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HOWARDS'

MONO-CHLOR-ISO-THYMO
A n  Ideal preservative fo r

PAINTS • SIZES • GLUES 
DISTEMPERS

A  stable liquid soluble in alcohols, 

hydrocarbons, oils, chloroform , etc.,

also dilute aqueous caustic solutions.

Samples, prices and 
fu ll details from the 

Manufacturers :

H O W A R D S  of I L F O R D
Telephone : Telegrams :

ILFORD 3333 (6 lines) “ Q U IN O LO G Y, IL F O R D "

H O W A R D S  & S O N S  L T D . , ,  (Est. 1797) I L F O R D ,  E S S E X
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W E L L S  O I L  F I L T E R S

A.C. WELLS
& CO. LTD

P R O V ID E N C E  M I L L S - H Y D E  • C H E S H I R E

BÄKELÄQUE 
PHENOLIC 

: RESINS
■ for acid -proof coatings
■ for abrasive w heels
■ for electrical insulationW ith  W e lls ’ Waste-

OH Filter you can use
your oil several times
over and change it more often. A
thoroughly reliable supply of oil is
assured w ith the use of Wells*
Special Filter Pads which work in
conjunction with Weils* Patent
Syphon Feed.

ATTWATER & SONS, Ltd
Est. 1868

HOPWOOD STREET MI L L  
PRESTON, ENG.

Write for fuller 
particulars of 
these oil filters.

Telephone :
Hyde 953 

Telegrams : Un
breakable Hyde.

T R A O E

VALVES AN D  ACCESSORIES 
IN ALL APPROPRIATE 

METALS FOR THE 
CHEM ICAL TRADE

B ritish S team  S pecialties  L t d .
W H A R F ST R EET . LE IC ES TER

STANDARD PRODUCTIONS FROM STOCK AT :— 
LEICESTER, LO N D O N , L IVERPO O L, W H IST O N . G LA SG O W , 
BRISTOL, M AN CH ESTER  A N D  N EW C A ST LE  - O N -T Y N E
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E N G I N E E R I N G  C D .  LTD

K ESTN ER
LABORATORY  

EQUIPMENT
In disp en sab le to the M o d em  Chem ist

The K E S T N E R  F L E X O  M IX E R  Is a small machine 
for general stirring and mixing problems. It has a speed 
control giving a range from slow speed up to 2,000 r.p.m. 
It has a flexible driving shaft, and the stirrer blades are 
made to suit all conditions. The driving motor is kept 
well clear of steam or corrosive fumes, arising from the 
mixing vessel. W r ite  for Leaflet No. 255. 
T h e jK E S T N E R  V IB R O  M IX E R  A N D  S IF T E R ,  a 
laboratory apparatus for mixing liquids and solids, 
grading, sieving, or separating powdered o r granular 
solids, by means of vibration at any required periodicity. 
W r ite  for Leaflet No. 253.
The K E S T N E R  L A B O R A T O R Y  S P R A Y  D R IE R .  This 
is a Kestner Patent Small Scale Spray D rier which pro
duces a dry powdered product of uniform texture In one 
operation from solutions or suspensions. It is specially 
arranged for easy cleaning and is suitable for handling a 
Vvlde range of products. Each unit Iscomplete with heater, 
fan, dust collector,driving motor,and all necessary equip
ment. W r ite  for Spray Drier Leaflet No. 264.
The K E S T N E R  L A B O R A T O R Y  E V A P O R A T O R  
has ail the unique features of the full-size Kestner Patent 
Multi-Circulation Evaporator. This small evaporator is 
so arranged that it may be used as a single, double- or 
triple-circulation unit, making it particularly suitable for 
experimental work. W r ite  for Leaflet No. 259.

K E S T N E R  E V A P O R  A T O R  & E N G IN E E R IN G  Co., L td .
5 GROSVENOR GARDENS C h m lza ' E ne inctn »------------- LONDON, S .W .l

NEW!
CRYSTALLISATION

b y

ATOMISATION

A Pa ten t process fo r 
crystallising industrial 
liq u o rs  em bodying in
teresting new principles.

CONSTRUCTION OR REPAIR 
OF CHEMICAL PLANT BY 
ELECTRIC ARC W ELDINC

O xley can b ring  m any years ’ 
e x p e r ie n c e  to b e a r  on  
w eld ed  fabrication or repair. 
L ea d  lin in g  a s p e c ia l i t y .

H U N S L E T ,  L E E D S  10
Tel.; 27468 (3 lines) ’Groms: “  O X B R O S ,”  Leeds. 

London Office ; W IN C H E ST E R  H O U SE. O LD  BR O A D  ST., E.C.2. 
Tel.; London W i l l  3731. 'Grams: Asbengpro, Stock, London.

A



M.60. Oval furnace 
with flap door and flue 
and damper. For flat 
work and small work 
in shallow pans. Tem
peratures up to 1,000 
deg. C.
M.54. R e c ta n g u la r  
furnace with counter
balanced door and cir
cular pattern pyro
meter. For tempera
tures up to 960 deg. C. 
Several sizes with 
chambers up to 18 In. 
by 9 in. by 9 in.
M.70. Single tube furn
ace with silica inner 
tube, for temperatures 
up to 1,050 deg. C.
M.51. R e c ta n g u la r  
furnace with flap door, 
and circular pattern 
pyrometer. Chamber, 
8 in. by 3 in. by 3 in.

Over 60 types and sizes developed out of our long experi
ence for use in works, laboratories, technical colleges, etc. 
These furnaces are all of proved design and dependable for 
long and trouble-free service. They are designed for use on 
ordinary electric supply of either d.c. or a.c. at the usual 
single-phase voltage, i.je., 100 to 250.
MELTING FURNACES. W e  also make electric melting 
furnaces in different models for temperatures up to 1,300° C.

F U R N A C E S  FOR  ALL H E A T - T R E A T M  E N T  OPERAT IONS

f, ELECTRIC

BaW lO
^  FURNACES n

W ILD-BARFIELD ELECTRIC FUR NACES LTD.
E L E C F U R N  W O R K S ,  W A T F O R D  B Y - P A S S ,  W A T F O R D ,  H E R T S .

Telephone: W A T FO R D  6094 (4 t in « ). Telegrams: ELECFURN , W A T FO R D

TH E CH EM ICA L A G E J a n u a r y  13 ,  194 3

HEAT-TREATMENT IN THE LABORATORY
E L E C T R I C

M U F F L E S

M -W .IO O
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NOW  A V A IL A B L E
in experimental quantities

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

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

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

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

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

B A R I U M - L E A D  

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

Enquiries for other Alloys are invited.

C a , S r  a n d  B a
ALLO Y S

I c T

For samples and information apply to: 

IMPERIAL CHEMICAL INDUSTRIES LIMITED  
LONDON, S.W.I.

C N . 1124M
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c *

Now extensively used 
in W ar Production 
W ill play a major part 
in Post-War 
Reconstruction

Plan Ahead ! 
Consult

T h er m o - P la st ic s  L t d .
DUNSTABLE, 

BEDS.
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LUBRICATED PLUG VALVES
in action

From 16” bore as illustrated down to I ” 
bore, all with the renowned Audco system 
of lubricating and sealing to ensure tight 
shut-off and ease of operation.

A U D L E Y  E N G I N E E R I N G  C O  LTD
N E W P O R T  S H R O P S H I R E  E NG
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Information about the .

p u m p

SIM P L IC IT Y
Simple and robust construction reduces 
maintenance to a minimum.

EFFICIEN CY
Uniform high efficiency is maintained over a 
wide range of capacities and pressures.

V E R SA TIL IT Y
The M O N O  pump deals successfully with 
the most diverse duties and conditions.

SELF PR IM IN G
is an inherent feature, not dependent on a 
seperate priming device.

The illustration is a sectional view 
clearly showing the rotor and stator.

STREAM LIN E FLOW
The discharge of the M O N O  pump is 
absolutely uniform and free from pulsation. 
There is no churning of the liquid, which 
passes through in a continuous and steady 
stream.

AR ltASIO N  RESISTANCE
The unique rolling motion between rotor 
and stator results in extraordinary resistance 
to wear. The standard rubber stator and 
hardened metal rotor form an ideal combina
tion of abrasion-resisting materials and are 
perfectly lubricated by the water or other 
liquid being pumped.

All these qualities, of particular interest to 
the Manufacturing chemist, are inherent in 
the MONO pump. They are explained, in 
our brochure, “  The Modern Pumping 
Principle.”  This will gladly be sent on 
request. For specific details please give full 
particulars of application, capacity and 
pressure.

M O N O  PUM PS LTD ., G R A N IT E  H O U S E , C A N N O N  ST., L O N D O N  E.C.4.

Phone: Mansion House 6101. Cables: Mono Pumps, London.



NEWTON CHAMBERS z CO LTD THORNCLIFFE IRONWORKS N* SHEFFIELD

N E W T O N  C H A M B E R S
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SU LPH U R
BURNING

EQUIPMENT
THIS PRESSU RE SU LPH U R  BU R N ER , 
non-mechanical and occupying only 
small floor space, can be worked under
firessures up to 10 lbs. per sq. in. 
t Is particularly suitable for the 
manufacture of sulphites, bisulphites, 
metasulphites and anhydrous sulphur 
di-oxlde ; also for treatment of glue 
and In the sugar industry, etc.
Available for variable S O 2 concentra
tions, according to specific require
ments. It is readily put into or out of 
commission.
T H E  R O T A R Y  M EC H A N IC A L
SU LPH U R  BU R N ER , of automatic feed 
and operation. Is particularly suitable for 
sulphuric acid plants (chamber or 
contact process).
W ith  uniform burner-gas composition 
of variable SO 2 concentration dependent 
on permissible draught, it is capable of 
dealirfg with sulphur material of 
relatively high ash content.
Automatic ejection of inorganic ash. 
High throughput with low power and 
maintenance costs.
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F in e  C h e m ic a ls  F o r  E v e r y  
P u r p o s e

I n d u s t r y ’s N e w  S u i t
Soon our vital British Industries, 
first in the call to arms, must switch 
to the rc-construction of stricken 
Europe. Inthereśurgenceof peace
ful production, new Industries, too, 
will arise within the framework of 
the old. Swords to ploughshares, 
in very truth. New materials, each 
with an unique function, will meet 
the needs of what economists call 
the “  consumer-goods market." 
May &  Baker, with their research 
group of Chemists, who have 
won lustre and fame throughout 
the war years, maintain a Ieader- 

' ship in the production of Fine 
Chemicals which they have held 
since the 18th Century, and which 
affirms Dagenham as a centre of the 
Fine Chemicals Industry. Informa
tion which is constantly arising from 
the discovery of chemicals for new 
purposes, and which will help to 
meet the needs of industries yet to 
see the light of day, will tje handed 
on for the benefit of our customers. 
M & B Industrial Chemicals and 
Drugs arc rigidly standardised for 
quality before release, by our Con
trol Laboratories. May &  Baker’s 
Sales Division will gladly co-operate 
in the solution of your post-war 
chemical problems, and reply to all 
enquiries. Tel. : Ilford 3060.
Ext. : 71 and 72.

May&BakerLtd
D A G E N H A M

LONDON ENGLAND

W )

H 4 Í  Industrial Chemicals iSeries No. l a ) . ,

N E W  C H E M I C A L  D E V E L O P M E N T S

a versatile 
synthetic

In modem chemical synthesis, the 

use o f  teepol —  new British-made 
synthetic— offers a number o f unusual 

advantages.

teepol combines high wetting power 
with dispersing, peptising and stabilising 

properties. It reduces surface and inter

facial tensions,’ and is unaffected by 

waters of any hardness. It is completely 
soluble to a clear solution in water at all 

temperatures.

To meet the widest variety o f re

quirements, teepol is offered in liquid, 

paste or powder form, and is freely 

available from  stock in any quantity.

We shall be happy to send further 

details, together with samples and 
formula:, to any interested enquirer. 

T o  enable us to shape this information 
in the most helpful way, some indication 
should be given o f the application 

for which t e e p o l  is intended.

TEEPOL

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

L O N D O N , E.C .3 
T E L E P H O N E : A V E N U E  4321
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LONDON ALUMINIUM fi/k
W IT T O N , BIRMINGHAM6

/ U M m a n

1ANI

Our technical staff is at Y O U R  
service N O W  to quote to 
specification or discuss your 
job on site.

As C oppersm iths and Plant 
Designers with 36 years’ experience 
we have a reputation for equip
ment of sound design and con
struction at competitive costs. T o  
meet the increasing demands of 
immediate and post-war develop
ment plant extensions or replace
ments should be in hand N O W  

. . we shall be glad to quote for 
your equipment in Stainless 
Steel, Aluminium or light alloys. 
Transport and Storage Tanks, 
Coils, Condensers, Pressure 
Vessels, Agitators, etc., are 
regularly in production . . . 
built by craftsmen and based 
on sound technique.



Illustrating one of our 
Small Portable Rotary Pumps

B.P. and TECHNICAL

R o 7 0 - 8 o *;

FOR ALL 
P U R P O S E S  

H A N D ,  B E L T ,  

ELECTRIC  MOTOR 
O R

E N G IN E  D R IV EN

W E SPECIALISE IN PUMPS FOR VISCOUS MATERIALS

B A R C LA Y  K E L L E T T  & C O ., LTD.
B R A D F O R D  • Y O R K S

Pump makers since 1882

THE CHEMICAL A GE J a n u a r y  13 ,  1945

'Enquiries should he made to the 

W holesale  and Export Department  
B O O T S  P U R E  D R U G  CO. L T D  N O T T IN G H A M
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“Everything for Safety Everywhere >>

SIEBE, GORMAN & CO. LTD.
[E S T A B L IS H E D  1819]

Originators and Largest Manufacturers in the 
World of Respiratory Appliances of all descriptions

SEND US Y O U R  PROBLEM  —  W E  SHALL BE PLEASED TO ADVISE YO U  

We make all types and can satisfy any requirement

G A S  M A S K S

“ Puretha”  

and o ther types, 

for Naval, Military, 
Civilian and indus

trial purposes.

S e lf- C o n ta in e d  
B R E A T H  I N G  
A P P A R A T U S
“ Proto,”  “ Salvus,”  
‘‘Fireox,”  and other 
types for work in 
irrespirable atmos

pheres.

ALL AIR RAID PRECAUTIONS EQUIPMENT

S M O K E  

H E L M E T S

“ Spi relmo”  
and o ther 

patterns.

The M ark IV  Dust Respirator
As approved by the Home Office

DUST MASKS of all descriptions

R E S U S C IT A T IO N  
A P P A R A T U S

“ Novita”  and “ Novox”
Oxygen and Oxygen+CO 2

for persons asphyxiated 
by poison gas, shock, 

drowning, etc

“ A N T IPO YS”  Short Distance Breath
ing Apparatus

LIGHT FUME MASKS for Paint 
Spraying

PROTECTIVE C L O T H IN G — Asbestos, Acid-Proof and Water-proof Safety 
Gloves, Gauntlets and Mitts of rubber, leather, etc. Safety Goggles of all types. 

Safety Lamps. And all other Safety and Protective Devices.

LONDON, S.E.I



Good timber is scarce, but for essential work

CARTY’S can still supply VATS
IN TIMBER UP TO 

PRE-WAR STANDARD 

OF QUALITY AND 

B S — SEASONI NG

C Ä R T Y
A N D  S O N ,  L I M I T E D  

H arders R d ., P e ck h a m , L O N D O N , S .E .15
Phone: New  C r o x  1826 ,

THE CHEM ICAL AGE J a n u a r y  1 3 ,  1 9 4 5

A. J. RILEY & SON,
BATLEY, YORKS

L td

Teleirams: "  BOILERS, BATLEY." Telephone: 6S7 BATLEY (3 lines) ESTABLISHED I88B

Makers of
MILD STEEL RIVETED AND 

W ELD ED  VESSELS

• JACKETED PANS COMPLETE 
W ITH  AGITATORS

SHEET LEAD OR HOMOGENEOUS 
LINED VESSELS

TAR, BEN ZO LE & O IL STILLS

CONDENSERS, EVAPORATORS 
AND DISTILLING PLANTS

MILD STEEL PIPES 
ALL PRESSURES

LANCASHIRE, CORNISH 
ECONOMIC & W .T . BOILERS
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4  L O W E R  C O S T S  

#  LESS L A B O U R  

4  LESS F L O O R  SP A CE  

4  IN C R EA S ED ] P R O D U C T IO N

S I F T I N G

P A S C A I L  P L A N T
FOR

4  B ET T ER  P R O D U C T S

For further information write for 
List CAA to :

D U S T LES S

E A S ILY  C LE A N E D

I N H E R E N T  A I R  
C O O L IN G

“  PASCALL PLA N T ”  is ideally suited for the uses 
of the Chemical Manufacturer, and successfully handles 
such materials as

F IN E  C H EM IC A LS  S Y N T H E T IC  RESIN S
D Y ES T U F F S  M ED IC IN A L  D R U G S
C O L O U R  P IG M EN TS C O S M ET IC S

THE PASCALL ENGINEERING CO., LTD.
Manufacturers of Grinding, Sifting and Mixing Machinery
114, L IS S O N  G R O V E  L O N D O N , N .W .I

Telegrams : 
Pasenco, Phone, London

Telephones : 
PADdington 7236-7
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FLUOR SPAR
0

HIGH GRADE
097-98%

0
Ca F2 CONTENT

is now available 

from

0

THE GLEBE LEAD MINE
EYAM • DERBYSHIRE

Telephone : Eyam 41

L A N K R O  C H E M IC A L S  LTD .
M A N U FA C T U R ER S  OF C H EM IC A L  SPEC IALIT IES FO R TH E 

L E A T H E R , FU R , T E X T IL E ,  Y EA ST ,J A N D  P LA STICS  IN D U S T R IES

S U L P H A T E D  O ILS 
W ETT IN G  AGENTS 
SCOURING AGENTS 
FUR DRESSING OILS 
F E R M EN T ER  O ILS  
M OELLON DEGRAS

PIGMENT PASTES
A N D

FINISHES
FOR

LEATHER

FATTY ESTER PLASTICISERS 
BUTYL STEARATE 

BUTYL ACETYL RICINOLEATE 
FATTY ACID AMIDES 

PHTHALYL RICINOLEATES

COLD TEST NEATSFOOT OIL

B E N T C L I F F E  W O R K S  
ECCLES • MANCHESTER
Phone: Eccles 1686 Grams: Lankro, Eccles, Manchester



J a n u a r y  13 ,  194 5 TH E CH EM ICA L A G E x v i i

CHEMICAL PLANT
INCLUDING COMPLETE INSTALLATIONS

AUTOCLAVES

MIXING VESSELS

PUMPS

VALVES

STORAGE TANKS

PROCESS TANKS

RECOVERY PLANTS

FUME EXTRACTION

FILTERS

Rubber Lined Mixing Vessel with Stirrer and Operating FANS
Gear for raising and lowering the Stirrer while it is rotating

“ VULCOFERRAN ”  (Re g d .) LININGS
FOR ACID SOLUTIONS UP TO 130°C.

PIPELINES

NORDAC LIMITED
(Chem ical Engineers)

DUKES ROAD, WESTERN AVENUE,

LONDON, W.3.
TEL.: ACORN 2289

B
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Loading, unloading and handling of loose or bulk 
materials without mechanical aid invojves a 
serious waste of labour— to say nothing of 
lost time for wagons. This practical Loader 
is tackling the problem— saving a sub
stantial part of previous time and 
labour— for a large number of 
different Industries handling 
such materials as Sand,
Earth, Oxide, Salt, Coal, 
etc. How are Y O U  
tackling this vital 
problem ?

YOU should know PARKER Portable Loaders, Portable 
Horizontal Conveyors, Fixed Conveyors (Horizontal 
and Inclined), and Sectional Cround Conveyors.

L
 F R E D E R IC K  P A R K E R ,  L T D . Extension  38, V iad u c t W o rk s  C a th e rin e  S tre e t , L E IC E S T E R

‘Phone: Leicester 61273 (4 lines)

London  O ffice  : (Ext. 38) Talbot House, Arundel St., Strand, W .C .2  ’Phone : 4239 & 2739 Temple Bar

PARKER Portable Belt L O A D E R S

SHAWINIGAN LTD.
REG . T R A D E  M ARK

M ADE IN  C A N A D A

ACETIC  ACID  
CARBIDE of CALC IUM  

A C ETYLEN E BLACK  
POLYVINYL ACETATE “ GELVA”

H IG H  A N D  L O W  V IS C O S IT IE S

POLYVINYL ACETALS “ ALVAR”  
“ FORMVAR ”

MARLOW HOUSE, LLOYDS AVENUE, LONDON, E .C .3
Telephone: ROYAL 4321/3 Telegrams: "  IGANSHAW IN , FEN. L O N D O N ”

EMERGENCY ADDRESS :
113, F O X L E Y  L A N E , P U R L E Y , S U R R E Y  Telephone: Uplands 52S7
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R E C O N D I T I O N I N G
Platinum Laboratory Apparatus

J.M .C. RECONDITIONING SERVICE
When a platinum crucible or dish has become slightly dented, or bulged, after 

.being subjected to hard wear in a busy laboratory, or when minute pin-holes or 
cracks develop in such articles, it is unnecessary to incur the expense of exchanging 
them for new. The example shown above, for instance, was selected from pieces 
of apparatus sent to us for repair. After passing through the skilled hands of our 
craftsmen, this crucible was “ as good as new.”

PLATINUM LABORATORY APPARATUS
J O H N S O N ,  M A T T H E Y  & C O . ,  L I M I T E D

Head Office and Refineries - 73/83, H A T T O N  G A R D E N , L O N D O N , E.C.I

Canadian H o use : Johnson, Matthey & Co. (Canada) Ltd., 198-200, Clinton St., Toronto

Crucible sent to'us for 
reconditioning

The same crucible as 
shown above after being 

reconditioned

Telephone : HOLborn 6989

606, Cathcart Street, Montreal

R e fin e r s  o f  ‘P la t in u m  /o r  o v er a  (B e n tu r y
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40 years’ experience  
enables us to  supply

B E L T I N G
an d

ENDLESS VEE ROPES
_ n f  -------  -----

S u p e r l a t i v e  Q u a l i t y
L A R G E  S T O C K S  . . .  P R O M P T  D I S P A T C H

FRANCIS W. 
HARRIS &  Co. Ltd.

B U R SLEM  -Stoke-on-Trent
one: Stoke-on-Trent 7181 
W ire * : Belting, Burslem

TO ALL USERS OF ^  -
“RIZISTAL” S

ACID RESISTING >  *
CEMENT ✓  ^

*  R t ®  y t a r

LININGS Greetings and
^  ^  Best Wishes tor

v#>d \  Peace $ Prosperltp

" V  J O H N  L .  L O R D
WELLINGTON CEMENT WORKS

T E L E g ;  BURY1eii1» 1168 B U R Y ,  LANCASHIRE
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From the sheet to a finished container involves as 

little as eleven operations. Each one, from the initial 

blanking, is carried out with speed and automatic pre

cision by this gang o f ten M O O N  machines. These 

complete plants have been installed by us in many 

parts o f the world. As a team, they win both at 

home and away, and they embody every desirable 

feature which has arisen in a very highly specialised 

experience o f drum making over many' years.

— Can they be pressed into service for you ?

W e  m ake a very  w ide range 
o f machines in add ition, and w e 
can offer a solution to every 
problem  of m etal conta iner manu
facture. If your post-war plans 
i n c l u d e  t h i s  s u b j e c t ,  d o n ’ t 
h e s i t a t e  t o  a s k  o u r  a d v i c eM O O N  B R O T H E  

B E A U F O R T  R O A D
R S L I M I T E D  
B I R K E N H E A D

I A N U F A C T U R E R S  OF TIN BOX & DRUM MAKI NG MA C H I N E R Y

dm 1071
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R E A D S
Manufacture an unequalled range of

TINS, DRUMS, AND  
METAL CONTAINERS

F O R  A L L  T Y P E S  O F  C O M M O D IT IE S

I f  you are in difficulty over special 
requirements, we may be able to help you

READS LTD.
21. BR ID G EW ATER STREET, L IV ERPO O L

ATION OF TRADE WASTE WATERS

PU R IF IC A T IO N  PLAN TS 
FO R BLEAC H  W O R K S . 
DYE W O R K S , T A N 
N E R I E S ,  C O LLIER IES. 
BR EW ER IES , A RT IF IC IAL 
SILK  W O R K S , W O O L L E N  
MILLS. C O T T O N  W A ST E  

MILLS, Etc., Etc.

The treatment of trade waste waters calls 
for specialized experience. For over 40 
years we have been engaged In the manu
facture and installation of mechanical 
equipment for this purpose. The range 
of manufactures is extensive and includes 
Screens, G rit Separators, Settling Tanks, 
Revolving and Rectangular Sprinklers, 
Biological Treatm ent Plants, Pumps, 
Ejectors, Valves, Penstocks, Floating 
Arm s, Lim e Mixers, etc. These are 
described and illustrated in a comprehen
sive series of booklets.

A M E S  C R O S T A  M ILLS  & C O M P A N Y  LTD.
M O S S  I R O N W O R K S ,  H E  Y  W  O  O  D,  L A N C S .

•3nd A B B E Y  H O U S E . V I C T O R I A  ST.. LONDON S.W.L _________
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S H U T T E R  V E N T I L A T I O N
f o r  i n s t a n t  c l e a r a n c e  o f

F U M E S  A N D  S M O K E
from  Foundries, Retort Houses, Furnace Buildings, e tc ., etc.

The Shutters provide what is in effect 
a moveable roof to the building which, 
by means o f  steel <■ louvres in them
selves forming extraction vanes, create 
extraction draught. The louvres are 
formed on both sides o f a centrally 
operated dual gear unit; each side can 
be operated independently in order

to facilitate extraction in strong winds. 
In very wet weather, driving snow and 
at night they can be closed and form 
complete weather-tightncss and light 
obscuration.
Adequate natural light to the workshops 
below is available when the shutters are 
open.

BRITISH PATENT NOS. 536127, 536742 A N D  536943

H IL L S  P A T E N T  G L A Z IN G  C O M P A N Y  L IM IT E D
ALBION ROAD, W EST BRO M W ICH . ’PH O N E : W EST BRO M W ICH  1025 (6 lines)

London Office W ar Address: 24, H E A T H  H U R S T  R O A D , H A M P S T E A D , N A VA . ’Phone: H A M P S T E A D  0700

W hen  fully opened, the specially 
designed louvres provide an al
most instantaneous clearance o f 
furnes, smoke etc., and, what is 
equally important, give adequate 
natural lighting to the work
shops below.

It  is often dangerous fo r rain 
to fall through the open roof o f 
a workshop. In  very light rain 
H ills  Shutters can be partly 
closed and still permit a very 
high percentage o f extraction.

In  driving rain, sleet, etc., the 
Shutters can be closed down 
completely and they are then 
weather-tight The closing 
also provides light obscuration 
fo r blackout

M-W.54
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A t  the moment only hall 
the story can b e  told. 
Not until the p eace  has 
b een  won can w e tell you 
of the w ar developm ents 
which will b e  incorporated 
in the post-w ar design 
and manufacture of our 
O p t i c a l - M e c h a n i c a l -  
E l e c t r i c a l  I n s t r u m e n t s  
and Aircraft Equipment.

