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HIGH ' SPEED 
M IX E R . T h 
m achine is design
ed fo r Mixing 
cellulose, d is te m 
per, em ulsion’s, 
enam els, Inks, lu 
bricants, oils and 
sim ilar liquids. It 
is also for th inn ing , 
tin tin g , crushing 
and liquefying m at
erials. Perfect lu b ri
cation is given to  th e  
gears, which are  to ta lly  
enclosed and ru n  in oil

m m m m  ® i

BALL & PEBBLE MILLS
for th e  grinding of all kinds of Chemicals, Clays, Fibres, Paints, 
Enamels, Minerals, N itro-cellulose, lacquers, etc., and practically 
every substance which can be reduced by abrasion. In addition, 
they are m ost efficient Mixers. The operations of mixing

and grinding are accomplished 
sim ultaneously. ’

’ v \
Let us send you:a’br.£i^Mi1& 1  

deal! ng in  greatdh  *tfeValf J  
w i t h  S t e e l - S h a  wjf 

mach! ijes. . V  M

PORCELAIN POT 
MILLS. For w et 
o r  d ry  g rind ing  o f 
small batches and 
lab o ra to ry  testin g  
sam ples, and are 
m ade up in various 
un its  contain ing  
from  one to  n ine 
pots.

STEELE&COWLISHAW LTD
Engineers
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WELLS OIL FILTERS

NEW FEgive OLD OIL
W ith  W ells ’ W aste - 
O il F ilte r you can use 
yo u r oil several tim es 
over and change I t m ore  o ften . A 
th o rough ly  reliab le  supply of oil* Is 
assu red  w ith  th e  use o f Wells* 
Special F ilte r Pads w hich w o rk  In 
con]unctlon  w ith  Wells* P aten t 
Syphon Feed.

A.C. WELLS
& CO. LTD

P R O V I D E N C E  M I U S ' H Y D E ' C H E S H I R E

Write for luiler 
particulars of 
these oil filters.

Telephone : 
Hyde 953 

Telegrams :Un~ 
breakable Hyde.

BÄKELAQUE
PHENOLIC 

RESINS
for acid-proof coatings 
for abrasive wheels 
for electrical insulation

ÄTTWÄTER & SONS, Ltd.
Est. 1868

HOPWOOD STREET MILL,  
PRESTON, ENG.

VALVES A N D  ACCESSO RIES 
IN A LL  APPROPRIATE 

METALS FOR THE 
CH EM ICAL TRADE

B r it is h  S team  S p e c ia l t ie s  L t d . ^
W H A R F  STREET. LEICESTER

STANDARD PRODUCTIONS FROM STOCK AT:—
LEICESTER. L O N D O N , LIVERPOOL, W H ISTO N , GLASGOW , 
BRISTOL. MANCHESTER AND NEWCASTLE - O N  - TYNE
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B A H A G  OIL A N D  FAT TREATING PLANTS
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B L E N D I N G
A N O

T E X T U R A T IO N

Hydrogen. H V D R O G E N
P R O D U C T IO N

■9XYSLM.

P O S T

R E F IN IN G

M A R G A R I N E - V E G E T A B L E  G H g g
C O N F E C T I O N E R Y  E T C .

Bamag Ltd. su p p ly  a la rge  range  o f  Plant fo r  fhe  C hem ica l and 
O i l  Industry  in c lu d in g  those m e n t io n e d  in the a b o v e  chart. Do 
no t hesitate to  call u p o n  the services of the  Bamag Specialist 
Chemists and  Eng ineers  to  h e lp  y o u  in the p la n n in g  of y o u r  plant. 
Full part icu lars and l i te ra ture u p o 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 ane 9282 T e le g ram s: Bam ag, Sow esl, London

B A M A G  LIM ITED are on W ar O ffice  and A dm iralty Lists

A
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40 years’ e x p e r ie n c e  
enables us to  supply

B E L T I N G
and

ENDLESS VEE ROPES
  •  - of  —  —.......- .... —

S u p e r l a t i v e  Q u a l i t y

L A R G E  S T O C K S  . . .  P R O M P T  D I S P A T C H

FRANCIS W. 
HARRIS & Co. Ltd.

B U R S L E M -S to ke -o n -T ren t
Phone: S toke-on -T ren t 7181-2 

W ire t :  Belting, Burslem

A. J. RILEY & SON, L td
BATLEY, YORKS

ESTABLISH  EO 1888Telegrams: "  BO ILERS, B A T L E Y .-  Telephone: 657 B A TLEY (3  lines)

Makers of

MILD STEEL RIVETED AND 
WELDED VESSELS

JACKETED PANS COMPLETE 
WITH AGITATORS

SHEET LEAD OR HOMOGENEOUS 
LINED VESSELS

TAR, BENZOLE & OIL STILLS

CONDENSERS, EVAPORATORS 
AND DISTILLING PLANTS

MILD STEEL PIPES 
ALL PRESSURES

LANCASHIRE, CORNISH 
ECONOMIC & W .T. BOILERS



DUNLOP RUBBER CO. LTD. (GENERAL RUBBER GOODS DIVISION) 
WORKS AND HEAD OFFICE: CAMBRIDGE STREET, MANCHESTER

London : C lerkenwell House, Birmingham : Dunlop House, Livery S treet, 3
Clerkenwell Green, E.C. I Glasgow ; 48-60 and 70-78 

Liverpool: 24 Cornhill, Park Lane, I N orth  W allace S treet, C.4

"  45/O.R.G/7B

A COMPLETE INDUSTRIAL RUBBER SERVICE

\
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V-BELTS

The unique construction and perform ance of Dunlop 
extensive research and experim ent by Dunlop technicians.
V-Belts with the Dunlop C ontinuous Spiral construction are noted for their 

• ex trem e flexibility and absence of stre tch . They have set new standards of 
efficiency in power transmission. This is belting which gives long and trouble- 
free service — service in the Dunlop tradition.

^DUNLOP



KE.STNF.ll

B A R B I T  O N E
BARBITONE SOLUBLE 

ALLOBARBITO N E. 
CYCLOBARBITONE

F IN E ST  Q U A LITY.

A C T U A L L Y  M A N U F A C T U R E D  A T  B A R N E T
..  =  by  --- ----------------- ----

PIERSON, MORRELL & CO., LTD.
(THE ORIGINAL BRITISH ASPIRIN MAKERS)

Q U E E N ’S ROAD - BARN ET - HERTS
Phone : Barnet 0723 Grams : Pierson, Morrell, Barnet
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ÄXIÄL-FLOW ACID FANS
AN ENTIRELY N E W  A DD ITIO N  TO  THE W ELL. 
K N O W N  RANGE OF K E S TN E R  F A N S

D E S I G N E D  O N  A D V A N C E D  
A E R O D Y N A M I C  P R I N C I P L E S ,  -<■—

BUILT ENTIRELY OF CHEMICALLY 
RESISTANT MATERIALS - —

These fans will ensure trouble-free work
ing with high efficiency when used for 
draughting highly corrosive gases and fumes 
including :

SULPHUR DIOXIDE NITROUS AND
SULPHUR TRIOXIDE NITRIC OXIDE
CHLORINE AND HYDROCHLORIC ACID

KESTNER EVAPORATOR & ENGINEERING CO. LTD.
C H E M IC A L  E N G IN E E R S

5, Grosvenor Gardens . . . London, S.W. I
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NEWTON CHAMBERS &C0 LTD THQRNCUFFE Nr SHEFFIELD

P E N I  C I L L f N
THE GREAT LIFE S A V E R
Can only be m anufactured in s te rile  p lant.

“  L ithcote ”  linings have been approved fo r th is purpose  by th e  
M inistry of W o rk s  and are  now  in use by many of the  leading 
m anufacturers of Penicillin.

"  L ithcote ”  lined vessels (lined in situ o r  a t o u r  W orks) give 
com plete p ro te c tio n  against co rrosive  m edia, being in e r t tow ards 
acids, so lvents, brines, alcohols, fats, oils, syrups, and give p ro tec tion  
against m etallic contam ination .

Please ask fo r copy of o u r  new  B rochure. AH enqu iries in the  
U nited  Kingdom and Ireland to  :—
N E W T O N  C H A M B E R S  & C O .,  L T D .,

I ro n  W o r k s ,  T H  O R N C L IF F E , N r .  S H E F F IE L D

“L IT H C O T E ”
llo v e d

IN THE NATIONAL 
C A U S E
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uve c íiii s u b t r a c t  a  s m e lt
In many industrial processes it’s im portant to have your 

substance minus its smell or minus its impurities, since it 
may be going into a food or drink or a beauty preparation. 

Our Active Carbon can do m ore than deodorise, o f course. 
It can de-colourise. It can simplify crystallisation. It can 
improve colour and increase concentration. I t can 
remove detrim ental flavours.

It can clean precious liquids 
and gases. In other words it 

can remove the obstacles in the way o f improving 
the quality and attractiveness of many products 
in every day use, and our advisory departm ent 
will be only too pleased to assist the process.

S U T C L I F F E  
SPEAKMAN
A N D  COM PANY LTD

L E IG H  * L A N C A S H IR E

London O ffice:
66 Victoria S t., S . W .l .  V ic to r ia  7982-3

M e lb o u rn e  A g e n ts — M e ssrs . H . R. H ill & S o n , P ty . L td ., 350 K ing  S t r e e t .

Y estam in is p u re , d ried , d e -b ittercd  
Yeast— richest in  V itam ins B 1 and 
B2 —  w ith  a 40 pe r cen t P ro te in  
con ten t. I t  adds greatly  to  Food 
Value, and  im parts an  appetising , 
p iq u an t flavour th a t results in 
increased dem and for yo u r  Processed 
Foods.

Y E S  f a M

YES . .  a /ie , tA e, coTn& ttfac& w fe)

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

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



R E C O ,

Laboratory Glassware
used wherever GLASS and HEAT meet

made by CHANCE BROTHERS LTD. J V
HEAD OFFICE A N D 'W O R K S , SM ETHW ICK,. BIRMINGHAM i l

LO N D O N  OFFICE: 10, PRINCES STREET, WESTMINSTER. S .W .I UiiYiV.S

Stocks held by all recognised Laboratory Furnishers

THE C H EM I C A L  AG E
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Thu Research Chemist
The interest aroused in the public 

mind by the achievements o f the 
Research Chemist is based primarily 
on the practical value of his 
discoveries, but the lay mind has 
little understanding of the difficul
ties and the problems encountered 
before laboratory synthesis can be 
translated into factory production. 
After the dramatic discovery comes 
the generally far more difficult task 
of meeting the demand occasioned 
by it, and such problems have been 
accentuated during the last few 
years by the worry of wartime 
scarcities. Patience, resource and 
unremitting effort are just as 
necessary in research and develop
ment work as the occasional flash 
of inspiration, and these qualities 
have helped the chemist to deal 
successfully with the many trouble
some situations which the war has 
brought.

The research workers of May & 
Baker have had their share o f war
time difficulties to  overcome. 
Without their efforts many of our 
customers would have been less 
satisfied with the service we have 
been able to give them. Perhaps 
the problems which face you fall 
within the scope of their experience? 
If so, we should be pleased to 
attempt to solve them. Telephone: 
Ilford 3060. Extensions 71 or 72.

May & I laker L td
D A G E N H A M

/ X j i X  E N G L A N D

Ai &  B  Industrial Chemicals Series (No. 2a).

A t  the moment only halt 
the story can be told. 
Not until the peace has 
been won can we tell you 
of the war developments 
which will be incorporated 
in the post-war design 
and manufacture of our 
O p t i c a l - M e c h a n i c a l -  
E le c t r ic a l  I n s t r u m e n ts  
and Aircraft Equipment.

AVIMO LTD ., TAUNTON 
S o m e r s e t  ( E n g l a n d )

Approved under A ir Navigation Rules 
for C M I Aviation.

PROGRESS by QUALITY
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SOURCES OF IDEAS FOR IRE INVENTIVE MIRO
'T 'H E  British chemical industry 

is one o f o u r big post-war 
assets. T hroughout the war it 
has been working at top pressure. 
N o t merely “ turning ou t the 
s tu ff” —;but devising, too, how 
“  the s tu ff”  can be put- to a 
fuller use.

Fertility o f imagination and pro
ductivity have been stimulated by 
the urgency o f our war needs. 
New applications for established 
M onsanto products — with con
ventional uses, and available by 
the ton — have been developed.

And after the war ? The inven
tiveness, the ingenuity shown by 
British chemists and technicians 
under the strain o f war will be 
continued, even expanded; for the 
equally vital aims o f  peace.

M onsanto m akeat R uabon a wide 
range o f basic coal tar chemicals, 
which already feed a score o f in- 
dustries.Theirtechnicalexperience 
is wide. It is available for con
fidential co-operation on any 
problem which may enable M on
santo products to serve more 
fully industry and m ankind.

Here is a list o f  some M ONSANTO products

PH EN O L Ice, detached, hydrates, mixtures
CRESO LS ortho-, meta-, para-
C R ESY LIC  ACIDS high ortho-, high meta-, pale, dark, 

A.D.F., etc.
SA LIC Y LA T ES Salicylic Acid, B.P. and technical... 

Sodium * Methyl Salicylates...Aspirin
P H TH A LIC  AN H YD RID E Phthalic esters
BEN ZO A TES Benzoic Acid — Sodium.Benzoate
GERMICIDES P.C.M.X. —  Cresantols
PRESERVATIVES P.C.M.C. — Santobrite

RUBBER CHEM ICA LS Santocure, P.B.N., etc.

(Fuller list on request )

W ar demands, iri some cases, prevent usoffering b u lk  quantities, but advice, data, samples, etc.. m ay enable you to plan now a  rw *

M O N S A N T O  C H E M I C A L S  L I M I T E D ,  R u a b o n ,  W r e x h a m ,  D e n b i g h s h i r e

B
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NEW CHEMICAL DEVELOPMENTS

if you had 
invented water . . .

. . . you would need a larger space than 
this advertisem ent to detail its m anifold 
advantages and the m ultiplicity  o f  its 
applications. In  presenting  our range of 
w etting, dispersing, detergent, pene
trating and degreasing products, our 
problem  is o f  the same order ! For 
there are few aqueous processes— from  
the processing o f  an ostrich  skin to the 
developing o f  photographic films— in 
which one or other o f  these products 
cannot contribu te to a b e t te r , . or .a 
speedier, or a less costly, or a m ore 
dependable result.

Instead o f our telling you in  detail, 
therefore, the m any applications o f  these 
new  synthetics, we suggest tha t if  you 
have any problem s involving w etting, 
detergency, dispersion, penetration or 
degreasing, you tell us w hat these p ro
blems are. O ur technical service will be 
glad to study them  carefully and to 
suggest a solution.

As a clue to the  versatility o f  the new 
products, we add these notes regarding 
th e m : Soluble to  clear solutions in 
w ater o f  any h a rd n e ss ; chemically 
neutral and highly s ta b le ; im m ediately 
available in  bulk.

T E C H N IC A L  P R O D U C T S  L T D
ST . H E L E N ’S C O U R T , G R E A T  S T . H E L E N ’S 

L O N D O N , E .C .3  
T E L E P H O N E : A V E N U E  4321

STEA M  ( J  W A T E R . F IT T IN G S  FOR ALL 
P U R P O S E S

E N S U R E  T H E  M AX I M U M  OF E F F I CI E N C Y  
T O G E T H E R  W I T H  LONG L I F E  U N D E R

A L L  W O R K I N G  CONDITIONS
A/to SAND CASTINGS IN AU NON-FERROUS METAtS 
.NCIUDING HIGH TEN SILE  BRONZES & ALUM iNIUM

Trionite Ltd., C liffe Vole, Stoke-on-Trent
PHONE I 8TOHE-ON-TRENT B171-2

BURGESS ZEOLITE COMPANY LIMITED
6Ô-72.H0RSEFERRY ROAD , WESTMINSTER.S.W.I. Tel : ABBey 1868



M a y  5,  19 4 5 THE C H E M I C A L  A G E

CLASS I FUSION W ELDED

PRESSURE VESSELS 
& CHEMICAL PLANT
Consult

Specialists in Boilers and Vessels 
for 90 years.
T A N K S  • ST ILLS • C O O LE R S  
D IS T IL L IN G  P L A N T  • P A N S  • 
C R Y S T A L L IS IN G  P L A N T  • 
KIERS • A U T O C L A V E S  • 
M IX E R S  • C O N D E N S E R S  . ETC.

RUSTON & HORNSBY LT.D
B O I L E R  D I V I S I O N

L I N C O L N  ■ L IN C O L N . 645

Approved by 
Lloyds for 
Class I
fusion Welding

  GANATE
★

B.P. and TECHNICAL

Enquiries should be made to the 
W holesale  and  E x p o rt D ep artm en t 

B O O T S  P U R E  D R U G  C O . L T D  N O T T IN G H A M

Bq70-Xo<;
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L O D G E  
COTTRELL

ELECTROFILTERS
FOR 

COMPLETE 
PR EC IPITA TIO N  OF

C E M E N T  KILN D U ST  
TA R  FOG & ACID M IS T  
B O IL E R  F L U E  D U ST 
P Y R IT E S  D U ST

Head O/Jict and 11 " ' ' S M E L T E R  F U M E S

BIRMINGHAM. H M i M r i H i  H  B LA ST FU R N A C E D U ST

War-time Offict 
/or LONDON: 

16, Church Street, 
Godaimintf 

Surrey.

LODGE-COTTRELL LIMITED
P I O N E E R S  A N D  S P E C I A L I S T S

BROTHERHOOD
AIR AND GAS COMPRESSORS

: Also-------------- ---- ------

5-STAGE COMPRESSOR 
400 A tm .

R E F R I G E R A T I N G  A N D  

W A T E R  C O O L I N G  P L A N T ;

H O M O G E N I S E R S ;  

S T E A M  E N G I N E S  A N D  

T U R B I N E S

Descriptive Literature and Advice free on request

PETER BROTHERHOOD LTD. PETERBOROUGH
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C o a 1
D U R I N G  th e  d isc u ss io n  on D r. 

P a r k e r ’s . p a p e r  to  th e  L o n d o n  
S e c tio n  of th e  S o c ie ty  of ' C h e m ic a l 
I n d u s try ,  D r . L e v in s te in  a sk e d  a  q u e s 
tio n . “  W il l  so m e o n e ,”  he  sa id  in  
e ffec t, “  te l l  u s  ho w  to re d u c e  th e  p r ic e  
o f co al so th a t  o u r  in d u s tr ie s  w ill a g a in  
be  a b le  to  c o m p e te  in  w o rld  m a rk e ts  ?” 
T h e  b es t a n d  m o s t c o m p le te  a n sw e r  th a t  
h a s  b een  g iv e n  h i th e r to  is  th e  re p o r t  of 
th e  T e c h n ic a l A d v iso ry  C o m m itte e  on 
C o a l M in in g  se t u p  b y  th e  M in is try  o f 
F u e l  a n d  P o w e r, now  c o m in g  to  be 
k n o w n  a s th e  R e id  C o m m itte e . T h e  
M in is te r  of F u e l ,  i t  is t ru e ,  h a s  d e c la re d  
s in ce  th e  p u b lic a tio n  o f th is , r e p o r t  th a t  
he  does n o t see m u ch  p ro sp e c t o f a n  
e a r ly  f a l l  in  th e  p r ic e  o f c o a l, p a r t ic u 
la r ly  a s  th e re  m u s t be  n o  d is tu rb a n c e  
of th e  le v e l o f w a g e s  in  th e  m in in g  
in d u s try ,  a n d  th e re  
is ju s tif ic a tio n  fo r 
th is  v iew  if  i t  is  
c o n s id e re d  th a t  th e  
p re s e n t  in f la ted  w a g es  
a re  to  be c o n tin u e d  
a f te r  th e  w a r. T h e  
R e id  C o m m itte e  h a s  
m a d e  a  te c h n ic a l 
a n a ly s is  o f th e  co a l in 
d u s try  a n d . h a s  show n 
i ts  d e fe c ts  s t r ik in g ly .
T h e  p o lic y  a r is in g  , 
o u t o f  th e ir  re c o m 
m e n d a tio n s  m u s t be  
p u t  in to  effect im m e 
d ia te ly ,  b u t  e v en  so 
i t  c a n n o t  in flu e n ce  
th e  p r ic e  o f c o a l fo r 

. som e c o n s id e ra b le  
tim e  to com e.

On Other Pages
N otes  and Comments  
IFor Against  Malaria
Food Yeast  ..........................
1 Vood Sugar  for  Fodder Yeast . 
Letters  to the Editor ...
S h eep  as F ly-Traps  
Personal Notes  
Diphenylene  Su lph ide  
Petrol f ro m  Natural  Gas 
Chemical Stores Control 

M e t a l l u r g i c a l  S e c t io n  
M anufacture  o f  Sponge Iron  . 

-Electrodeposition M emorandum  404 
Non-Ferrous Metals Federation  404 
A lu m in iu m  Alloy  B ulle tin  ... 405 
Metal N otes  ... ... ... 405

General N ew s from W eek  to W eek  407
Company News  ............................. 410
S tocks  and Shares  ... ... 410
B ritish  Chemical Prices  ... 412

. T h e ' in effic ien cy  of th e  co a l in d u s try  
h a s  lo n g  b e en  su sp e c te d , b u t now. fo r 
th e  first- tim e  i t  is  ex p o sed  b y  m en  
c o n n ec te d  w ith  th e  - in d u stry .. T h e . C om 
m ittee  th a t  d re w  u p  th is  re p o r t  w as 
co m p o sed  of. m in in g  e n g in e e rs  of th e  
h ig h e s t  c a lib re , w ho  w ere  fo r  T h e  ■ rnoSt 
p a r t  m a n a g in g  d ire c to rs  of la rg e  c o llie ry  
co n ce rn s . T h e  o n u s  of th e  inefficiency  
w h ich  h a s  d e v e lo p e d  is  la id  on  th e  Voifl 
o w n e rs . W h e th e r  th ey  a re  in d iv id u a lly  
a n d  p e rs o n a lly  to  b la m e  fo r  th is , h o w 
e v e r , is d o u b tfu l.  T h e  c o ll ie ry  in d u s try  
is a n  o ld  o n e  th a t  ro se  to  i ts  h ig h e s t  
p e a k  in  th e  V ic to r ia n  p e r io d  a n d  n a tu r 
a lly ,  in  a n  a g e  w h e n  th e  r ig h ts  o f 
p r iv a te  p ro p e r ty  w e re  m o re  h ig h ly  
e s tee m e d  th a n  th e y  a re  to -d ay , e ach  
o w n e r d e v e lo p e d  h is  m in e s , a n d  c a re d  
n o th in g  fo r  th o se  of h is  n e ig h b o u rs .

