u ild in g  of th e  b a r ra g e  w o u ld  
m ak e  to  e m p lo y m e n t in  th e  . d ifficu lt 
p o s t-w a r p e r io d  th a t  is so n e a r ly  upon  
us. I t  is e s tim a te d  th a t  d u r in g  th e  
e ig h t y e a rs  of c o n s tru c tio n  th e re  w ou ld  
b e  a n  a n n u a l  a v e ra g e  of 1 1 ,7 2 7  m en  
em p lo y ed  in  th is  w o rk . C le a r ly ,  th e  
d ec is io n  is no t g o in g  to be  easy . 
W h a te v e r  is d ec id ed , i t  is  fu l ly  a p p a re n t  
th a t  w e c an n o t e s ta b lish  c h ea p  p ow er 
in d u s tr ie s  on th e  b asis  o f  th e  S ev e rn  
b a rra g e .

COMMENTS
lev e l m u s t, of co u rse , fa il if  th e  p la n t  
is no t in  a  g o o d  s ta te  o f re p a ir .  I f  th e  
p la n t  is w ell m a in ta in e d  good  re= ults 
a re  m ore  e a s ily  g o t fro m  in fe r io r  fu e ls  
a n d  th e  d e m a n d s  on  b o ile r-h o u se  lab o u r  
a re  eased . A sp e c ia l a d v a n ta g e  of th is  
B u lle t in  N o . 38  is th a t ,  a lth o u g h  th e re  is 
in it a  w e a lth  o f re a l ly  u se fu l fa c ts  an d  
su g g e s tio n s , th ese  a re  se t ou t in  such  a 
m an n e r th a t  th e  in fo rm a tio n  is q u ick ly  
g ra sp e d .
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T H E  d ecisio n  o f th e  M in is te r  of T o w n  
a n d  C o u n try  P la n n in g  to  p e rm it  th e  

c o n s tru c tio n  o f a  cem en t w o rk s a t 
C a u ld o n  L ow , S ta ffo td sh ire , a p p e a re d  
to se t a te rm  to  th e  c o n tro v e rsy  ab o u t 
th e  a m e n itie s  of th e  M a n ifo ld  V a lley . 
T h e  d ec isio n  lay s  dow n  th a t  th e  ex 
p lo ita tio n  of B r i ta in ’s n a tu ra l  w e a lth  
m u st tak e  p re c e d e n c e  of th e  ru ra l  s ta tu s  
q u o , p ro v id e d  th a t  d u e  a r ra n g e m e n ts  a re  
m ad e  ab o u t m a n u fa c tu r in g  a n d  w o rk in g  
m eth o d s a n d  su ita b le  la n d s c a p e  t r e a t 
m en t. As a r e su l t  o f  re p re se n ta tio n s  
m ad e  by  the  C .P .R .E .  an d  o th e r  bod ies 
it h a s  been la id  dow n th a t  q u a r ry  w aste  
m u st be  c a r te d  a w av , th a t  tree s  m u st be 
p la n te d  on la n d  sp o ilt  by  q u a r ry in g , and  
th a t  sm o k e  a n d  d u s t  m u st be  red u ced  to 
a m in im u m , a n d  th e  M in is te r  sa id  th a t 
he h ad  tak en  g e o lo g ic a l a n d  econom ic  
fa c to rs  in to  a c c o u n t, a s  w ell as q u es
tio n s  o f  am e n ity . It com es a ll th e  m ore
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a s  a  su rp r ise , th e re fo re , to le a rn  th a t  a 
r ich  seam  of co al h a s  b een  d isco v ered  in  
th e  v ic in ity  o f C a u ld o n  Low . T h is  in 
d eed  p u ts  a  new  co m p le x io n  on th e  
m a tte r , a n d  th e . m a in  eco n o m ic  a d v a n t
a g e  of o p e n in g  th e  c em en t w o rk s  d is 
a p p e a rs  in  a  flash . F o r  th e re  is  no 
d o u b t th a t  th e  o p e n in g  of a  new  c o llie ry  
w o u ld  s u i t  th e  u n e m p lo y e d  m in e rs  of 
C h e a d le  f a r  b e tte r  th a n  c o u ld  a  cem en t 
w o rks. T h o se  w h o  fo u g h t  fo r p re se rv 
in g  th e  a ttra c t iv e n e s s  o f th e  c o u n try s id e  
w ill be  th e  b e tte r  p le a se d , too. F o r  
to -d ay  th e  o p e n in g  of a  p i t  no  lo n g e r  
m ea n s  th e  d e v a s ta tio n  o f a  w id e  a re a , 
a s  th e  c o llie ry  a t  C a lv e r to n , in  ru r a l  
N o tt in g h a m sh ire ,  b e a rs  w itn ess . I t  
lo o k s as th o u g h  b o u n teo u s  N a tu re  h a s  
sp ru n g  a p le a sa n t  su rp r is e  on  b o th  
p a r tie s  to  th e  c o n tro v e rsy .

Evanescent Ink
E F E R R I N G  to th e  le t te r  fro m  M r. 
M a th ew s in  o u r  issu e  o f M a rch  3 

(p . 205) on  th e  su b je c t “ W a s te  P a p e r  
a n d  th e  C h e m is t,”  a c o rre sp o n d e n t re 
c a l ls  a  n o te  p u b lish ed  in  th e  w eek ly  
jo u rn a l  P ro m e th e u s , e d ite d  by  th e  d is 
t in g u ish e d  d y estu ffs  c h em ist, P ro fe sso r 
O . N . W it t ,  a n d  p u b lish e d  in  G erm an y  
in  th e  c lo s in g  y e a rs  o f th e  19 th  c en tu ry . 
T h e  scope  of th e  jo u rn a l  w as to  e n lig h te n  
th e  p u b lic  a b o u t sc ien tific  an d  tec h n ica l 
d e v e lo p m e n ts , a n d  one  of th e  e d ito r ’s 
w e ek ly  a r tic le s  d e a l t  w ith  th is  v e ry  
p ro b le m  of d e - in k in g  p a p e r . T h is  w as 
a t  th e  tim e  w h en  n e w sp a p e r  p r in te r s ,  
e sp e c ia lly  in  F ra n c e  a n d  A m erica , w e re  
in  th e  h a b it  o f u s in g  a n il in e  d y es fo r 
p r in t in g ;  th e se  w ere  e a s ily  rem o v ed  by  
b le a c h in g , th u s  g re a t ly  f a c i l i ta t in g  th e  
d e - in k in g  o f u sed  p a p e r . D r . W it t  w as 
s tro n g ly  in  a g re e m e n t w ith  th is  p ra c tic e , 
a n d  a sk e d  “  W h y  sh o u ld  one  p r in t  
e v a n e sc e n t new s on p e r is h a b le  p a p e r  
w ith  im p e r ish a b le  in k  ?”  T h e  p ro b lem  
to -d ay  is  m u ch  th e  sa m e , a n d  o u r  c o rre s 
p o n d e n t a sk s  w h y  e a s ily  re m o v a b le  o r 
b le a c h a b le  d y estu ffs a re  so l i t t le  in  use  
in  th e  p r in t in g  in d u s try ,  e v en  fo r  new s
p r in t ,  w h ich  n o rm a lly  does n o t h a v e  so 
lo n g  a  life  as d o c u m e n ts , bo o k s, an d  
th e  like .

P e ru ’s portland cem ent production in 
creased from 285,000 barrels in 1928 to
1,227,000 barrels in  1943 and the opening up 
of fu rther limestone deposits is under con
sideration.

Royal Institute of Chemistry
T h e  P r e s id e n t ’s  A d d re s s

A T the 67th annual m eeting of th e  Royal 
In stitu te  of C hem istry held on M arch 

12, P rofessor A lexander F ind lay , the p re si
dent, em phasised th e  growing opportun ities 
for men of science to bring  abou t a b e tte r 
balance betw een science and politics and 
betw een knowledge and power. T he tasks 
of governm ent and the  form ation of a 
national and in te rn a tio n a l policy which will 
secure the  fullest and m ost com plete d e 
velopm ent and expression of hum an n a tu re , 
when beauty  and goodness m erge and blend 
together with tru th , depended in p a r t  on 
values o ther th an  the scientific, and involved 
problem s which could no t be solved m erely 
by the application  of the laws of n a tu ra l 
science. H ow ever, in  securing the  m ateria l 
well-being of the people and in advancing 
in dustria l p rosperity , science was all im por
ta n t and represen tatives of scentific in s titu 
tions on the  P a rliam en ta ry  and Scientific 
Com m ittee were playing a p a rticu la rly  im 
p o rtan t p a r t  in keeping the G overnm ent in 
form ed about the discoveries and app lica
tions of science and in providing a scientific 
m ethod of approach to the problem s of 
national adm in istra tion , a  m ethod infused 
w ith the  sp ir it of tru th  ra th e r  than  of p re 
jud ice  o r p a rty  partisansh ip .

T he roll of m em bership of the  In s titu te  
had increased by 523 to 9227 and th e  reg is
te r  of s tuden ts by 205 to 1225. T he local 
sections had been active 111 m ain ta in 
ing the scientific in te res ts of the m em bers 
by m eans of lectu res and discussions.

N ew  C h a r te r  S u g g e s te d

T he p residen t noted w ith sa tisfaction  the 
g rea te r collaboration  among the  various 
organisations of chem ists and th e  b e tte r 
co-ordination  of th e ir activ ities, in which 
rep resen ta tives of the  In s titu te  had con
tinued  to' play th e ir  p a rt. H e congratu la ted  
the  Chem ical Council on having gained from 
in d ustria l firms and p rivate  subscribers 
g reatly  increased financial su p p o rt for 
chem ical publications. I t  w as 60 years 
since the In s titu te  was incorporated  by 
Royal C harte r. I ts  m em bership had in 
creased twentyfold and th ere  had also taken  
place rem arkable  expansion of the activ ities 
of chem ists in both range  and variety . It 
was a  tr ib u te  to the  foresight of those who 
were responsible fo r d raw ing up  the 
C h a rte r  th a t th e  In s titu te  had so success
fully ad ap ted  itself to changing conditions, 
but th e  tim e had come to reform ulate  
its  aims and in terests and to a d ap t 
its  organ isation  so as the  m ore effec
tively to achieve its  aim s and fulfil its 
responsibilities. P roposals for modifying 
the  C h a rte r  and by-laws would De laid 
before the m em bers in  due course.
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M agnesium  Production—I
Developments in Thermal Reduction Processes

b y  D. D . H O W A T , B .S c ., P h .D ., F .R .I .C ., A .M .I .C h e m .E .

W A R -T IM E  dem ands on the supplies 
of p ractica lly  every m etal of comm er

cial value have forced increased production. 
O utstanding in th is increased  production 
is the  significant new record  'o u tp u t of 
m agnesium . In  the  U n ited  S ta tes of 
Am erica in 1939 the  annual p roduction  of 
m agnesium  was about 3500 tons, while five 
years la te r  the figure had risen  to 250,000 
tons. In  B rita in  p roduction  figures ju st 
disclosed 1 show th a t the  ou tpu t of m ag
nesium rose from  5000 tons in 1939 to 23,000
10-43, alm ost a 500 per cent, increase. In  
view of the  lack of hydro-electric  power and 
the s tra ined  fuel position in th is country 
the figures noted constitu te  a rem arkable 
achievem ent.

G ra n t2 s ta tes th a t  about half a ton of 
m agnesium is inco rpora ted  in every bom ber 
and fighter p lane produced in the  U nited  
S ta tes, the  g rea te r percentage of the  m ag
nesium o u tp u t being absorbed in a irc ra ft 
s tru c tu ra l pa rts . T he m ain s tru c tu res  of 
m achine-gun tu rre ts  in A m erican planes a re  
made of m agnesium  sheets and castings, 
while p ractica lly  every type of m ilita ry  a ir
c raft, from large four-engined bom bers to  
sm all tra in in g  p lanes, is fitted  w ith m ag
nesium wheels. E x truded  m agnesium  I- 
beams a re  being em ployed in the  floor con
s truc tion  of the  newer types of Douglas 
cargo planes. An associated w ar-tim e use 
of the m etal—the m anufacture  of incendiary 
bombs—also calls for larg e  tonnages. A 
500-lb. incendiary  bomb known as a “  block 
bu rn er ”  is composed largely of powdered 
magnesium.

Post-w ar developm ents in engineering as 
applied to tran sp o rt, w hether by a ir, land, 
o r sea, are  certa in  to employ magnesium to 
a g reatly  increased  ex ten t. In  view of th e  
war-tim e expansion of the industry , sup
plies of the  m etal will be available on a 
large scale and alm ost certain ly  a t keen 
prices. A g rea t opportun ity  will be afforded 
to designers to b reak  away from  trad itiona l 
features and to  strike  ou t boldly along new 
lines. T he extensive em ploym ent of the 
ligh t m etals need not be restric ted  to tra n s 
port engineering on ly ; household fittings 
and appliances offer fields of use for these 
m etals w ith g rea t accruing benefits to house
wives.

T h e  P r ic e  o f M a g n e s iu m
M agnesium produced in the U nited  S ta tes 

is p riced  a t p resen t a t about 20 cents pe r lb. 
{roughly Is.) , and it is p ractically  certa in  
th a t th is  figure will show a reduction  in 
post-w ar years. T h is low price constitu tes

a real challenge to the  m agnesium  producers 
in th is country . C onsiderable investigation  
and reseach, w ith rea l p lan t developm ent, 
have taken  place in B rita in  during  the  w ar 
years, bu t w ill the lechnical skill requ ired , 
combined w ith the m odern and efficient 
p lan t, allow m agnesium  to be" produced at 
prices com parable w ith those ob tain ing in 
the U n ited  .S tates?

M odern m ethods for the  production  of 
m agnesium  orig ina ted  in  the  experim ents 
of Bunsen in 1852, when he obtained puro 
magnesium  by the  electrolysis of the  fused 
chloride. T he S ta ssfu rt deposits in  G er
m any yielded a double chloride of m agne
sium and potassium  (carnallite) which 
proved the  most su itab le  m ate ria l for the 
p roduction  of m agnesium  by electrolysis. In  
1886, the  first e lectro ly tic  m agnesium  p lan t 
began to operate  a t B rem en and un til 1917 
Germ any had alm ost a com plete monopoly 
of the sale of th is m etal. As a resu lt of 
the rise  in price of m agnesium  during  th e  
F irs t G erm an W ar, some A m erican firms 
en tered  the  field, th e  Dow Chem ical Com
pany build ing  quite  a large p lan t in M ichi
gan in 1917. C onsum ption of m agnesium  in 
the U nited  S ta tes in 1918 was 284,000 lb ., 
so th a t to-day’s consum ption is about 2000 
tim es th a t of 26 years ago.

E le c tro ly tic  P ro c e s s e s
E lectrolysis of fused b a ths of magnesium 

chloride proved the  only im portan t com m er
cial m ethod of production for m any years. 
M agnesium oxide is extrem ely difficult to 
reduce and in  trea tin g  m agnesite ores the 
chloride is form ed by in terac tion  w ith c a r 
bon and chlorine a t nigh tem p era tu res  :

MgO +  C lJ +  C -v  MgCl +  CO ...........  (1)
Subsequent e lectrolysis releases the ch lor
ine, which is recycled for fu r th e r  use, 
w hile th e  m etal is set free in th e  m olten 
form.