A V IM O  L T D .,  TA UNTON
S o m e r s e t  ( E n g l a n d )

Approved under Air Navigation Rules 
for Civil Aviation.

S P E N C E R
CHAPM AN

A N D

M E S S E L
L IM IT E D

OLEUM
(All Strengths)

S U L P H U R IC
B A T T E R Y
H Y D R O C H L O R IC

(Muriatic)
N IT R IC
D IP P IN G

also
D IS T IL L E D

W A T E R
(pure)

ll! SPENCER .CHAPM AN & 
MESSEL LTD.

Ijl 2 3  G R A N G E  R O A D
S U T T O N , S U R R E Y

Telephone T e leg ram s:
:ll v ig ila n t  1195 (3 lines) H y ilroch lo rlc-Su tto n

B
B

S
E

a
a

i 5
S

B
5

K
5

Ł
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A COMPLETE INDUSTRIAL RUBBER SERVICE

Acid resisting rubber linings to Tanks, Pumps, Pipes, Spinning boxes. 
Cocks, Taps and Valves. Flexible Utensils. Rubber Covered Rollers. 

Ebonite Pipes and Fittings, Pumps, Sheet, Rod, Tube • Gloves, Gauntlets 
and Aprons • Hose • Belting • Sheet • Mats • Matting • etc., etc.

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

4 5 R  O I2



x x v i TH E C H EM ICA L AGE J a n u a r v  13, 193 5

r Steam or Power Driven Pumps. T  
Dry Vacuum Pumps. Wet Vacuum ' 
Pumps. Air Compressors. Steam Jet 

Air Ejectors and Surface Condensers 
for Operating with Vacuum Pans.

1 Heat Exchangers. .

W O R T H I N G T O N  - S I M P S O N  L T D .*  N E W A R K  -  O N  -  T R E N T .

AUTOMATIC PICKLING & PLATING PLANTS
FO R  A L L  P U R P O S E S

E C C O  D U P L E X  C A R R IA G E  T R A N S FE R  P L A N T
for plating and pickling— Uniform and different process times. 
E C C O  S C R EW  FEED  P IC K LIN G  P L A N T  
for pickling large numbers of small articles rapidly.
T H E  B U LL A R D -D U N N  PR O CESS  
for removing scale and oxide from the surface of metals. 
E C C O  E L E C T R O L Y T IC  W IR E  P LA T IN G  P L A N T  
for nickel, zinc, copper, silver and tin plating of wire.
E C C O  M A G N ET IC  P LA N T
for chromium plating large numbers of small parts.
P LA T IN G  A N D  C L E A N IN G  T A N K S  
with various lining materials.

ELECTRO  CH EM ICAL EN G IN EER IN G  CO., LTD.
Netherby, Queens Road, Weybridge, Surrey. Tel. No. Weybridge 3891.

*or Łłie
*\a l s  u s e d  t o  

^  LIQ U O RS  
v Y a >V ^  h a n d l e d

WORTHINGTON—SIMPSON
CHEMICAL INDUSTRY

An Installation of twelve electrically-driven Hori
zontal Split Casing Centrifugal Pumps at an im
portant Chemical Works In the Midlands. These 
units handle a variety of Chemical Solutions used 
in various manufacturing processes.
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" t h e  r i g h t  l i n e s  "
Lined up for the war effort . . . but soon released we hope for tasks in the great 
period of reconstruction that w ill follow the peace. Tanks and Drums Ltd. are 
ooking forward to resuming normal trade relationships with their many customers

throughout the land

TANKS £ DRUMSUd
Bowling Iron W orks - B r a d f o r d
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B A R B I T  O N  E
B A R B ITO N E S O L U B L E

AND

A L L O  B A R  B I T O N  E
F I N E S T  Q U A L IT Y .

A C T U A L L Y  M A N U F A C T U R E D  A T  B A R N E T
' b y  ....................

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

Q U E E N ’S ROAD - BARN ET  - HERTS
Phone : Barnet 0723 Grams : Pierson, Morrell, Barnet

T O W E R S  P O R T A B L E  E L E C T R IC  H O T  PLA TE
Flame Proof. 
Drip Proof. 
Economical— 400 watt. 

-jfc- Compact 3 heat switch-plug 
unit. 

S inches diameter.

Price £2 . 15.0
Made in our workshops at Widnes. 

Full particulars on application 
J. W . TO W ERS & CO. LTD.

Head Office and Works : W ID N E S  
M A N C H ESTER  : 44 Chapel St., Salford 3 L IV E R P O O L : 134 Brownlow Hill
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ABFORD HOUSE, 
W ILTO N  ROAD, 
LONDON, S .W .I.

have been the means of 

solving many difficulties 

in the

CHEMICAL INDUSTRY
d u r i n g  t h e  wa r  y e a r s  and  

w e  l o o k  f o r w a r d  t o  g i v i n g  

e q u a l l y  g o o d  s e r v i c e  in t h e

f u t u r e -----------------------------------------

Ta k e  a d v a n t a g e  o f  o u r  l ong  

and v a r i e d  e x p e r i e n c e  and

Submit your problems to us
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¿For ev ery  p rod u ct.

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

 ̂ Be guided by years of experience and pack
U ru m s  your product in a perfect steel package. If we
B.ttd Can be helpful in solving any of your package
TiecjS  problems we shall be happy to place our service
b y  at your disposal.

TODD BROS ( S I )  LTD
W  I D  N  E  S L A N C S

Telephones :K W idncs 2267.
dm 786

DICYCLOHEXYLAMINE

CH

CH. H CH,

CH,
CH,

C H - N - C H

,C H j CH

C H

CHZ B.Pt. 760mm 255°-256,,C 

.C H jS p .G r .  (S>I5 ' 5  C -  -916

D icyclo h ex yla m in e  is  a  stro n g  b ase, bein g stro n g e r than A m m o n ia . 
It  fo rm s s a lts  w ith  a ll a cid s and fo rm s so ap s w ith  fa tty  ac id s.

C O M M E R C IA L  Q U A N T IT IE S  A V A IL A B L E .

YORKSHIRE TAR DISTILLERS I?
CLECKHEATON -  YORKSHIRE.
T E L .  C L E C K H E A T O N  / S t N  T E L E G R A M S  T O  -  

• 7 9 0  (5  L I N E S )  V3 U /  Y O T A R  CLEC K H EA TO N



PARTS OF 
9 0: IIO:& 12 0' DIAMETER 

«1« : STRIPPING BOILING AND 
ANALYSING COLUMNS 

W IN COPPER

L i c e n s e d
Construc

tion for Plant 
for de Meile 
Patents, in
cluding Abso
lute Alcohol, 
Acetic Acid Re
covery, Esters, 

Etc,

C H E M I C A L  P L A N T
Stills, Solvent Recovery and Fractionating Plant. Com plete  

Distillation Units for Alcohol, Solvents and other products

J a n u a r y  13, 1945 TH E  CH EM ICA L A G E x x x i

IN A L L  

METALS

Telegrams : Anaclastlc, Phone, uondon.

TH E ALUM INIUM PLA N T a n d  V E S S E L  CO M PA N Y U M .TED

Telephone : PU T N EY  4492 (8 lines) WANDSWORTH PARK,
LONDON, S.W.18
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T h e •fo llow ing are available on 
a plant production basis :

Uric acid, Alloxan, Alloxantin, 
Allantoin, Acid Sodium urate.

Lim ited small quantities o f  the 
f o l l o w i n g  a r e  a v a i l a b l e  fo r  
research purposes :

Violuric acid, Uracil, Thiouracil, 
D ialuric acid, Triaminopyrimidine, 
Alurcxidc.

Indeed, with The MASSON MILL 
In operation there need be no 
waste at all. Off-cuts and scrap 
material of every description can 
be ground to fine granules, or to 
powder, for reclamation and re-use. 
Not only a W ar Time expedient, 
but also sound business economics.

“ Not a Scrap Wasted ”

THE MASSON MILL
B LA C K FR IA R S  E N G IN E E R IN G  C O ., LTD .

B LA C K FR IA R S  H O U S E , N EW  BRID G E S T R EET , L O N D O N , E.C.4

GENATOSAN LABORATORIES S P E C IA L IS E  IN

R E S E A R C H  O N

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

L E S S  W A S T E  
MORE PROFIT

Enquiries GENATOSAN LTD, LOUGHBOROUGH, LEICS.
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WELDED TANKS
A N D  CHEM ICAL PLANT

IN ALUMINIUM : STAINLESS STEEL

IN  A L L  W E L D A B L E  M E T A L S
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I N T E R M E D I A T E  P R O D U C T S  
A N I L I N E  D Y E S  

FAST BASES FOR ICE CO LO U R S
Benzol, Nitrobenzol, Binitrobenzol, Nltronaphthalene, Blnltronaphthalene, Xylol, Nltroxylol, Blnltroxylol, 

Xylldlne, Toluol, Ortho & Para NItrotoluol, Binltrotoluol (All Grades)
Para N ltro Ortho Toluldlne, Meta N ltro Para Toluidlne 

O RTHO  T O LU ID IN E PARA  TO LU ID IN E

Extensive Range of O il Colours, Add Colours, Basic Colours, Direct Colours, Pigment Colours,
Azoic Colours for W ool, also Colours suitable for all Trades
META T O LU YLEN E  D IAM INE META PH EN YLEN E DIAM INE ~

J O H N  W.  L E I T C H  & C O. ,  LTD.
MILNSBRIDGE CHEMICAL W O RKS

Telephone: H U D D E R S F I E L D  Telegrams:
189-190 M ILNSBRID GE I I U U U L I V J I  I  l _  u  LEITCH. M ILNSBRIDGE

IN D IA  S C O T L A N D  C A N A D A
Khatau Valabhdas & Co., Kirkpatrick & Lauder Ltd., Prescott & Co., Regd.

Vadgadl .Bombay. 180, Hope Street, Glasgow, C.2 774, St. Paul St. W est, Montreal

ive can subtract a sm ell
In m any industrial processes it’s im portant to have your 

substance minus its smell or m inus its im purities, since it 

m ay be going into a fo o d  or drink or a  beauty preparation. 

O ur A ctiv e  C arbon  can do m ore than deodorise, o f  course. 

It can de-colourise. It can sim plify crystallisation. It can 

im prove colour and increase concentration. It can 

rem ove detrim ental flavours.

It can clean precious liquids 

and gases. In other w ords it 

can rem ove the obstacles in the w ay o f  im proving 

the quality and attractiveness o f  m any products 

in every day use, and our advisory departm ent 

will be only too pleased to assist the process.
M elbourne Agents— Messrs. H . R. H ill  & Son, Pty. Ltd., 350 King Street.

S U T C L I F F E
S P E A K M A N
A N D  C O M PA N Y  LTD

L E IG H  • L A N C A S H IR E

London Office :
66 Victoria St., S. W.I. Victoria 7982-3
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R a p id  F i l t e r s
GRAVITY & PRESSURE

L i m e  S o d a  
S o fte n e r s

C h lo r in a to r s
a n d

Am m oniators  

B a se
E x c h a n g e  
S o fte n e r s

Activated  
Carbon  

^jFliters

TEC H N IC A L LITERATURE O N  REQUEST 

PATERSON ENGINEERING COMPANY LIMITED 
83 K1NGSWAY, LONDON, WC2
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ESTABLISHED 1840

DANKS OF NETHERTON LTD

CHEMICAL PLANT 
PRESSURE VESSELS 
JÄCKETTED PANS 
MIXERS RECEIVERS

ALL TYPES OF WELDED 
AND RIVETTED STEEL 

FABRICATIONS

N ETH ERTO N , DUDLEY,
W O R C S .

LONDON OFFICE—
329,HIGH HO LBO RN ,LO NDON, W .C .I

TATE
SEMI-BALANCED SOLENOID 

OPERATED VALVES

SU ITA BLE FOR STEAM. W A T ER . 
A IR, SPIRITS, O IL, 2 nd CH EM ICALS

JAMES TATE & CO.
VICTORY WORKS . EAST PARADE 

B R A D F O R D

ÏYPH0X
ANO TITANIUM POTASSIUM 

OXALATE

I 0 1 M  MOADAUTS ILAIMEO DVÍINC

W R IT E  FOR PARTICULARS
I

PETER SPENCE & SONS LTD.
NATIONAL BUILDINGS • ST. M ART'S PARSONAGE

MANCHESTER,  3
LONDON OFFICE: 4  HANGER GREEN. EALING W.5

T L  3

STEAM  Ü  W A TER . F IT T IN G S  FOR ALL 
P U F L P O S E S

ENSURE THE MAXIMUM OF EFFICIENCY 
TOGETHER WITH LONG LIFE UNDER 

ALL WORKING CONDITIONS
Also SAND CASTINGS IN  A U  NON-FERROUS METALS 
INCLUDING H IGH  TENSILE BRONZES A  ALUMINIUM

Trionite Ltd., Cliffe Vale, Stoke-on-Trent
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DRYING MACHINERY 
AUTOMATIC WEIGHING MACHINES

OUR SPECIALITIES FOR OVER 50 YEARS

Large range of standard sizes 
Test Plants available here

RICHARD SIMON I  SONS LTD.

STEAM HEATED TUBULAR DRIERS 
ROLLER FILM DRIERS 
HOT AIR DRIERS

AUTOMATIC SACK-FILLING & W EIG H IN G  MACHINES 
AUTOMATIC BULK W EIG H IN G  MACHINES for 
mixing, feed control, etc.

PHŒNIX W O RKS - - BASFORD

N O T T IN G H A M
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‘POSTLIP”
(No.  6 3 3  M i l l )

E N G L IS H
FILTER

.P A P E R S

Whit« and 
Grey» Plain, 
A n t i q u e ,  
C r i n k l e d ,  

and 
Embossed.

Pure Filterings for 
Laboratory W ork, 
and In quantities 
for all Industrial 

purposes.

A l l  s i zes ,  
S q u a r e s  
Circles and 
Folded Filter 
Rolls made 

to order

See report of T E S T S  
made by the National 
Physical Laboratopr, a 
copy of which w i ll#be 
sent on application 
together with # free 

samples if required.

Postlip Filterings are stocked by a ll the leading W holesale 
Laboratory Dealers ____________

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

WINCHCOMBE, CHELTENHAM, ENGLAND

DURGESS
D  sboldïïb
gives longer runs 

between regeneration

BURGESS ZEOLITE COMPANY LIMITED
68-7Î.H0R5EEERRT ROAD .WESTMINSTER.S.W.I. Tel: ABBey 1868

STEARINE 
PITCH

(ALL GRADES)

M E T C A L F  & C O . ,
—  VICTORIA CHEMICAL WORKS,—

C L IF T O N  ST R EET ,

MILES PLATTING, MANCHESTER, 10

HYDROFLUORIC  
ACID

AMMONIUM BIFLUORIDE 
ACCUMULATOR ACID 

SODIUM FLUORIDE 
FLUORIDES

Also Specially Pure Hydro

chloric, N itric and Sulphuric 

A C I D S  F O R  A N A L Y S I S

JAM ES W ILK IN SO N  &  SON, Ltd.  
TIN SLEY P A R K  R O A D , SHEFFIELD
Telegrams: “ Chemicals, Sheffield”  Phone: 41208-9
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FOUR 
OAKS 
SPRAYERS

for Defeating Corrosion
P

A

rotect your Plant, Apparatus and Buildings 
against corrosion with the Four Oaks 
Sprayer. Whether limewood, disinfectant, 
paint, creosote or other anti-corrosion 
liquid is indicated Four Oaks will do the 
job.
Iso for Limewashing, Colourwashing and 
Distempering.

A. R. P.
Machines specially con
structed for decontami
nation works (to Home 

Office requirements). 
Also stirrup pumps for 
dealing with incendiary 
bombs and mustard gas.

T H E
B R ID G E W A T E R

IN  T W O  S I Z E S  
18 & 30 GALLONS

Complete Catalogue V  
free on application.

THE FOUR OAK&
SPRAYING MACHINE CO.
Four Oaks W orks, Four
Telegrams : “  Sprayers, Four Oaks.”

Oaks, B I R M I N G H A M .
Telephone : Four Oaks, 305.
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John K iln er & Sons ( 1927) Ltd .
E S T A B L I S H E D  l 8 6 7

Colder Vale Glass Works
Wakefield

t e l e g r a m s : t e l e p h o n e :

W A K E F I E L D  2 0 4 2

W e  specialise in

Carboys
Demi j ohns

W i n c h e s t e r s
(in all sizes)

L O N D O N  O F F I C E S
A N D  W A R E H O U S E S

L.N .E.R . G O O D S STATIO N
FA R R IN G D O N  RO AD , E.C .I
Telephone: CLErkenwell 6411

L O W M O O R
W ITHSTANDS SUDDEN STRESS & STRAIN

TR IPLE HAMMERED.

RESISTS ATMOSPHERIC CO RROSIO N
T H I S  F AMOUS  Y O R K S H I R E  I RON 
I S  T H E  B E S T  O B T A I N A B L E
ITS S U IT A B IL IT Y  IN  P LA C E  O F  
SW ED ISH  I R O N  IS W E L L  K N O W N  
P U T IN  T H E  B E S T  A N D  E A S E  Y O U R  W O R R Y

Manufactured by

LOWMOOR BEST YORKSHIRE IRON LTD.
IR O N  W O R K S , L O W M O O R , B R A D F O R D

Tel.: LOWMOOR 715-716
Registered Trade Marks

•'LOWMOOR,”  " TAYLOR'S, L E E D S “  FARNLEY,”  
“  MONKBRIDGE, YORKS”

or thin liquids and are 
efficient at high or ' 
low speeds and with W hlN-lH i « f  f 
any form of drive. The H  I \ \ \ ^ ^  \
action of the revolving J  X y N «  \ m
piston gives a positive /  \
continuous flow with-
out pulsations. There ^ ^ "■ B B B l
are no valves. Pumps Sizes from }  inch upwards
can be steam Jacketed to handle 150 galls, to

If required. 250,000 galls, per hour.
The revolving piston gives a continuous flow without 
pulsation, churning or forcing through small passages— 
this feature is particularly useful for emulsions or 
suspensions whose equilibrium Is not thereby disturbed

Manufacturers of the

DRUMUPUMP
T H E  DRUM  E N G IN E E R IN G  C O . LTD . 

H U M B O L D T  S T R E E T , B R A D F O R D
London Office i 38, Victoria Street. Westminster, S .W .I

CA. I

Single and Multiple Effects for Chemical 
Liquors, Fruit Juices, Sugar Liquors and 
Syrups, Caustic Lye (e.g. in Soda 
covery), Accessory Condensers, Vacuum 
Pumps and Centrifugal Pumps.
O UR W ID E  EXPERIENCE 
ECONOM ICAL AND RELIABLE 

MENT.

MIRRLEES WATSON
iitninutuniwiiiiiC>^ t̂ovfp^\JY TIMIT*0

EN G IN EER S  G L A S G O W

V ERT ICA L TYPE
EVAPORATORS
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T H O M A S  

HILL-JONES
LTD.

ESTABLISHED 1830

Manufacturing Chemists Contractors to H .M . Government

G R I N D I N G  of  e v e r y  
d e s c r i p t i o n

of Chemical and other materials 
for the trade.
Old-established, but up-to-date 
In every detail, our organisation 
provides a specialised service 
for the chemical industry that 
ensures rapid delivery and low 
prices.

MANUFACTURERS 
& PROPRIETORS of

“  INV ICTA ”  D ECO LO URISIN G  
CARBO N

W O O D  & AN IM AL C H A RC O A L 

PLUM BA GO  - M ANGAN ESE 

“  INV ICTA ”  SO LD ER IN G  FLUID
“ IN V IC T A ”  B ITUM INO US 

MATERIALS 

FOR ROAD CO N STRUCT IO N

THOMAS HILL-JONES LTD.. INVICTA W O RKS 
B O W  C O M M O N  L A N E ,  L O N D O N ,  E.3
Telephone: EAST 3285 Telegrams: « HttL-JONES, BOCHURCH, L O N D O N ”
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Sofno/ Ltd., Westcombe Hill, Greenwich, 5.E. 10
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PETER SPENCE & SONS LTD.
NATIONAL BUILDINGS ■ ST. MARY'S PARSONAGE

MANCHESTER,  3
LONDON OFFICE: 4 HANGER GREEN.EALING W.5

Under present conditions, don’t over
look pure Calcium hydrate. It’s often 
used to save soda, making which 
necessarily consumes more man-power 
and fuel. Where possible, therefore, 
substitute pure Calcium hydrate in the 
national interest. Prepared by our 
process it is a very light powder, easily 
soluble, easily suspended and notably free 
from unburnt carbonate and overburnt 
oxide. Data on uses gladly supplied- 
W rite  to-day for special booklet A.I., 
“ Calcium Hydrate.”

Fighting Lime.!
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LO K 0 Q N 0 FF ICE -119 VtCTORIK SI.SWI • MIOl#N OS , «IFF-Í C E ■ 2 I. B E H K ETTS HUI BIRMINGHAM 2 
Telephones: Huddersfield, 5280 ; LONDON. Victoria, 9971 : BIRMINGHAM. Midland, 6830

9  One of t/ie many Holmes-Connersville Blowers supplied to Chemical Works. 
Capacity of machine illustrated, 120,000 cu. ft. per hour a gainst a pressure 
of 3 lbs. per sq. inch. Speed 400 r.p.m.

HOLMES-CONNERS VILLE
P O S I T I V E  AIR B L O WE R S

deliver a positive, reliable and oil-free 
supply of Air economically and effici
ently.
Absence of internal contact ensures 
long life, low maintenance and con
tinuous operation over long periods.
Many of these machines are in success
ful operation for the handling of Gases. 
Over 1,400 have been supplied already 
for such purposes.
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AIR & GAS COMPRESSORS
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British Chemical
A T  the start "of the w ar of 1914-18 it 

was recognised very  q u ick ly  that we 
had sold our b irthright for a mess of 
pottage. W e  had been slow  to accept 
the responsibility of p rovid in g plant and 
research for the m anufacture o f m any 
things that were v ita l to the w aging of 
war. W e  had been offered them by 
G erm any, and we had accepted the 
legend of the heaven-born scientific 
inspiration of the Germ an chem ists and 
industrialists. Consequently we found 
ourselves in Q ueer Street in regard  to 
scientific glassw are  and fine chem i
ca ls— to mention only  two items. A c
co rd in gly , when the w ar had shut off our 
supplies we w ent to w ork as we should 
have done years before. W e  trusted 
our technical men and ga ve  them their 
head. L ater, we assisted their efforts 
bv a protective tariff.

T h e  result is that, 
to-day, this country 
has nothing to fear 
from any nation in 
the w orld in these 
two fields of tech
nical m anufacture.
T h e second Germ an 
w ar has shown once 
again  that British 
scientists and en gin 
eers are fu lly  equal 
to those of any 
other nation, and 
has finally! dispelled 
the claim s that 
suprem e sk ill in any 
technical field is the 
sole prerogative of 
anv one nation. A ll

Plant Manufacture
that is required is  practice— the oppor
tunity to gain  experience, to put theory 
into terms of iron and - steel, of non- 
ferrous m etals, o f stone or glass. W e 
repeat, a ll that is needed is the 
opportunity to acquire s k ill through  
experience.

W ith  that thought in our mind we 
turn to the export field. W h at shall we 
export in the future ? W e  have deliber
ately  undertaken a p olicy  of fu ll em
ploym ent for a ll. T h a t in vo lves m aking 
the greatest possible use of our own 
raw  m aterials and resources— both of 
m aterials and  men. It also in volves 
not exp ortin g our raw  m aterials, but of 
exp ortin g goods of w hich the final cost 
com prises a high  proportion of labour 
(in cludin g brains). T h e  trend of ex
ports can be seen from  a quotation 

d ealin g  w ith the 
iron and steel in
dustry from  our con
tem porary, the Iron  
and Coal T  rades 
Review  (N ovem ber 
17, p. 767) : “  Since 
the beginn in g of the 
last w ar, B ritish  ex
ports o f iron and 
steel products— i.e ., 
the actual produc
tion of the furnaces 
and m ills— have de
clined in volum e, and 
it is possible to read 
into the statistical 
record a history of 
the developm ent to
w ards self-sufficiency 
of m any of our
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form er custom ers. T h e  decline isi most 
m arked in w hat m ay be termed the 
cruder form s, such as pig-iron w hich we 
used to export at the rate of a m illion  
tons per annum , but in the years im m e
diate ly  prior to this present conflict 
averaged  less than one-fifth of this ton
nage. A  few  more h ig h ly  finished pro
ducts did, how ever, show an alm ost 
e q u ally  b ig  drop in volum e. G alvanised 
sheets, w hich we used to ship at the rate 
of 800,000 tons a year, dropped to an 
a verage  of less  than 250,000 tons. T h e 
tendency appears to be to export more 
h ig h ly  finished form s of steel in the 
shape of m achinery, etc., and this 
tendency w ill become m ore m arked, 
although the im m ediate post-war years 
m ay w itness at least a p artial return to 
the form er types of export, in view  of 
the destruction of producing plants in 
Europe and the long period w hich has 
elapsed since world trade flowed at a ll 
fre e ly .”  T here is the picture. It is 
clear and co n v in c in g ; we m ay export 
“  crude ”  semi-finished goods for a short 
tim e, but we shall be driven more and 
more to exp ortin g only the most h ig h ly  
finished goods— m achinery, for exam ple, 
into w hich we put brains and w orkm an
ship in superabundance. A m ong the 
more im portant goods in this category 
stands C H E M IC A L  P L A N T .

L et us now  turn our attention for a 
moment to the Germans. W h at has been 
their p olicy  ? O bviously, to m anufac
ture for G erm any, and also to export 
Germ an goods to the ends of the earth, 
by fa ir means or foul. C astin g  the mind 
back through forty years, we remember 
how the Briton w ould invent, the G er
man w ould develop. T h e  B ritish  m anu
facturer o f consum er goods set his face 
against try in g  out anythin g new  until 
someone else had got it over its teething 
troubles. H is creed w as very sim ple—  
and h ig h ly  specious. “  W h y ,”  he said, 
“  should I spend m y m oney in tryin g 
out new things and often burning mv 
fingers when those foolish G erm ans w ill 
do it for me ? I save m y m oney and get 
from them a finished article  w hich w ill 
w ork often cheaper than I could b u y it 
h ere .”  T h is  sounded very  hard-headed 
and business-like, but it neglected one 
fact. T h e  Germ ans, through their sys
tem of trial and error, were steadily 
b u ild in g  up a fund of experience and 
technical background which then, and

even more so later, they were able to put 
to good use. U ltim ately , in the eyes of 
the w orld, they becom e the nation that 
did th in gs; we were the copyists. W e 
recollect, for exam ple, how no one w ould 
think of d esign in g a coke oven unless 
they had either a Germ an firm who sent 
the designs or else G erm an designers 
trained in G erm any w orkin g in the 
■British offices. In  practice the Germ ans 
made just as m any m istakes as we did, 
or as anyone, e lse would have done; but 
they had put them selves in a position 
to profit by their m istakes :we had not.

