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C Y C L O H E X A N O L  

P H T H A L A T E  

S E X T O L  P H T H A L A T E

'PC Now  that phthalates have been decontrolled for 
home consumption we welcome enquiries for the 
above plasticisers. W e  carry adequate stocks 
and can offer prompt delivery.

S P E C !  FI  C A T  I O N S

C Y C L O H E X A N O L  PH T H A LA T E  

A  white crystalline powder. 

O dour : . Mild.

Melting point 65° C.

Ester content 9 9 %  min. 

Acid ity 0.04%  max.

SE X T O L  PH TH ALATE.

A  pale amber viscous liquid. 
O dou r : Mild.
Non-volatile up to250°C.

¡2 m.n.s. 
Ester content 9 8 %  min. 
Acidity 0.05%  max.
Sp. Gravity 1.075

S a m p l e s ,  p r i c e s  a n d  f u r t h e r  i n f o r ma t i o n  on r e que s t

H O W A R D S  & S O N S  LTD. (Est. 1797) ILFORD, ESSE X
Telephone : Ilford 3333. Telegrams : “ Quinology, Ilford
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AUDLEY ENGINEERING COMPANY VP.
HEVvTORT, SHROPSHIRE
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F L E A S  are rapidly destroyed by
‘G A M M E X A N E ’ D U ST  D.034

'G am m exane' is she trade m ark name o f  the gam m a isomer o j  benzene hexachloride

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

L I M I T E D

G.3

T h i s  new insecticide powder not only kills the adult flea but remains 
effective long enough to destroy the tiny maggots as they emerge in search o f  
food. ‘ Gammexane ’ will eliminate existing infestations and prevent fleas 
becoming established in clean 
premises.
It is invaluable in laundries, 
industrial change-rooms, public 
baths, etc.
It is safe to use and does not 
injure fabrics.
Available in limited quantities 
in 56-lb. and 1-cwt. packages.
Smaller quantities are repacked 
and sold by retailers.

Â
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APPLIED BEFORE W ORK

R O Z A L E X
PREVENTS DERMATITIS 
KEEPS HANDS HEALTHY

ROZALEX LIMITED, 10 NORFOLK STREET, MANCHESTER

T Industrial

Y " S A F E T Y  
E Q U I P M E N T
A C ID  & A L K A L I RES IST IN G  C L O T H IN G ,  
C A R B O Y  S A F E T Y  D E V IC E S ,  RUBBER, 
A S B E S T O S ,  L E A T H E R  & C O T T O N  
G L O V E S ,  SP L A SH P R O O F  G O G G L E S  
A N D  F A C E  S H IE L D S ,  and everything for 
the protection of the Industrial W orker.
W rite  to -d a y  fo r  a  copy o f  o u r  ‘‘B lo c  B ook fo r  S afety  
A p p lian c e s” — th e  r e s a l t  o f f ifty  y e a rs ’ e x p e rie n ce  In 

p ro te c tin g  In d u s try .

WALLACH
49 • TABERNACLE ST • L O N D O N  • E - C - 2  

CLErkenwetl 1448.9

F.W. POTTER & SOAR ltd.

S A F E T Y  F IR S T
T H E  “ O L D B U R Y ” P A T E N T  
C A R B O Y  D I S C H A R G E R
w ill e m p ty  a a d  e le v a te  u p  t o  50  fe e t  
t h e  c o n te n ts  o f  any  c a rb o y , b o t t l e  o r  
v esse l, and  c o m p lie s  w i th  all th e  c o n 
d i tio n s  o f  t h e  F a c to ry  A c t o f 1937.

KESTNER’S
5, G rosvenor G ardens, W estm inster, London,'S.W .

Safety F irst

V a l o r  - FOAMERA

P H I P P  S T R E E T . LO N D O N . E .C .2Tt'echentt : ßTShops/ctf 2177 (3

The FIRE EXTINGUISHER

Install in  your prem ises these 
efficient and stu rdy  Valor Foam era 
new  type F ire Extinguishers m ade 
to  the  latest official B ritish  S tand 
ards Specification.
O ther types and replacem ent 
facilities also available.

Further details on application

2  ga llons capacity  
Ref. N o . E620 .

T he V alor Co., Ltd., 
B R O M F O R D , E R D IN G T O N , B IR M IN G H A M

P O T T E R ’S -----
Machinery Guards

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

• B U I L T  
F O R  S E R V IC E

Potter’s g u a rd s  
a r e  in s ta lle d  In 
w o rk s  th ro u g h 
o u t  th e  c o u n try  
a n d  a re  d is t ln -  
g u lsh a b le b y  th e ir  
s o u n d  c o n s tru c 
tio n , good f it t in g  
a n d  m a n y  e x c lu 
s iv e  fe a tu re s .

for all Petrol and  
sim ilar Inflam m able  
liquid F ire Risks.
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ATHOLE G. ALLEN (Stockton) LTD.
STOCKTON-ON-TEES,

Telephones :
S T O C K T O N  6375 (3 lines) CO., DURHAM

N O N  M E M B E R S  O F T R A D E  A S S O C IA T IO N S

P R O D U C E R S  OF

FERRIC CHLORIDE
(P E R C H L O R ID E  O F  IR O N )

and

FERROUS CHLORIDE

P R O M P T  D E L I V E R Y

FO R  H O M E  and E X P O R T
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Fuel wastage may be reduced by

T H E R H A y m K A G E

The ultimate step in TOTAL heat utilisation
What is Thermal Linkage ? It is 
m ore than a fuel saving device— it 
is today’s technique in production  
efficiency and economy.

It is an organised linking o f  your 
heat resources with your heat-using

plant, to ensure that no heat es
capes without first doing all the 
work it can.

It is a technique which can be ap
plied in practically every heat-using 
establishment, large or small.

The general idea

C A N  B E C O M E  

D R A I N

A — Boiler House. B— Power Plant. C— Process Plant. D— Space Heating.

T his may appear a sim plification o f  the problem , bu t the scheme— to get 
still m ore w ork from  your heat supply— is capable o f  universal application.

W h a t  a b o u t  r e s u lts ?
H ere  is an actual  case taken  f r o m  M in is try  o f  F uel  records.

T h e  eng ine  w as co n v erted  to  b ack  
p ressu re  w o rk in g  a n d  th e  ex h au st 
s team  a t 15 p .s .i. su p p lied  th e  w hole  
o f  th e  needs o f  p ro cess  a n d  sp aee  
h eating . Saving 25 tons of coal per 

week— 36% of fuel bill

A  w o rk s  u sed  70 to n s  o f  co al p e r week 
to  g e n e ra te  s te am  a t  150 p .s .i. to  drive 
a  rec ip ro ca tin g  eng ine  co u p led  to  a 
D .C . G e n e ra to r  a n d  to  su p p ly  s team  
th ro u g h  re d u c in g  Valves fo r  p rocess 
a n d  sp ace  heatin g .

This modern technique o f  t h e r m a l  l in k a g e  is a sound business 
proposition. It should be regarded as a fundam ental factor in 
any scheme o f  reconstruction or conversion o f  plant.

Your Regional Office o f  the Ministry o f  Fuel will provide 
expert guidance.

ISSUED BY THE MINISTRY O F  FUEL A N D  PO W E R
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t o u n m c m n y

E N G IN E E R IN G  C O M P A N Y  L IM I T E D

The Egg shown in 
the illustration is 
4ft. 9in. dia. by 8ft. 
deep, b u t  s i z e s  
range from 100 to 
1,000 gallons capa
city o r to suit indi
vidual requirements

IR O N  
A C I D  E G G

for the 
C H E M IC A L  
IN D U STR Y .

W O R K S  W I D N E S  L A N C S
L O N D O N  O F F IC E  BRETTEN H A M  H O U SE  W. C.Z. T E M P L E  B A R  9631
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I d e n t i f i c a t i o n
of

C A R B O X Y L I C  A C I D S
with 

Aniline 
p-Bromophenacyl bromide 
p-N itrobenzyl bromide 
Phenacyl bromide 
p-Toluidine 

The preparation of derivatives of C A R B O X Y L IC  A C ID S  for 
characterisation by means of melting points is fully described in

“ O R G A N I C  R E A G E N T S  FO R  O R G A N IC  A N A L Y S IS ”
Demy 8vo # " / £ £  Per copy
172 pages O  Post free.

The book and reagents produced and distributed by

H O P K I N  & W I L L I A M S  L T D .
16-17 ST. C R O S S  S T R E E T , L O N D O N ,  E .C .i

O  One o f  th e  m any 'H o lm es-Connersv ille  B low ers supp lied  to C hem ica l W orks.  
C apacity  o f m ach ine  illustrated, 120.000  cu, ft, per hour a ga in st  a  p ressure  
o f 3  lbs, per sq. inch. Speed 40 0  r.p.m.

H E R D  O F F I C E  • T U R JN B R I D G E • H U D D E R S F  I E L D
LONDON OFFICE - 119 V lC rO R U  ST.SW1,- M.ID.UNOS- 0 FFICE - Z I.B ENHETTS HILL BIRMINGHAM 2 

Telephones: Huddersfield. 5280 : L O N D O N , V ic t o r ia ,  9971 : B IRM ING H AM . Midland. 6830

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

d e liv e r  a  p o sitiv e , re lia b le  a n d  
o il-fre e  su p p ly  o f A ir e c o n o 
m ica lly  a n d  efficiently . 
A b sen c e  of in te rn a l con tact 
e n su re s  lo n g  life , lo w  m ain 
ten a n ce  a n d  con tinuous o p e r a 
tio n  o v e r  lo n g  p e r io d s .
M any of th e s e  m ach in es  a r e  in 
su ccessfu l o p e ra tio n  fo r  th e  
h a n d lin g  of G ases. O v e r  1,400 
h a v e  b e e n  su p p lie d  a lre a d y  
fo r su ch  p u rp o s e s .
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T h e  Io n  Ex c h a n g e r

H e is MASTER OF ALL TRADES,
amazingly versatile, and ready to 
assist in solving your problems.

This enterprising character is al
ready familiar to Research and Indus
trial Chemists in the “ Deminrolit ” 
process of producing water equiva
lent in quality to distilled water.

During nearly six years o f war, 
ion exchangers have played an im
portant part in new processes. These 
include the purification of solutions

by removal o f acids or dissolved 
salts, and recovery o f valuable 
materials from dilute solutions and 
from industrial wastes.

Until the present time these pro
ducts o f the Permutit Company 
Limited have been confined to essen
tial war work. They are now at the 
disposal o f industry in general —  
and in ever increasing quantities.

These materials may improve 
your operation. Can we assist you?

Perm utit House, G unnersbury A venue, London, W .4.

P e r m u t it Co. Ltd.
M A N U F A C T U R E R S  O F  I O N  E X C H A N G E  M A T E R I A L S



N o rth ern  O f f ic e  a n d  F a e l  E n g in eer  : 'P hone  : H o r sh a m  9 6 5

T.  C. F EG AN , G A N N O N F IE L D , HA T HER S AGE, n r. S H E F F I E L D  ' G r a m s E v a p o r a t o r
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M A I N T A I N  

S T E A M
W IT H

L O W  G R A D E  F U E L S

IN ST A L

F O R C E D  D R A U G H T  
F U R N A C E S

THE CHEMICAL ENGINEERING!» WILTON’S 
PATENT FURNACE CO., LTD., HORSHAM, SUSSEX

A Monument to
Quality

Brilliant filtrates from  all ty p es jo f  chem ical 
liquids produced  th rough  the  M etafilte rja re  
a m onum en t to th e  h igh-quality  filtration 
w hich it ensures. In  addition  toTchemical 
liquids, the  M etafilte r handles w ith equal 
facility and success synthetic  d rugs,1̂ b io 
chem ical p roducts, gelatine, syrups, and 
e x tra c ts ; and it w ithstands th e  faction o f 
acids, alkalis, oils, and organic liqu ids.

T H E  M E T A F IL T R A T IO N  C O . L T D .,  
B E L G R A V E  R O A D , H O U N S L O W , 

M ID D L E S E X .

Telephone: 
H ounslow  1 1 2 1 /2/3

T e leg ram s: 
M etafilter, H ounslow .
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T R A D I T I O N A L  R E L I A B I L I T Y

E L E C T R IC A L  E Q U IP M E N T
M O TO R S A N D  C O N T R O L  G EAR FOR A N Y  IN D U ST R IA L  APPL ICAT IO N  

REG ENERATIVE D Y N A M O M ET ER  EQ U IPM ENTS FOR EN G IN E  TESTING  

W A T ER -PO W ER  O R  ENG INE-DR IVEN  A LT ERN ATO RS & G EN ERATO RS 

TU R B IN E  O R  M O TO R -D R IV EN  CO M PRESSO RS A N D  BLO W ERS 

' M AG NETO S, A N D  ELECTRICAL EQ U IPM ENT FOR A IRCRAFT  

M A Z D A  LAMPS. A N D  M A Z D A L U X  LIG HTING  EQ U IPM ENT 

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

A L L  K I N D S  O F  H E A V Y  E L E C T R I C A L  P L A N T  

P O W E R  F A C T O R  I M P R O V E M E N T  P L A N T  

E L E C T R IC  T R A C T IO N  —  R O A D  O R  RA I L  

I N D U S T R I A L  H E A T I N G  E Q U I P M E N T  

C I N E M A  P R O IE C T IO N  E Q U I P M E N T  

E L E C T R I C  S H I P  P R O P U L S I O N  

A U T O M A T I C  S U B S T A T I O N S  

C O N V E R T I N G  M A C H I N E R Y  

T U R B O - A L T E R N A T O R S  

E L E C T R IC  W I N D E R S  

R O L L I N G  M I L L S  

TR AN SFO RM ERS 

SW IT C H G EA R  

RECTIFIERS

S P E C I F Y

' e n v y

BTH R U G B V
THE BRITISH THOMSON-HOUSTON COMPANY LIM ITED. RUGBY, ENGLAND, A 3571
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W rite  fo r  Pam phlet

K E S T N E R ’ S
C hem ical Engineers - S, G rosve nor G ardens, London, S .W .I

-----------SAFETY-----------
IN HANDLING CORROSIVE LIQUORS

is a point of law under the 
new Factory Acts.

The O L D B U R Y
P A T E N T

SA FET Y  C A R B O Y  
D IS C H A R G E R

w ill e m p ty  th e  c o n te n ts  o f  any  c a r
b o y , b o t t l e  o r  v esse l and  co m p lies  
w i th  t h e  c o n d it io n s  of t h e  F ac to ry  
A c t, 1937,
I t  e lim in a te s  
and  sp illin g , 
t h e  o p e r a to r ,  
w ay  o f e le v a tin g  
c a rb o y , e tc . ,  u p  t o  a

Every
I ND

Enquiries invited  fo r s ites fo r th ese  new 
chemical In d u s tr ie s :—

Adhesives 
A rtific ia l fibres 
Candles 
Carbon, active 
Cellulose products 
Cosmetics 
Deatrln  
Glucose 
Gums

Insulating m aterials 
Leather goods 

„  ... artificial 
L im e  products 
M in e ra l o il refining 
Oils— edible, techni

ca l and m edicinal 
Ore rehning  
Pigm ents

Plastics
R esins, synthetic 
Salety glass 
To ile t preparations 
V itam in  loods 
W aterproofing  

m aterials 
W ood distillation  

products

The above ate industries for which raw 
materials are normally available at the Port of 
Hull or can be supplied by existing industries.

I
’¿oíence ife -T H J TOWN CLERK- HULL
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Heavyweight
f f f 7 L'/l&  T , I.

A  Member o f  the Tube Investments Group 

TH E  CH ESTERF IELD  TU BE  C O M P A N Y  LIM ITED, CHESTERFIELD, E N G L A N D .
11 C.R.C.S

U n ti l  we e re c te d  o u r  H eav y  

P la n t  s h o r t ly  b e fo re  th e  w a r  t h is  

c o u n try  dep en d ed  on  fo re ig n  so u rc es  

fo r h e a v y  c a lib re  s te e l  tu b e s  m ad e  

b y  t h e  p i e r c i n g  a n d  d r a w i n g  

p ro c ess . F o r  m o re  th a n  s ix  y e a rs  

th e  o p e ra t io n  o f th e  C h e ste rfie ld  

P l a n t  h a s  b e en  a  n a t io n a l  a s s e t  o f 

g r e a t  a n d  a t  t im e s  v i ta l  im 

p o r ta n c e  to  o u r  w a r  e ffo r t.*  I t  

w ill c o n tin u e  to  b e  so  in  t h e  g r e a t  

w o rk  o f  w o rld  r e c o n s tru c t io n  t h a t  

l ie s  a h ea d .

# Here are some of 
the peace and wartime 
products we have made 
with this P lant: Water 
and Steam Drums; Air 
and Water Hydraulic 
Accumulator Bottles; 
Super-heater and Water 
D r u m s  f o r  M a r i n e  
Boilers; Torpedo Body 
Forgings; High Pressure 

t or a ge  B o t t l e s  f o r  
Compressed Gases and 
Air ; Shell Forgings ;

t e a m  R e c e i v e r s ;  
Submarine Air Vessels.
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STEEL V E S S E L m  MAKE

TANKS  
M IX E R S
HEATERS  

EVAPORATORS
Ja c k e t e d  v e s s e l s

STEEL FABRICATIONS 
PROFILE CUTTINGS

f.
AMES CROSTA MILLS & CO. LTD. MOSS IRONWORKS HEYWOOD LANCS.

e n d  a t  A B B E Y  HO US E.  V IC T O R IA  S T R E E T ,  L O N D O N .  S.W. I .

L O W  M A IN T E N A N C E  C O ST S  : L O N G  LIFE

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

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

The B. A. Holland Engineering Co., Ltd., 15 Dartmouth Street, London, S.W.I
T e le p h o n e  : W h ite h a ll  282 3  T e le g ra m s  : P lc cu ra b le , P a r t, L o n d o n

W o r k s  : T ra d in g  Estate, Slough, Bucks.
Techn ical Office : U N D O  L O D G E ,  S T A N L E Y  AVENUE, C H E S H A M ,  B U C K S .  Telephone : C hesham  406

HOLLAND - S.L.M
Rotary Compressors and Vacuum Pumps
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S. K. KABBUR, LIMITED
3, BASTION ROAD, FORT,

-BOMBAY
with over 40 distributing centres ail over 
India, are interested in the following groups 

of Dyestuffs :

BASIC VATS
ACID  NAPHTHOLS
DIRECT BASES
D IAZO  FAST SALTS
SULPHUR RAPID FAST COLOURS

COLOURS SOLUBLE IN OIL

Samples and quotations should be sent to 
their correspondents —

M ESSRS. K A B B U R  & CO ., LTD.

“ R A D H A  H O U S E ,”

H IG H E R  A R D W IC K ,

M A N C H E S T E R ,  12.

In the event of business payment is made on 

delivery to their warehouse at Manchester

Bank References are—
The Eastern Bank, Ltd.

 = The National Bank of India, Ltd. —
The Imperial Bank of India
The National C ity  Bank of N ew  Y o rk
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E S T A B L IS H E D  1840

DANKS OF NETHERTON  L1TD

CHEMICAL PLANT 
PRESSURE VESSELS 
JÄCKETTED PANS 
MIXERS RECEIVERS

ALL TYPES O F W E L D E D  
A N D  RIVETED STEEL  

FABRICATIO NS

N E T H E R T O N ,  D U D LEY ,  
W O R C S .

L O N D O N  O F F IC E —

329,)HIGH H O L B O R N .L O N D O N ,  W .C. I

POSTLIP”
(No. 633  M ill)

ENGLISH
FILTER

P A P E R S

Pure F ilterings fo r  
Laboratory  W o rk ,  
and in quantities  
for all Industria l 

purposes.

See rep o rt of TESTS 
m ade by the  N ational 
P hysical L abora to ry , a 
copy of which will be 
sent on app lication  
together,' w ith free 

sam ples if required .

P ost lip  F ilterings are slo cked  b y  a ll th e  lead ing  W holesale  
_________________  L a b o ra to ry  D ealers

EVANS ADLAHD & Co., Ltd.
P O S T L I P  M I L L S  

WINCHCOMBE, CHELTENHAM, ENGLAND

1 L I G H T ’ S 6
4 L A T E S T  9 

6 L I S T  1

Organic Research Chemicals 

Contains

150
Interesting New Substances. 

Copies on request 

from

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

B U C K S.

PETER SPENCE & SONS LTD.
NATIONAL FVILDINCS ' ■ ST. MART'S FARiONAC~

M A N C H E S T E R ,  3
LONDON OFFICE: 778/780 SALISBURY HOUSE EC2

TITANOUS
SULPHATE

W R I T E  F O R  
S . P A R T I C U L A R S  J
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Stave ley Q ua lity  is no  accident. !t is 

the natural result o f  experienced crafts

m anship. The  Stave ley  W o rk s  have 

been in existence fo r ove r 200 years and 

generation  after generation  o f w ork 

people have passed on  their skill to 

pre se rve  the  g lorious traditions and the 

fine reputation o f the C o m p a n y  which 

they  serve.

T h e  S t a v e l e y  C o a l  &  Ir o n  C o . Lt d ., Nr . C h e s t e r f i e l d
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O  They are o f B ritish  M anufacture

0  They conform  to  published standards o f purity

^  T hey  are supplied under labels show ing  
m ax im u m  lim its of all likely im purities

£  They are bottled under conditions which  
ensure freedom  from  contam ination

0  They are so pure that ‘ reagent e rrors ’ are 
elim inated

'A n a la R ’ laboratory chemicals are essentially intended 
for use as the standard analytical materials in laboratories 
where important and responsible w ork  is undertaken.

The ‘ ANALAR ’ specifications are set out in the publication 
"ANALAR STANDARDS FOR LABORATORY CHEMICALS." 

Third Edition 
Price : 5s. Od. Postage extra
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Metal Recuperators
I N a re c e n t • a r tic le  in' th e s e  co lum ns 

( J a n u a ry  26, p . 106) on th e  g e n e ra l su b 
jec t of fu e l u t il is a tio n , re fe ren ce  w as 
m ad e  to  th e  recovery  of h e a t  fro m  fu r 
naces as a  su b je c t d e m a n d in g  m ore 
a t te n t io n  th a n  i t  u su a lly  rece ives. T h ree  
m e th o d s  of recovery  a re  op en : by re 
g e n e ra to rs , by re c u p e ra to rs , and  by w aste- 
liea t bo ilers. R ecovery  bv  w a s te -h e a t 
bo ile rs is a m e th o d  w hich  dep en d s fo r its  
ad o p tio n  up o n  th e  p o ss ib ility  of m ak in g  
use of th e  s te a m  p ro d u ced . T he econom ics 
of recovery  by th e  w a s te -h e a t b o ile r v e ry  
o f ten  p re v e n ts  th e  use  of th is  m e th o d . 
I t  is n e ce ssa ry  fo r th e  w a ste  h e a t  to  
be p ro d u ced  c o n tin u o u sly  fo r long  enough  
a n d  in suffic ien t q u a n ti ty  if  such  a  bo ile r 
is to  b e  used . I t  is o ften  possib le to  
co n n ec t a  s ing le  b o ile r to  a  g ro u p  of fu r 
naces w hich  a re  th em se lv es o p e ra ted fuels can
in te rm it te n t ly .  W hen  
th e  scale of o p e ra 
tio n s  is suffic ient and  
th e  s te a m  can  be 
ad eq u a te ly  u tiljse d , re 
covery  by  w a s te -h e a t 
bo ilers sh o u ld  be  
closely  ' in v es tig a te d .

R eco v ery  by  re g e n e ra 
to rs  o r by  re c u p e ra 
to rs  invo lves th e  p re 
h e a tin g  of th e  a ir  or 
gas used  in th e  
fu rn ac e . T h e  effect of 
p re -h e a tin g  th e  a ir  
o r  gas, o r  b o th , is 
to  cau se  a  h ig h e r  
flam e te m p e ra tu re ,  an d  
in  consequence th is  
m e th o d  c an n o t easily  
be ad o p ted  in  fu rn aces
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o p e ra tin g  a t low  te m p e ra tu re s  o r re q u ir 
ing  long, lazy  flam es fo r h e a tin g  a con
sid e rab le  a rea . I t  is o ften  sa id  t h a t  a ir  
should  be p re -liea ted  only w h en  i t  is 
d e s ired  to  ra ise  th e  flam e te m p e ra tu re ,  
but. th is  is n o t s t r ic t ly  tru e . F ro m  th e  
p o in t of v iew  of fu e l efficiency an d  of 
cost of p ro d u c tio n , th e  reco v ery  of tire 
h e a t  shou ld  be by  u s in g  a re c u p e ra to r  or 
re g e n e ra to r , r a th e r  th a n  by th e  w aste- 
h e a t  boiler.