T h e  f a u lt ,  th e n , lie s  
p r im a r i ly  a t  th e  d o o r 
o f th e  sy s te m  a n d  it 
is  o n ly  w h en  th e  
sy s te m  b re a k s  dow n 
th a t  w e b e g in  to  see 
w h e re  i t  h a s  led  n s .

T h e  R e id  C o m m it
tee  p o in ts  o u t  th a t  in 
B r i ta in  th e  fa c t th a t  
o w n e rsh ip  o f th e
m in e ra l  h a s  b een  in  
p r iv a te  h a n d s  h a s
o ften  r e su lte d  in  
u n d u ly  sm a ll  o r
a w k w a rd ly  - sh a p e d  
le a s e h o ld s ; in  th e
d e v e lo p m e n t o f an  
ex cess iv e  n u m b e r  o f 
m in e s  o f in su ffic ien t 
c a p a c ity  for- th e
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re q u ire m e n ts  o f th e  b est m in in g  p r a c t ic e ;  
a n d  in  in a d e q u a te  a tte n tio n  to  th e  c o n 
se rv a tio n , o f re so u rce s . T h e  co n d itio n s  
a t ta c h in g  to  th e  t r a n s f e r  o f th e  o w n e r
sh ip  o f th e  m in e ra l  to  th e  C o a l C om 
m iss io n  h a v e  le f t  m o st o f th ese  d ifficu lties  
s t i l l  u n so lv e d . O n  th e  C o n tin e n t , th e  
m in e ra l  h a s  b een  o w n ed  by  th e  S ta te , 
a n d  b o th  co n cess io n s  a n d  in d iv id u a l  
m in es  h a v e  g e n e ra l ly  b e en  la rg e .  S u ch  
g r o u p in g  h a s  f a c i li ta te d 1 th e  c lo s in g  
d o w n , o r m e rg in g , o f u n e co n o m ic  m in es , 
a n d  th e  c o n c e n tra t io n  o f o p e ra t io n s  in  
th e  re m a in in g  sh a f ts . T h e  la y -o u t o f 
th e  C o n tin e n ta l  m in e s  w ith  s t r a ig h t  lev e l 
ro a d s  d r iv e n  th ro u g h  th e  s t r a ta  p ro v id e d  
a  b a s is  fo r  re o rg a n is in g  th e  u n d e rg ro u n d  
w o rk in g s . A n o th e r  fa c t  w h ic h  e m e rg e s  
is  th a t  th e  a v e ra g e  to n n a g e  o f sa le a b le  
c o a l h a n d le d  by  e a c h  h a u la g e  w o rk e r  
p e r  s h if t  is 50 to n s  in  th e  U .S .A .,  20-25 
to n s  in  H o l la n d  a n d  5 to n s  in  B r ita in .

M a n y  te c h n ic a l  p o in ts  a re  p u t  fo rw a rd  
b y  th e  R e id  C o m m itte e  in to  w h ic h  it 
w o u ld  be  im p ro p e r  to  e n te r  h e re  in  an y  
d e ta i l .  T h e s e  a re  a d d re sse d  e s se n tia l ly  
to  m in in g  e n g in e e rs  a n d  th e  so lu tio n  of 
th e s e  p ro b le m s  m u st be  le f t  to  th em . 
I t  is  o b v io u s ly  im p o r ta n t,  h o w e v e r , th a t  
th e  co a l in d u s try ,  in  c o m m o n  w ith  o th e r  
in d u s tr ie s ,  s h a l l  n o t b e  ru n  b y  “  b u s in e ss  
m e n ,”  a c c o u n ta n ts ,  o r  a m a te u rs ,  b u t 
s h o u ld  be  in  th e  h a n d s  of te c h n ic a l m en 
o f th e  h ig h e s t  a b il i ty .

H a v in g  re a c h e d  th is  c o n c lu s io n  it is 
w e ll to  p o in t o u t  th a t  th e  R e id  C o m m it
te e  h a s  h a d  th e  c o u ra g e  o f its  c o n v ic tio n s  
to  go  fu r th e r  a n d  to  s ta te  f la tly  th a t  “  it 
is  n o t e n o u g h  s im p ly  to  re co m m e n d  
te c h n ic a l  c h a n g e s  w h ic h  w e b e lie v e  to  be  
fu l ly  p ra c t ic a b le ,  w hen  it is  e v id e n t  to 
u s , a s  m in in g  e n g in e e rs , th a t  th ey  c a n 
n o t B e s a t is f a c to r i ly  c a r r ie d  th ro u g h  by  
th e  in d u s try  o rg a n is e d  a s  i t  is  to -d ay . 
I t  is  v i ta l  th a t  th e se  te c h n ic a l c h a n g e s  
sh o u ld  be c a r r ie d  th ro u g h  if  th e  co st of 
p ro d u c tio n  is to  b e  so re d u c e d  a s  to  
e n a b le  th e  c o a l in d u s try  to  m ee t a ll  th e  
n e ed s  o f th e  c o u n try , a n d  e s p e c ia l ly  of 
th e  e x p o r t  tra d e s . I t  fo llo w s  th a t  e v e ry  
p ra c t ic a b le  eco n o m y  in  c o sts  m u s t be  
s o u g h t ,  a n d  th a t  th e  v o lu m e  o f new  in 
v e s tm e n t sh o u ld  n o t b e  u n n e c e s sa r i ly  
in f la te d . In  a d d it io n , a l l  th is  m u st 
b e  d o n e  in  a  m a n n e r  c o m p a tib le  w ith  
c a re fu l  r e g a rd  to  th e  n a tio n a l  co al 
r e so u rc e s .”

T h e  b a s ic  fa c ts  o f th e  s i tu a t io n  a re  
th a t  th e re  a re  m in e s  o n  th e  p o in t o f  ex 

h a u s t in g  th e ir  r e s e r v e s ; m in es  w h ich  
sh o u ld  be c lo sed  d o w n  a l to g e th e r  a n d  
th e ir  re se rv e s  w o rk e d  fro m  a d jo in in g  
c o l l i e r i e s ; m in e s  w h e re  th e  r e m a in in g  
re se rv e s  c a n , u n d e r  no  sch em e  of re c o n 
s tru c tio n , be w o rk ed  p ro f i ta b ly ;  m in es  
b e tw een  w h ic h  v a lu a b le  co al h a s  been  
s te r il is e d  to  fo rm  b a r r i e r s ;  a n d  m in es  
w h ic h  fo r  a  p e r io d  o f th e ir  re c o n s tru c 
tio n , w ill h a v e  to  be  c o m p le te ly  c lo sed  
d o w n . T h e re  a re  u n d e r tS k in g s  w h ich  
h a v e  a  le a se  of co a l t h a t  c o u ld  be ,1 
w o rk ed  to b e t te r  a d v a n ta g e  by  a n o th e r  
u n d e r ta k in g ;  a n d  u n d e r ta k in g s  w h o se  
m in es  a re  w id e ly  s p re a d  th ro u g h  a  d is 
t r ic t ,  a n d  e v en  a m o n g  se v e ra l  d is tr ic ts . 
T h e re  a re  n ew  s in k in g s  re q u ire d  w h e re  
th e  re se rv e s  w h ic h  sh o u ld  b e  w o rk ed  
fro m  th e m  a re  le a se d  to  tw o o r m o re  
u n d e r ta k in g s ; a n d  new  s in k in g s  w h e re , 
by re a so n  of th e  d e p th  to  b e  re a c h e d , so 
lo n g  a  v iew  h a s  to  be  ta k e n  a n d  su ch  
h eav y  in te re s t  p a y m e n ts  in c u r re d , th a t  
th e  co s t o f  th e  sh a f ts ,  p la n t  a n d  d e v e lo p 
m e n t is l ik e ly  to  be bey o n d  th e  re so u rc e s  
o f th e  u n d e r ta k in g  o w n in g  th e  le a se h o ld . 
T h e re  a re  su r fa c e  p la n ts  to  be  e re c te d  
w h ich  sh o u ld  gerve  a  n u m b e r  o f m in e s , 
w h ich  m ay  b e  u n d e r  d iffe re n t o w n e rsh ip . 
T h e re  a re  d is tr ic ts  w h e re  th e  re c o n s tru c 
tio n  of c e r ta in  m in e s  w o u ld  e n a b le  th e  
o u tp u t  re q u ire d  to  be  m a in ta in e d , le a v 
in g  no p la c e  fo r  th e  re m a in in g  m in es  in  
th ese  d is tr ic ts .

“ In  th e se  c irc u m s ta n c e s ,”  say s th e  
c o m m itte e , “  i t  is e v id e n t to  u s th a t  i t  is 
n o t p o ss ib le  to  p ro v id e  fo r th e  so u n d e s t 
a n d  m o st effic ien t d e v e lo p m e n t a n d  
w o rk in g  o f a n  a re a  u n le s s  th e  c o n flic tin g  
in te re s ts  o f th e  in d iv id u a l  c o ll ie ry  co m 
p a n ie s  w o rk in g  th e  a re a  a re  m e rg e d  to 
g e th e r  in to  o n e  c o m p a c t a n d  u n ified  
c o m m a n d  o f m a n a g e a b le  size, w ith  fu ll  
r e sp o n s ib i li ty  fo r  th e  d e v e lo p m e n t o f th e  
a re a . . . .  I t  is  e s se n tia l  th a t  g e o lo g ic a l ,  
g e o g ra p h ic a l  a n d  o th e r  te c h n ic a l c o n 
s id e ra t io n s  sh o u ld  b e  th e  d e te rm in in g  
f a c to r s .”  I t  is  f u r th e r  c o n s id e re d  th a t  
an  a u th o r i ty  m u s t b e  e s ta b l ish e d  to  p u t  
th e se  p la n s  in to  e ffec t, a n d  “  to  s t im u 
la te  th e  p re p a ra t io n  a n d  e x e c u tio n  o f th e  
b ro a d  p la n s  o f re c o n s tru c tio n  m a d e  by  
th e s e  u n its ,  a n d  o f c o n se rv in g  th e  co al 
re so u rc e s  o f th e  c o u n try .”  T h is  is p e r 
h a p s  th e  firs t t im e  th a t  th e  m in in g  in d u s 
t r y  h a s  o ff ic ia l ly 're c o g n is e d  th a t  i ts  d u ty  
is n o t o n ly  to  b r in g  c o a l to  th e  su rfa c e , 
b u t  “  to c o n se rv e  th e  co a l re so u rc e s  o f 
th e  c o u n try .”
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N O T E S  A N D  C O M M E N T S
The Two Coal Plans

S C A N N IN G  o u r  le a d in g  a r tic le ,  th e  
o b se rv a n t  re a d e r  w i l l  n o te  th a t  th e  

R eid  p la n  is so m e w h a t d if fe re n t fro m  
th e  F o o t  p la n ,  if' o n ly  in  d e ta i l .  T h e  
d e ta i l ,  h o w e v e r , is  a n  im p o r ta n t  o ne , fo r 
w h e re a s  th e  F o o t  p la n  v isu a lise s  th e  
m a in te n a n c e  o f in d iv id u a l  ow m ership , 
w ith  a  te n d e n c y  to w a rd s  a m a lg a m a tio n s  
b u t  w ith o u t in te r fe re n c e  w ith  th e  a u to 
no m y  o f in d iv id u a l  u n d e r ta k in g s ,  th e  
R e id  p la n  w o u ld  sw eep  aw ay  m u c h  of th e  
in d iv id u a l  o w n e rsh ip  w h ich  is  a t  p re se n t  
h a n d ic a p p in g  th e  in d u s try ,  a n d  w o u ld  
su b s ti tu te  fo r  i t  la r g e  c o n c e rn s  b a se d  on 
a  g e o g ra p h ic a l  a re a . B o th  p la n s  re je c t  
n a tio n a lis a tio n . I t  is. in te re s t in g  to  
n o tic e  th a t  th is  a p p e a r s  to  be th e  g e n e ra l 
w ay  in  w h ich  B r itish  in d u s try  is r e 
o rg a n is in g  i ts e lf  to  m ee t p o s t-w a r  c o n 
d itio n s . T h e r e  is  to  be  a  m e rg in g  of 
s im ila r  co n ce rn s  in to  la r g e r ,  c o n tin u e d  
p r iv a te  o w n e rsh ip , b u t  a  se lf -g o v e rn in g  
o f e ach  in d u s try  b y  e le c te d  r e p re s e n ta 
tiv e s  in  c lo se  c o -o p e ra tio n  w ith  th e  
G o v e rn m e n t. B r i tis h  g e n iu s  fo r  com 
p ro m ise  seem s to  be  p ro d u c in g  so m e
th in g  w h ich  is n e ith e r  c o m p le te  p r iv a te  
e n te rp r is e  n o r  c o m p le te  n a tio n a lis a tio n , 
b u t w h ich  w ill  g iv e  th e  G o v e rn m e n t a 
su ffic ien t say  in  in d u s try  to  c h a n g e  th e  
c h a ra c te r  o f  in d u s t r ia l  m a n a g e m e n t 
b a s ic a lly  a s  c o m p a re d  w ith  th a t  know n  
to  o u r  V ic to r ia n  fo reb e a rs .

Workers’ Responsibility

W H I L E  th e re  is  m u ch  w o rk  to  be 
d o n e  b y  th e  co al o w n ers  a n d  th e ir  

e n g in e e rs , th e  R e id  C o m m itte e  re c o g 
n ise s  th a t  on  th e  w o rk m e n  a n d  th e ir  
le a d e rs , too , f a l ls  a  g ra v e  re sp o n s ib ility . 
T h e y  m u s t c o m b in e  w ith  th e  m in in g  
e n g in e e r  in  a n  e n ti r e ly  n ew  s p ir i t  fo r  a  
u n ite d  effo rt to  ra is e  th e  p ro d u c tiv i ty  of 
th e  in d u s try  to  th e  h ig h e s t  le v e l , a n d  be 
re a d y  to a cc ep t o b lig a t io n s , as w e ll a s  to 
c la im  r ig h ts . In  p a r t ic u la r ,  th e y  m u st 
a c c e p t th e  n eed  fo r a  h ig h  s ta n d a rd  of 
w o rk m a n sh ip , w e lco m e  th e  in tro d u c tio n  
o f m a c h in e ry , a n d  do th e ir  u tm o s t 
to  see th a t  i t  is m ad e  to  g iv e  th e  
g re a te s t  p o ss ib le  y ie ld . T h e y  m u st 
re co g n ise  th a t  th e  e x is t in g  lev e l 
o f w ag es  c a n n o t b e  m a in ta in e d  w ith 
o u t a  la r g e  in c re a s e  in  o u tp u t  p e r  
m a n -sh if t  fo r  a l l  e m p lo y e d  ; th a t  m en

w ill h a v e  to be  t r a n s fe r r e d  fro m  one  
m in e  to  a n o th e r , a n d , in  so m e cases, 
e v en  fro m  o n e  d is t r ic t  to  a n o th e r ;  th a t  
d o u b le -sh if t  w o ik in g  w ill  v e ry  g e n e ra l ly  
be e s s e n t ia l ; a n d , f in a lly , th a t  a n  in d u s 
try ,  re b u il t  in  th e  w ay  w e h a v e  su g g e s te d , 
c a n n o t  b e  e x p e c te d  to p ro v id e  e m p lo y 
m e n t fo r  a n y th in g  a p p ro a c h in g  th e  n u m 
b e r  o f u n s k il le d  m e n  w ho a re , a t  
p re se n t , d e p e n d e n t  u p o n  it. T h e  R e id  
r e p o r t  e n d s  on  a  n o te  o f u rg e n c y . I ts  
f in a l w o rd s  a re  : “  T h e re  is  no  tim e  to  be 
lo s t .”  I n d u s try  b u rd e n e d  by c o a l a t  
im p o ss ib ly  h ig h  p r ic e s  w ill a g re e  fu l ly  
w ith  th is  s ta te m e n t. T h e  m in e  o w n ers  
h a v e  a lso  p u t  fo rw a rd  th e ir  p la n .  T h e y  
h a v e  n o t y e t e x p re ssed  p u b lic ly  th e ir  
v iew  of th e  R e id  C o m m itte e ’s re p o rt .  
T h e  b a l l  seem s to  h a v e  been  p assed  to  
th e  M in is te r  o f F u e l  a n d  P o w er a n d  h e  
w ill no  d o u b t p a ss  i t  in tu rn  to  th e  
C a b in e t.

Letting in the Light

T H O U G H  th e re  is  e v e ry  re a so n  fo r 
c o n g ra tu la t io n  th a t ,  th a n k s  to  o u r  

m il i ta ry  a n d  in d u s t r ia l  su p e r io r ity ,  w e 
a n d  o u r  a ll ie s  h a v e  b e a te n  th e  G e rm an  
b e a s t in to  su b m is s io n ; a n d  th o u g h  th e re  
is  p ro b a b ly  no  h a rm  in  ta k in g  a  c o u p le  
of d ay s  off to  p a t  o u rse lv e s  on  th e  b a c k ; 
n e v e r th e le s s , w e m u st a v o id  th e  d a n g e r  
of re la x in g  a s  y e t b ey o n d  th e  p o in t of 
easy  re co v e ry . E v e n  w h ile  w e  a re  
c e le b ra t in g , as w e  soon s h a l l  be , th e  
s u r re n d e r  o f G e rm a n y , le t  us n o t fo rg e t  
th a t  Tnpa n ese b u lle ts  a n d  ju n g le  d iseases 
a re  s t i ll  k i l l in g  o u r  y o u n g  m en  in  th e  
E a s t ,  a n d  th a t  m o st o f E u ro p e  re m a in s  
a h a lf - s ta rv e d  chao s . I n  m any, d ire c 
tio n s , a n d  th o se  th e  m o st im p o r ta n t,  
su p p lie s  w ill b e  e v en  m o re  sc a n ty  in  th e  
n e x t tw e lv e  m o n th s  th a n  th e y  h a v e  been  
d u r in g  th e  p a s t  y e a r , a n d  it  w ill  b e  an  
im p o r ta n t  p a r t  of th e  c h em ica l in d u s try ’s 
ta sk  to  see th a t  th e  sh o r ta g e  is re lie v e d  
a s  soon  as m ay  be. T h e re  can. th u s  be 
no  s la ck in g -o ff  o f o u r  e ffo rt to -m o rro w  or 
th e  n e x t  d a y . N e v e r th e le s s ,  th e re  is 
p le n ty  o f ro o m  fo r sa t is fa c tio n  in  th e  re 
m o v a l o f irk so m e  re s tr ic tio n s . I n  th is  
office, p ro b a b ly  n o th in g  h a s  b ro u g h t  h o m e  
th e  a p p ro a c h  of v ic to ry  so  v iv id ly  a s  th e  
re m o v a l o f th e  s e m i-p e rm a n e n t  b la c k -o u t 
a r ra n g e m e n ts ,  a n d  w e h o p e  th a t  s im ila r  
in c id e n ts  h a v e  l ig h te n e d  c o n d itio n s  o f 
w o rk  in  p la n ts  a n d  fa c to r ie s  th ro u g h o u t
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th e  c o u n try . W ith  fac to ry ', b la c k -o u t 
c le a re d  a w ay , i t  w i l l ' he"all"  th e i easier" to 
w o rk  w ith  a  g o o d  w ill to  fin ish  off th e  
jo b ;  a n d  w e t r u s t  th a t  th e  re m o v a l of 
th is  b la c k -o u t w ill  s ig n ify  a lso , th e  a p 
p ro a c h in g  e n d  of th e  b la c k -o u t th a t  has. 
b een  im p o sed  (fo r  m o r e , o r  le s s  goo d  
reaso n ) on th e  r e v e la t io n  of th e  w o rk  o u r  
c h e m is ts  h a v e  b een  d o in g  in  a id  o f th e  
n a t io n a l  e ffo rt.