So the tim e cam e in 1914 w hen the 
Germ ans m ade w ar. W e  had no chem i
cal p lan t industry to pit against theirs. 
W e  muddled through somehow, but un
like  w hat we had done in glass and fine 
chem icals, etc., we did not m ake it ;our 
business to build  up a great chem ical 
plant industry. D r. M ia ll (A H istory of 
the Chem ical Industry, p. 257) says : 
“  T h e very rapid demand for unprece
dented quantities of acids, explosives, 
and other chem icals induced several 
engineers who had not been much con
cerned w ith chem ical engin eering to 
enter this field between the years 1915 
and 1919, and some of these remain 
available at the present lim e. T h e  italics 
are ours. W h y did the rest drop out ? 
W a s iff because they received insufficient 
encouragem ent from  chem ical m anufac
turers who once again preferred the easy 
w ay of buyin g their p lant abroad ?

T h e  G erm ans had a very  different tale 
to tell. T h ey  regarded chem ical engin 
eerin g as a pow erful tool in econom ic 
and later in m ilitary  aggression— w hich, 
in fact, it was. Germ an chem ical p lant 
becam e known a ll over the w orld and 
earned the raw  m aterials w hich G erm any 
needed. T h e  G erm ans w ould build a 
plant to m ake anythin g in reason. T h e 
Germ an chem ical plant m akers were 
tied up in am algam ations or in other 
w ays w ith the chem ical m anufacturers. 
T h e  G erm an plant m aker w as able to 
build  to his heart’ s content, and to see 
the results o f h is bu ild in g. H e was 
welcom ed into the chem ical w orks, and 
was consulted when his p lan t misbe
haved. H e got experience in the only 
sound w ay. H e w as supported by his 
G overnm ent. T hrou gh the assistance 
that he received, he b u ilt his plants a ll 
over E urope, he invaded South A m erica; 
and he w as found b u ild in g  busily  in the
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F a r  E ast. H e built the Fischer-T ropsch 
plants for getting- oil from  c o a l; he 
developed the hydrogenation of c o a l; he 
erected huge w orks for the fixation of 
atm ospheric n itro g e n ; he devised ersatz 
m aterials of m any kinds w hich have 
enabled him to m ake w ar and to m ain
tain his w arlik e  posture for lo n g  years 
during m uch of which he has been cut 
off from  external sources of supply. 
U nquestionably the Germ ans owe their 
ab ility  to m ake w ar to their han d lin g  of 
the chem ical engin eering industries.

A re we go in g  to a llo w  this to con
tinue? Sh all they again  build up their 
chem ical p lan t industries so that they 
m ay again  m ake w ar upon a defenceless 
Britain  which had some chem ical plant

N O T E S  A N D
Higher Appointm ents

A N Y  unbiassed observer w ill agree 
- C x  that the organisation, classification 
and use of m an-power, carried out, in 
spite of m any hindrances, by Mr. B e vin ’ s 
departm ent, is not m erely v ita l in 
w inning the w ar, but represents one of 
the most significant changes that have 
la te ly  taken p lace in this country. T he 
recent publication, by the M in istry of 
Labour, o f the findings of the H ankey 
Com m ittee on H igher Appointm ents set 
up in Ju ly , 1943, “  to consider arran ge
ments to facilita te  the em ploym ent after 
the w ar of men and w om en qualified to 
undertake responsible w ork in the pro
fessions or elsew here, e tc .,”  is a docu
ment that deserves to be clo sely  studied by 
a ll concerned w ith  the progress of science 
and the efficiency o f industry. It is the 
C om m ittee’s b elie f that it w ill be a pub
lic need to avoid any w aste of trained 
ab ility  and they conclude that a nation
wide, State-provided agen cy for em ploy
ment in the field of h igher appointm ents 
is essential. H ow ever, they quite rig h tly  
contend that the mere provision of yet 
another agen cy w ill not be enough. 
Men and wom en, in w hatever w alk  of 
life , are now deep ly concerned about 
their future careers, and it is im possible 
to- overestim ate the part to be p layed  by 
a p rop erly  equipped Appointm ents D e 
partm ent, staffed— and this is im portant 
— w ith first-class men. Indeed, the 
Com m ittee has put it on record that the 
task ahead “  can only be done if  it is

m akers, most of whom  did not find it 
worth w hile to continue in business ? 
S h all we build  up great exports in this 
most h ig h ly  sk illed  trade, or shall we be 
too “  hard-headed ”  to try out new 
things ? T h ere  is no need for us to sum
m arise the lessons here, nor try say what 
should be done to encourage the grow th 
of chem ical en gin eerin g and of p lan t 
m anufacture. It  is in our power to step 
into the p lace that the G erm ans held 
before the w ar. W e  have the men and 
the m achinery. B ut a ll must p ull to
gether to provide the opportunity and the 
experience. T h e  lessons are p lain  for 
everyone to read in the history of the 
past 40 years.

C O M M E N T S
done suprem ely w e ll.”  O n ly  the future 
w ill tell whether or not the D epartm ent 
w ill have learned its lessons from  the 
shortcom ings of the C entral and S up p le
m entary R egisters. I f  it succeeds in 
speedily putting into action the Com 
m ittee’ s recom m endations, there is hope 
of a fu lfilm ent of N apoleon ’ s sayin g 
“  La carrière ouverte au ta lent.”

Careers Research

T H E  Com m ittee’s main recom m enda
tions are that the scope of the 

Appointm ents Offices should be widened, 
w'hile their num ber is to be reduced from 
31 to 13. V acan cies for engineers and 
for scientists should be dealt with 
cen tra lly . A d vice  on the choice of and 
train in g for a career should be pro
vided, esp ecially  during the resettlem ent 
period. Another far-reaching proposal 
is that Appointm ents Offices should  re
ceive applications for g’rants under the 
F urth er Education and T ra in in g  Scheme. 
It seems to us that the demand under 
this p articu lar head m ay be so over
w helm ing that it w ill ca ll for a separate 
organisation if the D epartm ent’ s other 
duties are to be effectively  carried out. 
Inform ation on trends o f em ploym ent 
w ill be made a va ilab le  by various 
m ethods, in cludin g pam phlets and a 
handbook. A  Careers Research Section 
has a lread y been established to collect 
inform ation on the professions. T here 
are to be Standin g A dvisory  Com m ittees, 
in cludin g one for appointm ents abroad,



28 TH E CH EM ICA L AGE J a n u a r y  13 ,  19 4 5

and there is to be close co-operation w ith  
the U n iv e rs ity  A ppo in tm en ts B o a rd s  and 
w ith  industry . These  services m ay w e ll 
p lace  from  200,000  to 30 0 ,0 00  persons 
a n n u a lly  and w i l l  cost n e a r ly  £ 1,0 0 0 ,0 0 0 . 
N obody who has lea rn ed  from  the b itter 
experiences of the in ter-w ar years and of 
this w a r  w i l l  g rudge this t im e ly  expend i
ture w h ich , if  need be, should be 
increased fu rth e r so as to b r in g  about 
cond itions of fu l l  em p loym ent, the ad
van cem ent of science, and the ra is in g  of 
in d u s tr ia l efficiency:

U .S . M in era l S u rv e y

I T  appears apposite to re v ie w , at a 
tim e when we are re v ie w in g  our own 

chem ica l ind u stry , som ething of the 
ach ievem ents of our A m erica n  friends. 
T h e  a r r iv a l  of M r . Ic k e s ’s su rvey  of 
U .S .  m in e ra l developm ents in  1944  w as 
thus p a r t ic u la r ly  conven ien t, and its 
contents are w e ll w o rth y  of com m ent. 
D u r in g  the period  stated, m in era ls  w orth  
some 8500  m illio n  d o lla rs  w ere p ro 
duced, com pared  w ith  Sooo m illio n  do l
la r s ’ w orth  in  19 4 3— a rise of 6  per cent. 
T o  this to ta l, h o w ever, m in e ra l fue ls 
contributed 3254  m illio n  d o lla rs , com 
pared w ith  4 5 8 9  las t yea r— an increase of 
14 per cent.-—w hereas m eta ls and non- 
m e ta llic  m in era ls  fe ll by 5 per cent, and 
6  per cent. E ig h t  m eta ls suffered d rastic  
cu rta ilm en t ow ing  to changes in  se rv ice  
dem ands and in it ia l over-estim ation of 
req u irem en ts ; p a r t ic u la r ly  s tr ik in g  is the 
drop of 54  per cent, in  a lu m in iu m  and its 
ores. M ag n es ium  rem ained  s ta tionary , 
and p ig-iron and steel p roduction  ad 
vanced  by one per cen t., though a llo y  
steel dem ands fe ll by 7  per cent. 
M o lyb d en u m  production  w as down by 
one-third and m ercu ry  by 27  per cent., 
and lesser declines w ere recorded in  
copper, lead , and zinc.

O il In d u s tr y ’s E ffort

M I N E R A I .  fue l, then, w as a lm ost 
en t ire ly  responsib le  fo r the ag g re 

gate rise, and  the lio n ’s share is due to 
the sp ectacu la r effo rt of the o il ind u stry , 
in  w h ich  the output of crude petro leum  
ga ined  m ore than 11  per cen t., a t o ve r 
160 0  m illio n  barre ls . N a tu ra l  gas w as 
up 9  per cen t., w ith  3 ,7 3 5 ,0 0 0  m illio n  
cu. ft., w h ile , despite shortages in 
lab o u r and m ach inery , the output of 
b itum inous coa l rose b y  3 0  m il lio n  net 
tons to 6 2 0  m illio n  net tons. O ther non-

m eta llics  h ave  g iven  varied , resu lts : 
su lp h u r sales increased  by 18 per cent, 
and p yrite s  output by  6  per cent. 
B ro m in e  produced reached the re m ark 
ab le figure of 10 3 ,0 00 ,0 0 0  lb ., m a in ly  
because of the dem and fo r anti-knock 
petro l. I t  w ou ld  ap pear that the peak 
of m in e ra l p roduction , ap art from  fue ls , 
has now  been passed, and that this 
sector of A m e r ic a ’s com m erc ia l econom y 
is a im in g  at a new  ba lanced  position. I 11 
the field of fue ls , h ow eve r, no tab ly  of 
petro leum , w o rld  dem and is l ik e ly  to ca ll 
fo r yet g reate r substantia l efforts.

T h e C h e m ica l C o n tro lle r

T H E  aw ard  of a kn ighthood  to M r. 
F re d e r ic k  W .  B a in ,  the C h em ica l 

C o n tro lle r , is an o ffic ia l a ckn o w led g 
m ent of the m anner in  w h ich  he has 
ca rried  out the m u ltifa r io u s  and  in trica te  
duties a ttach ing  to that position. T h e  
honour done to h im  w i l l  be w e lcom e to. 
h is m any friends in  the chem ica l indus
try , m ore e s p ec ia lly  as h is departm ent 
has re cen tly  been under the fire of 
c r it ic ism  from  an in fluen tia l quarte r 
(see  T h e  C h e m ic a l A g e ,  N o vem b er iS , 
p. 4 7 9 ). W e  m igh t a lm ost go so fa r  as 
to say that h is kn igh thood  can  be 
regarded  as a counterb last to any  
m eph itic  vapours tha t m ay la te ly  have  
been su rround ing  the a ffa irs  o f h is 
departm ent. I t  is to be noted, how ever, 
that even  the most rigo rous c r it ics  have  
neve r ventu red  to assa il the departm en t’s 
ju s t c la im  that they got the ir job  done 
efficiently. N o  one w ho is conversan t 
w ith  M r. B a in ’s record  w i l l  be surprised  
at that, and the honour done to h im  
should  rem ove any  lu rk in g  susp icion  of 
p a r t ia lity  that c r it ic ism  m ay  h ave  aroused. 
Ind eed , M r. B a in  has m ere ly  ca rr ie d  on 
in to  G o ve rnm en t se rv ice  the p rin c ip le s  
by w h ich  he w as actuated in com m ercia l 
life . H e  has served w ith  the U n ited  
A lk a l i  C o m p any  and w ith  I . C . I .  since 
the last w a r  ( in  w h ich  he lost an a rm  on 
ac t ive  se rv ice  w ith  the G ordon  H ig h 
landers ), and it is in  g reat p a rt due to 
h is in s ig h t and u nderstand ing  of hum an 
prob lem s that peacefu l cond itions have  
p reva iled  throughout the w a r  in  the 
com pany w h ich  he served  as d irector. 
W h e n  the tim e comes fo r the turn-over 
of the chem ica l ind u stry  to peace-time 
cond itions, it  is to be hoped that the 
d ire c tive  en e rg y  of S i r  F re d e r ic k  w i l l  
s t ill be a va ila b le .
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The Heavy Chemical 
Industry in 1944

Some W ar-to-Peace Problems
by P . P A R R IS H , F .R .I.C ., F .C .S ., M .I.C h em .E ., F .I.I.A

L A S T  year reference was made to the 
planning efforts of the chemical indus

try. In  surveying the subject tersely it  was 
observed that post-armistice planning differs 
little from the planning that every progres
sive industry has to undertake from its 
inception onwards. Assuming that the plans 
have been prepared, that the designs are 
mature, there' are world factors, such as 
Lend-Lease and the Bretton  W oods F in a l 
Act, which w ill influence post-armistice trade 
developments.

L ea se-L en d  S u p p lie s
In  September, 1941, this country gave a 

unilateral pledge, not at the instance of the 
Un ited  States Governm ent, that Lend-Lease 
supplies would not be used d irectly or in 
directly for export. No one had occasion to 
cavil at it. W e  pledged ourselves not to use 
for export, material actually received from 
the United States. Equa lly , it  was made clear 
that advantage would not be taken of the 
receipt of Am erican m aterial to d ivert sim i
la r  B r itish  materinl into export products. 
H ere is to be found an explanation why 
manufacturers who have never used or seen 
a ton of Lend-Lease m aterial were ordered 
to curta il exports, because they were using 
m aterial sim ilar to Lend-Lease m aterial sup
plied to some other manufacturers.

The position in this matter la ter in the 
year became acute, and it was a happy coin
cidence that .Lo rd  Keynes was in W ash ing 
ton, discussing the future of Lend-Lease, 
when the P rim e M in iste r announced the suc
cessful conclusion of these negotiations. The 
new arrangement does not appear, on the 
face of it. to provide for any modification 
of the original principle. B u t  its advantage 
lies in the assumption that after the defeat 
of Germany, G reat B r ita in  and the U .S .A . 
w ill be able to reconvert part of the ir re 
sources to meet civ ilian  needs. In  the case 
of G reat B r ita in , some measure of recon
version is urgent and justified, w ith  a view
(a) to rehab ilitating export trade, and (b) 
for the re lief of the c iv ilian  population.

In  Ja n u a ry , 1945, a number of articles—  
steel is one of outstanding importance— w ill 
be removed from the Lend-Lease list, and 
so from the 1941 ban. B u t  apart from the 
above, there are important monetary prob
lems looming ahead— problems arising from 
the Bretton  Woods F in a l Act. Th is  Act 
recognises our right to restrict capital move
ments into or out of the country. Next, it

M r. P . 
P a rr ish .

confirms our freedom to devalue the pound, 
to correct a fundamental absence of balance, 
particu larly  if caused by internal economic 
policy. Th ird ly, it protects us from com
petitive devaluation by other countries who 
cannot plead fundamental disequilibrium. 
Fourth ly, it provides us w ith a new reserve 
of international credit, represented by our 
right to draw foreign currencies from the 
Fund  up to the lim its of our quota. F in a lly , 
it gives power to restrict dealings in cur
rency which the Fund  has deblared scarce. 
Th is power can be exercised by us, regard
less of any provision to the contrary in  an 
existing trade agreement.

The F .B .T . has been wise, in an interim  
report, to support the F’inal A c t of the 
Bretton  Woods Conference, w ith  certain 
reservations. Some doubt appears to exist 
about the proposal, to form an International 
M onetary Fund , and the parallel scheme for 
an In ternational Bank  for reconstruction and 
development. These arrangements, surely, 
are complementary. The purpose of the 
Bank  is to facilitate loans from the richer 
to the poorer countries. Countries with 
continued export surpluses w ill be encour
aged to lend abroad. Th is w ill relieve pres
sure upon both the world ’s foreign exchange 
markets and the international monetary 
fund. W hether the charges imposed by the 
Fund  for the use of its facilities are oner
ous, and whether the F in a l A c t is still open 
to amendment by mutual consent, are aspects 
on which opinions differ.

Resentment is felt that further difficulties 
should be placed in the development of small 
businesses. One liberty after another has 
been culled. Is  the control of capital issues 
(Cap ita l Issues Exem ptions Order, 1944), 
which came into operation on December 1 
last , 1 the final straw ? There may be justi
fication for keeping a watchful eye on the 
powerful business combines, but there can 
be no grounds whatever for adding new diffi
culties to the mass of controls with which 
small businesses are hampered.
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In  earlier w ar reviews the author has 
spoken enthusiastically about American 
achievement, the prodigious Russian effort, 
and about the endeavours of the chemist 
and metallurgist.

B r ita in ’s  A c h ie v em e n t
Command Pape r 6564,2 replete w ith  facts, 

figures and charts, was recently presented 
by the P rim e M inister to Parliam ent. I t  
is a tremendous tale of what people have 
been doing and enduring in and beyond this 
island, and to use the apt phraseology of a 
commentator, “  Here , at length, is the a rith 
metic of blood, the chemistry of sweat, and 
the accountancy of tears.”  T h is  Pape r has 
been compiled for a purpose in the narrative 
style of a company report. The B ritish  are 
a formidable race, but they are reluctant to 
speak about their achievements. I t  is im 
possible to summarise this Paper in a few 
words, ranging, as it  does, over casualties, 
man-power, mobilisation of woman-power, 
munitions, shipping, imports, clothing, 
houses and food, etc. The tonnages of dry 
cargo imported are given below (in m illion 
tons).

Fintsl\cil
Pood Raw goods (tad. Total 

material munitions)

Pre-war average 22.0 26.0 7 55.0
1 9 «  ................  11.5 12.S 2 26.2

(1) Production of wheat and potatoes
has doubled. (2) W e  have doubled our 
production at home of low-grade iron ore, 
and used every b it of scrap. (3) Im portation 
of pit-wood for miues has almost stopped,
and we have reduced our normal timber sup
plies, used for houses, furniture, and a hun
dred other purposes, from 7 to 1J million 
tons. (4) Paper-making m aterials have 
been cut to one-sixth of normal. (5) Textile 
materials (and therefore clothing) have been 
drastica lly reduced. (6) V ery  little  mate
r ia l— or indeed man-power— has been a va il
able for our export trade, which has fallen
to less than 30 per cent, of its 1938 volume.
(7) The pattern of our food supply has sen
sibly changed. The consumption of flour, 
potatoes, and m ilk has increased ; -meat con
sumption is down by nearly one-third ; 
butter is down by two-thirds, half of which 
is replaced by margarine ; fru it, tea, and 
sugar are down by one-third.

A s regards chemicals and chemical engi
neering, it is appropriate that something 
should be said about B r itish  achievement. 
Lo rd  M cG ow an .3 in Feb ruary  last, raised 
the veil on I.C .T .’s war effort. Th is organ
isation has now over 120,000 employees, in 
addition to some 15,000 on active service at 
home and overseas. The peace-time per
sonnel was far smaller— about 70,000. The 
I .C . I . ,  Lo rd  M cGow an remarked, looked big 
to B r itish  eyes, but it was re lative ly small, 
compared with the great firms in the U .S .A .

or Germ auy. The Germ an I.  G . Farben- 
industric employed about three times more 
people, while U .S . firms like Un ited  Steel 
and General Motors had over 200,000 em
ployees each, and quite dwarfed his firm. 
The I .C . I .  war effort started in  1935, and 
began with the erection, at a cost of about 
£3,000,000, of a large p lant to produce 
petrol from B ritish  coal and tar, a decision 
carried in the face of strong opposition in 
Parliament and from the Press. The next 
landm ark  in I . C . I . ’s w ar effort was in 1937, 
and had re lation  to the m anufacture of car
tridge cases for a rtille ry  and small arms. 
Probably the largest and most important 
contribution, however, measured in terms 
of man-power, was the ejection of factories 
for the production of m aterials necessary for 
war. The I .C . I .  had 'been  responsible for 
building entirely new factories, involving 
the expenditure of £61,000,000-, to make 
materials of which they either had manu
facturing experience, or on which they ca r
ried out research. These factories belonged 
to the Governm ent, but to I .C . I .  must go 
the credit for having built them, and for 
operating them. Valuab le service had been 
rendered in regard to drugs, textiles and 
plastics, new explosives, etc. They were 
considering their expansion in the years fol
lowing the declaration of peace, and had 
been asked by the Governm ent to do all 
they possibly could to ensure full employ
ment. P lans were already la id  for the ex
penditure of many m illions of pounds over 
the next five years. Th is  involved the re 
placement of plant worn out by continuous 
war pressure, extensions to existing plant, 
and new factories required for the manufac
ture of many new products which we’re now, 
after years of research and development, 
ready for production. There are many 
other impressive records— that of the gas 
industry and others— which cannot yet be 
told, because prudence demands reticence.

A lu m in iu m
Fu rth e r reductions have been made in tho 

American output of alum inium, owing to the 
accumulation of stocks, estimated to be suffi
cient for both m ilitary and essential civilian  
needs. The monthly production rate is now 
slightly Over 90 m illion lb., as compared 
w ith the record of approximately 188 m il
lion lb. per month reached in the autumn 
of 1943. Th is restriction of supply also 
affects Canadian production, since scheduled 
exports to the U .S .A .  have been curtailed 
drastically,, and the delivery of 250 m illion 
lb. of Canadian metal under contract has 
been postponed indefin itely.’

In  G reat B r ita in  it lias not been necessary 
to curta il production to a comparable extent, 
but it  has been possible to release increas 
ing quantities of the metal for c iv ilian  re 
quirements. Despite the reductions of 
Am erican output, a new plant is expected
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shortly to come into full operation at Ilarly- 
villo (South C aro lina), in which alumina 
w ill be extracted from clay for the first 
time in substantial commercial quantities. 
The process, which is described by its 
originators as a “  lime-sinter method,”  con
sists of mixing the clay w ith ground lim e
stone, calcining the m ixture, leaching, puri
fying the solution, and recovering the alu
mina from the solution as alumina t r i 
hydrate. The final step is a continuous cal
cination of the hydrate to oxide or pure 
white alumina powder. Under close labora
tory control the 45 per cent, of silica in 
kaolin is converted into an insoluble com
pound, so that the 40 per cent, of alumina 
present may be leached out as a solution. 
U n til the plant has been in full operation 
for some months it  is impossible to deter
mine ultimate production costs, but it is 
confidently expected that the new process 
w ill be able to compete successfully with 
processes based on extraction from bauxite. 
Approximately 2.3 tons of limestone aro re
quired per ton of c lay and 0.45 k W h  of 
current is used to produce 1 lb. of alumina. 
An additional 10 k W h  are absorbed to pro
duce 1 lb. of aluminium from approximately 
2  lb. of alumina.

In  reviewing ”  W ar-Tim e Aspects of Aus 
tralian M ineral Industry ”  recently, ' D r.
H . G . Raggatt gave some interesting facts 
concerning the distribution of bauxite in the 
Commonwealth. An alunite mud deposit of 
an unusual type, which occurs at Rake Cam 
pion, was also described. The alunite con
tent of the mud (of which there is upwards 
of 10 million tons) is approximately 60 per 
cent. A p lant has been put into operation 
for the recovery of a product containing 
75 per cent, potassium sulphate and 25 per 
cent, sodium, sulphate at the rate of 5000 
tons per annum, and it is hoped to increase 
production substantially during the next 
few years. The residue from this plant con
tains about 46 per cent, alumina and 37 per 
cent, silica, and a pilot plant is being 
erected (using HC1 generated in the potash 
plant) to determine whether alumina suit
able for the manufacture of aluminium can 
be produced from this residue .5

M a g n esiu m
A  remarkable rise in the rate of produc

tion of magnesium has been witnessed in 
the past two year's, According to the U .S . 
Bureau of M ines the total world output for 
1943 was 269,000 short tons— a figure nearly 
double that of the previous year, and more 
than eight times that of the year 1939, when 
Germ any, Ita ly , and .Japan were responsible 
for 60 per cent, of the world production. 
Some idea or the magnitude of the expan
sion of the industry can be. gathered from a 
comparison of the annual rates of produc
tion in the U .S .A . for 1939 and 1943, v iz ., 
3350 short tons and 183,600 short tons res

pectively. In  Ja n u a ry , 1944, U .S . output 
reached its peak and was estimated at
246,000 tons. Since then the production has 
been gradually reduced and, at the present 
time, only a little over one-third of the pos
sible production rate is being maintained. 
Needless to say, this reduction has been 
effected by either closing down or curtailing 
the output of the less efficient or, for other 
reasons, less economic factories. I t  w ill be 
recalled that at the beginning of the year 
the B ritish  output of magnesium was also 
reduced by order of the. M in istry of A ircraft 
Production. Even  further reduction may be 
necessary. The reason for these drastic 
cuts is, of course, the fact that output has 
so fa r outstripped demand that large stocks 
of the metal have accumulated. I t  is doubt
ful whether the post-war demand can, at 
least for some time, absorb more than a 
small part of the present potential supply. 
According to the U .S . Bureau  of M ines the 
U .S . consumption of magnesium in 1943 was 
shared almost equally by incendiary bomb 
manufacture and the a ircraft industry. In  
the latter case no less than 64' per cent, was 
accounted for by the production of a ircraft 
engines. Th is fact gives reasonable grounds 
for the hope that after the war magnesium 
w ill find increasing employment in the 
machinery industry, particu larly  in the 
manufacture of engines for a ll types or 
transport vehicle.

As regards developments in the produc
tion of magnesium, an outstanding achieve
ment of chemical technology is reported by 
P . D . V . Manning and S . D . K irkpatrick ." 
B y  the ingenious use of phase rule data the 
potash industry of New  Mexico has been 
enabled to utilise one of its by-products for 
the production of pure magnesium chloride. 
To  meet the agricu ltural demand for potas
sium sulphate a method was evolved for re 
acting sylvite and langbeinite (K 2SO,.2Mg- 
S 0 4), under such conditions that most of 
the K aS O ( could be removed by crystallisa
tion. The mother liquors from this opera
tion contain about 30 per cent, of dissolved 
solids, the system comprising Na-K-Mg-Cl- 
S 0 4-IIa0 . Based 011 the phase diagram for 
this system a complex method of evaporation 
and precipitation has been worked out, 
whereby magnesium chloride is produced of 
sufficient purity  for use in electrolytic cells 
and at the same time potassium chloride 
and potassium sulphate are separately re
covered. As the liquors are very corrosive 
and alloy steels are not read ily  available 
owing to war conditions, the evaporators 
are of steel w ith Pyroflex and acid-proof 
brick lining, the tubes and tube-plates being 
constructed of Inconel or Inconel-clad steel. 
The final pure magnesium chloride solution 
is spray-dried under such conditions that de
composition and consequent plant corrosion 
are reduced to a minimum.