V arious difficulties a re  encountered  in the  
electro ly tic  process : e.g., th e  form ation  of 
anhydrous m agnesium  ch lo rid e ; the  co rro 
sive ch arac te r of the chlorine gas which 
m ust be handled  in large  q u an titie s ; losses 
of ch lo rine; and the  in trica te  design of the  
e lectro ly tic  cell. M any a ttem p ts have been 
m ade to  devise therm al reduction  processes 
for the  production  of m agnesium ' bu t un til 
very recently  these had  m et with b u t little  
success and v irtua lly  th e  en tire  magnesium  
ou tp u t was obtained by the e lectrolysis of 
fused chlorides.

In  the  developm ent of therm al reduction  
processes some serious difficulties a re  e n 
countered , cen tring  m ainly around  th e  p rice
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of the  reducing agent, the tem pera tu re  at 
which reduction  occurs, and the highly pyro- 
phoric n a tu re  of m agnesium  vapour and 
dust. As m agnesium  boils at 1097°C., the 
reduced m etal is liberated  in the vapour 
form , and the condensation of_ the vapour 
and collection of th e  dust p resen t tricky p ro 
blems. A wide choice of reducing agents 
exists : carbon, silicon, alum inium , ferro- 
silicon, calcium  carb ide, and silicon carbide. 
Although carbon is obviously the  cheapest 
reducing agent, a carbon-arc  furnace is 
necessary fo r the reac tion , the reduction  
tem pera tu re  being in excess of 2000°C. Much 
hnver tem p era tu res are  possible w ith the 
o th er reducing agents but the  cost of these 
substances m ilita tes against the  successful 
developm ent of the processes. In  actual fact 
only two therm al processes for m agnesium  
production  have been successful on a  full- 
scale p lan t : the  H ansgirg  process using c a r
bon, and the Pidgeon process using ferro- 
silicon as reduction  agent.

As an exam ple of a process developed on 
a large  scale un d er thé  stress of the p resent 
w ar a b rief outline may be given of th a t
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F ig . 1. A r r a n g e m e n t  o f c ru c ib le  c o n 
d e n s e r  u n i t  o f r e c ta n g u la r  c r o s s - s e c t io n ,  
a s  u s e d  by' I n te r n a t io n a l  A lloy 's, L td . 

(B .P . 545,312).

adopted  by In te rn a tio n a l Alloys, L td ., in 
th is country  w ith alum inium  powder as the 
reducing agent. D esch3 ind ica tes th a t the  
process employed m agnesia obtained from 
sea w ater.

I n te r n a t io n a l  A llo y s ’ P ro c e s s
A m ixture of m agnesia w ith powdered 

alum inium  formed in to  b riqu ettes  under high 
pressure is cuarged into specially designed 
crucibles in which it is p reheated  to 
400°C . T he crucib le is a pa rtitio n ed  cham 
ber with a cen tra l duct leading downw ard 
to the  condenser a rranged  underneath  it. 
Assembled compactly together into a p o rt
able unit the crucib le and condenser are 
pushed upw ard into a vertical cylindrical 
furnace heated  electrically . A fter m aking 
good Abe jo in ts, the fu rnace is evacuated  
down to a pressure  of less th an  4 mm. of 
m ercury. R esistance elem ents heat the 
crucib le to a tem p era tu re  of 1100o-1250°('. 
Magnesium vapour begins to d istil off, pass
ing dow nw ard into the condenser which is 
m aintained a t a m uch lower tem pera tu re  by 
water-cooling. T he vapour condenses in 
the  form of masses of flat crystals. A fter 
a  period of about twelve hours tiie tem pera
tu re  is reduced and the vacuum  broken. T he 
po rtab le  u n it  "comprising condenser and 
crucible is w ithdraw n from the furnace, and 
the deposit of m agnesium  is removed from 
the condenser and tran sferred  to a rem elt
ing furnace. A lthough offering the g rea t 
advantage th a t  the  condenser m agnesium  
was in a non-pyrophoric form  and could be 
handled safely in a ir , th is process was com
pletely uneconom ic from  the  cost of th e  re 
ducing agent. T he R eport of the  Select 
Com m ittee 011 N ational E xpend itu re  gives 
the production  cost- as 3 .l id .  pe r lb . 1

B efore th e  p lan t was shut down a  con
tinuous vacuum furnace was designed5 on 
the tunnel-k iln  p rincip le, th e  po rtab le  un its  
of crucible and  condenser being pushed 
through the  furnace by a hydraulieally  
operated  ram . T he design of th e  c ru c ib le / 
condenser un it is shown in F ig . 1. Special 
loading and unloading cham bers w ere p ro 
vided, which were sep ara ted  from  the m ain 
fu rnace by vacuum -tight doors and evacu
ated by separa te  pumps.

A ccording to the p a ten t claim s5 o th er re 
ducing agents such as silicon or ferro- 
silicon may be used in place of alum inium . 
If these claim s are  substan tia ted  th ere  may 
be a fu tu re  fo r the process. T he actual 
p lan t and chem ical engineering  technique 
involved a re  of a very high order. O peration  
of the  large  fu rnaces employed at the  high 
vacua and tem p era tu res co nstitu tes a really  
notable achievem ent.

R eduction of m agnesia by carbon" offers 
two difficult problem s in actual practice  : 
first, a tem pera tu re  of 2200°C . is requ ired , 
and second, the reaction  MgO + C! ^  M g
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4- CO is reversible, so th a t as the tem pera
tu re  falls m agnesium  oxide is reform ed. A 11 
electric  a rc  furnace affords the  necessary 
tem pera tu re  for reduction , b u t m eans m ust 
be provided to cool very rap id ly  the  m ixture 
of gases escaping from  *the reduction  fu r
nace.

T h e  H a n s g i r g  P ro c e s s
At R adenthein , in the  m aguesite-produc 

ing region of A ustria , H ansgirg  brought to 
a com m ercial success a process for the r e 
duction of magnesium oxide by carbon using 
large volumes of hydrogen as the  rap id  (or 
“  shock " )  cooling medium. According to 
L andis1' the b riq u etted  charge contains 
finely crushed m agnesite and an th rac ite  in 
the p roportion  of approxim ately  th ree  to 
one, A screw conveyor takes the charge to 
the  ram  feeder a t the base of the furnace. 
R eduction is effected in  a cylindrical electric 
furnace, power being supplied to th ree  10 -in. 
carbon electrodes from  a 3000 kVA tran s
form er. A liydraulicallv  operated  ram  pushes 
the charge upw ards into the space betw een 
the electrodes, th rough  an  a p ertu re  provided 
in the carbon block base of the furnace. The 
furnace, composed of a welded steel casing 
lined with carbon blocks, is tig h t against 
an in te rn al pressure of several inches of 
m ercury. H ydrogen a t 50 nun. pressure is 
in troduced  ju s t  below the oil-cooled glands 
011 the electrodes to p reven t m etal vapour 
condensation on the cooler parts .

Escaping from  the reduction  furnace the 
gaseous m ix ture  of m agnesium  m etal vapour 
and carbon m onoxide passes through an
oil-cooled cone into the  condenser. Large 
volumes of under-cooled hydrogen fo r 
“  shock ” cooling are  in troduced through 
num erous slots in  the  cone, and the  length 
of passage from the  a rc  in the  furnace to 
the  m outh of the cone m ust be as short as 
possible. Some 40-50 volumes of hydrogen 
are in jec ted  pe r volume of magnesium 
vapour, so low ering the  m ixture of gases 
alm ost instantaneously  to  a tem pera ture  of 
150°-200°C. T h is sudden cooling produces 
a condensate of magnesium  in the  form  of 
a very fine powder. Some idea of the  con
struc tion  of the furnace and th e  cone may 
be obtained from  F ig . 5, although th e  par 
ticu lar design illu stra ted  utilises oil as th e  
shock-cooling medium.

An oil-cooled welded steel cy linder'arranged  
horizontally  constitu tes the condenser which 
contains only a ro ta ry  scraper to rem ove 
large  partic les of p recip ita ted  m agnesium , 
and a poking rod  to keep the  cone free of 
deposited  m etal. Two ou tle ts a re  provided 
in the condenser, the  upper tak ing  off the 
g rea te r p roportion  of the  m agnesium  dust 
in suspension in th e 'g ases, and the low er to 
recover coarse p recip ita ted  partic les of 
m agnesium . T he solids produced in the  
condenser carry  50-60 per cent, magnesium

m etal. 15-25 per cent, of m agnesium  oxide, 
and unburned carbon.
' T he m ixture of hydrogen and en tra ined  

m agnesium dust leaving the top of the  con
denser passes through two oil coolers which
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reduce the gas tem pera tu re  to about 60°C . 
F rom  the coolers the m ix ture  of gases passes 
to bag filtration  un its ¡ 1 1  which p ractically  
all the  m agnesium  d u st is deposited. 
M echanical shaking gear removes the  m ag
nesium  d u st from the inside of the bags, 
the deposited m ateria l falling  down into the  
conical base of the u n it from  which it is 
w ithdraw n by a screw conveyor.

H ydrogen from the  filtra tion  un it now 
contains a  quan tity  of carbon m onoxide, 
from which it m ust be purified a fte r each 
cycle. Carbon monoxide may be removed
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partlj- by an activated  adsorben t a fte r the 
hydrogen has been passed through a  r e 
frig era to r. T he A ustro-A inerican Magnés- 
site  Co., L td ., has p a ten ted  a process for 
the  conversion of carbon m onoxide by steaiq 
Under pressure, the resu lting  carbon  dioxide 
being washed out of the gas stream  by high- 
p ressure  w ater. A fter absorp tion  of carbon 
dioxide the  gases pass - th rough  electric  
d ryers and then  to the  gasholder from 
w hich the hydrogen is recycled to the  cone 
on the  reduction  furnace.

M agnesium dust from the  bag filtra tion  
u n it is taken by screw conveyors to hoppers 
to which coarse m agnesium  p artic les from 
the  condenser a re  also fed. F rom  the hop
per the  dust passes to b riq u ettin g  rolls, the 
b riquettes being carried  by a  bucket con
veyor to  a  hopper from w hich the  d is tilla 
tion  furnaces a re  fed. M agnesium  dust 
produced a t th is stage contains about 50-60 
per cent, magnesium m etal, and is trea ted  
in sublim ation furnaces to effect purification 
of the  m etal and to convert the m agnesium  
in to  a form in which it may be handled  and 
exposed to th e  air.

Sublim ation fu rnaces, vertica l steel re 
to rts , a re  charged from  hoppers through 
hydrogen-tight flexible jo in ts , th e  lower p a r t  
of the  re to r t  being charged with b riqu ettes  
and heated  e lectrically . In  the  upper cool 
p a r t  of the  re to r t  is a condenser on which 
the sublim ed m etal is deposited in a strongly 
c rystalline  form . B efore sublim ation begins 
the  re to r t  is evacuated  to a pressure of less 
th an  0.5 mm. of m ercury, under which p re s
sure m agnesium  d istils  off a t  a tem pera tu re  
of less th an  750°C . A fte r th e  m etal has 
sublim ed, th e  re to r t  is b rough t up to atm o
spheric pressure w ith n itrogen  and opened 
for the removal of th e  deposited  m etal. T he 
product of the  sublim ation furnace is re 
m elted in th e  foundry and cast in to  billets. 
T he to ta l m etal ou tp u t from  a  p lan t w ith a 
.0000 kVA furnace is about th ree  tons per 
day. A d iagram m atic flow sheet of the  p ro 
cess, constructed  from  th e  published d a ta , is 
shown in F ig . 2.

M o d if ied  H a n s g i r g  P la n ts
P la n ts  operating  on the  H ansg irg  process 

have been established in B rita in , in Ja p a n , 
and a t P e rm an en te , C alifo rn ia. K irk- 

■ p a trick  s ta te s ' th a t the  im portan t m odifica
tion incorporated  in th e  P erm an en te  p lan t 
is th e  use of n a tu ra l gas as the shock-cooling 
medium  in  place of hydrogen. F rom  the  
published descrip tion , the p lan t appears in 
all essentials to resem ble closely the  original 
process as p ractised  a t B aden thein  w ith one 
o r two m inor changes.

O re, ob tained  by the  calcina tion  of m ag
nesite  o r bruc ite  from  N evada, to g eth e r w ith 
m agnesia from  seaw ater, is m ixed w ith 
petro leum  coke,-and b riq u etted , using p itch 
as a binder. Sm elting is effected in e lectric  
a rc  furnaces, the  first to be installed  being

8000 kVA, while four la te r  m odels of the 
same size a re  now in use. H ydrogen is in 
jec ted  below the electrode g lands to  p revent 
condensation of m agnesium  m etal. The 
cone leading from the sm elting furnace to  
the  condenser is *made of sta in less steel, 
n a tu ra l gas being in jected  in to  the  m ixture 
of m agnesium  vapour and carbon monoxide 
in th e  ra tio  of 25 volumes for each volume 
of fu rnace  gases (i.e., about 50 volumes for 
each volume of m agnesium  m etal Vapour). 
To agglom erate the  fine p a rtic les of m ag
nesium carried  by the  gases from  th e  con
denser an e lectrosta tic  p lan t is employed, 
agglom eration of air-borne p a rtic les  being a 
recen t application  of e lectrosta tic  p recip i
ta tio n  which is being used on qu ite  an ex
tensive scale. F rom  the  agglom erators tho 
gases pass to the  woollen bag filters in which 
the magnesium  dust is separated .

Of the to ta l volume of n a tu ra l gas c ircu 
lated  pe r cycle, about 25 per cent, is w ith 
draw n a fte r  passage through the  bag filters 
and pum ped to an ad jacen t cem ent p lan t in 
which the  gas is used as fuel. A fte r m aking 
up the c ircu la ting  gas load with fresh 
n a tu ra l gas, the  carbon monoxide con ten t is 
reduced to the safe lim its. In  th is way the 
quite e laborate  gas-purification p lan t o u t
lined earlie r is rendered  unnecessary, a l
though facilities have been provided for 
carbon m onoxide purification by trea tm en t 
in solutions of copper ammonium salts 
under pressure.

M agnesium dust from the bag filters, to 
ge ther with the coarser particles from the 
condenser, is com pressed into tab le ts , which 
are  lifted to  hoppers and discharged th rough  
gas-tight flexible rub b er jo in ts  to. the 
sublim ation  furnaces. As a lready des
cribed , the  sublim ation fu rnaces com prise 
an electrically -heated  lower ha lf with an oil- 
cooled steel condensation shell in -th e  upper 
pa rt. Volatilised from  the b riqu ettes  at a 
tem p era tu re  of abou t 750°C. under a p res
sure of less than  0.5 mm. of m ercury, the 
m agnesium  condenses on th e  cooled shell in 
coarsely crystallised  form . E ach re to rt, 
operated  on a ba tch  basis, con tains suffi
cient magnesium  to yield about 1 ton  of m ag
nesium m etal per 72 hours. W hen sub lim a
tion is com plete the shell is w ithdraw n by 
the overhead crane and the  m etal rem oved, 
rem elted , and cast in to  pigs. T he capacity  
of th is A m erican p lan t is now believed to be 
about 2 ,000,000 lb. pe r m onth.

t
O p e ra t in g  D iff icu ltie s

O perating  difficulties with the H ansgirg  
process a re  considerable, m ost form idable of 
all being the necessity to m ain tain  an a tm o
sphere of hydrogen over the  m agnesium  d u st 
th roughout the' process. From  the  bag fil
tra tio n  p lan t the  dust is degasified by pres- 
sure  and b riquetted  under hydrogen, while 
special flexible rubber jo in ts  m ust be fitted
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other p a r t  of the  p lan t is, however, attended 
with considerable risk, especially the con
denser. Sprays a re  fitted  and oil under 
pressure  is pum ped over the  in te rio r su r
faces to m inim ise the pyrophoric n a tu re  of 
the dust before the adm ission of air.