Chemicals from Petroleum

S I R  F R A N K  S M I T H , w ho h a s  
j u s t  c o n c lu d e d  h is  se r ie s  o f th re e  

C a n to r  L e c tu re s  b e fo re  . th e  R o y a l 
S o c ie ty  o f A r ts , is to  be  c o n g ra tu la te d  
on  h is  lu c id  a n d  b r i l l i a n t  in tro d u c tio n  of 
th e  v a s t  su b je c t o f S y n th e tic  C h e m ic a ls  
fro m  P e tro le u m , d e liv e red ; e n tire ly  w ith 
o u t n o tes , C le a r ly ,  it is im p o ss ib le  to  do 
ju s t ic e  to th e  c o n te n ts  of-.-hife le c tu re s  in  
a  g e n e ra l  co m m e n t a n d  p u r  ¿ u tte rly  in 
a d e q u a te  p a p e r  a llo c a tio n  p re v e n ts  us 
f ro m  g iv in g  a n y  le n g th y  e x tra c ts . 
Suffice it to say  th a t  th e  le c tu re r  took  
h is  a u d ie n c e  on  a  to u r  w h ic h  s ta r te d  
w ith  m e th a n e  a n d  en d ed  w ith  som e of 
th e  h ig h ly  c o m p le x  h y d ro c a rb o n  c o p o ly 
m ers  w h ich  h a v e , in  th e  fo rm  of “ ta i lo r -  
m a d e  p la s t ic s ,”  p la y e d  su c h  a t re m e n 
d o u s ly  im p o r ta n t  p a r t  in  th e  la te r  
s ta g e s  of th e  w a r— fo r  in s ta n c e , as 
d ie le c tr ic s— a n d  w h ich  a re , a f te r  a l l ,  
o n ly  a t  th e  b e g in n in g , o f th e ir  p ro m is in g  
c a re e r . T h e  n e x t  d e c a d e , S ir  Frank- 
a s s e r te d ,  w ill  see th e  d e v e lo p m e n t of 
m a n y  n e w  c h e m ic a ls  b a se d  on h y d ro 
c a rb o n s , ip c lu d in g  n o t  o n ly  fu e ls , b u t 
sp e c ia l  ru b b e rs , a n d  p la s tic :  m a te r ia ls  
w ith  n ew  p ro p e r t ie s  a n d  g re a te r  
m e c h a n ic a l s t re n g th .  In  a . p a r t ic u la r ly  
s t r ik in g  p a ssa g e , S ir  F r a n k  p a id  h ig h  
tr ib u te  to th e  b a ck -ro o m  b o y s w ho w ere  
g iv e n  th e  ta sk  o f r a is in g  th e  o c ta n e  
n u m b e r  o f a v ia t io n  fu e l f ro m  87 to  100 
by th e  p ro d u c tio n  o f iso -o c tan es . T h e  
la rg e -sc a le  o u tp u t  o f h ig h -g ra d e  a v ia 
tio n  fu e l,  b o th  in  th is  c o u n try  a n d  a c ro ss  
th e  A tla n t ic ,  h a s ,  i t  is  w e ll to  re c a ll  ju s t  
no w , e n a b le d  o u r  b o m b ers  to  c a r ry  th e  
h e a v y  lo a d s  w h ich  h a v e  b ro u g h t  N az i 
G e rm a n y  to  i ts  doom .

An outstanding event of t h e . Canadian 
Chemical Conference, to  be held in  Quebec 
City on Ju n e  4-6, will be a symposium on 
research, on Ju n e  6 , concerning the  11 co
ordination of chemical research .w ith the 
national w elfare.”  t

W ar A gainst M alaria
A  W e e k ’s  D o se  P a c k e d  In  P o ly th e n e

IL L U S T R A T E D  herew ith  is  a sam ple of 
th e 'w ay  th e  ahti.-nialari.al dr.ug,.m epacrine, 

is packed in polythene fo r use by-B ritish  and 
A llied troops in the  jungles a n d  sw am ps of 
the  F a r  E as t. T he d ru g ' arid its' paekiqg 
rep resen t a double trium ph  fo r B ritish  
chem ical re sea rch  'a n d  'm anufactu re .

M e2)acrine  was produced by L C .I . to  r e 
p lace  q u in in e ,. from, .which B rita in  was cu t 
oft by.: the  Jap an ese  capture, of the  E ast 
Indies. I t  was found, however, th a t mepa- 
crine  tab le ts  dissolved or d e te rio ra ted  in th e  
dam p heat of trop ical jung les. Aii en tirely  
new" m ethod of packing therefo re  had to  be 
devised and p ack in g  ex p erts  tr ie d  a ll o rd in 
ary  m a te ria ls  w ithout success. T hen som e
one th o u g h t of th e  recen tly  discovered poly
thene. P o ly th en e  is the  flexible p lastic  
whose discovery b y  L G .I. is one of the  m ajo r 
scientific achievem ents . of the  past ten  
years. .It can be produced in th in  flexible 
sheets which are  both w aterproof and re ta in  
th e ir  flexibility  over tem p era tu res  varying 
from th a t  of ice on the  one hand  to: boiling 
w a ter on  the  o ther. P o ly thene  had never 
before been used as a packing m ate ria l,¿b u t 
th e  m ost rigorous te s ts  showed th a t  no t only 
w as it unaffected by tro p ical h ea t, b u t th a t 
th e  m epacrine tab le ts  w rap p ed  in  it could 
be le ft lying even in sa lt w a ter fo r m onths 
and em erge as fresh  as when packed.

T h e  two n ex t im p o rtan t problem s were 
how to get the  ta b le t  in to  its  indiv idually  
sealed com partm en t in th e  rib b o n  of poly
th ene , and how m any m illions of tab le ts  a  
week could be th u s w rapped. T h is  is where

■ M m m

■ vsP!
Ci"*

G enatosan , L td ., came in . T h is firm had 
th e  only su itab le  m achinery  fo r the  work 
availab le  in the  country , and i t  w as found 
th a t  a f te r  slight a d ap ta tio n s these could 
take  a  special fine g rad e  of po lythene film.

A. w eek’s supply a t a tim e, a  s trip  of 
seven pockets, is issued to the  m en on the  
B urm a fro n t. E ach  day one pocket con
ta in in g  the  daily  dose can  be to rn  off th e  
s tr ip , leaving th e  rest safely p ro tec ted .
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Food Yeast
A V aluab le  E m p ire  P ro d u c t

T H E  story of a “  ven tu re  in n u tr it io n ,” 
th e  research  and developm ent w ork 

connected w ith th e  production, of food 
yeast, was given in  a  pap er, en titled  “ Food 
ireas t : .its N u tritiv e  V alue and its  P ro d u c 
tion  from  E m pire  Sources,”  read  by Dr. 
A , G. T haysen, of the  D .S .I .R ., before the  
R oyal Society of A rts  011 M arch 20. T h is 
p ap er provides a background fo r th e  tech 
nical de ta ils  recen tly  published , bo th  about 
the  T eddington p ilo t p lan t a n d 'th e  Ja m a ica  
p r o je c to f  the  W est In d ies Sugar Co., L td ., 
in  T h e  C h e m ic a l  A c e  (1944, 61, 125).

Food yeast, D ri Thaysen pointed  out, 
signifies a  special type of y east w hich can  
be used in  hum an n u tritio n  and w hich con
forms to a certain  standard  bo th  in ap
pearance, taste , v itam in  content,, and p ro 
te in  con ten t. I t  was no new d e p artu re  to 
em ploy m icro-organism s—yeast, b ac te ria , 
and fungi—in hum an and anim al n u tritio n . 
In  fac t, n a tu re  had shown th e  way in th is  
field, for th ere  was l ittle  doub t th a t  all 
ru m in an ts and o th er species of herb ivorous 
anim als had in th e ir in testin al tra c t loca
tions of active bac teria l g row th w hich su p 
plied the  host w ith bo th  p ro te in  and v ita 
m ins such as riboflavin and the  o th er mem
bers of th e  B group . A m ore conscious 
m icrobial d ie t had  been devised by te r 
m ites and certa in  an ts  in th e ir  sub te rran ean  
fungus gardens, w here they  grow fungi as 
food on wood and leaves.

R o le  o f  M ic r o - o r g a n i s m s
T u rn in g  to hum an d ie t, D r. T haysen said 

th a t  m icro-organism s w ere used  in  the  p re 
p a ra tio n  of b read , beer, cheese, soya sauce, 
and c e rta in  m ilk p rep ara tio n s  such as 
koum iss and yoghourt. . In  th e  early  m iddle 
ages, b eer, w hich was th en  m uch m ore ex 
tensively consum ed th an  it  is to-day, may 
well have provided the  consum er w ith  G to 
10 g. of d rv  yeast pe r day. F o r th e  beer 
of those days w as no t the  c rystal c lear 
beverage we now d rink , b u t a tu rb id  liquid  
co n ta in ing  an apprec iab le  percen tage  of the 
yeast w hich had  gone to its m aking. As in 
E urope  du ring  th e  M iddle Ages, so in m ost 
tro p ica l and sub-trop ical co u n tries u n til a 
m uch m ore recen t .tim e, larg e  q u an titie s  of 
yeast and b ac teria  w ere consum ed in beer 
and palm  -wines. T he con tact of these 
peoples w ith  w estern  c iv ilisation  frequen tly  
deprived  them  of th is  valuab le  source of 
p ro te in  and B vitam ins which play  an essen
tia l p a r t  in  th e  digestion  of carbohydra tes.

As is so o ften  th e  case, th e  w ork which 
led to an  ap p rec ia tio n  of th e  d ie te tic  value 
of m icro-organism s, th a t  is of b ac teria , 
yeast, and fungi, had  its  ro o ts in an  econo
m ic problem , th e  d isposal of th e  surplus

qu an titie s  o f yeast w hich year by  y ear issue 
from  th e  brew ing p lan ts  of E urope  and 
A m erica. By the end of th e  19th cen
tu ry , chem ical analyses had  disclosed 
th a t  th is  yeast, when d ried , con ta ins as 
m uch as 50 per cent, of p ro tein . A ttem pts 
w ere m ade to use it for the  feeding of cattle  
in p lace of o th er p ro te in  concen tra tes , and 
sm all q u an titie s  w ere also consum ed m edi
cinally  in the  trea tm e n t of c e rta in  inflam 
m atory  conditions of m an. W h ere  i t  was 
consum ed, favourab le  re p o rts  on its  value 

.w ere no t lack ing , b u t 011 the  whole little  
progress was m ade in  the  disposal of su r
plus b rew ers’ yeast.

G e r m a n  W a r  I n v e s t ig a t io n s
W hen  th e  last w ar broke ou t G erm any 

and he r A llies, cu t off- from  overseas sup 
plies of p ro te in  co n cen tra tes fo r stock- 
feeding, tu rn ed  to the  u tilisa tio n  of b rew ers’ 
yeast. A n tic ipa ting  g reatly  increased d e 
m and fo r p ro te in  concen tra tes , investiga
tions w ere s ta rte d  by the C en tra l Pow ers 
to  explore the possibility of applying the  
observations of P a s te u r  and D uclaux to the  
effect th a t  p ro te in  can  be synthesised by 
yeast from inorgan ic  sources of n itrogen 
such as su lphate  of am m onia. By 1915, 
G erm an w orkers had  devised a technical 
process in  which a c e rta in  type of yeast 
could be produced from  inorganic  n itrogen , 
p rovided sugar was supplied  e ith e r in the  
form  of m olasses o r any o th er cheap form . 
Large-seale  p roduction , how ever, w as never 
proceeded w ith , presum ably  because of the 
shortage of sugars in G erm any a t th e  tim e.

In  th is  coun try , d u rin g  th e  same period , 
an o th e r type of p ro te in  from  a m icrobial 
source was tr ied  ou t successfully in  the  
rearin g  of pigs. T h e  m ate ria l was ob tained  
from  th e  b ac teria l residues accum ulating  
during  the m an u factu re  of acetone and 
bu ty l alcohol by the  fe rm en ta tio n  of 
cereals. A t the" tim e no a ttem p ts were 
m ade to  discover the reason  for the  bene
ficial effect as reg ard s g row th , b u t subse
quent w ork has shown th is residue to  be 
rich  both in p ro te in  and in  B vitam ins.

Since the  end of th e  las t w ar g rea t 
in te re s t has been tak en  in  th e  d ie te tic  .value  
of m icro-organism s bo th  from  the  po in t of 
view of th e ir  p ro tein  and of th e ir  v itam in 
con ten ts. M ost of th is  w ork  has been done 
on yeast, s ta rtin g  w ith  th e  pub lica tion  of 
the  A m erican  w orkers O sborne and M endel 
in 1919. O f special in te re s t a re  th e  obser
va tions of M acrae and his co llabora to rs 
(1942) who n o t only confirm ed the  ea rlie r 
observations on th e  value of yea9t  in  n u tr i
tio n , b u t showed th a t a sm all add ition  of 
yeast p ro te in  to  a  d ie t, con ta in ing  only
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cereal (m aize) p ro te in  of low d ie te tic  value, 
ra ised  th e  n u tr itio n a l level of th e  m aize 
p ro te in  to a  m uch h igher level.

Some m icro-organism s constitu te  the  
m ost p o ten t source of w ater-soluble B v ita 
m ins know n, rich e r than  any anim al source, 
and are  actually  able to synthesise B v ita 
m ins from  inorganic  m ate ria ls  provided they 
are  supplied w ith the  necessary energy in 
the  form  of sugar o r s ta rch . A nother in ter- 
esting  aspect of m icrobial pro tein  and of B 
vitam ins is the speed w ith which they  can 
be synthesised. H a lf a ton of living yeast, 
for in stance, th e  approx im ate  live w eight 
of a  bullock, will produce 2048 tons of fresh 
yeast in 24 hours, if it be assum ed th a t each 
yeast cell reproduces itself once in  two 
hours, a m oderate  estim ate . T h is m eans 
th a t from  ha lf a ton of living yeast 24D tons 
of p ro te in  can  be synthesised in 24 hours.

I t  is of m ore th an  topical in te re s t th a t  in 
eases of u rgency, where anim al husbandry  
is d islocated , as in w ar-stricken  countries, 
a rap id  m ethod is available fo r the  p roduc
tion  of nu tritio n a lly  valuable p ro te in  and 
of B v itam ins which m ight well supplem ent 
th e  m uch slower ra te  of synthesis by farm  
anim als. A pound of d ried  yeast will no t 
replace  a large ju icy  steak with th e  neces
sary  trim m ings; bu t it is possible to devise 
m any ways in which food yeast, added  to 
the  d ie t, will g rea tly  enhance th e  flavour. 
B read  to w hich 2 pe r cent, of food yeast 
has been added h as  a m ost a ttrac tiv e  flavour 
and is m ost p leasing to  the  eye w ith its 
golden brow n cru st. G iven in th is  way, i t  
supplem ents, in  a m ost rem arkab le  way, 
the  n u tritiv e  value of w hite b read  to which 
m any n u tritio n a l au th o ritie s  a re  opposed. 
A dded to soups and stew s in p roper p ro p o r
tions food yeast im p a rts  a p leasing flavour. 
Food ' yeast can be inco rp o ra ted  in m any 
o th er d ishes, for in stance, in  spag h e tti, in 
dum plings, in cu rrie s, in p ies and in 
gravies. I t  has even been used in  choco
la te s  and  toffees, and ch ild ren  eating  these 
have relished them ,

S o u rc e s  o f  S u g a r

R etu rn ing  to  th e  sub ject of food yeast 
p roduction , th e  lec tu re r  Said th a t  while the  
supply of n itrogen , e ith e r in  the  form  of 
su lp h a te  of am m onia o r  am m onia gas, both 
read ily  available, w as easy of so lu tion , it 
was th e  provision of an abundan t supply of 
sugar th a t  led to  difficulties in p lann ing  
large-scale p roduction  of food yeast, for 
each ton of food yeast req u ired  the  provi
sion of about 1.7 tons of sugar, o r  its  
equivalent in s ta rch . B efore th e  w ar, 
th ere  would have been no difficulty in secu r
ing such qu an titie s , fo r m olasses w as then  
often  dum ped in to  th e  sea or- pu t on the  
lan d  as a  m anure . I t  was availab le  alm ost 
anyw here in  sugar-producing  cou n tries  a t 
a price l ittle  h igher th an  its  cost of t ra n s 
p o rt, and m ost coun tries had  sources of

w aste su g ar o r s ta rch  w hich could be used 
— ro tte n  b ananas and c itru s  f ru i t  o r  apples, 
su rp lus m aize, o r o th er g ra ins, w aste 
p o ta to es and a  host of o th er produce a ll of 
w hich m ight have served th e  purpose. 
To-day, th e  choice was m ore re s tr ic ted  and 
m ight rem ain  so fo r some years to come. 
F o rtu n a te ly , the  B ritish  E m pire  offered a 
choice of several sources of cheap  ca rb o 
h y d ra tes, the  W est Ind ies, m olasses; the  
A frican  con tinen t, m aize and o th er g ra in s ; 
th e  M iddle E as t, w aste c itru s  f ru it  o r carob 
beans. In d ia  offered large q u an titie s  of 
m olasses, while C anada  and N ew foundland 
had w aste su lph ite  liquor from  p ap er m anu
factu re .

The selection of a su itab le  and p a la tab le  
yeast, D r. Thaysen continued , w hich gave 
high y ields from  sugar w as fa irly  easily  ac 
com plished, for several such types w ere 
a lready  know n and o th ers  possessing special 
ch arac te rs , notably  good grow ing p ro p e r
ties a t tem p era tu res  p revailing  in trop ical 
countries, m ight be iso lated .

H e then  proceeded to  describe  th e  diffi
cu lties  of p lann ing  a rap id  ra te  of con- 
tinous p roduction , de ta ils  of w hich we are  
unab le  to give on account of considerations 
of space. I t  is sufficient to  say th a t  the  
T edd ing ton  p lan t and  the  Ja m a ica  p ro jec t 
a re  proof of th e ir  having been solved suc
cessfully.

Y e a s t a n d  th e  N a t io n ’s F o o d

R eferrin g  briefly to a d ispu te  w hich had 
. arisen  abou t th e  place food yeast is likely 

to have in  th e  norm al hum an diet as d is 
t in c t from  its  use in the  trea tm e n t of c e r
ta in  a ilm ents in which it  is an tic ip a ted  to 
be beneficial, D r. T haysen said  th a t  i t  was 
claim ed by certa in  au th o ritie s  th a t ,  in 
E urope and in the U n ited  S ta te s  a t any 
ra te , the  d ie t, in norm al tim es, w as suffi
ciently  balanced  to tak e  care  of itself w ith 
out the in tro d u c tio n  of food yeast, and 
w here, fo r econom ic reasons, th e  balance 
was upset, the  p ro p er step to tak e  was to 
ra ise  the  pu rchasing  pow er of the  affected 
sections of the  com m unity to such a  level 
th a t the  high-grade foods, m eat, m ilk, eggs, 
and cheese, could be p a rtak en  of in sufficient 
q u an tities.

T h ere  was a g reat deal to be said fo r th is
argum ent, but the  poorer sections of the
com m unity m ight have to  w a it a  long tim e 
for such a rise  in income w hich, when it 
cam e, m ight not be spen t on add itional 
foods. And fu rth e r, u n d e r th e  p resen t d is 
turbed world conditions, it was likely .to be 
a long tim e before a sufficiency of m eat, 
eggs, and m ilk  w ould be  availab le  to  give 
everybody—even in  G rea t B rita in  and in 
the  U n ited  S ta tes—th e ir  full share. In  
consequence, a p ro d u c t should be m ade 
available fo rthw ith  which w as know n to
supply the  m issing ingred ien ts of an  nn-
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balanced  d ie t a t  a price w ith in  th e  reach  
of everybody—even th e  poorest. F o r  food 
yeast could eventually  be sold over the  
coun ter a t less th an  one shilling  pe r pound. 
As each pound will provide a person w ith 
sufficient add itional high-grade p ro te ins and 
vitam in-B  co ncen tra tes fo r 45 days, the  
daily exp en d itu re  would am ount to  only 
abou t one fa rth in g . T he p resen t-day  ex
tensive dem and fo r yeast ex tra c ts  poin t to 
a  po ten tia l large  dem and for food yeast in 
the norm al d ie t by a large- section  of the 
com m unity.

R eferrin g  to th e  p ro jec t of the  W est 
In d ies S u g ar Co,, L td .,  in Jam aica , Dr. 
Thaysen revealed th a t  the  m achinery , 
needed had been m ade and despatched . T he

staff to run the p lap t had  been tra in ed  and 
was ready to begin w ork. I t  was hoped 
th a t actual operations would s ta r t  in the  
sum m er of th is year w ith a daily  o u tp u t of 
12 tons of food yeast. In  ad d itio n  to th is 
schem e, sponsored by the  . C olonial Office, 
the Ind ian  C en tra l G overnm ent has decided 
to construct a food yeast p lan t in  In d ia . 
The South  A frican G overnm ent has taken  
p relim inary  steps in th e  same d irec tion , and 
both th e  ' A u stra lian  and th e  New Z ealand  
G overnm ents are sim ilarly  engaged. Thus, 
G overnm ent in itia tiv e  had  played a  no t in 
conspicuous p a r t  in th e  developm ent of a 
scheme w hich was likely to  lead to  th e  ra is 
ing of the  n u tritio n a l s tan d ard  of a„ la rg e  
section of hum anity .

W ood Sugar for Fodder Yeast
Some American Experiments

S IN C E  the publication of D r. T haysen’s 
paper (see above), an  account has been 

received in th is country  of investigations 
carried  out by th ree  A m erican au th o rs  

‘ ( P e t e r s o n ,  S n e l l ,  and F r a z ie r ,  of the  U .S .  
F o rest P ro d u c ts  L abora to ry , M adison, 
W is.), who devoted considerable study to 
the  G erm an lite ra tu re  (see Ind.  Eng. Chem.,  
1945, 37, 1, 30). T h e ir  efforts were directed  
prim arily  to yeast as a source of anim al 
fodder.

W ood sugar, as the  hydro lysates of wood 
a re  commonly called , requ ires extensive pre-‘ 
trea tm en t to m ake it fe rm entab le, as it con
ta in s “ toxic ”  m ate ria l which has to be 
rem oved or inac tiva ted  before good ferm en
ta tio n s can be ob tained . Of the  various 
p re-treatm ent, p rocedures exam ined, the 
follow ing was ad op ted , the  qu an titie s  of 
m ate ria ls  added being based on 5-6 pe r cent, 
reducing  sugar.

Calcium  carbonate  was added to b ring  the 
J ill  of the hydrolysate from  1.3-1.5 to 5.0 
(a b o u t '0.75 gni. to 5 gm. reducing  sugar), 
followed by the  add ition  of 0.05 pe r cent, 
sodium  su lph ite , fo r detoxification . The 
so lu tion  was h ea ted .to  boiling, and  k ep t bo il
ing fo r one m inute, then  cooled and filtered. 
T hen  0.06 gm. urea and 0.05 gm. potassium  
dihydrogen  phosphate  per gm. of reducing  
sugar were added , and the solution d ilu ted  
to  the  con cen tra tio n  desired  for fe rm en ta 
tion.