An improved method of preparing mag-
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iMsiiim oxide from calcined dolomite lias 
been described by the Am erican Z in c  and 
Lead  Smelting Co.: The process is a cyclic
one, comprising the following steps : ( 1 )
Calcination of dolomite under such condi
tions that all the magnesium present is con
verted to M gO. (2) Suspension of the pro
duct in  w ater and conversion to magnesium 
bicarbonate by passing C 0 a under a pressure 
of about 4 atm. (3) Rem oval of calcium 
carbonate and other suspended matter by 
filtration. (4) Agitation of the M g (H C O , ) 2 
solution under reduced pressure (approxi
mately lG-in. vacuum) to remove the CO , 
and precipitate MgCO,,. (5) F iltra t io n  and 
drying of the carbonate. (6 ) Calcination 
to produce pure M gO . The C O a evolved is 
recycled. The vacuum method of removing 
the C O , is an im portant feature of the pro
cess. P r im a rily , it results in  the formation 
of a readily-filterable magnesium carbonate 
of exceptional purity. Furtherm ore, be
cause of the use of a closed system, the by
product is a h ighly concentrated and pure 
CO., gas.

A n  interesting new process, developed by 
the Matbieson A lka li W orks ', involves the 
calcination of dolomite w ith  natural gas 
and the treatment of the resulting oxides 
of calcium and magnesium with calcium 
chloride. The mass is then carbonated w ith  
C 0 3 evolved during calcination and the in 
soluble calcium carbonate separated from 
the magnesium chloride. Concentration of 
the magnesium chloride solution is 
then followed by electrolysis in a new 
type of cell, developed in co-operation 
w ith the Consolidated M in ing  and 
Smelting Company of Canada, L td . E x 
periments w ith  this cell, known as the 
M cM u llin  cell, were conducted at T ra il, 
B .C .,  where a complete pilot plant was 
afterwards erected for the production of 
magnesium.

S y n th e tic  R u b b er
The story has been told by S. D . K ir k 

patrick® of Am erica ’s war-time achievement 
in chemical engineering in the m atter of 
synthetic rubber production. I t  is a fasci
nating narrative , which should be read by 
chemists, chemical engineers and technicians 
alike. I t  deals w ith  the situation imme
diately following the P e a r l Harbour attack 
on December-7, 1941, and the loss of 90 per 
cent, of the normal rubber supplies. How  
independence from enemy-controlled sources 
has been won, the pooling of patents and 
processes, the sharing of research secrets and 
operating techniques for the common good 
of a ll, constitutes a fascinating account. The 
most valuable asset was the specialised 
knowledge of synthetic rubber possessed by 
Am erican chemists and chemical engineers. 
Interchange of technical information not 
only as regards the m anufacture of syn
thetic rubber itself, but also in the produc

tion of the basic raw  materials, particularly 
butadiene and styrene, was fostered under 
the guidance of the Rubber Reserve Com
pany.

Tim e was an important factor, and quick 
decisions had to be reached, following a free 
exchange of information. La te r, there fo l
lowed a standard design (F ig . 1), that 
allowed companies to operate the units so 
as to give a reasonably uniform  product. 
Complications followed, there were contro
versy and debate, and in order to get at the 
relevant facts the Rubber Survey Comm it
tee of Baruch , Conant, and Compton was 
created. There is 110 need to say anything 
here about the findings of the committee. 
W ill ia m  J .  Je ffers, as director, and Brad ley  
Dewey as his deputy, formed a team pecu
lia r ly  well qualified to energise and acceler
ate the programme through the five Deputy 
Rubber D irectors who were appointed as 
heads of the following specific functions : ( I) 
operational, (2) constructive, (3) rubber
technology and specifications, (4) research 
and development of synthetic rubber, and 
(5) development of raw  materials for syn
thetic rubber.

T h e A m erica n  P ro g r a m m e
There was u ltim ately developed a p ro 

gramme classified according to the type of 
raw materials, as represented below :
Buna S  from butylenes ... 317,000 tons
B un a  S  from alcohol ... ... ’253,000 ,,
Buna S  from thermal cracking 83,000
Buna- S  from b u ta n e   82,000 »,.
B u ty l from isobutylcne ... 75,000
Neoprene from calcium carbide 40,000 „

'Total for the programme ... 850,000 ,,

Jo h n  L .  Co llier, president, The B .  F .  
Goodrich Co . , 10 has observed that A m eri
cans, in the engineering and construction of 
48 plants to produce the butadiene, styrene, 
and other materials, and to manufacture 
synthetic rubber, had undertaken a stupen
dous job. Synthetic rubber of all types has 
now been produced at the rate of nearly
700,000 tons a year, and during the last 
quarter of this year may reach 900,000 tons 
annually. Is  there one basic factor upon 
which A m erica ’s long-range rubber policy 
can be founded ? In  M r. C o llie r’s opinion 
there i s : this factor is national security. 
The Americans have learned through b itter 
experience that they cannot afford to face 
the future w-itliout an adequate “  insurance 
policy ” , in  rubber.

S tyren e .— The manufacture of styrene has 
been developed on a large scale in Am erica 
by the Dow process. 11 Styrene (phenol- 
ethylene, vinyl-benzene, C ,H 5.C H  : C H „) is 
the simplest representative of the otefine de
rivatives. The basic chemistry of the Dow 
process is :  (1 ) a lkvlation of benzene with 
ethylene to form ethvl-benzene; (2 ) dehydro-
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genation of purified etiiyl-benzene to give 
styrene.

Gaseous ethylene and benzene are inlro- 
duced to a tower at atmospheric pressure.

disfavour not less in this country than in 
America. W h a t world— or should one say 
what U n ited  Nations— organisation shall he 
established, to regulate and control post-war
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B y  the aid of a catalyst, a lkylation is 
effected and efliylene-benzene, diethylene- 
benzene,. and pojyethylene-benzcm- are 
formed. The crude ethyl-benzene thus 
formed is sweetened and distilled to yield 
pure ethyl-benzene. In  addition benzene, 
which is recycled, and polyethyls which are 
returned for de-alkylation to ethyl-benzene, 
are separated at this stage. Ethyl-benzene 
is dehydrogenated over a fixed catalyst in 
the presence of steam to give styrene, to- 

; gether w i th . small amounts of benzene, 
toluene, and tar. in  the d istillation stage 
these components are separated at reduced 
pressure to give recycle benzene, recycle 
ethyl-benzene, toluene by-product, and sty
rene of 99.5 per cent. 01- higher purity. The 
fractionation stage is a delicate one, 9 °C . 
representing the difference in the normal 
boiling-points of ethyl-benzene and styrene. 
Moreover, there is a distinct tendency of 
styrene to polymerise. B y  a dual arrange
ment of bigh-vacuum distillation techn ique. 
and the use of suitable inhibitors, a routine 
operation has emerged from a very difficult 
problem.

S y n th e t ic  N itro g e n
T lie  world’s increased production of nitro- 

! gen must inevitab ly call for some extension 
! of the European nitrogen arrangement.

L ittle  wonder that Lo rd  M cG ow an  asked 
; the Governm ent the other day to state its 
j attitude towards Germ any, Ita ly , and Jap an ;

The problem concerning the A llied  Powers 
I is a perplexing one, and some conception of 
i its magnitude can be judged by the fo llow 

ing information concerning the position in 
S the U .S .A . G ar tels are now regarded with '

production of synthetic nitrogen, so that 
satisfactory prices and markets are ensured, 
is a m atter calling for profound considera
tion.

Post-war utilisation of U .S . Governm ent 
synthetic ammonia p lants13 is a ' subject 
which has received consideration a t the 
hands of iiie  Departm ent of Agricu lture. 
The plants owned by the Government fu r
nish 19 to 24 per cent, of the estimated 
nitrogen consumption. Low er nitrogen 
prices are generally expected. They w ill be 
influenced by the general price level. G o v 
ernment- priée policy, and the international 
or world price of nitrogen fertilisers. I t  is 
conjectured that fertiliser nitrogen prices 
may be reduced to about 1934-30 levels, if 
one assumes good competitive conditions and 
110 Government-subsidised production.

A s regards the future, it  is believed that 
the consumption of nitrogen by agriculture 
and industry w ill depend p rim arily  on thé 
level of national production and employ
ment-, the demand for farm  products, and 
prices of nitrogen. The U .S . Governm ent 
lias invested more than £40,000,000 in nine 
synthetic ammonia plants. These have a 
combined capacity of about 750,000 tons of 
fixed nitrogen per year. The latter figure 
represents more than the U n ited  States con
sumption for all purposes in  any one year. 
The plants are favourably' located w ith  res
pect to fertiliser markets. G ran u la r ammo
nium n itrate it is felt, should be produced 
at some of the converted war plants. Other 
nitrogen fertilisers that m erit consideration 
are ammonium sulphate, urea, and. sodium 
nitrate. -

The findings of the Committee of the Tie-
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partment of Agricu lture recommend that :
(1) the U .S .A . should be prepared to sup
ply 1 ,200,000 tons of fixed nitrogen for c iv i
lian consumption ; (2 ) plants of a cômbined 
capacity of 300,000 tons of nitrogen now 
operated by the Government should be con
verted to meet probable civ ilian  consump
tion : (3) the conversion of some of the
plants for the production of granular ammo
nium nitrate should be started as soon as 
possible ; (4) a ll other Governm ent synthetic 
ammonia plants should be held as a part of 
the nation’s m ilitary equipment.

The author has been impressed with the 
technical work of the Tennessee V a lley  
A uthority  in adapting a 1914-18 w ar syn
thetic ammonia plant at Muscle Shoals, 
A labama, to a modernised unit, which has

holder and deliver it through six stages of 
compression for purification and synthesis. 
Water-scrubbing at 17 atm. removes CO.. 
and carbon monoxide, oxygen, and residual 
carbon dioxide are eliminated by scrubbing 
the gases with cold ammoniacal copper form 
ate solution a f  -121 atm. A t  350 atm. the 
final compression is effected. C ircu lating 
gas, from which suspended impurities, etc., 
are filtered out, and the purified synthesis 
gas are then mixed and the combined volume 
of new and recirculated gases undergoes re 
frigeration in an ammonia-cooled condenser. 
The ammonia-freed gas now passes to a 
separator, then via a heater to the ammo
n ia synthesis converter, the gases emerging 
from which proceed to a water-cooled con 
denser. Now the ammonia is removed.
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F ig . 2 . M o d ern ised  sy n th e tic  a m m o n ia  u n it  (T .V .A .) .
1. W ater gas generator— 2. Waste heat boiler— S. Scrubbing tower— 1. Sulphur removal tower— 5. Gasholiler— 6 . Gas 
pump— 7. Heat exchanger— 8 . Hydrogen converter— 9. (las cooler— 10. Gasholder— 11. 6-stuge compressor— 12. Carbon 
dioxide removal tower— 13. Final removal tower— 14. Caustic tank— 15. Caustic solution pump— 18. Copper solution 
regenerator— 17. Copper solution cooler— 18. Pump— 19. Filter— 20. Ammonia-cooled condenser— 21. Separator- 
22. Begasser— 23, Storage tank— 24. Water-cooled condenser— 25. Converter— 26. Separator— 27. Circulator— 28. Coke

— 29. Steam.

rendered signal service in the present war. 
F ig . 213 shows the method employed for pro
ducing synthetic ammonia.: it  is one which 
has aroused considerable interest. V i r 
tua lly , there are six essential stages, namely, 
semi-water gas manufacture, hydrogen con 
version, gas compression, gas purification, 
ammonia synthesis and ammonia storage. 
Graded coke (w ith  fines removed) is fed to 
the semi-water gas generators. These sup
ply the nitrogen in the blow-run gas. Water- 
gas and blow-run gas are mixed and 
scrubbed w ith water. Su lphur is subse
quently removed and the gas is passed to a 
storage holder. Additional hydrogen is pro
duced eatalyHeally by the action of the ca r
bon monoxide .of the m ixture w ith steam. 
Synchronous motor-driven compressors 
w ithdraw the gas from the converted gas-

whieh is condensed, and the remaining gases 
pass into the recirculating system by way 
of the circulator-comprcssors. The separated 
liquid anhydrous ammonia passes through a 
pressure reduction valve into elevated tanks, 
where it  can be weighed and delivered to 
spherical tanks for conversion to n itric  acid 
or for the manufacture of ammonium nitrate 
or other ammonium compounds.

A  new type of cell for the electro lytic pro
duction of hydrogen has been described by 
B .  P o  Sutherland, of the Consolidated 
M in ing  &  Sm elting Co., of T ra i l.1J W h ile
it is not claimed that- finality in  design has 
been" reached, it is believed that a great ad
vance on other and older types has been 
achieved. A  characteristic feature of the 
new cell is the concrete top supporting the 
electrodes, asbestos diaphragms, asbestos
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collecting skirt, feed-water pipes, and bus- constituted of bismuth oxide, distributed
bar and gas main connections. The gas over sintered iron oxide as a carrier. Th is
chambers for hydrogen and oxygen and the process was never fu lly  developed because
narrow inverted trough-like collecting bells more interesting methods were evolved,
are also disposed in the concrete cover. “  B  ”  and “  C  ”  are simple types which the
W hen  this assembly is fitted on to the steel author has used, one arranged for a verti-
cell tank it forms a complete unit. The cally-supported gauze, the other for a gauze

BISMUTH OXIDE WITH 
IROH OXIDE CARRIER PLATINUM 

JT GAUZE

PLATINUM
6AUZE

PLATINUM GAUZE

PLATINUM
GAUZE

PLATINUM GAUZE

PLATINUM GAUZE

F ig . 3 . V a r io u s ty p es  of a m m o n ia  o x id a tio n  co n v erter .

cathodes are of m ild steel plate, - and the 
anodes are nickel plated. A  current den
sity of 07 amp./sq. ft. is employed. Car- 
bonation of the K O H  electrolyte is said to 
be very small compared w ith  open top cells. 
The cost of the plant is only about half that 
of older types, and the effective life  is up
wards of six years.

As chemical engineering and certain of its 
applications depend on a cheap supply of 
electrical power, the contribution on 
“  Hydro-electric Development and its In flu 
ence on Chemical Industries , ” 15 by Sir 
A lexander G ibb , F .R .S . ,  etc., merits careful 
study.

A m m o n ia  O x id a tio n  an d  N itr ic  A cid
Fro m  time to time the author has been 

asked for information about the various 
types of converter which are used in ammo
nia oxidation units and n itric  acid plants, 
where ammonia is oxidised to nitrogen 
oxides or recovered as n itr ic  acid. F ig . 3 
has been prepared w ith a view  to illustra 
ting! certain types. “  A  ”  is merely of his
toric interest, representing one of the 
original converters of the Badische A n ilin  
und-Soda-Fabrik, when using a catalyst

placed at an angle of 45 °. W ith  the a r 
rangement of converters in  question, the 
front plate can be removed for the insertion 
of the gauze, and this operation can be 
read ily effected. The only d isab ility  w ith  
this type of converter is the fact tliat the 
lighting port is not placed centrally, and 
therefore some slight difficulty to tyros may 
be experienced in the lighting of the gauze.

Em phasis recently has been placed on 
the necessity for stream-line flow of the am 
monia-air m ixture to the gauze, and it  is 
conceivable that in this respect converters 
“  B , ”  “  C ,”  and “  D  ”  can be improved. 
“  D  ”  represents the W y ld  type of conver
ter, which possesses the merit of allowing 
ready removal and replacement of the gauze, 
and its construction is lighter than that 
which the author has developed. "  E  ”  ia 
an American type, largely used, it  is be
lieved, by the D u  Pon t Company. Thq 
gauze is cy lindrical, w ith a fused silica plate 
to close the bottom of the cylinder. I t  is 
c lear that it  cannot he replaced as read ily  
as the gauze in the Pa rrish  and W y ld  types. 
I t  has a mild steel shell, and hence a fire
brick lin ing is a necessity. “  F  ”  represents 
a new type, developed by the author. T h is
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embodies several features which may be re 
garded as meriting adoption, (a) I t  has a 
centrally placed lighting port, (b) I t  pro
vides for stream-line flow of the ammonia- 
a ir  mixture, (e) The carrier plate is re 
cessed and the holding ring is provided w ith  
a spigot, thus allowing of central placing 
and even bolting down of the gauze. The 
latter is a feature of the highest im portance 
in the life of the gauze, (d) I t  admits of 
the gauze being w ithdrawn and replaced 
readily, (e) The construction can be light, 
and it can be enamelled inside if need be, 
although, having regard to the vertical 
placing of the gauze and the remote possi
bility of iron oxide reaching it, enamelling 
may not be a necessity.

W here small oxidation units are concerned 
for sulphuric acid plant, opinions differ 
about the necessity for preheating the am
monia-air m ixture by the adoption of an 
interchange heater, which adds com plica
tion, affords a possibility of leakage, and 
incidentally enhances the cap ita l cost.

Converters sim ilar to the “  B  ”  and “  C ”  
types, w ith  pure liquor ammonia, work w ith 
unerring accuracy, and are re lative ly free 
from hitch of any kind. W here , of course, 
the gauze is larger than, say, 8 in. diapieter, 
there is something to recommend an in ter
change heater. One such interchange heater 
combining the converter is shown at “  G . ”

G auze F a ilu res—
A  question which has often been asked i=, 

what are the reasons for the fa ilure of 
gauzes? Fa ilu res may be due, in the 
author’s opinion, to the following causes.

(1) Rupture of gauze due to explosion 
during lighting.

(2) Stra in ing  of gauze due to explosion, 
which decreases the mechanical strength, so 
that the life is thereby reduced. Th is 
damage may not be visible, and the early 
failure of the gauze is apparently inexp lic
able.

(3) Ammonia oxidation gauzes are dis
torted by the differential pressure over the 
gauze, the deflection sometimes amounting 
to almost a quarter of the gauze diameter. 
Th is, again, seriously strains the gauze and 
reduces the diameter of the w ire. The d if 
ferential pressure over the gauze is increased 
by the choking of the mesh w ith : (a) salts 
deposited on the under side from liquor en
trained from the pipe-line; (b) deposit 011 
back of gauze from chamber gases— only 
during lighting, or when gauze is not alight’; 
(e) deposit of rust, etc., from the converter 
box 011 the back of the gauze.

(4) Irreg u lar clamping of the gauze, due 
to corroded join ting rings, insufficient hold
ing bolts, etc.

(5) Irregu lar feed of ammonia and a ir—  
particu larly  the latter. T h e  tendency, to 
prevent the gauze from becoming extin
guished, is to work w ith  insufficient a ir, and

lienee an excessive gauze temperature. L iquor 
deposits in the pipe-line cause oscillating 
flow, which results in a lternating stresses 
on the gauze : w ith red gauzes this causes 
rapid depreciation.

(6 ) N atu ra l “  aging ”  of the w ire. Th is 
results in  progressive embrittlement of the 
wire, until finally it has insufficient strength 
to withstand the gas pressure. I t  should be 
noted that the gauzes g iving the longest ser
vice are always those which have the m in i
mum number of religlilings and removals. 
V ery  fragile gauzes can be used for a long 
time if they are not disturbed, but such 
gauzes could not be replaced or relit. I t  
is estimated that removal and relighting of 
a gauze may take 5 to 10 per cent, from its 
effective life. W here  the lead of the am
monia-air to the converter gauze is short it 
w ill be found that there is rare ly  any occa
sion to remove or relight the gauze.

— and th e ir  C ure
Some of the defects named above may bo 

remedied in  the following w ays : (1) Uniform 
ammonia and a ir supply, and freedom from 
oscillating flow.

(2) G reater care in lighting gauzes. It  
is estimated that if no damage were caused 
in this way, the average  life of one gauze 
would be doubled.

(3) Provision of strengthening wires of 
larger gauge, to reduce the deflection and 
strain on the gauze.

(4) Possibly re-design of converter boxes 
would improve the efficiency.

Much of what has been said so far relates 
to the gauzes and converters of ammonia 
oxidation units in connection w ith  sulphuric 
acid plant. As regards gauzes for n itric 
acid plants, the average life of a platinum 
gauze, according to continental experience, 
is 20,000 lb. of ammonia. I f  the production 
is forced, as is the case at many of the 
works manufacturing n itric  acid, one cannot 
expect the same quantity of ammonia to be 
converted. The w rite r’s experience of small 
installations at sulphuric acid plants, where 
production is less intensive, is that the life 
of the gauzes averages 50,000 lb. of ammonia.

There are two methods of working on the 
Continent. One is to preheat the ammonia- 
a ir m ixture as efficiently as possible, and 
the other is to use oxygen. European prac
tice w ith  gauzes which are used for the 
manufacture of n itric acid provides fo r three 
superimposed gauzes to be placed horizon
tally. The gases can be passed up or down. 
W h ere  a gauze is placed vertically , and it- 
is operated at high temperatures, say, rang
ing from 800° to 1050° C ., there is not much 
mechanical strength. Technicians have em
phasised that gauzes should be placed hori
zontally, and that the preheater tubes should 
be below the gauzes, in order to keep iron 
oxide from them.

Some experts assert that platinum-
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rhodium allows one to work at higher tem
peratures; in other words, allows of intensive 
production of n itric  acid. I f  platinum 
alone is used there is nbnormal loss when 
working intensively— that is, when working 
at high temperatures. A t  one time on the 
Continent a number of 1-metre diameter 
gauzes were in use. Now there has been 
a change from 1-raetre to 2-metres diameter. 
Usually, there are three separate gauzes, 
two platinum-rhodium gauzes and one p la ti
num. The platinum gauze is used a t the 
back of the platinum-rhodium' gauzes, but it 
is suspected that it does re la tive ly  little  
work. I t  is, however, in reserve.

Some technicians recommend two gauzes, 
80 meshes per linear inch, thickness of wire
0.0024 in ., and one layer 150 meshes per 
linear inch, thickness 0.0016 in. Others re
commend two layers; 80 meshes per linear 
inch, thickness 0.003 in. W ith  small gauzes 
it is generally conceded that one need not 
hesitate to use 10 per cent, rhodium : for 
larger gauzes 5 per cent, of rhodium is satis
factory. I .  G . Farbeh  use gauzes w ith  10 
per cent, rhodium, and it is understood that 
they use nothing other than platinum- 
rhodium.

Recent practice at M .Q .S . Factories has 
been to provide converters w ith a nest of 
gauzes, 25 in some cases, and up to 36. A t 
one works there is a converter operating 
w ith n gauze about 7-ft. in diameter. Those 
responsible for the working of this converter 
would prefer a number of smaller gauzes, 
rather than one large one. AVhat is impor
tant is that the nir for the ammonia-air m ix
ture should be deprived of all suspended 
matter which it entrains, and too much 
attention cannot be given to this aspect.

C ap acity  o f C on verters

Converters have a capacity for ammonia 
oxidation as in indicated below :—
No. 1 gauze 5 in. dia. (4 J in. effective)—  

4 J lb. ammonia/hr.
No. 2 gauze 7 in. dia. (6j in. effective)—  

9 lb. ammonia/hr.
No. 3 gauze 10 in. din. (9J in. effective)—  

181b. ammonia/hr.
Some manufacturers of gauzes base on the 

conversion of 7 to 8 lb. of ammonia per 
sq. in. of gauze, but this represents very in 
tensive working, and is not to be recom
mended in the case of small ammonia oxida
tion plant for sulphuric acid units. I t  is 
found that where a 6£ in. dia. effective gauze 
is converting about 9 lb. of ammonia per 
hour, a life can be obtained equivalent to 
the conversion of 50,000 lb. of ammonia. 
W ith  gauzes of 7 in. diameter and above 
there should be crossed reinforcing wires, 
and they should preferably be of rhodio- 
p latinum or platinum-rhodium, 4-ply, 80-

mesh, 0.003 in. dia. w ire, .welded selvedge 
edges, spot-welded in the centre.

H y d ro ch lo r ic  A cid
Las t year some details of the Lau ry  

mechanical saltcake furnace were afforded, 
but manufacturers may be tardy in adopting 
a process of this kind. They may regard it 
unfavourably, because the products of com
bustion from oil find their way with the 
gaseous hydrochloric acid evolved, and thus 
demand larger condensers of the V itreosil 
S-bend type than are necessary w ith a muffle 
furnace.

Instead of the heavy cast-iron pot and 
cover which were a usual equipment of the 
Mannheim furnace, it has latterly  been the- 
practice to build a refractory hearth, either 
of radiused double-rebated tiles, or tiles 
combining a rebate and tongue and groove, 
providing a heat-transmitting carborundum 
arch .“  To give stability to the skewbacks 
from which the arch is sprung, the furnace 
is encased in  a 5/16-iu. steel plate, securely 
braced, and access doors at various centres 
are provided for the top and bottom flues, 
in addition to the muffle.

F ir in g  of the muffle can be effected by 
solid fuel, producer gas, or oil. W h ere  
solid fuel is used, the consumption of coal 
of 12,500 B .T h .U ./ lb . represents about 
5 J cwt. per ton of salt decomposed. Th is is 
regarded as too high a figure. In  this con
nection it has to be remembered that for the 
second stage of the saltcake process (i.e., 
N a H S O , 4- N aC l = \ a aSO , 4- HC1) a tem
perature of about 580° C. is needed. Taking 
the temperature head into consideration, 
this represents in the top flue a temperature 
of 830° C ., and, despite the travel around 
the muffle, the emerging products of combus
tion in the main flue to the chimney w ill 
be of the order of 550°-600° C. I t  is clear, 
therefore, that in the absence of some 
system of regeneration, the fuel consump
tion must be high. There is much to recom
mend the use of oil or producer gas. 
Indeed, w ith  oil having a calorific value of. 
say, 16,000 B .T h .U ./ lb ., given a system of 
regeneration, it  should not be necessary to 
use more than 2 cwt. of oil per ton of salt 
decomposed. Fu rth e r, part of the sensible 
heat of the products of combustion can be 
used to dry- the salt and thus render it 
reasonably mobile, overcoming difficulties 
which otherwise may arise by “ holding up’’ 
in the hopper.

Th is latter difficulty may be avoided by 
providing the hopper with a reciprocating 
feed, or if  the salt is fed to an adjustable 
weir' arrangement on a continuous belt, 
before discharge to a positive worm feed 
placed at a lower level, an opportunity for 
volumetric measurement is afforded, of 
which it  is desirable to take advantage.

The use of oil or producer gas, or even 
powdered fuel, raises the question of the
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relation between the combustion chamber 
and the rate of fuel fired. I t  is a question 
on which (he author has been approached 
for information 011 a number of occasions, 
where o il fuel for the concentration of sul
phuric acid and for the production of 
activated carbon has been contemplated.

A  word or two at this juncture may be of 
interest. The relation in question varies 
widely, depending on the type of furnace, 
the fuel, and the method of firing. In  
powdered fuel furnaces, Kent recommends 
a rate of heat release not greater than
20,000 B .T h .U . per cu. ft. of furnace 
volume per hour, w ith refractory furnaces 
in continuous operation. F o r  oil fuels, an 
accepted figure is 30,000-100,000 B .T h .U ./  
cu. ft./hr. for industrial furnaces, although 
in special cases the heat release is as high 
at 250,000 B .T h .U ./ cu . ft./hr. The range 
of heat release for gas is particu larly  wide.