According to a  recent rep o rt by K irk 
p a trick ,8 considerable m odifications in con
denser design have been effected a t P e r 
m anente. In  the older type of condenser 
the poking m echanism  was fab ricated  from 
stainless steel and was cooled by oil c ircu 
lation. F a ilu re  of the  poker, w ith leakage 
of oil in to  the condenser, was quite fre 
quent. In  the new type of poker a heat- 
resisting  cast alloy is employed with inserted  
cu tting  edges of very h a rd  carbide.

A vertical design of condenser replacing 
the large  horizon tal type has offered a num 
ber of d is tin c t advantages. Any coarse 
dust which may p rec ip ita te  in the condenser 
falls by gravity  to a hopper base from which 
it is removed by a screw conveyor. In  
th is way the  scraping m echanism  may be 
d ispensed with. Also, by installing  a spool 
and a ga te  valve betw een condenser and fu r
nace and also a t the  off-take p ipe, th e  con
denser may be shu t off from the  rem ainder 
of the gas system . T his vertica l conden
ser, considerably reduced in size as com-

gard ing  the  economics of the  process, bu t 
it is claim ed th a t  in actual fac t it is cheaper 
th an  the electro ly tic  o r ferro-silicon p ro 
cesses. According to L an d is ' the to ta l 
power consum ption is 18 kW h per kg. 
of m etal (8.2 kW h per lb. of Mg.) of which
14.5 kW h per kg. (6.6 kW h per lb.) is e x 
pended in the reduction furnace. In 
B rita in , where the cost of electric power 
is ra re ly  less than  |d .  pe r un it under w ar 
conditions, the e lectric  power cost for even 
a com paratively  sm all p lan t producing
200,000 lb. per m onth is £5600. In  the 
U .S .A ., with power commonly available at 
less than  }d. per unit (0.4 cents per k W h ) . 
it is easily possible to  sell the refined m etal 
a t 20 cents (say Is.) pe r lb. L and is’ quotes 
fu rnace efficiency figures as 85-90 pe r cent., 
giving, w ith sublim ation losses, an overall 
m etal recovery in excess of 80 per cent. Even 
if 85-90 per cent, furnace efficiency proves 
difficult to a tta in  in  practice, an overall 
recovery of 75 per cent, or bette r is believed 
to compare very favonrably with the electro
lytic process.

O il fo r  S h o c k -C o o lin g

To rep lace  hydrogen as the  shock-cooling 
m edium  by a less dangerous m ateria l, and
so minim ise th e  pyrophoric n a tu re  of niag-

betw een the charging hoppers and the  top 
doors of the sublim ation furnace. Access 
to the base of the  sm elting furnace is 
achieved through a small steel-backed door, 
the hydrogen being allowed to bu rn  around 
the  edges of the apertu re . O pening up any

pared  with the horizon tal type, may be 
opened and cleaned with a m uch g rea te r 
degree of safety. A nitrogen  purge is em 
ployed in o th er p a rts  of the  p lan t, p a r tic u 
la rly  in the  sublim ation furnaces.

L ittle  definite evidence is available re-

F ig .  3 . P la n  v iew  a n d  
s e c t io n a l  e le v a tio n  of 
m a g n e s iu m  r e d u c t io n  
u n i t  a s s e m b ly  u s in g  o il 
a s  th e  s h o c k -c o o lin g  
m e d iu m  ; a s  d e s ig n e d  
b y  U .S . B u r e a u  of 

M in e s .
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nesiuin Ju s t, has been the aim  of all m odi
fications of the H ansg irg  process. The 
most obvious substitu te  for hydrogen is oil, 
several p a ten ts  having been gran ted  in th is 
connection. In add ition , the  U .S . B ureau  
of M ines has opernted  a sem i-scale p lan t 
using oil as the shock-cooling m edium .9 
A ccording to the descrip tion  by D oerner, 
H olbrook, Dilling,' and H a rr is9 the a p p a ra 
tus consists (as shown in F ig . 3) of an  elec
tr ic  arc  fu rnace  connected th rough  an orifice 
with a shock-coOling flue, together w ith a 
cen trifugal sep ara to r for the recovery of 
liquid oil and condensed solids from the 
gases and vapours, a  scrubber, and re frig e r
ated condensing coils. Separation  of the 
oil and  m agnesium  m etal pow der is effected 
in two horizontal re to rts , th e  d istillation  
un it being shown in F ig . 4.

By flo tation  concen tra tion  a m agnesite 
concen tra te  is produced con tain ing  about 
45 per cent, magnesium  oxide and no t more 
than  1.5 pe r cent, silica and yielding, a fte r 
calcination , a m ateria l conta in ing about 
!tO per cent, m agnesium  oxide. A fter m ix
ing w ith 23 pe r cent, of low-ash carbon, the 
m ateria l is ground in a rod m ill and fed 
autom atically  in contro lled  quan titie s  to  the 
electric  a re  furnace. Em erging from  the 
furnace orifice a t a tem pera tu re  of about 
2000° C ., the gaseous m ix ture  of magnesium 
m etal vapour and carbon m onoxide is cooled 
rap id ly  by an atom ised spray  of ligh t fuel 
oil to below 200° C-, a considerable p ro p o r
tion of the oil being evaporated  s im ultan 
eously. T he ra te  of oil fed to the atom ising 
sprays is regu lated  so th a t the  unvaporised 
portion  is ju st sufficient to form  a fluid sus-

and carb ides produced from the ore all in 
suspension in  oil, the vapour phase consist
ing of oil vapour and carbon m onoxide, to 
g e th e r w ith hydrogen and m ethane produced 
by therm al decom position of the  oil.

'S e p a ra tio n  of the  liqu id  and vapour 
phases is effected in a cen trifugal device, the 
vapour passing first to  a  w ater-cooled sc ru b 
ber and thence to  re frig e ra ted  condensation 
coils. L iquid  oil from both the scrubbers and 
the  re frig e ra to r, together w ith any ad d i
tions necessary, is recycled to  the reduction  
fu rnace  shock-cooling flue. F in a l exit 
gases, carry ing  about 50 per cent, carbon 
monoxide, 30 per cent, hydrogen, and 20 per 
cent, m ethane, have a fuel value about equal 
to th a t  of the dissociated oil:

F rom  the cen trifugal sep ara to r the liquid 
oil w ith solids in suspension flows by gravity  
to a pum p, which elevates it to the hopper 
feeding the d istilla tion  un it. Removal of 
the oil is effected in the  upper horizon tal 
re to r t  of the un it, which is heated  to 500°C. 
T he liquid suspension is moved through th is 
upper re to rt in pans a ttached  to  continuous 
chains. As the pans move through the  r e 
to rt, the oil is evaporated , being swept out 
into a water-cooled condenser by a cu rren t 
of hydrogen circu la ted  through th e  system. 
E vapora tion  of the oil from the  suspension 
leaves a residue of sm all, dry, porous cakes 
of solid con tain ing  about 50 per cent, of 
m agnesium  m etal. From  the upper re to r t  
pans these cakes drop in to  a sealed hopper. 
The lower member of the distillation unit 
consists of a horizontal alloy steel re to rt 
heated  to over 1000° C. by ex te rn a l electric  
resistance elem ents. In  the upper, heated

F ig , 4 . T w o - s ta g e  c o n tin u o u s  d is t i l la t io n  u n i t  in  w h ic h  o il a n d  m a g n e s iu m  a r e  
re c o v e re d  s e p a ra te ly ,  in  p ro c e s s  d e s ig n e d  b y  U .S . B u r e a u  o f M in e s .

pension w ith the  m etal condensate, the 
am ount req u ired  being con tro lled  according 
to th e  tem pera tu re  of the  liq u id /so lid  sus
pension. F rom  the shock-cooling flue a 
liquid and a vapour phase a re  ob tained, the 
liqu id  phase consisting of p a rtic les of m ag
nesium m eta l and oxide, carbon , silicides,

p a r t of th is re to rt a re  housed a num ber of 
alloy steel cages, w hich are  moved through 
the  re to rt by an electricallv-driven ram  
operating  th rough  a sealed g land. R etu rn  
movement of the  cages to  the  feed en try  
poin t is effected by a d rag  chain  and lifting  
wheel. Cakes of solid from which oil has
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been evaporated  a re  fed in to  tlie cages from 
the sealed hopper. As the cage is pushed 
by the  ram  into the zone a t 1000° C ., the 
m agnesium m etal d istils off and is carried  
by a cu rre n t of hydrogen to a  condenser 
from which the m olten m etal is tapped . At 
1000° C., m agnesium  lias a pronounced 
vapour-pressure, and a considerable pa rtia l 
pressure of hydrogen may be employed w ith
out affecting the d istillation .

A ccording to the re p o rt ,0 resu lts  obtained 
show th a t it is p racticab le  to use oil as a 
shock-cooling m edium , and when atom ised 
in a  nozzle of correc t design it is as efficient 
as hydrogen. In  addition , the  very large 
gas-handlm g equipm ent is p ractically  e li
m inated while the oil film on th e  m agnesium 
p artic les p revents spontaneous oxidation. 
Light, stove oil has proved satisfactory , 
25 lb . having the same cooling effect as 
1000 cu. ft. of hydrogen. A t 180I>C. the 
to ta l volume of gas and oil vapour to be 
handled is 150 cu. ft. (at N .T .P .) , com pared 
with ten tim es th is volume when hydrogen 
is employed.

In  the following table arc given average 
operating data for a reduction un it using 
oil for shock cooling :

Capacity (lb. of Mg. per hour) ... 7.11
Conversion (per cent.) ................ 70.8
•Power consumption (kW h per lb.

of Mg.) ............................................. 12.fi
Oil consum ption (lb. per lb. of Mg.) 0.75 
E lectrode consumption (lb. pci1 lb.

of M g . ) ................................................  0.18*
MgO in condensate (lb. per lb.

of M g.) ............................................  0.50
Carbon in condensate (lb. per lb.

of Mg.) ...   0.02
B y-product gas (CO. H ,, OH,)

(cu. ft. per lb. of M g.) .:. ... 26.5
Energy consum ption is 40-50 per cent, 

higher that) th a t claimed for the H ansgirg 
process, but the small size of the unit musi 
hi taken into account.

80 far as d istillation is concerned, the 
authors0 believe th a t a unit which has a 
capacity of 100  lb. of metal per hour could 
lie produced w ith an energy inpu t of 150- 
'200 kW . Assuming a radiation loss of 10 
per cent., it is estim ated th a t the  unit would 
require 0.57 kW h for oil distillation and 
1.16 kW h for magnesium distillation, a total 
of 1.73 kWTi per lb. of magnesium produced.

(To be continued)

Liquefied petroleum  gas used for chemical 
m anufacturing in the U .S. is estim ated to 
have increased by about 5,000,000 gallons 
in 1944 to a  to ta l of 60,000,000 gallons— 
representing 7.7 per cent, of aggregate sales 
-—according to G. G. Oberfell and R. W 
Thomas, of the Phillips Petroleum  Company. 
These figures do not include butane or 
butencs used in "the production, of butadiene 
for synthetic  rubber.

Industrial Research
D r. S m i th  D e m a n d s  a  N a t io n a l  I n q u i r y

SP E A K IN G  a t Scunthorpe last week, a t 
a jo in t m eeting of the In s titu tio n  of 

Chem ical E ngineers and th e  Royal In s ti
tu te  of C hem istry, D r. E . W . Sm ith, presi
d en t of th e  In s titu te  of Fuel, advocated a 
national inquiry  into every aspect of r e 
search in industry . H e could vouch fo r the  
quality  of scientific research  in th is country , 
he said, bu t, unfortunately , the  volume of it 
was negligible.

H e believed th a t if all the knowledge and 
fru its  of research  locked away in p rivate  
files of in stitu tes , companies, and indivi
duals, for all p ractica l purposes "lying d o r
m ant fo r decades, could be brought to  light 
and tab u la ted , much useless expenditu re  in 
tim e and money could be avoided in ex p eri
m ental phases a fe r  the w ar. D r. Sm ith  ex
pressed the  opinion th a t  legislation should 
be in troduced to p roh ib it in dustria l groups 
from  paying university  professors re ta in in g  
fees as consu ltan ts, thus denying their 
knowledge to  the com m unity as a whole.

New Control Orders
F e r t i l i s e r s

MA X IM U M  prices for a new fertiliser, 
“  Silico P h o sp h ate ,”  a re  established 

by the C ontrol of F e rtilise rs  (No. 30) O rder, 
1945 (S. It. & O. 1945, No. 234), effective from 
M arch 12. “  Silico Phosphate  ”  is defined
as “  any ground phosphate rock  sin tered  
with an alkaline m ateria l in the presence 
of s ilica .”  T he s tan d ard  price  in  G reat 
B rita in  for 6-ton lots d /d  nearest sta tio n  is 
£9 6s. per ton . D eductions a re  m ade, at 
the ra te  of Is. 6d. pe r ton per m onth, for 
deliveries m ade before M arch, w ith a  m axi
mum deduction of 12s. per ton for Ju ly  
deliveries. A dditions  a re  m ade for lo ts of 
less than  6 tons, up to 20s. pe r ton for lots 
sm aller than  1  ton.

I r o n  a n d  S te e l P r ic e s
The Control of Iro n  and S teel (No. -10) 

O rder, 1945 (S. R. & O. 1945, No. 239). 
which came into force on M arch 12, 
a lte rs  the  maximum prices for certa in  iron 
and steel p roducts, the  p rincipal changes 
being reductions in prices for forging ingots 
and alloy steel and increases for pig iron, 
tubes, certa in  classes of steel w ire and w ire 
rope, and certa in  iron  castings. T he hem a
tite  pig iron basis prices are  ra ised  by 15s. 
per ton , while alloy steel b ille ts and bars 
a re  lowered by from  13s. to  15s. 9d. per 
ton . M aximum  prices a re  also provided for 
th e  first tim e for ho t finished and cold 
draw n tubes to  A dm iralty  specifications 
and for east iron b rake  drum s. A lis t is 
appended of the a lte red  re la ted  schedules.

C



Gammexane*
An Insecticide with Outstanding Properties
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U N T IL  recently  the  p rin c ip a l insecticides 
in  comm ercial use were pyrethrum , 

derris , n icotine, hydrocyanic acid, paradi- 
chlorbeuzene, various organic isocyanates, 
and  the well known poisons discovered by 
the alchem ists, arsenious oxide, arsenites 
and  lead salts. T he use of th e  inorganic 
poisons is to be deprecated  because they 
are  so poisonous to anim al life and therefore  
dangerous if they get on to food such as 
fru it. Of these insect poisons hydrocyanic 
acid and the active p rincip les of pyrethrum  
and d e rris , namely the py re th rin s and ro te- 
none, afTect insects in the  sm allest doses, and 
the p y re th rin s and ro tenone are  not dan 
gerous to mam m als.