Of the  y eas ts studied  the  th ree  m ost p ro 
m ising were Torula (Torulopsis) util is  No. 3, 
Candida tropicalis,  and  an  unidentified  yeast 
denom inated  “  P-13.”  Of these, th e  first 
was chosen for a ll the  la te r  experim ents, 
because of its  known n u tritiv e  p ro p erties . I t  
is notew orthy th a t the  No. 3 s tra in  of T. 
utilis  w as found to acclim atise itself to  the  
wood hydro lysate  m ore successfully th an

the major  s tra in  developed a t T edding ton  
fo r use w ith m olasses.

Of the inoculum  m edia tested , the follow 
ing was found m ost useful : 5 per cen t, beet 
m olasses, 2 pe r cent, d ias ta tic  m alt e x trac t,
0.75 pe r cen t, (by vol.) corn steep liquor, 
and 0.1 pe r cent, diam m onium  hydrogen 
phosphate. In  a ll the  rou tine  fe rm en ta 
tions, a s tan d ard  level of 1 gm. of cells (dry 
basis) per litre  of fe rm en ta tion  m edium  was 
used.

On the  basis of th e  experim en tal resu lts , 
the  p rocedure  fo r a  typ ica l fe rm en ta tio n  (7 
l itre s  of medium) was as fo llow s; 6300 ml. 
of p repared  m edium  was p laced in a  5-gal. 
Py rex  bo ttle . T h is was inocu lated  w ith 
700 ml. of inoculum  con ta in ing  1 gm. of cells 
pe r 100 ml. and s tandard ised  by cen trifug ing  
an a liquot in a g rad u ated  tube. A eanvas- 
bag a e ra to r was p laced in th e  b o ttle , well 
below  the surface  of the  m edium , and 10 ml. 
of an antifoam  agent added. T h e  b o ttle  
was p laced in a  eon stan t-tem p era tu re  b a th  a t 
3 0 °C., and 20-40 litre s  of sa tu ra ted  a ir  pe r 
m in. w ere passed through the  canvas bag and 
diffused in to  the  m edium . T he ferm en ta tion  
was usually  com plete in 16-18 h rs ., b u t was 
allowed to  proceed fo r 24 h rs . I t  is  noted  
th a t calcium  hydroxide is p re fe rab le  to  th e  
carbonate  as a reagen t for ra is in g  the  in itial 
p H , as it avoids the  foam ing difficulty, b u t 
the  j)H req u ire s  w atching.

T he wood sugars exam ined w ere m ainly 
derived from  spruce, D ouglas fir, and so u th 
ern. yellow p ine, th e  spruce sugar being the  
m ost easily ferm ented, the  Douglas fir the 
m ost difficult. H ardw ood liydrolysates, so 
fa r as they w ere exam ined, ap p eared  to  fe r 
m ent m ore easily  and to  give slightly  la rg e r 
yields of yeast. U n d er th e  best conditions 
developed, w ith  the  th ree  softwoods m en
tioned , 37-40 per cen t, conversion to  yeast 
of th e  to ta l sugar was rep ea ted ly  ob tained .
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LETTER S T O  T H E  E D IT O R

Extinguishing Phosphorus Fires
S i r , —W e are  in te res ted  in th e  above 

su b je c t 'a s  rep o rted  on p. 350 of th e  A pril 21 
issue of T h e  C h e m ic a l  A g e  in  w hich th e  use 
of w a te r  and  aqueous so lu tions is  m en
tioned . In  1939 the  la te  D r. B leyberg and 
the  w rite r  c a rried  o u t m any experim en ts for 
extingu ish ing  w hite phosphorus fires. W o 
found th a t w ater and aqueous solu tions w ere 
m ost un re liab le  fo r ex tinguish ing  these fires 
and  th e  resu lts  w ere no t lasting . W e d is
covered th a t  our s tan d ard  “  D X  ”  P ow der, 
used in  sm all q u an tities, extinguished  a t 
once, bu t to ob tain  p e rm anen t ex tinction  
i t  was necessary  to use th is  pow der in  larg e r 
am ounts th a n  was usual w ith m eta l fires. 
I f  le f t un d istu rb ed  “  D X  ” ex tinguished  a t 
once, and w hen rem oved disclosed a  h a rd  
c ru st of m olten  “ D X ”  w hich had re-solidi- 
fied, com pletely sealing  the  rem ain ing  phos
phorus from  the  a ir. T hese tests were c a r
ried  ou t w ith 10 g. of phosphorus.

W e w ere satisfied th a t  w a ter and  aqueous 
so lu tions were u n re liab le  ex tingu ish ing  
m edia,, and would n o t like to  rely  upon a 
m ix tu re  th a t  m ust be shaken  befo re  use in 
an em ergency.—Y ours fa ith fu lly ,

F o r  D u r s t o n  L a n g '&  C o ., L t d .,
G . H a r o l d  D u r s t o n ,

T echnica l D irecto r.

Industrial Alcohol Production
S ir ,—T he a rtic le  b y  M r. A. E . W illiam s 

published in your issue of A pril 14 w ith  the  
t it le  : “  In d u s tr ia l A lcohol—Some N otes on 
its  M odern P ro d u c tio n  ”  w ill be welcome to 
specia lis ts and to in d u stry  generally  because 
th e  su b jec t is one of th e  g rea tes t im por
tance, a  fac t recognised in m any countries. 
A lthough th e  survey is so extensive, i t  may 
be th a t  shortly  m ore in form ation  w ill bo 
availab le , show ing - how’ the  problem s con
cerned  have been scientifically  and indus
tr ia lly  developed in coun tries w hich a re  so 
fa r  n o t open fo r observation .

You have a lready  (D ecem ber 30, 1944) 
opened the  colum ns of your jo u rn a l to  an 
artic le  on “ In d u s tr ia l Alcohol from  C rops,”  
and in  the  Ja n u a ry  6, 1945, issue you p u b 
lished on page 17 some rem ark s of m ine. 
In  these I drew  a tten tio n  to newly-developed 
m ethods of using, instead  of cellulosic m ate 
r ia l  as raw' source fo r hydrolysis and sac
charification , purified cellulose produced 
there fro m , and a sh o rt h in t w as given of 
processes developed in  th is country  for 
m anufac tu rin g  h ighly purified cellulose by a 
cheap m ethod.

M r. W illiam s discussed extensively  in his 
survey th e  use of various types of p lan t 
m ate ria l,-g iv in g  yield figures of alcohol p ro 
duction  and  describ ing  th e  p ro cesses 'so  fa r

used. I t  m ay, th erefo re , be of in te res t to 
give fu r th e r  in fo rm ation  on--the advantages 
of using  purified, cellulose in stead  of cellu
losic m ate ria l. P la n t m ate ria ls  con ta in  
varying q u an titie s  of cellulose, w hich is 
p ractica lly  th e ir  only constituen t capab le  of 
hydrolysis and subsequent transfo rm ation  
in to  alcohol, yeast, e tc ., w hereas alm ost all 
o th er constituen ts of .p lan t m ate ria l m ust 
needs be reg ard ed  as b a lla st for hydrolysis, 
etc. F u rth e rm o re , th e  cellulose is so in ti
m ately “  w rapped  iip ”  in these  com panion 
bodies which practica lly  tak e  no p a r t  in 
hydrolysis, th a t no t only the  cost and size 
of th e  p lan ts  using th is cellulosic m ate ria l, 
b u t also, the  costs of the  processes theiii- 
selves, a re  m uch h igher th an  when purified 
cellulose is used as raw  m ate ria l. T h is  has 
been well known for m any years, ever since 
scientific research  on the  tran sfo rm atio n  of 
cellulose in to  sugars was in itia ted , g iving 
q u a n tita tiv e ' th eo re tical resu lts .

L a te r  on industry  took th is  up and devoted 
m qch study to developing processes based 
on -the use of purified cellulose. M any 
pap ers  have been published , bu t only one 
need be quoted here. P ro fesso r Iliigglund, 
the  em inent Sw edish cellulose sc ien tist, pub
lished in the  S ven sk  Papperstidn  infj (1941, 
102-105) de ta ils  of a m odification of th e  
B erg ius and the  Scholler processes (not 
m entioned in  th e  survey by M r. W illiam s) 
w hich use costly p lan ts. I f  the  m ate ria l 
w ere finely divided, lie poin ted  out, acid 
could be saved. T he m ate ria l w:as m oistened 
w ith d ilu te  su lphuric  acid  and dried  to 10 
per cent, m oistu re , when it becam e b r i tt le  
and broke down read ily  to a  fine pow der. 
T he trea tm en t of th e  pow der w ith  the  su l
phuric  acid  gave a 44 per cent, yield of 
reducing  sugars in  10 pe r cent, con cen tra 
tion  and fe rm en ta tio n  gave 19 litre s  abso
lu te  alcohol pe r 100 kg. of dry wrood. F o d d e r 
cellulose pow der, w hich is a purified cellu 
lose pulp , contain ing  about 80 pe r cen t, 
cellulose o r m ore, was q u an tita tiv e ly  sac
charified bv H 2SO , to give 49 litre s  of abso
lu te  alcohol pe r 100 kg. of d ry  m ateria ls .

F rom  these figures i t  can  be seen, how 
m uch h igher th e  yield of alcohol is when 
purified cellulose is used for saccharifica
tion  purposes instead  of raw  cellulosic m ate 
ria l. I t  was of g re a t in te res t to th e  w rite r  
to  see th a t M r. W illiam s quoted, when d is
cussing po tato  haulm  as raw  m ate ria l, th a t 
th is received a  p re -trea tm en t w ith  acid fo r 
a  sim ila r purpose and w ith a  sim ilar effect 
to th a t  m entioned above. Such a  tra n s fo r
m ation  in to  hydrocellulose w hich pow ders 
th e  cellulosic m ate ria l is a very useful first 
step  in hydrolysis.

I  also w ish to quote a Sw edish p a te n t No. 
108,127 g ran ted  on M arch 27, 1941, to th e  
D eutsche B erg in  A .G . fiir H olzhydrolysë, 
m aking use of th e  p rio rity  of a G erm an ap 
p lica tion  w ith  th e  d a te  of Novem ber 16,



M a y ' 5,  19 4 5 THE C H E M I C A L  A G E 399
1940. B oth d a te s /b e  i t  noted, a re  w ar-tim e 
dates. T h is B ergin  (Bergius) p a te n t may 
cover only a type- of th eo re tica l process. 
H ow ever, the figures given in it of alcohol 
y ield by trea tin g  c lean cellulose a re  e x 
trem ely  high and seem to confirm  th e  ad 
v an tages ob ta inab le  when purified cellulose 
instead  of n a tu ra l cellulosic m ateria l is 
used.

A ll these facts are no doubt known to 
m any; bu t it would seem th a t th e  p ractical 
app lication  of such m ethods h as so fa r been 
ham pered by an excessive cost p rice  of 
s ta r tin g  m ate ria l, and the price  question is 
m entioned in  th e  in tro d u c tio n  of M r. 
W illiam s’ a rtic le  as one of the  prim e cond i
tions of producing in d u stria l alcohol. I t  
ap p ears then,- th a t th e  cheap p roduction  of 
purified cellulose from  cellulosic m ate ria l, 
such as cereal straw  and o th er indigenous 
p lan t m ate ria l, m ay .very well be achieved 
by the  new processes e laborated  in th is 
coun try , notably in connection with m ills 
producing cellulose pu lp .—Yours fa ith fu lly ,

G. U llm a n n ,  P h .D ."

StR,— In rep ly  to D r. G. U llm ann’s le tte r  
011 th e  advantages of using  purifiéd cellu
lose, instead  o f . cellulosic m ate ria l, in  the 
p roduction  of alcohol, I  w ould say th a t  while 
being aw are  th a t  processes have fo r somo 
years been in  operation  fo r producing  p u ri
fied cellulose from cellulosic m ate ria ls , I ¡fm 
unaw are th a t anyone has yet claim ed th a t 
alcohol can be m ade m ore cheaply by this 
innovation . In com paring costs, th e  cost 
of producing  purified  cellulose w ould obvi 
Oiisiy have to be added to the  cost of p ro 
ducing alcohol from  the  purified cellu lose; 
and also the  re la tiv e  values of the  resu lting  
by-products—w hich are  often  w orth  as much 
as the  alcohol itself-—of the  two processes, 
for use as fe rtilisers, e tc ., would need to be 
considered.

W hen producing a purified form  of cellu
lose, fo r exam ple, from waste wood, it is 
necessary to e lim inate—among o th er things 
—th e  resinous and ligneous co n stitu en ts of 
the  m ate ria l w ithout causing appreciab le  
in ju ry  to th e  cellulose itself ; and it is only 
w ith difficulty th a t  one can  im agine th is  
being  accom plished, followed by th e  p roduc
tion  of sp ir it from  the purified m ate ria l, at 
a cost low er th an  th a t of acting, d irec tly  on 
th e  raw  m ate ria l itself for alcohol p roduc
tion . In  the  absence of any re liab le  d a ta  
on the cost of m aking, w ith a com m ercial 
p lan t, alcohol from purified cellulose, I  con
cluded  th a t it was w iser to om it re ferences 
to  th is process in an a rtic le  w hich was w rit
ten  p rim arily  to  show the  low cost of m aking 
alcohol from  well-known m ateria ls . How
ever, I, no doub t, in common w ith  m any 
o th er read e rs  of T h e C h e m i c a l  A g e , would 
welcome any inform ation  which D r. U ll-

m ann may be able to give regard ing  th e  cost 
of p roducing alcohol from  purified cellulose. 
—-Y ours fa ith fu lly ,

A. E .  W i l l i a m s , F .C .S .

DDT and Gammexane
S i r ,— In a recen t num ber you quoted  D r. 

S la te r  as sta tin g  th a t  G am m exane or 600' 
appeared  to be five tim es as effective as 
D D T. T h is sta tem en t was ap p aren tly  based 
upon some experim ents w ith g ra in  weevils. 
W ill you perm it me to s ta te  my experience?

A fte r considerable experience, I te s t the  
efficacy of these m ate ria ls  in a sim ple m an
ner. I take a s tan d ard  solution of ap p ro x i
m ately 5 pe r cent. D D T  or G am m exane, as 
the  case m ight be, and pu t i t  in a tes t tube 
for 12 hours (the solvent is the  sam e in 
each case). 1 then  th row  it away and rinse 
ou t the  test tube w ith ho t w ater and d ry  it 
w ith  a soft cloth. A t the end of ano ther 
12 hours I adm it a house-fly in to  the  test 
tube  and w atch its reaction.-

I ob ta ined  D D T from  M essrs. S tafford 
Allen & Co., L td ., and some 660 G am m ex
ane pow der w hich had been supplied  to  a  
f ru it grow er th rough  an ag ricu ltu ra l m er
chan t.

My tes ts of the  two substances did not 
bear ou t D r. S la te r ’s claim s. In  th e  case 
of D D T , lly a fte r  fly becam e paralysed and 
died a f te r  one hour in  th e  tes t tube. In  the  
case of 006 no fly died. I k ep t and fed 
one for 90 hours before le ttin g  him  go and 
he flew off ap p aren tly  unaffected. ’ In  each 
case the  full s tan d ard  pow der killed  flies 
in  an ap p aren tly  sim ilar fashion and in  
about the same tim e.

U nfo rtu n a te ly , the  whole o u tp u t of D D T 
is being used fo r Service purposes and only 
G am m exane is being  m ade available to 
ag ricu ltu re , bu t m uch m ore w ork w ill have to 
be done before  it is possible really  to com
pare  the  tw o.—Y ours fa ith fu lly ,

F . N. P i c k e t t ,  M .I.M ech .E .

SHEEP AS FLY-TRAPS
Two sheep-dipping tr ia ls , using D D T as 

a preventive m easure against the  sheep 
blow-fly, w ere last year carried  ou t a t  th e  
School of A gricu ltu re; U niversity  College of 
N orth  W ales, B angor, in co llabora tion  w ith 
the U n it of Insect Physiology of th e  A g ri
cu ltu ra l R esearch Council. T he tr ia ls  
showed th a t five weeks a fte r  d ipp ing  w ith  
D D T , from  30 to 60 seconds co n tac t w ith 
the  d ipped fleece was sufficient to poison 
sheep blow-flies. T h is year, extensive tr ia ls  
w ith  D D T  as a  sheep d ip  against the  sheep 
blow-fly and  o th er species a re  to be m ade at 
B angor. A ttem pts will also be m ade to 
increase th e  effectiveness of the  dip by 
m aking it an a ttra c ta n t, th u s tu rn in g  th e  
sheep, in to  w alking fly-traps.
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Personal Notes
C a p t a in  P . V i v i a n , R .A .; has recen tly  

been appoin ted  sales m anager of th e  Oxley 
E ng ineering  Co., L td .

M r . F . D alt o n  has resigned , for reasons 
of h ealth , from  th e  board  of th e  U n ited  
P rem ie r Oil & Cake Co., L td . 

z M r . G. D ix o n , gas engineer to  N o tting 
ham  C orpora tion  G as D ep artm en t, has been 
re-elected  chairm an  of the  E a s t M idland 
Section of th e  In s titu te  of Fuel.

P il o t -O f f ic e r  F r a n k  S m i t h , R .A .F .V .R ., 
who h as been aw arded the  D .F .C ., was on 
the  staff of the  I .C .I .  C en tra l L ab o ra to ry , 
W idnes, before vo lun teering  fo r service in
1941. H e is 24 years old.

D r .  E . J .  F . J a m e s , who has been selected 
by the governors of M anchester G ram m ar 
School as H igh M aster, is an H on. Fellow’ 
of Q ueen’s College, Oxford, w here he g rad u 
a ted  B.A. w ith  first-class honours in  chem is
try  in 1931.

M r. C. J .  B a k e r , head of th e  bu llion  
d ep artm en t of Joh n so n , M attliey  & Co., 
L td .,  m eta llu rg is ts, re finers, assayers, and 
instrum en t-m akers , of H a tto n  G ard en , L o n 
don, is re tirin g  a f te r  48 y ears’ service w ith  
the com pany.

D r .  E d w in  R. G il l il a n d , form er assistan t 
ru b b er d irec to r, has been chosen first rec i
p ien t of the Leo H en d rik  B aekeland  Aw ard 
of the  N orth Je rse y  Section  of th e  A m erican 
Chem ical Sbeietv. D r. G illiland  is a  p ro 
fessor of chem ical eng ineering  a t the  M assa
chuse tts  In s titu te  of Technology.

D r . R a y m o n d  M. H a n n , of the  U .S. 
N ational In s titu te  of H ealth , has been 
aw arded  the R illeb ram l P riz e  of th e  A m eri
can Chem ical Society (W ashington Section) 
fo r 1944, in recognition  of his w ork 011 the  
chem istry , s tru c tu re , and synthesis of 
m ethylene and benzylidene ace ta ls of sugar 
alcohols.

M r . N o r m a n  C l a r k e  J o n e s , w ho is to 
con test the  H ornchurch  D ivision of Essex as a 
L iberal can d id a te  a t the general e lection , is 
a chem ical engineer and in d u stria l technolo
g ist who has specialised in wood technology. 
T he d istilla tio n  of wood, and th e  use of by
products, including saw dust, a re  his p a r ti 
cu la r sphere. H e is  an  A ssociate M em ber 
of the  In s titu tio n  of C hem ical E ngineers, 
and  last year p resen ted  a pap er on “ F o re s try  
and th e  U tilisa tio n  of W aste  W ood and its  
P ro d u c ts .”

Obituary
M r . R e u b e n  D e a s e  R i l e y , d irec to r and 

secre tary  of R iley’s C hem icals and  Colour, 
L td ., C layton-le-M oors, n ear A ccrington, 
L ancs, has died  a t th e  age of 48.

M r . E d g a r  R o u s e  S u t c l if f e , O .B .E ., w ho 
died  a t E denbridge, K en t, 011 A pril 24, aged 
70, w as the  founder and chairm an  of S u t

cliffe, Speakm an & Co., L td ., engineers, of 
Leigh, L an cash ire . H e  was also m anaging 
d irec to r fo r m any years u n til ill-health  over
took him  some two years ago. T he com pany 
w hich he founded in 1901 is p a rticu la rly  well 
known in  th e  chem ical in d u stry  fo r its 
active-carbon solvent recovery p lan ts , which 
are  notable as being pu re ly  B ritish  in 
orig in . M r. Sutcliffe had him self m uch to 
do w ith  th e  a tta in m en t an d  m ain tenance  of 
the very high s tan d ard  of excellence reached  
by h is com pany’s p roducts, and he p laced 
his professional skill and energy unreservedly  
a t h is cou n try ’s disposal in th e  two g rea t 
w ars against G erm any.

L eather T ra d e s ’ C hem ists
4

N e w  M a n c h e s te r  C o m m it te e

T H E  n in th  m eeting of the  M anchester 
G roup  of the  B ritish  Section, 

I .S .L .T .C ., was held on A pril 21 at the 
E ng in eers’ C lub. In  a p ap er en titled , 
“  Some A spects of ‘ W et W ork  P ro ced u re  ’’ 
fo r H eavy and L igh t L ea th e r M an u fac tu re ,” 
M r. W . R . A tk in , of Leeds U niversity , ou t
lined the  chem ical and physical aspects of 
m odern soaking and lim ing processes. T he 
use of calcium  and sodium hydrosulphides 
was discussed and  an  in te res tin g  point to 
n o te  was th a t  B ottger had used these m ate
rials fifty years ago. l ie  had  p rep ared  cal
cium  hvdrosulphide by passing hydrogen 
sulphide th rough  a lime so lu tion . T h e  p re 
vention of iron  sta in ing  resu lting  from  the  
use of sodium  sulphide was dem onstra ted .