The shapes of combustion chambers must 
obviously vary with (he fuel, and in a lesser 
degree w ith the method of firing. Th is  is 
an aspect that cannot be pursued here, 
except to say that long single-direction com
bustion chambers for oil and gas fuels arc 
usually highly inefficient, w ith a consider
able part of the heat released in  the flue, 
as revealed by high stack temperatures and 
a low rate of heat transfer. In  addition to 
conventional types of combustion chamber, 
many special types are used for gas. These 
may be classified as inutile type, rad iant and 
immersed tubes and various applications of 
surface catalysis.

T em p e ra tu re  R eco rd in g

To aid the control of a Mannheim 
mechanical furnace, it is desirable to keep 
continuous records of the temperatures in 
the top and bottom flues, and in the muffle, 
and the temperature of the gaseous hydro
chloric acid (about 380 °C .) passing to the 
condensers. G iven  uniform ity of feed of 
dry salt and sulphuric acid, and reasonably 
uniform temperatures at the points ind i
cated, it  should be possible to m aintain 
maximum production w ith  a minimum fuel 
consumption.

An  improvement yet needed is a method 
of fixing the arms to the shaft and the 
rabbles to the arms, so that replacements 
can be effected without any prolonged period 
of cessation of the normal manufacturing 
operation.

The movement of the salt under treatment 
w ith sulphuric acid ¡11 a mechanical furnace 
assists decomposition. Fresh  surfaces of 
salt are presented for attack by the sul
phuric acid and the rotation .should bring 
all the m aterial in contact w ith the medium 
responsible for the attack. In  the M ann
heim furnace no attempt is made to propel 
the salt undergoing decomposition, by the 
rabbles. The forward angle at which’ they

are set is almost negligible. To  compute 
the time during which reaction occurs in the 
pot one must base 011 the effective cubical 
capacity of the pot and the displacement 
which occurs. The time of contact ranges 
from 4 to 5 hours, according to the speed 
of rotation, etc. The finer the salt, the 
greater the surface, but the size can be too 
tine, leaving practica lly  110 voids for the 
penetration of the acid. The salt bed 
should not be impervious, but on the con
trary should allow of satisfactory penetra
tion.

The chemical composition of the saltcakc 
must necessarily depend on the quality of 
the salt. Some qualities contain too much 
magnesium chloride, and some too great a 
quantity of calcium salt. B u t  the physical 
texture and granularity of the saltcakc 
depend 011 the movement of the salt that is 
undergoing decomposition, and on the m ain
tenance of a satisfactory temperature of de
composition. Re lative freedom from iron 
is a desideratum for the manufacture of cer
tain qualities of glass.

The M in istry  of Supply (Su lphuric  Acid  
Control) is now regulating the production 
and sale of hydrochloric acid. Saltcake is 
likely to be required to an increasing extent 
Tor glass manufacture in the post-armistice 
period.

S u lp h u r ic  A cid

In  this country we continue to manufac
ture the equivalent of about 2 m illion tons 
annually of sulphuric acid, 70% , of which 
about half is produced by the contact pro- 

, cess and the balance by the nitration, or 
chamber process. Essentia lly , imported sul
phur is the raw  m aterial used by the firms 
operating the contact process. One firm, 
however, employs pyrites and one uses an
hydrite.

After five years’ intensive demand for sul
phuric acid, several units of plant have 
needed extensive repairs, and some have 
been renewed. Transport of sulphuric acid 
has been a problem at times.

Spent oxide is being produced at the rate 
of about 200,000 tons per annum (say, 90,000 
tons of sulphur), against a  pre-war figure of
150,000 tons. There are accumulations of 
spent oxide in some parts of the country, 
and it cannot be doubted that pyrites w ill 
be displaced very shortly if  the present d is
equilibrium of stocks continues. Large 
■quantities of ferric  oxide ash resulting from 
the combustion of spent oxide are being con
verted to gas-purifying materials, in some 
cases by new processes, which produce syn
thetic bog ore unapproached in  quality and 
uniform ity of characteristics by any natural 
material. O ther quantities of ferric  oxide 
ash are reaching the blast furnaces. P y r ite s  
companies w ill need to look to their laurels, 
especially as spent oxide is capable of pro
ducing acid commercially free from arsenic,
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whereas most pyrites arc arsenic-containing. 
M any cupreous pyrites cinders contain 
zinc, which during the chloridising-roasting 
process and subsequent leaching is found in 
the copper liquors. Recovery of zinc from 
such spent liquors has been the subject of

orifices staggered. The second, or “  collec
tor ”  group, consists of three plates having 
orifices 1 / 12-in. diameter, not staggered. 
The plate separation is again J  in. The  
separation of mist particles is effected by 
the centrifugal force exerted upon them dur-

experiiuentation for many years. A . G . 
A rend1/  has dealt w ith the problem in some 
detail. B y  evaporating the liquor following 
the separation of the iron salts to a 
Twaddell concentration of 04-72° in the cold 
by a vacuum evaporator, it is claimed that 
G lauber salts are crystallised out, and that 
there remains a p ractically  pure solution of 
zinc chloride. Th is liquid, when evapor
ated, can be utilised for a wide range of 
industries, for soldering (luxes, vu lcanisa
tion, wood preservation, etc. Attem pts at 
d irect electrolysis of the waste solution have 
been unsuccessful. W hen  the sodium salts 
are crystallised out, at preferably 0 .5 °C ., 
diaphragm cells, with revolving disc-shaped 
cathodes, can be used at 9 ainp./sq. ft., w ith 
a voltage representing 3.0 volts, and zinc 
of 99.9 per cent, purity is produced.

The Calder-Fox scrubber was originally 
designed as a means of reducing the acid 
content of the exit gases from sulphuric acid 
concentrators. I t  consists essentially of a 
casing of acid-resisting m aterial (usually 
lead), with stream-lined gas entrance and 
exit connections, and containing a number 
of perforated plates, usually arranged in 
two groups. The first group, known ns the 
agglomerator plates, comprise an “  orifice ”  
plate, perforated w ith  j-in. diameter holes 
at approximately J-in. pitch, and an impact 
plate w ith J-in. diameter holes at the same 
centres. The plates are set J  in. apart, with

iug their zig-zag path through the scrubber. 
There are several factors influencing the 
performance of these scrubbers, apart from 
those inherent in the design of the scrubber 
plates. In  a paper18 read before the In s t i
tution of Chemical lingineers in November,
G . Low rie-Fa irs discusses the theoretical 
considerations, as well as the practical 
aspects of design and performance.

P lan t has been evolved for the treatment 
of waste pickle liquor, 10 either sulphuric 
acid-containing, or hydrochloric acid-con
ing, by which solutions of ammonium sul
phate, or ammonium chloride, o r magnesuin 
chloride are produced. These solutions can 
be evaporated to yield attractive commercial 
products. B y  this method of treatment 
there is no effluent as such, which is a great 
re lief to certain R ivers Boards’ officials. The 
plant shown in F ig . 4 has been evolved with 
a view to yielding a re lative ly  innocuous 
effluent, not exceeding 2 parts oxygen ab
sorption per 100,000 parts, when waste pickle 
liquor is treated w ith  hydrated lim e or ca l
cium hydrate residues. G reat care must be 
taken to ensure thorough incorporation of 
the calcium hydrate and the waste pickle 
liquor in the well. A n  alkaline condition is 
necessary. Complete precipitation of the 
iron salts is essential, and oxidation of the 
ferrous iron should be sought. W hen  the 
magma is pumped through a perfectly tight 
filter-press, the filtrate should be of good
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colour, and free from suspended matter. 
Th is filtrate is collected and treated in an 
automatic equipment after the filter 
press, by which a suitable dosage of 
1111 oxidising agent and coagulent are 
introduced, after which' there is fu r 
ther filtration through a sand filter, 
so that tho supernatant effluent liquor drawn 
from the balance tank reaches the sewer free 
from suspended matter, and possesses a, low 
oxygen absorption figure, of the order ind i
cated.

R esea rch  O p p o rtu n itie s
The author made clear last year that it 

was wrong to assume that opportunities for 
research in the sulphuric acid industry 110 
longer existed. I t  w ill be well to give a 
few further examples of problems that call 
for solution.

Experience of the design and operation of 
mechanical pyrites burners suggests that 
there are still questions that call for solu
tion. One does not always get a clear pic
ture of the p an ic le  size of pyrites. Some 
fundamental principles can be indicated. 
The more uniform the particle size of 
pyrites, w ith in  lim its, the more efficient w ill 
be the combustion and the greater w ill be 
the throughput of the mechanical burners. 
P y r ite s  can be too fine, and lead to the 
creation of dust, and occasion loss. F o r  
example, pyrites concentrates under contract 
showed the following w idely varying charac 
teristics : or <y/ o /o

Retained 011 1/4 in. ... 13.4 14.2
1/8 in. ... 42.5 17.1)
1/10 in. ... 9.7 7.2
1/20 in. ... 11.9 11.0

,, 1/30 in. ... 4.5 5.4
,, 1/40 in. ... 13.9 5.7
,, 1 /50 in. ... 1.4 3.0

1/60 in. ... 1.3 3.2
,, 1/70 in. ... 1.6 3.4
.. 1/80 in. ... 0.2 0.5

1/90 in. ... 1.3 3.8
1,100 in. ... 0.4 1.2

Passing 1/ 10 0  in. ... 8.1 23.8
Equa lly , pyrites can be too large in size, 

and unless they decrepitate during burning 
the sulphur w ill not be satisfactorily removed 
by combustion. Decrepitation, in any case, 
is not too desirable a property of pyrites, in 
that generally a large quantity of very fine 
material results. There is no doubt that 
uniform ity of particle size is a desideratum, 
and pyrites burner capacity should be re 
lated to the size of the pyrites.

I f  attempts are made to overload a 
mechanical pyrites burner there are two 
possibilities : c linker is formed on the top 
shelves and/or the burnt pyrites are dis
charged from the bottom sheif, and thé ex- 
pungeable sulphur is not completely re
moved, owing to inefficient combustion. 
C linker formation, as indicated in last year's

review, can be obviated by providing two 
cooling arms in addition to the rabbling 
arms in the top two or three beds of the 
mechanical burner. B y  taking this step one 
reduces the temperature of the pyrites on 
the beds below fusion point, and thus one 
can obviatp the formation of clinker.

R e g u la r  P y r ite s  F eed
Another aspect whicli" does not always 

receive adequate attention is the question 
of the regularity of feed of pyrites to 
mechanical burners. G enerally  speaking, 
an improvement is possible in this connec
tion. But such improvement needs skilled 
supervision. A  volum etric feeding device20 
was evolved some time ago. B rie fly  it con
sists of an equipment placed on the external 
shelf, or drying floor, of a mechanical 
burner. The pyrites fines are introduced to 
the feeder by means of rabbles in the o rd in 
ary way. The volumetric feeding device 
comprises a cylindrical ring fixed on six 
arms, or vanes, between which the cells, or 
sections, of the feeding device are formed. 
The measuring wheel has neither top nor 
bottom, but it  is fitted in  a fixed cylindrical 
casing, whose bottom w all has an outlet 
opening, suitably placed in relation to the 
inlet opening. The measuring wheel is fixed 
on a vertical rotatable shaft, carrying 011 
its uppermost end a gear meshing with a 
pinion at one end of a vertical countershaft, 
which also carries a toothed wheel. The 
teeth of the latter are so shaped that they 
can mesh with a number of pins, removably 
positioned  in a series of holes in- two 
annular L-shaped rings, which are secured 
011 the central furnace shaft. Each  pin 
meshing w ith the toothed- wheel causes a 
partia l rotation of the feeding wheel, and 
delivers a definite volume of pyrites to the 
burner. The quantity fed per unit time can 
thus be varied by, varying the number of 
pins in the ring which rotates w ith  the 
central shaft of the mechanical burner. The 
adoption of this device as a measuring 
medium and as a check on consumption 
would doubtless be of considerable advan
tage in those cases where the pyrites are of 
reasonably uniform particle size, w ith in  
well-defined lim its. Otherwise, such a de
vice would suffer from the irregu larity  in 
the particle size of the pyrites.

Fluctuations of the temperature of the 
beds from time to time generally relate to 
the irregu larity  or otherwise of the feed, 
and the adequacy or otherwise of the ad
mission of a ir for combustion. I f  a uniform 
feed is not maintained, then there are bound 
to be fluctuations in the temperatures of the 
various beds, especially between the top and 
bottom shelves. Often there is a tendency 
for less pyrites to be burned per 24 hours 
than are declared.

Another nspect relating to the combustion 
of pyrites in mechanical furnaces is the
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avoidance of dust creation. Dust arises 
from the fact that the pjjritcs undergoing 
combustion are dropped at the very point 
where the burner gases ascend. Th is 
occurs on all the beds in most types of 
mechanical burner. I t  is a wrong principle. 
To avoid dust, the burning pyrites should 
be discharged from bed to bed at a point 
separate from that at which the burner gases 
ascend.

D ust arrested in an electrostatic precipi
tator is not as valuable as pyrites cinders 
discharged front mechanical burners. M ore
over. the dust passing the electrostatic filten 
means loss of efficiency in the manufacture 
of sulphuric acid, because such dust reacts 
w ith the sulphuric acid in the G lover tower 
and forms sulphates of the various metals, 
which not only means loss of sulphuric acid, 
but also leads to impurities in the acid. From  
every viewpoint, therefore, it  is highly desir
able to avoid the creation of additional dust/ 
Unusually tine particles in the pyrites fines 
should be avoided. To  determine the effi
ciency of dust removal at the electrostatic 
precipitator, the quantities removed per day 
should be carefully noted. B u t  a more im 
portant test is the ash content of the G lover 
acid. Th is should be determined regularly, 
and representative samples of the day’s make 
and the nature of the ash should be ascer
tained from time to time. Such determ ina
tions should afford valuable data regarding 
the efficiency of the operation of the electro
static precipitator.

Last year reference was made to the de
sign of G lover towers. The author has 
attempted '-11 to place the design on a scien- 
>ific basis, but his studies do not appear to 
have led to any combined endeavour to 
establish fundamental information in this 
connection. F ig . y has been prepared to 
indicate the points at which it is v ita lly  im 
portant that the free cross-sectional area 
should be examined, w ith a view' to avoiding 
bottlenecks— in other words, undue pressure 
drop. The diameter of the tower shown is 
8 ft. 6 in., and it is recommended that the 
free cross-sectional area at the various 
marked points should not be less than (a) 
Bu rner p ipe : 4.8 sq. f t . ;  (b) on line B-C : 
8 .6  sq. f t . ;  (c) on line D-E : 9.4 sq. f t . ;  
(d) on line F-G  : 9.7 sq. ft. The gas veloci
ties at such points, w ith burner gases at, 
say, 6000 C ., at the burner pipe, should be 
approximately : (a) 9.6; (b) 5.3; .(c) 4.9;
(d) 4.7 lineal feet per second.

C em en t an d  H 2S O j fro m  G y p su m
As considerable interest was evinced in 

last year’s details re lating to the production 
of sulphuric acid and cement from anhydrite, 
F ig . 6 has been prepared, representing a 
diagrammatic lay-out of the process, but 
w ith special reference to gypsum as distinct 
from anhydrite.

The essential steps in the manufacture of

SO . and cement from gypsum (C a S 0 4.2 H .0 ). 
may be cited num erically.

(1) In  order to reduce sensibly the tem
perature of decomposition of calcium sul-

F ig . 5 . G lo v er  to w e r  : a rea s o f p o s s ib le  
m a x im u m  r es tr ic tio n .

phate, it  is necessary to add carbon (pre
ferab ly finely-ground coke). The reaction 
which occurs is the following :
C a S 0 4 + C  = C a 0  + S 0 2 + CO  87.36 ca l.,
involving a temperature of decomposition 
of 900 °C. On the other hand, if one relies 
on the reaction : •>

C aSO 4 = C a0  + S 0 .  + £O2------- 116.36 cal..
a temperature of 1590°C. would be required 
to decompose the calcium sulphate.

(2) In  order to obtain an adequately con
centrated SO j. gas, (a) the m ixture should 
be introduced dry to the rotative tube fu r
nace, and (b) the conditions obtaining w ith in  
the furnace should be feebly oxidising. I f  
reducing conditions are allowed to obtain, 
it w ill be found that calcium oxysulphide 
w'ill be a constituent of the gaseous mixture, 
and that calcium sulphide w ill appear in the 
clinker.

(3). The percentage of carbon indicated 
by the theoretical equation is not correct for



42 TH E CHEM ICAL AGE J a n u a r y  13, 1945

a furnace in regular operation : the reduc
tion is too' severe and the calcium sulphide 
gives rise to a fused mass instead of the 
formation of c linker. P ra c t ica l experience 
has shown that it is necessary to use half 
the theoretical quantity of carbon, and to 
operate w ith a slight excess of oxygen.

En larg ing  on F ig . 6 , it  should be pointed 
out that the argillaceous shale is broken to 
a fine powder, fed to a silo, then dried, and 
afterwards is stored in another silo. The 
coke is broken to fine pieces, placed in a 
silo, then dried, afterwards being stored in 
a silo. The calcium sulphate is broken to 
a fine powder, placed in  a silo and then 
dried. A fterw ards the m aterials are su it
ably mixed in a scrupulous manner, and, to 
avoid dust, a ir separation devices are

large trunk pipes, so as to reduce entrain- 
rnent of dust to tt minimum, then to a dust 
chamber, then to a special washer, and are 
finally dealt w ith  a t the contact sulphuric 
acid plant.

(4) The im portant thing to ensure is that 
the chemical composition in the m ixture of 
finely-ground materials is such that the cor
rect ratio  of chemical equivalents is m ain
tained. I t  may be necessary to use c lay or 
shale or m arl, according to what m aterials 
are indigenous or are found w ith in  reason
able proximity to the site where the pro
posed plants are to be erected. I t  is essen 
tia l to make experimental tria ls in the 
laboratory to determine what materials, and 
in w hat proportions, should be used in order 
to give a cement of the best quality and uni

F ig . 6 . C em en t  
and su lp h u r ic  acid  
from  g y p su m —

flo w -sh e e t .

adopted. The mixed ingredients are now 
delivered to a large silo, which is designed 
w ith an automatic regulatable tube feed.

M eanwhile, pulverised fuel is prepared by 
grinding coal, drying it, placing it subse
quently into a silo and then feeding it  as 
required into a ball m ill fo r grinding to the 
desired mesh : afterwards, the pulverised 
fuel is stored in a large silo, and subse
quently feeds the burners placed at the end 
of the rotative tube furnace opposite to that 
at which the m ixture, previously described, 
is introduced. A fte r passage through the 
rotative tube furnace the clinker is dis- 
discharged into a ro tary  dryer aud subse
quently passes into a clinker silo.

In  the meantime, the gases evolved, con
taining about 6  per cent, of SO ,, are dis
charged from*, the rotative tube furnace at a 
point adjacent to that at which the mixture 
is fed. These gases are passed through

form ity, at the same tim e affording maximum 
SO , content in the gaseous mixture.

(5) The cement clinker emerging from 
the cooler silo may need to be fed along with 
ground slag and gypsum into suitable ball 
mills. W hether these w ill be required de
pends on the physical characteristics of the 
cement that is to be supplied. Gypsum is 
used for controlling the setting time. 
Actua lly , it slows up the setting time, and 
the extent to which it is used depends on 
the extent of deceleration required. F o r  
accelerating the setting time, calcium 
chloride, and proprietary products w ith  cal
cium chloride as a base, are largely used : 
indeed, up to 4 per cent, is employed in 
some cases, although, 2 per cent, is usually 
regarded as a normal quantity.

The following may be regarded as a typ i
ca l analysis of cement from chalk and clay 
in the M edway (Kent) d istrict : —



J a n u a r y  13, 1945 TH E CHEM ICAL AGE 43
jr e r  c e iu .

S ilic a  (S iO j) .................................  22.0
Insoluble siliceous matter .............  1 .0
Alum ina (A1,0 )   7.5
F e rr ic  oxide (F e aO j) ..................... 3.5
Lim e (CaO ) ..........  02.0
Magnesia (MgO) .........................  1.0
Su lphuric anhydride (SO ,)   1 .5
Carbonic anhydride (C 0 2) .............  0.5
W a te r  (11,0)   0.5
A lka lis  ..............................................  0.5

100.0

A ll the constituents may .vary consider, 
ably from the above proportions. The silica 
may range from 18 to 27 per cent.; the a lu 
mina from 5 to 10 per cent. ; the fe rric  oxide 
from 0 to 7 per cen t.; the lime from 58 to 
07 per cent. ; the magnesia up to 7 per cent. ; 
the SO , up to 2.75 per cent. ; the alkalis Up 
to 2 per cent. ; and the water and CO , 
according to the length of time the cement 
has been made, and the extent to which it 
has been exposed.

The B r itish  Standards Specification pro
vides that “  the proportion of lime to s ili
cate and alumina shall be not more than the 
maximum, nor less than the minimum ratio  
(calculated in chemical equivalents) repre
sented. by : —

CaO
-------    = 2.85 or 2.0 respectively.
SrO , + A1,0,

The percentage of insoluble residue shall 
not exceed 1.5 per cen t,; the magnesia shall 
not exceed 3 per eent. and the total sul
phur, calculated as sulphuric anhydride 
(S O ,), shall not exceed 2 per cent., unless 
it can be shown that the cement has been 
ground for more than four weeks.”

The ultimate composition of Portland 
cement is capable of being easily and accu
rately determined by the ord inary methods 
of chemical analysis : its proximate composi
tion, that is, the nature and quantity of the 
chemical compounds or physical mixtures 
which constitute it, is not known w ith  exact-, 
ness, and cannot be determined w ith preci
sion by existing methods of inquiry. It is 
generally held that the essential constituent

F ig . 7 . P a rr ish  llq u id -p h a se  su lp h u r ic
acid  p lan t.

of Portland  cement is tricalcium  silicate, 
SC aO .S iO ,, and that the body next in im 
portance i“ a calcium aluminate, to which

F ig . 8 . P a rr ish  llq u id -p h a se  su lp h u r ic  
a c id  to w e r s— sk ele to n  fr a m e w o r k , b r a c 

in g , and  c o n n ec tio n s.

the formula 2 C a 0 .A l20 „ .  or alternatively 
3 C a O .A l,0 „  has been given. The oxide of 
iron occurs as a calcium ferrite, the mag
nesia possibly as such, the sulphuric anhy
dride and c 6 2 probably as calcium sulphate 
and calcium carbonate, and the alkalis per
haps as double compounds with lime and 
silica or alumina.

G enerally , it- is believed that the sub
stances of prim ary importance are tricalcium  
silicate and aluminate only, the minor bodies 
being little  more than diluents, w ith the ex
ception of calcium sulphate, which has sig
nificance in that i t  influences the setting 
time of the cement-constituents proper. It  
would seem that the best proof that the 
smaller constituents referred to are not 
essential is revealed by the fact that P o r t 
land cement of the highest quality can be 
prepared containing only silica, alumina, 
and lime in proper proportions.

F ig . 7 shows a unit of four Parrish , liquid 
phase tower chambers constructed of square 
section, 37 ft. G in . high by 20.ft. square, 
supported in a skeleton framework of B .C . 
pine (pitch pine not being available). The 
gases from the G lover tower are distributed 
from the main trunk bv two bends near the 
bottom of No. 1 tower chamber, where the 
canopy of the ammonia oxidation unit can 
be seen. The oxides of nitrogen from the 
ammonia oxidation unit are led by an acid 
stoneware pipe into the chamber at an 
angle, and come w ith in  the (low of the SO . 
containing gases. T h is  unit, without d is
persed acid, is operating uniform ly and 
satisfactorily at less than 5 eu. ft. of cham
ber space per lb. of sulphur per 24 hours. 
W ith  the dispersion of cooled acid, say at 
3 0 °C .. at the rate of 400-500 gallons per 
hour for each tower chamber, it is antic i
pated that it w ill operate at about 3 cu. ft./ 
lb./24 hours. A t the far right-hand side 
w ill be . seen a cy lindrical Gaillard-Parrisb  
tower chamber of another set, which has
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been operating almost continuously for 14 
years. About the leadwork of this latter 
set some interesting information w ill be 
afforded later.' F ig . 8 gives a better view 
of the cross-bracing of the square form of 
tower chamber, and of the connecting 
trunks.

The advantage of tower chambers as dis
tinct from horizontal chambers lies in the 
faot that the coefficients of rad iation for 
ord inary rectangular chambers hitherto 
have been generally accepted as follows : 
1— for the bottom; 3— for the top ; and 6—  
for the sides and ends. Thus, to determine 
the quantity of heat which would be radiated 
from a particu lar chamber of ord inary con
struction it is necessary to use the above 
coefficients and to m ultip ly by the surface 
area and by the difference between the aver
age temperature at which the chamber is 
working, and the temperature of the am
bient a ir -which is being used for cooling. 
Thus, take an installation of four tower 
chambers, assuming the first chamber is 
working at 80-90°C., the second at 75-80°G., 
the third  at 5a-60°C., and the fourth at 
2 5 °C ., and assuming the tem perature,of the 
ambient a ir, the cooling medium, is 15 °C ., 
then there is a temperature difference of, 
say, 70° in the first chamber, 60° in 'th e  
second, 40° in the third , and 10° in the 
fourth, and these figures must bo multiplied 
by the coefficients given above and by the 
surface area. W ith  a horizontal chamber, 
while it is a fact that the storage capacity 
for acid is much greater, the effective rad ia 
tion value is re la tive ly  low. W here  water- 
cooling is resorted to, the water actually  
comes into contact w ith a surface of higher 
temperature than the water and therefore 
the cooling effect is appreciably greater than 
can possibly arise from air-cooling; in point 
of fact, heat is rdmoved (a) by conduction, 
and (b) by partia l evaporation of the water.

The advantage of acid dispersion lies in 
the fact that the whole of the leadwork of 
the vertical walls can be irrigated with 
cooled acid which, it  has been found in prac
tice, is protective against the attack of the 
lead. Apart from the cooling due to the 
irrigation  in question, the whole chamber 
is filled with a fine mist of acid vesicles, 
which bombard the reactants and accelerate 
sulphuric acid production. I t  is much 
easier to cool a stream of acid in a con
centric cooler than it  is to ensure cooling by 
water irrigation ou the outside of a tower 
chamber.

On the subject of the protective influence 
of cooled acid irrigation , the following 
weighings of sample cuts of chemical sheet 
lead, taken from a set of sulphuric acid 
plant (G aillard-Parrish  liquid phase type) 
after 14 years’ continuous operation, are 
illum inating. The chambers in question 
were orig inally built of 8 lb. per sq. ft. 
chemical sheet lead, containing 0.07 per

Weight ¡ter sq. it. 
Chamber Position (tak?n on opposite axes)

lb. 07,. lb. 07..
1 Bottom 7 & 7 12

Cent1 e 8 --- 8 —
Top 7 8 8 —

2 Bottom 8 — 8 —
Centre 7 1— 7 8
Top 7 12 8 —

3 Bottom 6 12 7 —
Centre 7 4 7 4
Top 8 —  . * 7 4

4 Bottom 3 4 4 —
Centre 3 4 3 12
Top 3 — 5 8

cent, of copper. I t  w ill be observed that 
the loss in weight of lead in the first two 
chambers is re lative ly  small. No. 3 cham 
ber is a partia lly  nitrous chamber, and 
greater corrosive effect w-ould natu ra lly  be 
anticipated. No. 4 chamber is the nitrous 
chamber, and one can understand the d im i
nution of weight here.