T he a rg u m e n t is  la rg e ly  econom ic. In  
th e  fu rn ac e  th e re  is used a  fuel w hich  is 
fre q u e n tly  of h igh  v a lu e  p e r th e rm . T h is 
m ay  be  to w n  gas o r i t  m ay  be p ro d u c er 
g as ; e ith e r  of th ese  w ill be h ig h e r  in it ia lly  
in p rice  p e r  th e rm  th a n  raw  coal. I f  
coal is u sed  in  fu rn ac e s  i t  is  q u ite  o ften  
of a  h ig h  g ra d e , w h ereas low er-g rad e  

be used  fo r bo ile r firing .
O bviously , th e  co st 

of fuel re q u ire d  by th e  
fu rn ac e  w ill b e  low est 
if th e  sensib le  h e a t  in  
th e  w a s te  gases is r e 
tu rn e d  to  th e  fu rn ace . 
I f ,  on  th e  o th e r  h a n d , 
a  co n sid erab le  p ro p o r
tio n  of th is  w aste  h e a t  
is u tilise d  in a  b o ile r 
th e  n e t  effect is th a t  
fuel of h ig h  in itia l  
co st is  b e in g  used  fo r 
s te a m  ra is in g . I t  is 
th e re fo re  b e t te r  p ra c 
t ic e , w h e rev e r p os
sib le , to  use  re c u p e ra 
to rs  o r re g e n e ra to rs fo r  
th e  recovery  of h e a t  
leav in g  th e  fu rn ace . 
In  th e  p a s t ,  an im -
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p o r ta n t  d ifficu lty  involved  h as  been  t h a t  
re g e n e ra to rs  a re  g en era lly  ap p licab le  only 
to  th e  la rg e r  fu rn ac e s  w h ere  a half- 
h o u rly  re v e rsa l p e rio d  c an  be u sed , and 
t h a t  b rick  re c u p e ra to rs  h av e  n o t  been 
v e ry  s a tis fa c to ry  in  th e ir  o p e ra tio n . R e 
c u p e ra to rs  co n sist of a  sy s te m  of p a ra lle l 
p a ssag es a long  'w h ic h  w a s te  gas and  
a ir  t r a v e l  e ith e r  c o u n te r -c u r re n t  o r in  

p a ra lle l. T h ere  a re  a lso c ro ss -c u rren t r e 
c u p e ra to rs  in  w hich  • th e  a ir  and  w aste  
gas t ra v e l  a t  r ig h t  ang les. W h en  th e  
p a r ti t io n s  be tw een  th e  tw o gas s tre a m s  
a re  c o n s tru c te d  of re fra c to ry  fireb rick  
th e re  is th e  difficulty  of leak ag e  due  to  
c rac k s . T h is h a s  o p e ra te d  a g a in s t th e  
g en era l ad o p tio n  o f re cu p e ra to rs .

A p a p e r  re c e n tly  p re sen te d  to  th e  I n 
s t i tu te  of F u e l b y  M r. G. N . C ritch ley  
h a s  g iven  m u ch  fu r th e r  in fo rm a tio n  on 
th e  use of tu b u la r  m e ta llic  re cu p e ra to rs . 
B e in g  m a d e  in  m e ta l,  th e se  re c u p e ra to rs  
a re  n o t  su b je c t to  leak ag e  to  a n y th in g  
lik e  th e  sam e  e x te n t  as a re  b r ic k  r e 
c u p e ra to rs . T h e  th e rm a l c o n d u c tiv ity  of 
th e  p a r ti t io n  w alls is h ig h , arid th ese  
re c u p e ra to rs  h a v e  th e  f u r th e r  im p o r ta n t  
a d v a n ta g e  th a t  th e y  can  be  used  w ith  
q u ite  sm all fu rn aces . M r. C ritch ley  gave 
som e p a r tic u la rs  of th e  sav in g s effected  
by  th e se  re c u p e ra to rs  w h ich  h av e  been  
ap p lied  to  fu rn ac e s  h a v in g  te m p e ra tu re s  
b e tw een  450° a n d  1200° C. Som e of th ese  
fu rn a c e s  a re  so sm a ll t h a t  th e  co st of th e  
re c u p e ra to r  eq u ip m e n t h a s  been  n o  m ore  
th a n  ¿635-1140, w hile  in  o th e r  fu rn aces 
th e  co st of th e  eq u ip m e n t m ay  
ru n  in to  fig u res of th e  o rd e r of 
■61000-F2000. T he sav in g s effected  by  
th ese  re c u p e ra to rs  a re  su ch  th a t ,  a cco rd 
in g  to  M r. C r itc h le y ’s figu res, th e  an n u al 
r e tu r n  011 t h e  c a p ita l  in v es te d  h a s  been  
b e tw een  30 an d  210 p e r c e n t. T he p e r 
c en tag e  of fu e l sav ed  by  re cu p e ra tio n  
d e p en d s ' upo n  th e  co n d itio n s r u l in g  in  
th e  fu rn a c e , b u t  w ill g en era lly  b e  b e tw een  
8  an d  20  p e r  cen t.

C hem ical en g in eers  w ill b e  in te re s te d  
in  th e  in fo rm a tio n  g iven  by  M r. C ritch ley  
on  th e  use  of m e ta ls  to  w ith s ta n d  th e  
h ig h  te m p e ra tu re s  a t  w h ich  re c u p e ra to rs  
m a y  w ork . So long  as th e  w aste -g as 
te m p e ra tu re  does n o t  exceed  500° C-, 
m ild  s te e l c an  be  u sed . A bove th is  te m 
p é ra tu re  i t  is  n ece ssa ry  to  go to  c a s t 
iro n , and  a t  s t i l l  h ig h e r  te m p e ra tu re s  to  
sp ec ia l m e ta ls . One m a n u fa c tu re r  of 
m e ta llic  re c u p e ra to rs  u ses h e a t- re s is tin g  
c a s t  iron  fo r w aste -g as  te m p e ra tu re s  up  
to  850° C. and  fo r a ir  te m p e ra tu re s  up

to  450° C. an d  h e  uses 30-35 p e r  cen t, 
ch ro m e iro n  fo r w aste -g as  te m p e ra tu re s  
u p  to  1050° C ., an d  fo r a ir  te m p e ra tu re s  
u p  to  700° C. m a te r ia l  know n  as 30-35 
p e r  c en t, ch ro m e iro n  u n d o u b ted ly  
ra n k s  am ong  th e  b e s t av ailab le  fo r w aste - 
gas te m p e ra tu re s  u p  to  1050° C ., and 
h a s  b een  chosen  fo r econom ic reasons as 
w ell as fo r  te c h n ica l reasons.

I n  co n sid erin g  th e  poss ib ility  of u sin g  
m e ta llic  re c u p e ra to rs  fo r w aste -g as  te m 
p e ra tu re s  h ig e r  th a n  1050° C. i t  is  of 
in te re s t  to  rev iew  m a te r ia ls  w h ich  m ig h t  
be tec h n ica lly  su ita b le  even  th o u g h , a t  
le a s t  in it ia lly , th e y  m ig h t  be  too  costly  
fo r n o rm a l co m m erc ia l use. I n  b la s t 
fu rn ac e  s to v es, a  25 p e r  c en t. C r alloy  
h a s  p roved  sa tis fa c to ry  a t  1100° C ., and  
a  25-20 C r-N i s te e l a t  1100-1150° C. 
T he in co rp o ra tio n  of a lu m in iu m  in  s te e l 
in c re ases  re s is ta n c e  b o th  to  oxygen  and  
to  su lp h u r , an d  h ig h e r  te m p e ra tu re s  th a n  
th o se  h i th e r to  u sed  i n  m e ta llic  re c u p e ra 
to rs  m ig h t  be  possib le  w ith  h ig h  C r and 
C r-N i s te e ls  co n ta in in g  a lu m in iu m , a l
th o u g h  c a re  is  re q u ire d  to  keep th e m  
o u ts id e  th e  b r i t t le  ra n g e . A 6-8-1-1 
A l-C r-Si-T i alloy  is su ita b le  fo r te m p e ra 
tu re s  up  to  1100° C ., an d  a ' 24-14-14-^. 
C r-A l-Si-M o alloy for te m p e ra tu re s  u p  to  
1200° C. A lloys of th e s e  la s t  tw o  ty p es  
a re  chiefly’ u sed  as c as tin g s . T h ey  a re  
so m ew h at b r i t t le  a t  room  te m p e ra tu re s , 
b u t  a re  e n tire ly  sa tis fa c to ry , p rov ided  
th a t  t h e , s t r e s s e s  a re  n o t  g re a t ,  a t  th e  
te m p e ra tu re s  in d ic a te d  T h ey  sa tis fy  all 
re aso n ab le  re q u ire m e n ts  in  b o th  ox id is in g  
and  red u c in g  a tm o sp h e res  co n ta in in g  
su lp h u r.

F o r  te m p e ra tu re s  h ig h e r  th a n  1200° 
C ., alloys c o n ta in in g  a b o u t 80 p e r  c en t. 
N i an d  fro m  13 to  20 p e r  c en t. C r w ould 
a p p e a f  to  m e r i t  co n sid e ra tio n . T h e ir  
re s is ta n c e  to  o x id a tio n  is» v e ry  good a t  
1200° C ., and  possibly’ h ig h e r. T h ey  
a re  su scep tib le  to  a t ta c k  by  su lp h u ro u s  
g ases, especially  in  red u cin g  a tm o sp h e res , 
b u t  since  G ru b e r h as  show n t h a t  th e  
a d d itio n  of 10 p e r  c e n t, of a lu m in iu m  to  
p u re  n ick e l red u ces th e  r a te  of a b so rp 
t io n  of su lp h u r  a t  1000° C. by  ap p ro x i
m ately’ 07 p e r  c e n t .,  i t  w ould  seem  th a t  
th is  sh o rtco m in g  m ig h t  be  overcom e. 
T h ere  is  also ev idence  th a t  an  alloy’ con
ta in in g  30 p e r  cen t, ch ro m iu m  and 
5-6 p e r  c e n t, a lu m in iu m  w ill re sis t, o x id a 
t io n  a t  1250-1300° C. W h ile  th e  a lloy  
h a s  s a tis fa c to ry  m ech an ica l s t r e n g th  a t  
th e se  h ig h  te m p e ra tu re s ,  m u ch  g ra in
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g ro w th  o ccurs, an d  th is  re su lts  in  i t s  
b e in g  b r i t t le  w hen  cold.

I f  a  high, d eg ree  of p re h e a t  is n o t 
re q u ire d  th e  d ifficu lty  of avo id ing  o v e r
h e a tin g  of th e  m e ta l c an  o ften  be  solved 
by  u s in g 1 th e  paralle l-flow  re c u p e ra to r  in  
p lace  of th e  counterflow . T he l a t t e r  ty p e  
is g e n era lly  g re a t ly  su p e rio r to  th e  fo rm er 
b o th  in  re g a rd  to  th e  te m p e ra tu re  to  
w h ich  th e  a ir  is h e a te d  and in  th e  deg ree  
of h e a t  recovered . I n  paralle l-flow  r e 
c u p e ra to rs , fo r ex am p le , w ith  a n  in le t  
w a s te  gas a t  1000° C. i t  is v ir tu a l ly  im 
p ra c tic a b le  to  p re h e a t  th e  a ir  to  te m 
p e ra tu re s  h ig h e r  th a n  ab o u t 500-600° C . ; 
th e  d a n g e r  of p a r ti t io n  fa ilu re  is , ho w 
e v e r, m u ch  less th a n  w ith  th e  c o u n te r 
flow ty p e . C ounterflow  re c u p e ra to rs  can ,

N O T E S  A N D
A Penicillin Achievem ent

ON E  of th e  m o st closely  g u a rd ed  se c re ts  
of th e  w a r  h a s  now  been  rev ea led — or 

a t  le a s t  p a r tly .  W e sh o u ld , h o w ev er, say  
a t  once t h a t  we w ere  n ev er convinced  of 
th e  n e cess ity  fo r m a in ta in in g  secrecy  in  
th is  in s ta n c e , even d u r in g  th e  w a r , and  
i t  is ' n o th in g  less th a n  a d isg race , now 
t h a t  th e  w a r is o ver, t h a t  no  fa c ts  have  
been  pub lish ed  ab o u t i t  u n t il  now . W e 
a re  re fe r r in g  to  th a t  vexed  su b je c t,  B r itish  
p ro d u c tio n  of p en ic illin . M ore o r less 
a cc id e n ta lly , th e  re m a rk ab le  figu res of th e  
J a n u a ry  o u tp u t  fro m  th e  M in is try  of 
S upply  fa c to ry  a t  Speke h a v e  been  r e 
vealed  (see p. 196 of th is  issue). To 
ju d g e  by  th e  h o le-an d -co rn er w ay  in  w hich  
th e  new s w as allow ed to  com e o u t, o n e  
w ould  h av e  ex p ec ted  a w holly  d isc red itab le  
fig u re . A c tu a lly , th e  rev erse  is t h e 1 case, 
a n d  th e  o u tp u t  is co m p le te ly  to  th e  c re d it  
of th e  D is tille rs  C om pany  and i ts  e m 
ployees w ho h av e  b een  w o rk in g  in  th e  
fa c to ry . To ach ieve  la s t  m o n th  ap p ro x i
m a te ly  o n e -e ig h th  of th e  to ta l  m o n th ly  
p ro d u c tio n  of th e  U n ite d  S ta te s  is  no  m ean  
fe a t ,  and  we offer s in c e re s t  c o n g ra tu la 
tio n s  to  a ll con cern ed  in  th e  ta sk .

Official Story—N ext Year ?

SO f a r  as th e  M in is try  of S upp ly  is  con
cern ed , how ever, th is  re m a rk a b le  fe a t 

w ould  h a v e  passed  u n n o ticed — no official 
c o m m en t h as  b een  fo rth co m in g ; no  p roud  
ack n o w led g m en t of th e  fa c t  t h a t  B ritish  
sc ien tific  in d u s try  can  d e liv e r th e  goods 
even  u n d e r  th e  p re se n t  try in g  co n d itions.

h ow ever, be u sed  a t  1000° C. q u ite  safely  
if  th e  h e a t - tra n s fe r  coefficients a t .  th e  
h o t end  a re  ca re fu lly  a d ju s te d  and  con
tro lled . T h is  m eans' t h a t  th e  r a te  of h e a t  
t r a n s fe r  fro m  w aste  gas to  m e ta l m u s t  
be less th a n  th a t  fro m  m e ta l  to  a ir.

T h e  p o ss ib ility  of u sin g  m e ta l  re c u p e ra 
to rs  h a s  b een  in c reased  co n sid erab ly  as 
a  re su l t  of th e  ad v an ces m a d e  in  m e ta l
lu rg y  d u rin g  th e  w ar. O ur p re se n t  p u r 
pose w ill h a v e  b een  se rv ed  i t  th is  
d iscussion  h as  b ro u g h t to  th e  a tte n tio n  
of chem ica l e n g in eers  g en era lly  th e  p os
s ib ility  of reco v erin g  h e a t  fro m  th e ir  
fu rn aces  th ro u g h  re cu p e ra tio n . T he co n 
sid e rab le  sa v in g  in  fu e l an d  in  o p e ra tin g  
costs  th e re b y  ach ieved  is  w o rth y  of th e  
c losest in v es tig a tio n .

C O M M E N T S
A m ag n ificen t “  s to r y ,”  in  fa c t ,  w as 
casu a lly  "  th ro w n  a w a y .”  T h ere  is a 
ru m o u r, how ever, t h a t  th e  M in is try  p ro 
poses to  p u b lish  an  official d o cu m en t on 
th e  su b jec t— ab o u t n e x t C h ris tm a s  I 
L ig h ts  u n d e r  a bushel a re  all v e ry  w ell in 
w ar t im e ;  b u t rea lly , if o u r  M in is tr ie s  a re1 
going  to  ta k e  011 th e  job  of ru n n in g  th e  
c o u n try ’s in d u s try , th e y  m u s t a cq u ire  som e 
n o tio n  of how  a n  in d u s try  is ru n . I t  is 
n o t  com m only  co n sid ered  good in d u s tr ia l  
p ra c tic e  -to  keep  silence  ab o u t p ra is e 
w o rth y  and  p u b lic -sp ir ite d  w ork . T h e  
G o v e rn m en t’s a t t i tu d e  to w a rd s  th e .s to ry  of 
pen ic illin  p ro d u c tio n  is  n o th in g  less th a n  
official sec recy  ru n  m a d ; un less i t  is  p u re ly  
an d  sim p ly  in co m p eten ce  o r  m ism a n a g e 
m e n t—c h a ra c te r is tic s  w hicli (we a re  n o w a
day s ask ed  to  believe) a re  th e  p re ro g a tiv e  
of p r iv a te  e n te rp rise .

W holesale Prices Increase

W IT H D R A W A L  of th e  subsid ies from- 
iro n  an d  s te e l w as responsib le  fo r 

th e  m o st s tr ik in g  rise  in  w holesale  p rices 
in  --January , as co m p ared  w ith  D ecem b er 
la s t.  T h e  B o a rd  of T rad e  in d ex  figure  
fo r t h e ’ iro n  and  ste e l g roup  (1980 =  100) 
w e n t up , fro m  189.9 to  205.9, th e  f irs t 
g en era l adv an ce  in  th e  g roup  since  N o v em 
b e r , 1940, in d ic a tin g  th e  s ta b il i ty  t h a t  h a s  
o b ta in e d  th ro u g h o u t th e  w a r  in  iro n  an d  
ste e l p rice s , d e sp ite  h ig h e r costs. M a n u 
fa c tu re d  iro n  show ed th e  b ig g es t m o v e 
m e n t,  in  som e cases of over 20  p e r  c e n t .,  
w hile  p ig -iro n  ad v an ces ra n g ed  fro m  121
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to  18 pe r cen t. In  th e  non-ferro u s m e ta ls  
g ro u p  th e  in crease  of 1.4 p e r  cen t.: (126.1) 
to  128.8) w as la rg e ly  due to  an  av erag e  
in c re a se  of 24 pe r een t. in  th e  p rice  of 
E n g lish  lead , in c lu d in g  sh e e ts  and  p ipes. 
T h is h a d  i ts  re ac tio n  011 th e  “  chem ica ls 
and  o ils ”  g ro u p , w here  a rise  of 0 .5  pe r 
c e n t. (144.3 to  145,1) w as in  evidence. 
T h e  av erag e  p rice  of w h ite  lead  p a in ts  
w en t up  by  34 p e r  c en t, d u rin g  th e  m o n th , 
w h ile , in  a d d itio n , c o a l- ta r  p ro d u c ts  w ere 
d e a re r  on th e  av erage  by n e a r ly  3  pe r 
c e n t.,  and th e re  w as a seaso n al rise  of 
u n d e r 1 p e r  c en t, in th e  p rice  of fe rtilise rs . 
T he o v er-a ll figure  fo r in d u s tr ia l  m a te ria ls  
and  m a n u fa c tu re s  w e n t up fro m  175.2 in  
D ecem b er to  179.7 in J a n u a ry — 2 .6  p e r 
c e n t, in  all.

Training in M ilitary Chem istry

A  M E M B E R  of th e  s ta ff of an  A m erican  
G o v e rn m en t A rsena l (on m ilita ry  

leav e  from  th e  U n iv e rs ity  of Illin o is) h a s  
c o n trib u ted , to th e  J ourna l  of Chemical  
education.  (1945, 22, 538), a though t-p ro - 

voicing a r tic le  on p o st-w a r t r a in in g  in 
m il i ta ry  ch em istry . I n  th is  c o u n try  i t  is 
n o t th e  c u s to m  fo r sc ien tific  m en  in  such 
p ositions to  he  allow ed to  ex p ress  th e m 
selves in  th e  tech n ica l P re s s ;  in d eed ,
m o re  th a n  one c o m p e ten t sc ie n tis t  h a s  r e 
fused  G o v e rn m en t se rv ice  (in  tim e  of 
peace) because  he knew  he  w ould be d e 
b a rre d  from  p u b lic  w rit in g , and  th e  co u n try  
w as th e  less w ell se rv ed  on th a t  accoun t. 
H o w ev e r th a t  m ay  be, M r. A u d rie th  ( th e  
A m erican  a u th o r  in q u estio n ) expresses 
h im self fo rc ib ly  on h is su b je c t. A m eri
c a n s , h e  say s, a re  n o t go ing  to  le t  th e m 
selves be  lu lled’ in to  a fee lin g  of fa lse
se c u rity , b u t  “  w hen  th e  in ev itab le  con
flic ts  of th e  fu tu re  do h ap p en  again  we 
sha ll be  p re p a re d  to  m e e t a n y  e v e n tu a li ty :”  
T h is is (a s  M r. A u d rie th  h im se lf  p o in ts  
o u t)  a v e ry  d iffe ren t A m erica  fro m  th a t  

' of 1919, an d  su ch  an  a t t i tu d e  w ill h av e  
to  be ta k e n  in to  se rio u s a cc o u n t, fo r as 
long as it la s ts . A t a n y  r a te ,  i t  ap p ea rs
to  be  th e  official a t t i tu d e  to -day . B efore
th e  a t ta c k  011 P e a r l  H a rb o u r , M r. A u d rie th  
re m a rk s , th e  I I . B. d id  h av e  a lm o st tw o 
y e a rs  to  p re p a re  fo r “  th e  in e v ita b le .”  
W e w onder, in  p a re n th e s is , w h e th e r  he 
w ould h av e  been  so re a d y  to  use  th a t  
e p ith e t  d u r in g  th o se  tw o  y e a rs ;  few  of h i’s 

c o m p a tr io ts ,  ex cep t th e  g re a te s t  of th e m  
a ll, F ra n k lin ' D . R o o sev e lt, a p p ea red , to  
o u r eyes, to  v iew  th e  s i tu a t io n  in  t h a t  w ay 
a t  th e  tim e.

The Program m e Outlined
f  |  H I  AT is a ll p a s t  h is to ry  now , how ever, 
J -  and  to -d ay  th e  c ry  is fo r p re p are d n ess . 

T h e  d em an d  in th e  U .S . is t h a t  a c tiv itie s  
such  as th e  Office of S c ien tific  R esea rch  
an d  D ev elo p m en t 11 shou ld  be co n tin u ed  
as a m a t te r  of n a tio n a l policy so th a t  th e  
la te s t  adv an ces of sc ience and e n g in e e r
ing will be b ro u g h t to  th e  a tte n tio n  of 
th e  S e rv ice s .”  M r. A u d r ie th ’S a c tu a l p ro 
posals confine th em se lv es to  a  p ro g ram m e  
of t ra in in g  c h em is ts  and chem ica l e n 
g in eers  in  th o se  ph ases of th e ir  profession  
w h ich  app ly  to  th e  a r t  of w ar. I n  th is  
re sp e c t Our a u th o r ’s  p lan  is. a d m irab ly  
c le a r and  concise. M ilita ry  c h em is try  is 
to  be in c luded  as an  accep ted  ph ase  
of acad em ic  p ro fessio n al t ra in in g . T h ere  
w ill be  no  d ifficu lty  ab o u t in s tru c tio n , as 
m an y  c o m p e te n t te a c h e rs  w ill h av e  h ad  
suffic ient ex p erien ce  in  th e  m il i ta ry  field. 
N o t on ly  c iv ilian  p e rso n n el, b u t  also r e 
serve  officers, shou ld  be ta u g h t ,  and  b o th  
c lasses m u s t u n d e rg o  m ore  in te n siv e  
tra in in g , especially  w ith  a v iew  to  keep ing  
th e ir  im a g in a tio n s  a le r t  for new  develop! 
m e n ts . By th ese  m ean s Dir. A u d rie th  
c la im s th a t  i t  w ill be  possib le to  a t t r a c t  
m en  of a b ility  and  vision to  th e  m il i ta ry  
sid e  of th e  p ro fession , th u s  p ro v id in g  a 
keen  group  of officers an d  c iv ilians re ad y  
to  ta k e  over re sp o n sib ility  fo r th e  p ro d u c 
tio n  of exp losives, e tc .,  and keep  th e  
U .S . “  ah ead  of th e  re s t of th e  w orld  in  
u tilis in g  th e  ad v an ces of ch em ica l sc ience 
for th e  defence  of th e  c o u n try .”

CHEMICALS IN BELGIUM
Recovery in the B elgian chem ical indus

try  continues, though it is still re s tra in ed  by 
lack  of fuel. T he P ro d u its  C him iques 
d ’Auvelais, the P ro d u its  Chim iques 
de F o n ta in e -!  Rvéque, and the F lo rid ienne , 
a t C harle ro i, however, are all in tensively  
occupied in th e  p roduction  of sodium  sili
cate, while some deliveries of phosphoric 
slag have been m ade.