Since pyrethrum  and d e rris  a re  expensive 
to produce, and the  supply is lim ited, in 
vestigators have for some years been look
ing fo r chem icals easily synthesised which 
would be as effective as the p y re th rin s  and 
ro tenone. F rom  1934 over a period of live 
years we, in T .C.I., investigated  several 
thousand organic and o ther chem icals p re 
pared in our various labora to ries. These 
w ere tested  by D r. O. B . L ean and h is staff 
at the  I .C .I . H aw thorndale  L abora to ry  a t 
J e a lo t t ’s H ill. T he general m ethod of in 
vestigating  th e  toxicity  of chem icals was to 
determ ine the concen tra tion  necessary to 
ob tain  a 50 per cent, kill on a series of 
s tan d ard  insects. Among the  insects used 
were g ra in  weevils, flies and lo custs ,.m os
quitoes and certa in  aphids.

A  P r o m is in g  D isc o v e ry
Five o r six years ago we changed the 

m ethod.of a ttack  and instead  of testing  large 
num bers of chem icals we selected certa in  
insect pests and sought fo r the  chem icals 
and m ethods best suited  to fight them . 
E arly  in 1942, looking for a  substance to 
k ill the tu rn ip  flea' beetle, we tried  several 
chem icals, including heptaehloroevelohexnne 
(m onoehlorobenzene hexachloride) arid 
octaehlorocycloliexaue (orthodiehlorobenzene 
hexachloride). A sam ple 1.2.3.4.5.6. hexa- 
ehloroeyclohexane (benzene hexachloride, 
the chem ical form ula of which is C«H,C1. 
o r  666 fo r short) was also tested  and th is 
was found bv F . J .  D. T hom as to be  p ro 
m ising. T h is sam ple of benzene hex a
chloride o r 666 was m ade in 1942 by F . D. 
L eicester (one of the  few chem ists in  the 
W idnes lab o ra to ry  whose service da tes back 
to the  days of the  U n ited  A lkali Co.) by 
ch lo rinating  benzene in the  presence of 
ligh t and crystallising  the p roduct from

• E x trac te d  from  th e  H u rte r M emorial L ecture, de
livered by D r. R o land  E . Slade, M.C., D.Sc., F .R .I.C ., 
M .I.C heiu .E ., 011 M arch S before th e  L iverpool section 
of th e  Society of Chem ical In d u s try .

benzene. The resu lts  of tria ls  against a 
num ber of insect pests both in the  lab o ra 
tory and on the sm all field scale were, most 
encouraging, bu t the  resu lts  were no t as 
consistent as we expected.

W e investigated the inconsistent action 
of d ifferent sam ples of 666 and  1C. C. 
W ebster exam ined both th e  possibility 
of an im purity  being the active princip le 
and also the toxicity  of the various isom eric 
form s of 666, the existence of four of which' 
was established by V an der L indeli in  1912.

L a te  in 1912 pure  specim ens of the  a- and 
0-isom ers were p repared  by J .  C. Sm art 
and th e ir  tox ic ity  to insects was investi
gated  by F . J .  D. Thom as. I t  was found 
th a t both isom ers were re la tively  inactive 
to  weevils, the  0 -isom er being p ractically  
non-toxic. E arly  in  1943 the y-isom er was 
iso lated  and found to be m ore toxic to 
weevils th an  any substance which we had 
ever tested . I t  was thus established th a t 
the  insecticidal action of 666 was due a l
m ost en tire ly  to the  presence of y 
L2.3.4.5.6. hexaehlorocyclohexane w hich I 
shall call Gam m exane. T his , the active 
p rincip le  of 666, is p resen t to the  ex ten t 
of 10 -12  pe r cent, in  the  crude m ateria l.

P r e p a r in g  P u r e  I s o m e r s
In  S m art’s m ethod of p rep arin g  pure  

isom ers, the  crude m ateria l is trea ted  with 
a  lim ited am ount of m ethanol, in which the 
a- and 0 -isom ers a re  re la tively  insoluble. 
S eparation  of the solid p roduct (I) leaves 
a  solution contain ing  the y- and 5-isom ers 
and o ilier h ighly soluble ch lorinated  bodies, 
very little  a and some 0 . On evaporating  
the  solution a sm all crop of p ractica lly  pure  
y  (II) is throw n dow n; as evaporation  is con
tinued, the  nex t crop of c rystals con tains y 
and some /?. A la te r  crop  con tains y , a 
trace  of 0  and some 5 ( III) . P u re  u and 
p u re  13 may be readily  isolated from (I) by 
tak ing  advantage  of the  low solubility  of 0  
in  p ractica lly  all solvents. P u re  y may be 
read ily  p repared  from (II) by recry sta llisa 
tion  from  chloroform . P u re  5 may be pre
p ared  w ith  m ore difficulty from  (ITT) by 
selective p recip ita tio n  of a m ethanol solu
tion  w ith petro l e ther, followed by recrys
ta llisa tio n  from  chloroform .

T he hexachloroeyclohexanes possess con
siderab le  chem ical stab ility . In  the  p ro 
cess of m anufactu re  they a re  exposed to the 
action  of ho t w ater and ligh t fo r a consider
able period . T hey can be crystallised" from  
ho t concen tra ted  n itric  acid. H ence these 
m ateria ls will he unaffected by continued 
exposure to  the a tm osphere. In  the  p re 
sence of a lkalis , such as linie w a ter a t 6 0 °C. 
o r even a t o rd inary  tem pera tu res, hydrogen
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chloride is rem oved from the benzene heXa- 
chloride m olecule, giving a m ix ture  of the 
isom ers of trich lorobenzene. T his effect 
may also be brough t about by m ixing C66 
with d ry  lime. D ehydrochlorination  does 
not take place w ith ground lim estone or 
chalk a t room tem pera tu re  n r a t 00° C. 
either dry or in  the presence of w ater. So 
066 is stab le  in n a tu ra l w aters.

In  the  pu re  s ta te  the  isom ers of benzene 
hexaehloride a re  well-defined, colourless 
crystals, p ractica lly  insoluble in w ater, 
soluble in organic solvents, practically  in 
odorous and possessing b itte r tastes. 'The 
sharp  m elting-points of highly purified sam
ples are  given in T ab le  I.

T able I.

Isom er
Alpha
B eta
Gam ma
D elta

m .p . 'C .
I .">7.5-108 

30'J
112.5 

138-t 39
The approxim ate  composition of the ciude 

m ateria l was established by th ree  independ
en t lines of work. In  the  first place the 
ex traction  of the isom ers by selective sol
vents in the m anner a lready described gave 
fairly  accu rate  figures, especially fur u and 
/3. Secondly, com parison of the  biological 
activity  of the  crude m ateria l with that of 
the pure  7 -isomer enabled the  7  content 
of the crude m ate ria l to be defined approxi- 
lmitely when it had been dem onstrated  th a t 
the rem ain ing  constituen ts did not co n tri
bute appreciab ly  to the  toxicity . In  the 
th ird  place, and a t a  la te r  da te , the com
position of the crude m ateria l was directly  
determ ined by in fra-red  spectroscopy by 
D r. Thom pson at Oxford.

E xam ination  of th e  solubilities of the  
pure isom ers b rought to light the  consist
ently low solubility  of the  /3-isomer and also 
the h igher re la tiv e  solubilities of the  7 - 
and 5-isomers. T he la tte r ,  when p resen t 
with the im purities in the crude m ateria l, 
form s syrups w ith solvents, m aking c ry sta l
lisation extrem ely  difficult.

T o x ic i ty
T he toxicity  to anim als has been investi

gated  by D r. H . T aylor, who found th a t 
the following q u an tities per kg. of body- 
w eight were necessary to ob tain  a  50 per 
cent, k ill (in seven days) of ra ts  when in 
troduced into th e  stom ach.

T able I I .

Isom er Toxic dose
A lpha 1.7 g in ./kg .
B eta  No anim als killed
Gam ma 0.19 g m ./k g .
D elta 1.00 g m ./kg .
M ixture  of isom ers 1.25 g m ./k g . 

E xperim ents on the chrc me toxicity  showed

th a t ra ts  could be fed 10, 20 or 30 mgm. of 
gam m exane per day fo r five weeks w ithout 
effects of any kind being produced, and 
100 mgm. of the m ix ture  of isom ers was fed 
daily  w ith the food fo r two m onths to ra ts  
w ithout producing any effect. These ex
perim ents are  stilf going on, as a re  tests of 
the effect of pa in ting  the  skin. The sub
cutaneous in jection  of 100 mgm. of gamm
exane per kilo body-weight lulled 25 per 
cent, of the ra ts . T he rest w ere severely 
affected bu t recovered in th ree  days. Of 
the m ixed isom ers GOO m gm ./kg . w ere  in
jec ted  w ithout producing any effect. The 
a- and /3-isomers a t sa tu ra ted  concen tra tion  
did not affect goldfish. T he 5-isomer 
slightly  affected the  fish a t  sa tu ra ted  
concen tra tion  of 10  to 12  p a rts  pe r m illion. 
G am m exane was d istinctly  toxic to fish a t 
a  concen tra tion  of one p a r t per m illion.

I n s e c t ic id a l  P r e p a r a t io n s
As a su b stitu te  fo r ground de rris  a. finely- 

divided powder was produced, contain ing  
20 per cent, of crude 666 and 80 per cent, 
gypsum , which was fu rth e r d ilu ted  with 
selected m ateria ls to give insecticidal pow
d ers for use on crops. F o r  some uses th e  
m ateria l is requ ired  in solution in an 
organic solvent. Solvents used in p ractice  
include m ethanol, xylene, carbon  te trac h lo r
ide, perehlorethylene, and deeahydronaph- 
thalene (Dec.). Solu tions containing 5 pe r 
cent, gam m exane o r more may be dilu ted  
fo r use with kerosene or o th er su itab le  oil. 
By the addition  of an  em ulsifying agent 
such as selected T urkey  B ed Oil, concen
tra te d  solu tions can be p repared  w hich 011 
the add ition  of w ater give a stab le  emulsion 
suitable for use in the field.

A nother gam m exane p rep ara tio n  designed 
fo r use w ith w ater as d iluen t is the d isp e r
sible powder, and su itab le  types may be p re 
p ared , e ith e r from  crude 666 or from the 
solid p roduct resu lting  from  the rem oval of 
a-isom er from  th e  crude, by incorporating  
an  adequate  am ount of “  G oulae,”  i.e., 
waste lye resu lting  from the sulphite  t r e a t 
m ent of cellulose.

U nlike m any insecticides, gam m exane has 
proved to be exceptionally  stab le  to high 
tem peratu res. T h is enables i t  to be applied 
by vo latilisa tion  from  hot p la tes, or by o ther 
heating  m ethods, producing the  insecticide 
in the  form  of a “  sm oke.” By these m eans 
th e  insecticide may be used d irectly  against 
insects or to give a toxic film on w alls, etc. 
T h is m ethod of app lication  is being investi
gated  fu rth er.

A wide range of insect pests including 
locusts, weevils, m osquitoes, and house-flies, 
has a lready  been found to be lethally  
affected by gam m exane. T he m edian lethal 
dose varies considerably from  pest to  pest, 
a lthough it  is generally  lower than  th a t for 
o th er insecticides. Against certa in  pests
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gam m exane lias proved m ore toxic in  lab o ra 
tory  tests th an  any o th er insecticide exam 
ined.

M o d e  of A c tio n
As an insecticide the  p roduct has the  

m erit of acting  as a  stom ach poison, as a 
contact agent, o r  as a  fum igant. Since 
these effects may be com bined, the investiga
tion of its  mode of action p resen ts difficul
ties and special techniques m ust be em 
ployed.

In  spite of the  g rea t advances which have 
been m ade in recen t years in hum an m edi
cine we really  know very little  concerning 
the mode of action  of chem otherapeutic  
agents upon the  life processes of the  cell. 
H ow ever, we have a few guiding 
princip les which have em erged from recen t 
work and these should help us to in troduce 
some p lan  in to  th e  testing  of chem icals in  
vivo. One of these p rincip les h as emerged 
from the em pirical discovery of the sulphou- 
am ide -drugs, nam ely, th a t the active chem o
th erap eu tic  agen t m asquerades as a mole
cule which is essential for the life of a cell. 
In  o th er words /3-amino-benzeue sulphon- 
ainide reac ts where /3 -amino-benzoic acid 
should have been in a norm al cell reac tion , 
b u t is then  unable to perform  the next 
function  of norm al cell life.

Inosito l is a  m etabolite  which is found 
w idespread in m any types of cell and thus

we would infer from  our m asquerading 
hypothesis th a t if we could mock up a m ole
cule which would be sim ilar to i t  no t only 
in m olecular dim ensions b u t also in some 
physical p rerequ isites then  it  should be 
taken  up by an organism  and gain  general 
access to its cells. D r. Olive Mooney has 
poin ted  ou t the resem blance betw een the 
hexaehlorocyclohexnnes and the  hexa- 
hydroxycvclohexanes (inositols), and gam 
m exane on th is hypothesis resem bles them  
closely. T hus it is possible th a t  gam m exane 
is absorbed from the outside of the  insect, 
d istrib u ted  th roughout some portion  of the 
organism  to the  cells where a vital reaction  
is blocked and th e  organism  dies.

T he specificity betw een chem ical consti
tu tion  and physiological action  illu stra ted  
by tlie sep ara te  isom ers is of in te res t and 
th is fact should be borne in m ind when con
sidering the  action of D D T. T he la tte r  
compound may also be blocking the  vital 
reaction which is dependent upon inositol, 
bu t it m ust be rem em bered th a t DDT seems 
to have only one-fifth th e  power of gam 
m exane, and it may be therefo re  blocking 
quite  a separa te  vital reaction . All th is is 
very speculative, bu t I believe th a t com
pounds of h ighly specific physiological 
potency will be found to  be of g reat value 
for the  chem ical investigation  of v ita l p ro 
cesses in the  cell.

S A F E T Y  F IR ST

Boxed Glass Carboys
b y  J O H N  C R E E V E Y

S A FE  m eans for the conveyance of d a n 
gerous chem ical liquids from  m aker to 

user hns developed as a resu lt of m uch care 
ful th ink ing . Some of the  difficulties which 
have had to be faced in the U nited  S tates 
were reviewed in Industria l and Engineer
ing C hem istry  of Ja n u a ry  10 by M r. M. F. 
C rass, assistan t secre tary  of tbe  M anufac
tu rin g  C hem ists’ A ssociation, who, w ith 
.Mr, T . P . C allahan , as one-tim e m em bers 
of the A ssociation’s C arboy C om m ittee, was 
p rincipally  responsible fo r developing the 
p resent widely used s tan d ard  for the boxed 
glass carboy. From  the  viewpoint of safety 
the evolution of th is  boxed carboy deserves 
a tten tio n . AVhereas in  1920 a record of 
913 instances of b reakages of boxed carboys 
caused a loss valued a t §38,455, th is figure 
had been reduced to 119 by 1931, and  fu r
th e r to 43 by 1938. In  subsequent years, 
w ar-tim e conditions caused a slight increase, 
and breakages fo r 1943 num bered 70, w ith 
loss valued a t §8549.