The w riter has advocated in several of 
his yearly reviews that there is much to 
recommend the construction of a chamber 
constituted of acid-resisting tiles, used in 
conjunction with acid-resisting cement, as 
the materials of construction for a nitrous 
chamber.

T he F er tilise r  In d u stry

Concerning soil and fertilisers, A S c ie n 
tific  Policy fo r  A g ricu ltu re22 urges a fu ller 
knowledge of B ritish  soils, rem arking that 
unlike the U .S .A . ,  the B ritish  soil survey 
is incomplete, as, indeed, is the geological 
survey. The completion of the work is 
clearly an urgent necessity, not only to the 
agricu ltural investigator, but equally for the 
orderly utilisation of land for industry, 
building and other purposes. I t  is emphatic 
in saying that “  ever since the B r it ish  d is
covery of artificia l fertilisers a hundred 
years ago these substances have been in 
creasingly used to supply some of the addi
tional plant foods made necessary by the 
increasing w ithdrawals from the soil, resu lt
ing from more intense production.”

I t  is encouraging to know, after careful 
study of the question; that practical farmers 
are right in their tenacious fa ith  in organic 
manure, that is, farm yard manure, crop 
residues and other kinds. Science, equally, 
is 110 less insistent on the ir ' importance. 
A rtif ic ia l fertilisers are not a substitute for, 
but a supplement to farm yard and other 
organic maifure. I t  should be observed by 
those who have been misled by the 
How ardists and others that the  proper 
use o f fertilisers does no t poison  
soils : i t  enriches them . Certa in  fertilisers, 
if  misused, can do harm by inducing soif 
-acidity, or forcing up a lush and soft vege
tation. Crops, like animals, require a pro
perly balanced diet, and a better under
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F ig . 9 . S tu rtev a n t-M .S . ca lc iu m  su p erp h o sp h a te  co n tin u o u s  
den and  eq u ip m en t (10  to n s  p er  hou r c a p a c ity ).

standing of the. 
correct use of fer
tilisers is a neces
sity. The highly 
complex part played 
by organic matter 
in the soil is one of 
the greatest of a!1, 
the ultimate prob
lems of the use of 
land all over the 
world.

Tc>i million tons 
of phosphate rock 
must be produced 
in the year ending 
Ju n e  30, 1915, to 
meet world require
ment«. The goal 
for the following 
year is 12,767,000 
ions. Th is in 
crease' arises largely 
owing to the need 
for rehabilitating 
Europe. Average 
pre-war * consump
tion was 10,700,000 
t o n s .  N o r t h  
African mines will 
be expected to 
supply a substantial 
proportion of the 
raw materials to he 
converted i 11 t o 
superphosphate for 
European agricul
ture. A survey 
of the relative 
values of super
phosphate a n d  
basic slag has been 
m a d e  h y  M .
Le rner .34

Tlie processes of 
calcium superphos- 
pliale manufacture 
which arc of signi
ficance to-day are of the continuons type, 
namely, the Broadfield and the Sturtcvam- 
MoriU-Standaert. The former has been the 
subject of comment in earlier reviews.

The latter process comprises a den chiefly 
of reinforced concrete. I t  is a cylindrical con
tainer, which rotates slowly at a variable 
speed on friction rollers mounted under
neath the den, and is kept ¡11 a central posi 
tion by means of a c ircu lar guide path. I 11 
the centre of the container there is a ro tat
ing cylinder, projecting the full length, and 
supported from the stationary concrete 
floor above. Th is cylinder forms the inner 
w a ll of the den. The annular part of the 
container constituting the den is sealed by 
a stationary curtain , which projects down 
from the floor above, and also by a mechani
cal cutter, which is driven through a suit

able reduction gear. On the ferroconcrete 
floor constituting the top of the den (see 
F ig . 9), are mounted the superphosphate 
mixer and the acid and phosphate measur
ing devices. There is a sealing device at 
the bottom of the rotating container which 
ensures a jo in t between the stationary and 
moving parts of the den at this point, and 
contributes to cleanliness in operation. 
Inside the container there is a curved parti
tion attached to the overhead platform 
which prevents the newlv mixed superphos
phate from spreading backward to the 
cutter. I t  w ill be appreciated that the mass 
solidifies during the rotation of the den. 
The cutter consists of, a mild steel c ircu lar 
framework, 011 which are mounted the cut
ting knives, somewhat sim ilar to the type 
used in the Sturtevant hatch den.

E



46 TH E CH EM ICA L A G E J a n u a r y  13, 1945

. The den may
¡■¿tali' in two to 
four hours (F ig .
10  ’shows this
jnechaipsm very 
clearly iti coiiiibc- 
jion 'w ith  a re
cently-erected 15- 
lon-per-hour . dçn,)-. 
according to the 
Ç a [i a c i t y and 
quality of tlio 
phosphate 
iised. About 
iniputes is the 
given for mixing. 
T  ¡1 e superphos
phate is in the'del', 
for I f '  to 2 }  hours. 
W ith  p 10-ton den' 
there . is a  mass . 
about; 20 toils of 
superphosphate! To 
avoid dislocation, 
the motor actuat
i n g  t h e  d e  
traverse is disen
gaged in the event 
of a stoppage of 
the iriotor operat
ing the cutter, 
As a guide to tjic 
consistency of the 
s u p e. r p li o' 
pliate which is be
ing produced in  
the mixer, the 
ammeter is espe
cia lly marked to 
indicate tlje re
sistance normally 
thrown by a satis
factory superphos. 
phate. S h o u l d  
there be any ten
dency for the acid
consumption to be 
reduced in relation

F ig . 10. S tu rtev a n t  
(15 to n s

to the phosphate rock fed, a greater resist
ance is thrown, and this .is at once indicated 
by the ammeter.

The importance of the granulation of 
fertilisers has been explained by the 
author.23 It  has been suggested that the 
superphosphate industry must consider 
methods by which to reduce or otherwise 
avoid fixation of the water-soluble phos
phoric acid in the soil. There are two 
methods of approaching the problem ava il
able to manufacturers. The first is to render 
the physical properties of the superphos
phate such that fixation is reduced, or ob
viated. The second is to modify the chemi
cal composition of the product. The first 
of these methods is already being exploited, 
011 a growing scale by granulation.
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Progress in Drugs, Fine 
Chemicals and Biological 

Products during 1944
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 hem .E  .

DU R IN G  1044 bacteriostatic substances 
have continued to be explored and de

veloped to the extent that they claim first 
consideration in this review. Among this 
group of substances progress in the produc
tion and chemotherapeutic applications, of 
penicillin, the antibiotic elaborated by the 
mould P énicillium  notatum , remains of first 
importance. The experience in connection 
with its therapeutic applications which 
accumulates with the passage of time con
firms the lim its of its application without 
detracting in the slightest degree from its 
uniqueness.

So far as this country is concerned there 
is only a sad story to be told about pro
duction. with output inadequate for our 
own m ilitary needs, and no publicly known 
technical • development of outstanding im
portance since Florey and his team of 
workers established their pilot-plant at 
Oxford. I t  is at least both satisfactory, 
and consoling to record that the contribu
tions of the B ritish  pioneers in this field have 
received official recognition in the conferring 
of knighthoods upon Professor Fleming and 
Professor Florey.

Q u estio n s on  P en ic illin
In  the earlier weeks of 1044 questions were 

asked in the Commons regarding the con
ditions . thought to be imposed upon pros
pective entrants into the field of penicillin 
production. The form in which the questions 
were put reflected the profound concern of 
M .P .s  and the knowledgeable public ■ for 
the fact that, w ith the then impending 
opening of “  second front ”  operations, 
penicillin production in this country was 
generally believed to be inadequate to meet 
expected m ilitary requirements, while, at 
the same time, it seemed to be felt that 
obstacles were being placed in the way of 
firms who believed they had suitable facili
ties. The replies offered by the M inister of 
Supply at that time did not go far in 
allaying public disquiet. Nevertheless, it is 
generally understood that, as a consequence 
of the pressure put upon the M inister, an 
independent advisory committee, under the 
chairmanship of S ir  H enry Dale, P .R .S . ,  
w'as formed to assist in the rapid develop
ment of additional penicillin production. 
Furthermore, the M inister of Supply was 
able to state in October that seven plants, 
six of which were pilot plants, were pro
ducing in this country. . N ine large-scale 
plants were expected to conic into operation

M r. G . 
C olm an  
G reen .

®

within the next six months ami two of these 
were about to start production. I t  is to bo 
noted that no statement has been made as 
to the capacity of these plants, and this 
point '  w ill be referred to later. I t  is 
sufficient to note here that plantR which, the 
public have been led to believe were con
cerned with large-scale production— which 
no doubt they have been when compared 
with, for example, F lo rey ’s pilot plant— are 
now for the first time publicly described as 
" p i lo t  plants.”  W hether these installa
tions satisfy the chemical engineer’s criterion 
of a pilot plant remains to be seen in the 
light of what they u ltim ately develop  into. 
The fad  remains that the only rcallv large- 
scale plant known to be in the course of 
construction boars no connection, so far as 
the fermentation section is concerned, with 
the process developed in this country in the 
plants already established.

In  addition to the firms mentioned in 
connection with production of penicillin 
last year it hag since been announced that 
Kemball, Bishop ic Co. have entered the 
field. Th is is an important addition in 
view of that firm ’s long connection w ith the 
industrial mould fermentations producing 
c itric  acid and gluconic acid. I t  has also 
been rumoured that another important firm 
concerned with industrial mould fermenta
tions has latqly started production.

T y p e s o f F erm en ta tio n
The situation at the end of 1944 was that 

the relative ly small ontput of this country 
was obtained entirely from the surface type 
of fermentation, m ainly in glass flasks or 
bottles of various shapes, probably supple
mented latterly  by tray fermentations. The 
advantages and disadvantages of this method 
were discussed last year, and it is a d irect 
expansion of F lo rey ’s original laboratory 
method. The principal advantage of the 
method, in  theory, is that the fa ilure of a 
flask merely affects that flask, and the 
whole batch, of which that flask is a mem-
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.her, may not necessarily be affected. The 
. labour required to handle the great nlimber 
of Vessels used and to fabricate replacements 
of these fragile vessels must be substantial. 
It  was, however, stated in the U .S .A . in 
M arch that B ritish  production and proposed 

- expansion was com paratively small because 
of lack of materials and manpower. I t  
seems clear that, since this statement was 
put out, the pressure in Parliam ent and 
Press has caused plans concerning proposed 
expansion to be revised.

A m erica n  P en ic illin
In  Am erica, by contrast, production prob

lems have been nttacked w ith vigour, •deter
m ination and undisguised enthusiasm, and 
the achievements have been genuine and 
impressive. B y  mid-1944 the W a r  P roduc 
tion Board  was able to announce that 
95 per cent, of the world ’s penicillin  pro
duction originated in U .S .A . I t  is highly 
probable that, from the details to be con
sidered later, this ratio has been maintained 
if not improved upon. L it t le  wonder if 
members of the Am erican forces regard 
penicillin  as an all-American “  invention ”  !

News of the development of a “  deep "  or 
“  submerged mycelium ”  fermentation in the 
U .S .A . began to “  leak ”  through to this 
country in M arch, followed by an announce
ment in New York that production was being 
carried out at one factory in 24 vessels, each 
w ith  a capacity of 2500 (presumably U .S .)  
gall. (The Tim es, A p r il 4). D uring 1941 
and 1942, information was transmitted to 
U .S .A . by the B ritish  concerning produc
tion, and Professor F lo rey  himself under
took a visit in this connection. The problem 
of production was placed in the capable and 
experienced hands of the fermentation 
experts and mycologists of the U .S . D epart
ment of Agricu lture. Chemists', as well as 
the chemical engineers of the Massachusetts 
Institute of Technology, were called upon. 
In  the meantime, private enterprises con
nected with the fermentation industries, and 
w ith industrial mould fermentations in par
ticular, displayed in itia tive  and reacted 
quickly to the situation. I t  was soon recog
nised that if  penicillin  were to become 
availab le to the forces of the U n ited  Nations 
in quantities which both its unique pro
perties and the forthcoming m ilita ry  situa
tion demanded, a technique different front 
the flask method of production would have 
to be devised.

In  the hands of technologists w ith experi
ence of industrial mould fermentations the 
potentialities of developing penicillin  pro
duction along the lines of gluconic acid pro
duction would autom atically have been 
explored, and this possibility appears to have 
occurred to the Am ericans at an early date. 
Th is is not to be wondered at, since the 
bringing of gluconic acid fermentation from 
a pan fermentation to a fermentation in

large enclosed rotating vessels into which, 
large quantities of a ir are introduced (thus 
m aintaining the . mycelium of the organism 
concerned in suspension in the form of 
fragmented hyphæ), was developed in 
Am erica between the wars w ith commercial 
success. The development of the submerged 
mycelium fermentation for penicillin  has 
been traced in more detail by the author 
elsewhere (D iscovery , Nov., Dec., 1944: 
Ja n .,  1945).

The first outline of this development was 
given by E ld e r and Monroe (Client. M et. 
Ung., M arch, 1944, p. 103), where it is ap
parent from the illustrations provided that 
the deep-fermentntion technique was being 
operated by Charles Pfizer &  Co., who have 
a long-standing reputation in the conducting 
of industrial mould fermentations. I t  has 
been reported in a number of places that 
Pfizer &  Co., Squibb &  Co., and Commercial 
Solvents Corporation of Am erica are all 
using the deep-fermentntion method. M erck  
&  Co. brought the only deep fermentation 
tank factory in Canada into production in 
August. Presum ably the ' remaining 15 
U .S .A . plants are using flask and/or tray  
methods. No detailed descriptions of the 
Pfizer, Squibb, or M erck plants have been 
made availab le w ith  the exception of the 
photographs issued by the first-named firm.

T h e  T erre  H au te  P la n t
There is, however, a most commendable 

description, liberally  illustrated by photo
graphs and flow-sheet, of the great commer
cial Solvents plant at Te rre  lian te  (Client-. 
M et. Eng., A p ril, 1944). The designed 
capacity of the plant is 40,000 mega-units* 
monthly in the form of the sodium-penicil- 
lin  salt which, it  has been stated elsewhere, 
was attained in five months from the com
mencement of production in Ja n u a ry , 1944. 
The well-known American firm of chemical 
engineers, E . 11. Badger &  Sons, Co. were 
responsible for the engineering. The whole 
installation, which was financed by Com
mercial Solvents, cost $1,750,000 (say 
£350,000). The principal stages in  this 
process are : ( 1 ) submerged mycelium fer
mentation ; (21 removal of mycelium and 
adsorption of penicillin  011 activated carbon ; 
13) élu triation  and purification by solvent 
extraction leading to conversion to the 
sodium salt of the acid ; (4) drying by liigh- 
vacuum freeze evaporation; (5) packaging, 
testing and storage. Thus the unit opera
tions of adsorption, élutriation and liquid/ 
liquid solvent extraction play an important 
part. I t  was stated in M arch  that ten 
12 ,000-gallon jacketed steel fermenters were 
included in the installation. B y  this pro: 
cess the penicillin  orig inally contained in 
the 12 ,000-gallon charge of a single ferm en
ter is concentrated in a final volume of 15

* One “  mega-unlt ”  ■=■ one milllion Oxford units.
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gallons, which yields 4.5 to 5.5 lb. dry 
sodium penicillin  powder ( 1-2  per cent, mois
ture) containing about 20-30 per cent, pure 
sodium penicillin  and having a litre  of about 
500 Oxford units per mgm.

There are 21 factories operating in the 
U .S . and Canada, which are reported to 
have a potential jo in t capacity of 200,000 
mega-units per month. Since the Commer
cial Solvents Corporation has a capacity of
40,000 mega-units per month and the Pfizer 
plant is said to have a capacity of the same 
order, it is reasonably clear that the three 
deep-fermentation plants must account for a 
very substantial part of Am erican output. 
Th is fact illustrates the lim itations of he sur
face mycelium method with which the re 
maining 18 plants are concerned. These 
same limitations* w ill apply to the sim ilar 
types of plant which solely so far have been 
operated in this country. As has been men
tioned, the W a r  Production Hoard an
nounced that U .S .A . were producing 1)5 per
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F ig . 1. A m erica n  o u tp u t o f p en ic illin  
in  m e g a -u n its  p er  m o n th .

cent, of the world 's penicillin  in mid-1944. 
Ignoring Germ an production (if any, at the 
moment), production in the three Canadian 
plants and the one Australian  plant, this 
leaves B rita in  w ith the 5 per cent, balance. 
Assuming that the U .S . alone, w ithout 
Canada, had reached the potential capacity 
for both, namely 200,000 mega-units per 
month, by mid-1944— which is certa in ly not 
the case— then maximum B ritish  output 
would have l.een of the order of 10,000 mega
units per month. Bearing  in mind the 
nature of the assumptions made it is ap
parent that the total B ritish  output cannot 
be anywhere near this figure if the reported 
statements are true.

W hatever the reasons are for allowing

this situation to develop the Government, 
now guided, no doubt, by the Pen ic illin  
Committee, intend to put the matter r ig h t ; 
for it  was announced in August that the 
w orld ’s biggest factory for producing peni
c illin  was to be erected in N .W . England 
at a totul cost of £ 1^ m illion. It  has since 
been made known that the actual site is at 
Speke near Liverpool and that the factory 
is to be operated by The D istillers’ Com
pany, L td ., as agents for the M in istry  of 
Supply. In  view of the association of this 
well-known company with Commercial S o l
vents Corporation of Am erica, it  was to be 
surmised that the deep fermentation system 
developed by the latter would be adopted. 
W h ile  no official announcement 'has been 
made to this effect this is now generally 
understood to be the case and, what is more, 
it is understood that most of the plant w ill 
be fabricated in the United States. No 
potential capacity has been mentioned for 
Ibis plant any more than in the ease of the- 
"pilot-plants”  and their proposed successors: 
but as Commercial Solvents Corporation of 
America invested $1,750,000 to yield 40,000 
mega-units per month, an investment of £ 1 J  
m illion in this country should yield an out
put of the order of 120,000 to 150,000 mega
units per m ontht assuming a direct pro
portionality in values.

Am erican output has been reported from 
lim e to time and the particulars are given 
in Tab le 1 and set out d iagram inaticallv in
F ig .  1.

T able 1.
1943 m ega-units per m onth.

Ja n .  to M ay  ..................................... 400
Ju n e  ......    425
Ju ly  ............   702
August ............................................  90(i
September ..................................... 1,787
October ......................................... 2,872
November ..................................... 4,846
December ...................................  9,194

1944
Ja n u a ry  ......................................... 12,550
February ......................................... 18,700
M arch (estimated) ...................... 40,000
September ..................................... ( ? )  200,000

The Member of Parliam ent for G rantham  
inquired of the M in istry  of Supply as to 
the accu racy 'o f the statement that 1 ,200,000 
mega-units was the aggregate Am erican pro
duction, and that 1 /6th of this (200,000 
mega-units) had been sent to this country 
under Lend-Lease. 'It  is to be presumed 
that these figures were- obtained from 
authentic sources before the question was 
asked; the M in ister neither denied nor 
affirmed their accuracy.

M atching the obscurity in which plant 
capacities are cloaked is that in which the 
question of cost is surrounded in this eoun-

t  1 niega-unit m ay be expended la  a single case ol 
severe generalised Infection.
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try. Again , it is .known that the M in istry  
of Sup'ply is the sole buyer, and no doubt 
the purchase has been made 011 the basis of 
processing costs ¡11 each ind ividual plant.
It would be interesting to know how these 
costs have compared w ith those made public 
in Am erica where the costs are reported to 
have bee.i reduced in the following manner :

E a r ly  1943 ... about £40 per mega-unit
Jan u ary , 1944 ,, £17 „  ,, ,,
M arch , 1944 ,, £ 10  „  „■ „
La ter, 1944 „  £0 10s. „  ,, „

'These figures have been culled from 
Am erican  journals and their accuracy must 
be accepted with some-reserve, especially as 
110 idea is given as to the items of cost which 
have been admitted or excluded in their 
calculation. Nevertheless, they may reason
ably be taken to be of something like the 
correct order and their trend, without doubt, 
reflects the effect of larger-scale working. 
W hen the three Am erican deep-fermentatioo 
plants are in full production a further re 
duction may be expected.

H ig h er  P u r ity

Pa ra lle l with the increase in output and 
reduction in cost in the U .S .A . has come an 
increase in purity. Pen ic illin  produced by 
the earliest work in this country had a titre 
vary ing between 59 and 100 Oxford units 
per mgm., being roughly 5 to 10 per cent, 
pure. Th is titre was soon increased to 100 
to .150 units per mgm. No very substantial 
improvement has been achieved by flask 
fermentation procedures.

The physician may at present receive 
samples assaying 100 to 500 units per mgm, * 
but the more usual range is of the order of 
200-300 units, or so. B y  contrast penicillin 
produced by the deep fermentation tech- 
ltique is notably more pure and may assay 
up to 1000 units per mgm. and is norm ally 
in excess of 500 units per mgm., equivalent 
to an approximate purity of 30 per cent, 
and containing 1 to 2  per cent, moisture. 
The balance of im purity consists of acidic 
substances which are generally physiologi
ca lly  inert, although some samples from 
various sources sometimes cause reactions.

Coghill (Client. Eng. X ew s, A p ril, 1944) 
has briefly compared the advantages of the 
three principal methods of penicillin  pro 
duction. The flask method has, to date, 
proved the more certain since the risk  of 
contam ination by penicillinase-secreting 
organisms is reduced to a minimum. Erlen- 
mever flasks give better results thau milk 
bottles, winchesters and such like. The 
pan type of fermentation (which has been 
w idely applied in  the c itric  acid ferm enta
tion) gives results comparable w ith  those 
obtained by bottle fermentations. Surface 
culture on bran in pads has been found 
satisfactory; but. on account of the resis
tance of bran to heat transfer, sterilisation 

is as difficult as is the subsequent removal

of heat generated by the fermentation. A ll 
these methods are costly in the provision of 
labour and plant, the small glass vessel type 
of p lant particu larly  so. The submerged 
mycelium type of fermentation, however, is 
economical in labour, space nnd (in certain 
respects) in plant, and lends itself to inde
fin itely large scale production; but it  suffers 
the demerit of liab ility  to infection— more 
Serious in a large bulk of medium than in a 
small— m ainly on account of the large 
volumes of a ir which are blown through the 
medium and which it  is always difficult to 
com pletely  sterilise as anyone experienced 
in yeast production only too: well knows.

Coghill has expressed the view that the 
use of corn steep-liquor in the preparation 
of the medium has been the greatest single 
factor in making possible the large scale 
manufacture of penicillin. The use of 
steep-liquor and the careful selection of the 
strain of Penicillluin nota tum  enabled the 
titre of the metabolite liquor to be raised 
from 2 to 40 units per ml. To  Moyer, 
microbiologist of the Ferm entation Division 
of the U .S . Department of Agricu lture, is 
due the credit for finding the tenfold in 
crease in penicillin  production by the use of 
corn steep-liquor.

The I’enicillium  notatum  used for surface 
culture in U .S .A . was obtained by H arrop  
from a single spore isolation made from 
Flem ing 's orig inal strain. The mould used 
in the submerged mycelium method, how
ever, was obtained by a search among the 
moulds in the collection of the National 
Regional Research Laboratory of the U .S . 
Department of Agricu lture and is unrelated 
to F lem ing ’s strain. The results obtained 
by the Flem ing strain in submerged myce
lium culture arę about half as good as in 
surface cu ltu re ; sim ilarly, the Am erican 
deep-fermentation strain gives only about 
half as good results when it is used in sur
face culture.

R a w -M a ter ia l D ifficu lties
The great increase in production in 

-U.S.A. has not been achieved w ithout severe 
dislocation of raw  m ateria l supplies. F o r  
example, an acute shortage of amyl acetate 
developed when sudden demands were made 
for this ester as solvent. The shortage w ill 
have been made good in view of the output 
of by-product amyl alcohol availab le from 
colossal U .S .A .  fermentation alcohol pro 
duction undertaken in connection w ith  the 
syuthetic-rubber programme. Lactose is 
also in demand as the substrate carbo
hydrate ; 1 per cent, of lactose is added to 
the corn steep-liquor and it is estimated 
that 5 m illion lb. w ill have been required 
in U .S .A .,  in 1944, for penicillin  production 
alone. Since a further 7 to 8 m illion lb. 
are required for all other purposes it is 
clear that all whey-producing sources must 
be tapped. In  this country, too, the dairies
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have been co-operating in the production of 
lactose. I t  is also estimated 3 to 4 m illion 
lb. of activated carbon w ill be required for 
pen icillin  alone in U .S .A . during 1945.

It appears that developments in the peni
c illin  recovery and purification sections 
have been less fundamental than in the fe r
mentation section, for some 50 per cent, of 
the penicillin present in the metabolite 
liquor is still lost in the recovery section. 
In  this connection Berger (N ature, 1944, 
3910) proposes a new extraction technique. 
Using amyl acetate or chloroform as the 
solvent, the extraction has hitherto been 
made from the aqueous phase which has 
been made strongly acid, a condition in 
which penicillin  is unstable. Berger has 
found that if ammonium sulphate be added 
to the aqueous phase the whole of the peni
c illin  w ill pass over into butyl alcohol, on 
contacting, at p l l  0.4, the p H  of maximum 
stab ility  for penicillin. The penicillin  may 
be brought back into aqueous solution by 
the addition of petroleum other and sodium 
bicarbonate.

S tru ctu re  arid S y n th e sis

Regarding the structure and synthesis of 
penicillin  110 information has been made 
public during the past twelve months. I t  
is well known that the problem is being 
actively pursued at Oxford and in Am erica. 
As to "the prospects of success in synthesis 
one can only conclude that any hopes which 
may have been held of attaining that objec
tive in the near future have receded con
siderably in the light of the Governm ent’s 
decision to invest £1$ m illion in  the Speke 
deep-fermentation factory. Nevertheless, as 
pointed out last year, there remains the 
possibility that sufficient' knowledge may 
become availab le concerning the structure 
of breakdown products, if not of penicillin  
itself, to enable relative ly simple substances 
to be synthesised which may contain the 
chemo-therapeutically significant grouping 
of penicillin  or which may function as 
chemotherapeutic analogues. Dale, how
ever, revealed in November that several 
penicillins are now recognised which differ 
slightly from each other both in chemical 
tests and in that their effects on organisms 
are not quite identical. These different 
penicillins are thought to arise from some 
variation in metabolism, nutritive condi
tions, cu ltural conditions, or mutation w ith 
in the mould itself. Three have been clearly 
identified and are known as 1, 2 and 3 in 
B r ita in  and F , G  and X  in  Am erica.