T he im provem ent in the s ituation  has 
enabled  the M inistry of N a tional Econom y 
to lift certa in  restric tions. T he regu la tions 
concerning the  m anufactu re  and  consum p
tion of lano linę, stearine , and, o th er fa ts and 
greases from  wool have been abolished, 
w hile w ashing pow ders m ay now con ta in  a  
h igher con ten t of fa tty  acids. T hose h ith e r
to sold off the  ra tio n  and con ta in ing  uo 
fa tty  acids m ay now con ta in  10 per cen t., 
while those h ith e rto  sold 011 the  soap ra tio n  
and con ta in ing  10 p e r cent, of fa tty  acids 
may now contain  40 pe r cen t., b rin g in g  them  
up  to th e ir  p re -w ar quality .
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Progress in Drugs, Fine Chemicals and 
Biological Products during 1945—II

b y  G . C O L M A N  G R E E N , B .S c .,  F .R .I .C .,  A .M .I .C h e m .E .

0Continued from T h e  C h e m ic a l A ge, February 9 , 1946, p.  161)

A N advance in  penicillin  production  w hich 
m ay have consequences as profound as 

th e  adoption of corn-steep liquor in  the 
m edium , or the  developm ent of a  subinerged- 
cu ltu re- technique, is the developm ent of a  
so lven t-ex traction  process by w hich pen i
cillin  is continuously  ex trac ted  ‘ from  the  
cu ltu re  fluid. T h ere  is little  inform ation  yet 
to  hand , bu t th e  process p robab ly  involves 
the use of m ixed solvents and is  an ex ten 
sion of a p a ten ted  m ethod developed by one 
of the  large oil in te res ts  for the solvent- 
ex trac tio n  of petro leum  crudes. I t  has 
been claim ed th a t the  toxicity  of penicillin  
produced  by th is  process is ha lf th a t  of 
penic illin  produced by o th er m ethods fo r 
equ ivalen t th erap eu tic  potency. T h is im
plies th a t,  over all, th is so lven t-ex traction  
process is- m ore selective th an  the  usual 
so lven t-ex traction  m ethods em ployed, and 
th a t  a  p u re r penicillin  is consequently  p ro 
duced. Pen icillin  of comm erce is, of course, 
now up  to about 80 pe r cent, p u re  penicillin , 
th e  balance of m ate ria l not being toxic  in 
the  norm al th erap eu tic  dosages.

I n c r e a s in g  P e n ic i l l in  Y ie ld s

T he discovery th a t  corn-steep liquor con
siderably  enhanced  the  yield of penic illin  
revolutionised com m ercial p roduction . The 
supply of th is m ateria l is a difficult m a tte r  
in th is  coun try  especially in p re sen t condi
tions. I t  is freely available in th e  U .S .A ., 
but the  hand ling  of th is  highly d ilu te  m ate 
ria l has p resen ted  difficult problem s th e re . 
Cook and T ullock (N ature , 1945, 156, 5151 
found th a t press juice from  en tire  green 
peas (i.e., peas and pods) con ta ins a power
fu l s tim u lan t for penic illin  p roduction  by 
Fenicillium nota tum ,  re su lts  being equ iva
le n t  to  the  Coghill m edium  w hich con ta ins 
corn-steep liquor. T he press cake w as in 
active. T h e  m ate ria l may be preserved in 
a dry form or in th e  frozen s ta te  and the  
cost of peas is equivalent to 9d. to  lOd. pe r 
gallon  of m edium . Cook la te r  a ttem p ted  to 
frac tio n a te  th e  active m ate ria l (Hiochcm. J ., 
1945, 39, 314) and found th a t  an  80 per cent, 
e thano l p rec ip ita te  of th e  ex tra c t contained 
th e  active substance.

A fu r th e r  developm ent in th e  d irection  of 
prom oting  increased  yields of penicillin  has 
been rep o rted  by G ordon and M cK echnie 
(Lancet,  1945, 2, 47), T hese w orkers in 
duced polyploidy in 'Pencill ium notatum  w .th 
colchicine. T he polyploid s tra in  gave a 
sixfold to eightfold increase in th e  yield of 
penic illin  over th a t  of the  o rig inal diploid

stra in . If the s tra in  proves to be b iochem i
cally stab le  it will, no doubt, soon be in tro 
duced to  com m ercial-scale production .

The extension of the clinical uses of peni
cillin  n a tu ra lly  has no t m ain tained  the  pace 
of fo rm er y e a rs ; bu t there  have been no te
w orthy  advances p rin cip ally  in  the cu rs of 
gonorrhoea, and possibly in the cure  of early' 
syphilis. F o r  gonorrhoea a  m ethod was 
e laborated  in 1944 by which a  single cu ra 
tive dose in an oily medium could be in
jec ted  in tram uscu larly  to form  a  depot from  
which the  penicillin  diffused over a period  
of tim e. The. technique is not new. 
M orphine in an oily medium has been so 
in jec ted  to prolong the  action , and to reduce 
th e  num ber of in jections over a  given tim e 
In 1942, Code ex tended  the  depot- te c h n iq u e . 
to  the  ad m in istra tion  of h istam ine and 
h ep arin  in a  vehicle contain ing  various oils 
to  vvhicb beeswax had been added w ith the  
same objective in view. A peanut-o il 
vehicle con tain ing  beesw ax has sim ilarly  
been developed fo r p jp ic illin . Sa tisfac to ry  
resu lts  have been o b ta ined  in the trea tm ent, 
of gonococcic u re th r i t is  and pneum ococeie 
pneum onia, by providing a depot of th is  type 
of pen ic illin  suspension. T he in jec tion  of 
000,000 Units in 3 ml. by th is  m ethod h as  
given assayable levels of penicillin  in  the 
blood fo r a t least 24 hours.

V a r ia b i l i ty  of A b s o rp tio n

T h e  m ost s trik in g  fe a tu re  is th e  v a ria 
bility  found in tiie  ex ten t of absorp tion  of 
the  pen ic illin , and th is v a riab ility  is con
sidered  to depend upon the  m uscle selected 
for in jection , and the position  in the m uscle 
re la tiv e  to the  fascial p lanes in which th e  
depot is placed. E vidence has accum ulated 
that the in jec tion  of the depot subeutan- 
eously would give m ore uniform  absorp tion  
though a t a slow er ra te . T he advantage in 
being able to give a single curative  dose by 
th is technique (as in. gonorrhoea) is very 
g reat. T h ere  is less discom fort fo r th e  
p a tien t, who avoids hosp italisa tion  and who, 
may rem ain  am bulato ry  and even follow' h is 
occupation d u rin g  the” trea tm en t. N ever
theless, the  adm in istration  of penic illin  
p e r  os would obviously offer even g re a te r  
advantages. V ith th e  increasing  availa
bility  of pen ic illin  both in  B rita in  and in 
A m erica, adm in istra tion  by th e  o ral rou te  
has been increasingly  explored d u rin g  1945. 
A dm inistra tion  per os and per  rectum  were 
explored  in the very earlie st days of peni
cillin  th erap y  by F lorey  and h is co-w orkers. '
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In  the  la t te r  case th e  penic illin  was des
troyed by th e  enzym e pen icillinase  excre ted  
by  the  m icroflora of, the rectum . Adm inis
tered  by th e  o ra l ro u te  (in re la tively  small 
doses, reflecting th e  sm all am ount th en  
available) in  phenyl salicylate coated  gela
tin  capsules, the m ethod w as abandoned 
because the  pen ic illin  was in ac tiv a ted  by 
th e  stom ach ju ices. C onsequently , a ttem pts 
to  adm in ister p er  os have involved steps to 
p rev en t d nactivation  of the  pen ic illin  in the 
stom ach. L ibby (Science, 1945, 101, 178) 
found  cotton-seed oil an effective a d ju v an t 
fo r  th is  purpose. L a te r , pen icillin  dissolved 
in  the  p eanu t-o il/beesw ax  m ix tu re  developed 
fo r in tram u scu la r in jec tio n  was found effec
tive.

A d ju v a n ts

A m erican  w orkers (./. d in e r. Med. Ass.. 
1945, 127, 039) ob tained  good re su lts  with 
pen icillin  tak en  w ith  trisod ium  c itra te  as a 
buffer, both the  blood level and th e  tim e 
d u rin g  w hich penicillin  could be detected  
in  th e  blood being increased . H eatley  
e t  al. {L ance t , 1945, 1, 599) rep o rted  good 
re su lts  w hen penicillin  w as tak en  w ith  egg 
a lbum in as a  s tab ilise r a fte r  th e  in jec tion  
o f sodium  b icarbonate  to  n eu tra lise  th e  ac id 
ity  of . the stom ach ju ices. C u ttin g  et al. 
(J. d in e r . Med. Ass.,  1945, 129, 425J ex ten 
sively explored  the  ad m in istra tion  of p en i
cillin  per  os w ith a  large  range of ad juvants. 
T hese ad ju v an ts  included, among o thers , 
an tisep tics (to destroy  penicillinase-produc
ing bacteria ) organic solvents, quinine, 
sa licylates, and surface-tension reducers 
(which m igh t be expected  to  im prove a b 
sorp tion  th rough  th e  m ucosa). T hey found 
th a t  th e  substances w hich could be m ost 
usefully  com bined w ith  penic illin  were tsCi
pro  pan ol am ine, trisod ium  c itra te , and 
sodium  carb o n a te  enclosed in  a  resin /ce llu - 

■ lose coated  capsule. P en ic illin  adm in istered  
in  50,000 u n it doses every two hours fo r ten  
d o s e s ' gave blood titre s  of 0.02 to1 0.05 
p e r  m l., and 75 pe r cent, of a  series of 
gonorrhoeic cases w ere th u s  cured .

Ross et al. [J. A mer.  Med. Ass.,  1945, 
129, 327) adm in istered  two alum inium
hydroxide tab le ts  h a lf  an hour before  the  
adm in istra tio n  of penicillin  in  100,000-unit 
q u an titie s  in a p la in  ge la tin  capsule placed 
inside an  o u ter gela tin  capsule  w hich was 
hardened  w ith  fo rm alin  and alcohol. T he 
capsules w ere adm in istered  3-hourly to 
m ain ta in  therap eu tic  blood levels. B asie 
alum inium  am inoaceta te  and m agnesium  tri-  
s ilica te  have been rep o rted  to  afford p ro tec 
tio n  fo r the  penicillin . B unn  and h is co
w orkers (vide supra) have po in ted  ou t th a t 
ab o u t five tim es th e  am ount of penicillin  
m ust be adm in istered  ora lly  as need be 
adm in istered  in tram u scu la rly  to  provide the  
sam e concen tra tions in  th e  blood. T here  
ap p ears  to  be only one possible exception  
to th is  s itu atio n , and th is  appears to occur

when pen icillin  is adm in istered  w ith  a lu 
m inium  hydroxide w ith which it has been 
previously m ixed. W elch  (J . A mer.  l ie d .  
Ass.,  1945, 128, 845) found th a t  ha lf of a
100,000 u n it dose was absorbed on to  the 
q u an tity  of a lum ina  used. A dm inistered  in 
th is  way the  penicillin  t it re  of the  blood rose 
to 0,29 u n its  pe r ml. (adm in istra tion  of pen i
cillin in  capsules exceeds th is  figure du rin g  
a  short  period  only a fte r ad m in istra tion ), 
and  penic illin  rem ained  in  the  blood a t  de
tec tab le  levels fo r 2-1 hours. On div id ing  
the  sam e to ta l dose adm in istered  in th is  
way into four tw o-hourly 25,000-unit doses, a  
m axim um  blood titre  of 0.27 un its  per ml. 
was ob tained , and a level in excess of 0.08 
un its pe r ml. w as m ain tained  fo r 8 hours. 
I t  has been pointed  out th a t  the  to ta l d o s e , 
is equal to  th a t  usually  adm in istered  by the  
p a ren te ra l ro u te , bu t th a t  the  blood-level 
reached  is h igher th an  is  reached by p a ren 
te ra l adm in istration . I t  has to  be rem em 
bered  th a t to date  o ra l adm in istra tion  has 
proved effective only w here infection  h as  
been due to the m ost penicillin-sensitive 
organism s. N evertheless; the  technique is 
full of prom ise.

T h e  B a c te r ic id e  Q u e s t io n

No finality  has been reached  in the  ques
tion  as to w hether o r no t pen ic illin  is a  
bacteric ide . T he accum ulating  evidence 
seems to be th a t w ith app ro p ria te ly  sensi
tive organism s in a p p ro p ria te  conditions 
pen ic illin  is b acteric id a l in the  tru e  sense of 
th e  w ord, th a t  is, in  the  sense th a t  the  whole 
m etabolic  m echanism  of th e  organism  is 
b rough t sharp ly  to an  end , and  th a t  th e  
usual c rite ria  of an tisep tic  action are  gener
ally satisfied. G a rro d  (Brit.  Med. J . ,  1945, 
No. 4386, 107) finds th a t  one of the essential 
conditions of th is an tisep tic  action  by p en i
cillin  is th a t  th e  m icro-organism  concerned 
should be actively dividing. T his , of 
course, is no t a condition  necessarily  im 
posed where orthodox  an tisep tics a re  con
cerned. F o r  th is reason  Lee and h is col
leagues (N ature, 1945, 156) suggest th a t 
agents w hich k ill susceptib le organism s when 
they  are  actively d ividing should be classed 
as “  fissibacterie ides.”  T he com plication 
in  the situ a tio n  is, of course, that- if bac- 
te rio stasis is sufficiently prolonged th e  sus
cep tib le  m icro-organism  dies. T h is is n o t 
tru e  bac teric id a l action  n o r, possibly, 
a  fissibaeteric idal a c tio n ; nevertheless, the 
m icro-organism  dies. T odd  (Lancet, 1945, 
Ja n u a ry  20, p. 74) finds th a t all of a  wide 
range  of penicillin-sensitive m icro-organism  
w ere lysed when th e  m icro-organism s w ere 
actively dividing. H e  found staphylococci 
were lysed by penic illin  in  concen tra tions 
below those req u ired  for b acteriostasis and 
th in k s th is  action  m ay continue in  th e  blood 
stream  a fte r  bac te rio sta tic  concen tra tions 
a re  gone. Todd inqu ires w hether th is  b ac 
terio lysis is d istinct from  b acteriostasis o r



is  a m anifestion  of th e  same process. M uch 
is yet to be h ea rd  011 th is problem .

B e n z y l P e n ic i l l in

An in te res tin g  developm ent is in the  use 
o f benzyl penicillin . W hen  penicillin  is 
trea te d  w ith  phenyl d iazom ethane in an 
in ert solvent, and the  reac tion  m ix ture  
evapora ted  a f te r  the  recovery of unconverted  
penicillin , a  resinous p roduct is ob tained  
which can  be heated  to 100° C. w ithout 
d e te rio ra tio n . T he p roduct is re la tively  
ineffective in vitro  against S .  aureus;  bu t 
H ickey (Science,  1945, 101, 462) finds th a t 
when it  is b ro u g h t in to  con tact w ith  biologi
cal fluids such as, fo r exam ple, guinea-pig 
serum , about ha lf th e  penic illin  is  set free 
by enzym ic cleavage. I n  vivo  tes ts on mice 
infected  w ith m ulti-le thal doses of s trep to 
cocci and staphylococci show th a t  when 
ad m in istered  :

1. Subcutaneously,  the  p roduct is nearly  
th ree  tim es as effective th erap eu tica lly  as 
sodium  penicillin .

2. Orally, benzyl pen ic illin  is about five 
tim es as effective th erap eu tica lly  as sodium 
penicillin .

3. Orally, benzyl penicillin  h as about the  
sam e th erap eu tic  effect as an  equ ivalen t 
w eight of sodium  penicillin  adm in istered  
subcutaneously .

Large-scale c lin ical tr ia ls  are  rep o rted  to  
be  in progress w ith  th is pen icillin  d e riv a 
tive and  re su lts  will be aw aited  w ith  in te res t.

P u lv e r ta f t and Y udkin  (N a tu re , 1945, 156, 
82) find th a t aqueous solutions of pen ic illin , 
w hile m ore stab le  th an  h ith e rto  thought, 
may be stab ilised  by th e  add ition  of Soren
son’s phosphate  buffer m ix ture , an  effect no t 
due to  p H . T h ere  ap p ear to be a num ber 
of uncontro llab le  variab les in  th e  p rob lem ; 
b u t these w orkers give an  instance in which 
one sam ple of penicillin  w hich lost 50 per 
cen t, of its  activ ity  in  15 m inu tes a t 100 ’ C. 
in  aqueous so lu tion , lost only 15 per 
cent, of its  activ ity  in  th e  sam e conditions 
in  M /15  phosphate  buffer. T h is technique 
m ay allow batches of penicillin  solution 
w hich  a re  no t com pletely used in  th e  w ards 
of h o sp ita ls to be  sterilised  by  boiling w ith 
o u t serious loss of potency and thus the  
so lu tions m ay be k ep t free  of infection, p a r
t ic u la rly  by Ps. pyocyanea,  to in fection  by 
which the p rep ara tio n s a re  especially liable.

P h a r m a c e u t ic a l  P r e p a r a t io n s
T he increasing  availab ility  of penicillin  

h as, as h as a lready  been ind ica ted , allotved 
a tte n tio n  to be d irected  tow ards m ethods of 
use o th er th a n  by in jec tion . Consequently, 
m uch a tten tio n  h as been given, du ring  1945, 
to  pharm aceu tical p rep ara tio n s  contain ing 
penicillin . B u tle r (P h a rm . J . ,  1945,
A pril 21) h as ind ica ted  th a t w hen penicillin  
comes in to  general pharm aceu tical p rac tice  
in  B rita in  it w ill be availab le  in the  form  of 
th e  calcium  or sodium  sa lt in am poules or
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tab le ts  w ith  sta ted  titre s . P re p a ra tio n s  
likely to be req u ired  of the pharm acist would 
consist m ainly  of solutions, cream s, and 
powders. In  the las t case th e  calcium  salt 
w ould be d ilu ted  to a  known s tren g th  w ith 
su lphauilam ide or su lp liath iazole. Special 
p recau tions needed in storage and d ispens
ing w ould include avoidance of m oisture and 
elevated tem pera tu res, the  exercise of s tr ic t 
aseptic  p recau tions, the use of sterile  vessels, 
w ater d istilled  from  glass, and storage in  a 
re frig e ra to r.

P e n ic i l l in  T a b le ts

Pen icillin  pastilles a re  now available fo r 
clinical experim ent and have been found 
effective in  V incen t’s gingiv itis and will 
benefit tonsillitis  due to infection  by ha-mo- 
lytie streptococci. T h e ir  p rep ara tio n  has 
been described (Bull. Mass Coll. Pharm.,  
1945, 34, 6). G ra in g er and W hite  (Pharm.  
J . ,  1945, Ju ly  7) po in t ou t th a t  penicillin  
pastilles a re  difficult to p rep are  in bulk if 
only because of th e  va riab ility  of jelly  
s treng th  of the  ge la tin  used. T hey con
sider tab le ts, w hich are  m ore easily  m ade, 
to be  equally  effective when dissolved in  the  
m outh. T hey p rep are  tab le ts  by granu la ting  
98 p e r cent, anhydrous dex trose  w ith  2 pe r 
cent, prom ulsin, adding 30 ml. liquid 
paraffin pe r 1000 tab le ts , T he g ranules are 
d ried , sieved, and sterilised  by h eatin g  a t 
0 0 ° C. fo r two hours on each of th ree  suc
cessive days. T alc  a t the  ra te  of 60 gm. per 
1000 tab le ts  is sterilised  in a  ho t-a ir oven for 
3 hours. Pen icillin  is m ixed w ith  th e  ta lc  
and then  th e  g ranu les a re  m ixed in ;  1000- 
tab le t ba tches a re  p rep ared , each tab le t 
weighing one g ram , being 4 in . in d iam eter, 
and con ta in ing  500 un its . The tab le ts  a re  
collected in  s te rile  bo ttles each contain ing  
100 tab le ts. All m o rta rs, pestles, e tc ., are 
flamed, and m ixing is c arried  ou t in  ste rile  
m o rta rs  un d er asep tic  conditions by m asked 
and gowned personnel in  a  sm all d rau g h t- 
proof labora to ry . T he tab le ting . m achine is 
ooxed in , w ith  tigh tly  fitting  doors provided 
fo r access to hopper and ad justm ents. A fter 
cleaning the m achine it is sw abbed w ith 
acetone and flam ed. B efore use, fo rm alin  is 
b u rn t in  the  casing overnight. T ab lets ' p re 
pared  in  th is  way m ain tained  a  reasonable 
level of potency fo r five weeks.

T h e  p rep ara tio n  of calcium  pen icillin  in 
pean u t oil w ith  beeswax has also been des
cribed  (J. Ainer. Med. Ass.,  1945, 128, 404). 
A gar has been recom m ended as a  vehicle for 
th e  trop ical app lication  of pen ic illin  
(Lancet.  1945, 1, 720). -

Pen icillin  cream  has been found to  m ain 
ta in  its  potency longer w hen com pounded 
w ith E u cerin  B ase LM  th an  w ith  th e  usual 
ste a ra te  base o r L an e tte  W ax  SX  recom 
m ended in  th e  M .R .C . W a r  M em orandum , 
Xo. 12 (L a n ce t , 1945, 1, 906). B erry , how 
ever, has review ed asep tic  p ro ced u re  fo r  the  
m anufactu re  of pen ic illin  cream s w ith  the
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recom m ended L an e tte  W ax  SX  (Pliarm. .1 
194;'), 455, 77). P erry m an  claim s that, no 
vehicles so fa r used prove en tire ly  sa tis fac 
tory , and finds polyvinyl alcohol a  su itab le  

'm edium  fo r application  to wounds and 
bu rns. He lias also developed a  new tech
nique (Ijtincet, 1945) for th e  trea tm en t of 
difficultly accessible sinuses and body cavi
ties. A ste rile  solution of 5 pe r cent, to
10 p e r cent. PV A  contain ing  a  high concen
tra tio n  of penicillin  is ru n  in to  the  cavity 
concerned and allowed to  p en e tra te  th e  fine 
s truc tu res. A few drops of a  sterile  gelling 
agen t, such as Congo red , are  in jec ted  into 
th e  PVA solution with a hypoderm ic 
needle. T he penicillin  slowly diffuses from  
th e  gel so form ed.

It may be of in te res t to com plete the sum 
m ary of advances du ring  1945 in ph arm a
ceu tical p rep ara tio n s of penicillin  by giving 
the p rin c ip a l fe a tu res  of fo u r specialities 
offered by one penicillin  m an u fac tu re r in the  
U n ited  S ta tes.

1. T ab lets  contain ing  20,000 un its  ca lcium  penicillin 
buffered w ith  0.5 gm . trisod lum  c itra te  to  p reven t 
in a c tiv a tio n  by  stom ach  juices. E ach  ta b le t  is he r
m etica lly  sealed in alum inium  foil.

2. A sterile suspension of ca lcium  penicillin in  pean u t
011 con tain ing  4.8 per cen t, beesw ax. T he ti tre  is 1100,000 
u n its .p e r  c.c. T he p repara tion  is availab le in  1-c.c. an d  
10 -c.c. vials fo r in tram u scu la r injection.

3. Chewing troches cacti con tain ing  20,000 u n its  in  a 
flavoured , tin te d , paraffin  base. T he ti tr e  is deliberately  
high  to  p rev en t developm ent of penicillin resistance in 
th e  invad ing  organism  th ro u g h  insufficient dosage.

4. O in tm ent con tain ing  1000 u n its  penicillin per gin. 
ill a  s tab le  o in tm en t base of beesw ax, p ea n u t oil, p e tro 
la tu m , an d  an h yd rous  lanolin .

T y r o th r ic in

W hile penicillin  p roduction  has been 
b rough t to com m ereial-seale operation  and 
its  clinical app lications developed, a tten tio n  
has been tu rn ed  to  o th er an tib io tics. T h is 
has been prom oted especially as a conse
quence of the  m ore precise  defining of the 
lim ita tions of penicillin  th erap y  as a resu lt 
of the restric tio n  of its  activ ity  p reponder
an tly  tow ards gram -positive bac teria . Among 
the  o th er known an tib io tics, therefore, 
a tte n tio n  lias been d irec ted  p a rticu la rly  to 
wards those to which grain-negative m icro
organism s have been found to be suscep ti
ble, a lthough th is has no t been exclusively 
so. T he hope iias alw ays been th a t  an 
equally  po ten t and non-toxic an tib io tic  
m ight be found w hich would be effective in 
con tro lling  such a  range of organism s th a t 
it m igh t be regarded  as th e  clin ical com ple
m ent to penicillin . M ajo r developm ents 
have, in  fac t, occurred  du ring  1945 w ith 
respect to  two an tib io tics—ty ro th ric in  and 
streptom ycin.