T he com m ittee fo r the  1945/46 session was 
e lected  by ba llo t as follows : Chairman,  M r. 
A. L . F e r r is ;  vice-chairman,  M r. F . E y re ; 
hon. secretary,  M r. C. G ordon  T u rn e r ;  hon.  
treasurer,  M r. W . Scow croft; co-opted m e m 
ber of the B ri tish  Section,  D r. D. B u rton .

A nalytical M ethods
S ta n d a r d  M e th o d s  S u b - C o m m it te e

T H E  Council of the  Society of P ub lic  
A nalysts has au tho rised  the  A naly tical 

M ethods C om m ittee to proceed w ith a su r
vey of cu rre n t analy tical m ethods, w ith p a r
tic u la r  re fe ren ce  to  s tan d ard  m ethods lack-' 
ing or insufficiently described, to co lla te  the 
in form ation  so ob tained , and to  rep o rt and  
a c t thereon . T he com m ittee w ill tak e  steps 
to m ake approach  to o th er bodies in o rd e r 
to co-operate in devising approved m ethods, 
and la te r, possibly, to sponsor them . To 
assist in the  collection of in form ation  the  
A nalytical M ethods Committee has appointed 
a  sub-com m ittee, to  be called  th e  S ta n d ard  
M ethods Sub-C om m ittee. T h e  chairm an  is 
M r. G . T ay lo r, F .R .I .C .,  and correspondence 
on th e  sub-com m ittee’s business should be 
addressed  to its H on. S ecretary , D r. D. W . 
K en t-Jones, 88 M adeley R oad, London, W .5.
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Diphenylene Sulphide in Coal
R esearch  in  the U .S .S .R .

D i p h e n y l e n e  su lph ide, w hich can be
sep ara ted  from  conl-tar, has h ith e rto  

been considered  to be a p roduct of the  dry 
d istilla tio n  of coal. No experim ental w ork, 
how ever, ap p ears to have been c a rried  ou t 
on th e  ex trac tio n  of su lphur-contain ing  sub
stances from  coal un d er conditions which 
would preserve th e ir  n a tu re  unchanged.

P ro fesso r S. I .  G usev, of th e  G eneral 
C hem istry D ep artm en t of th e  M olotov S ta te  
M edical In s titu te , has recen tly  published 
(Russ. J. A ppl.  Cham.,  1944, 17, 178) the  
re su lts  of an  investigation  in to  th is  m a tte r 
m aking use of o rgan ic  solvent ex tractio n s 
and avoiding pyrogenetic  processes. H e 
has succeeded in iso lating  from  coal derived 
from  th e  second seam  of the  L enin  p it a  
c ry sta lline  substance iden tica l in  its  p ro 
perties  with d iphenylene su lphide. I t  is 
concluded th a t  the  substance was probably 
form ed durin g  the  period of the  o rig ination  
of th e  coal.

T he. w ork fell in to  two parts . T he first 
involved th e  sep ara tio n  of b itum ens from 
coal sam ples and the de te rm ination  th ere in  
of c e rta in  classes of su lp h u r com pounds; 
the second was the  iso lation  of individual 
substances and  th e ir  iden tification . Sol
vents employed w ere pyrid ine, an iline , or 
quinoline.

S e p a r a t io n  of th e  B i tu m e n s
F o r  th e  py rid ine  ex trac tio n  of the  b itu 

m ens 10 g. of th e  finely-divided sam ple were 
left in con tact w ith 10 m l. of fresh ly-d istilled  
py rid ine  fo r 24 hours. T he coal, swollen to 
double i ts  o rig ina l volum e, was then  tra n s 
fe rred  to a  thim ble, a  plug of cotton  wool 
in serted , and  the  whole placed in a Soxhlet 
e x tra c to r and subm itted  to ex trac tio n  on a 
sandbath  for 30 hours. T he pyrid ine  ex
trac t (125-150 ml.) was poured  as a th in  
stream  in to  4 litre s  of d istilled  w ater, 
w hereby the  b itum en was th row n down as 
a  brow n, am orphous p rec ip ita te . T h is was 
then  filtered  and w ashed w ith  h o t w ater 
un til the  w ashings w ere free from  pyrid ine 
w hen tested  with C uSO , and K C N S. T he 
bitum en w as d ried  over calcium  chloride  in 
a vacuum  desiccator.

W ith  an iline  and quinoline, sw elling of 
the  coal d id  n o t tak e  p lace in  th e  cold. T he 
sam ple was th ere fo re  soaked in the solvent 
a t  150°C. T he o th er operations were the  
sam e as fo r pyrid ine, excep t th a t  the  e x 
tra c ts  w ere poured  in to  d ilu te  hydrochloric  
acid  (1.0 N )  to p re c ip ita te  th e  b itum en, 
w ashing was c a rried  ou t to  rem ove chloride 
as m uch as possible, and th e  p ro d u c t was 
p laced in  a  Soxhlet and ex trac ted  with hot 
w ater for th re e  hours.

T he presence of su lphur in all th e  b itu 

m ens ob tained  was qualitatively  ind icated  
by L assa igne’s tes t. F o r quan tita tiv e  de
te rm ination  the m ethod used followed th a t 
described by W aters  : 0.2-0.3 g. of th e  b itu 
m en in a porcelain  crucib le  covered w ith a 
w atch-glass w ere trea te d  w ith 2 ml. of n itric  
acid (sp.- gr. 1.40) and 2-3 d rops of pure  
brom ine, left on a  w a ter-b a th  for 30 rain, 
and th en  evapora ted , for abou t 3 hours, to 
fum es. T he crucible was cooled, 7 g. of 
Na2C 0 3 were added, and the  m ix tu re  was 
heated  again  on th e  w ater-ba th  a t 100°C. 
T he dried  residue was gently  ign ited , the  
cooled m elt dissolved in  w ater, and su lphur 
p rec ip ita ted  as barium  su lphate .

T he resu lts  of de te rm in a tio n  of the  sul
p h u r content of 18 sam ples showed 110 con
siderab le  varia tions, D ifferent po rtions of 
the  same sam ple were tak en  fo r ex traction  
by each of th e  th ree  solvents. T he py ri
dine b itum ens con tained  betw een 1.95 and 
3.02 pe r cent, su lphur, the  aniline bitum ens 
1.75 to 3.05 pe r cen t., and the quinoline 
b itum ens 1.59 to 2.98 p e r cent.

T e s t  fo r  M e r c a p ta n s

T he b itum ens separa ted  by means, of the 
various solvents w ere tested  for the  p re 
sence of m ercap tans and th e  lower, m em bers 
of th e  th iophen  group. F o r  the de tection  of 
m ercap tans 0.2 g .1 o f . th e  ..bitum en Was dist 
solved, in .10-m l. of benzpl, free Trom sul
p h u r com pounds, and th e ..so lu tio n , shaken
w ith h a lf - i ts  b u lk  of-sodium  p lum bite  solul 
tion . T he benzol solutions' were, then  
trea te d  w ith a small quan tity  . of su lphur. 
In  no  case was a positive reac tio n  given. 
F o r  th e  detection  of th iopliens th e  isatiii 
reac tio n  was used. A gain, all th e  in d ica 
tions w ere negative. I t  was concluded, 
th erefo re , th a t  the  m ercap tans and  thio- 
phens which occur in coal-ta r a re  p resen t 
as the  resu lt of pyrogenetic  processes.

F u r th e r  experim ents were carried  ou t on 
200 g. o f bitum en ex tracted  by m eans of 
aniline from coal obtained from  th e  sam e 
seam. T his was sep ara ted  in to  the  /3-com
pound, insoluble in  chloroform , and th e  
y-com pound, which is soluble. F o r  th is 
purpose, the  b itum en to g eth e r w ith  400 g. 
of chloroform  was p laced in a 500 ml. con i
cal flask, left u n til th e  n ex t day, and th en  
filtered. T he residue was washed w ith 
200 g. of chloroform  and th e  f iltra te  evapor
a ted  on a w a ter-b a th  to  rem ove th e  solvent. 
T he yield of y-bitum en was abou t 85 g.

S u lphides w ere sep ara ted  by M ab er’s 
m ethod. In  th is case th e  b itum en was d is
solved in  250 m l. of chloroform , p laced in a 
litre  tap -funnel and  trea te d  w ith 50 ml. of 
su lphuric  acid (sp. gr. 1.84). A fter the  
m ix tu re  had  been shaken  fo r 2 hours- i t  was
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ru n  in  a fine stream  in to  1 l itre  of d istilled  
w ater. T he aqueous solution was rem oved 
and  th e  acid n eu tra lised  w ith  basic lead  c a r 
bonate  (300 g.}. T h e  c lear, slightly  yellow 
solution of sul’phonated  products ob tained  
by filtering  from  the lead su lphate  and e x 
cess lead carbonate  was th en  steam -distilled . 
T he freed sulphides cam e over w ith the  
w a ter vapour. They were ex trac ted  from  
the  w a ter solu tion , w hich had  a  fa in t smell 
of ro tte n  onions, by m eans of e thyl e ther. 
T h is solution was dried  w ith anhydrous 
sodium  su lphate  and evapora ted  011 a w ater- 
ba th . F o r  com plete rem oval of e th e r, the 
con ten ts of the  flask w ere heated  011 the  
w ater-ba th  in a stream  of carbon  dioxide 
fo r 2 hours a f te r  the  bulk of th e  e th e r had 
been rem oved.

T h e  residue w as a slightly  brow nish w ax 
like m ass w ith the  odour of fresh ly  b u rn t 
ru b b er. I ts  w eight was -1 g. A ny am ines 
o r phenols p resen t were rem oved by suc
cessive trea tm e n ts  with. 10 ml. of hydro 
chloric  acid  (1-: 3) and 10 m l. o f 10 pe r cent, 
caustic  soda. L assa igne’s reac tio n  fo r sul
p h u r gave a  positive resu lt.

T h e  F in a l  P r o d u c t

On d is tilla tio n  from  a 10 ml. flask th e  
m ain  bulk cam e over betw een 220° and 
210°C . A fte r a while d a rk  brow n crystals 
form ed. T hey were dissolved in  10 ml. of 
e thyl alcohol, the solution decolorised by 
m eans of activated  carbon , concen tra ted  on 
the  w ater-ba th  and th en  le ft to  crystallise. 
T he needles had  a m elting-point of 90 .5°C. 
which was unchanged a f te r  th ree  rec ry s ta l
lisations from  alcohol. A m ixed m elting- 
p o in t de te rm in a tio n  w ith  syn the tic  diplienl- 
ene sulphide led to th e  same re su lt. The 
co n ten t of su lphur was 17.33 p e r cent, and 
th e  m olecular w eight (cam phor m ethod) 
was 185. D iphenylene sulphide (C„Ht)2S , 
co n ta in s 17.41 pe r cent, su lp h u r and has a 
m ol. w t. of 184.13. T he y ield was 0.1 g. T he 
au th o r fa iled  to sep a ra te  any o th er su lp h u r 
com pounds from  th is  bitum en.

P e tro l f ro m  N a tu ra l G as
F i s c h e r - T r o p s c h  P r o c e s s  in  th e  U .S .A .

T H E  production of m otor sp irit w ith  an 
octane num ber of 75 m otor (83 research) 

from n a tu ra l gas for about five cents per 
gallon, by a  new engineering development 
of the  Fischer-Tropsch process, is reported 
by the M .W . Kellogg Company, of je rsey  
City and New York. This process, which 
is said to be equally adaptable  to the 
economical production of high-cetane Diesel 
oil, would lead to a commercial production 
of syn thetic  petrol from n a tu ra l gas. The 
company sta tes th a t the cost is based on 
natural gas a t five cents per 1000 cu. ft. 
and a p lant depreciation ra te  of 10 per cent.

per annum . T he sp irit produced can be 
easily leaded to 80 m o to r-(89 research) with 
1 -c .c , te trae th y l lead.

The new m ethod successfully overcomes 
the problems of heat dissipation and accu rate  
tem perature  control. A yield of 80 per cent, 
of 75 octane m otor (83 research) sp irit is 
obtained as a  main product, compared with 
the pre-w ar E uropean yields by the then  
existing m ethods of 30 to 40 per cent, o f  
petrol of approxim ately 25 octane num ber. 
T he company is prepared to build hydro
carbon synthesis p lan ts employing this 
process. . .

These p lan ts  a re  designed to use n a tu ra l 
gas, 'doubtless the  m ost favourable source* 
as long as large volumes a re  available. 
However, the basic constituents can bo 
obtained from low-grade coal or o ther low- 
cost, high-carbon m aterials, ebould the 
supply of n a tu ra l gas no longer remain 
adequate.

Chem ical S tores Control
C o ro n e r  C r i t ic is e s  U n iv e r s i ty  S y s te m

T H E  system of con tro lling  the  allocation  
of chem icals a t  M anchester U niversity  

was c riticised  by th e  M anchester C ity 
C oroner a t the  recen t inquest on Clifford 
R alph  Young, a  15-year-old assis tan t in th e  
e lectro -technics d ep artm en t of the  U n iver
sity, who was k illed  in an explosion on 
M arch 8 . I t  was sta ted  th a t the boy was 
killed w hen filling a hollow d a r t  w ith a 
com pound of eh lo ra te  of po tash , su lp h u r 
and carbon—a m ix tu re  fa r  m ore dan g er
ous th an  o rd inary  gunpow der. A t least five 
people had  supplied Young w ith  chem icals, 
all w ithout a u th o rity , and one lab o ra to ry  
a ssistan t, also only 15 y ears old, said he 
never signed anyth ing  when g e tting  m ate 
rials.

P ro fesso r E . L. H u rs t, D irecto r of th e  
C hem ical L ab o ra to ries  a t  the  U niversity , 
said  th a t in his opinion the  a rrangem en ts 
for the  in te rn a l w orking of the D epartm ent 
w ere sa tisfac to ry  a lthough  he would like to  
see m ore senior assistan ts . l i e  said th a t  the 
system  a t M anchester w as t ig h te r  th a n  at 
any  o th er un iversity  and  th a t unless they  
m ade a  com plete search of everyone leaving 
the  build ing  i t  would be im possible to stop 
a m inute  q u an tity  of chem icals going out.

R ecording a v e rd ic t of “  M isadven tu re ,” 
the  coroner sta ted  th a t  in  h is opinion the  
con tro l was not as s tr ic t  as i t  should have 
been. H e said th a t th e  police found 25 
b o ttle s and p h ia ls of chem icals a t Y oung’s 
home and he did no t th in k  i t  ought to have 
been possible fo r boys to  provide th e ir  
friends w ith  chem icals. H e  concluded by 
saying th a t he hoped th a t  th e  U niversity  
w ould exercise m ore -care in  the  con tro l of 
sto res in  the fu ture.
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PLATINUM LABORATORY APPARATU S

Ail platinum used by Johnson, Matthey & Co., 
Limited in the manufacture of laboratory apparatus 
has been produced under expert technical super
vision to ensure the highest possible degree of 
purity of the metal. Careful control of every stage 
of production guarantees the reliable and efficient 
behaviour of the apparatus in*use.
W e have published three booklets dealing with 
the subject of platinum laboratory apparatus, 
and'these can be had free on request. Ask for : 
No. 45 (Crucibles and Dishes) ; No. 46 (Platinum 
Electrodes) and No. 47 (Use and Maintenance of 
Platinum Laboratory Apparatus).

JOHNSON, MATTHEY & CO., LIMITED

CRUCIBLES

D I S H E S

ELECTRODES

G A U Z E S
•

MICRO-CHEMICAL 
APPARATUS

H E A D  O F F IC E  & R E F IN E R IE S  :

7 3 - 8 3 ,  H A T T O N  G A R D E N ,  L O N D O N ,  E . C . I  
T elep ho ne : H O L b o rn  6 9 8 9

Branches & A ssociated Com panies a t Birm ingham , Sheffield, N ew  Y ork, T o ro n to , M ontrea l, e tc .

c
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The  T O R N A D O , in its fierce progress, carries disaster in 'its  track . D estruction  descends 
upon both the outw orn  and the  new m ateria ls  ; it  levels all diverse modes.
Y e t from  such conditions, as w ith  w ars’ upheaval, arises opportunity  to  gain up- 
to -date  things w here they w ere  old . . .  of even m o re  m odern  w here they w ere  new . . . 
of R E C O N S T R U C T IO N  on im proved lines.
In planning fo r the  fu tu re  m aybe C H E M IC A L  P L A N T  fo r Processing, Storage o r T rans
porting  . . .  is your first essential. W e  have craftsm en and technical staff ready N O W  
to  handle your job . . . e ffic iently . . . econom ically . . .  up to  future standards.

Illustrated book and survey 
of our organization is sent 
on request. Please men
tion this Journal in your 
application.
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The Manufacture of Sponge Iron
Recent P ro g re ss  in  the  U .S .A .

T H E  production of sponge iron, or spongy 
iron as it was commonly term ed in. th is 

country, has been known from very oarly 
days, d a tin g  back a t least to  th e  tim es of 
the, Homans of the  4th or 5th centuries B.C. 
L a te r , i t  becam e known as the  ferruin  
redactum  of th e  pharm acists, and was 
sim ply prepared by heating  together iron 
oxide -and sm all coal, or by passing over 
the heated oxide reducing gases from the 
partial com bustion of coal or o ther fuel. 
H ydrogen gas was often used for th is pur- 
poso and several m ethods were tried on a 
commercial scale. These were merely deri
vatives of the  processes used for the pro
duction of steel or m alleable iron direct from 
the  ore, thus avoiding the  pig-iron and b las t
furnace stage. T he Catalan forge, for 
exam ple, is well known in m etallurgical 
h is to ry  in th is connection. On the  basis of 
experience w ith the. Catalan forge, Clay and 
others in the early pa rt of the 19th century 
a ttem pted  to effect the above-named type of 
reduction—using one of the carbon oxides— 
in various designs of apparatus. F u ll details 
will be found in  some of the older works 
on m etallurgy, such as those of Percy or 
Alder W righ t. Forerunners of these m ethods 
in th e  U .S.A . included B lair of P ittsb u rg h .

O re  S u p p ly
In  a paper read last year before the , 

B oston Section of the A .I.M .E ., C. F . 
Ram seycr, m etallurg ist of the H . A. 
B rasscrt Co., gave an in teresting , review' of 
recent work in th is field, w ith special 
reference to the use of hydrogen gas and 
th e  design of new and more efficient 
apparatus by his own com pany. The use 
of high-grade pure ore is no doubt a p re
requisite of success, and the  w orld 's supply 
of such ore is som ewhat lim ited. However, 
the  au tho r thought th a t as m uch as one- 
half to  one-third of the  world 's iron ores 
could be concentrated to  the  desired purity .

Sponge iron is defined as alm ost any kind 
of iron made d irectly  from ore by reduction 
w ithout fu sio n : th a t is to say, solid particles 
of m etallic iron are obtained directly  from 
solid particles of ore w ithout any m elting 
of ore or iron.

Processes of m anufacture, including those 
of the  old charcoal fo rge, could be roughly 
divided into three  groups according to  tem 
perature  range: (a) charcoal forge, above

1100° C . ; (b) m ore m odern m edium -tem- 
p eratu re  furnaces, 875-1100° C .; and (c) 
m ost recen t low -tem perature  m ethods in  th e  
tem perature range 550-825° C. In  a brief 
review of curren t processes i t  was thought 
th a t, of the  m edium -tem pera ture  group, 
hardly any except two Swedish p lan ts have 
met w ith any degree of success. Few , if 
anj', can compete in capacity  or therm al 
efficiency W'ith th e  b last furnace which gives 
a  trem endous tonnage of iron from widely 
varying ores a t low cost. The older of the 
tw’o Swedish p lan ts, at H oganas, has been 
working since 1910. using a very pure ore 
(72 per cent.) a t the ra th e r high tem pera
ture of 975-1100° C. Tlie ore is 'packed in 
clay pots placed in ring kilns for five to ten 
days, and yielding layers of sponge iron of 
9G-97 per cent, m etal, compressed in to  discs 
of sp. gr. about 5. The o ther Swedish p lan t, 
of the W iberg type, has been working for 
15 years a t Soderfors, using pure m agnetite 
concentrates which are first sintered, and 
then  fed in to  a  low shaft furnace through 
which hot CO is passed. From  the spent 
gases CO is recovered for fu rther use by 
passing the  gases through beds of coke elec
trically  heated.

The Germ ans developed a Norwegian pro
cess (Norsk Staal) som ewhat sim ilar to, but 
more complicated th an , the  W iberg method, 
using imported Swedish ore. I t  is said to 
have been fairly successful, a t all events 
for a tim e, w ith a capacity of 30,000 tons 
per annum , b u t costs were too high to  com
pete w ith ordinary steel. The well-known ' 
K rupp-itenn process was also developed in 
G erm any, and 'w as recently described in 
these colum ns in  articles on th e  Spanish 
m etallurgical industry .

M o d e rn  A m e r ic a n  P la n ts
There are also a few m edium to  high tem 

perature  p lan ts in the  U .S .A ., such as th a t 
a t L orain , Ohio, of the H ornsey-W iils design, 
w ith ^  capacity of 500 tons per day'; and 
the B ureau of M ines p lan t a t L aram ie. 
W yoming, which is still in the  experim ental 
stage and has a capacity of 50 tons da ily : 
also the p lant -in Texas of J .  M adaras 
design, working a t  975° C., w ith n a tu ra l ga« 
as reducing agent passed th ro u "h  under 
pu lsating  pressure. O ther U .S . p lan ts are 
1 hose of W . H . Sm ith, D etro it, and G. H . S. 
Anderson, the  la tte r  using a 100-ton un it



404— M etallurgical Section THE C H EM I C A L  A G E M a y  5,  1945

in which layers of mixed ore and coal are 
heated by a muffle as they  revolve on a 
circular h earth . T he various m ethods in 
clude the  use of finely-ground ore, of gas 
under pressure, and of o ther devices to 
improve efficiency and speed up complete 
reduction. In  particu lar, several advantages, 
some of which are fairly  obvious, a re  
claimed for the use of gas under pressure, 
which is one of the  special m erits claimed, 
for the use of hydrogen as compared w ith 
carbon monoxide.