One of the demerits of penicillin  is the 
ease with which it is excreted, thus ren
dering it  difficult to m aintain  adequate blood 
levels. I 11 the earlier days of grave scarcity 
it was necessary to recover, however ineffi 
cientlv, the penicillin  excreted in the 
patient’s urine. Berger e t a t.  (Science.

1944, 100, 107) have now found that, in dogs, 
excretion of penicillin  is delayed by m ain
taining p-amino-hippuric acid in the blood 
at a level of 30 to 50 mgin. per 100 ml. I t  
is suggested that this compound blocks the 
mechanism which is responsible, for a pre
ferential secretion of penicillin .

T h e  A ctio n  of P en ic illin

Bigger continued his work on penicillin  
by demonstrating a synergic action between 
penicillin  and sulphathiazole against 
Staphylococcus aureus in broth and in 
scrum (Lancet, 1944, G309). l ie  has also 
shown that, contrary to what had formerly 
been stated, penicillin  is inactivated in some 
degree in the presence of human serum arid 
blood. The extent of inactivation is va ria 
ble between different specimens of serum 
and is greater at body temperatures than at 
lower temperatures ( Lancet, 1944, G317). 
Success against Staphylococci, which are 
generally considered a penicillin-susceptible 
group, has not always been consistent. There 
have been grounds for believing resistance 
to be a property of certain strains. B igger 
( £ 0 ncet, 1944, 6320) has given consideration 
to this point and has explored the bacteri
cidal (in contrast with the bacteriostatic) 
activ ity  of penicillin  against Staphylococcus 
aureus in vitro. H e  finds that penicillin 
is lethal only towards those cells which are 
actively dividing. Since theTe are a num
ber of cells in a population which are tem
porarily dormant— Bigger calls them “  per 
s is te rs '’-—.these escape the action of the 
penicillin  and are able to continue to propa
gate after the period of domancy is past and 
when penicillin  concentrations have been 
reduced to the level at which they cease to 
inhibit. The descendants of these "  per- 
sisters ”  are shown to be penicillin-suscep
tible. B igger suggests that on the occasions 
when penicillin  has had only lim ited  success 
against staphylococcal infections, “  persis- 
ters ”  have been present in the body and 
have survived the administration of peni
c illin . He therefore suggests a technique 
of administration which is analogous to frac 
tional sterilisation by tyndallisation. P e n i
c illin  is alternately administered and w ith 
held. During the periods which penicillin  
is w ithheld the “  persisters ”  surviving the 
earlier injections of penicillin  would pass 
out of their dormancy stage and give rise to 
penicillin-susceptible descendants which 
would be inhibited by subsequent adminis
trations of penicillin.

There still remains no chemical method of 
estimating penicillin  and it  is necessary to 
estimate it by assaying the bacteriostatic 
power of body and other fluids against a 

-standard strain  of test organism. The  tech
nique for this was developed by Flem ing 
and he has now described recent refinements 
of it (L a n ce t, 1944, 6324). B y  means of the
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micro-techniques which lie has devised he 
has explored the blood concentration of 
penicillin  when it is administered in  varying 
concentrations by the available routes. By  
each of these routes he has indicated the 
frequency and amount of dosage to maintain 
optimum blood concentrations for necessary 
periods of time.

T h e “  Cup ”  A ssa y  M ethod
H eatley ’s cup method has proved of great 

value in the development of penicillin  pro
duction, since it gives relative ly rapid re 
sults. The method consists essentially of 
placing an open-ended glass cylinder on agar 
whieh has been seeded by pouring 011 it  a 
broth culture of the test organism S ta p h y 
lococcus aureus (No. 0571 of N at. Coll. of 
Type Cultures), draining and drying. The 
solutions to be assayed are placed in the 
cylinder and incubated. The zone of in h i
bition around the cylinder is measured and 
compared with that of a penicillin  solution 
of known strength. The technique has been 
described by lle a tle y  for the first time in 
detail ( Biocliem . J .,  19-14), and he gives the 
statistics for the method.

F lo rey  et al. (N ature , 1944, 3904) point 
out that a penicillin-like antibiotic is not 
only produced by the chrysogenum-notatum 
group of Pen ic illin  but that it is also pro
duced by morphologically dissim ilar species.

The point has arrived  at which summar
isation of the properties and applications 
of penicillin  have been desirable and this 
has led to the issue of a number of impor
tant publications. A t the end of 1943 the 
National Research Council of Canada issued 
“  Abstracts on Pen ic illin  and other A n t i
biotic Substances ”  which was availab le in 
this country at the beginning of 1944. “ The 
Use of P en ic illin  in Treating  W a r  W ounds ”  
has -been issued by the M edical Research 
Council (M .R .C . W a r  Memorandum No. 12 
— 1944)', which gives an excellent and con
cise summary of the extent and methods of 
clin ical application. Methods of assay are 
given which, as mentioned above, remain 
dependent upon a measurement of bac
teriostatic power.

A  comprehensive summary of all' aspects 
of penicillin , excepting industrial produc
tion, is contained in British M edical B ulle
tin , 1944. 2, I. F lem ing ’s contribution 
dealing with the events leading to his dis
covery of penicillin and F lo re y ’s description 
of its first isolation in  crude form are re 
cords of h istorical importance. There is, 
as usual in this publication, a series of ex
tracts of relevant literature and an excellent 
list of references. Experience in the use of 
pharmaceutical preparations of penicillin  
have been summarised in a report to the 
M edical Research Council and W a r  Office 
by F lo rey  and Cairns (see Phartn. ./., 
Ja n u a ry  15, 1944).

F lo rey , in a lecture to the Roya l Society

of A rts in Ju n e , gave an up-to-date survey, 
illustrated by a colour film of the historic 
pilot plant developed by him and his team 
of co-workers at Oxford. A  colour slide of 
crystals of pure sodium penicillin  was also 
shown. Photographs of industrial plants 
developed from the Oxford pilot p lant have 
been made availab le to the Press (e.g., this 
Jo u rn a l, 1944, 50, 574). F lem ing made a 
sim ilar survey at Edinburgh in November 
when he gave the first of the L is te r Mem o
ria l Lectures to the Society of Chemical 
Industry, a series endowed by J .  F .  Mac- 
farlan &  Co., and T . &  I I .  Sm ith &  Co., 
who have a century-old connection w ith fine 
chemicals manufacture in Ed inburgh. 
Flem ing and F lo rey  also opened a discussion 
on the c lin ical use of penicillin  at the Royal 
Society of M edicine in November.

E a r ly  in the year an interesting draft 
'monograph for penicillin  was issued for 
criticism  by the U .S . Pharmacopoaa authori
ties. The proposal was that GO grams of 
pure sodium penicillin he obtained which, 
if found quite stable, should become the 
In ternational Standard  of reference and 
that all penicillin  titres should be expressed 
in terms of it. Proposals were m ade 'fo r 
characterisation, tests, and storage condi
tions. I t  must be mentioned here that pure 
sodium penicillin  had by this time become 
available. I t  is reported that it was first, 
obtained by means of a chromatographic 
method at the Squibb Institute of Medical 
Research. In  August an important step 
was taken in this country by including peni
c illin  in the Therapeutic Substances Act as 
a Seventh Schedule (S . R . & 0. 1944, No. 
922) on the grounds that its purity and 
potency cannot be adequately tested bv 
chemical means. Tests for freedom from 
abnormal toxicity and from pyrogenic sub
stances are defined. -However, the charac
teristics of the standard kept at the National 
Institu te of M edical Research, in terms of 
which the strength of a preparation is 
stated, are not referred to. The different 
penicillin  preparations distinguished in the 
Schedule are : (a) P en ic illin  (crude fil
trate) containing not less than 10 units per 
m l.; (b) Pen ic illin  (dried crude filtrate) con
taining not less than 0.75 unit per m gm .;
(e) Pen ic illin  salt.

A  W orld  S tan d ard
During October a conference was organ

ised under the auspices of the League of 
Nations H ealth  Organisation and held in 
London. U nder the chairmanship of S ir  
H e n ry  Dale, P .R .S . ,  chairman of the M in is 
try of Supply Pen ic illin  Committee, repre
sentatives of Austra lia , Canada, France, 
U .S .A ., and the U n ited  Kingdom, in the 
presence of observers of other nations, dis
cussed the establishment of a world standard 
for penicillin . A ll the findings have not been 
made known at the date of this no te ; but
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S ir  H en ry  D ale has stated that the In te r
national U n it agreed upon was the specific 
penicillin activ ity  contained in O.ti ugm. of 
the In ternational Standard, which is a spe
cimen of crystalline sodium salt of penicillin  
“  2 ”  or “  G . ”  I t  has been reported else
where that pure sodium penicillin has a titre 
of 16o0_ Oxford units per ingin. I f  this is 
also the strength of the In ternational S tan 
dard, then O.G pgm. is equivalent to 1.0 
Oxford* unit, nearly, and a m illion Oxford 
units, or one mega-unit, is equivalent to O.G 
gm. sodium penicillin . I 11 other words, the 
proposed new In ternational U n it is equal to 
the original Oxford unit, a relation which 
w ill facilitate transposition.

Among the antibiotics other than peni
c illin , patulin, elaborated by V cnicillium  
patuliitum , Ba in ie r, and gliotoxin, elabor
ated by a number of moulds, have received 
further consideration during the past year. 
V iv ic illin , a specific preparation from Peni- 
cillitun notatum , too, has been developed 
and examined, but like patulin it has failed 
to justify  to the full the hopes orig inally 
placed in it.

V iv ic illin

V iv ic illin  was made available early in 
1944 and was stated to be prepared by w ith 
draw ing inetabojite liquor from immediately 
beneath the mycelium at the time when 
penicillin  was being most actively elabor
ated. The preparation was said to contain 
hyphiE in suspension, and after removal of 
pyrogens the preparation was ready for in 
jection. C lin ica l successes were reported 
from W ellhouse Hospital, Ba rne t, following 
successful animal experiments which ind i
cated, also, tlie possibility of successful ap
plication in veterinary practice. The pre
paration was stated to be equally efficient 
whether injected intravenously or in tra 
muscularly, and to be without toxic effects 
in man or animals (presumably over tile 
range of therapeutic doses). One injection 
was said to be effective over a period of 36 
to 48 hours, whereas penicillin  is, of course, 
very rap id ly excreted. Craw ford et al. 
(I/a 'cot, 1944, 6301) later reported results 
of administering v iv ic illin  to patients in a 
m ilitary  hospital. Not more than traces of 
antibacterial substances were detectable in 
v iv ic illin  or in the serum of patients re 
ceiving it by intram uscular injection on 
testing in vitro.

The conditions treated covered a range 
of i fective Organisms, including S ta p h y 
lococcus aureus, Hseinplytic streptococci, 
Streptococcus v iridaus, etc., and all infect
ing organisms concerned were found to be 
penicillin-sensitive. However, the authors 
were unable to show any bacteriostatic or 
thernp u ic effect on their patients.

So far as patulin is concerned this was 
isolated-by Ra istr ick  and co-workers in 1943 
and identified as anhydro-3-hydroxy-

methylene - tetrahydro-y-pyroue-2 -carboxylic 
acid.

P a tu lin
Hopkins had achieved 

encouraging results in q
a c lin ical tria l 011 /  \
patients suffering from HjC C = C H ^
the common cold. I I O
Greenwood had ana H J- À  p /
lysed the data of this 2 \  /  \  ^
experiment statistically O  H O
and concluded that the 
difference between the 
rates of cure in the patulin-treated and in 
the control group not treated w ith  patulin 
was of such an order that it would occur 
by chance only three times in 10,000 tr ia ls ; 
the result in favour of patulin therapy was, 
therefore, statistically significant. I t  is to 
be noted in the light of subsequent develop
ments that the possibility that this result 
favourable to patulin treatment was due 
entirely to a chance occurrence is not com
pletely ruled out but is of the order of very 
high improbability. A t  the time of pub
lication of these results Stuart-H arris et al. 
announced that they were unable to d is
cover any advantage in the use of patulin 
in modifying the course of the common cold. 
T he ir results have now been published more 
fully (Lancet, 1944) and amply support their 
original statement. Moreover, their work 
includes a chemical and chemotherapeutic 
examination of patulin which confirms the 
wide range of both gram-positive and gram- 
negative organism's for which patulin is 
actively' bacteriostatic; at the same time the 
narrow margin between therapeutic doses 
and highly toxic, if  not actually lethal doses, 
is stressed. A  further most carefully 
planned and controlled as well as extensive 
c lin ical tria l was carried out by the P a tu 
lin C lin ica l T r ia ls  Committee of the M ed i
cal Research Council in view of the impor
tant social implications. Tests were made 
011 patients suffering indubitably from the 
common cold in w idely distributed works, 
schools, and post-office establishments. The 
results were subject to statistical analysis 
and 110 evidence was found that patulin v. as 
effective in the treatment of the common 
cold. It  is unlikely that the last has been 
heard of this application of patulin and the 
explanation of the discrepancies in the va r i
ous tria ls may be of the highest importance 
in throwing light firstly on patulin chemo
therapy. and secondly, on the mechanism 
by which therapeutic tria ls  should be carried 
‘out and interpreted.

G lio to x in

U p  to the present gliotoxin, a thermo
stable antibacterial substance of the fo r
mula C 14% N „ S 2Q4; has been isolated as a 
metabolic product of four different organ-
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isms, Gliocadium jim bria tum , Aspergillus 
fum iga tus, and an as 
vet unidentified P én i
cillium  and Tricho- 
derma  sp. B ruce et al.
(./. A m er. Chem. Soc.,
1944) have obtained a 
neutral degradation 
product with a pvra- 

ziuo-indole structure 
which may possibly be 
represented by the accompanying formula. 
G lis ter and "Williams (N ature, 1944) confirm 
that gliotoxin is an indole derivative and 
that the antibiotic called fumigacin produced 
by Aspergillus fum iga tus  milt, helvolu, 
T ni 11, is in fact a m ixture of two antib io 
tics, gliotoxin and helvolic acid.

S im ilarly , elavacin, the antibiotic of 
Aspergillus clavatus, seems to be identical 
with the patulin from Pénicillium  patu- 
linum , U s in ie r, and from Pénicillium  ex
pansum  (Itathm an el «/., ./. Itiol. Client., 
1944). F lorey et al. have shown this anti
biotic to be produced by A spergillus gigan- 
teus, W e lim ; while Bergel e t al. and F lo rey 
et al. have shown claviform in from P én i
cillium claciform e  to be identical with 
patulin.

A n tib io tic s  in  P la n ts
A  search ' for antibiotic substances has 

been made among the higher plants. A t 
F lo rey  s suggestion Osborn examined the 
aqueous extracts of 2300 species for action 
against Staphylococcus aureus and B acil
lus coli. Some correlations were found 
between activ ity  of the extracts and natural 
classification. The Banunculaceœ  fam ily 
were outstanding in the ab ility  of their 
aqueous extracts to inh ib it the growth of 
the test organisms w hile in a lesser degree 
the C om posite  inhibited the staphylococcus 
rather than B. coli. W ilk in s  and H arris  
have also examined the basidiomycete group 
of the higher fungi and in view of the diffi
cu lty of growing these organisms in plate 
culture have developed a special technique 
(N ature, 1944) which has demonstrated the 
ab ility  of these higher fungi to produce 
antibacterial substances.

Streptococcus cremoris is of great, indus
trial importance as a cheese “  starter,”  but 
it oft eh fails owing to the, presence of other 
related streptococci which powerfully inhibit 
it. Oxford has isolated the antibacterial 
substance from two strains of the inhibiting 
streptococci (B iocliem . 1944). He
finds it to be, like gramicidin and tyrocidin. 
a sulphur-free polypeptide, but possibly of 
greater complexity. I t  has, however, a 
lower molecular weight’ than a metaprotein. 
The method of isolation was sim ilar to that 
used by other workers for the preparation 
of protein antigens of hæmolytic strepto
cocci, which suggests the possibility that 
the antibacterial substance may he a com

ponent of the somatic antigen of the 
streptococcus from which it was obtained. 
Oxford suggests the name “  diplococcin ’ ’ ' 
(from the morphological arrangement of the 
organism) and states that, while the gub- 
stance is mainly to be obtained from the 
cells, the antibacterial substance of the 
medium— which would, of course, . be the 
inhibitor of the cheese starter— has the same 
properties.

I t  has been seen that higher plants’, fungi, 
bacteria and, as well, algre, have been 
examined for their ab ility  to secrete, or 
their property of containing, antibacterial 
substances. One of the principal distinc
tions between the higher and lower plants 
is the possession by the former of chloro
phyll, the well-characterised respiratory pig
ment sited in the chloroplasts which is 
notably closely analogous, both functionally 
and structurally, to the harmoglobin of the 
blood of animals. I t  is not surprising, 
therefore, to find that this easily accessible 
chlorophyll has been explored for its anti- 
aniemic, effects. Strong claims have been 
made for positive therapeutic effects in this 
connection. The evidence, however, is not 
wholly convincing and has been accepted 
generally with some reserve. I t  is note
worthy that many proprietary preparations 
offered to correct haemoglobin deficiency’ con
tain iron in one or more of its forms as well 
as chlorophyll. Since, in certain types of 
anannia, the administration of simple iron 
compounds in somewhat massive doses is 
therapeutically effective in itself, the addition 
of chlorophyll to these preparations could 
only be justified by implications of an exten
sion of the therapeutic range or of a syner
gistic action.

C h loroph yll
During' the last few years, however, studies 

in the therapeutic applications of chlorophyll 
have increasingly turned to its use ,as an 
antibacterial agent. Some evidence has 
accumulated that it has an antibacterial 
effect and that, in addition, it has the power 
to stimulate granulating tissue and, conse
quently, the more rapid healing of wounds. 
Sm ith (A m e r. .7. M ed. S c i., 1944) is of 
the opinion that, in respect of anaerobic 
organisms, chlorophyll is bacteriostatic in 
the sense that it has the capacity to inter
fere with oxidation-reduction mechanisms. 
Laboratory confirmation of the promotion of 
tissue healing is forthcoming from Smith and 
Sauo (J . Lab. and C lin. M ed., 1944) in 
their observation that chlorophyll reduces 
almost to the point of disappearance the lag 
phase in the growth of fibroblasts. Smith 
and Livingston have studied 1372 experi
mentally induced wounds in animals in con
nection w ith the promotion of healing of the 
wounds by 17 preparations offered in the 
market for the purpose. Only five chloro
phyll preparations showed statistically signi-
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fieaut : effects. At tlie same time, wounds 
healed 2-1.0 per cent, faster when treated 
with chlorophyll than with the other pre
parations examined.

Preparations containing aqueous solutions 
of chlorophyll have long been available for 
therapeutic purposes; B .P .  504,282 now pro- 

. tecta the use of oil-soluble fractions of 
chlorophyll and its derivatives. In  the pre
paration protected by this patent, no separa
tion of the A and B  components is regarded 
as necessary, since each is therapeutically 
effective. It  is suggested that chlorophyll 
acts in some "  physio-chemical "  manner by 
reinforcing the resistance of the cell mem
brane against the action of the infecting 
bacteria, resulting in the ultimate attenua- 
ation of the latter. Coincidentally, the 
granulation of the tissue cells is accelerated.

T h e S u lp h o n a m id es
The sulplionamide group of chemothera

peutic agents has maintained its importance 
in this country although there has been a 
sharp drop in output in America, Which is 
ascribed to the displacement of these drugs 
by the penicillin  that has become increas
ingly available there. United States sulpha 
drug production aggregated 10  million lb. in 
1943; but it is doubted whether the 194-1 
output w ill exceed G.73 million lb. Large 
U .S . Governm ent stocks are also believed 
to have contributed to this decline.

Sulphaeetamide, sulpliadiazine, sulpka- 
guanidine, sulphapyridine and sulphatliia- 
zole arc now to become official in the British  
Pharmacopoeia. The relative monographs 
w ill appear in the 7th Addendum to the 1932 
B .P .  to he published in February, 1945.

M . A. Ph illips, who was associated with 
Uw ins .in the introduction of 2 -(p-amino- 
benzenesulphonamide)-pyridine (i.e., sul
phapyridine, or, according to the best known 
of the brand names, “  M . and B .  693 ” ), 
has related the circumstances attending the 
original svntbesis of this compound in 1937 
(J . and Proc. It. Inst. Ohem., 1944, I I I .  
99). Ph illips points out that the grouping

/ N -  
-S02-NH -C-f

\ x -
is common to all derivatives of sulphanila- 
mide at present in use, and that the group
ing may conceivably be of chemotherapeutic 
significance. H e  briefly discusses the mode 
of action of these drugs, an aspect which 
was summarised by the writer of these notes 
in the corresponding annual survey of last 
year. This same survey made reference to 
the symposium 011 “  Modes of Drug Action ”  
organised by the Faraday Society in Sep
tember, 1943. The papers contributed- to 
this discussion have now happily been made 
available in booklet form (London : Gurney 
& Jackson ), as well as in abstract in the 
B ritish  M edical B ull. (1944, 2, No. 3-4, 71).

'Snlphanilamide, the parent substance of

this group of bacteriostatic agents, is nor
mally prepared by reacting aniline with 
acetic acid, chlorsulphonating the resulting 
acetanilide, and treating, this with ammonia 
to give the acetyl derivative of sulphanila- 
mide which is .subject to appropriate hydro
lysis to yield the base. In  view7 of the 
shortage of acetic acid, G a la t (Ind . Eng. 
Ghent., 1944) has suggested protecting the 
amino group by formylating or carbonylat- 
iug. In  addition to the saving of acetic 
acid, the former route economises in heat 
and material, while the latter route utilises 
the cheap and readily available urea, only 
one molecule of which is required "per two 
molecules of aniline. The N : N'-diphenyl- 
nrea produced is chlorsulphonated, treated 
with ammonia in the usual manner, produ
cing p :  p'-disulphonamido-N ; N'-diphenyl- 
urea, from which two molecules of sulphanit- 
amide are split by treatment with acid.

From  Moscow it has been announced that 
Dubinin has introduced "  glucostreptocide,”  

CHOH

H O HC CHOH

H 0 H 2C - H £ ^  ^ ,CH- -NH

Glucostreptocide

which has a toxicity one-quarter that of sul- 
phanilamide. Successful clinical applica
tions are reported.

An interesting development has taken 
place in the homosulphanilamides. Two 
series of homo-derivatives are available 
depending upon N ' or N 4 becoming involved 
thus:—

N H i C H 2 \ Z / >SOt‘SIH t2 N H 2<(  > C H 2SQ 2NH

(N 4) - (N ’) (N4)  (N' j
Several of the derivatives of these com

pounds were examined by M iller el al. in 
1940 (J .A .C .S .) and found to bo without 
fignificant action 011 their test streptococcus. 
It  was, therefore, w ith some surprise that 
there-was captured from the Germans in the 
Western African battles a medical store des
cribed as “  M arfanil P ronta lb in ,”  which was 
subsequently found to be composed of equal 
quantities of marfanil and prontalbin, the 
marfanil being 4-homosulphanilamide. A 
search of the literature revealed a paper by 
J .  K ia re r  in 1944 (K lin. W ochschr.), the 
content of which had not been fully appre
ciated, which stated that 4-homosulphanil
amide was effective in controlling experimen
tal gas gangrene in mice. There was also 
a relevant U .S . patent, No. 2,288,531. I t  
was subsequently found to be specific 
against the gas-gangrene organisms— usually 
members of the C lostridium  group of 
anaerobes— in man. Flem ing reported to the 
Medical Research Conncil in 1943 that lie
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found this compound second only to penicillin 
in controlling wound infection. M arfanil is 
not inhibited by pus or by p-aminobenzoic 
acid to any extent, and is therefore distin
guished from sulphaniiamide and its hetero
cyclic N ' derivatives. I t  appears, however, 
that marfanil is' inhibited by blood and is, 
therefore, not suitable for injection. Since 
4-bomosulphanilamide is soluble in water, 
its use in wound-irrigation is indicated. I t  
is 110 more toxic than sulphaniiamide, is 
non-irritating and does not interfere with 
the growth of epithelial tissues. Domagk 
has described two compound powders which 
he found to be effective in the local treat
ment of experimentally infected wounds in 
rabbits. The first contains equal parts of 
marfanil, sulphaniiamide and sulphathiazole, 
while in the second mixture the sulphaml- 
amidc was replaced by red prontosil.

T11 the course of work on the chemotherapy 
of ricketts ia l infections, p-sulphonamido 
benzamidine was found to have antibacterial 

 ^  ^.NH

N H ,S 0 2\  .C v
N X  NH^.HCb

activ ity  as well as antityphus activ ity  by 
Evans  et al. (Lancet, 1944, 6321). D e 
rivatives were explored and p-methylsul-

/  \  S N H
c h 3s o 2 ^  c

N— /  x n h 2.h c i
phonylbenzamidine was found to have out
standing activ ity  against gas-gangrenc or
ganisms and lnemolytic streptococci, although 
inactive against typhus. This compound is, 
in effect, a sulphone, and to complete the 
series the sulphone corresponding with mar
fanil was prepared, namely, p-methylsul- 
phonylbenzvlanune. Th is latter compound 
has a sim ilar high antibacterial and 
chemotherapeutic activity .

NH2CH2<G ^ >S02SJH2 NH2CH2<C I ) >S02CH3

M arfanil — p-metliylsulphonyl-
4-homosuIphaniIamide benzylamine

The two new drugs are potent in experi
mental gas gangrene in guinea-pigs and are 
not inhibited by p-aminobenzoic acid. The’.' 
arc well tolerated on parenteral injection in 
therapeutic doses, but arc poorly absorbed 
when administered per os.

Bergeim and Braker (J .A .C .S ., 1944) have 
made a revaluation • of the homosulphon- 
amides in the light of these developments. 
Of the compounds tested by them, 4-homo- 
sulphanilamide and its methyl derivative, 
N'-methyl-4-homosulphanilamide, were most 
effective in local treatment of experimental 
gas gangrene in mice.

In  the preparation of these 4-homo (C o m 
pounds, M ille r (1940) eatalytically reduced

p-cyanoberizenesulphouamide (diazotisation 
of p-aminobenzenesulphonainide and treat
ment of product with copper cyanide) ; but 
Bergeim  and Braker chlorsulphonnted 
N-acetylbenzylanhne to give the correspond
ing sulphonylchloridc, which is then treated 
w ith ammonia and the acetyl group hydro
lysed off w ith alcoholic hydrochloric acid. 
The usual N'-heterocyclic derivatives were 
found not to be so readily formed as in the 
sulphaniiamide series. In  the preparation 
of 2(4-homosulphanilamido)-4: 6-dimethyl- 
pvrimidine improved yields were obtained by 
chlorsulphonating u-phthalimidotqUiene in 
stead of a-acetainidotoluene.

I t  is worthy of note here that penicillin 
has been used by the Allies in the treat
ment of gangrenous wounds. B u t since 
penicillin does not inhibit growth in dead 
tissue, toxins are still liable to be formed 
and absorbed and must, therefore, be neutra. 
Used by the administration of gas-gangrenc 
antitoxin.