T yro th ric in  is a  m etabolic p ro d u c t of the  
soil organism  Bacillus brevis.  I t  is  not a 
single substance bu t consists of two en tities, 
tyrocidin and gram icid in . I ts  usefulness is 
u n fo rtu n ate ly  lim ited  by its  toxicity  when 
adm inistered ' pa ren tera lly , and by its  in
effectiveness w hen adm in istered  orally . I ts

u tilisa tio n , therefo re , lies in topical ap p lica 
tion, especially where infection .is due to 
pneum ococci, streptococci, staphylococci, 
d ip h th e ria  bacilli, and certa in  anaerobic 
b acteria . G ram icid in  and ty roeid in  are 
complex polypeptides and are  p rin c i
pally effective against gram -positive 
organism s. T he range  of effective
ness of ty ro th ric in  does no t differ 
widely from  th a t of pen ic illin , bu t it is 
produced in  much g rea te r yield and is 
fa r  m ore stab le . T y ro th ric in  has a lready  
been m ade available 011 the A m erican  m ar
ke t in the  form  of specialities, among which 
are  bandages im pregnated  w ith ty ro th ric in  
to a specified concentra tion . T he New Y ork 
City P ub lic  H ealth  D ep artm en t perm its 
these im pregnated  bandages to be sold for 
ap p lication  to th e  hum an skin w ithout p re s
c rip tion . All o th er an tib io tics, includ ing  
pen ic illin , are  supplied only 011 the p rescrip 
tion of a physician, den tist, p o d ia tr is t, or 
ve te rinary  surgeon. T y ro th ric in  is also 
offered for in stilla tio n  in to  those bodv cavi
ties, such as the  p renasal sinuses, u rin ary  
b lad d er, and p leu ra l cavity , w hich a re  not 
in connection with blood stream .

In  10 111111. layers, a f te r  10 to  16 days in 
cubation , Lews et. al. (Ind. Eng. Cham.,  
1945, 37, 990) ob tained  yields of ty ro th ric in  
in excess of 2 gm. per l itre  of m edium . They 
found th a t,  while It. brevis  would give good 
yields on syn thetic  m ix tures w ith  sim ple 
sources of n itrogen , b e tte r  yields were ob
tained  when the n itrogen  source was m ore 
complex. Processed  asparagus co ncen tra tes 
were found lo give the best yields and to  
th is m edium  the add ition  of n e ith e r sugar, 
n itrogen , no r inorganic sa lts  w as necssary:

T he gram icid in  en tity  of ty ro th ric in  h as 
been extensively exam ined by G ordon et al. 
and by Synge during  1944 and  1945. G ram i
cid in  is fo u n d .to  be a polypeptide in  which 
th e  sto ichionietrical minimum u n it which 
accounts com pletely 'fo r  the  n itrogen  com
prises 6 -tryp tophane  (I)', Gdeucine (I). 5- 
valine  (d and  I), 3 -alanine (I), 2-glycine, and 
2 -ethanoliim ine residues.

G r a m ic id in s
Synge (Biochcm. J . ,  1945, 39, 363) has 

exam ined the  over-all chem ical ch a ra c te ris 
tics and am ino-acid com position of grami- 
eidin-S (or Soviet gram icidin) discovered 
by the Soviet w orkers G ause and B razh n i
kova as a m etabolic p roduct ob tained  from 
a B. brevis  type of organism  iso lated  from  
gard en  soil (S 'ature, 1944, 154, 703; Lancet,  
1944, 2, 715). G ram icid in-S  was found  m ore 
effective against staphylococci, w hereas ty ro
th ric in  was m ore effective ag a in st s tre p to 
cocci and  pneuincjeoeci. No m ore toxic th a n  
ty ro th ric in , th e  therm ostab le  gratn icid in-S  
was less selective in its  a n tib ac te ria l action . 
Y ields of 400 to 500 mgm. pe r litre  of cu ltu re  
fluid w ere ob tained  on 10 pe r cent, yeast 
auto lysate with; 0.5 pe r cent, glucose in a
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depth  of 5 to 0 cm ., incubated  for 6  days at 
40-41°C. Synge th inks th a t gram icidin-S  
is a cyclopolvpeptide hydrochloride co n ta in 
ing one each of the residues /-ornith ine, 
/-proline, /-valine, ¡-leucine, and (/-phenyl
a lan ine. l ie  expresses the view th a t th is 
substance is so much m ore closely -related 
to tyroeid in  than  to gram icid in  in its s tru c 
tu re  and ch arac te ris tics  th a t it should he 
re-nam ed to b ring  ou t th is re la tio n .

S t r e p to m y c in

S treptom ycin , a w ater-soluble base in 
soluble in the usual o rgan ic  solvents and 
produced by the soil organism  Streptomyccs  
yriseus,  has undergone an even m ore in ten 
sive developm ent th an  ty ro th ric in . This, 
110 doubt, has been prom oted by its  bac
te rio sta tic  activ ity  to w ards grain-negative 
organism s against which penicillin  is quite  
o r re la tively  ineffective. S treptom ycin , 
however, is n o t only b acterio sta tic  tow ards 
gram -negative organism s bu t also tow ards 
gram -positive organism s. In  add ition , it is 
also active against I's. pyocyaneus, S tre p 
tococcus faccalis  (against w hich sulplion- 
amides a re  not effective), as well as B. 
mycoides.  Sm ith and JlcC loskv [U.S.  
Public Health  Report,  1945, 60, 1129) find
th a t, in the trea tm en t .of tubercu losis, s trep 
tomycin is m ore effective th an  pronun 
tp :  p'  - d iam inodiphenylsulphone - .V : :V'-cli- 
dex trose-su lphonate), and th a t trea tm en t by 
a su itab le  com bination of those two tu b e r
cu losta tic  substances gives b e tte r  re su lts  
th an  have been achieved h ith e rto  in the 
trea tm e n t of th is disease. S treptom ycin  is 
generally  b ac terio sta tic  in low concen tra 
tions and b acteric id a l in h igher con
cen tra tio n s and th is  effect is exhibited  
tow ards ilf. tuberculosis.  S treptom ycin 
has recen tly  been found effective 
by R eim ann (J .  Anter.  Med. Ass.,
1945, 12S, 175) in the  trea tm en t of typhoid. 
T he daily ad m in istra tion  of from 1 to 4
x 10“ u n its  m ain ta in s a blood level th eo re ti

cally sufficient to kill K. typhosa.  O ral 
streptom ycin  is adm in istered  sim ultaneously 
bu t, being poorly absorbed, it is m ainly ex
creted  ip the faices. T hus, the p a ren tera lly  
adm inistered  streptom ycin  con tro ls the sys
tem ic and u rin ary  in fection , while that 
which is ora lly  adm in istered  sterilises i^ces, 
p reven ts reinfection  and the developm ent of 
a “  c a rr ie r  ”  s ta te .

T he activity  of streptom ycin  is inh ib ited  
by low pH , glucose, and su lphur-con tain ing  
substances such as cysteine, 2-am inoetliane- 
diol, and thioglycpllic acid. I t  is readily  
absorbed from  p a ren tera l in jec tio n  and ex
c reted  in the u rine  and hence finds appli
cation  in con tro lling  (as a lread y  indicated) 
u rin a ry  in fections by susceptible organism s. 
I t  is the  d rug  of choice in contro lling  tu la 
rem ia. I t  has a  very low tox icity  tow ards 
m an, bu t im pure p re p ara tio n s  have a n  un 
desirab le  h istam ine-like effect. R eim ann

considers it to he no m ore toxic th an  pen i
cillin when in a  p u re  sta te .

S. A, W nksm an, whose nam e is so closely 
associated  w ith the  study  of soil organism s, 
especially of th e  A etinom yeete group, has 
described the m ethod of- p rep ara tio n  of 
streptom ycin  (>/. Amer. Phurm. Ass.,  1945, 
84, 273). T he organism  is grown in shaken 
o r sta tio n ary  conditions on a medium con
ta in in g 'a  non-specific carb o hydra te , b u t Con
ta in ing  a-com plex source of n itrogen  such as 
m eat e x trac t or corn-steep liquor. In  s ta 
t io n a ry . cu ltu re  maximum yield is obtained 
in n ine days, while it is a tta in ed  in two days 
in shaken cu ltu re . T he culture  ilu ld  is fil
tered  o r centrifuged, and, then  trea te d  w ith  
activated  charcoal on which th e  s tre p to 
m ycin is adsorbed. T he filtered charcoal is 
washed with alcohol to rem ove im purities 
and then  with acid alcohol to elute the 
streptom ycin. Im p u rities  in the filtra te  a re  
removed by pH  ad justm en t. T he solution 
is concen tra ted  by trea tm e n t with e th e r 
which takes up the alcohol, leaving the 
streptom ycin  in an aqueous concentra te. 
S treptom ycin is obtained by precip ita tion  
w ith acetone or by desiccation. T he m ate
ria l is fu r th e r  purified by solution and p re 
c ip ita tion , ch rom atograph ic  trea tm en t of 
the p iera te , and crystallisation  of the  
re ineckate  o r h e lian th a te  from  w hich the  
hydrochloride is finally obtained. A som e
w hat modified procedure is described by- 
C a rte r  et at. (J.  Biol. Chem.,  1945, ICO. 
337).

S treptom ycin  hydroch loride  is non-crystal
lin e ; but P eck  et at. (J .A .C .S . , 1945, 6", 
1866) have found the double sa lt of s trep to 
m ycin hydrochloride and calcium  ch loride  
to he c rystalline , and to have constant bio
logical, chem ical, and physical p roperties . 
It is p rep ared  by adding calcium chloride  to 
an ac;d aqueous suspension of th e  h e lian 
th a te , filtering off the  insoluble calcium  
h e lian th a te  and  evapora ting  in vacuo to the 
po in t of c rystallisation .

Large-scale p roduction  of streptom ycin is 
a lready  under way in the  U .S .A . by four 
com panies, each of which has been asso
cia ted  w ith penic illin  production . One of 
these, M erck & Co., is rep o rted  to  be bu ild 
ing a p lan t for the  production  of s tre p to 
mycin a t  a cost of §2,000,000. T he U .S .A . 
W ar D ep artm en t has estim ated  th a t  m ilita ry  
req u irem en ts alone (principally  fo r the  con
tro l of u r in a ry  infections due to  gram -nega
tive b ac te ria  ag a in st w hich pen ic illin  is not 
effective) am ounts to 2000 oz. pe r m onth 
At abou t the  m iddle of 1945 th e  A m erican 
o u tp u t, how ever, am ounted to only 28 oz. 
pe r m onth, equivalent to 8  x 10” units. (In 
term s of d ry  weight one streptom ycin  u n it 
is equal to one gam m a w hereas one O xford 
un it of penicillin  is equal to  0 .6  g am m a; bu t 
it is to  be rem em bered th a t  each is assayed 
ag a in st a  different te s t organism .) It is  
p robable  th a t penicillin  is  the  m ore cheaply
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p roduced , and th ere fo re  streptom ycin  is 
likely  to find a  field of app lication  which is 
su p p lem en tary  to th a t of penicillin .

A num ber of an tib io tic  substances which 
have been less com pletely explored  th an  
pen ic illin , ty ro th ric in , o r streptom ycin  have 
been rep o rted  upon during  1945. Bose 
(N a ture , 1945, 156, 171) rep o rts  the  isola
tion of po lyporin  from Polyporus  species 
g row n  011 C zapek-D ox m edium . S tab le  a t 
room tem p era tu res  for one m onth, it is 11011- 
hmniolytie and  non-toxic tow ards lab o ra to ry  
anim als, and has 110 pyrogenie effect on m an. 
Aqueous ex trac ts  of the  fru itin g  body itself 
a re  ly tic  tow ards S. aureus  and  tow ards 
typhoid and  cholera  cu ltu res in vitro.  
C lin ical experim ents w ith polyporin  a re  in 
progress in C a lcu tta . Am ong a' n early  r e 
la ted  fam ily of fungi, the  B asidiom ycetes, 
six new  an tib io tic  substances have been iso
la ted  a t  th e  New York B otan ical G ardens, 
and are  undergoing exam ination . H ays 
■et al. have iso lated  a  num ber of a n tib ac 
te r ia l substances from  a b e e f-e x tra c t/p e p 
tone b ro th  cu ltu re  of Ps. ccruginosa (/I. pyo- 
cyaneus) . F o u r  of these substances a re  
found, by u ltrav io le t abso rp tion  m ethods, 
to be s tru c tu ra lly  re la ted . T he substances 
a re  found to be non-toxic to  anim als, and 
p rincipally  effective against gram -positive 
organism s (J. Biol. Chem.,  1945, 150, 725).

B a c i t r a c in

Jo h n so n  e t al. (Science, 1945, 102, 376), 
stu d y in g  th e  b ac teria l flora of wounds, 
found th a t  some b ac teria  developed 011 
blood-agar p lates inocu la ted  by  the  d irec t 
p la ting  m ethod, which did no t develop in 
b ro th  cu ltu res inoculated  sim ultaneously from  
th e  sam e wound. T he cause of th e  in h ib i
tion  appeared  to be due to an  an tib io tic  
substance  excreted  by a  non-pathogenic , 
gram -positive, sporing rod  of the B. suhUlis  
g roup . T he an tib io tic  was iso lated  from 
cell-free  fluid and nam ed b ac itrac in . B aci
trac in  is  produced by surface , b u t no t sub
m erged, g row th of the organism  a t 37° Cl. 
for five days, is e x trac tab le  by n-butanol, 
but n o t b y 'th e  usual o rganic solvents, and 
is not p rec ip ita ted  by m an ip u latin g  th e  pH . 
I t  is non-bem olytic  and is non-toxic to 
lab o ra to ry  anim als and to hum an beings on 
subcutaneous injection . I t  is  bac te rio sta tic  
tow ards gram -positive organ ism s; b u t gram - 
n egative  organism s are  insensitive. I t  is 
s ta b le  in  acid, b u t no t in a lka line  condi
tions. B acitrac in  p ro tec ts  lab o ra to ry  
an im als from  le th a l doses of hmmolytic 
strep tococci, Cl. Welchii  an d  Cl. septicum.  
I n  the trea tm en t of local infections^ by 
luemolytie streptococci and  staphylococci in 
m an, re su lts  have been o b ta ined  equal in 
response to pen ic illin  thereapy . A ttem pts 
a re  being  m ade to  produce b ac itrac in  com
m ercially , and it is claim ed th a t  i t  should 
be  available a t less cost th a n  penicillin .

B rian  and M cGow an (Nature,  1945, 156,

145) have isolated a m etabolic  p roduct w hich 
they  call v irid in  from  . cu ltu re  filtra tes of 
Trichoderma vir ide,  an o th e r soil organism . 
T his is of special in te res t since, by con
tra s t w ith  the o th er an tib io tics discussed, 
i t  is highly fung ista tic  and  no t appreciab ly  
b acteriosta tic . S tra in s  of th is  m ould are  
a lready  known to  produce th e  b acterio sta tic  
substance g lio toxin  (see th is  jo u rn a l, 1945, 
J a n u a ry  13, p. 53), which, however, is quite 
d issim ilar from  v irid in . Y ields of 45 mgm. 
per l itre  of cu ltu re  fluid have been ob tained. 
V irid in  p reven ts the  germ ination  of spores 
of Botrylis  alii a t a m inim um  concen tra tion  
of 0.0(35 .ugm. pe r ml. as com pared w ith  a  
corresponding figure 3.0 for g liotoxin, 
0.5 fo r m ercuric chloride and 0.025 fo r di- 
(e thylm ercuri)-hvdrogen phosphate. V irid in  
is said to  be stable in  acid, bu t no t alkaline  
conditions. A nother fung ista t is rep o rted  to 
have been iso lated  by  W idding  from  cul
tu res  of Es. coli. I t  is therm ostab le  and 
in h ib its  the  grow th  of the  pen icillin -produc
ing  m ould, P. notatum.

I t  had  previously been observed th a t 
c erta in  Jam aican  soils w ere inh ib ito ry  to 
th e  sp read  of P an am a  disease (caused by 
Fusarium oxysporum cubense),  , and  th a t 
c e rta in  A ctinom ycetes in h ab ited  such soils. 
G row th of the  A ctinom ycetes concerned in 
w aste liquor lrom  food-yeast m anufacture  
has been found  by T haysen and B u tlin  
(Nature,  1945, 156, 781) to in h ib it the  grow th 
of th e  Fusarium  on agar p lates. So fa r thé 
active substance has been found to  fa il to  
p ass a p o rcela in  filter and to be therm o- 
labile.

G lio to x in

G liotoxin which, as has been m entioned 
above, is produced by 2V. viride,  is 
also produced  by Gliocadium, A sper
gillus and  Pénicillium  species. I ts  
possible s tru c tu re , involving a  pyrazino- 
indole nucleus, w as m entioned in 
la s t y e a r’s review . Dut'cher et al. ( J .À .C .S . ,  
1945, 67, 173G) now p resen t »evidence in 
favour of a  pyrazino-indolene system  eon-

N C = 0  Gliotoxin
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densed w ith a d isu lph ide s tru c tu re . T hey  
consider th a t the  an tib ac te ria l activ ity  of 
g liotoxin m ay be closely connected w ith th is  
d isu lphide s tru c tu re .

(To be continued)
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SA F E T Y  FIRST

Safety Considerations in Plant 
Design—I
b y  J O H N  C R E E V E Y

V A R IO U S conditions giving rise  to acci
den ts m ay be m ore o r less elim inated  in 

design  of p lan t and  equipm ent, for chem ical 
w orks. To be rea lly  accident-free , i t  is 
d esirab le  fo r p lan t to  be  operated  con
veniently ,  so fa r  as possib le ; conditions 
should be such th a t th e  personnel acquire  a  
lik in g  fo r the  p lan t. I t  is likewise tru e  
th a t only when the  personnel grow to  like 
a  p a rticu la r  assembly' of. p lan t, can  we be 
su re  th a t  th a t  p lan t will a tta in  its  fu ll poten. 
tia l efficiency, no m a tte r  how perfec t the  
ind iv idual de ta ils  of design. T hus, a t the  
very o u tse t of design, th e re  is a need for
close con tact betw een the  designing eng i
n eer and essentia l m em bers of p e rsonnel; 
m ost certa in ly  betw een th e  designing engi
neer and those who have been responsib le 
fo r o p erating  the  p ilo t p lan t, if the  la tte r  
ex is ts . I t  is still b e tte r  if one of the  design
ing  engineers can be deta iled  to w ork several- 
sh ifts  as a m em ber of th e  p ilo t-p lan t crew , 
fo r  experience g a thered  first-hand w ill often 
outw eigh all o th er advice as reg ard s  opera-* 
lin g  snags.

F o o lp ro o f  P la n t
T roub les are  g reatly  reduced by designing 

th e  p lan t to be operated  w ith  a  minim um  of 
in te lligence—as d is tin c t from  comm onsense—  
as well as w ith  a m inim um  of m aintenance. 
In  o th er w ords, p lan t should be  m ade as 
nearly  foolproof as th a t  is possible. This 
does no t m ean th a t all fea tu res  of control 
m ust be au tom atic, bu t ra th e r  th a t  there  
m ust be a happy b lending of au tom atic  con
tro l and m anual con tro l. C ontro l effected 
e n tire ly  by in strum en ts is unsatisfac to ry , 
both for operating  efficiency and for free
dom  from  accidents. No m a tte r  how well 
p lan t m ay be equipped w ith  in d ica tin g  and 
record ing  in strum en ts, con tro l valves, etc ., 
th e re  is  s till advantage to be gained by 
le ttin g  an  o p era to r see w h a t is going on 
inside a p a r ticu la r  piece of equ ipm ent, by 
m eans of sight glasses o r inspection  
windows. D irec t observation  of conditions 
inside  a reac tio n  vessel n o t only he lps in  
m ain ta in ing  good conditions of 'o p eration  ; 
i t  is also th e  m eans by w hich useful sugges
tio n s a re  forthcom ing w ith re g ard  to  th e  
p rogress of a  reac tion , because th a t  reaction  
m ay be k ep t continuously u n d e r observa
tion  a t a  tim e when possibly no t m uch is 
known abou t it.

I  can rem em ber how th e  provision of an 
inspection  window 011 a ring-filled frac tio n 
a tin g  colum n saved th e  filling from  being

eaten  away while d istilla tion  of a  p ro d u c t 
con tain ing  a  certa in  percen tage  01 buty l 
alcohol was in progress. S im ilar p ro ducts 
had  passed th rough  th e  still on m any 
form er occasions and  had given no adverse 
conditions, bu t when one p a rticu la r  batch  
reached  a. c e rta in  d eg ree , of concen tra tion  
for buty l alcohol in th e  vapour passing 
th rough  the  colum n, th ere  was rap id  in te r
action betw een v apour and th e  alum inium  
tow er filling, a  s ta te  of affairs wholly u n 
suspected  a t th e  tim e, w hich, b u t fo r th e  
inspection window, would no t have been dis
covered soon enough to avoid serious dam age 
to th e  tow er filling.

C le a n in g  a n d  M a in te n a n c e
C leaning and m ain tenance reduced  to th e  

m inimum m ay give a red u ctio n  of accidents, 
but' bo th  m ust s till  be carried  ou t in  a  satis- 
lac to ry  m anner and as o ften  as necessary. 
M ain tenance le ft in  th e  hands of operating  
personnel is ra re ly  as sa tisfac to ry  as m ight 
be e x p ec te d ; no t necessarily  because i t  is 
done inefficiently, bu t ra th e r  because th ere  
is a  tendency to let it s tan d  over u n til th e  
renew ing  of g land  packings and th e  like  
becomes absolutely necessary. I t  is fa r  
b e tte r  to assign m ain tenance to  a  p ro p er 
m ain tenance  staff, who m ake th e ir  inspec
tions 'reg u la rly  and do w hatever ap p ears 
necessary.

M aintenance is g reatly  eased by accessi
b ility  and convenience; as in th e  case of
o p era tin g  p lan t, p e rh ap s no th ing  causes
m ore difficulty th an  does an  inaccessible
contro l fea tu re . P hysical discom fort in 
reach ing , say, the  liand-w heel of a  valve 
causes a definite elem ent of tiredness, and  
accident as a consequence is  no t unlikely. 
To keep equipm ent troub le-free , i t  m ust be  
m ain tained  in good operating  condition, and 
th is  is done m ost effectively when access is 
easy and d irec t. W hen  insta lling  a  pum p, 
i t  is certa in ly  desirab le  so to a rran g e
m atte rs  th a t  g lands a re  in  a  position w here 
any re-packing m ay be done w ithout incon
venience to eye o r hand . Valve h an d 
wheels, lik e  any levers connected w ith  o th e r 
con tro l devices, should be of sufficient size 
to fill th e  hand  com fortab ly ; position , 
dim ensions, and  stiffness m ust never be such 
as to arouse th e  tem p ta tio n  to  use a  w rench 
o r some o th er tool w hich is  handy.

M anholes also call fo r a  good deal of 
criticism . In  m any eases th ey  are  badly 
p ro p o rtio n ed ; indeed, often th ey  a re  fa r
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too small to be universally  useful. I t  is  
tru e  th a t  size is o ften  reduced to  the  m ini
mum in o rd er th a t the p e riphery  and conse
quen t a rea  o f the  jo in t be m ain ta inab le  in 
good condition  w ith use of the  lowest num 
ber of studs and n u ts ;  yet a  sm all m anhole 
h as d istinc t d isadvan tages outw eighing the  
ease w ith which a tigh t jo in t m ay be rap id ly  
ob tained. W Jierc acciden ts happen—and 
the  rem oval of a  m an th rough  a  m anhole 
too sm all to fa c ilita te  easy rem oval has d ire  
consequences—censure  should be d irec ted  
against th e  ow ner of the p lan t. B u t a p a r t 
from size, which m ust be large  enough for 
a m an to pass th rough  (in or out) w ithout 
g re a t effort, the  provision of hand grips both 
inside and outside th e  vessel w ill do much, 
to aid  en try  and ex it, especially w here th is 
has to be done quickly as in  an  emergency. 
A m anhole cover, m oreover, should, iT 
possible be p rovided w ith hinges, so th a t 
the w eight of the cover is no t inconvenient 
fo r one m an to move. I f  covers a re  p a r ti
cu larly  heavy, th ere  should he co u n te r
w eights. Yet th e  provision of hinges and  
counterw eigh ts is no excuse fo r not reducing  
th e  weight of m étal en te rin g  the  co n struc
tion  of a m anhole cover, so fa r  as th a t  may 
he possible. These rem arks apply likewise 
to covers fo r vacuum  cham bers, and both 
these and m anholes m ay be provided with 
latch  bo lts and hand-levers in place of tho 
usual studs and n u ts req u irin g  a  spanner.