A lthough, as we have seen, hydrogen was 
used in the  early days, i t  is thought th a t 
its  more extensive use in recent years has 
been to some extent hindered by th e  im pres
sion. real or imagined, th a t  in a high s ta te  
of purity  it is costly. I t  is, however, pro
duced to-day on a  trem endous scale for m any 
im portant industria l purposes, including the 
m anufacture of synthetic  ammonia- and. 
n itra te  and for num erous processes of hydro, 
gcnation, and costs of production have been 
greatly  reduced. I t  is one of th e  m ost 
efficient of reducing agents. Compared with 
carbon, w eight for weight, its  reducing 
power is six lim es, and, w ith carbon m on
oxide, fourteen tim es as h ig h ; bu t the 
suprem e advantage is th a t m uch lower tem 
peratures can be used', th u s avoiding, among 
other th ings, fusion of ore or m etal.

Some in teresting  data  on th e  ra te  of 
reduction of eastern U .S . m agnetite  at 
various tem peratures are given in a recent 
paper by  U dy and Lorig (1943) in connec
tion w ith work done a t the B attelle  
M emorial In s titu te . I t  is shown th a t tlio 
m axim um  reduction takes place a t about 
000° C., a t which tem perature  some 90 per 
cent, of the oxygen is removed from the  
ore in  tw enty  m inutes, using relatively, 
coarse ore. Gas velocity was somewhat 
below 2 fps.

T he new B rassert process is thought to 
be the  only one using hydrogen a t such low 
tem perature  as 550-600° C., and considerable

N ew  Electrodeposition Memorandum
Treatment of Screw Threads

defective th read s by d irec t electrodeposition  
w ithou t final m achining or g rind ing , because 
th e  d is trib u tio n  of nickel deposit on a 
th read  form is uneven. If , as is nearly  
alw ays necessary, m achining or g rind ing  is 
to follow electrodeposition , it is desirab le  
th a t th e  o rig ina l steel of the  th read  should 
not be exposed e ith e r du rin g  m achining or 
as a  re su lt of w ear du rin g  use. I f  steel is 
exposed du ring  m achining, a  sm ooth finish 
m ay be difficult to  o b ta in  owing to th e  d if
fe ren t p ro p erties  of n ickel and steel and 
th e ir  d ifferen t reac tions to  th e  cu ttin g  tool.

T he th read  should be p rep ared  in  such a 
way th a t  a su b stan tia l envelope of nickel

T H E  E lectrodeposition  T echnica l Advi
sory C om m ittee, rep resen tin g  A dm iralty , 

M .A .P ., and  M .Ö .S ., has issued T echnical 
M em orandum  A’o. 2, dealing  w ith th e  R ecti
fication and Surface  H ard en in g  of Screw 
T h reads. E lectrodeposition  app lied  to  screw 
th read s m ay be fo r one of the  following 
four p u rp o se s : p ro tec tion  from  co rro s io n ; 
rectification  of w orn or over-m achined 
th re a d s ; provision of a  non-seizing or n o n 
scoring su rface ; su rface  h arden ing , espe
cially  on screw  gauges.

A s reg ard s the  rectification  of worn or 
over-m achined th read s , th e  m em orandum  
po in ts ou t th a t  i t  is ra re ly  possible to  rectify

tim e and research have been expended in 
evolving the  best design of p lan t, described 
and illustrated  in R am seyer’s paper. An 
in teresting  account of .the mechanism  of re 
action, accompanied by equilibrium  d ia 
gram s, is given, th u s bringing out the 
im portan t factors governing low-tem peraturo 
reduction. I t  has been frequently noticed 
in  the lite ra tu re  th a t when finely-powdered 
iron oxide—very loose, fluffy, and active 
when hot—is exposed to hydrogen, it is 
alm ost completely reduced to  fine m etal p a r
ticles which, however, a t  650-700° C. become 
sintered, together. T his is completely avoided 
a t the  lower tem perature, and th ere  are, 
indeed, m any im portan t advan tages, b o th  in  
process and p lan t, in w orking a t low er tem 
peratures.. The chief source of worry is th a t 
the  fine particles of m etal are extrem ely re 
active, especially, of course, in the nascent 
sta te .

The principal source of hydrogen used in 
th is American p lan t is coke-oven gas, o ther 
possible sources being n a tu ra l gas or petro 
leum products. In  any case, it m ust be 
low in CO content. Two types of p lant 
have been developed for the  B rassert pro
cess. T he first is th a t built a t W arren , 
Ohio, a t the works of the R epublic Steel 
Corporation. T here  coke-oven gas is m ainly 
used as fuel and is a  very cheap source of 
hydrogen. T he production of one ton of 
sponge iron takes about 16,000 cu. ft. for 
a 90-95 per cent, product, so th a t  the  cost 
of th e  reducing agent per ton is only about 
$1.05. T he type of furnace chiefly used up 
to  th e  present is the Herreshoff w ith bottom- 
slotted hearth . T he ore a t W arren  is for 
the  most pa rt Adirondack m agnetite  con
cen trate , finely ground, w ith a possible fluc- 
dust loss up to 5 per cent. Since the  depth 
of ore moved on the  hearths is only about 
two inches, there i s . no possibility' of the 
charge hanging or slipping, as m igh t-occur 
in blast-furnace practice.
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will be le ft on th e  re p a ired  th rea d . W here 
the req u ired  deposit is m ore th an  .005 in. 
and  the  to ta l dep th  of th e  th read  less than  
.054 in . (equivalent to W h itw o rth  s tan d ard  
form  th read  12 t.p .i. o r  m ore), the th rea d  
should be m achined off leaving a  smooth 
su rface ; the  m inim um  am ount of m etal 
should be rem oved. N ickel is then  b u ilt up  
to a m inim um  thickness of .00 in. (0.12 in. 
increase  in  d iam eter) and the  deposit is 
'm achined to th e  p lan  d iam e te r; th e  th read  
is th en  form ed en tire ly  in  the  deposit. 
L arg e r th read s may be m achined to  a flat 
top , e.g ., h a lf  th e  th read  being rem oved.

F rom  tests c a rried  ou t i t  was concluded 
th a t e lectrodeposition  of nickel can provide 
a  m echanically  strong  m ethod of recond i
tioning a dam aged W h itw o rth  screw th read . 
T he deposit should generally  be of “  h a rd  ” 
n ick e l; soft nickel is only allow able 011 
lightly  stressed un im p o rtan t m em bers. T he 
procedure  of nickel deposition should be 
as described ¡11 A .R .D . E lectrodeposition  
M em orandum  No. 2.

N ickel deposits, irrespec tive  of th e ir  in 
trin s ic  hardness, show a tendency to seize 
and score when un d er heavy sliding p ressure  
in contact w ith steel. W here screwed members 
a re  to be pulled  up h a rd , a  final deposit of 
.0005 to  .001 in. of chrom ium  should be a p 
plied to the m achined th rea d  before  assem 
bly. T h e  chrom ium , deposit, if  carefu lly  
app lied , should need no fu r th e r  finishing. 
T h is  m ethod is also useful for app lication  
to  one m em ber of a p a ir  of screw ed steel 
com ponents w hich a re  likely to  score.

C h r o m iu m  D e p o s it io n

E lectrodeposited  chrom ium  is extrem ely 
h a rd  (V FN  800-950) and has a  low co-effi- 
e ien t of friction  and form s, th erefo re , a very 
su itab le  surface  coating  for one of two 
m ating  screw ed surfaces w hich are  fre 
quen tly  in re la tive  m otion. H ow ever, it 
builds up m ore unevenly th an  nickel. F o r  
exam ple, 011 a ¿-in. b ra ss  rod , th read ed  12 
th rea d s  p e r in ., chrom ium  w hich bad  been 
p la ted  to an average th ickness of 0.0005 in. 
was found to  be five tim es as th ick  on the  
c rests of. the  th read s as a t  th e  roots. I t  is 
th u s  necessary  th a t  th e  th ickness of ch ro 
mium should be so chosen th a t  a useful in 
crease  in life is ob tained  w ithou t spoiling 
th e  form  of th e  th read , and th e  gauge must' 
be h a rd  enough to' w ithstand  p lastic  d e 
form ation  by th e  forces m et in norm al 
usage. I t  is no t advised to m ake th e  whole 
th rea d  of chrom ium  deposit because of its  
b rittlen ess .

Since m ost screw  gauges a re  m ade from 
ex trem ely  h a rd  steel, special care  should be 
tak en  to p reven t hydrogen em brittlem en t 
and crack ing  of th e  steel by the  p la ting  p ro 
cess, by  th e  follow ing p recau tio n ary  m ea
s u r e s : (1) T em per a t 150°-200°C. fo r one 
hour before  p la tin g ; cool in a i r ;  (2) if c lean 
ing  electro ty tically  in a lka line  solution.

m ake the gauge anodic, no t ca th o d ic ; (3) 
do no t pickle the  gauge in ac id ; (4) tem per 
a t 150°-200‘>C. a f te r  p lating .

T he m em orandum  finally s ta te s  th a t re
se ttin g  and precision g rind ing  of a  p la ted  
screw  gauge m ay be obviated  by selecting or 
grounding the  new steoi gauge to  n ear its  
low to lerance lim it. I t  is th en  chrom ium  
p la ted , tak in g  every p recau tio n  to  ob tain  
th e  m ost uniform  d istrib u tio n  of d ep o sit; 
the  average th ickness of deposit being  of th e  
o rd er of 0.0001 in . o r  h a lf th e  d raw ing to le r
ance, w hichever is the  g reater. T he gauge 
is used un til th e  chrom ium  ju s t  begins to 
show signs of w earing  th ro u g h  and is then  
re tu rn e d  to  the  p la ting  d ep artm en t, w here 
th e  rem aining chrom ium  is chem ically  r e 
moved and rep laced , w hich process m ay b e  
rep ea ted  a  num ber of tim es.

T he address fo r inqu iries or fo r ob ta in ing  
copies is : T he S ecretary , E lectrodeposition  
T echnica l A dvisory C om m ittee (A rm am ent 
R esearch  D ep artm en t, M in istry  of Supply), 
c /o  S .T .A .M ., Room 1043, Shell Mex 
H ouse, S tra n d , L ondon, W .C .2.

NON-FERROUS METALS 
FEDERATION

O ver 150 firms in  the  non-ferrous m etals 
industry  have form ed a  new fed era tio n , w ith 
th e  idea of c rea tin g  a  fully o rganised  in d u s
try' to  w hich G overnm ent d irec tion  can  be 
app lied  as a whole. T he fed era tio n ’s aim s 
include the prom otion of scientific develop
m ent and research  and p a rticu la rly  to  e n 
courage co-operation  w ith o th er in d ustria l 
bodies hav ing  th e  same aim s. T h e  first and 
founder m em bers a re  : B rass and  Copper
T ube A ssociation, B rass W ire  A ssociation, 
B razed  B rass  T ube A ssociation, Cold R olled 
B rass and  C opper A ssociation, C ondenser 
P la te  A ssociation , Iligh-C onductiv ity  C op
per A ssociation, M anufac tured  Copper Asso
cia tion , N ickel S ilver A ssociation, and Zinc 
R ollers A ssociation. T he in au g u ra l m eet
ing was held  on  A pril 24 in B irm ingham , 
the first p residen t being M r. H orace W . 
C larke. T he secre taries a re  P e a t, M arw ick, 
M itchell & Co., 18 B en n e tt’s H ill, B irm ing
ham.

K ent Alloys, a non-ferrous subsidiary of 
Short B rothers (Rochester and B edford), 
L td .,  is to be sold to an approved buyer. 
The capital am ounts to £50,005, in addition 
to  a lo in  from Short B rothers of £50,000. 
I t  is sta ted  th a t the business “  is no longer 
essential for the efficient conduct of Short 
B ro thers ,”  whose shares, it will be remem 
bered, have been acquired by the  M inister 
of Aircraft Production. K ent Alloys’ equip, 
rnent comprises a  non-ferrous foundry, a 
m achine shop, and chemical and N -rav 
laboratories.
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T H E  W ro u g h t L ig h t A lloys D evelopm ent 
A ssociation has ju s t  pub lished  its  

n in th  techn ical in fo rm ation  b u lle tin  en titled  
“ S p inn ing  and  P d h e l B eating  of A lum inium  
A lloys,”  w hich is believed to be the  
only publication  in th is coun try  devoted to 
the  sp inn ing  and panel b eatin g  of light 
alloys. F u rth e r , th e  bu lle tin  is in tended  to 
b e  a genera l in tro d u c tio n  to the sub ject of 
the  form ing of alloys, and will be followed 
shortly  by o thers on m echanical m ethods of 
form ing.

I t  is in te res tin g  to note th a t  the  
W .L .A .D .A . believes th a t  desp ite  th e  en o r
m ous s trid es m ade in th e  fo rm ing  of a lu 
minium  alloys by m echanical mass-produc- 
tio n  m ethods, the  w ar years have seen no 
d im inu tion  in th e  use of m ethods of hand- 
form ing, such as sp inn ing  and panel-beating , 
bu t ra th e r  an  ac tual increase.

The B ulle tin  begins w ith a survey of the  
fo rm ing  p ro p e rtie s  of th e  alum inium  alloys, 
in which the  phenom ena of w ork-hardening, 
softening, and g ra in  g row th a re  discussed 
as fa r  as possible in  non-technical language. 
T h e  h e a t-trea tab le  alloys, and th e  effects of 
hea t-trea tm en t, a re  sim ilarly  d ea lt w ith. 
Follow ing th is  account of the  fundam en ta ls 
of form ing, th e  spinning process is then  
described in some de ta il. L ath es , speeds, 
chucks, h and  tools and  sp inn ing  technique 
receive a tte n tio n , w hile the  influence of the  
gauge of m ate ria l and annealing  is also dea lt 
w ith.

P a n e l- B e a t in g

T h e  account of panel-beating , w hich is 
defined as “ a  hand  m ethod  of p roducing 
hollow form s by m eans of ham m ering ,"  
begins w ith  a discussion of th e  types of 
blows w hich m ay be stru ck  on sheet m etal. 
T he techn ique  of panel-beating  is th en  des
c ribed , and  so are  th e  m ethods of hollow ing 
and ra is in g , p lan ish ing , w heeling, and the  
“  split-and-w eld  ” system  of panel-beating . 
T h e  account concludes w ith a descrip tion  
of the  tools used.

I t  is em phasised th a t bo th  spinning and 
panel-bea ting  a re  c ra fts  w hich a re  no t 
alw ays easy to describe. A s w ith all its  
pub lica tions, th e  W .L .A .D .A . has h ad  th e  
w illing  co-operation  of ex p erts  and  firm s e n 
gaged in these m ethods of form ing, and the 
accounts given are  described as a u th o rita 
tive reco rds of the  best con tem porary  B ritish  
p ractice .

T he b u lle tin , con ta in ing  17 illu stra tio n s, 
m ay be ob tain ed , together w ith  fu r th e r  in 
form ation  011 any aspect of light-alloy 
fab rica tio n  and trea tm en t from  th e  associa
tio n ’s office, U nion C ham bers, 6?  Tem ple 
Row, B irm ingham , 2 (price Is.) .

METAL NOTES
A ntim ony ore, im ported into A rgentina for 

th e  purpose of m anufacturing m etallic a n ti
m ony (regulus), has been declared  free  of 
im port duties in o rd e r to a id  developm ent 
of the  dom estic m eta llu rg ic  industry .

*  *  *

Vieille-M ontagne, the Belgian zinc producer, 
reports th a t  the p lants a t A ngleur dc Creil' 
and Bray have suffered dam age in a ir raids, 
hut the  com pany’s to ta l ou tpu t capacity  has 
not been m ateria lly  affected by the  war. Fuel 
and labour difficulties are a more serious 
handicap.

% *  tfi

Alum inium  production in  France is
scheduled a t a  m onthly average of 3000 tons 
for th is year, a  figure which compares w ith an 
annual pre-w ar capacity  of 95,000 tons. Over
300,000 tons of bauxite  are held in  stock at 
th e  m ines, bu t coal and tran sp o rt p revent an 
expansion of ou tpu t in the  near fu ture. Pro. 
duclion rose from 800 tons in Septem ber to 
2000 tons in Decem ber last.

* * *
A report on high-grade iron ore deposits 

in  the  Bom i H ills , L iberia, has been pre
pared  by the  Geological Survey, W ash ing
ton, in co-operation with the  R epublic of 
L iberia . T he deposits lie 40 miles north 
of M onrovia. T he report contains a detailed 
geological map of the  deposits, a  general 
sta tem ent of the  grade of ores, and a detailed 
estim ate  of the  reserves.

* * *
A rrangem ents have  been m ade betw een the 

U nited Steel Companies and th e  M inistry  of 
Supply for the  purchase of th e  Chapel B ank 
works, a t W orkington, Cum berland. I t  is 
intended to  erect a m achine foundry for the  
production of ingot m oulds and castings, a  
developm ent which will provide additional 
em ploym ent in W est Cum berland and help 
in the re-equipm ent and m aintenance of the  
heavy industries.
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“ LIO N  B R A N D ”
METALS A N D  ALLOYS

MINERALS A N D  ORES 
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
ESTABLISHED 1869
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General N ews

A fu rth er sum of £7 has been sent by the 
staff and employees of th e  Ardeer factory of
I .C .I., Stevcnslon, A yrshire, to  the  M erchant 
Navy Comforts Service.

R eprin ts are now available (H .M .S.O ., 7d. 
each, post free) of D .T .D . Specifications 
LOB (H igh Nickel Copper Alloy Sheets) and 
196 (H igh Nickel Copper Alloy B ars), w ith 
am endm ent lists incorporated.

The Council of T he In s titu tio n  of Gas 
E ngineers is m aking provisional arrange
m ents to  hold the  82nd annual general m eet
ing in London th is year, th e  program m e 
extending over two or th ree  days.

Sir F ran k  Sm ith ’s series of three  Cantor 
Lectures . on “ Synthetic  Chemicals from 
P etro leum ,” referred to  in our Notes and 
Comments th is  week, will be published by 
the  R oyal Society of Arts, John  Adam Street, 
Adelphi, London, W .C.2, to whom applica. 
lions for copies should be addressed.

The Iron  and Steel Control of the M inistry 
of Supply announces th a t any “ M ” Form , 
authorising  (he acquisition of ”  s tee l,”  is 
now valid for th e  acquisition of any quality  
or composition (including alloy and high 
speed steel) unless it bears a condition to the 
contrary.

Dioctyl sebacate has been added to  the 
list of low -tem perature plasticisers for poly
vinyl chloride  (see T h e  C h e m ic a l  A g e ,  
1915, 52, p. 79). According to  an article  in 
the  New Y ork Rubber  Age  (1945, 56, 
p. 6 3 3 ) , 'based on da ta  provided by the 
R esinous P roducts and Chemical Co., P h ila 
delphia, its  plasticising efficiency is in te r
m ediate between those of d ibu ty l sebacate 
and dioctyl ph thala te , while in non-volatility  
i t  is superior to  th e  la tter.

The Streatfleld M em orial Lecture—the 27th 
in th e  series—delivered before the  Royal 
In s titu te  of C hem istry by M r. Osman Jones 
on Novem ber 27, 1944, has been published in 
pam phlet form by the  In s titu te . The subject 
is “  Modern M ethods of Food P reservation .’ 
M r. Jones was doubly suited to the task , as 
not only is he an acknowledged au thority  on 
the  commercial m ethods of food preservation— 
canning, dehydration, cold storage, etc.— but 
also he is an old pupil of S treatfield’e. .

The chemical u tilisa tion  of coal was the
subject selected by Professor H . \V . 
M elville, F .R .S ., of the  U niversity  of 
Aberdeen, for the  R om anes L ecture  on 
C hem istry a t E dinburgh  U niversity  last 
week. H e  paid particu lar a tten tion  to the 
fu ture  of coal as a  raw m aterial for the 
chemical industry , and in view of the  probable 
difficulties of supply, he stressed th e  im port
ance of ensuring the economic validity  of 
every process of chemical conversion.

-From  Week to Week
Foreign News

A deposit of about 2,000,000 tons of lime 
has been found a t U pper M usquodoboit, Nova 
Scotia.

The presence of diamonds and colum bite 
has been revealed in two valleys in B ritish  
Guiana.

M enthol production in Brazil in 1943-11 
am ounted to about 600,000 pounds worth 
U .S. $75,000,000.

The rayon p lan t in  Tomaszov, Poland, has 
recently’ resumed operations. About 3000 
workers arc being employed.

The industria l u tilisa tion  of bagasse is
being discussed in six articles contained in 
th e  Journal o f  Scientif ic  and Industr ia l  R e 
search, Ind ia.

Quinine production in M adagascar will soon 
be sufficient to m eet the  needs of all French 
colonies. Experim ents have also been made 
w ith th e  cultivation  of totaquine.

Six pipe-lines, each of six inches, feed
3,000,000 gallons of petrol across th e  R hine 
to  th e  Allied arm ies, says an announcem ent 
by S .H .A .E .F .

P eruv ian  s ta tistics disclose a guano pro
duction of 78,842 tons in 1944, against 
69,696 tons for the  previous year. None 
w as available for export.

The production of dehydrated casto r oil is 
being carried out in Brazil in its  in itial phase 
w ith satisfacto ry  results in the  m anufacture 
of pain ts and varnishes.

Production  of iron ore in the U nited  S tates
last year was estim ated a t 94,622,000 tons, 
compared w ith 101,247,835 tons in 1943. The 
L ake Superior d istric t produced 52 per cent, 
of the  total.