T he first s tan d ard  co n ta in er fo r dan g er
ous liquids was th e  sub ject of a specifica
tion  issued by the U nited  S ta tes B ureau  of 
Explosives in 1911, at a tim e when breakages

had been p a rticu la rly  high. I t  was a boxed 
glass carboy, in tended m ainly for the  sh ip
m ent of corrosive liquids and, to a lesser 
ex ten t, fo r th a t of inflam mable- liquids. 
T hese early  carboy bo ttles were of the  b a l
loon shape, w ith a capacity  of 5 to 13 ga l
lons, of varying side-wall thickness, mostly 
im perfectly  annealed . T he balloon shape 
was, of course, fundam entally  w rong, be
cause any shock transm itted  to the bottle  
th rough  the walls and packing of the 
wooden box became concen tra ted  a t the  ex
trem e  d iam eter of the  bo ttle , which was not 
m erely the  weakest po in t, b u t also least 
pro tected  by packing m ateria l. M oreover, 
these early  carboys were blown e ith e r w ith 
o r w ithout the  aid  of a clay m ould, which 
resu lted  in  o th er im perfections such as a 
wide v aria tion  in streng th . A p a rt from  an 
effort, m ade as early  as 190G, to avoid the 
use of carboy bo ttles of balloon shape, it 
was found in 1909 that im provem ents as 
regards breakages could be a tta ined  by 
insisting upon th e  use of b o ttle s blown in 
m oulds. T he records of one user showed 
590 breakages out, of a to ta l sh ipm ent of 
10,607 “  blown ”  carboys fo r the  year, or
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5.5G per cen t., while in the ease of 
“ m oulded ”  carboys th ere  were 302 b reak 
ages, o r only 0.82 per cen t., in a  shipm ent 
of 30,939 carboys.

In  th is first s tan d ard  carboy specification, 
it was laid  down th a t each bo ttle  had to  
be annealed , bo th  tem pera tu re  and cooling 
tim e being specified, and th a t the bottles 
should have a minimum weight of glass, 
which, in the  ease of the  14-gallon carboy 
(U nited S ta tes  gallon), was to be 16J lb. In  
addition , a tap p in g  test was suggested to 
regulate streng th  and wall thickness. Al
though there  was some im provem ent as a 
resu lt of adheriug  to these specifications, 
breakages still continued to cause serious 
losses, and acid shippers in  p a rticu la r were 
anxious to develop a b e tte r  m eans for 
carry ing  their products.

T y p e s  o f P a c k in g
W ith  a carboy bo ttle  of substan tia l size, 

it was realised th a t the chances for b reak
age incident to shocks of o rd inary  rail 
tran sp o rt were relatively  large, and th a t  no 
im provem ent could be expected unless the 
thickness of the glass was uniform  th rough
out, and th a t all s tra in s  .resu lting  from 
m anufacture  were rem oved. M oreover, the 
bo ttle  should be properly  suspended, with 
adequate  cushions in its ou ter wooden box 
a p a r t from the cushioning a tta in ed  by pack
ing m ateria l. E ach pack ing  m ateria l then 
in use had its d isadvan tages; diatom aceous 
earth  absorbed m oisture, and c ak e d ; m ineral 
wool g rad u ally  se ttled  down or “  packed ”  
and lost its resiliency; hay w'as satisfactory  
only for acids of a non-oxidising type, and 
efficient only when freshly packed. F o r 
n itric  acid, a  block-type packing of co rru 
gated  wood strip s  was extensively used, bu t 
th is did no t p ro tec t the glass bo ttles from  a 
severe shock. Among o th er m eans w ere 
bowed steel s trip s, and sp lit wooden 
springs; some shippers even coated the ou t
side of th e ir  bo ttles w ith paraffined fibre to 
a thickness of half-an-inch.

A pproaching the problem  from the view
point of a desirab le  streng th  for the glass 
bo ttle  in  its  wooden box, those who un d er
took tests w ere no t a little  perplexed by 
what really  constitu ted  a reasonable shock 
in t r a n s i t ; they eventually  pu t th is te n ta 
tively as shock caused by a collision speed 
of 8 m iles per hour, fo r the  p roduction  of 
which a  special sw ing testing  m achine was 
devised. F rom  1923 onw ards, all boxed 
carboys w ere requ ired  to pass th is tes t a t 
least twice a  year. T h is  requ irem ent cer
tain ly  elim inated  m any w eak packages, for 
in th e  first year of its use, loss due to  
dam age by ra il was reduced- by m ore th an  
50 pe r cent. D uring  1918, p rio r to the 
adoption  of the  swing testing  m achine, one 
carboy in every 130 suffered dam age. How
ever, w ith subsequent im provem ents, b reak 
ages have now been reduced to a fraction

of the  last-m entioned figure; for the  th ree- 
y ear period 1941 to  1943, one b reakage was 
reported  for every 12,000 carboys shipped, 
th is figure being observed upon a  yearly  
sh ipm ent of about tw o-and-a-half m illion 
boxed carboys.

In  o rd er to elim inate  th e  disadvantages 
of the bo ttle  of balloon shape, the  m akers 
first used clay m oulds to ob tain  uniform  wall 
thickness. The p rincipal acid shippers then  
developed iron  m oulds to produce bo ttles 
w ith s tra ig h t sides, such as would uniformly 
absorb any shock. By 1921, th ree  types of 
the  stra igh t-sided  carboy bo ttle  w ere in use, 
and a fellowship a t th e  M assachusetts In s ti
tu te  of Technology was in stitu ted  in o rder 
to carry  ou t exhaustive tests, as a  resu lt of 
which the M anufacturing  C hem ists’ Asso
c ia tion  approved of a design and issued a 
new stan d ard  specification. All carboys 
w ith a capacity  exceeding G£ gallons a re  
now m ade according to th is s tan d ard . Sub
sequent developm ents included a  w ire-tied  
vented closure, which prevented  the  bu ild 
ing-up of pressure  w ith in  the bottle , th u s re 
placing the old m ethod of sealing, in  which 
a vitrified stopper was covered w ith  clay, 
burlap-w rapped, and tied w ith string . P la s
tic  m ateria ls have now been adopted  for 
acid-proof gaskets, and new m ateria ls have 
superseded hay, m ineral wool, and d ia to m a
ceous earth . F u r th e r , the use of carboys 
with chipped lips has been forbidden.

I m p r o v e m e n t  in  D r u m s
M r. C rass lias also som ething to say 

about the m etal drum . In  1940, th e  M etal 
B arre ls  and Drum s Com m ittee of the M anu
factu ring  C hem ists' A ssociation in itia ted  
tests to determ ine the  m etal, or alloys, m ost 
re sistan t to th e  stronger concen tra tions of 
n itric  acid. T h is work involved th e  tes t
ing of a num ber of m etals, including welded 
sections, h ea t-trea ted  and otherw ise, a t tem 
p e ra tu res  up to 130°F ., w ith the co ncen tra
tion of the  n itric  acid varying betw een 95 
and 100 pe r cent. L as t year, they  spon
sored th e  p roduction  of a  14-gauge all-nickel 
drum  fo r the  tran sp o rt of phosphorus t r i 
chloride and  phosphorus oxychloride, and 
in th e  las t decade they have been concerned 
in th e  im provem ent of drum s for carry ing  
su lphuric  acid, giving p a rticu la r  a tten tio n  
to  bung fittings m ade of p earlitic  m alleable 
iron  w ith th e  o b jec t of reducing corrosion.

Merck & Co., L td ., m anufacturers of 
drugs and chem icals, have purchased a site 
of 210 acres at Valleyfield, Quebec, with a 
view to expanding their m anufacturing facili
ties. It will be remembered th a t the  com
pany’s penicillin p lant was the first in the 
B ritish  Em pire to use the deep ferm entation 
m ethod on a commercial scale. Construc
tion a t Valleyfield will begin as soon as 
condition.s perm it.
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i ’ersoiial Notes
Mu. C h a r l e s  A. M u r r a y , m anaging 

d irec to r of B ritish  T a r P ro ducts, L td ., re 
tire s  on M arch 31, a fte r  28 years of service.

Mit. N. P . C r o w d e r , A .R .I.C ., research  
chem ist, T oo ta l B ro ad h u rst Lee C o., L td ., 
M anchester, has been elected an Associate 
of the  T extile  In stitu te .

S i r  W i l l ia m  B e v e r id g e  w a s  elected a 
m em ber of the executive com m ittee of the  
P arliam en tary  and Scientific Com m ittee at 
its m eeting 011 M arch 13.

P r o f e s s o r  O le  A l b er t  L a m m  has r e 
cently  been appoin ted  to the  ch air of th eo 
re tica l chem istry a t th e  T echnical U niver
sity of Stockholm . l ie  was form erly a 
read er a t  U ppsala  U niversity .

S i r  J o h n  A b r a h a m , D eputy U nder
se c re ta ry  of S ta te  in the A ir M inistry , has 
been selected fo r appoin tm ent as th e  U nited 
Kingdom  m em ber of the  B oard  of B ritish  
P h o sphate  Com missioners, in  succession to  
S ir  A rth u r G aye, who is re tir in g  on grounds 
of health .

P r o f e s s o r  D. N . M acA r t h u r , head of 
the A g ricu ltu ra l C hem istry D epartm en t of 
the  W est of Sco tland  College of A gricul
tu re , G lasgow, has been appointed  d irec
to r of the  M acaulay In s titu te  for Soil 
R esearch , A berdeen, in  succession to D r. 
W . G . Ogg, now d irec to r of the  R otham sted 
E xperim en tal S ta tion . Professor M acA rthur 
has held the C hair of A g ricu ltu ra l Chemis
try  since 1928. H e was for a  tim e in  charge 
of the Radium  L aboratory  a t  G lasgow Uni- 
versity.

M r . H . W . C r e m e r , F .E .I .C .,  has re 
signed from  his position of D irecto r of 
Chem ical E ngineering S tudies in th e  U n i
versity  of London, K ing’s College, and is 
now senior chem ical engineer w ith S ir 
A lexander G ibb and P a r tn e rs , w ith whom 
he has been w orking th roughout the  w ar on 
the  design and construction  of G overnm ent 
works connected w ith the w ar effort. He 
is a past chairm an  of the  C hem ical E ngi
neering G roup of the Society of Chem ical 
In d u stry  and p resen t hon. trea su re r  of the 
In stitu tio n  of Chem ical E ngineers.

T he follow ing have been elected Fellow s 
of the  Royal Society of E dinburgh  : D r . 
W . S. H a ld a n e , F .R .I .C .,  teacher of 
chem istry a t  D unferm line H igh School ; D r . 
R. E. I l l in g w o r t h , lec tu re r on chem istry, 
School of M edicine, Royal C olleges; 
P r o f e s s o r  S. J .  W a t s o n , F .R .I .C .,
who holds th e  C hair of A gricu ltu re  
at E dinburgh U niversity  and is P r in 
cipa l of the  E d inburgh  and E ast of
Scotland  College of A g ricu ltu re ; and M r .
1>. C. W i l s o n . F .R .I .C ., d irec to r of 
T . & H . Sm ith , L td ., E d inburgh .

P r o f e s s o r  W . M. G u m m in g , holder of 
the  “ Young ” C hair of T echnical Chem is
try  a t the  Royal Technical College, G la s 
gow', lias been appointed  D irecto r of the 
School of Chem istry.

P r o f e s s o r  W . E . S. T u r n e r , who re 
signed from  the chair of glass technology at 
Sheffield U niversity  on M arch 9, is to  be 
succeeded by D r . H a r r y  M o o r e . Professor 
T u rn e r  jo ined the U niversity  40 years ago 
as a lec tu re r in chem istry.

C o m m a n d e r  K . S. M aclaohlan , O .B .E ., 
R .C .N .V .R . (re tired ), of M ontreal, lias been 
appointed  presiden t and m anaging d irec to r 
of the  S tan d ard  Chem ical Co., L td . Com
m ander M aclachlan is a  form er Deputy 
M in ister of N ational Defence fo r C anada, 
re tir in g  from  th is post to  go on active duty. 
Previously , he w as p residen t and general 
m anager of th e  F ra se r  C om panies, L td ., 
and the  R estigouche Co., L td ., and he r e 
m ains a d irec to r of bo th  companies.

Parliamentary Topics
U s e  of S la g

I X th e  H o u se 'o f Commons last week, M r. 
Bossom asked the  M inister of W orks why 

slag, which could be advantageously con
verted  in to  foain-slag bu ild ing  blocks, was 
deposited on hillsides o r in to  the  sea a t  a. 
w aste-charge of betw een 3s. to 5s. a  ton.

M r. Sandys : Slag is being foam ed up  to 
the  full capacity  of existing  p lan ts. In 
add ition , it. is being pu t to o th er valuable 
uses a p a r t from build ing blocks. N ever
theless, we have not the  m eans of u tilising  
the full ou tp u t of th is by-product. Eor the 
presen t, th erefo re , a considerable p ropor
tion  m ust continue to be tipped .

C o lo n ia l D e v e lo p m e n t

Replying to M r, Riley, the  C olonial Secre
ta ry  said th a t  the  p a r t  which Governm ent- 
sponsored developm ent co rporations m ight 
p lay  in th e  in d u stria l developm ent of the  
Colonies was still under consideration .

P e n ic i l l in
S ir E . G rah am -L ittle  asked th e  M inister 

of 'H e a lth  w hether he w ould now release  
some supply of penicillin  fo r use in civilian 
m edical p ractice, as d istinguished from 
hospital practice.

M r. W illink  : A rrangem ents a re  now being 
m ade fo r a  w ider d istribu tion  of penicillin  
from  upw ards of 200 large  hosp itals 
th roughout the country , which w ill be 
au tho rised  to  issue penicillin  on request to 
sm aller hospitals.

T he C olonial S ecretary , replying to  Sir 
E . G rah am -L ittle , said th a t it had now- 
been possible to a rran g e  fo r penicillin  to be 
used in the  Colonies subject only to the 
same restric tio n s as apply in th is  country.
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Seaweed Research
P r o g r e s s  in  S c o tla n d

E P O R T IN G  on the progress of the 
Scottish  Seaweed R esearch A ssociation, 

L td ., S ir Steven B ilsland, B a rt., chairm an 
of the  A ssociation, told P ress rep resen ta 
tives in Glasgow last week th a t  the aim 
of the body was to produce, from local re 
sources, an  am ount of seaweed equivalent 
to the  15,000 tons, valued a t  £150,000, which 
before the  w ar were im ported annually  from 
Norway, J a p a n , and E ire . Such an 
am ount, besides providing employment in 
Scotland, would feed industry  in B rita in  
generally , and would crea te  a crofting  in 
dustry  of the type indigenous to the H ig h 
lands and Islands. T he drying and m illing 
of the seaweed would be carried  ou t in 
coastal areas, bu t th e  chem ical w ork would 
be perform ed in E dinburgh .