E ffic ien cy  in  S h u t t in g  D o w n
C erta in  p lan t construction  deta ils call for 

m ore th ough t in  p rov id ing  b e tte r  conditions 
of safety. In some cases conditions as ex is t
ing  have been prim arily  due to cu ttin g  th e  
cost, yet w ith careful design a refined form  
of fea tu re  is ra re ly  m ore costly  th an  th e  
commonly adopted* p a tte rn . S im plic ity , of 
construction  should be a p rim ary  aim , 
m aking duo allow ance fo r efficiency and 
m eeting  those conditions of use w hich have 
to  be m et. F o r  th e  effective sh u ttin g  down 
of a  continuous p lan t u n d e r conditions of 
extrem e urgency, for in stan ce , it is d e sir
able th a t the am ount of m a te ria l in process 
a t any in s tan t he very sm all in re la tio n  to 
th e  to ta l hourly  o u tp u t. F o r  in stance, if 
an  evap o ra to r handles ‘20,000 gallons of 
liquor pe r h our, designing fo r ap p rox i
m ately 200 gallons of liquor in  the  en tire  
system  (a p a rt from  feed storage and recep
tion  of product) would m ake it ex trem ely 
easy to sh u t down in the  m inim um  of tim e.

T he choice of m ate ria ls  of construction  
fo r chem ical p lan t has received m uch con
sideration  ; yet in m inor m atte rs  which in 
fluence safe working of chem ical p lan t th ere  
are  d e ta ils  which are  no t alw ays considered  
exhaustively. In  asking fo r d a ta  upon 
available m ateria ls , th e  designing engineer 
does no t always fu lly  describe the  général 
n a tu re  of the  process, nor accen tua te  th e  
o u tstan d in g  differences betw een in te rm it

ten t and continuous w orking, in  the  in te r 
m itten t process, fo r instance, th ere  is less 
chance th a t some unsuspected  harm ful im
p u rity  will be in troduced  from  one . of th e  
constructional m ateria ls , and th ere  is also 
m uch less dan g er of corrosion due to  con
tac t betw een d issim ilar m ate ria l. A gain , a  
m ateria l w hich proves to he en tire ly  sa tis
factory  for sm all pieces of equipm ent m ay 
not he a t  all su itab le  for equipm ent of 
larg e r size. T h is  h as to he bo rne  in m ind 
when tran s la tin g  any process from  p ilo t 
p lan t to com m ercial p roduction , fo r unex
pected corrosion when th e  p lan t is in o p e ra 
tion m ay adversely affect its safety aspect. 
T he velocity of A liqu id  passing th rough  the  
non-ferrous m etal tubes of condenser o r 
heat-exchanger, under some conditions, has 
pronounced effect upon the life of the  tu b es ; 
they  may fail rap id ly  a t  velocities alcove a, 
c e rta in  c ritica l po in t, w ith consequent 
d anger o f trouble  by sudden escape of liquid 
o r vapour.

D is to r t io n  T r o u b le s
W here  reac tio n  vessels a re  provided w ith 

a  sim ple form  of welded-on jack et, in th e  
need of a lte rn a te  h eatin g  and cooling by 
steam  and cold w ater re sp ec tiv e ly ,*" any 
ra p id  change of tem p era tu re  m ay easily dis
to rt the top of the  ja ck e t. O ccurring  a t 
each heating  and cooling cycle, th is sligh t 
d isto rtion  will sooner o r la te r  cause a 
fa ilu re  of ad jacen t welding. Such fa ilu re  
usually  occurs when W ater begins to c ircu 
late  in the  ja c k e t;  yet consequences really  
become serious when steam  is again  a d 
m itted  and quickly reaches full p ressure. To 
avoid th is the rin g  closing th e  a n n u la r  space 
betw een the  shell of the  jack e t and th a t 
of the  vessel itself m ust he one w hich w ill 
“  Hex ”  and th ere fo re  avoid ru p tu re  of the  
w elding. T h is  involves a  construction  m ore 
expensive th an  th a t  commonly adopted , th e  
la tte r  being one generally  reg ard ed  as qu ite  
p racticab le  fo r m erely heating  w ith steam  
up to a p ressu re  of 40 lh ./sq . in.

V essels which are  heated  by an ex te rn a l 
steam -jacket are  likely to develop con
siderab le  v ib ration  when th e  charge of 
liqu id  is boiling ra p id ly ; th is v ib ration  be
comes si ill g re a te r  when the vessel is agi
ta ted  sim ultaneously. T o carry  such a. 
jack eted  vessel by s tru c tu ra l steelw ork, i t  
is usual for angle b rackets to  be welded to  
the jacket n ear the top of th e  la tte r ,  so th a t  
m ost of the weight of the  charge is below 
th e  level of these supports. Y et when the  
capacity  of such a vessel is subsequently  
increased  by ex tend ing  th e  to p , th ere  often 
is no read justm en t of the level at w hich the  
angle b rack e ts  a re  fixed. S tab ility , un d er 
these conditions, leaves m uch to  Ire desired  
w hen v ibration  sets in , due to  boiling  of th e  
charge «and ag ita tion  sim ultaneously, even 
when the  ex ten t of th is v ib ration  previously 
was negligible.
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Industrial Safety Gleanings
Fire Risk from Wool Oils

A  U S E F U L  leaflet, published by  B enjn . R. 
V ickers & Sons, L td ., 3 G rosvenor Road, 

Leeds, 0, deals w ith  th e  Spontaneous M eal
ing of W oollen Blends. I t  points out th a t 
such h e a tin g  may vary from  a  gentle  w arm th 
to ac tual ch arrin g  or com bustion of the  wool, 
and son constitu tes a m ajo r fire hazard . 
Since h eat genera ted  in the  cen tre  of sheeted 
wool has little  chance of being dissipated  by 
conduction , the  effect is cum ulative, and if 
it is the  re su lt of chem ical reac tion  the 
reac tion  itself is accele rated  by the  heat 
produced.

Two m ain  causes a rc  assigned : (1) th e  
p resence of excessive w ater together w ith 

•  unscoured woo), o r scoured wool .which lias 
been o v er-d ried ; (2) the use of an unsu itab le  
wool oil.

T he exact reasons why heating  tak es place 
betw een w a ter and greasy wool do no t appear 
to have been sa tisfac to rily  exp lained , bu t 
th ere  are! reasons for supposing th a t  it may 
be due to b ac teria l a n d /o r  enzym ic activ ity  
a ris in g  from  the raw  wool. Low er fa tty  
acids and ketones are form ed, having a 
som ew hat sh a rp  acrid  smell, w hich, how
ever, usually  d isappears du rin g  the  carding 
of the  wool. In  the case of over-dried 
scoured wool, the  heating  m ay be due to the 
“ h eat of w e ttin g ” of dry wool, which is not 
inconsiderable.

T he second m ain cause of spontaneous 
com bustion  is m ore capable of scientific 
trea tm en t, as knowledge of the  technology 
of wool oiling is now sufficiently fa r  ad 
vanced. T he in troduction  of s tr ic t chem i
cal con tro l in to  the  industry  has resu lted  in 
the  se ttin g  up of h igh s tan d ard s  based on 
increasing  technical know ledge and skill.

A n t io x id a n ts  a n d  P r o - o x id a n ts

W hen a fa tty  oil is exposed to the  action 
of oxygen or a ir , th ere  is a period during 
which ox idation  is e ith e r nil o r very sm a ll; 
when th is  period is exceeded oxidation  sets 
in  and usually  increases in severity  for 
reasons a lready  sta ted . T h is delay  in ,oxi- 
datiofl is thought to be due to  the presence 
in the- oil of c erta in  n a tu ra l substances, to 
which the  genera] nam e of an tiox idan ts is 
given. T he exac t com position of the  n a tu r 
ally  occurring  an tio x id an ts  is in  m any cases 
no t known, bu t there  are a  num ber of know n 
chem ical substances which m ay be added to  
oils ¡11 sm all q u an titie s  to give the  same, 
effect. A lm ost any fa tty  oil o r fa tty  acid 
of w hatever oxidising capacity  m ay be im 
proved in respect o f its  ra te  of ox idation , 
and hence its heat-producing  tendencies, by 
the  add ition  of app ro p ria te  am ounts of a 
su itab le  an tio x id an t. Oils which would 
norm ally be classed as dangerous may, a fte r 
such trea tm en t, be found to  sa tisfy  th e

exacting  requ irem ents of the fire offices, and 
also to be sa tisfac to ry  in  actual working 
conditions.

T h ere  are  also p ro-ox idan ts, w hich, as 
th e ir  nam e im plies, accelerate  th e  ra te  of p 
ox idation .. Among these substances, from  
a  wool oiling s tan dpo in t, a re  th e  salts of 
iron and chrom ium , e ith e r of w hich m etals 
is likely to be p resen t on the  wool, and 
therefo re  to become a  con tam inan t of the  
wool oil. C hrom ium  is a norm al co n stituen t 
of wool which has been dyed w ith th e  
assistance of sodium o r pTitassium b ichrom 
ate  ; iron  is frequen tly  found as an  im purity  
in  wool oils which have been sto red  in iron 
tanks o r drum s. Suppose a wool oil trea ted  
w ith  an tiox idan t comes in to  association with 
e ith e r of these m etals on the wool, the resu lt 
is a so rt of b a ttle  betw een the  an tio x id an t 
and th e  p ro-ox idan t. If  the  pro-oxidant has 
the  m ore pow erful effect, th en  the  p ro tec
tive action  of the  an tiox idan t m ay be com
pletely offset, w ith th e  resu lt th a t  ox ida
tion may then  proceed a t a r a te  equal to 
o r g rea te r th an  th a t shown by the  o rig inal 
oil w ithout an tiox idan t. T liis is not so 
m uch an  argum en t against th e  use of anti- 
o x idan ts in wool oils, bu t ra th e r  against 
th e ir use fo r th e  purpose of m asking an 
otherw ise unsu itab le , oil. T he pro tec tion  
afforded by an tio x id an ts  is no t perm anen t ; 
they  m erely delay  th e  onset of oxidation , 
though adm itted ly  for long periods.

A frequen t cause of fires in  woollen m ills 
is to be found in accum ulations of oily card  
fe ttlin g s , which a re  often  bagged up  and 
allowed to lie about. T hree  reasons m ay 
be given why th is m ust be regarded  as a. 
special fire risk  : (1) th ere  is usually  a high 
percen tage  of oil in the  fe ttlin g s; (2) th ere  
is alm ost alw ays heavy iro n  co n ta m in a tio n ; 
an d  (3) the  fe ttlings will con tain  a  fa ir  pe r
centage of old, h ighly oxidised oil, which 
may act as an oxidation  cata lyst to new oil.

S u g g e s t io n s  fo r  A v o id in g  H e a t in g

(1) T he wool oil should show a slow 
oxidation  ra te  in the “ M ackey ”  tes t, hu t 
should also have a  low to ta l capacity  for 
ox idation , i.e ., it should have a low iodine 
value and no t con ta in  apprec iab le  q u an ti
ties of acids of a  g rea te r u n sa tu ra tio n  th an  
is rep resen ted  by one double bond.

(2) A sem i-neutral type of oil as opposed 
to the  h ighly  acid type is less likely to  
become con tam inated  by iro n  soaps, w hich  
are  known to accelerate  heating .

(3) Oil em ulsions should no t be used on
blends con tain ing  greasy  wool. F o r  b lends
contain ing  grease, su in t, lim e and recovered 
m ate ria ls , d ry  o iling should alw ays be used.

(4) F e ttlin g s  should be disposed of 
im m ediately.
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Science in  W elfare
S c ie n t i s t s  a n d  th e  U n i te d  N a t io n s

(from a Correspondent)

S IN C E  com m ent was m ade, in  la s t w eek’s 
issue of T h e  C h e m ic a l  A o e , concerning 

th e  tw o-day conference on “  Science and th e  
W elfare  of M an k in d ,”  w hich the  Associa
tion  of Scientific W o rk ers, along w ith a 
num ber of o th er scientific o rganisations, is 
to  hold a t the B eaver H a ll over th e  p resent 
week-end, fu r th e r  in te res tin g  d e ta ils  have 
been revealed . T h e  L ord  P re s id en t, M r. 
H e rb e rt  M orrison, who will open th e  con
ference, will deal w ith th e  place and o rg an i
sa tion  of science in  th is country  in  the  
im m ediate fu tu re , as well as w ith  questions 
concerning th e  supply of scientists. A tru ly  
rep resen ta tiv e  team  of leading B ritish  
sc ien tists w ill be jo ined by some 40 scien tists 
from  abroad , no tab ly  from  C anada, H olland , 
F ran ce , and C hina. I t  is  hoped th a t  a  
delegation  rep resen tin g  th e  U n ited  S ta tes  
F ed e ra tio n  of A tom ic Scien tists, and one 
from  Soviet R ussia , w ill arrive  in  tim e.

W o rld  F o o d  C r is is

T h e  recen t ab ru p t developm ents in  th e  
w orld food crisis and  m eans fo r its  a llev ia
tion , a s  well as th e  p reven tion  of sim ilar 
fu tu re  ca tastrophes, w ill undoubtedly  be 
discussed by a  num ber of speakers. Special 
in te res t will, however, be a ttach ed  to  w h a t 
D r. II . L . R ichardson , adv iser on O verseas 
A g ricu ltu ra l R esearch  and D evelopm ent to  

who lias had  long experience  in land- 
m ain tenanee w ork in  S o u th -E astern  A sia, 
will have to say on th is  sub ject.

As th e  U n ited  N ations have been m eeting 
in L ondon du rin g  recen t weeks, the  th ird  
session, devoted to bo th  th e  In te rn a tio n a l 
and th e  N a tional O rganisation  of Science, 
assum es special significance. As P ro fesso r 
J .  D . B ernal em phasised to your co rrespond
en t, steps a re  being taken  to ensure  th a t 
the  counsel of sc ien tists  w ill be h eard  in the  
U n ited  N a tio n s O rgan isation , fo r science 
should have its  p lace in th e  Econom ic and 
Social C ouncil, in th e  T rusteesh ip  C ouncil, 
and in such special bodies as th e  Food and 
A g ricu ltu ra l O rganisation  (the d irector- 
genera l of w hich, S ir Jo h n  Boyd O rr, has 
been a  v ice-president of th e  organising 
body.

F ina lly , th e  g rea t p a r t  scientists can p lay  
in  the reco n stru c tio n  of B rita in  w ill receive 
due recognition  a t the  conference. Never 
before has tiiere  been such a  d e te rm ination  
am ong scien tists to  bend th e ir  skill to  serve 
th e ir  Country’s needs, fo r they  believe th a t  
th ere  w ill be no re tu rn  to the  sad  w astage of 
science, w hich form ed such a  depressing  
featui-e of th e  in te r-w ar y ears . P eace  has 
b rought m any new constructive  task s to  th e  
fo re  and scien tists in  all lan d s a re  anxious 
to co-operate in th e ir  solution.

E lectrodeposito rs’ D inner
P r e s e n ta t i o n  to  H o n o r a r y  O ffice rs

ON F e b ru a ry  1 th e  E lec trodeposito rs’ 
T echnical Society revived an  old custom  

by holding th e ir  first p o s tw a r  annual d inner 
and daace  (at the  I lo lb o rn  R e stau ran t, 
London). A large a tten d an ce  w itnessed th e  
p resen ta tio n s m ade on behalf of th e  m em 
bers to D r. S. W ern iek  (past lion, seere- 
ta ry ), and M r. F . L . Jam es (lion, trea su re r) .

Dr. H ep b u rn  (im m ediate past p residen t) 
poin ted  ou t th a t bo th  D r. W ern iek  and M r. 
Jam es had  served th e  Society well fo r m any 
years—the form er for some 19 years, and 
the la tte r  fo r 15. T h e ir  services had proved  
pa rticu la rly  valuab le  during  th e  w ar years 
when the Society carried  on a t its  L ondon 
head q u arte rs . H e presen ted  an in sc rib e d , 
silver inkstand  to  D r. W ern iek , and a silver 
tea  service to M r. Jam es.

P r e s i d e n t ’s  R e sp o n se

D r. W ern iek  (p residen t), responding, said  
th a t a lthough  conditions w ere difficult to-day 
in th e  e lectrodeposition  industry , they  h ad  
m uch to be th an k fu l for, and c ited  his experi
ences during  a visit to F ran ce  last O ctober 
when he found  th e ir opposite num bers 
struggling  against alm ost insuperab le  diffi
culties. F o r  exam ple, i t  was necessary to  
buy the  various chem icals used in e lectro 
p la tin g  in the  B lack M arket a t  an  exorbi
ta n t price, and it  was no t uncomm on fo r th e  
e lectricity  supply to fa il a t c ru cia l m om ents.

E lectrodeposition , he said, was very m uch 
the  handm aiden  of the m eta llu rg ica l in d u s
trie s and in consequence he feared  th a t  i t s  
w ar record  w as ap t to  be largely  overlooked; 
y e t th ere  w as no phase of the  w ar w hich it 
d id  no t en ter. T he m etallu rg ical pe rfo rm 
ance of alm ost every device of w ar owed 
som ething to the  m etal finisher. E very  aero  
com ponent was pro tec ted  by  a nodising; 
m uch of th e  steel by cadm ium  and zinc 
p la tin g ; w hile heavy nickel and h a rd  ch ro 
m ium deposits im m ensely im proved th e  su r
face p ro p erties  of v ita l w ar com ponents.

T he a rriv a l of peace conditions m ean t a  
ra p id  change over from  h a rd  chrom ium  to 
decorative  chrom ium  p lating , w hich was now- 
being applied  on a  g re a t d iversity  of-goods. 
T he new  p la tin g  would be d ifferen t from 
the old, in  th a t ,  o u t of th e  ste rn  necessi
ties of w ar, q ua lity  p la tin g  had  been born . 
T h is  fully v in d ica ted  th e  policy of the
E .T .S ., w hich h ad  th ro ughou t stood for 
electro-de'pdsits w hich w-ould give adequate- 
service. E lec tro p la te  w-ould lose i ts  stigm a 
of being  a  cheap and shoddy finish and 
becom e the h a ll-m ark  fo r  service and value.

M r. Jam es also rep lied  to D r. H e p b u rn ’s 
to as t, and D r. H . J .  T . E llingham  (past p re 
s id en t), w ith  m any am using sto ries , proposed 
the  to as t of “  T he G u ests ,”  to  w hich M r. 
G. M arlow  (F arad ay  Society) responded.
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A M O KG the m any and varied  problem s 
exam ined during  1945 by th e  R esearch  

L ab o ra to ry  of the  B ritish  T hom son-H ouston 
Co., L td ., R ugby, th e  following po in ts a p 
p e a r to be of special in te res t to the  chem ical 
and allied  in dustries

G la s s  R e s e a rc h
In  the  d ep artm en t concerned with glass, 

m uch effort has been devoted to a search  for 
new  glass com positions in  lam p and valve 
m anufactu re . M any new glasses have been 
m ade on a  lab o ra to ry  scale, several on a 
sem i-com m ercial scale (m elts of about 
100 lb.) and some, for exam ple, glass know n 
as C.40, on a  fu ll com m ercial scale. C.40 
glass was specially  designed fo r sealing to 
K ovar and Fern ico  type iron-nickel-cobalt 
alloys and th e  glass lias been  in com m ercial 
p roduction  fo r several m onths, follow ing 
m ore in te rm itten t p roduction  du rin g  the  last 
two o r th ree  years. T he G lass R esearch 
L ab o ra to ry  h as co-operated  closely w ith 
several m anu fac tu re rs  of alloys in  th e  de
velopm ent and s tan d ard isa tio n  of alloys of 
th e  K ovar type, as a re su lt of these com
bined  efforts B ritish-m ade alloys is now' 
available. V alves and  lam ps using th is 
alloy and glass a re  now in developm ent.

A’ leadless g lass has been designed for 
sealing  to  iron  and m ild steel, and has been 
m ade successfully on a  p roduction  of steel- 
glass “  W indonuts ”  in  which the  seal b e 
tween glass and m etal (copper-plated m ild 
steel) is oil tig h t. E xperim en ts w ith new 
alum inosilicate glasses sealing to  m olyb
denum , h a rd er th an  any glass previously 
founded in  a  glass w orks, a re  giving in te res t
ing re su lts  in con junction , w ith  discharge 
lam p design. T hese glasses a re  also useful 
in  m aking chem ical ap p ara tu s , p a rticu la rly  
com bustion tub ing . Of glasses m elted so 
fa r only on a  lab o ra to ry  scale, special m en
tion  m ay ’be m ade of research  on phosphate  
glasses. A lkali-free phosphate  glasses a re  
extrem ely  fluid a t very high tem p era tu re , 
yet h a rd e r  th an  bo rosilicate  glasses a t, say, 
050° C. T he d.c. resistiv ity  is h igher th an  
fused silica.

O ther w ork lias included th e  search for 
b e tte r  m ate ria ls  fo r  gas and steam  tu rb in e s ; 
the  developm ent of a non-destructive  m ethod 
of de tecting  in te rn a l flaws in  fe rrous and 
non-ferrous m ate ria ls , and of an  ap p ara tu s 
fo r de tecting  sp lits in  tungsten  w ire ; the  
study of th e  effect of varn ishes on in su la tin g  
oils ; and of th e  problem s of fungus (mould) 
grow th on in su la ting  m ateria ls.

S tudy  of th e  use of poly thene in  connec
tion  w ith  R ad ar app lications have been of 
considerable value. B eing a  new type  of 
m ateria l, it has been necessary to devise new 
equipm ent, tools, and fab ricatin g  m ethods.

O rig inal developm ent w ork carried  ou t in  
th e  B .T .-H . lab o ra to ry  enabled  th e  factory , 
and o th er firms, to  accom plish successfully 
the in tr ic a te  p roduction  op eratio n s involved 
in producing precision  p a r ts  ( ± 0.001 in.) 
having high perform ance ch aracteris tics . 
T he m ain  new  m ethod of fab rica tio n  has 
been w elding, and equipm ent h as been de
signed fo r welding p a r ts  of poly thene and 
sim ilar therm o-plastic  m ateria ls .

T he developm ent of an  enam elled w ire, 
w hich w ould have th e  m echanical resistance  
to  abrasion  and hand ling  th a t  is  so charac 
te ris tic  of silk  o r cotton  covered w ire, w as 
of ex trem e urgency d u rin g  the  w ar period , 
and it becam e necessary  to concen tra te  on 
the p roduction  of a  su itab le  varn ish  base. 
A fte r considerable experim ent and develop
m en t w ork , an  enam elled w ire va rn ish  base 
was m ade w hich was considered to  give un i
form ly satisfacto ry  resu lts . T he resu lting  
enam elled w ire, “  T h erm ex ,”  was developed 
in  co-operation  w ith th e  L ondon E lec tric  
W ire  Co. & Sm ith , L td .

S ilic o n e s
Of various in su la tin g  m ateria ls under in 

vestigation , p e rh ap s th e  m ost in te res tin g  a re  
the  silicones. In  m any resp ec ts  these p ro 
du c ts possess o u tstand ing  advantages, an d  
the  e lectrica l in d u stry  is p rim arily  in te r
ested in them  because .of th e ir exceptional 
h eat stab ility . T hus conventional varn ished  
glass cloth has a  fab ric  base w hich w ill w ith 
stand  5003C ., b u t th e  va rn ish  film itself 
cannot be used safely above 100° C. in so f a r  
as con tinuous operation  is  concerned. S ili
cone varn ish  films will w ithstand  175° C. 
continuously, and m uch h igher tem p era tu res  
of the  o rd e r of 200-250°C ., for very consider
able periods w ithout any percep tib le  sign of 
m echanical o r e lectrical d e te rio ra tion .

T he technical difficulties in  reg ard  to  p ro 
ducing silicone ru b b ers  have been largely  
overcom e, and a t th e  m om ent a tten tio n  is  
being  concen tra ted  on the  oils and greases. 
H ere again  tire in h eren t th erm al s tab ility  is 
evidenced by the  fa c t th a t  th e  silicone oils 
will w ith stan d  continuous h eatin g  a t  150°C. 
w ithout show ing any tendency to  acid  form a
tion, sludging, e tc ., w hich constitu te  some 
of th e  m ajo r d isadvantages of hydrocarbon  
oils—disadvan tages w hich m anifest th em 
selves a t  tem p e ra tu res  of about 6 0 °C. T he 
o th er p ecu liar ch arac te ris tic  of such oils is  
th a t  th ey  have p rac tica lly  a  neglig ib le 
change in  viscosity w ith  increase  in tem p era 
tu re . T his is best illu s tra ted  by  th e  g reases, 
w hich have a  vaseline-like consistency a t 
room  tem p era tu re . T hey re ta in  th is  con
sistency a t tem p era tu res  as low  as — 50° C ., 
and , w h a t 'is  p e rh ap s  m ore rem ark ab le  s till , 
a t tem p era tu res  as h igh as 250°C.
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A  C H E M IS T ’S  B O O K S H E L F

Q u a n t it a t iv e  O r g a n ic  M i c r o a n a l y s is ; 
based on the m ethods of F r itz  P reg l, 
4th E nglish E d . R evised and E d ited  by 
Ju liu s  G ra n t. London : C hurchill.
P p ., 238; F igs. 94. 21s.