A D urban  firm is now m aking black w ater
proof draw ing inks and black stencil inks 
in solid block form , and a Johannesburg  
firm is m aking alum  blocks under a regis
tered brand nam e. -

U ruguay has established standards for 
sheep-dip p re p ara tio n s  (sarnifugos). Those 
w ith a  base of calcium sulphide m ust have 
a  m inim um  content of 25 per cent, of poly
sulphide sulphur.

An economical m ethod of preparing lead 
iodide on a commercial scale is claimed in 
U .S .P . No. 2,366,953, by H . A. B eatty  
(assigned to  E th y l C orporation). The 
m ethod i3 to pass a m ixture of iodine vapour 
and an  inert gas such as nitrogen or helium 
through m olten lead. The inert gas is used 
as a  d iluen t because the  direct reaction be
tween lead and iodine vapour is so highly 
exotherm ic as to  be difficult of control.
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In  Belgium, a  rayon p lan t has been opened 
by the  Société Belge de F ib ranne, al 
Zwynaerde, bu t the com pany’s producing 
capacity  is far from being fully utilised a t 
present.

In  South Africa, a relaxation of the regu. 
latious governing .the  regeneration of used 
engine oil perm its the  disposal of used oil 
to any person, providing he is in possession 
of a perm it from the Controller of Soaps and 
Oils.

Coal deposits n ear Itio  Sorocaba, B razil, 
w ith  reserves estim ated a t 1 ,000,000 Ions, 
are considered the  most im portant of the 
S ta te  of Sao Paulo , while in the  Cacapava. 
region, studies are being m ade w ith regard 
to lignite.

The Alm aden m ercury mines in Spain have 
ordered two complete pum ps w ith m otors to 
replace old equipm ent no longer serviceable 
in pum ping w ater from  the mines. They 
hope to ob tain , if possible, a complete new 
p lant from the U nited S ta tes in 3916.

Sulphur production in the  U nited  S tates
am ounted to 3,218,156 long tons in 1914, an 
increase of 27 per cent, over the  previous 
y ear's  level. Sales figures reached a new 
record w ith 12 per • cent, h igher than  in 
1913.

French Moroccan phosphate producers have 
been a ttem pting  to  satisfy  dem ands from the 
United Kingdom and to  meet the  needs of 
Spain and P ortuga l, which tak e  substan tia l 
quan tities. T he production program m e for 
1915 has been fixed a t  tw ice th e  pre-war 
ou tpu t.

Two further alum inium  p lan ts are being 
constructed in B razil, one a t Iiodevalho, Sao 
Paulo , and another .at Campos, Bio de 
Jane iro , where th ree  large bauxite mines with 
an estim ated reserve of 1,500,000 tons of ore 
are located. T he p lan t a t Ouro P re to , re
ferred to  in th is  column recently, is almost 
completed.

T reatm ent of In d ian  ores before export was 
tlio subject of a report discussed by the 
advisory com m ittee of the  utilisation  branch 
of th e  Ind ian  Geological Survey, the  director 
of which was instructed  to collect inform a
tion  on the production and export o f  essen
tia l m inerals. T he com m ittee also con
sidered the post-war conservation of coal, 
m ica, and petroleum  resources.

D inam ite Nobel, a subsid iary  of Monte- 
calin i, and the biggest producer of explosives 
in  I ta ly , in its  report for 1913-11, reports a 
sharp  decline in stocks. W ar dam age to the  
p lan ts a t  B ussi, Orbetello and Carmignano 
in Central I ta ly  is described as heavy, while 
production in the  U pper I ta lian  p lant has had 
to be curtailed. Gross profit declined from 
131.9 to 97.9 million lire, of which deprecia
tion absorbed 26.2 (35.8) m illion lire, leaving 
a not profit of 16.42 (18.76) m illion lire.

T he B ritish  Columbia Indu stria l and 
Scientific Bescarch Council advises th a t local 
agar-producing seaweed , is of b e tte r quality 
than  th a t found in any o ther pa rt of N orth  
America. L arge quan tities are being col
lected for experim ental work w ith a view 
to subsequent commercial application.

The chairm an of the K enya Pyrethrum . 
Board and the  .Director of Produce Disposal 
have been asked by the Pyre th rum  Board 
to visit the  U .S.A . in order to  go in to  Hie 
question of synthetics; ex tract factories, 
prices, and k indred  subjects related to the 
industry.

Three phosphate m ining concessions,
which were recently granted  in Mexico, are 
reported to bo the first for th e  exploration 
and exploitation of possible phosphate- 
bearing areas. They cover 27 hectares in 
the S ta te  of Nuevo Leon, a  short distance 
north-east of M onterrey.

A rgentina 's petroleum  production during 
1944 was 3,852,000 cubic m etres, against
3.948.000 in 1943. Of the form er figure,
2.576.000 cubic m etres (against 2,632,901 
in 1913) were obtained from the S ta te  Oil
fields (Y .P .P .) ,  and the rem ainder from 
privately-owned wells.

Soap containing a ra tio  of glycerol to 
fa tty  acid in  excess of 1 p a rt to 60 p a rts  
m ay now be m anufactured in South Africa, 
says a sta tem ent by the  D irector-G eneral of 
Supplies, T h is relaxation  of the regulations 
is due to an  im provem ent in the  supply 
position.

Over 6000 C anadian scientists of a to ta l of
40.000 in th e  Dom inion, are now serving as 
technical officers in th e  armed forces, 
accounting for the  shortage of trained per
sonnel, i t  was revealed a t a recent m eeting 
of the  board of directors of the  Chemical 
In s titu te  of Canada.

Sulphurous acid for the  purification of clay 
was used a t norm al and elevated pressures in 
a large-scale trial-p lant of Tli. Goldschmidt 
A .G ., of E ssen, where, according to reports 
published shortly  before the occupation of the 
B uhr, clays were treated  with a view to th e ir 
u tilisa tion  in the alum inium  industry .

The Société Chimique de G erland has 
followed the exam ple of o ther E rench chemical 
producers and acquired new hinds by the  issue 
of 20,000,000 fr. of 3? per cent, debentures. 
T he m eans m ade available to French indus
tria l firms by issue of debentures are largely 
req u ired  for re-stoeking, etc.

D u P o n t's  have offered 35 post-graduate 
fellowships a t 29 universities for the  academic 
year 1945-46. T his is 13 h igher th an  in 
previous years, and for th e  first tim e the 
list includes two fellowships in physics, in 
dicating the increasing demand for physicists 
in the chemical industry . The am ount of 
the  stipend has been increased from $750 
to $ 1000.
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South. African shellac im porters m ay now

obtain their requ irem ents' through ordinary 
commercial channels, although applications 
for im port facilities m ust still be sent to 
the Controller of Indu stria l Chemicals. The 
acquisition, disposal and use of shellac still 
rem ain under regulation.

A t the  mills of the A labam a Flako 
G raphite  Company, A shland, A la., U .S.A ., 
p lans a re  now under way, says Deco Trefoil.  
to recover the mica and vanadium  contents 
which are known to be present in the mill 
tailings in commercial quan tities. T he re. 
ground tailings, after flotation for complete 
removal of g raphite, will be desliined, con
ditioned, and then subjected to flotation with 
cationic reagents for recovery of the mica- 
vanadium  concentrate which may cither be 
m arketed as such, or treated for extraction 
of vanadium  and possibly sa lts .o f potassium.

E stim ates of Sweden’s oil-shale reserves 
have been revised downward as the result 
of a  study undertaken in recent m onths by 
the  Swedish Governm ent. T he K innekullc 
deposits are now reported to con ta in ’ some
18.000.000 m etric ' tons of shale w ith an oil 
content of 4.4 per cent, to be exploited by 
open-cast m ining, and from 60,000,000 to
70.000.000 tons recoverable through under
ground m ethods. Oil content of the reserves 
in south-eastern Scania is said to am ount to 
bp t half th a t of the form er and, moreover, 
usual d istillation  processes cannot be applied 
because of its  high alum inium  content. 
Since, however, th is shale is ferrous and con
ta ins vanadium , exploitation of the  deposits 
is recommended.

A contract has been aw arded for preparing 
the s ite  for the  new syn thetic  liquid fuels 
research and development laboratory at 
Bm ceton, Pa-., for the U .S . Bureau of 
M ines. T his laboratory , which is not to 
be confused w ith the dem onstration pilot 
p lan ts th a t the  B ureau will build la te r to 
dem onstrate m ethods for producing petrol 
and o th er products from coal and oil shale, 
is pa rt of the five-year research program m e 
in syn thetic  liquid fuels recently authorised 
bj’ Congress. I t  will be used to  improve the 
processes for hydrogenation and gas syn
thesis employed in E ngland, G erm any, and 
o th e r coun tries , and  will inco rp o ra te  the  
m ost up-to -date  techniques available.

Forthcom ing  Events
M ay 7. Society of Chemical Industry

(London Section). Rooms of the Chemical 
Society, B urlington H ouse, Piccadilly, L o n 
don, W .l ,  2.30 p.m . Annual general m eet
ing, followed by Mr. S. B a r r a t t : “  Phos
phoric Acid and the  P h o sphates.”

M ay 8. H u ll Chemical and  Engineering 
Society. Church In stitu te , Albion S treet, 
H u ll, 7.30 p.m . General m eeting.

M ay 8. B ritish  Chemical and Dyestufls 
T raders’ Association. W aldorf H otel, 
London, W .C .2. 3 p .m . Annual general
m eetiug.

M ay 8. In s titu tio n  of Chemical Engineers 
and Chemical E ngineering Group, S .C .I.
Rooms of the  Geological Society, B urling
ton H ouse, P iccadilly , London, W .l ,  
2.30 p.m . M r. L . W . Needham  and M r, 
S. L y n ch : “ The Use of Suspensions as 
H eavy L iq u id s."

M ay 9. B ritish  Association of Chemists.
Chemical Society’s Rooms, B urlington H ouse, 
Piccadilly, London, W .l .  6.30 p.m . .Annual 
m eeting.

M ay 9. Society of Chemical Industry
(Newcastle-on-Tyne Section). Chemistry 
L ecture T hea tre , K ing’s College, 6 p.m . 
Annual general m eeting ; 6.30 p .m ., M r.
H . N. W ilson ; “ Colorimetric Analysis— 
Modern Views and T echnique.”

M ay 10. Society of Chemical Industry .
(R. & B. M. G roup). Gas In d u stry  House, 
11 Grosvenor Place, London, S .W .l. 4 p.m. : 
Annual general m eeting; 4.30 p.m . ; M r. E . R. 
H u tt  and Mr. W . R . Peard , “  Co-opcrativo 
Research in the  Road Em ulsion In d u stry .”

M ay 11. Chemical Society and R oyal 
In s titu te  of Chemistry. The U niversity , 
W estern  B ank, Sheffield, 6 p.m . D r. A. É . 
D u n stan : “ R ecent Developm ents in Petro
leum  T echnology.”

M ay I I .  Royal In stitu tio n  of G reat 
B rita in . 21 Albemarle S treet, London, W M,
5 p.m. Sir L aw ren ce ' B ragg, E .R .S .:  ■ 
“ X-ray A nalysis: P a s t, Present and
F u tu re .”

M ay 12. The In s titu te  of Physics (South 
W ales B ranch). Physics D epartm ent of the 
U niversity  College, Cathays P ark , Cardiff, 
2 .3d p.m . Professor W . V . M ayneord : “ The 
Use of Infra-R ed R adiation  in M edicine."

M ay 16. Royal Society of Arts. John 
Adam S treet, Adelphi, W .C .2. 1.45 p.m.
Professor J .  D. ' B ernal, F .R .S .:  “ T he
Social R elations of Science.”  (Truem an 
W ood L ecture.)

M ay 16. Chemical E ngineering Group 
(S .C .I .) . W aldorf H o te l, Aldwych, London, 
W .C.2. 12.15 p.m . Annual m eeting, a t
which business will include the declaration 
of elections to  the  General Com mittee and 
notification of the  election of honorary officers.
1 p .m . Annual luncheon, a t which a record 
attendance is hoped for. Applications for 
ticke ts (15s. each) should reach the H on. 
Secretary, at 56 V ictoria S treet, S .W .l,- not 
la te r th an  M ay 11.

M ay 17. Chemical Society. Royal In s t i
tu tion , Albemarle S treet, London, V  .1.
5 p.m . Professor J .  D. B ernal. F .R .S . : “ The 
P as t and F u tu re  of Crystal Chem istry. 
(H ugo M uller Lecture.)
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Com pany News
The Ind ian  Iro n  and Steel Company, L td .,

announces an in terim  dividend of 10 annas 
(6 annas).

Newton Chambers and Co., L td ., report a 
net profit, for 1944, of £99,490 (-£99,435). 
T he dividend of 15 per cent, is repeated.

Cerebos, L td ., reports a n e t profit, for 
1944, of ¿£440,762 (£410,503). T he total 
dividend is again 40 per cent.

The S tandard  Oil Co. of New Jersey 
reports a consolidated net revenue of 
$155,396,460 ($123,078,279), equal to  $6.69 
per share ($1.15).

The Shell U nion Corporation reports sales, 
for 1944, a t $489,202,473 ($407,736,721). Net 
income to ta ls $28,163,961 ($24,542,556),
equalrio  $2.09 ($1.82) per share. T he divi
dend is $1.50 ($1.25).

The B ritish  Oxygen Co., L td ., reports a 
net profit, for last year, am ounting to 
£370,369 (£384,527). T he final of 8 per 
cent, (sam e), together w ith th e  interim  of 
8 per cent. (7 per c e n t .) , m akes a to ta l of 
16 per cent. (15 per cen t.) .

The U ltram ar Company has obtained 
T reasury  permission to  offer 290,100 10s. 
shares a t 70s. in th e  ra tio  of one for every 
nine shares held. T he new shares will bring 
th e  concern’s issued capital to £1,450,300 and 
the  proceeds will provide funds for the 
Venezuelan subsidiary, Caracas Petroleum , 
S .A ., in  order to assist its mercedes develop
ment program m e. A t the  sam e tim e, the 
authorised cap ital will be increased from 
£1,600,000 to £ 2 ,000,000.

New C om panies R egistered
Puricine Products, Ltd. (394,706).—P riva te  

com pany. C apital £500 in £1 shares. 
Chemical products for industria l, comm er
cial, dom estic or pharm aceutical use, etc. 
S ubscribers: N orm an M undy, I I .  H . M undv. 
lteg istered  office: 146 B ishopsgate, London. 
E .C.2.

Indu stria l By-Products, L td . (394,656) .-— 
P riv a te  company. C apital, £1000 in £1 
shares. M anufacturers of and dealers in 
goods derived from n a tu ra l w aste products, 
and by-products or residues arising from auy 
chem ical or industria l processes, etc. T he 
first directors a r e : W ilfred Sm ith and Mrs. 
L . Sm ith (both directors of W ilfred Sm ith, 
L td .) .  Begistered office: Portland  H ouse, 
73 B asinghall S treet, E.C .2.

Chem ical and  Allied Stocks 
and  Shares

S TOCK m arkets m aintained a confident 
tone, aw aiting peace developments. 

B ritish  F u n d s lost p a r t  of th e ir  stren g th , 
bu t in d u stria ls  reco rd ed  num erous gains,

sh ares of com panies w ith overseas and 
especially  U .S . in te res ts  responding to  the 
anouncem ent of an A nglo-A m erican double 
tax a tio n  trea ty . T h e  prevailing  view is th a t ,  
la te r  in th e  year, th ere  is likely to be a 
supp lem en tary  B udget w hich w ill tak e  steps 
to reduce  th e  p resen t h igh level of tax a tio n .

U n d er the  influence of double tax a tio n  
re lief, B orax C onsolidated  d e ferred  u n its  
have advanced to 43s. D unlop R ubber 
52s, 6d., L ever & U nilever 49s. 3d ., L ever, 
N .V . 49s. 4Jd ., and “ Shell ”  90s. 7$d. also 
showing good response. Im p eria l Chem ical 
40s. 6d. recorded a- fu r th e r  rise  on balance. 
U nited Molasses a t  42s. 3d. rose prom inently, 
a ided  "by the  increased d is trib u tio n  for the  
p a s t y e a r ;  b u t th e  u n its  of the  D istille rs 
Co. have been less active, a lthough  at 
118s. 3d- they  con tinued  to hold all bu t a 
sm all p a r t  of th e ir  recen t big advance. At 
87s. 6d. xd. B ritish  Oxygen w ere little  
changed on the h igher paym ent, and  B ritish  
A lum inium  a t 45s. 3d. have been a quiet 
m ark e t. A m algam ated  M etal sh ares 20s. 6d. 
fu rther im proved. T urner & Newall at 
80s. '6d. w ere well m ain ta in ed , w ith B a rry  & 
S ta ines firm at 54s. 6d. on hopes of im 
proved resu lts , N a irn  & G reenw ich h igher 
a t  78s. 9d., and W all P a p e r  M anu fac tu rers  
deferred little  changed a t 44s. 3d.

Iro n  and steel sh ares w ere firm and tended  
sligh tly  h igher on the  view th a t, g ran ted  
fu tu re  E .P .T . re lief, d ividends in  m any  eases 
m ay be m ain tain ed , th u s  giving c u rre n t 
yields an a ttrac tiv e  appearance. U n ited  
S teel 27s. l$ d . showed firm ness on th e  la te s t  
facto ry  acqu isition , A llied Iro n  54s. 6d. 
moved up , w ith D avy E ngineering  34s. 6d ., 
D orm an Long 28s. 6d., Iladfields 33s. 6d., 
and T hom as & B aldw ins 13s. l j d .  also show
ing m oderate  gains. R uston  & H ornsby 
54s. 9d. w ere h igher on c u rre n t dividend 
hopes. A ssociated C em ent a t  62s. w ere u n 
changed, th e  tendency  being  to aw ait th e  
resu lts . B ritish  P la s te r  B oard  39s. 6d. w ere 
again  active, C ritta lls , a f te r  rising  to 
38s. 3d ., on th e  new issue term s, receded to 
36s. 6d. B abcock & W ilcox stren g th en ed  
to  56s. fid. on th e  h igher d istrib u tio n .

T ex tiles responded to double tax a tio n  re 
lief, w ith  B rad fo rd  D yers 27s., F in e  Spin- 
fiers also 27s., B leachers 14s. 10Jd., C oats 
53s., and Calico P r in te rs  20s. 7$d. A t 35s. 
B ritish  C elanese, and C ourtau lds 57s. 3d., 
w ere little  affected by  th e  cut in rayon 
prices. A m ong-pain t shares, P ineh in  J o h n 
son w ere firm  a t 41s. 6d. E lsew here, 
G en era l R efrac to ries  w ere m ain ta ined  a t 
17s. l j d .  C erebos rose fu r th e r  to  £11$. 
Am ong p lasties, De L a  Rue w ere £ l l f ,  w ith  
B ritish  In d u str ia l P la s tic s  2s. shares around 
7s., and  E rin o id  12s. 4$d.

A w aiting  the  resu lts , B . L ap o rte  have 
changed han d s a round  88s. 9d. G oodlass 
W all 10s. o rd in ary  w ere m ore active up  to 
21s. 6d. B ritish  L ead  M ills 2s. sh ares w ere
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‘ A n a  l a  R

‘ A n a i a R ’ chemicals are 
essentially intended for use 
as s t a n d a r d  a n a l y t i c a l  
materials in laboratories 
where responsible work is 
undertaken. The approval 
accorded to these chemicals 
is an indication of the con
fidence with which the name 
‘ A n a i a R ’ is regarded in 
relation to reagents of precise 
and accepted standards.

T H E  B R I T I S H  D R U G  H O U S E S  L T D .  

L O N D O N  N . 1

Drums
and,
TCegs
b V

In a wide range of sizes and designs to meet 
the needs of all trades.

Be guided by years of experience and pack 
your product in a perfect steel package. If we 
can be helpful in solving any of your package 
problems we shall be happy to place our service 

at your disposal.

'“ TODD BROSÜwidnes
W  I D  N

T elephones :



4 1 2 THE  C H E M I CA L  A G E M a y  5,  19 4 5

around  5s.. S an ita s  9 pe r cent, p reference  
shares m arked 35s. 44d. B ritisli D rug
H ouses showed firm ness w ith  dealings up  to 
the  h igher level of 32s. 6d. M ore a tten tio n  
continued to be given to B ritish  G lue & 
C hem ical 4s. o rd in ary , w ith dealings up to 
10s. 4Jd. Cellon 5s. shares came in for in 
creased  a tten tio n , business up to 20s. Gd. 
being  recorded.

Boots D rug  showed firm ness a t  57s. 3d., 
T im othy W hites were 41s. 6d., Sangers 32s., 
and B eecham s d eferred  19s. lOJd. G as 
L ig h t & Coke w ere 23s. lOJd., and Low T em 
p e ra tu re  C arbonisation  2s. shares a round  
2s. 9d. Oil shares m oved h ig h er on balance 
un d er th e  lead of Shell. L ob itos 58s. 9d., 
C anad ian  Eagle 16s. 7$d., A ttock  73s. 3d. 
w ere also h igher. U ltram ar Oil, however, 
eased to  79s. 3d. following th e  announce
m ent of the new issue.