S ir Steven said - th a t seaweeds fell into 
two m ain groups : subm erged weeds growing 
in a reas with depth  down to five fathom s, 
and rock weeds, which were found between 
low tide  and high w a ter m ark. Subm erged 
weeds p resen ted  the  m ore difficult problem , 
bu t surveys had been m ade of the  Sound of 
M ull and in the sea lochs of E tive, C reran , 
Feoehan, and M elfort. The A ssociation’s

G eneral N ew s

In  N orth  Staffordshire, coal production 
has been s ta rted  in  a virgin area, south of 
M illbank F a u lt, likely' to yield coal for 100 
years.

Personal esta te  in G reat B ritain  left by 
Mr. W . D. G. Menzies, former chairm an of 
the D istillers’ Co., L td ., who died on 
October 21, was valued a t £1,146,813.

The Anglo-Swedish m onetary agreement, 
published in form of a W hite  P ap er on 
M arch 8 , has cleared th e  way for im ports 
of tim ber, pulp, and other cellulose products, 
and possibly iron ore.

Increased financial help  for both the 
universities and the  studen ts is called for 
in a  mem orandum  by the Association of 
University Teachers. The num ber of- S tate 
scholarships and bursaries, i t  is suggested, 
should num ber 10,000 a year.

The m eeting of the A griculture Group of 
the S .C .I., which is being held on M arch 27 
(as recorded in our Calendar of E v en ts ) , is 
regarded as of such importance th a t it is 
being throw n open to all interested in the 
problem of m aintaining a balanced^'national 
agriculture. Not only will visitors be 
adm itted, but they  are invited to take part 
in the discussion th a t will follow' the 
symposium.

vessel P rospecto  was specially  designed for 
survey work and the  harvesting  of sub 
m erged weeds.

M r. E . D. M aePhee, a d irec to r of the  
A ssociation, said  th a t  th e  larg est single 
un it in th is country  using  seaweed was 
located in  A yrshire, bu t sm aller u n its  were 
situated  th roughout Scotland and E ngland. 
The use of seaweed in the  ag ricu ltu ra l in 
d ustry  and for m edical supplies was well 
known, h u t there  w ere o th er possibilities. 
Seaweed in  m icroscopic q u an tities was em
ployed in  the m anufactu re  of ice cream , 
too thpaste , and cosm etics. I t  could be 
m ade into tran sp a re n t pap er, and  the m an u 
factu re  of silk stockings from  seaweed was 
no t an  im possible idea of the  fu tu re .

Mr. M aePhee said th a t  the  collection of 
seaweed a t  p resen t was undertaken  by 
c ro fte rs as a part-tim e w in ter task . Some 
cro fte rs in the p ast y ear earned  m oney a t 
the  ra te  of £ 1  per day and ob tained  possibly 
£50 fo r th e ir  season’s work.

I t  was sta ted  th a t an experim ent h ad  been 
begun to determ ine w hether the  sea bottom  
eo u ld .b e  a lte red  to provide a  ho ld fast for 
seaweeds. T he m ethod was to  sow su itab le  
stones—not seeds, as in  ag ricu ltu re—a t  the  
p roper season in selected a reas w here silting 
has h ith e rto  p revented  grow th.

The Executive Committee of th e  P a rlia 
m entary and Scientific Committee, a t its 
meeting on M arch 13, considered the 
question of the salaries of Civil Service 
scientists, on the basis of a memorandum 
agreed by the Parliam entary  Action Sub- 
Committee, and  also a le tter from the  
Foreign Office on the appointm ent of scientific 
attachés.

Blrkbeck College S tudents ' U nion is bold
ing a conversazione a t the  College (B ream 's 
Buildings, London, E.C .4) 011 M arch 25 from 
3 to S) p.m . The conversazione, which is 
open to  the pnblic, will include exhibitions 
and dem onstrations staged by various 
departm ents; a series of talks, including 
Professor P . M. S. B lackett on “  Science 
and  R econstruction ”  ; a  ligh t m usical en ter
tainm ent ; and a  mock parliam entary election.

The new Bristol and South-W estern Section
of the B.A .C., the  form ation of which was 
confirmed a t th e  Council meeting Iasi 
December, is showing healthy signs of 
v ita lity . Two comm ittee m eetings have 
already been held th is year, and a very 
active studen ts ' section has been formed. 
F u ll ' particulars can be obtained from the 
hon. secretary, Mr. D. Jackson. 66 Cold- 
harbour Road', B ristol, 6.

-From W eek to W eek
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At th e  annual m eeting of the Yorkshire 
Section of the In s titu te  of Fuel, held 011 
March 8 , it was reported th a t, although 
formed only last year, the section, with a 
mem bership of 202, was now the second 
largest of the  provincial sections.

A sum of £1168 has been handed to the 
Scottish Red Cross for Scottish Prisoners of 
W ar by the  P a in t and Oil Section of the 
Glasgow Cham ber of Commerce, which 
includes members from Aberdeen, Dundee, 
and L eith . The section has raised £1071 
for the fund during the past three years.

Sheffield U niversity  Council has received 
the following g if ts : £10G0 from M essrs. 
Jackson Bros. (Knottingley) to found a Tom 
Jackson travel fund for studen ts in glass 
technology; 100 guineas from Mr. F . G. 
Foster to establish a research prize in the 
sam e su b je c t; while Messrs. R edfearn  B ros., 
L td ., B arnsley, have contributed .£2000 to 
wards the cost of erecting a laboratory of 
glass engineering.

A discussion of the  vulcanisation charac
teristics of GR-S. followed by an evaluation 
of various accelerators, as well as of non
sulphur vulcanisators, are contained in 
M anufacturers’ Memorandum No. M. 11 pub
lished by the  Services Rubber Investigation , 
based on research by f.C .I. (Dycstuffs 
D ivision). Inquiries should be addressed 
e ither to the  M.O.S. (C .R .D .46), Berkeley 
Court. G lentw orth S treet, N .W .l, or to Dr. 
W . ,T. S. N aunton, H exagon House, 
Blackley, M anchester, 9.

The Royal In s titu te  of Chemistry (M id
lands Section) received applications for more 
than  twice the available places in its post
graduate course in Colloid Science to be held 
a t Cambridge University from June  23-30. 
Because of th is demand, the  University 
D epartm ents of Colloid Science and of 
Physical Chemistry have agreed to provide a 
duplicate course from Ju n e  30 to Ju ly  6 . 
Applicants, who will be advised which course 
they can be offered, represent Government 
departm ents, research institu tions, colleges, 
and industrial laboratories from all parts of 
B ritain .

Birm ingham  Electric Furnaces, L td ., of
T yburn Road, E rdington, B irm ingham , in 
form us th a t they have decided to change 
their name to Birlec, L td . T heir trade m ark 
“  B irlec,”  has been established for m any 
years, and it is felt they are already more 
widely known by th is shortened title . The 
company, a subsidiary of The Mond Nickel 
Co., has been a pioneer in all types of in
dustrial electric heat treatm ent and m elting 
furnaces in th is country, and. in addition, 
m anufactures specially designed gas furnaces, 
induction heating apparatus, and drying 
equipm ent. W e arc informed th a t policy, 
m anagem ent and personnel will not be in 
anv wav affected by the change.

Applications for the official approval of
petroleum oil washes, nicotine preparations, 
proprietary lead arsenate powders and pastes, 
lime sulphurs, tar-oil w inter washes, organo- 
mereury dressings, copper preparations, and 
derris and loncbocarpus insecticides and 
w etters and spreaders may now be made. 
Application forms are obtainable from the 
Secretary, Advisory Committee, P lan t P a th o 
logy L aboratory, M ilton Road, H arpenden.

Foreign News
A revised m ining law is soon to be prom ul

gated in Venezuela.
The five-hundred-millionth gallon of 100- 

octane aviation fuel was produced a t Abadan 
on Jan u ary  9.

“  Arksilit ”  is the name of a new plastic 
developed in the  Soviet Union and applied 
extensively under Arctic conditions.

The Mors synthetic oil p lan t, the  first to 
bo captured on the W estern F ron t, is being 
examined by a group of B ritish  ami 
American experts.

Argentina is now second to the United 
S tates in production of vitam in A. Produc
tion last year amounted to about 20 trillion 
units. There are 20 factories, mostly U .S. 
financed, processing shark livers.

The M onsanto Chemical Co. plans to con
struc t a new sulphuric acid p lan t, with a 
yearly capacity of 72,000 tons, in the plant 
area of M onsanto, 111., a t a cost of about 
■■5700,000.

A large p lan t has been bu ilt a t G irard, 
Ohio, U .S.A ., by the General P a in t Corpora
tion for the production of pipes with pro
tective coatings, to be used for petroleum 
and natural gas as well as for water and 
sewage disposal.

New industrial p lants, projected or under 
construction in Venezuela, include a su l
phuric acid plant, an asbestos-cement plant, 
and a tannery a t Puerto  Cabello. The pro
duction of powdered milk has also been 
begun.

Two interesting and highly inform ative 
lec tu res on die casting and perm anent mould 
casting (i.e ., gravity  die casting ), recently 
delivered before the  Stevens In s titu te  of 
Technology by M r. Alfred Sugar, have now- 
been published as a booklet by the  American 
M etal Co.. L td ., 61 Broadway, New York, G.

The Du P on t Company is reported to have 
developed an instrum ent providing constant 
analysis of atm ospheric conditions in m anu
facturing p lan ts, based on the  phenomenon 
of light absorption of gases. M ost gases 
absorb light of some particular wave-length, 
easting a shadow where that particu lar w ave
length line would otherwise have fallen. The 
instrum ent operates on a comparison basis 
and instan tly  shows any variation from pure 
to contam inated air.
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Small-scale production of penicillin foi 
local needs is reported from the Belgian 
Congo, where the In s titu t . N ational pom 
1'E tude  Agronomique au Congo Beige has 
experim ented with various moulds.

The design, structural features, and opera
ting facilities of coke ovens are incorporated 
into a booklet published by the W ilpu tte  
Coke- Oven Corporation, 10 Rector S treet, 
New York, (i, which is fully illustrated  with 
cross-sections, flow sheets, and views of 
recent installations.

American experts, the India R ubber  
■Journal reports from Paris, are studying 
Germ an methods of producing synthetic 
rubber. M any factories were established 
during the occupation and are said to have 
reached a high efficiency. The French ra il
ways are reported to be studying how to 
use rubber tyres on long-distauce trains.

Commercial production of DDT is to be 
taken up by the A /B  Mo och Domsjd a t its 
Domsjd plant. T his follows the report, 
given for the first tim e in this country in 
T u b  C h e m ic a l  A ge  of Novem ber 4, 1944, 
th a t the m anufacture of this insecticide may 
be undertaken in Sweden. The m anufac
ture of a new cellulose glue, called “ A lcasit,” 
is also announced by the  concern.

W ork on the  Mexican Governm ent’s new 
100-octane aviation gasoline refinery at 
Atzcapotzalco, near Mexico City, is proceed
ing rapidly. Construction is in the hands 
of an American engineering firm under the 
supervision of a U.S. oil company, acting 
as consultant to Petroleas Mexicanos. The 
U.S. Government will have the first right 
to purchase pa rt of the ou tpu t. The refinery 
is to  be completed by the end of this year.

Venezuela’s iron ores will soon be exploited 
by th e  Iron Mines Co., of Venezuela, a sub
sidiary of -a leading U .S. steel concern, 
which has acquired concessions on the 
Orinoco, near San Felix . The ore is chiefly 
haematite, reported to contain 08 per cent, 
iron w ith .small am ounts of phosphorus and 
sulphur. Reserves are said to exceed 
00,000,000 tons. A Canadian company also 
owns an iron ore concession in the district,- 
while another U .S. concern is determining 
the development possibilities of garnierite 
deposits at Lomo de Hierro.

Forthcoming Events
M arch 17. The Institu tio n  of Chemical 

Engineers (N orth-W estern B ranch). The 
College of Technology. M anchester, 3 p.m. 
Messrs. ,T. P . V. W oollam and A. Ja c k so n : 
“ The Removal of Oxides of Sulphur from 
E xit G ases.”

’ March 20. Society of Chemical Industry
(Plastics Group). W aldorf H otel, Aldwych, 
London, W .C.2, 6 p.m. M r. N. J .  L. 
M egson: “ Plastics at W a r.”

M arch 20. Royal Society of Arts. John 
Adam S treet, Adelphi, W .C.2, 1.45 p.m . 
Dr. A. C. T liaysen : " F o o d  Y east: I ts  
N utritive  Value and its Production from 
Em pire S o u rces”  (with lantern  slides).

M arch 20. The Chemical Engineering 
Group (S.C .I.) and The In stitu tion  of Chemi
cal Engineers. Rooms of the Geological 
Society, B urlington House, Piccadilly, W .l,
2.30 p.m . D iscussion: “ Industria l R e
search .” Opener: D r. E . W . Spaith.

M arch 20. Royal In s titu te  of Chemistry
(Huddersfield Section). F ie ld ’s Café, H u d 
dersfield, G.30 p.m. Annual general meeting. 
Mr. .1. R . Row lands: “ The T raining of 
an Organic C h e m is t” ; and M r. R . .1. S. 
T hom pson: “  The Removal of Hydrogen 
Sulphide from Coal G as."

M arch 21. Society of Chemical Industry
(Newcastle Section) and Food Group. K ing 's 
College, Newcastle-upon-Tyne, 0 p.m. 
Professor R. H . Hopkins “ Biochem istry 
Applied to B rew ing.”

M arch 21. Royal In s titu te  of Chemistry
(London and South-Eastern Counties), and 
the In s titu te  of Physics. Royal Institu tion , 
Albemarle S treet, London, W .l ,  2.30 p.m. 
Professor H . T. S. B ritto n : “ The Mechanism 
of Electrode M easurem ents.”

M arch 22. Chemical Society. Chemistry 
Lecture T heatre, M anchester U niversity, 6 
p.m. Professor E . K. R id ea l: “ Reactions 
in M onolayers.”  (Liversidgc L ecture).

M arch 22. Newcastle Chemical Industry  
Club, 18 Lovaine Place, • Newcastle-on- 
Tvne, 2, 6^45 p.m . Mr. A. P . A llcock: 
“ Explosives in M ining and Q uarrying " 
(with lantern  slides).

M arch 23. Society of Chemical Industry  
(Birm ingham  Section). Chamber of Com
merce, Birm ingham , 6.30 p.m. Professor 
D. T . A. T ow nend : “  The Present E ra  in 
C om bustion” (Jubilee Memorial L ecture).

M arch 23. Oil and Colour Chem ists’ Asso
ciation (M anchester Section). E ngineers' 
Club, Albert Square, M anchester, 2 p.m. 
Mr. F . J . R. Bowman, A .R .I .C .: “  Some 
New Bakelite R esin s-fo r Consideration by 
the Post-W ar Pain t and V arnish In d u stry .”

M arch 24. The Association for Scientific 
Photography. Royal Society of A rts, 16 
John  Adam S treet, S trand, W .C.2, 2.30 p.m. 
M r. J .  H . R idley: “ An Experim ental
Approach to Time L apse C inem atography.” 
■ M arch 24. B ritish  Association of Chemists 
(St. H elens Section). Y .M .C.A ., St. Helens.
7.30 p.m . M r. L . W oods: “  Micro-Chemical 
Analysis.”