T he ap p earance  of th is book should not 
be trea ted  casually  as being m erely th e  re- 
em ergence of a s ta n d a rd  work fo r some tim e 
unobtainab le . On the co n tra ry , it should 
provide a  landm ark  in the  h isto ry  of mioro- 
ehem istry  in th is  country. D r. G ra n t’s 
w ork ind ica tes clearly  to  th e  B ritish  read er 
fo r the first tim e a fact which was realised 
by A m erica quite  a few years ago, but 
im plicitly  ignored in  much of th is coun try ’s 
l ite ra tu re , th a t o rganic q u an tita tiv e  micro- 
analysis m ust no longer be regarded  as a 
technique labelled “ m ade in  G erm any.” 
F o r  the  first tim e, too', a tran s la tio n  of th is 
book—-it would be fa ire r to  call it a rendering  
— gets aw ay from  th e  im pression th a t  i t  has 
been p rep ared  w ith  the o rig ina l tin d e r one 
hand  and a G erm an-E nglish  dictionary- 
under the  o ther.

No one, unless hopelessly biased, would 
a ttem p t to b e little  the  value of the late  
F r itz  P re g l’8 con tribu tions to organic 
an a ly sis ; b u t.th e re  has been for long a  P reg l 
cu lt, w hich P reg l him self, as a pioneer, 
would have been the  first to deplore. T h is 
has held  th a t m icroanalysis and the P reg l 
m ethods w ere synonym ous, and th a t  to dare  
to devia te  from  the  m ethods of P reg l and 
h is im m ediate pupils, o r to a lte r  one jo t of 
the o rig inal p resen ta tio n , would be alm ost 
as sacrilegious as to p a rap h ra se  and gloss 
the T en Com m andm ents. T h ere  is m uch 
tru th  in the  paralle l th a t  m ight be presented  
if one im agined th a t G erm an  physicists had 
refused to  accept physics o tjier th an  as p ro 
pounded by Newton.

T h is  is no t to snv th a t the  p resent edition  
is w ithou t flaws. But th e  idea behind the 
book is one th a t  has long been desirab le— 
to  produce fo r B ritish  analysts som ething 
th a t should con tain  the best of all th e  ava il
able m ethods.

T he very useful section 011 m anipu lations 
req u ired  fo r the purification  of o rganic com
pounds could, in  the  rev iew er’s opin ion, be 
im proved by fu r th e r  extension. P u rity  is 
an im p o rtan t consort of accu rate  analysis 
’which is too o ften  neglected. In  th is con
nection it is suggested th a t  D r. G ra n t m ight 
also consider, for a fu tu re  ed ition , the  in 
c lusion  of m ethods fo r the  de tection  of 
o rgan ic  elem ents. In genera l, q ua lita tive  
analysis m ust precede q u an tita tiv e  analysis.

T he m ain  b u lk  of th e  an aly tical w ork has 
been revised , rew ritten , and a rran g ed  in 
m ore logical o rd e r, and a m uch c lea re r 
p ic tu re , on th e  whole, is p resen ted  to  th e  
re ad e r th an  in  previous editions. T he in tro 
ductory c h ap te r  011 m icrochem ical balances 
recognises th a t balances o th er th an  G erm an

models exist. I t  m ight, how ever, be c leare r 
and fuller 011 th e s u b je e ts  of precision and 
sensitiv ity , facto rs w hich th e  U n ited  S ta tes  
have shown to be too m uch taken  for 
g ran ted .

T h ere  is a chap ter dealing w ith some 
physical m ethods of use to the  organic 
analyst. In  its p resen t form  th is offers 
little  m ore a id  th an  would a series of re fe r
ences. In  fu tu re  ed itions i t  would not be 
out of place to expand it  considerably. The 
section dealing  w ith  absorp tion  spectroscopy 
could well have diverged more from  the 
orig ina l, since it surely does not p resen t 
the  best nor the m ost convenient m ethod of 
ob ta in ing  an abso rp tion  spectrum . I 11 the 
alm ost equally  abbrev iated  section dealing 
w ith chrom atographic  analysis, no m ention 
is m ade of a lum ina as an adsorben t, th e  book 
sta tin g  th a t  “ the oxides, hydroxides an d  ’ 
sa lts  of the  a lka line  ea rth s  are best fo r th is 
pu rpose .”  T his is not the rev iew er’s f in d -’ 
ing. F ina lly , F igs. 26 and 29 are  upside 
down, while F ig . 24 can h a rd ly  be considered 
as d raw n to scale if it p o rtray s micro  
ap p ara tu s , as described on page 28.

I t  m ust be stressed th a t  m ost of the Taultk 
no ted  a re  fau lts  of om ission, and in view of 
p resen t paper supplies these m u st occur in 
any book. In  o th er w ords, the  review er r e 
gards m ost of the  fau lts  as m inor, and pe r
haps unavoidable. T he im portance o f the 
new ed ition  for m icroanalysis in th is  country 
can hard ly  be over-em phasised. T he book 
should be bought by all m icroanalysts, 
w hether o r not—perhaps, indeed, especially  
if—they a lread y  possess a copy of the  
previous edition.

M exican Im p o rt R estric tion
C h em ica ls  A ffected

A  M EX IC A N  official c ircu la r, da ted  
November 27, and reproduced in full in 

the Hoard of Trade Journal  of Ja n u a ry  19, 
subjects the follow ing goods to  restric tio n  
on im porta tion  in to  Mexico :

C arbonate  of calc ium ; liquid organic 
acids, unspecified ;. solid o rganic acids, u n 
specified ; m ix tures of e th e rs  and alcohols 
used for p a in ts  and  va rn ish es ; e thers, un 
specified, - w eighing w ith  im m ediate con
ta in e r over 200 k g .; e th e rs , unspecified; 
sa lts , unspecified, of o rgan ic  orig in , w eigh
ing w ith im m ediate con ta iners m ore than  
20 kg. ; sa lts , of organic  o rig in , unspecified ; 
ace ty lene; m ix tu res  and p rep ara tio n s  of 
organic orig in  used in the  m anufactu re  Of 
ph arm aceu tical p ro d u c ts ; inorgan ic  liquids, 
acids, unspecified ; 1 inorgan ic  solids, acids, 
unspecified; lead  c lirom ate; hypochlorite  of 
calcium  ; calcium  chloride  in  flakes, no t d e 
liquescent, packed in  cloth o r pap er sacks, 
weighing w ith im m ediate co n ta in ers m ore 
th an  45 kg. ; ch lo ra tes of potassium  and 
sod ium ; m ix tu res and p rep ara tio n s  of
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m ineral orig in  used in  the  m anufactu re  of 
p h arm aceu tical p ro d u c ts ; m ix tu res and 
p rep ara tio n s  w ith a  chloride  base, used as 
bleaches in  in d u s try ; calcium  ca rb id e ; m ix
tu re s  and p rep ara tio n s of orgauo-m etallie 
orig in , used in the  m an u fac tu re  of p h arm a
ceu tical p ro d u c ts ; a rsen ite  o r a rsen a te  of 
calcium  and th e ir  insecticide p repara tio n s, 
a rsen ite  or a rsen a te  of copper and th e ir  
insecticide p rep ara tio n s, w eighing with im
m ediate  co n ta in ers m ore th an  20 kg. ; 
arsen ite  or arsenate  of lead and th e ir  in 
secticides; liqu id  insecticide p rep ara tio n s 
d erived  from  p y re th rum  w ith  arom atic  sub
stan ces; a rsen ites o r a rsenates , unspecified, 
and  th e ir  insecticides, w eighing w ith  imme
d ia te  co n ta in ers m ore th an  20 kg. ; insec
ticide p rep ara tio n s, unspecified; acetate- 
arsenate  of copper (P a ris  green).

G erm an  Technical R eports
T h e  L is t C on tin u es

T H E  follow ing re p o rts  subm itted  by 
team s of in d u str ia l ex p erts  who have 

v isited  G erm any under the auspices of the 
C om bined In telligence O bjectives Sub-Com 
m ittee  and the  B ritish  In telligence O bjec
tives Sub-C om m ittee a re  available and may 
lie purchased  a t II.M . S tationery . Office. 
T he las t list app eared  in T h e  C h e m ic a l  Ace 
011 F e b ru a ry  2 , 1916.

C IO S  A X I I I —-13. Clinical Testing of  
Antimalarials bn I .G .  Farben, Elberfeld  
(Is. Gd.).

C IO S X X I I I —23. Pharmaceuticals and
Insecticides,  I .O , Farben, Höchst-Main  
(3s. ud.).

C IO S  X X  V— 19. I .G .  Farbenindustrie ,  
W olfen  F arbenfabrik ,  Wolfen near Halle 
(is.).

CIOS X X V I —86 . German Steel Foun
dry Methods  (Is. 6d.).

CIOS X X V I — 87. Dachs  1. Lubricating  
Oil Plant,  Porta, Germany  (Is.).

C IO S X X V I I —26. Deutsche Edelstahl
werke A .G . ,  K re fe ld  (Is.).

C IO S X X V I I — 29. Metallurgical High
Lights in the  recent Manufacture o f  Rolled  
Stee l  Plates and Sheets  in Germany  (Is .) .

C IO S  X X V I I — 39. I .G .  Farbenindustr ie ,  
Uerdigen : Scientific lab o ra to ry , lacquers,
and pain ts, glues (2s.).

C IO S X X V I I — 40. Deutsche Edelstahl- 
irerke A .G . ,  H ochfrequem-Tregelstäh l ,
G .m .b .H . ,  Bochum  ; C en trifugal casting  of 
high alloy steel (Gd.).

C IO S X X V I I —42. Bochumer Verein
A .G . ,  A b t .  S tah lw erke  B o ch u m :  C en tri
fugal casting  (6d.).

C IO S  X X V I I — 4 8 . Chemische W erke
A lbert  and o ther Pharmaceutical Targets,  
Wcisbaden  (Is. Gd.).

C IO S X X V I I — 5 4 . Chemische W erke
Essener Steinkohle  A .G . ,  Bergkamen, Ger

many  : Inspection  of F ischer-T ropseh  p lan t

C IO S X X V I I —70. G utehoffnungshütte  
A -G .,  S te rk r a d e :  R eaction  vessels i'or the 
Fischer-T ropseh  synthesis (Gd.).

C IO S X X V I I —88 . M anufacture  o f - S tee l  
Tubing by H o t  Extrusion, M annesmann  
Rohrenmerke,  A n n en -W it te n  (2s.).

CI OS  X X V I I —93. Wirtschaft l iche For-
schungs G .m .b .H .  Fuel Blending Sta tion ,  
Heiligenstadt  (Is.).

CI OS  X X V I I — 100. S tah lw erke  Krieger,
Oberkassel  (Gd.).

R IO S  13. The  German M o n ta n -W ax  
Industry  (Is. Gd.),

B I O S  94. Kali-Chemie^  I lhenania Plios'- 
■phat W e rke  Brunsbüttelkoog  : M anufacture  
of phosphate fe rtilise r  (2s.).

B IO S  116. Pharmaceuticals:  Research  
and Manufacture a t  I .G .  Farben  (23s.).

B I O S  119. Deutsche Versuchsanstalt  
f iir  L u f t fahr t  (D. V.L .)  In s t i tu t  fü r  B etr ieb 
stofforschung : A viation  fuels and  lu b ric a 
ting  oils (3s. Gd.).

B I O S  121. W irtschaftl iche Forschungs
gesellschaft m .b .H .  ( W I F O ) Heiligenstadt  
Installation : F u e l b lending sta tio n  (Is. Gd.).

L E T T E R  T O  T H E  E D IT O R

Irish  Barytes Exports
S i r ,— Since the  s ta r t  of th is com pany in  

1942 we have been getting  your excellen t 
jo u rn a l T h e  C h e m ic a l  A g e  and w ere very- 
pleased w ith your reference to  b ary tes from  
E ire  in  th e  issue dated  F eb ru a ry  2. 
H ow ever, as the  export figures quoted 
for N ovem ber, .1944, and  1945, are 
liable to lead  to a m isunderstand
ing of ou r p o ten tia lities , we would ap
p rec ia te  your n o ting  the  follow ing export 
figures. T he m ain reason  for such v a ria 
tions has been th e  difficulty in  p rocuring  
ships, w hich has been no easy m a tte r  in 
recen t years.

1944 To England To Scotia ml
O ctober 704 45
Novem ber 30
D ecem ber 509 ' 42

1945
Septem ber 048 (crude) 107

840 (refined)
O ctober 20 in
November' 140
D ecem ber 598 154

277 (crude)
1946

Ja n u a ry 898 (refined)
T h e  m ain developm ent plans to  iuerei

our p roduction  to 12,000 tons annually , and 
20,009 tons eventually , caused the*  sm all 
figures in O ctober and* Novem ber las t year. 
—Y ours fa ith fu lly ,

B kniu  lben  B a r y t e s , L t d .,
A , G .  J e n n in g s ,

Sligo, F eb ru a ry  4. G en era l M anager.

C
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P arliam en ta ry  Topics
N ig e ria n  P a lm  Oil

IX the H ouse of Commons las t week, M r. 
S k in n ard  asked th e  S ecretary  fo r the 

Colonies w hether, in the  ligh t of th e  th re a t
ened d e te rio ra tio n  of th e  palm  oil industry  
of N igeria , p lan s w ere being form ulated  for 
m odernising  it,  p re fe rab ly  on th e  basis of the  
co-operative effort of the people.

Mr. G eorge H all sa id  he was consider
ing w ith  the  G overnm ent of N igeria  com 
prehensive schemes w ith the  ob ject of secur
ing  the  g rea tes t efficiency in  palm  oil p ro
duction  in  th a t  country . T hese  schemes in 
clude a  program m e of research  in to  th e  im 
provem ent of the  in d u stry ’s m ethods and 
the  provision of p ioneer m ills to dem onstra te  
the  advan tages of im proved m ethods of oil 
ex tractio n . T h e ir snccess would depend 011 
the co-operation  of the  people of N igeria , 
but it was hoped th a t they would dem on
s tra te  conclusively to them  th e  advantages 
of m odern  m ethods.

C oal fo r A lk a li W orks
Sir R. G lyu asked th e  P re sid en t of th e  

B oard  of T rad e  w hether h e  w as aw are  th a t  
th e  I .C .I .  N ortliw ich a lkali w orks were 
receiv ing  bu t 80 p e r cent, o f tb e ir  minim um  
coal requ irem ents, and have, in  conse
quence, reduced  p roduction  and  have been 
in stru c ted  by the  M in istry  of Supply  to cu t 
ex p o rts  by  oO p e r cent.

S ir S: C ripps reg re tte d  th a t  i t  had  no t 
been possible, in  p resen t w in te r  conditions, 
to secure the  coal requ irem en ts  of the  
N o itkw ich  a lka li w orks in  full. T h ere  had  
consequently  been a  re d u c tio n  in  p roduc
tion , w hich had necessitated  a tem p o rary  
cu rta ilm en t of abou t 4000 to n s a  week in  
th e  ra te  o f export of a lkali.

P o ta sh
M r. G . W illiam s asked the  P re s id en t of 

th e  B oard  of T rad e  w hether he had been 
ab le  to  o b ta in  supplies o f p o tash  from  G e r
m an y ; and  if so, in  w h a t q u a n tity ; while 
M r. H u rd  asked w hat step s he  w as tak ing  
to  exped ite  the  delivery  of po tash  fe rtilisers 
from  th e  C on tinen t and P a les tin e .

S ir  S . C rip p s said  th a t  all steps w ere being 
taken  to  expedite  deliveries from  P a les tin e , 
Spain , and F ran ce , and every endeavour 
was being  m ade to secure th e  re sto ra tio n  of 
potash  supplies from  G erm any. Owing 
largely  to  coal shortage lit t le  w as likely  to 
be availab le  from  th a t source in  th e  n ear 
fu tu re .

L t.-C ol. C o rb e tt asked th e  P re s id e n t of 
th e  B oard  of T rad e  w hether he  rea lised  th a t 
a rtific ia l m anure  firm s expect to  b e  able to  
fulfil not m ore th an  20 p e r  cen t, o f th e ir  
o rd e rs  fo r po tash  ; and w hat action  he pro
posed to  take .

S ir S. C ripps said th a t ow ing to delays 
to  shipping and  production  difficulties in

S pa in , deliveries of po tash  to o u r com pound 
fe rtilise r m an u fac tu re rs  had  fa llen  sho rt of 
expecta tions. U p to  th e  end of Ja n u a ry , 
how ever, about 40 pe r cen t, of m anufac
tu re rs ’ s ta ted  requ irem en ts fo r th e  season 
bad been supplied . I t  w as hoped that, th e  
to ta l q u an tity  of potash to be m ade ava il
ab le  to  ag ricu ltu re  w ould not be  less th a n  
th a t provided last season.

S h ee t a n d  S tr ip  M etal
F lt.-L t. Beswiek asked the  M in ister o f - 

Supply  why, on c e rta in  tenders, th e  stip u 
lation  was m ade th a t useful m ate ria ls , such 
as duralum in  sheets and strip s , w ould be 
sold only on th e  condition th a t th ey  w ere 
sm elted  and not sold in th e ir  o rig inal form.

M r. W ilm ot : P a rce ls  of light m etal sheet 
and  s tr ip  u n su itab le  for a irc ra f t  o r o th er 
use have been sold w ith a re-m elt clause 
to p reven t th e ir  resale  fo r a irc ra f t  purposes.

M eta llife ro u s M in ing
In  rep ly  to  C om m ander Agnew, who asked 

th e  M in ister of F uel and  Pow er w hether he 
w ould announce th e  nam es of th e  m em bers 
of th e  com m ittee to  inqu ire  in to  th e  fu tu re  
of th e  m eta llife rous m ining industry , i ts  
term s of re ference , and w hen it would begin 
its  sittings, M r. Shinw ell said lie would 
not, as ■ a  good deal of considera tion  had to 
be given to th e  scope of th e  inqu iry  before 
decid ing  the  personnel, e tc ., of th e  proposed 
com m ittee.

Physics in In d u stry
S u m m e r  School a t  B ris to l

A SU.MMEE School w ill be held in th e
H. H . W ills P hysical L abora to ry , 

B risto l, in c-o-operation w ith th e  In s titu te  
of P hysics, from May 30 to Ju n e  6 . Subjects 
stud ied  will cover the  general field of con
duction  of e lectric ity  in non-m etals and wilt 
include lum inescence, d ielectric  phenom ena 
and reac tion  in solids. T he course is in 
tended  m ainly for m em bers of th e  research  
staffs of G overnm ent and In d u stria l L ab o ra 
to ries  who are  engaged on experim ental re 
search  in  these sub jects. F u r th e r  p a r ticu 
la rs  from  th e  D irecto r, D epartm ent- of-A duli 
E d u ca tio n , T he U niversity , B risto l, 8 , o r 
from  th e  S ecre tary , In s titu te  of Physics, 
19 A lbem arle S tre e t, London. W .l.

B r i t i s h  I n d u s t r ia l  S o l v e n t s , L t d .. of 
21 S t. Jam es’s Square , London, SA Y .I, and 
W elbeek H ouse, Dow ns S ide, Belm ont. 
S u rrey , have ju s t published a  booklet and 
supplem ent g iv ing  a  com prehensive survey 
of th e ir  m an u fac tu res to d a te . Specifica
tion , m ethod of tes tin g , p ro p erties , com m er
cia l inform ation  and  uses a re  given fo r each 
p roduct and , w here availab le. B ritish  S ta n 
d a rd  Specifications a re  included.
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Personal Notes
Me . H . G . J ames, B .Se ., A .R .I.C ., la te  

of I .C .I .,  has become p roduction  m anager of 
Sco tt B ad er & C o., L td .

M r. A. L . H a d f ie l d , sec re ta ry  to the  
■Anchor C hem ical Co. since 1935, has been 
appoin ted  to  th e  board  of th a t company.

L o r d  R o y d e x  has resigned the  ch airm an 
ship  of Im peria l C on tinen tal G as Associa
tion , and also from  the  board . M r. H . G. 
P a l m e r  has been elected  chairm an  and S ir .  
G e o r g e  J e s s e l , B t., depu ty  chairm an .

M r . T .  C. P a c k m a x , who re tired  recen tly  
from  th e  position  of buyer fo r th e  Staveley  
C oal & Iro n  C o., has  a rriv ed  in South  
A frica , where he -in tends spending a  long 
holiday.

M r . G . W . A u s t i x ,  prin c ip a l scientific 
offieer un til recen tly  a t  th e  Royal Xaval 
Torpedo F ac to ry , G reenock, has been ap 
po in ted  P rofessor of M etallurgy a t C am 
bridge U niversity .

M r. K e v ix  C. F it z g e r a l d , Ir ish  m anager 
of I .C .I .,  L td .,  was guest speaker a t  a  recen t 
luncheon of the  In su ran ce  In s ti tu te  of 
Ire lan d  in D ublin . H e  gave h is audience 
h is im pressions of life in Ire lan d  a f te r  the  
first six teen  m onths of his re tu rn  to the 
country .

D k . R . S. J ax e  has been appoin ted  vice- 
p resid en t in  charge of re sea rch  of Shaw ini- 
g an  Chem icals, L td ., and M r. C. M. 
C a r m ic h a e l  has been appoin ted  a vice-pre
siden t. D r .  H . S . S u t h e r l a x d  becom es 
g en era l sales m anager, and M r. C. K. 
L o c k w o o d  sales m anager in  th e  stain less 
steel and alloys division. D r. J a n e  was 
ch airm an  of the  M ontreal Section of the 
Society  of C hem ical In d u stry  in  1942-43.

D r .  T . F . W est , P h .D .. M .Sc.,
F .R .I .C ., is jo in in g  th e  board  of th e  
H ygienic C hem ical C o., L td ., as d irec to r in 
charge  of scientific re sea rch  and develop
m ent, hav in g  recen tly  resigned h is ap p o in t
m ent as chief chem ist to S tafford  Allen & 
Sons, L td . D r. W est is eo-author w ith  M r.
G . A. C am pbell of a scientific text-book 
e n titled  “  D D T , th e  Syn the tic  In sectic ide ,’' 
sh o rtly  to be published by C hapm an & H all.

Obituary
M r. A l b e r t  J o h x  P a l m e r , form erly  c h a i r 

m an and m anaging d irec to r of M essrs. C ox 
B ros. & Co. (D erby), L td ., lead  m anufac
tu re rs , has died  at th e  age of 66 .

M r. D e k x is  M o rto x , whose d ea th  a t the 
earlv  age of 45 has been announced, h ad  
been associated  w ith Jo h n  X icholson & Sons, 
L td ., chem ical m an u factu re rs, H unslet, 
L eeds, since 1923. A cting as th e ir  re p re 
sentative, he was well known in  th e  Y ork
shire a rea  in the  tex tile  trad e  in connection 
w ith in te rm ed iates, dyes, an d  th e  like.

French Insecticides
A m b itio u s  P ro g ra m m e  P la n n e d

W IT H  the  exception of th e  a rsen icals, 
a ll a n tip a ra s itie  p roducts used in 

F ra n c e  a re  m ainly provided by im 
p o rts, and  th e  w ar years aggravated  th e  
s itu a tio n  constantly . H ow ever, considerab le  
efforts have been m ade to  overcom e the diffi
culty , and th e  s ituation  is beginning to im 
prove. ■ T he follow ing tab le  shows com
p arab le  figures for before the  w ar and for 
two w ar-tim e seasons.