B ritish  Chem ical P rices
M arket R eports

A  S U S T A IN E D  activ ity  has been r e 
p o rted  from  m ost sections of th e  L ondon 

genera l chem ical m arket d u rin g  th e  past 
week and delivery specifications continue to 
cover good volumes. A strong price  posi
tion  is m ain tained  th ro u g h o u t th e  m ark e t 
an d  fresh in q u iry  is 011 a  steady scale. 
Among the  soda products th e  dem and for 
b ichrom ate  of soda and  ch lo ra te  of soda is 
in excess of availab le  supplies and ■ there  
has been a steady  call for supplies of indus
tr ia l refined n i tra te  of soda. T h ere  has been 
no change in  the  position of G lau b er sa lt 
and  sa lt cake, w hich are  m oving stead ily  in to  
consum ption. Yellow p ru ss ia te  of soda con
tin u es in  sh o rt supply and offers a re  read ily

K E E B U S H
K ecbush Is an acid-resisting  construc tional 
m aterial used fo r th e  m anufactu re of tanks, 
pum ps, pipes, valves, fane, e tc. It is com pletely  
in e r t  to  m ost com m ercial acids ; is unaffected 
by te m p e ra tu re s  up to  I30°C ; possesses a 
relatively  high mechanical s tren g th , and is 
unaffected by the rm al shock. It is being used 
in m ost industries w h ere  acids a re  also being 
used. W rite  fo r particu lars to —

K E S T N E R  E V A P O R A T O R  & 
E N G IN E E R IN G  C o., Ltd.

5 G rosvenor Gardens, London, S .W .I

C H E M I C A L  L E A D W O R K
TANKS — VATS —  COILS —  PIPEWORK

W. G. JENKINSON, Ltd. ’ISS”
156-160, A R U N D E L  S T R E E T , S H E F F IE L D

taken  up. F irm  price  conditions a re  the 
m ain fea tu re  of the potash  section. A good 
inqu iry  is rep o rted  fo r phosphate  of po tash , 
b ichrom ate  of potash  and caustic  po tash . In  
o th er d irections a b risk  dem and is rep o rted  
for acetone and form aldehyde. A rsenic is 
receiving a  m oderate  inquiry . T here  a re  no 
changes to rep o rt from  the co al-ta r p ro ducts 
section  th is  week.

M a n c h e s t e r .— B rices generally  have con
tinued  o n  a  steady  to firm basis on the  M an
cheste r chem ical m ark e t du ring  th e  p ast 
week and little  in  th e  n a tu re  of actual 
easiness has e ith e r occurred  or is an tic ip a ted  
in th e  n e a r  fu tu re . T h e  m ovem ent of con
tra c t  supplies to  th e  tex tile  aud allied  trad es  
and also to the  o th er leading users in th is  
p a r t  of the  cou n try  has con tinued  011 steady 
lines alid a  c e rta in  am ount of new  business 
in th e  a lkalis and m any o th e r p roducts 
has been rep o rted  and fu r th e r  bookings are 
expected  to re su lt from  inqu iries dea lt w ith 
du rin g  recen t weeks. W ith  one or two 
excep tions a  steady  movement, of fe rtilise rs  
is un d er way and  ¡11 p re tty  well all sections 
th ere  is prom ise of a full abso rp tion  of 
supplies. Among th e  ta r  p roducts , there  
is a steady dem and for crude la r , creosote 
o il, carbo lic  acid , to luo l, and  benzol.

G la s g o w .—In  the  Sco ttish  heavy chem ical 
trad e  business in th e  home m ark e t has 
shown a  decided im provem ent du rin g  the 
past week. P rices  rem ain  very firm with 
110 actual changes to re p o rt. E x port en
qu iries a re  also m ore num erous.

P rice  Changes
A rsenic: P e r ton, according to q u a n tity : 

99/100% , £49 to £52; w hite. 98/99% , £47 
to  £50; grey, 96/97% , £42 10 £45: grev, 
95/96% , £40 to £43.
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HYDROFLUORIC 
ACID

AMMONIUM BIFLUORIDE 
ACCUMULATOR ACID 

SODIUM FLUORIDE 
FLUORIDES

Also Specially Pure H ydro
chloric, N itric  and Sulphuric 
A C ID S  FOR A N A L Y S I S

JAMES WILKINSON & SON, Ltd. 
TINSLEY PARK ROAD, SHEFFIELD
Telegram s: “ Chem icals, Sheffield”  P hone: 41208-9

SPECIALISE IN RESEARCH ON

PURINES & 
P Y R I M I D I N E S

E nquiries to  GENATOSAN LTD., LOUGHBOROUGH, LEICS.
Telephone : Loughborough 2292

H O R I Z O N T A L  
D O U B L E  E F F E C T  

C O N C E N T R A T O R S
for S e n s i t iv e  L iq u id s ,

Liquid makes one  rapid tra v e rse  of tubes.
S h o rtes t ex posu re  to  heat 

Easy cleaning. Steam  econom y

MIRRLEES WATSON
HiHnimininuiimgv^ ^ c Q M p ^ ^ Y  |  i m i t h > ^ ^ ^^niiiunMimiiniiHi 

ENGINEERS G LA SG O W

T he follow ing are  available on a p lant 
p ro d u c tio n  basis :

Uric acid, Alloxan, Alloxantin, Allantoin, Acid 

Sodium urate.

L im ited  small quantities o f th e  follow ing 
are  available fo r research  p u rp o se s :

Violuric acid, Uracil, Thiouracil, D ialuric acid, 

Triaminopyrimidinc, Murcxide.

GENATOSAN LABORATORIES



x v i THE C HE MI CA L  A G E M a y  5, 19 4 5

T H E
BRITISH A SSO C IA TIO N  

O F CHEM ISTS
wants to  help assistants and studen ts who 
seek to  qualify as professional Chemists.

•  Those In such a position are Invited to  
join th e  B.A.C. as S tudents o r Associate 
Members.

•  Associate Members participate in the  
Unem ploym ent Benefit Scheme.

«  Advice on chemical training and education 
is freely available.

For particulars o f M embership, write to :—
C. B. W O O D L E Y .' 175, Piccadilly,

C .R .A ., F.C.I.S., London, W .I
G eneral S ecretary , B.A.C.

EDUCATIONAL
Great 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 Wartime aDd Afterwards. 

V T A N Y  of the finest posts In Britain In Wartime are 
ArA reserved for Chemical Engineers. The sam e w ill be 
the case when the war is over. The vast technique and 
experience now being applied to  Chemical Technology 
for war purposes will then be suitably utilised in recon
struction, and in trade and commerce.
Enrol with the T J .O .B .J o r  A .M .I .C h e m .E . Exam inations  
in  which home-study Students o f The T .I .O .B . have now 
gained ?—

T H R E E  “ M A C N A B ”  P R IZ E S .
Including the “ MacNab ”  Prize awarded 
at the last (1943) Examination.

Write to-day for u  The Engineer's Guide to  Success "—  
free, containing the world's widest choice of Engineering 
Courses— over 200— the Department of Chemical 
Technology, Including Chemical Engineering Processes. 
Plant Construction, w orks Design and Operation, and 
Organisation and Management— and which alone gives 
the Regulations for A.M.I.Chem.E., A.M.I.Mech.E.,
A .M .I.E.E., C. <fc 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 Temple Bar House, London, E.C.4.

FOR SALE
p H A R C O A L , ANIM AL, and VEGETABLE, horti- 
^  cultural, burning, filtering, disinfecting, m edicinal, 
Insulating ; also lum ps ground and granulated ; estab
lished 1830 ; contractors to  H.M. Government.— T hos. 
Hill-J oxbs, Ltd ., “  Invicta ” Mills, Bow Common Lane, 
London, E. Telegrams, “ HJll-Jones, Bochurch, Lon
don.”  T elephone: 3285 East.
T )O U L T O N  W A RE as new— Mixing Pans, Tanks, and 
A-'Jars. Large capacities. B ox N o. 2213, The 
Chemical A ge, 154, F leet Street, London, E.C.4.
' I  S ix Gallon Jar Pebble Mills, m ounted on Steel 

Frames In batteries of 6 Jars to  each. B elt 
driven. T h o m p s o n  <fc S o n  (M i l l w a l l )  L t d ., Cuba 
Street, Millwall, E.14. E ast 1844.

’Phone 9S Staines.
C  FT. H eavy enclosed C.I. Edge R un n er; 500 sq . ft. 
u  Tubular Steel Condenser. Jacketed C.I. Pans 4' x  3' 
and 2 5 ' x  21'. 3 Throw* Small Edwards Air P u m p ; 26*
B .D . Hydro Extractor.

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

t O r t  H Y D R Q EXTRACTORS by leading makers 
1 U U  from 18 in. upwards, w ith Safety Covers. 
Jacketted Steam Copper and Iron Pans. Calorlflers- 
Washing Machines— Gilled Pipes, etc. L ist sent on  
request. Randalls, Engineers, Barnes. T e l .: R lv. 2436. 
1 0 0 0  STRONG NEW  W ATERPRO OF A PRONS.

To-day’s value 5s. each. Clearing a t 30s. 
dozen. Also large quantity Filter Cloths, cheap. W il
sons, Springfield Mills Preston, la n e s . Phone 2198.

Secondhand
M IS C E L L A N E O U S  C H EM IC A L P L A N T

for s a le :
O O L V E N T  R E C O V E R Y  P L A N T  by W. J . Fraser, 
^  comprising M.S. Recovery Vessel, 7 ft . 3 in. 

liigh by 3 ft. 3 in. ilia., arranged for direct heating ; 
recovered solvents are condensed in a spiral tube 

' unit contained in M.S. Tanks, 5 ft . dia. by 7 ft .
3 in . high.

Copper Steam  Jacketed S T IL L  by John Dore, 3 ft.
4 in. on straight by 3 ft. 0 in. dia., bolted on 
domed cover w ith inspection w indow s; 4J in. 
copper swan neck tapering to  1  in. aluminium  
coil condenser, comprising 14-turns, arranged in 
M.S. Condenser Tank ; still mounted in fabricated  
cradle.

Sharpies Super C E N T R IF U G E , typ e MW w ith bowl 
2  ft . G in. long by in. dia., arranged for belt 
drive ; com plete w ith motor suitable for 400/3/50 
cycles.

Vertical tota lly  enclosed F A T  D IG E S T O R  by 
Dawson, 3 ft . 9 In. dia. by 6 ft . deep ; hinged  
feed and dischargo suitable for 40 lb. steam 1 
pressure ; mounted on legs ; overall height 11 ft. 

SEVEN — Unused R U B B E R  L IN E D  T A N K S , of 
M.S. construction ; capacities, tw o of 400 gals. ; 
two 475 g a ls .; tw o of 500 gals, and one of 1,000 
gals.

Largo Selection of F IL T E R  P R E S S E S  (plate type) 
by well-knowm Makers.

20,000 gal. T U N G S T O N E  A C ID  P U M P  com plete 
w ith m otorised valve gear ; suitable for 400/3/50  
cycles supply.

TWO— Horizontal Steam  Jacketed T A R  P U M P S  
ram type by Power Gas Corporation ; 4 in. ilia, 
by 6 in. stroke ; 2 in. suction and 1 |  in. discharge ; 
arranged for motor drive through reduction gear. 

40 Ton M ultitubular A M M O N IA  R E F R IG E R A T IO N  
C O N D E N S IN G  U N IT , comprising Condenser 
18 in. dia. by 20 f t . long w ith  40 tubes N .H .3. 
Receiver and Gas Purger.

All-Electric H Y D R O  E X T R A C T O R  by W atson  
Laidlaw, 42 in. galvanised perforated basket, 
overdriven by m otor for 400/3/50 cycles supply. 

Open top  T IM B E R  LEA D  L IN E D  T A N K , 8 ft. 
6 in. by  4 ft . 6 in. by 3 ft. 6 in. deep ; lined with  
8 lb. chemical lead and constructed of 3 in. 
timber.

Large Selection of copper and M.S. Jacketed and Un- 
jackcted open top  P A N S  and  M IX IN G  
V E S S E L S .

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 ea r  L E E D S  an d  

W O O D  L A N E , L O N D O N , W .12

SITUATIONS VACANT
None o f the advertisements below relates to a  woman 

between 18 and  41 unless such a woman (a) has living  
with her a  child o f hejrs under the age o f  14, or (6) is  
registered under the B lind  Persons A cts , or (c) has a 
M in istry  o f Labour perm it to allow her to obtain em ploy
ment by ind ividual effort.
A SSISTANT B U Y ER -STO R EK EEPER  for Chemical 

Research and Developm ent Departm ent near LonilGn 
(S.W .). Applicants m ust have chemical knowledge 
(Inter. B.Sc. standard preferred), and some commercial 
and engineering experience if possible. Good prospects 
for right m an. Commencing salary about £400 p.a. 
State age, experience, qualifications, etc., and when 
disengaged. B ox No. 2215, T h e  C h e m ic a l  A g e , 154, 
Fleet Street, London, E.C.4.
p H E M IC A L  E N G IN E E R  required by well-known and  
^ p ro g ress iv e  firm of D yestuif Manufacturers in York
shire. A pplicant m ust be experienced in Works Planning, 
Plant Design and Fabrication, Maintenance o f Plant, 
Services and Buildings and, if appointed, w ill have full 
charge of Engineering D epartm ent. State In confidence 
present position, past experience, age and salary e x 
pected. Box N o. 2216, T h e  C h e m ic a l  A g e ,  154, Fleet 
Street, London, E.C.4.
W A N T E D  A nalytical and Research Chemist by  
* ’ manufacturers of chemical preparations for the boot 

and shoe .trade. A pply stating qualifications, experience 
and salary required to  F . H . <fc H . S. Pochin, Ltd., 
Spinney H ill Road, Leicester.
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SERVICING
/G R IN D IN G  of every description of chemical and 

other materials for the trade with Improved mills.— 
Thos. H ill-J ones, Lt d ., “ Invlcta ” Mills, Bow Common 
Lane, London, E. Teletzrams : “  Hlll-Jones, Bochurch, 
London." Telephone : 3285 East
P  R IN D IN G , D rying, Screening and Grading of 

materials undertaken for the trade. A lso Suppliers 
of Ground Silica and Fillers, etc. Jam es K ent, Ltd. 
Millers, Fenton, Staffordshire. T elegram s: Kcnm il, 
Stoke-on-Trent. Telephone : 4253 and 4254, Stoke-on- 
Trent (2 lines).
TVfONOMARK service. Permanent London address.

Letters redirected. Confidential. 5s. p.a. R oyal 
patronage. W rite B M /M 0N 03C , W .C .l.

WANTED
YT7ANTKD regularly, Residues, Sludge, Slag, etc.- 
’ 'con ta in in g  Antim ony, Cadmium, Copper, len d  

Nickel and Zinc. Oakland Metal Company Ltd. 
W llilngton, Derby._________________  _________________

WORKING NOTICE
H pH E  Proprietors of th e P atent N o. 549,487 for 
-*■ “ Method and Apparatus for the Manufacture of 

Phosphoric A cid ” are dpsirous of entering into arrange
m ents by w ay of licence and otherwise on reasonable 
term s for the purpose of exploiting the sam e and ensuring 
its  full developm ent and practical working in this 
country. A ll com m unications should be addressed in 
the first- instance to  H aseltinc Lake <fc Co., 28, Southam p
ton  Buildings, Chancery Lane, London, W.C.2

AUCTIONEERS, VALUERS, Etc.
Ed w a r d  r u s h t o n ,  s o n  a n d  k e n y o n

(Established 1855).

Auctioneers’ Valuers and Fire Loss Assessors of 
CHEMICAL W ORKS, PLANT AND  

M ACHINERY,
York House, 12 York Street, Manchester.

Telephone ! 1037 (2  lines) Central, Manchester.

Exports to Switzerland
British manufacturers and ex
porters of chemicals, solvents, oils, 
waxes and allied raw  materials 
a re  requested  to communicate 
with the experienced importing 

firm and agency.

WALTER MOESCH & Co. 
ZURICH -  SWITZERLAND

TRIBASIC PHOSPHATE OF SODA
Free Running W h ite  Pow der

Price and sample onappllcotlon to :

P E R R Y  & H O P E ,  L I M I T E D ,  . N l t s h i l l ,  G l a s g o w

Specialists in 
Carboys, Demijohns, Winchesters
J O H N  K IL N E R  & S O N S  (1927) L T D .
Tel. W AKEFIELD 2042 Established 1867

RUBBER W ELLINGTON  
BOOTS

Type IF /I. All R ubber 
w ith  cleated  soles. Sizes 

4 to  10

29/-

Type IF/5. Rubbes 
U ppers. W ooden  so lcr 
w ith 1 M etal-bound Toe- 

caps.

34/6 per pair

Buying P erm its  and 
C ertifica te  which 
are accepted  in lieu 
of coupons, are 
available on req u es t 
from  your local 
Factory Inspecto r.

T erm s : N e tt  M/A. D elivery 7 days.

WILLSON BROTHERS
EPSOM, SURREY Phone : Epsom 1293-

and
other WIREWORK 
requirements for 
the Chemical and 
Allied Industries.
M ACH IN ERY
M E A S U R E D , GUARDS

D E S IG N E D , ^  
C O N S T R U C T E D  & E R E C T E D

F.W. POTTER &. SOAR l t d .

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



r WENGERS.L.O
CERAMIC COLOURSiCHEMKAlS

I k  E T R U R I A .  j Æ

^ S T O K E -O N -T R E H T . Æ
■BlifcÄk Erygtajsd

LEICH
&SONS
M E T A L
WORKS

CARBOY HAMPERS

NITRALLOY STEELS
N itrogen case hardened by the  
N I T R A L L O Y  paten t process, 
SURFACE HARDNESS 1050-1150 
Brinell—“ th e  hardest Metal Sur
face known to  m an.”  Write now 
for fu ll particulars.

NITRALLOY LTD.
25, T A P T O N V IL L E  R D ., S H E F F IE L D , 10.

Phone: 60689, G ram s: N ltra lloy , Sheffield

R O T A R Y  B L O W E R S

Laboratory and Industrial Sizes

Jennox F o u n d ry  Co.  L td .

G le n v ille  G ro ve, London, S.E.8

Specialists in corrosion problems

DISCOVERY
keeps you informed 
on everyday science 
with popular arti
cles and news by 
leading authorities 

1/6 MONTHLY 
f 9/- annual subscription

EM PIR E PRESS 
N O R W I C H

THE C H EM I C A L  A G E  M a y  5,  1 9 4 5

Telephone : 
C le rk e n  w ell 

2908 
The m ark of 
precision and 
efficiency.

Telegraphic 
i Address:

“ G a s th e rm o , M 
S m ith ,  L ondon .

B R I T I S H  M A D E  
T H R O U G H O U T

If you use heat— It pays to  m easure it accurately

B. BLA CK & SO N , LTD.
180, G o sw e ll  R o a d , L o n d o n , E .C .I

T herm om eter M anufacturers ( M ercury in  Glass Type) 
O f all the principal Scientific Instrum ent and 

iMbofatory A PParatus Manufacturers.

r  : " \PROTECT W O RKERS HANDS AGAINST  

IRRITAN T SUBSTANCES

Applied before work keeps hands healthy
ROZALEX L T D ., IO  NORFOLK S T ., MANCHESTER, 2



q u m h v  ro n

S O flE N îN C

j« MRTlCtilWS

h ig h est

WATER

VVS/ff H

PETER SPENCE & SONS LTD.
nmwal Euto'ves • sr. marts parsonage

M A N C H E S T E R ,  3
L O N D O N  O F F I C E :  7 7 8 / 7 8 0  S A L IS B U R Y  H O U S E  E.C2

P U R E  D IS T IL L E D

F A T T Y  
A  €  I I I  S
O F  EVER Y D E S C R IP T IO N ]

Drying, Half-Drying 
and Non-Drying

W @ l a P
L T D .

Victoria W orks, Croft Street
Clayton, M AN CH ESTER, II
Telephone EAST 1082-3
Telegrams GLYCERINE

M a n c h e s te r
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B R ID G E W A T E R
PATTERN 

SPRAYING MACHINE 
Is made in tw o  siz£s,
18 galls, and 30 galls.

Catalogues free

All Prices are 
subject to  con- t 
dicions prevail
ing at the  tim e 
O rders a re  re- *- 

ceivcd.
Sole Manufacturers:

The Four Oaks Spraying Machine Go,
Four Oaks W o rk s, Four Oaks, B IR M IN G H A M  

W . C. G. LUDFORD, P rop rie to r. 
Telegrams: Telephone:

“  Sprayers, Four Osla.** 305 F our Oaks.

Manufacturers o f-------------

LIQ U ID  FILLIN G  M ACHINES
FOR BARRELS. CANS A N D  DRUMS

BARREL W A SH IN G  MACHINES
SAFETY ELEC TR IC  H A N D  

LAMPS A N D  TO R C H ES
BARREL & C A N  IN SPECTIO N  

TO R CH ES
VACUUM  & PRESSURE RELIEF 

VALVES
FOR SPIRIT STORAGE TANKS 

---------- Send for illustrated lists------------

DOWNS ENGINEERING WORKS
L I M I T E D  

S O U T H F IE L D  R O A D  • A C T O N  
L O N D O N ,  W .4 .

FOUR OAKS m a c h in e s !
for F A C T O R Y  LIM EW A 5 H IN G
The “ FOUR OAKS” way of 
quick and easy Limewashlng, 
Colourwashing, Distem pering 

and Disinfecting.



for GAS or AIM
High Speed - 

Vertical Reciprocating Type

Splash Lubrication

W ater cooled Cylinders

Hand Unloading device
Easy Accessibility 
to  working parts

Robust C onstruction

’ THE M m  DOHKIH CO, LTD,
CHESTERFIELD
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Class M atter a t th e N ew  York, U .S.A ., Post Office.
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cj j p J L C V i  E  e n g i n e e r i n g  c o . ,
V A *  1 L B  (NOTTINGHAM ) LTD  
H A S L A M  S T ., C A S T L E  B O U L E V A R D ,  
N O T T IN G H A M

Telephone : NOTTINGHAM 46068 (3 lines) 
Telegrams,. CAPSTAN, NOTTINGHAM

O N  A IR  M IN IS T R Y  ,  A D M IR A L T Y * -  
W A R  O F F IC E  L IST S

R E P E T I T I O N  
;j I N  A L L  M ET A LS