M arch 26. Royal In s titu te  of Chemistry.
London School of Hygiene and Tropical 
Medicine, Keppel S treet, W .C .l, 5 p.m. Dr. 
H aro ld  Moore, C .B .E .: “ Industria l Non- 
Ferrous Alloys.”
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M arch 26. Electrodepositors’ Technical 
Society. N ortham pton Polytechnic Institute,, 
St. John  S treet, E .C .l,  5.30 p.m. Symposium 
011 “  Powder M etallurgy.”  Dr. G. E.
Gardam  : “ The Preparation  of Copper Pow
der by E lcctrodeposition.”

M arch 27. Society of Chemical Industry
(Agriculture G roup), B urlington House, 
Piccadilly. W .l ,  2.30 p.m. Sym posium : 1, 
“ The Supply of Protein for Animal Need
ing 2, “ T he E xtraction  of Protein  Poods 
from P lan t M a te r ia ls” : 3, “ The  N utritive  
Value of P rote in  and N on-Protein Nitrogen 
for R um inan ts.”  C ontributors: Dr. A. B. 
Fowler, Dr. It. E . Slade, Dr. D. J . 
B ranseoinbe, M r. J .  C'. M cGow an, and Dr. 
.!. A. B. Sm ith.

M arch 28. The In s titu te  of Fuel (M idlands 
Section). Jam es W att Memorial In s titu te , 
Birm ingham , 2.30 p.m . M r. F . Scarf: “ The 
Fuel Research Coal Survey.”

M arch 28. The Association of B ritish 
Chemical M anufacturers. L ecture H all, 
Royal Society of Tropical Medicine and 
H ygiene, Mansion House, 26 Portland  Place, 
W .l ,  2.30 p.m . Fuel Efficiency Technical 
Discussions (5th London m eeting). Mr. G. 
Arrowsmith : “  Therm al Compressors ” (post
poned from M arch 21).

Company News
Savory and Moore, L td ., report a net profit, 

for the year to M arch 31, 194-1, of £38,121 
(£42,554). N o.div idend 011 ordinary.

In terna tiona l P a in t and Composition Co., 
L td ., announces a net profit for 1944, of 
£241,603 (£218,142). The dividend is again 
20 per cent.

Canadian Celanese Corporation has made a 
net profit for year to December 31. of 
$1,642,571 ($1,693,308). T he dividend, on 
common remained at $ 2 .

W orthington-Sim pson, L td ., have declared 
an ordinary dividend of 8 per cent.. (7 per 
cent.) for the year 1944. The year's profit, 
a fte r taxation , etc ., was £23,092 (£21,106).

Celanese Corporation of America reports a 
new sales record of $101,655,680. Consoli
dated net income for 1944 was $7,235,190 
($6,275,593). Taxes am ounted to $18,518,325 
($11,945,962). The regular preferred divi
dends are declared for the current quarter 
and also a common of 50 cents.

This w eek , shareholders will be asked to 
authorise an increase in the capital of 
English Clays Lovering Pochin and Co., L td ..
from £3,119,114 to £3,161,448, by the 
creation of 43,334 £1 54 per cent, cum ulative 
first preference shares in connection with the 
acquisition of another company, the name of 
which has not been disclosed.

Borax Consolidated, L td ., for the year 
ended Septem ber 30, report . a profit of 
£390,333 (£398,453), and have declared the 
following d iv idends: preferred, a final of 
3 per cent., m aking 6 per cent, (same) ; 
deferred, 7 J .p c r  cent. (sam e).

New Companies Registered
Sm ith, Saville & P artners , L td . (393,773). 

—P riva te  company. C apital, £1000 in £1 
shares. M anufacturing, research, dispen
sing and analytical chem ists, etc. D irectors: 
H ubert E therington W illshaw S treet.
S .E .14; G. J .  L . L eid ig ; W . R, Crowe; 
-!•. D. E v an s; J .  M. Sandford-Sm itli.

M egatron, L td . (393,624).—P rivate  com
pany. Capital, £2000 in £1 shares. M anu
facturers of and dealers in selenium photo 
elements and rectifier plates, electrical,
chemical and scientific apparatus, etc.
D irectors: Lajos B iro ; F . Fylem an. Regis
tered office: 50 Pall M all, S .W .l.

Shell Chemical Co., L td . (393,474).— 
P riv a te  company. Capital, £100,000 in £1 
shares. M erchants, m anufacturers and con
cessionaires in connection w ith goods, wares 
and m erchandise involving chemical or 
scientific p rep ara tio n s; general m erchants
and agents, etc. The subscribers (each with 
one share) a re : J .  B. A. K essler; F . Godber. 
(The signatures are witnessed by a clerk to 
the Anglo-Saxon Petroleum  Co., L td .) 
Solicitors: W altons & Co., 101 Leadenhall 
S treet, B .C .3.

Chemical and Allied Stocks 
and Shares

FTRMNF.SS has continued to  ru le  in 
stock m arkets, w hich, however, were 

not very active, reflecting th e  disposition to 
aw ait th e  w ar news. B ritish  F u n d s  have 
been well m ain tained  and ind u stria l shares 
showed small m ovem ents w ith  gains p re 
dom inating. Speculative activity  was more 
in evidence in E uropean  bonds, p a rticu 
larly  G erm an 7 pe r cent, and 6£ per cent. 
P o ta sh  issues, which ra llied  a fte r  th e ir 
recen t decline.

Im perial Chem ical w ere firm a t 39s. 3d., 
with B ritish  Oxygen good a t 88s. 6d. on 
hopes of a m oderately  h igher dividend. 
Among p lastics, De L a  Rues continued p ro 
m inent, b u t receded a fte r  reach ing  the new 
high level of £ 1 1 ! ;  *fi's ' s an o th e r instance 
where th ere  is ta lk  of an  increased  dividend. 
B ritish In d u str ia l P lastic s  2s. o rd inary  were 
6s. 7Jd ., and E rin o id  5s. o rd inary  active 
around  12s. 3d. Sooner o r la te r  th e  two 
last-nam ed com panies are  likely to ra ise  fu r
th e r cap ita l, and it is expected in the  m ar
ke t th a t th is  will take the  form  of add itional' 
shares offered to shareholders on favour
able term s. From  50s. Dunlop receded to
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\ h j J ' R

110, GLOUCESTER PLÄCE,
Telephone: W elbeck 2273 LONDON, W .l

1. Ground glass screen on to  
which th e  Image of the 
graticule Is projected.

2. T ransparent protecting shelf

3. Graticule scale at foot of 
pointer.

4. Adjustable stops are fitted 
w ith spring plungers.

5. Milled head for zero  adjust
ment.

6. Inner protecting front slide 
for beam com partm ent.

7. Back knurled edge of p ro
jector has screw  adjustm ent 
for focussing i mage of graticule 
on screen.

8. Release hook at each side to 
enable case to  be opened. 
(Lamp housing must be re
moved first.)

O u r detailed lis t of C hem ical, M icro
chemical and Assay Balances and
W eig h ts w ill g ladly be fo rw arded  on
request.

In illustrating No. 57 Semi-micro 
Balance, we present one of the  most 
up-to-date Precision Balances now 
available for priority  purposes.

T  A S/OR 227
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49s. 9d ., and R adiation  eased to  61s. 3d. on 
the lower profits, a f te r  rising  to 62s. F o l
lowing the  m aintenance of the dividend a t 
71 per cen t., B orax deferred  receded to  40s.

P in ch in  Johnson  have been around 
41s. 3d. aw aiting  the dividend announce
m ent, and W all P a p e r M anufac tu rers de- - 
fe rred  streng thened  to  43s. E lsew here, 
B ritish  A lum inium  eased fu rth e r to 45s. 6d., 
pending the  resu lts and ch airm an ’s annual 
sta tem ent. B irm id Indu stries  w ere 90s. 6d., 
Im peria l Sm elting 13s. 9d., and Am alga
m ated M etal 17s. 9d ., while G enera l R efrac 
to ries have been firm a t 16s. 10$d. M etal 
Box w ere 90s. 7Jd ., and  T u rn er & Newall 
continued steady a t  85s. 6d.

B ritish  Drug Houses k ep t a t 30s., B. 
L ap o rte  changed hands up  to 88s. 9d., and 
Ceilon 5s. o rd inary  up to 25s. W . J .  Bush 
w ere 75s., M onsanto Chem icals 5$ pe r cent, 
p reference 23s., and  G reeff-Chem icals 5s. 
o rd inary  were m aintained a t 9s. T ex tiles 
generally  became less active, w ith B radford  
Dyers showing sm all fluctuations around  
20s. 6d. aw aiting  the  dividend announce
m ent, C ourtau lds were firm a t 50s. 3d ., b u t 
B ritish  Celanese eased to  3 ls . 9d.

Am ong iron and steels, U n ited  Steels con
tinued active around  27s., w ith  H opkinsons 
firm a t 80s. 011 m arke t hopes of a h igher 
dividend. D orm an Long streng thened  to 
27s. 3d ., Davy & U n ited  to  33s. 9d., bu t 
S tew arts & Lloyds eased to  57s. 7}d. On 
th e  o th er hand , T ube Investm ents firmed up 
fu rth e r, changing hands slightly  over £5J. 
G uest Keen w ere 38s. 6d., Babcock & W ilcox 
03s. 6d., w ith Allied Iron founders a t 52s. 6d. 
also well m ain tained . C onsett Iro n  6s. Sd. 
units becam e firm er a t 8s. 3d. V alor o rd in 
ary  shares w ere 53s. 9d., F isons 50s. fid., 
and elsew here W estinghouse o rd inary  
m arked 79s. A t one tim e, In tern a tio n a l 
C om bustion shares rose fu r th e r  to £7§, r e 
flecting the  good im pression created  bv the 
sta tem ents a t the  m eeting. B uild ing shares 
have been little  influenced by the em phasis 
on perm anent houses in G overnm ent housing 
plans. B ritish  P la s te r  B oard have been 
active around ' 38s. 9d., w ith  A ssociated 
Cem ent tils. 9d ., and T unnel Cem ent 48s. 9d. 
B ritish  S teel C onstructions eased to  16s., 
la te r  streng then ing  to 16s. 3d. In  o th er 
d irections, B arry  & S taines were h igher at 
54s. 3d., also N a irn  & G reenw ich a t 80s.

B oots D rug have been steady a t 56s., w ith 
T im othy W hites 41s. 3d., Sangers 31s. 6d., 
and Beecham s deferred  18s. 7itd. Levers 
kept a t 47s. 6d., and T rip lex  G lass were

43s. Gd. Oil shares becam e easier, w ith 
A nglo-Iranian  110s. 7Jd., B urm ah Oil
87s. Gd., and Shell 81s. 3d.

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

T H E  L ondon general chem icals m arket 
displays an even tone th roughou t and  a 

m oderate  am ount of new business is re 
po rted  w ith values in  m ost sections firm. 
D eliveries under existing  con trac ts  a re  well 
up  to schedule. An active m ark e t exists 
fo r the  m ajo rity  of the  soda com pounds, and 
a  steady trad e  is passing in ind u stria l re 
fined n i tra te  of soda, w ith  solid caustic  soda 
and caustic  liquor in  good dem and. C hlorate  
of soda is a good m arket and a m oderate 
volume of inquiry  is rep o rted  for ace ta te  
of soda and p e rcarbonate  of soda. S trong  
m arke ts and lim ited supplies a re  th e  chief 
fea tu res of the po tash  section, with yellow 
prussia te  of po tash  scarce, and caustic  and 
carbonate  of potash in good call. Acid 
phosphate of potash  is steady and pe rm an 
ganate  of potash  rem ains active. An in 
crease in  activ ity  is rep o rted  in the  coal-tar 
p roducts section th is week, w ith p itch in 
m oderate call for home trad e ,, while some 
export business is rep o rted . Creosote oil is 
¡11 good dem and and a  brisk  inquiry is being 
m ade for the  toluois and benzols. A fa ir 
trad e  is passing in  th e  pyrid ines and the 
xylols.

M a n c h e s t e r .:—P rices have been steady 
th roughout the range of chem ical p roducts 
on the  M anchester m arket du ring  th e  past 
week and no t m uch in th e  way of actual 
m ovement falls to be rep o rted . T he dye
ing, bleaching, and finishing trad es  a re  ta k 
ing fa irly  good deliveries of “  heavies,”  as 
a re  also the W est R iding tex tile  industries, 
w h ile  o th er ind u stria l users are, m ain tain ing  
the dem and at a round its  recen t level. The 
a lkalis , as w ell as the am m onia and m ag
nesia com pounds and the  acids, a re  p rom in
en t. T he dem and in  th e  fe rtilise r trad e  
generally  is developing steadily  and good 
deliveries a re  now going forw ard . T h ere  is 
a sa tisfacto ry  co n trac t m ovem ent of ta r  p ro 
ducts, especially of th e  lig h te r classes,

G l a s g o w .— In  th e  Sco ttish  heavy chem i
cal trad e  business du ring  the  p ast week has 
m aintained- its steady day-to-day tra n sa c 
tions. Inquiries fo r export a re  also more 
num erous. P rices rem ain  very firm, with no 
ac tu a l changes to  rep o rt.

HYDROGEN PEROXIDE
C o ncentra ted  Q u a lit ie s . Dyestuffs & Chem icals

C O L E  & W IL S O N , L T D .
24 , G re e n b e a d  R o a d , H U D D E R S F I E L D

Phone: Huddersfield 1993. Crams :  *Colour* Huddersfield

U A  Slate Pow- 
A A  d er in  great 
■ + v  deman as the 

m ost econo
m ical f il le r  for 
V u lcan ite  and 
Moulded Rub- 

H .  B . G o u ld , P o r t  P e n h ry n , B a n g o r  b er Good».
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N O W  AVAILABLE
in experim ental quantities

C A L C I U M - M A G N E S I U M

C A L C I U M - C O P P E R

C A L C I U M - L E A D

C A L C I U M - Z I N C

B A R I U M - M A G N E S I U M

B A R I U M - L E A D

S T R O N T I U M - M A G N E S I U M

Enquiries for other Alloys are invited.

C a ,  S R a n d
A L L O Y S

A

ICI

For samples and information apply to : 
IM PERIAL CHEM ICAL IN D U STRIES LIM ITED  

LONDON, SiW.l.

C N . 1124M
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T H E
BRITISH A SSO C IA T IO N  

OF CHEM ISTS
Is a body of C hem ists seeking to prom ote professional 
standards of un ity  among all chem ists . O N E  of its 
many ac tiv ities is P R O F E S S IO N A L  D IS C U S S IO N .

•  In its Sections, G roup s and Branches, chem ists 
m eet to g ether to discuss professional p rob lem s.

•  It seeks the fu llest possible co-operation w ith  
all o th e r organisations of chem ists.

•  It seeks to  avoid "  poaching on the p reserves ”  
o f o th e r bodies by confining itse lf to its own 
Special T rad e  U nion Functions.

For particulars o f Membership, write to :—

C . B . W O O D L E Y , 175, P iccad illy ,
C .R .A .,  F .C .I .S ., London, W . l .

G enera l S e c re ta ry , B .A .C .