P re-w ar
m ean  1943-44 1944-45

consum ption

Copper
su lp h a te  90,000 to n s  15,000 to n s  25,100 to n s

S u lp h u r... 65,000 2,300 48,335
A rsenicals 6,000 4,945 6,830
Pvotenone 3,500 —  —
N icotine . . .  75 (pure) 40 (pure) 40 (nicotine

su lphate  
a t  40% )

3 (n icotine 
a lkalo id ) •

I t  w ill be seen th a t  no tab le  p rogress h as 
a lready  been m ade in  th e  p roduction  of su l
p hur. T he follow ing is  th e  p lan  for the 
c u rre n t year. Of copper su lphate , 100,009 
to n s  a re  to  be secured, consisting  of 80,000 
tons hom e-produced and 20,000 tons im 
ported . I t  is likely th a t a  ¡ire-war consum p
tion  figure w ill be realised . Of su lp h u r,
70,000 tons a re  to  be im ported , which i s ; 
slightly  h igher th an  pre-w ar consum ption. 
Some 15,000 to n s of arseniqal p roducts a re  
to be  m an u fac tu red ; th is  will involve c e r
ta in  difficulties, bu t i t  is hoped th a t rep lace 
m ent p roducts im ported  from  E ng land  w ill 
be available. Of th e  100 to n s of nicotine 
w hich a re  envisaged, abou t 52 tons w ill be 
m anu fac tu red  in F ra n c e , up to 20 tons im 
p o rted , and the  deficit m ade up  by rep lace 
m ent p roducts.

-E ire’s In d u stria l Alcohol
P ro d u c tio n  In c re a s in g

A L T H O U G H  one of E ire ’s in d u stria l 
alcohol factories—th a t  a t C arriekm a- 

cross, Co. M onaghan—received only enough 
po ta toes to  enab le  it to  o p erate  for four 
weeks on th e  p roduction  of in d u str ia l alco
hol from  th is  source, i t  is believed th a t  the  
com paratively  low o u tp u t may be m ore than  
counterbalanced  by a  season a t  the  Cooley 
factory , in  Co. L outh , as in th a t  d is tr ic t the  
po tato  crop  has been unusually  h igh.

R eplying to  a question  in  th e  D a il, the 
M in iste r fo r In d u s try  and  Com merce gave 
the  following sta tis tic s  of in d u str ia l alcohol 
p roduction , in  g a llo n s : 1937, 18,208; 1943. 
140,320; 1944, 303,191; 1945, 232,399. T he 
M in ister fo r F inance  sta ted  on th e  sam e day 
th a t th e  cost of producing  th e  alcohol varied 
betw een 3s. per gallon in 1938 and  7s. 6d. 
pe r gallon in 1945.
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General N ew s

All the honorary officers of the  Chemical 
Council were re-elected for the curren t year 
a t  ihe annual m eeting last m onth.

A B ritish  Industries F a ir is to be held in 
th e  first half of 1947, according to a w ritten 
Parliam en tary  reply by Sir Stafford Cripps.

L etters, postcards, and prin ted  papers up 
to a lim it of 4 lb. m ay now be sent to  the  
Philippine Islands, and a restricted parcel 
post service is also available.

The upper storey of the  premises occupied 
by the  M arvis Chemical M anufacturing Co., 
L td ., of L uton , was recently destroyed bv 
fire. L arge quantities of raw m aterials and 
m anufactured products were destroyed.

The Explosives Division of I .C .I . is to 
revert to  its  form er location, Glasgow, a t an 
early da te , and will occupy prem ises a t 15-27 

■ Botiiwell S treet. D uring  the war th e  con
trol has been a t Ardeer.

The effect of prolonged storage 011 na tura l 
And syn thetic  rubbers a t  low tem peratures 
is the subject of U sers’ M em orandum  
No. U15, published by the Services R ubber 
Investigations.

The B ristol branch office of The B ritish  
Aluminium Co., L td ., has been removed to 
02 Queen Square, B ristol, 1. (Telephone: 
Bristol 23957. T elegram s: *' B rita lum in ,
B risto l.” ) The branch m anager is M r.
F . H . Vince.

P riv a te  trad e  between the  U nited Kingdom 
and M alaya is now permissible in goods for 
which the M alayan authorities have granted  
an im port licence, subject to  compliance with 
any export licensing or o ther requirem ents 
in the United Kingdom.

The W aste  Paper Recovery Association, 
L td ., is continuing, a t th e  invitation  of the  
Board of T rade, to assist in im proving the 
recovery of w aste paper, now an essential 
raw  m ateria l for peace-time industry. The 
Association has new offices a t 52 M ount 
S treet, London, W .l.

The Iro n  and Steel In s titu te  proposes to 
issue a m onthly journal, though th is is un 
likely to  appear before Jan u a ry , 1947. The 
page-size will be 11 in . by 81 in ., and th is 
size will therefore be adopted for th e  two 
1046 volumes of the  In s ti tu te ’s journal as 
well as for the m onthly bulletin  of abstracts.

George Cohen, Sons & Co., L td ., have 
acquired a m ajor holding in the H ygienic 
Chemical Co.. L td .. and its subsidiary, 
Pesticide (D .D .T .), L td . M easures already 
in hand include the equipm ent of works a t 
N eath  and th e  planning of a research and 
production program m e which should yield 
some new and in teresting  developm ents in  
the pest control field.

“From W eek to Week
Safety W eek posters issued by the M inistry  

of L abour are now obtainable from the 
R oyal Society for the Prevention of Acci
dents, 52, Grosvcnor G ardens, London, 
S .W .l. Prices 4s. 6d. per dozen or 30s. 
per 100 .

An extensive w ater supply scheme, to m eet 
the needs of the  factory to he built by I .C .I . . 
L td ., at. W ilton , on the south side of the 
Tees, is to be em barked upon by Tees Valley 
W ate r Board, who hope to have it completed 
iu two years. T he factory is estim ated ro 
require 42,000,000 gal. of .water weekly.

The N orth-W estern Fuel Luncheon Club 
is holding a ” P residen t's  Social E vening ” 
a t the  Engineers' Club, M anchester. 011 
M arch 29, beginning a t 6.30 p.m . Applica
tions for, tickets (22s. 6d.) should be made 
to the hon. secretary  of the club (M r. R. 
B aker) a t Selas W orks, „City Road, M an
chester, 15.

Speaking a t  the opening of a canteen for 
the  employees of Messrs. P e ter L u n t & Co., 
L td ., soap m anufacturers, Liverpool, M r.
G. H . W oolton-Davies, chairm an and m anag
ing director, said he did not know whether 
there were to be ‘‘working p a rties” in the 
soap industry , bu t the  Governm ent should 
free industry  if they  w anted their revenue 
and should take step s against combines.

The In ter-departm ental Committee 011 Food 
S tandards has recommended that the present 
Food Standards (Self-Raising F lour) Order, 
1944, bo amended by reducing th e ’minimum 
standard  for available carbon dioxide from 
0.45 to 0.40 per cent. The Self-Raising 
F lo u r Association ball expressed the  opinion, 
in general m eeting, th a t a figure of 0.35 per 
cent, would have been reasonable and fair 
to both m anufacturers and housewives.

Two alterations a re  made in the Schedule 
of processes in  Section 15 of the Factories 
Act, 1937. by  th e  Operations a t Unfeueed 
M achinery (Amended Schedule) R egulations. 
1946 (S .R . & O., 1916, No. 156), dated 
Jan u a ry  30. (a) The item  “ sodium hydro-
sulphide ” is replaced 1>3T "  sodium - hypo
sulphite (‘hydvosulphide’) or sodium sul- 
phoxylate ” and (b) a now process is added. 
viz. : “  th e  Irier process in the  m anufacture  
of alum inium  from b au x ite .”

Production of penicillin a t th e  Speke fac
tory, Liverpool, reached 80.000 m ega-units 
in Jan u a ry , it is reported—about one-eighth 
of the  to ta l U .S . o u tp u t (see  T h e  C h e m ic a l  
A g e , F e b ru a ry  .9, p. 158). T h is is a g rea t 
im provem ent over the December figure of
11,000 m ega-units. The rated  capacity of the 
plant is only 48,000 m ega-units a m onth, 
and the  larger ou tp u t has evidently been se
cured by the  employment of a b e tte r strain  
for production.
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B ritish  m anufacturers ol gas cylinders have 

orders on th e ir books for about 20,000 
cylinders for oxygen,' acetylene and carbon 
dioxide. The largest order, for 12,000 
cylinders, comes from  the N etherlands,

The first num ber of a new Governm ent 
publication , the  M onth ly  Digest oj Statistics  
(H .M .S .O .: '2s. 6d.) was placed on sale last 
T hursday. I t s  in tention is to show the 
changing patte rn  of th e  economic activ ity  of 
the UTniled Kingdom , by figures in the form 
of tim e-series, yearly  or monthly.

A new research and development centre 
is being established in a  large m odern build
ing leased to Dunlop by the Board of Trade 
on the  site of the  Spitfire factory a t Castle 
Bromwich. P hysic ists, chem ists, rubber 
technologists and engineers will extend the 
work done a t F o rt Dunlop in developing 
new m aterials and products to meet the 
peace-time needs, particularly  in m atters 
related to the rubber industry .

The appeal by Lever Bros, and Unilever, 
L td ., against the Court of Appeal decision 
th a t for the purpose of computing excess 
profits tax , the capital m ust be taken to  bo 
reduced by sums paid by the company into 
superannuation funds to enable additional 
liabilities to be assumed for paym ents to 
employees and widows and dependants of 
former employees, came before the House of 
Lords 011 February  8 , and judgm ent was 
reserved.

Bristol Oil and Colour Chemists listened, 
a t their last m eeting, to an in teresting  lec
tu re  on L ithography, by one of their own 
members, Mr. 11. M. Irv ing . P articu lar 
stress' was laid on the chem istry and physics 
of inks. T heir non-blcediug in w ater was 
im portant, while, in  drying, polymerisation 
was desirable ra th e r than  oxidation, so 
th a t a  linseed stand oil or litlio varnish 
typo of medium  is employed, and precautions 
taken to avoid “  scumming ”  or emulsifi- 
cation.

Foreign News
A p lan t has been erected in Brazil by 

the Revere Copper and B rass Company of 
the U .S.A . for the m anufacture of copper, 
brass, and o ther alloy products.

The American Section of the Society of 
Chemical In d u stry  has arranged to hold a 
m eeting in New York on April 0 , 1940, 
which will be known as the “ Anglo- 
American M eeting ,” when official. delegates 
from this- country will attend.

The production of basic chemicals in 
G erm any, according to th e  progress report 
on reparations, is to  be lim ited to  the 
country 's dom estic requirem ents; no exports 
will be allowed. In  m achine m anufacturing 
and heavy engineering alm ost as rigorous a 
control will be exercised, and little  or no 
capacity will be retained for export.

A new ligh t plastic m aterial, called Floto- 
foam, has been developed during  the  w ar by 
the U .S. R ubber Company. I t s  weight is 
less th an  I I  lb. per cubic foot, but i t  can 
also be m anufactured w ith a  weight of less 
than  J  lb. per cubic foot.

P lastics are being used on an increasing 
scale in the  Soviet Union in  th e  m anufacture 
of m achinery, a ircraft and m otor vehicles. 
U ndercarriages of a ircraft are being made 
from plastic  m aterials and it  is proposed to 
m ake plastic m otor car bodies.

The Argentine Foreign M inister has
announced the  nationalisation of the  Argen
tine subsidiary of the firm Thyssen L am etal 
and of the subsidiary of I .  G-. Farben . These 
firms will be operated under the  names of 
“  Taem "  and “  Anilinas Alemanas ”  respec
tively.

Forthcom ing Events
February  18. In s titu te  of Fuel. In s ti tu 

tion of M echanical E ngineers, Storey’s 
G ate, S .W .l,  0 p.m . M r. D. V. H . Sm ith : 
“ Ind iv idual and D istrict H eating  System s: 
Cost, Technique and P lan n in g ."

February  19. H ull Chemical and E n 
gineering Society. Regal Cinema, Ferens- 
way, H ull, 7.30 p.m . M r. K. M. G avin : 
“  H igh Frequency H eatin g ."

February  19. Royal In s titu te  of Chemistry
(Belfast Section), Royal Academical In s ti
tu tion , B elfast, 7.30 p.m . D r. A- J- T u rn er: 
“  N atural and M an-m ade F ib re s .”

F ebruary  19. In stitu tio n  of Chemical 
Engineers and Chemical Engineering Group,
S .C .I. Geological Society’s Rooms, B u r
lington H ouse, London, S .W .l, 5.30 p.m. 
Dr. E . T . W ilk ins: " T h e  P reparation  of 
Clean Coal for Special Pu rposes."

February  20. T ar In d u stry  M eetings.
N ational Creosote Executive Committee a t 
B row n's H o te l, A lbemarle S treet, London, 
W .l ,  10 a.m . Association of T ar D istillers 
at 1GG Piccadilly, London, W .l ,  2 p.m .

February  20. In s titu te  of Fuel (York
shire Section). D anum  H otel, Doncaster,
2.30 p.m . Dr. H . A. Fells, M r. W . A. 
W ordley, D r. J .  E . G arside: “ Technical 
Progress in Smoke A batem ent.”

February  20. In s titu te  of W elding.
At M anchester. Mr. W . K. B. M arshall: 
"  T he Fabrication  of Aircraft Fuel T anks in 
Aluminium Alloy containing 3 per, cent. 
M agnesium .”

February  20. Society of Chemical I n 
dustry (P lastics G roup). G as In d u stry  
House, 1 Grosvenor Place, London. S .W .l,
2.30 p.m . Dr. P . A. S m all: “ The Diffusion 
of P lastieisers from Polyvinyl Chloride Com
positions.”



February  20. Society of Chemical In 
dustry  (Food Group, Microbiological P anel). 
Chemical Society’s Rooms, B urlington House, 
Piccadilly, London, W .l ,  6.30 p.m. Dr. 
S. J5. Jaco b s: "A sp e c ts  of D isinfection.” 

February  21. The Chemical Society.
M uspratl L ecture T heatre , Liverpool U ni
versity , 4 p.m . Dr. F . E . K in g : " T h e
Chemical Investigation  of some new T hera
peutic A gents,”

February  21. The Chemical Society,
D epartm ent of Chem istry, U niversity Col
lege, B angor, 5.30 p.m. M r. R . P . B ell:
“ T he S tructure of Boron Hydrides, and
Sim ilar Compounds.”

February  21. In s titu te  of Fuel (E ast 
M idland Section). Gas D epartm ent, P a rlia 
m ent S treet, N ottingham , 3 p.m . Dr. J .  G. 
King and Dr. F .v l .  D en t: ” The U tilisation 
of ' W aste  H ea t in the  Carbonising 
In d u stries .”

February  22. In s titu te  of W elding (E ast 
Scotland B ranch). H erio t W a tt College, 
Chambers S treet, E d inburgh , 7.30 p.m. 
R. R . Sillifa.nl: “ Autom atic W elding.” 

February  22. The Chemical Society. 
N orth B ritish  Station  H otel, E dinburgh, 
7 p.m. Professor E . L . H ir s t :  “  Some
Problem s in Polysaccharide C hem istry ."

February  22. Oil and Colour C hem ists’ 
Association (Bristol Section). Grand 
H otel, Broad Street, Bristol, 6.15 p.m . 
Mr. H . F . Clay and M r. V. W atson : “ Some 
New Aspects of Chrom e.”

February  22. B ritish  Association of 
Chemists (St. H elens Section). Y.M .C.A. 
Buildings, St. Helens, 7.30 p.m . M r. H . 
Colo: “ Chemistry of Coloured G lasses.” 

F ebruary  22. Association for Scientific 
Photography. Royal Society of A rts, John  
Adam S treet, S trand , London, W .C .2, 6.30 
p.m . M r. F . J .  T r i t to n : “ The Pho to 
graphic Copying of Docum ents and P la n s .” 

February  22. Oil and Colour Chem ists’ 
Association (M anchester Section). Engineers' 
Club, M anchester, 6.30 p.m . M r. A. 
H ancock: “ A New Penetrom eter for the 
Exam ination of Settled P a in ts .”

February  25. R oyal Society for the  P re
vention of Accidents (London Industrial 
G roups). Caxton H a ll, W estm inster, S .W .l, 
10 a.m . to 4 p.m . Conference on the P re 
vention of Indu stria l Accidents.

i g S

Com pany News
Products (Beecham s), L td ., have increased 

their nom inal capital beyond the  registered 
capital of .£1000, by the  addition of 
£1,299,000 in £1  shares.

E nglish China Clays, L td ., are paying 2 |  
per cent, dividend,on ordinary shares for 1945 
(against 2 per cent, for 1944), profit having 
totalled £81,536. (£71,S99).

B ritish  Emulsifiers, L td ., announce th a t 
trading , profit and sundry revenue for 15 
m onths to December 31, 1943, totalled
£32.015 (£28,491 for year ended Septem ber 30, 
1942}. A dividend of 12J per cent, is recom
mended, leaving a  balance of £8655 (£6814).

The Gas L igh t and Coke Company has
declared a final dividend of 21 per cent.- 011 
the ordinary  stock, m aking, w ith the interim  
dividend, 5 per cent, for 1045 (sam e). The 
balance of net revenue is £1,187,859 
(£942,525).

Doulton and Co., L td ., are paying 10 per 
cent, dividend, less tax , 011 ordinary shares 
for 1945 (5 per cent., less tax., plus 10 per 
cent, capital bonus, tax  free, out of capital 
reserve). Profit for 1945 was £76,026 
(£68,126).
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New C om panies R egistered
H arvey W atson, L td . (403,993) .—P riva te  

company. Capital £2000 in £1 shares. Oil 
blenders and m erchants, drysalters, m anu
facturers of and dealers in chemical prepara
tions, etc. D irectors: N . H oyle, D. A. 
Hoyle. Registered office: Stonebridgc W orks, 
Colne, Lancs.

G. W . Bolton, L td . (404,067)—P riv a te  
company. Capital £2000 in £1 shares. 
M anufacturers of and dealers in plastic and 
m oulding m aterials, rubber, vulcanite  and 
goods made therefrom , gum s, cements 
chemicals, drugs, etc. Subscribers: F .  L . S. 
P ickard  (first director) ; 2 . Bondy. R egis
tered office: 15 Wool Exchange, London, 
E .C.2.

F . J .  Hodges, L td . (404,164).—P riv a te  
company. ■ Capital £1000 in  £1 shares. 
M anufacturing , analytical and research 
chem ists and druggists, wholesale and retail 
dealers in scientific, photographic and op ti
cal goods, fertilizers, etc. D irectors: A. N. 
M aointyre, Mrs. B. L . P . W otlierspoon. 
R egistered office: 131 Rushey Green, S .E .6 .

Fulm er Research In stitu te , L td . (404,221). 
P riv a te  company. Capital £40,000 in £1 

• shares. Experim ental and research work in 
connection w ith trade and industry-generally , 
and in particularly  with the m etallurgical, 
chemical and engineering trades, etc. Sub
scribers: J .  Cookson, V. Summers. Solicitors: 
L ink la tc rs and Paines, 118 Old Broad S treet, 
E .C.2.

Bullens (Solvents) L td . (-104,096).— 
P riv a te  company. Capital £100 in £1 shares. 
Dealers in, bottlers, packers and m anufac
tu rers of soap, substitu tes, soap powders, 
w ater softeners, etc ., m anufacturers of and 
dealers in all kinds of containers and w rap
pings, etc. D irectors: V . C. R . Bullen, 
L . Bullen. Registered office: 4 Bloomsbury 
Square, W .C .l.
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The beginning of all production is the right plant. Efficiently designed plant 

is half the battle in efficient production. You should not hesitate to 

enlist the aid of B A M A G  Specialist Chem ists and Engineers when 

chemical plant planning is your problem. Let us give you complete 

details of the many B A M A G  Specialities available to manufacturers.

B A M A G
B A M A G  L I M I T E D ,

R I C K E T T  S T R E E T ,  L O N D O N ,  S. W.  6  Fu lham  7761

Sales and  E x p o r t  D e p t .  : U n i v e r s a l  H o u s e ,  iO , 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 .l  S lo an e  9282

B A M A G  L IM ITED  are on W a r Office and Admiralty Lists
    - -   ———
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Chem ical and Allied Stocks 
and Shares

ST O C K  m arkets have been unsettled  by 
various facto rs, '  including po litica l de

velopm ents, the  food situ a tio n  and doubts 
about th e  A m erican  loan. B ritish  F u n d s  
again  m oved h ig h er 011 ba lance, a lthough 
best prices recorded  in the  p ast few days 
have no t been fully  held , and the  m ajo rity  
of ind u stria l shares were well m ain tained .

Im p eria l Chem ical have been steady a t 
40s. 3d., U n ited  M olasses moved up to
47s, 4 Id ,, b u t the  u n its  of the  D istillers Co. 
fell back sharp ly  to  117s. Od. on the  grain  
position . B orax  Cconsolidated deferred  re 
m ained active up to 50s. on h igher d ividend 
h o p e s ,. bu t Im peria l Sm elting eased  to 
16s. 4 Jd ., and G oodlass W all & L ead  In d u s
tr ie s  JOsi o rd in a ry  a t 27s. lOJd. failed  to 
hold an earlie r rise. A m algam ated  M etal 
eased £0 IDs. IJd . G enera l R efrac to ries  10s. 
o rd in ary  shares again changed hands a t  
m ore th an  19s., white the  iron and steel 
section  generally  rem ained firm  w ith Dorm an 
L ong 27s. 7 id ., U n ited  Steel 25s. Gd., T ube 
Investm ents £ 6 , and S tew arts  & Lloyds de 
fe rred  57s. 7Jd. Thom as & B aldw ins have 
been ra th e r  m ore active a round  11s. G d.; 
B aldw ins (Holdings) were 5s. lOJd., and 
elsew here, R uston  & H ornsby were favoured 
up to 60s. Gd.; while yield considerations 
and hopes th a t  th e  forthcom ing dividend 
m ay be m ain tained , drew  a tten tio n  to  
C larke C hapm an a t the  im proved level of 
53s. Among recen tly -in troduced  shares,
G . & J .  W eir were firm at 43s., and B ritish  
A lkalo ids Is. shares w ere 10s. 9d.

T u rn e r  & N ew all showed steadiness a t 
84s. Gd., while hopes of a  h igher dividend 
con tinued  to d raw  a tte n tio n  to B ritish  G lues 
& C hem icals 4s. o rd in ary , which m oved up  ‘ 
fu rth e r to 14s. 4 Jd ., w ith  the  p a rtic ip a tin g  
p reference shares 42s. W all P a p e r deferred  
a t 42s. Gd. have been well m aintained ', also 
B ritish  A lum inium  a t 39s. l jd . ,  w ith  B ritish  
M atch 45s., and M etal Box 96s. 3d.

B. L ap o rte  held th e ir recen t rise  to 
84s. 4Jd ., L aw es C hem ical 10s. o rd in a ry  
w ere 13s. Gd., and  Joh n so n  M atthey o rd in 
ary  shares, which are  firmly held an d  do not 
change hands frequently , have tran sfe rred  
up to 62s. 6d. C ellon 5s. o rd in ary  w ere 
again  27s. B ritish  D rug  H ouses changed 
hands up to 49s. B u rt I3oulton w ere 25s. 
M onsanto Chem icals 5^ per cent, preference 
23s., and G reeff-Chem icals H oldings 5s. 
o rd in ary  12s. L evers rem ained  dull at 
49s. 6d ., and among shares of com panies 
in te rested  in p lastics, D e L a  R ue receded to  
£ 1 0 ; B ritish  In d u stria l P la s tic s  were 
Gs. 7 Jd ., w ith  E rino id  13s. 6d:; and C a ta lin  
5s. o rd inary  h ave, been  active around 
12s. Gd., w hile L acrino id  P ro d u c ts  2s. sh a res  
were 7s. 3d.

B oots D rug showed firmness a t 58s. 
Sangers w ere 31s. Gd., and T im othy W hites 
46s. 3d., b u t elsew here, Griffiths H ughes 
a t 51s. 3d. lost p a r t  of an ea rlie r rise. 
Beecham s deferred  w ere 21s. Oil shares 
tu rn ed  dull, b u t M exican Eagle Oil con
tinued active on the  la te s t, developm en ts; 
a f te r  touching 17s. 7£d., how ever, the  price 
showed a  p a r tia l  reac tion  to  14s. 7$d. 
C anadian  Eagle Oil w ere 25s. 3d. a fte r  an 
earlie r jum p to 27s. 9d.

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

A STEA D Y  call fo r co n trac t supplies of 
lead ing  in d u stria l chem icals has been 

observed in the L ondon general chem icals 
m arket during  the  past week, and  a  fa ir  
am ount of new o r rep lacem ent business has 
been done. D em and for soda com pounds, 
bo th  fo r home and export, has been sus
ta ined , and  the  whole of the potash  p roducts 
section is  firm and in strongjrequest. O xalic 
acid supplies a re  finding a ready  m arket and 
offers of ta r ta r ic  acid  and acetic  acid a re  
quickly absorbed. A rsen ic  is quietly  steady 
and a  m odera te’ tra d e  is rep o rted  in  lead  
com pounds. Quoted ra te s  show little  a lte ra 
tion  and  th e  general undertone  continues 
firm . V alues in  n early  all sections of the 
co al-ta r p roducts m ark e t rem ain  firm . D e
m and for both crude and  c ry sta l carbolic  
acid continues strong , whle creosote oii is in 
good request.

M a n c h e s t e r .—T rad e  in both light and 
heavy chem ical p roducts on the  M anchester 
m ark e t du ring  the  past week has been on 
steady lines and in v irtu a lly  all sections 
quotations rem ain  on a firm basis, With the  
tendency in one or two instances tow ards 
h igher levels. T he soda, am m onia and m ag
nesia com pounds a re  m eeting w ith  a  good 
dem and, and th ere  is a  ready  ou tle t for. 
po tash  chem icals. In  the  m ineral acids, a  
steady trad e  is rep o rted . M ost of the  f e r t i 
liser m ateria ls are  m oving satisfac torily  to 
the  consum ing end, while a fa ir home and 
export business in the  general ru n  of coal- 
t a r  p roducts is being pu t th rough .

G l a s g o w .— T he Scottish  heavy chem ical 
trad e  shows few changes from  las t week. 
P rices  have an  upw ard  tendency, and  th ere  
ap p ears to  be considerable activ ity  in  the  
exp o rt m arke t.

HYDROGEN PEROXIDE
C o n c e n t r a te d  Q u a lit ie s .  D y estu ffs  & C h em ica ls

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

Phone: Huddersfield 1993. Crams:'Colour* Huddersfield



T H E  C H E M IC A L  A G E xvii

PYREX
SEMI-BALANCED SOLENOID 

OPERATED VALVES

SU ITABLE F O R  STEA M , W A T E R , 

A IR , SPIRITS, O IL , and  C H EM IC A LS

SCIENTIFIC GLASSWARE
JAMES  TAT E  & CO.
VICTORY WORKS . EAST PARADE 

B R A D F O R D
An aid to health and hygiene
To augment the progress and to ensure the 
successful outcome of practical scientific 
research experiments and manufacturing 
processes, the use of reliable glassware 
becomes a vital necessity.

P Y R E X  Brand Scientific Glassware, owing to 
its low co-efficient of expansion of ’0000032, 
is impervious to the effects of sudden thermal 
changes, and, as acids have no effect upon 
its surface, this remarkable glassware is both 
safe and dependable In all chemical processes.

It has been found possible, through this low 
co-efficient of expansion, to make the many 
types of P Y R EX  glass vessels of m ore robust 
build than glass of ordinary composition, thus 
reducing the risk of breakage in everyday 
handling.

As an aid to health and hygiene. P Y R EX  
Brand Scientific Glassware has proved a 
worthy benefactor to the nation in every 
sphere of production.

ACID-RESISTING  
= C E M E N T S =

P A T E N T  A C ID - P R O O F  

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

m PYREX i l l
s c i e n t i f i c  B jH b  

B k J b  g l a s s w a r e  g j t a l
Made by

JA M E S  A. J O B L IN G  & C O . LTD

Consult

A C ID -R E S IS T IN G
C E M E N TF. HAWORTH (

L T D
R A M S  B O T T O M  • L A N C A S H IR E
P h o n e  :
R a m s b o tto m  3254.

G ra m s  :
" C e m e n t s ,”  R a m s b o tto m .

W e a r  G l a s s  W o r k s ,  

S U N D E R L A N D .
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EDUCATIONAL
G r e a t  P o s s ib i l i t ie s  fo r  

Q U A L IF IE D  C H E M IC A L  E N G IN E E R S  
V A S T  an d  far-reaching developm ents in  th e  range of 

* peacetim e p roductions 1 an d  m arkets  01* th e  Chemical 
In d u s try  m ean th a t  th e  profession of Chem ical E ngineer
ing will be of g rea t im portance in th e  fu tu re  and  one 
which will oiler th e  am bitious m an  n career of o u t
stand ing  In terest and  high s ta tu s . T he T .I.G .B . offers 
a flrst-class tra in ing  to  cand idates for th e  Chemical 
Engineering profession.
Enrol w ith the T .I .O .I i . fo r  the A .M .I.C hem . E. E xam ina
tions in  which home-study students o f the T .I .Q -B ■ have 
gained a record total o f passes including—

T H R E E  “  M A C N A B  ”  P A S S E S  
a n d

T H R E E  F IR S T  P L A C E S  
W rite to -day  for th e  “  Engineers ' G uide to  Success — 
free—containing th e  w orld’s w idest choice of Engineering 
courses—over 200—th e  D ep artm en t of Chemical 
Technology, including Chemical E ngineering Processes, 
P lan t C onstruction , W orks Design an d  O peration, and  
O rganisation and  M anagem ent— and  which alone gives 
the  R egulations for A .M .I.Chem .E., A .M .I.M ech.E ., 
A .M .I.E .E ., C. <fe G., B .Sc., etc.

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

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

SITUATIO NS VACANT
A S SISTA N T L ady  A n a ly st requ ired  1 in  chem ical 

w orks, E a s t L ondon. M ust h ave  B.Sc. o r A .R .l.C . 
w ith  in d u s tria l experience. W rite  giving details  of 
tra in ing , experience, sa la ry , etc ., to  B ox BE2S1, D eacon s 
A dvertising , 36, L eadenhall S tree t, E.C.3.

LIB R A R IA N  w ith  scientific qualifications required  
im m ediately  fo r research d ep a rtm en t lib rary  of 

chem ical m anu factu re rs, E a s t  L ondon. W rite sta tin g  
age, qualifications and  experience to  B ox 1*0270, D eacon s 
A dvertising , 36, L eadenhall S tree t, E.C.3.

OP E N IN G  for Y oung, E nergetic  m an, w ith  chem ical 
tra in in g  an d  know ledge Y orkshire tex tile s— in ter

m ediates, dves, w ire d raw ing, e tc . to  rep resen t e s ta b 
lished su lphuric  ac id  m anu factu re rs. S ta te  age, ex 
perience, etc . Jo h n  N icholson &  Sons, H u n sle t Chem ical 
W orks, Leeds.

WA N T E D : Qualified Chem ist experienced in T extile 
P roduc ts  for Oil W orks— T ra ifo rd  P a rk  d is tric t. 

S ta te  age and  sa la ry . R eply  B ox N o. 2264, XflB 
C h e m ic a l  A ge, 1 5 4 , F lee t S tree t, London, E.C.4.

WEL L -K N O W N  Swiss im porting  firm  of th e  Chem ical, 
pharm aceu tica l a n d  m etallurg ica l b ranch  w an ts  to  

estab lish  a  braneh-office in  L ondon. A re looking for a  
m anager w ith  good experience an d  co n tac t in  th e  B ritish  
chem ical a n d  pharm aceu tica l in d u s try  an d  tra d e  to  
ta k e  charge of th e  branch-ofiice. Offered i s :  a  fixed 
sa la ry  a n a  p artic ip a tio n  in  th e  n e t profits. A pplicants 
a re  requested  , to  w rite  o r phone to  D r. M ax K appler, 
c/o 3, G rosvenor Square', London, W .l . Telephone
M ayfair 6751. r, . iA PECO , Zurich.

W O R K S S h ift S uperin tenden t required . E xperience 
in  gas liquefaction , gas engineering o r petroleum  

technology desirable. A pply, s ta tin g  age, q u a lif i^ tio n s , 
experience a n d  sa la ry  required , to  B ox  N o. 2263, I  h e  
C h e m ic a l A ge, 154, F lee t S tree t, London, E.C.4.

SITU ATIO N WANTED
Me t a l l u r g i c a l  c h e m i s t ,  b .sc ., (Hous),

F .R .I.C ., A.I.M .M ., 12 years’ experience non-ferrous 
m etallurg ica l processes, sm elting , refining, roasting , 
sin tering , alloy  production , fuels, refractories, tre a tm e n t 
of m a te r ia ls ; w orks m anagem ent, ' organ isa tion  an d  
con tro l of labour—requ ires a  responsible executive 
position . A vailable im m ediately . B ox No. 2265, T he  
Chemical A g e , 154, F lee t S tree t, L ondon, E.C.4.

“ PATENTS & TRADE MARKS
V I N O ’S P A T E N T  A G ENCY , LTD . (B . T. K ing , 
I N  A .l.H ech .E ., P a te n t A gent), U f a ,  Q ueen V ictoria 
S tree t, L ondon, E.C.4. A D V IC E H andbook , and  
C onsulta tion  free. P h o n e : C ity  6161.

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

for d isposal
V E R T IC A L  Copper, totally enclosed M IX E R ,
v  4 f t. d ia . b y  8 f t .  6 in. High on s tra ig h t a n d  9 in. 

deep dished b o tto m  ; vertica l g landed ag ita ting  
sh a ft d riven  th rough  gearing from  fa s t a n d  loose 
pulleys. ' .

A lum inium  M IX IN G  V E S S E L , 5 I t .  9 in . d ia . by  
3  f t .  3 in. d e e p ; a rranged  w ith  horizontal 
ag ita tin g  sh a ft ca rry ing  3 a lum inium  propellor 
ty p e  b lades ; alum in ium  sh a ft arranged  w ith  10  
banks, of U  in. s team  coil, construc ted  from  
copper ; f itted  w ith  loose alum in ium  cover.

C ast Iro n  U njacketed  M IX E R , h eavy  construction  
from  ca st iron, a rranged  w ith  solid  ca s t ag ita to r 
a r m ; d rive  th ro u g h  fa s t an d  loose pulleys 
incorporating  w orm  reduction  gear box.

Open to p  U njacketed  T R O U G H  M IX E R , 36 in . 
b v  36 in . by  50 in. long a rran g e d  w ith  
S piral ty p e  ag ita to r  su itab le  fo r pow ders. Largo

48 in. B roadben t B it ty p e  H Y D R O  E X T R A C T O R  
w ith  perfo ra ted  galvanised basket. M otor s u it
ab le  for 400 volts, 3 phase, 50 cycles.

C ast Iro n  recessed P la te  F IL T E R  P R E S S  b y  M anlove 
E llio t, w ith  26 p la tes 23 in . square, cen tre  feed 
ind iv idual ta p  discharge ; ra tc h e t closing gear.

100 gallon capacity  Open to p  S tainless Steel S T O R A G  E  
T A N K  w ith  I  in . bo tto m  o u t l e t ; s trong  sk irted  
b o tto m  ; loose covets supplied if re<luRed.

100 gallon S tainless stee l Trolley ty p e  S 1 ORACj E  
T A N K , m ounted  on four ru b b er ty re d  casto r 
wheels, m ild  stee l fram ew ork , loose covers

Tw o S S , f r S d ' h y d r o  e x t r a c t o r s
bv  B roadben t, w ith  48 in : d ia . stain less steel 
b a s k e t ; ru b b er lined m onito r casing arranged  
fo r 400 volts, 3 phase, 60 cycles supply ;

One H vdrau licailv  U nderdriveu  H Y D R O  E X T R A C 
T O R  b y  B roadben t w ith  S tain less Steel pe r
fo ra ted  b ask e t 48 in. d ia . by  10 in . deep ; rubber 
lined m onito r casing.

U nderdriven  H Y D R O  E X T R A C T O R  b y  W atson 
L ald law  w ith  perfo rated  basket .24 in. d ia ., 
arranged  for fa s t  a n d  loose pu lley  drive , w ith

42 iin OCAU ^E lectric  H Y D R O  E X T R A C T O R  b y  
W atson  L a id la w ; perfo ra ted  galvanised  mild 
steel b a s k e t ; overdriven  ty p e  ; m otor m ounted  
on fab rica ted  M.S. fran iew ork  an d  su itab le  for 
400 volts, 3  phase, 60 cycles ; com plete w ith  oil 
im m ersed  s ta r te r .

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

a n d  W O O D  L A N E , L O N D O N , W .1 2 . 
C H A R C O A L , ANIM A L, an d  V E G E T A B L E , horti- 

cu ltu ra l, burning, a ltering , disinfecting, m edicinal, 
insulating ; also lum ps ground and  g ranu la ted  ; e s ta b 
lished 1830 ; con trac to rs to  H.M . G overnm ent.— T nos. 
H ill- J o s e s , Ltd ., “  In v lc ta  "  Mills, Bow Comm on Lane, 
London, E. Telegram s, ”  H lll-Jones, Bochurch, Lon- 
don .”  Telephone : 3285 E ast.

’Phone 98 S taines. I
O R  f t  an d  500 Gall. A lum inium  T a n k s : 500 Gall. 
e O U  Copper S till an d  C ondenser; Single Effect 
E v a p o ra to r an d  C o ndenser; 6 f t . C ast Iro n  Edgo
R u n n er. V acuum  M ixer 4 f t .  by  3 f t .  by  3 f t. 6 in . ;
C.f. Jack e ted  T ipping  P a n  40 galls .___

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

J A CKETED PA N S 1 Copper 30 in. d ia . by  36 in . deep.
I  C .I. 36 in. d ia . b y  36 in. deep.
1  M.S. 48 in. dia. by  36 in. deep

TH O M PSO N  &  SON (M ILLW A LL ), LTD .,
60, HATCHA M  RO A D , OLD K E N T  RO A D , S.E .15. 
i n n  H Y D R O  EX T R A C T O R S by leading m akers 
1 U U  from  18 in. upw ards, w ith  Safety Covers. 
J a c k e tte d  S team  Copper and  Iron  P ans. Caloriflers- 
W ashing M achines— Gllied P ipes, e tc . L ist sent on 
request. R anda lls , Engineers, B arnes. T e l . : R iv . 2436. 
1 A A A  STRO N G  N E W  W A T E R PR O O F  A PR O N S. 
J lU U U  T o-day’s value 5s. each. Clearing a t  80s. 
dozen. Also large quan tity  F ilte r ClothB, cheap. W il
sons, 8pring8eld Mills P reston, Lancs. P hone 2198.
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F O R  S A L E
M O R T O N , S O N  &  W A R D , L T D ., 

H Y D R O S .
offers :—

O N E— 48 in . a ll electric P Itless M achine 
B R O A D B E N T , la te s t  type  400 volt, :! ph ., 
cycles supply , w ith  S ta r  D elta  s ta rte r .
P O U R —48 'in. a ll electric O verdriven  M achines 
by  B R O A D B E N T , 400 vo lts, 8 ph ., 50 cycles 
supp iv , w ith  s ta r te r .

P A N S  A N D  V A T S .
T E N — "  A dam an t ”  Acid Resisting glazed 
ea rthenw are  T A N K S , w hite in teriors, 5 ft. 9 in. 
b y  3 f t. by  3 f t .  inside sizes.
Also sm aller,vessels available.
V ertical Open to p  S team  Ja c k e te d  M IX IN G  
P A N , 5 f t. d ia. by 9 ft. d e e p ; r iv e tted  M.S. 
construc tion , overdriven  ag ita tin g  g e a r ; high 
pressure ja ck e t, .
M.S. Open to p  B O IL IN G  P A N , 3 f t. 0 in. dia. 
by  3 f t .  deep, Hat b o ttom  w ith  run-olF.
One Open to p  B O IL IN G  P A N , 3 f t. d ia . by  2 ft. 
6 in . deep, dished bo ttom , w itli legs.
One Open to p  B O IL IN G  P A N , 2  f t. d ia. by  1 ft.

One Copper S team  Ja ck e ted  T IL T IN G  P A N , 2 ft.
10 in. d ia . by  3 f t .  2 In. deep in  trunn ions.
One Copper S team  J a ck e ted  T I L T I N G  P A N ,
2 f t. d ia. by 2 f t. deep. _  ____
One Copper S team  Jack e ted  T IL T IN G  P A N , 
2 ft. 0 In. d ia . b y  1 f t .  9 in . deep.
Tw o—750 gallon capacity  open to p  w elded M.S. 

■ T A N K S , 5 f t. dia . by  0 f t. 4 in. deep by  i  in. p la te . 
One— 750 gallon open to p  R ec tangu lar G A L V A N 
IS E D  T A N K , (I f t. 8  in . by 0 f t. 8  in . by 2 ft. 
8 in . deep. „
One—0750 gallon open top  M.S, R iv e tted  S T O R 
A G E  T A N K , 18 ft. long by 10 f t. w ide by 0 ft. 
deep, -h  in . p la te . .
Two— 5000 gallon cap ac ity  open to p  w elded M.S. 
T A N K S  10 f t. long by  8 ft. wide b y  7 f t. deep. 

W A L K  M IL L , D O B C R O S S , n r .  O L D H A M . 
’P h o n e —S a d d le w o r th  68

W E  W A N T  TO B U Y

M IS C E L L A N E O U S

Aluminium Hydroxide 
Alum inium Sulphate 
Alum inium Stearate 
Alum  Potash 
Ammonium Chloride 
Amyl Acetate 
Antim ony Oxide 
Arsenic White 
Barium Carbonate 
Barium Chloride 
Barium Sulphate 
Calcium Carbonate 
China Clay 
Chlorinated Rubber 
Dinitrophenol 
D ry  Colours 
Factice

Film Scrap
Magnesium Carbonate 
Magnesium Chloride 
Magnesium Oxide 
Manganese Borate 
Methylene Chloride 
Nickel Sulphate 
Paradichlorobenzene 
Sodium Arsenate 
Sodium Bisulphite 
Sodium Phosphate 
Sodium Pyrophosphate 
Sulphur
Titanium Dioxide 
Urea
Trichlorethylphosphate 
Zinc Sulphide

Please submit offers to 

W A L T E R  M O E S C H  & C O .,

Importers of Chemicals, 

Z U R IC H , Switzerland.

U.S.A.
and

C H E M IC A L S
products

Enquiries are invited by U.K. Sole 
Agents of New  Y o rk  Export House.

Please write—
B O X  Z K .  311 

DEACONS A D V ER T IS IN G  AGENCY  
36, Leadenhall Street, E.C.3.

S E R V IC IN G
p  R IN D IN G , D rying, Screening and  G rading 

m aterials  und ertak en  for th e  trade .
of

Also Suppliers
of Ground Silica and Fillers, e tc . J ames K e n t , Lt d ., 
Millers, F en ton , Staffordshire. Telegram s : K en mil, 
S toke-on-T rent. Telephone : 4253 and  4254, Stoke-on- 
T ren t (2 lines).

GR IN D IN G  of every description of chemical and 
o ther m aterials for th e  tra d e  w ith Im proved mills.— 

T hos. H i l l - J o n e s ,  L td . ,  “  In v lc ta  M Mills, Bow Common 
Lane, London, E. Telegram s : ** H ill-Jones, Bochurch, 
L ondon." Telephone : 3285 East

P U L V E R IS IN G  and  grading of raw  m aterials. 
DOHM  LTD ., 167, V ictoria S tree t, London, S .W .l.

W A N T E D
Ex p o r t s  t o  S w i t z e r l a n d .  B ritish  m an u 

fac tu rers a n d  expo rters  of chem ical, pharm aceu tica l 
an d  m etallurg ica l products a re  requested  to  g e t in 
c o n tac t w ith  a  Swiss im porting  ilrm  of w ide experience 
an d  good relations to  o th e r countries on tiie  C ontinent. 
R epresentative will he in  Loudon during  F eb ruary  and  
M arch. D r. M ax K appeler, c/o  3, G rosvenor Square, 
London, W .l. T e lephone; .Mayfair 0751.

A PECO , Zurich.

MA N G RO V E EX T R A C T  (Borneo Outch) w anted . 
Cwt. packages. S ta te  q u an tity , price a n d  m arkings. 

B ox No. 2266, T h e  C h em ica l A uk, 154, F lee t S tree t, 
London, E.C.4.
W A N T E D .— Supplies of N itre  Cane In te n -to u  lo ts. 
YY Box No. 2126, Thk  Chemical a o e , 151, F lee t 

S tree t E.C.4.

“ L IO N  B R A N D ”

METALS AND ALLOYS
M INERALS A N D  ORES

RUTILE, ILMEN ITE, Z IR C O N , 
M O N A Z IT E , M A N G A N E SE , 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  LT D *

G A R ST O N , L IVERPO O L, 19 
ESTABLISHED 1869

i f  ^ g e a  A S la te  P ow -
• t ^ * “0  d e r  In g r e a t

d e m a n d  as th e  
m o s t  e c o n o 
m ical f il le r  fo r  
V u lc a n ite  and  
M o u ld ed  Rub

b e r  G o o d s .
H .  B. G o u ld ,  P o r t  P e n h r y n ,  B a n g o r  Tel: Bangor 651
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ŚUBA-SEAL
S T O P P E R S  fo r C A R B O Y S  

D E M IJO H N S  * WINCHESTERS  
B O T T L E S  - V I A L S  -T U  BES.

W I 11L I L I I A M  [ p [ ^ i i y A t Ü l
W ,   L COMPANY II LIM IHO 1 ■ 111 11 wm

nt. B r i t a n n i a  H ouse
24746 W.llln^ton Si, L«cd* 1 *U»*»uww titw

I R D N A C ^ ^ H
^ ■ R E S IS T IN G  ACIDS
VALVES,  TAPS AND CAST INGS

F O R  C O R R O S IV E S

H A U G H T O N ’S M E T A L L I C
C O ., LT D .

30, St. Mary-at-Hill,
L o n d o n ,  E .C .3

METHL

V A C U U M  P U M P S

For Medium  and Ultra H igh  Vacuum  

Laboratory and Industrial sizes

j f e n n o x  Foundry Co. Ltd.

Glenville Grove, London, S.E.8

Solvent Recovery 
Plant

Carbon Adsorption 
System

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

BARREL PLATING
Immediate capacity available for Barrel 
Plating in SILVER, LEAD, TIN, CADMIUM. 
COPPER, BRASS, OR NICKEL.

A.E.R. (1938) LIMITED
1 2 0  G R E E N  L A N E S ,  L O N D O N ,  N . 1 3  
T E L E P H O N E :  B O W E S  P A R K ,  2 2 4 6

1 LEIGH Ë-;

&SONS
METAL if-

WORKS !
Orlando St 

: BOLTON.

B E L T I N G
A N D

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

Superlative Quality 
Large Stocks - Prompt Despatch

F R A N C IS  W . H A R R IS  & Co. Ltd.
B U R S L E M  - S to k e -o n -T re n t

’Ph o n e :  S to k e -o n -T re n t  7181.
’G r a m s : B e ltin g , B u rs lem

T H E “TEA N TEE’ STANDARD  
PORTABLE CONVEYOR
F IX E D  & P O R T A B L E  
C O N V E Y O R S ,  
F A B R IC A T E D  
ST E E L W O R K  
ETC.

r.& T . W O RK S LTD
P hone : BILLESDON 261 

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

ltin. bell 
25ft. ere.
S u itab le  
fo r a  wide 
varie ty  of 
m ateria ls
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COPPER PLANT
for the C H E M IC A L  TRADES

CARBOY HAMPERS
Safety Crates Packed'Carboys

S T I L L S
RECTIFYING
COLUMNS

CONDENSERS

~ Autoclaves 
Calandrias 

Vacuum Pans 
Boiling Pans 

P ipew ork, 
Coils, etc.

Large S team  Jacket led  copper 
boiling an d  mixing pan w ith  
geared agitators, steam jacket 

o f m ild steel.

‘♦ V U L C A N "  B R A N D

HARRIS (LOSTOCK GRALM) LTD.
Lostock Gralam Northwieh

Tt'-rfhontt 
M iT  ( !  line»! N O R T H  W IS H  

TtUtramt /
■ •V U L C A N " LOSTOCK U R A LA M

BLUNDELLS &
T. ALBERT CROMPTON & Co. Ltd.
W E S T  I N D I A  D O C K  H D .. L O N D O N ,  B .M  
F h o n a  i G n i n t :
E&at 3838 (3 lfn*s) BIund«|{, Phon#( Lm <Im

ESTABLISHED 1825

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

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

Write for List CA 2

■

■
P450U
PtMÍT THE PASCALL EN GINEERING CO. LTD.

TELEPHONE: PADDINGTON TO* TEU G RA M S: PA S6N C O  PHONE IÓ M 0 O Ń
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For
Maximum 
Resistance-

E x cep tionally  prolonged service is 
assured w hen T anks, Towers, Scrub
bers, e tc . are  lined w ith  A ccrington 
" N o n  ”  W are.
Im perv ious to  acids and m ost o th er 
chem icals.
D a ta  an d  E stim a te s  on request.

ACCRINGTON BRICK & TILE CO.
A C C R I N G T O N

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

PLANT
PIPEWORK, COILS 

ETC. 
IN COPPER

FABRICATORS 
OF 

CHEMICAL PLANT 
IN ALL METALS STAINLESS STEEL

C O P P E R S M I T H S

BRASSFO U N DERS

TELEGRAMS:
Smiths,
21711, Leicester.

J.M. SMITH
& SONS 

(LEICESTER) LTD.

L E I C E S T E R

Class M a tte r  a t  th e  New Y ork,