EDUCATIONAL
G reat Possibilities for 

Q U A L IF IE D  C H E M IC A L  E N G IN E E R S  
K ey  Men in W artim e and A fterw ards. 

jV/f ANY of th e  finest posts in  B ritain  In W artim e are 
A reserved for Chemical Engineers. The sam e will be 

th e  caBe when th e  w ar Is over. T he vast techn ique and 
experience now being applied  to  Chemical Technology 
for war purposes will th e n  be su itab ly  utilised  In recon
struction , and  In tra d e  and  com merce.
Enrol trith the T .I .Q .R .fo r  A .M .I.C h em .E . Exam ination$ 
i n  which home-study Students 0/  The T .J .Q .B . hare now 
gained ■—

T H R E E  “ M A C N A B "  P R IZ E S .
including th e  “  M acN ab ”  Prize aw arded 
a t  th e  lo s t (1943) E xam ination .

W rite to -day  for "  The E ngineer’s Guide to  Success ” — 
free, contain ing  th e  w orld’s w idest choice of Engineering 
Courses—over 200— the D epartm ent of Chemical 
Technology, including Chemical Engineering Processes, 
P lan t Construction, W orks Design and  O peration, and  
O rgan isa tio n 'an d  M anagem ent—and w hlrn  alone gives 
he R egulations for A .M .I.Chem .E., A .M .I.M ech.E., 
A .M .I.E .E ., C. & G ., B .Sc., etc.

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

219 T em ple B ar H ouse, London, E.C.4.

FOR SALE
r jH A R C O A L , A N IM A L, a n d  V EG ETA B LE , hortl- 

cu ltu ra l, burning, filtering, disinfecting, m edicinal, 
Insulating ; also lum ps ground and  g ranu la ted  ; e s tab 
lished 1830 ; con trac to rs to  H.M. G overnm ent.—T u o s. 
H i l l - J o n e s ,  L t d ., ** In v ic ta  ”  Mills, Bow Common Lane, 
London, E. Telegram s, “  H lll-Jones, Bochurch, Lon
don.”  T e lep h o n e : 3285 E ast.

“  P hone 98 S taines ’
T T  S H A P E  W inget T ipping  M ixer 200 lbs. c a p a c ity ; 
v- ' J a c k e tte d  Enclosed M ixer SO gals. (V ertical) 2 in. 
D rum  R o ta ry  P u m p : Several sm all T ubu lar Con
densers : D ry  V acuum  P u m p  S in .  Cyl. 9 in. stroke. 

H A R R Y  H . G A R D A M  &  C O . L T D , 
S T A IN E S

*2 Six Gallon J a r  P ebb le  Mills, m oun ted  on Steel
0  F ram es in  b a tte ries  of 6 J a r s  to  each. B elt 
d riven . T h o m p s o n  &  S o n  ( M i l l w a l l )  L t d . ,  Cuba 
S tree t, MillwaU, E .I4 . E a s t 1844.
1 ( ) 0  H Y D R O  EX TR A C TO R S by leading  m akers 
x  v  v/ from  18 In. upw ards, w ith  Safety  Covers. 
Jack e tted  S team  Copper and  Iron  Pans. Caloriflers- 
W ashing M achines— Gilled P ipes, e tc. L ist sent on 
request. R andalls , Engineers, B arnes. T e l . : R iv . 2436.
1 0 0 0  STRO N G  N EW  W A T E R PR O O F A PRO N S.

T o-day’s value 5s. each. Clearing a t  30«. 
dozen. Also large quan tity  F ilte r Cloths, cheap. W il- 
sons, Springfield M ills P reston, la n e s . Phone 2198.

Secondhand 
D IS T IL L A T IO N  &  V A C U U M  P L A N T

for sale.

CO P P E R  S T IL L  in  tw o sections, Oft. deep overall by 
2 ft., in t . d i a . ; n est of 1  in . d ia . copper steam  coils 
in  b o ttom  ; tu b u la r  condenser.

C O P P E R  S T E A M  JA C K E T E D  S T IL L  by  J o h n  
D ore, 3 f t. 4 in. on s tra ig h t by  3 f t .  6 in . d ia . ; 
bo lted  dished  b o tto m  w ith  m ild  stee l ja c k e t ; 
dom ed to p  w ith  copper sw an-ncck leading  to  
alum in ium  coil condenser.

V ertical A L L  C O P P E R  S T IL L . * d irect f ire d ; oil 
j a c k e t ; 2  f t .  0 in . deep by 2  f t . d i a . ; copper 
swan-ncck leading  to  coil condenser.

V ertical C O P P E R  L IN E D  S T E A M  JA C K E T E D  
S T IL L , 2 f t. 4 in . deep by  1 ft. G in . d i a . ; swan- 
neck leading to  coil condenser.

V ertical E V A P O R A T O R  w ith  cast iron  ca land ria  
3 f t. 9 In. by  3 ft. 4 in. deep, w ith  rive ted  copper 
vapour portion  0 f t. 6 in . deep b y  3 ft. 9 In. ilia. ; 
dom ed to p  w ith  vapour b o x ; 10  in . d ia . copper 
swan-heck leading  to  m ulti tu b u la r condenser.

A L L  C O P P E R  F R A C T IO N A T IN G  C O L U M N . 
13 f t .  G in. h igh  by 10 in. d ia . ; four sections each  
3 f t. an d  each contain ing  live tra y s  w ith  bubbling  
h o o d s ; deph legm ator £ in . bore copper piping 
a t  top .

C A S T  IR O N  J E T  C O N D E N S E R  by  Lurgi, 9 f t .  
on s t r a ig h t ; 1 2  in . conical bo ttom  by  2 f t .  6 in. 
d ia . ; 16 in. flanged v apou r connection.

T U B U L A R  C H E M IC A L  L E A D  C O N D E N S E R  
w ith  m ild stee l lead  lined  casing ; 9 f t. between 
tu b e  p la tes  by  1  f t. G in . d ia ., contain ing  29 
Ig in . o.d. lead  tubes, expanded in to  h eavy  
lead  tube-p letes.

H orizon ta l m ild steel concentric tu b e  H E A T  E X 
C H A N G E R  by  K estner E v ap o ra to r Engineering 
Co. ; inner tubes 2£ in . bore, o u te r tu b es  3 i  in. 
o .d. ; six  elem ents 16 f t .  G in . long.

Mild s tee l case H E A T  E X C H A N G E R  or I N T E R 
C O O L E R . 4 f t. high by  1 f t. 3 In. d ia ., containing 
48 “  U  ”  tubes in  alum bro  m e ta l g in . i.d.

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

W O O D  L A N E , L O N D O N , W .1 2

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

A .I.M ech.E ., P a te n t A gent), 146a, Queen V ictoria 
S tree t, London, E .C .4. A D V ICE H andbook, and  
C onsu lta tion  free. P hone : C ity  6161.

SERVICING
/G R IN D IN G  of every  description of chemical aDd 
AJr o ther m aterials  for th e  tra d e  w ith Im proved mills.— 
T h o s . H il l - J o x e s , L t d ., ** In v ic ta  ”  Mills. Bow Common 
Lane, London, E. Teletrrams : “  HIU-Jones, Bochurch. 
London." Telephone : 3285 East 
/G R IN D IN G , D rying, Screening an d  G rading of 
' J r  m aterials  u ndertaken  for th e  tra d e . A lso Suppliers 
of Ground Silica and F illers, e tc . Jam e s  K en t, L td . 
MUlers, Fen ton , Staffordshire. Telegram s : K enm ll, 
S toke-on-T rent. Telephone : 4253 an d  4254, Stoke-on- 
T re n t (2  lines).

SITUATIONS VACANT
■pLA STICS firm  nea r London requ ires  a  chem ist for 
A th e ir  expanding  research  d ep a rtm en t. Experience in 
sy n th e tic  finishes o r organic an d  physica l chem istry  a n  
advan tage . U n ivers ity  degrees desirable. P erm anen t 
position an d  excellent p rospects  fo r keen and  am bitious 
m an. Give full p a rticu la rs  of education , p a s t experience 
an d  s ta te  age an d  sa la ry  required; A pplications w ill be 
tre a te d  in  th e  s tr ic te s t confidence. B ox No. 2203, T he  
Chem ical Ag e , 154, F lee t S tree t, L ondon , E.C.4.
\ \ T A N T E D —Senior R esearch  Officer for new overseas 

organisa tion  investigating  th e  field of th e  industria l 
d iam ond. P referab ly  P h .D . w ith  ind u stria l research 
experience, capable* of investigating  th e  Chem ical, 
P hysica l an d  o th e r properties of industria l d iam onds. A 
know ledge of M etallurgy o r  Pow der M etallurgy w ould be 
a n  asse t. S ubm it app lica tion , com plete w ith  details of 
tra in in g  an d  experience w ith  references to  Box N o. 2204, 
T h e  C h em ica l A ge, 154, F lee t S tree t, London, E.C.4.
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WANTED
W A N T E D  regularly. Residues, Sludge, Slag, etc ., 
' ’ contain ing  A ntim ony, Cadm ium , Copper, Lead, 

Nickel and  Zinc. O akland M etal Company L td ., 
W illington, D erby.
Y X /A N T E D .— Supplies of N itre  Cake in ten -ton  lots.

Box No. 2120, T h e  C ’ EMIOAl A riE , 154, F leet 
Street, F ..C .4.

WORKING NOTICE
n P J IK  P roprie to rs of th e  P a te n t No. 521240 for “  De- 
A p lla to ry  ”  are  desirous of en tering  in to  arrangem ents 

by w ay of licence and  otherw ise on reasonable te rm s for 
th e  purpose of explo iting  th e  sam e an d  ensuring its  full 
development, an d  p rac tica l w orking in  th is  coun try . All 
com m unications should be addressed in th e  first 
instance to  H aseltine Lake A Co., 28, S ou tham pton 
Buildings, C hancery Lane, London, W.C.

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

firm  a n d  a g e n c y .

WALTER MOESCH & Co. 
ZURICH -  SWITZERLAND

LEIGH
&S0NS
METAL
WORKS

B E L T I N G
A N D

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

Superlative Quality 
Large Stocks - Prompt Despatch

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

'Phone: S toke-o n-Tren t 7181.
’G ram s: Be lting , Burslem

The  fact that goods made of raw  m ateria ls In 
sh o rt supply ow ing to  w ar conditions are  ad ver
tised  In th is  paper should not be taken as an 
Indication that th ey are necessarily availab le fo r 

e xp o rt

f e n n o x  Foundry Co. Ltd.

Specialists in non-ferrous ' 

Castings for the Chemical 

Industry

o— o ------o

Glenville Groye, London, S.E.8

Solvent Recovery 
Plant

Carbon Adsorption 
System

B ritish  Carbo-Norit U n ion , Ltd. 
16, Q ueen A n n e’s Gate, S .W .l .

0 77T L
Rü B 1 liliIS

VALVES,  TAPS AND CASTINGS
F O R  C O R R O S IV E S

HAUGHTON’ S METALLIC
C O .,  L T D .

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

■•LION B R A N D ”
METALS AND ALLOYS

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

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

GARSTON, LIVERPOOL, 19 
E S T A B L IS H E D  1869
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CHEMICAL E O .,L T D .,M IR F IE L D ,Y O R K S ,
t e l e p h o n e : m i r f i e l d  2 1 5 7

HIGH BOILING  
TAR ACIDS  

C R E  S Y L I  C 
C R E O S O T E  

NAPHTHALENE  

P Y R I D I N E

T R I M E T H Y L A M I N E

N ow  

available 

in 

working 

quantities

M O N SA N TO  CH EM ICALS  
LIMITED

RUABON ■ WREXHAM ■ DENBIGHSHIRE
Telephone : RUABON 3191

JAMES T A TE  & CO.
VICTORY W ORKS . EAST PARAD E  

B R A D F O R D

S U IT A B L E  F O R  S T E A M , W A T E R , 

A IR , SP IR IT S , O IL , and C H E M IC A L S

T A T E =
SEM I-BALAN CED SOLENOID  

OPERA TED  VALVES
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CARBOY HAMPERS
Safe ty  Cr a te *  Pack«*! Carboy®

M B R A N D

HARRIS (LOSTOCK GRÄLÄM) LTD.
Lottock ß ra l am f io r thw lch

TsUpfUMUt 
» 1 1  (1 l inn) NORTHWIOH]

TáU,i r mhm'j
“ VULCAN •" LQSTOOK URALAM

COPPER PLANT
for the C H E M I C A L  T R A D E S

S T I L L S

RECTIFYING

COLUMNS

CONDENSERS

Autoclaves 

Calandrias 

Vacuum Pans 

Boiling Pans

Large Steam jacket ted copper Pipew ork,
boiling and mixing pan with p  .,
geared agitators, steam jacket L  O llS , C IC .

0/ mild steel.

BLU N D E LLS  &
T. ALBERT C R O M P T O N  & Co. Ltd.
W B S T  I N D I A  D O C K  R D „  L O N D O N ,  1 . M  
Phon« j Gr»m* :
¿ a «  383* {3  Hr»««). B lund « ll, Phon«, L<»nd*n

E S T A B L IS H E D  1825

Grinding
and

Blending
with

THE PASCALL PIN-DISC MILL

WRITE FOR LIST C.A. 3 to

T H E  P A S C A L L  E N G IN E E R IN G  C O ., LTD .
Manufacturers of Grinding, Sifting and Mixing Machinery 

114, L IS S O N  G R O V E , L O N D O N , N .W . I
Telephones : PADdington 7236-7 Telegrams : Pasenco,  Phonet London

T he ideal machine for the 
FINE CHEMICALS 
DYESTUFFS 
COLOUR PIGMENTS

processing of :— 
SYNTHETIC RESINS 
MEDICINAL DRUGS 
COSMETICS



EVAPORATORS
■ b y  KESTNER

FILM TYPE, HORIZONTAL OR VERTICAL. 
FORCED CIRCULATION. SALTING TYPE. 
SINGLE OR MULTIPLE EFFECT. 
HIGH VACUUM MULTIPLE CIRCULATION 

FOR SENSITIVE LIQUORS. 
SPECIAL ACID EVAPORATORS. 

And the new  

HORIZONTAL FILM EVAPORATOR W HICH 
ELIMINATES METALLIC CONTACT ON 
ALL HEATING SURFACES. 

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

THE C HEMI CAL  A G E  M a r c h  1 7 ,  1 9 4 5

P rin te d  In G reat B rita in  b y  T h e  P re s s  AT C o o h b e la h d s , London and  A ddleatone, a n d  published  by  
B ik e  B r o th e r s ,  L td . ,  a t  B onverie Houae, 154, F lee t S tree t, K.C.4, M arch 17th, 1945. E n tered  a i  Second 

Claae M a tte r  a t  th e  New Y ork , Ü .3.A ., Poet Office.

For
Maximum
Resistance-

ÜCCRINGTON BRICK & TOE CO.
A C C R I N G T  O . N

P h o n e  - - A c c r i n g t o n  2 6 8 4

KESTNER EVAPORATOR AND 
ENGINEERING CO. LTD.

CHEMICAL ENGINEERS 

5, G ro sv en o r G a rd e n s , L ondon , S .W .l

E xceptionally  prolonged service is 
assured when T anks, Towers, Scrub
bers, e tc . are lined w ith  A ccrington 
"  N ori ”  W are.

Im perv ious to  acids and  m ost o th er 
chem icals.

D a ta  and  E stim ates on request.