U .S . S u lp h o n a m id e  P ro d u ctio n
No figures arc available for the production 

of .sulphonamide drugs in this country. 
Production in the U .S . is reported to have 
risen from about 2420 tons in .1942 to about 
4400 tons in 1943. I t  has not been stated 
in what proportion the various members of 
the group contribute to the to ta l; but it is 
well known that sulphapyridinc, for which 
there was the greater demand in the early 
days of chemotherapy w ith heterocyclic 
derivatives of sulphaniiamide, has lately 
become rapidly displaced by sulphathiazole. 
which is cheaper to prepare, less toxic, pro
duces less intense clinical side-reactions and 
is equally effective. The question naturally 
arises regarding the reaction of the consump
tion of these drugs on public health, and 
particularly on the- control of pneumonia, 
which still occupies a major position in 
returns. Anderson showed that, in Glasgow, 
the principal improvement had taken place, 
during the sulphonamide era, in the treat
ment of patients not at the fwo extremes 
of age (B rit. M ed. J . ,  1942). Uneerle ider 
et al. (Arner. J . Pub. H ealth , 1943) has 
drawn upon the records of a large insurance 
company (the individuals not being random 
selected from the population at large, since 
they comprised group-policy insured indus
trial workers) to show that the mortalitv 
from pneumonia fell during the sulphonamide 
era from 20.8 per cent, to 3.9 ner cent , and. 
in addition, the course of the disease in  non- 
fatdl cases was shortened from 43 to 36 days.

I t  is to be expected that there, should be 
widespread activ ity  in the search for a 
chemotherapeutic agent which w ill be effec 
tive against B. tuberculosis w ithout being 
at the same time, unduly toxic. The prob
lem is more complicated than merely get
ting the appropriate drug to the site of the 
infection. I t  also involves finding a drug



J a n u a r y  13, 1945 TH E CH EM ICA L A G E 57

to which the waxy capsule which surrounds 
the cell is permeable. I t  was noted last 
year that the synthetic oestrogen, stil- 
boestrol, was effective against B . tuber
culosis at a dilution of 1 : 500 in  vitro  
and that p : p'-diaminodiphenylsulphone- 
X  : X'-didextrose sulphonate ( “  promin ” ) 
had been introduced to combat particu lar 
manifestations of the infection. This latter 
substance was less active in v itro  against 
tubercle bacilli than the sulphone of which 
it is the -N : N'-didextrose-sulphonate; but 
it had been found by Feldman et al. (1942) 
to have a marked effect in arresting progress 
of the disease, w ith , at the same time, a 
lessened mortality in the test animals from 

. toxic reactions, than was displayed by the 
parent sulphone. Feldman and his co- 
workers ( Proc. Mayo Clin., 1944, 10, 
25; 33) have now introduced a new sulphone,.. 
I : 2'-diaminophenyl-5'-thiazolesulphone, with 
which spectacular results were achieved in 
experimental tuberculosis in guinea-pigs. 
The sulphones, in general, are regarded as 
more promising antibacterial agents than 
the sulphonanndes, but. unfortunately, as a 
group, they are much more toxic. Roblin 
et al. were responsible for substituting the 
second benzene ring of the basic sulphone 
grouping by a pyridine ring (J .A .C .S . . 
1941), and this latter ring has now been 
replaced by a thiazole ring in 11 promizole."

H ^ O - S O j O w H j  NHJ O S O i ^ ) . N H 2
S

pp '-diamino diphenyl “ promizole ” 
sulphone ( =  basic
grouping o f  “  prom in.”)

Clinical tests of promizole are in progress, 
but assessment of results may not be pos
sible for some months to come. No serious 
toxic symptoms have yet been observed from 
administration of 1 0  to 16 grams daily, even 
though this dosage was maintained in some 
cases for four months.

There is also news of a sulpha drug called 
“  sulfabenamide,”  beyond which no further 
description ig available. I t  is stated to
carry a lipophilic group in the shape of a 
fatty acid which enables it to penetrate
the waxy membrane of B . tuberculosis.
Gubner, who was reserved in his conclusions, 
stated That encouraging clinical results had 
been obtained. No toxic effects developed 
when the drug was administered in quan
tities up to one ounce in 16 hours or when 
administered over a period of 10  months. 
In  prelim inary clinical investigations, five 
cases of advanced bilateral pulmonary tuber
culosis treated over 10  months gave absence 
of B .  tuberculosis from sputum, and X-ray 
pictures showed that the lesions had gone.

Substituted naplithyl derivatives of the 
sulphonamidds have been explored for their 
tuberculocidal activ ity . 4 (2-methvlamino-4-

naphthylazo)-bcnzenesulphonamide in ethyl- 
one glycol solution has been found effective 
in vitro  against B . tuberculosis; but the 
corresponding derivatives of eulphathiazolo 
and sulpliapyridinc were found ineffective. 
The compound -was prepared by diazotising 
gulphanilamide and coupling with 2 -methyl- 
1 -naphthylamine sulphate.

In  the hope that increased lipoid solubility 
attained by alkylating N ' might lead to 
derivatives w ith tuberculostatic properties. 
Spring and Young (J .C .S ., 1944) obtained 
negative results in v itro  and found that 
the inhibitory action of this series on haimo- 
lytie streptococci declined as the size of the 
a lky l group increased.

H iobert, of the W inthrop Chemical Co., 
has announced that a new sulphonamide 
which may prove effective against Cl. 
i d  uni is undergoing study.

Finkelstein (J .A .C .S ., 1944) has tested a 
series of chloracetyl and aminoacetyl deriva
tives of the sulphonamides, and reports 
favourably on their effectiveness against the 
usual test organisms. Tire caproyl deriva
tive's showed equivalent activ ity  with the 
parent substances, but in no case was the 
activity  of the latter exceeded. Chu et al. 
have coupled 2-alkyl-l-naphthols (a group 
related to vitam in K )  with diazotised sul- 
phonamide, but the substance was found 
devoid of inhibitory action towards the usual 
test organisms. Allen et al. describe the 
preparation of sulphonamides in the benz- 
imidazole, benzotliiazole, and benzotriazole 
series which have not hitherto been avail
able. The nsc of thiazoles in industry and 
medicine has been reviewed bv Hunter 
(C hem . and Ind ., 1943).

D ib le and Haslewood have shown that a 
derivative of sulphanilamide and cholic acid

R .C O N H .N H .S O a N H ,
(R  = cholyl) \  _ /

(“  sulphackolazine " ) ,  which is bacterio
static towards S. ha-molylicus and S. 
pneumonia;:  but not against the eoliform 
group, reaches high concentration in the bile 
of rabbits, whereas gulphapyridme and sul
phanilamide achieve only low concentration 
in that fluid. Since rabbits’ bile is highly 
streptocidal in any case, it  was not possible 
to demonstrate any increase in bactericidal 
power due to the presence of the drug.

(To be continued)

In  a review of the year’s war production, 
M r. C. D . Howe, M inister of Munitions and 
Supply, discloses that Canada, for the first 
time in her history, is producing synthetic 
rubber, mercury, magnesium, tin . tungsten, 
chrome, aviation gasoline, blending agents, 
optical glass, new types of plywmod plastics, 
paint, lacquers and textiles. She produced 
approximately 1,500,000 tons of chemicals and 
explosives in the year.
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O il fro m  C oal in  th e  U .S .
As an example of this need for free selec

tion, a chemical process may be considered, 
namely, the hydrogenation of coal. I f  there 
were development of coal hydrogenation on 
a large scale it would be a condition of 
success that the best coals for the purpose 
should be used. Some idea of the differences 

f  in yields can be seen from the work of the 
1, U .S . Bureau of M ines on hydrogenation. 
jj{ T h e ir-  In  form afibn Circular No. 7100 gives 
¡Som e details of the yields from Ameri

can coals. Since yields of the order of 185 
gallons of petrol per ton of coal can be 
obtained, it would clearly be absurd if a 
coal-selling scheme insisted that coals in flic 
range of 60-100 gallons yield should be sup
plied. This is self-evident, but this is 
exactlv the kind.of treatment of which some

D r. G . E. 
Foxvvell.

The Fuel and 
Carbonising Industries 

in 1944
b y  G. E. FO X W E L L , D .Sc.. F .In st.P .

CO A L  is the basic raw material of the 
carbonisation industries, and knowledge

able men in the fuel industries generally arc 
beginning to register their anxiety that our 
coal reserves shall be used to the best effect, 

.and shall be used as sparingly as possible'. 
During the war, the industries of the country 
have bad a foretaste of the difficulties with 
which tliey will be faced when they are. not 
able to get the qualities of coal that they 
require. Coal Supplies Officers have done 
their best in a difficult situation, but works 
have been required to take types of coal 
different from those to which they have been 
accustomed, and sometimes qualities not 
ideally suited to the appliances installed.

I f  those who burn coal have met with 
trouble from using unaccustomed coals, those 
who carbonise it have found still greater 
difficulty. I t  is possible to burn almost any 
coal on any appliance— though the efficiency 
of the appliance may suffer. I t  is not pos
sible successfully to carbonise any class of 
coal in any type of carbonising plant. The 
carbonising industries so far have come suc
cessfully through their coal difficulties, but 
the situation in which not only they, but 
other users of coal also, have found them
selves during the past few years has under
lined the lesson that after the war, and 
within the limits of national policy, there 
must be complete freedom on the part of 
the consumer to select whatever type of coai 
is required for his appliance or process. In  
the opinion of many users of coal, this right 
was not enjoyed before the war owing ro 
iho operation of the coal-selling schemes.

users of coal complain. Clearly, free selec
tion by the consumer, must be an essential 
principle of our post-war coal policy.

D uring  the year the post-war planning < f 
our fuel industries has, received attention. 
The M inister of Fue l and Pow er has set up 
several .committees, the most important pro
bably being the Fue l and. Power Advisory 
Coundil. The scope and purpose of this 
body are.'not yet clear, since, it appears to 
have been instituted only to consider such 
matters as the M inister may from time to 
time put before it. Fuel technologists hope 
that the M in ister w ilt put before this body 
the leading question as to how the fuel 
industries of the country should be organised 
in order to secure the best results from such 
coal reserves as we possess.

I i  has been pointed out by mining 
engineers that our methods of mining may 
leave in the pit from 50 to 00 per cent, of 
the coal in itia lly  present in any one seam, 
and partly on this- account our reserves of 
certain coals are already dangerously low. 
One of our major problems is bow we can 
best use our coals, having in mind the neces
sity for economic working of the pits. M r. 
Herbert Morrison, M .P ., has said that 
although in 1939 B ritish  coal-mining wages 
weret only half those, of the U .S iA .. the cost 
of coal in the U .S .A . at that time was only 
half whttt it was in this'country. Since then 
our coal prices have rocketed and, if M r. 
Morrison’s information is correct, our prices 
to industry are about three times Arfterican 
prices to-day. Some technologists have 
stated that our coal was too cheap before 
the war and was wasted. W h ile  waste is 
reprehensible, and incentives to waste should 
be removed, the high price of British  coal 
is at last causing serious concern, not only 
to business men generally but. also to the 
Government. A good deal ot political capi
tal has been made out of a report by U .S . 
mining experts on B ritish  coal-mining 
methods— the report was not made public. 
The M inister of Fuel and Power has taken



action by appointing a strong committee of , should.be put into ell'cct. The last of these 
mining engineers to examine British  coal- requirements is the most important. I t  has 
m ining. practice. too often been neglected in the past I

T h e  G as In d u stry  U n d erg ro u n d  G a sifica tio n
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Another committee has been set up to 
inquire into the organisation of the gas 
industry. This bod}’ has very wide terms 
of reference in which the objective of cheap 
gas figures prominently, and it is hoped that 
from its deliberations "there w ill result a 
scheme for the organisation of the gas 
industry in such a way as to remove some 
of the handicaps under which the industry 
has .suffered .in the past, and to'fit it to cope 
with modern conditions. I t  is always diffi
cult to decide whether an industry should 
be shaken up violently, or whether it should 
change its constitution by the slower process 
of organic growth. Before the war, the pro
cess of organic growth was at work in the 
gas industry in the absorption of smaller 
companies by larger ones, .and in tying to
gether numbers of small and moderate-sized 
companies through financial holding concerns 
w ith centralised staffs of high calibre. Both 
of these methods were sound, but many 
people think they do not go far enough. 
Unfortunately, the . gas industry is not 
unanimous about future organisation, and 
the diverse views of private companies and 
municipalities have made this inquiry neces
sary.

A method of conserving coal, which may 
load to cheaper coal, is to remove more of 
the coal from the p it ; this method, w ill 
almost inevitably result in a larger propor
tion of high-ash coal, for which a use must 
he found in- industry if  it should happen 
that it  cannot be economically cleaned. 
Industry must be prepared to use coal of 
lower quality in the future.

W ater  P o w er
Yet another committee is inquiring into- 

the possibilities of using the Severn Barrage 
as a source of water power. This problem 
may have repercussions 011 the chemical 
industry, though it is only fair to add that 
very cheap water power is not to be ex
pected, and that reasonably cheap water 
power can be obtained only by factories 
situated so close to the'source of power that 
there arc v irtua lly  no distribution charges. 
I t  may be that an efficient coal-fired power 
station working at a colliery 011 a high load 
factor would produce power at an equally 
low cost. W a te r power, however, would 
lead to coal conservation.

Prom  all these committees of inq u iry .it is 
clear that the M in ister of. Fuel is obtaining 
the data upon which, through Parliam ent, 
he can propose measures to reorganise the 
fuel industries, of the country. W h a t is 
required is that the facts shall be ascertained 
without delay, that a sound policy should 
he based upon them, and that that policy

The underground gasification of coal has 
been proposed in uninformed quarters as the . 
panacea for the ills of the coal industry. 
Fortunately, this year has seen serious 
attempts to assess .its possibilities of appli
cation to B ritish  conditions (•;/. TnniNc;, 
B ull. B .C .U .B ., v ii, 6 , p . '2 0 8 ; Fox- 
w e l l , Iron and Coal Trades lle v ., Aug. 
25, 1941; W i l k i n s , Fuel Economy R ev., 
1944). I t  ip pointed out that the conditions 
necessary for the production of gas of good 
quality do not exist in this country, that 
they probably exist only in steeply-sloping 
seams, that much coal or coke is like.lv to 
be left behind underground, and that British  
coals ate worth more per ton as clean sized 
coal than when converted at low efficiency 
into producer gas. In  Russia, underground 
gasification is part of a larger nexus of plant 
which involves the concentration of inter
dependent industries, including ammonia 
synthesis, the use of by-product oxygen for 
gasification, the* use of the gas in the 
Fischcr-Tropsch process for synthetic oil 
production, and so forth. I t  is true that 
Russian, information suggests that under
ground gasification reduces the number of 
workers underground from 70 per cent, to 
15 per cent., and raises the output of coal 
(or coal equivalent) per man from 80 tons 
a month to 100 tons (possibly to 500-600 
tons). B u t even in that country, under
ground gasification appears to he regarded 
as complementary to mining, and as a means 
of dealing with seams of low quality, of 
high-ash content, or too thin for other 
methods to be economical. Underground 
gasification may have its place in the mining 
techniune of the future, but it is like lv to 
be limited, and. until experiments have been 
undertaken-in this country, if would be rash 
to prophesy to what extent it can be used.

Goal fo r  C h em ica ls

The use of coal for the production of 
chemicals has been widely discussed during 
the year. J .  G-. Bennett, in the .1. Arthur 
Reavell Lecture to the Institution of Chemi
cal Engineers, made rnanv suggestions for 
future research work which were noted in 
T h e  CirKïftcAL Age (Ju n e  10. p. 543), 
Research on some of these projects is likely 
to follow the formation of a company spon
sored by a prominent plastics concern and 
a prominent colliery concern, of which M r. 
Bennett has been appointed technical direc
tor. The only source of chemical raw 
material so far produced bv the carbonising 
industries is, coal tar, jn  which is included 
benzol: The tendencv to make use of the
pipe still in .ta r  distillation has resulted in 
many improvements, and the continuous
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fractionation marks a definite advance on the 
pot still. Several papers during the year 
have been concerned with the use of tar 
for roads. A  lime process developed by M r. 
Hodpman at Leeds University has shown 
very great promise, and an extension of this 
process made by workers at Teddington has 
enabled cold wet aggregate to be used for 
the production of road surfaces. I t  may 
well be'expected that the use of tar for roads 
w ill be greatly extended after the war, since 
if we can avoid importing bitumen it w ill 
be all to the good.

Another chemical raw material available 
in this country in large quantities is 
ethylene. The petroleum industry has shown 
th a t . ethylene can be converted into many 
chemical intermediates. Ethylene is now 
being recovered on two colte-ovcn plants, 
and if the chemical industry proves ahle to 
take the output, at a price sufficient to pay 
for the cost of recovery, the recovery of 
ethylene w ill no doubt become general.

Further chemical developments are to be 
found in the total gasification process now 
under investigation at Leeds University, 
wherein coal is converted by hydrogenation 
under pressure during carbonisation into 
methane and other gases which may well 
have important chemical possibilities. There 
is yet no sign that a Fischer-Tropscli plant 
will be erected in this country. I t  is to be 
expected, however, that there w ill have been 
considerable developments of this process in 
Germany during the war, and it is not at 
all unlikely that production of chemical raw 
materials from coal (or probably from coke) 
through the operation of the Fischer-Tropscli 
process w ill become standard practice all 
over the world after the war.

C o k e-O v en  G as
The liquefaction of coke-oven gas is also 

like ly  to bo extended by the introduction of 
new and cheaper processes: here, again, there 
are important possibilities. These possibi
lities must be used to the full if they prove 
to be sound economically, because it w ill 
probably not pay to operate a liquefaction 
plant for the recovery of the more easily 
condensable gases only. The production of 
chemicals from coke-oven gas requires a 
large and expensive plant w ith skilled 
operators. I f  such a plant is to be economi. 
■cally sound, its output must be high and 
it must make a wide variety of products. 
I t  used to be said that everything was 
utilised in a pig except the squeak; a some
what similar principle must be adopted in 
the utilisation of coke-oven gas for chemical 
purposes. I t  is equally important that there 
should be a market for the products; 
whether there w ill be or not remains to be 
seen. The price at which these inter
mediates can be produced w ill have a bear
ing on the matter.

The plastics industry, through a paper by

W .  1). Scott, has asked for a great exten
sion in the production of raw materials for 
plastics, and has indicated that unless this 
increased production can be obtained the 
B ritish  plastics industry w ill be severely 
handicapped in the export market. Acety
lene, ethylene, propylene, and higher defines 
are required as a start. The. plastics indus
try appears to be in a position to state what 
it wants and how much it wants. I f  other 
branches of the chemical industry would 
come forward and state what they require 
in the way of organic chemicals and what 
they are able to pay for them, there might 
be a chance of setting up adequate factories 
for the production in large quantities of these 
chemicals from coal or from coke-oven gas. 
This appears to be peculiarly a matter in 
which the Association of British  Chemical 
Manufacturers and the National Association 
of Coke Oven and By-Product P lan t Owners 
might get together.

B en zen e  and  T o lu en e
The increasing production of benzene and 

toluene from petroleum should be noted. 
U .S . production of benzene approaches 
1,000,000 tons per annum, and German pro
duction has been on a similar scale, but in 
this country we probably have only 1250,000 
tons potential production. W e  are, there
fore, faced with the situation of being com
pletely uncompetitive in the basic organic 
chemical raw material. I t  has therefore 
been suggested that steps should be taken 
to (a) explore every, possibility of increasing 
benzol formation and recovery in carbonisa
tion practice, (b) institute compulsory 
recovery, (c) repeal the hydrocarbon duty 
(this is contentious and sub ju d ice ). and 
(d) develop petroleum aromatisation. I t  is 
claimed that from 500.000 tons of benzol we 
could produce zw.tXX) tons of synthetic 
phenol. 100,000 tons of adipic. acid for nylon, 
and 100,000 tons of products such as rnaleic 
anhydride, dyestuff intermediates, rubber 
chemicals, and pharmaceuticals. Such figures 
are not out of line with present U .S . pro
duction, and are adequate to permit com
petitive costs to be reached.

N a p h th a len e
The naphthalene position also requires 

attention. Our total potential ava ilab ility  
is about 70,000 tons. U .S . consumption of 
naphthalene for 1910 was 74,000 tons. In  
the past, this figure has been dependent on 
European ava ilab ility . H a lf  is used for 
phthalic anhydride in the U .S . Their pro
duction of alkyd resins is greater than that 
of phenolics, yet potential ava ilab ility  of 
phenol is many times greater than that of 
naphthalene. The development of commer
cial methods of producing phthalic, mellitic, 
and oxalic acids by direct oxidation of coal, 
and manufacture of maleic anhydride from 
benzene, w ill help to take the load off naph-
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thalene, but it  is believed that a world 
shortage of naphthalene is probable unless 
yields from coal are improved and oil 
aromatipation developed. Attention should 
also be directed to further recovery of
Styrene and indene, particularly at large 
coke oven installations, but this source
remains small in relation to potential 
synthesis.

T h e Im p o rta n ce  of C oke

Coke has many uses, and this past year 
has seen activity  in developing the commer
cial side of coke marketing. In  the first
place, it is clear from many indications that 
the Government, including the M in istry  of 
W orks and Planning, the M in istry  of 
H ealth , and the M in istry  of Fuel and Power, 
is fully alive to the importance of smoko 
abatement. Th is has been stated in official 
documents and in the speeches of Ministers. 
I t  is shown, also, by the fact that in all 
the new housing plans provision is made 
for open fires capable of burning coke and 
other smokeless fuels. I t  would .seem prob
able that the way is being paved for the 
introduction of complete domestic smoke 
abolition. The importance of the carboni
sing industries from this aspect cannot be 
over-rated. Since B ritish  people like an open 
fire, there is every reason why coke should 
be produced to fulfil that need. Two or 
three open coke fires have been developed 
during the war, for example, by the Gas 
L ig h t and Coke Co. and the South Metro
politan Ga.s Co.. and have been described 
in the technical Press this year. These fires 
are a great improvement on anything that 
has been seen before, and when the con
vector principle is incorporated.in them they 
can use coke for domestic purposes with an 
efficiency approaching 70 per cent. As the 

efficiency of a domestic hot-water boiler 
placed inside the house is of the order of 
80 per cent., it w ill be recognised that all 
that is necessary for a reallv efficient use 
of fuel for domestic purposes is for the new 
houses to be adequately insulated.

On the industrial side, a report has been 
issued summarising the technical work that 
has been done over the last ten years on 
the use of coke. Th is work has been pro
ductive of results which could not possibly 
have been secured by commercial methods 
alone. The National Federation of Gas 
Coke Associations has published a report 
which indicates that the" gas industry is 
likely to give as much attention to coke 
marketing as it has done to the sale of gas. 
The Committee of Inqu iry  of the Institution 
of Gas Engineers has also issued the second 
part of its report on coko quality, in which 
it  has pointed out that coke-burning appli
ances should be incorporated in all new 
houses and fn replacement of existing open 
coal grates; that there is need for further

improvement in the quality and preparation 
of coke and in the design of coke-burning 
appliances, and that research work should 
be undertaken by the Gas ltesearch Board. 
A paper by G . M . G ill, before the In stitu 
tion of Gas Engineers, has ¡shown that a 
much improved quality of coke can be 
secured by blending coking with non-coking 
coals, a process which was killed by failure 
to secure the necessary qualities of non
coking coal at a reasonable price reflecting 
its value in a gas retort.

R esea rch  A c tiv it ie s

The carbonising industries are developing 
their research activ ity  on a fa irly  satisfac
tory scale. No doubt, these activities will 
be expanded when the end of the war has 
released personnel and has enabled proper 
research laboratories to be built. The Gas 
Research Board is actively at work on many 
problems of a character highly interesting 
to the chemical industry. Semi-scale plants 
have been put into operation during the year 
for (a) the combined carbonisation and gasi
fication of coal in an atmosphere of hydro
gen under pressure up to 50 atmospheres, 
and (b) the production of methane cataly- 
tically from water-gas by the reaction
CO 4- 3H , = C H , 4- H ,0 . The coke-oven
side of the industry has set up a Coke 
Research Association which has not, how
ever, started work as yet. The Coke-Oven 
Managers’ Association has its own research 
committee, which is largely concerned al this 
moment, w ith by-products.

The gas industry has actively pursued new 
fields of gas utilisation. The new technique
of drying by infra-red radiation has been
developed on a works scale, and gas-fired 
plants for quick drying of paints, etc., are 
on the market. The Gas Research Board 
is paying attention to this problem in order 
to establish the fundamental principles 
involved, and to improve further the design 
of gas-heated appliances for this purpose. A 
new type of furnace has been described 
(A n d e r s o n , G u n n  and R o b e r t s , .7. In s t.  
Fuel, xvii, 169), constructed of permeable 
refractories, in which the combustion gases 
are withdrawn from the furnace chamber 
through the furnace walls, instead of by flue 
ports. The resulting equalisation of tem
perature on either side of the chamber wall 
reduces loss of heat by conduction, and 
striking examples have been given of 
reduced heat consumption in day-to-day 
industrial practice.

The carbonising industries face 1915 with 
their organisation uncertain until the 
Government’s fuel planning inquiries are 
completed, w ith many problems due to the 
effect of war on their plants and personnel, 
but w ith every prospect that the industries, 
given ample enterprise and freedom from 
political interference, can, and w ill, grasp 
the great opportunities now opening.

F
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N ew s Events of 1944
JANUARY

P E T R O L E U M  as a base material for the 
chemical industry was dealt w ith in a 

paper presented by M r. J .  C. G . Boot at a 
joint meeting of the Institution of Chemical 
Engineers, the Chemical Engineering Group, 
and the Institu te of Petroleum.

*  *  *
The Perk in  Medal for 1914 was awarded 

to M r. G . P .  Dubois, head of Monsanto’s 
research and development department, while 
the Medal for the Advancement of Research, 
awarded by the American Society of Metals, 
went to M r. R . A. R u n t, President of the 
Aluminium Company of America.

*  ’ *  *
Dr. F rank  Lee  Pym an, director of re

search, Boots Pu re  Drug Co., died on 
January  i ,  aged 61.

*  *  *
A  unique meeting of the Royal Society—  

the first meeting outside B rita in  since the 
formation- of the SOciety in 1662— was held 
in New Delhi, when the Indian Science Con
gress resolved itself into a meeting of the 
Royal Society. D r. H . J .  Bablia  and S ir 
Shanti S. Bhatnagar were elected Fellows. 
The Viceroy, Lord  W a vc ll, spoke to the 
Congress.

*  *  *
The education of the chemist was dealt

w ith in a report prepared by the Chemistry 
Advisory Board, Royal Institu te of Chemis
try, presided over by Professor Alexander 
Find lay.

*  *  *
Dr. A. C. Shearman, a brilliant young 

research worker, died from the premature 
explosion of an anti-tank grenade while on 
Home Guard duties.

*  *  *
Dr. Josef BlauhorU, a prominent Central

European technologist and former director 
of the V itkovice Ironworks, died in London, 
aged 61.

*  *  *
M r. Samuel Courtauld, speaking at B i r 

mingham, emphasised that, the worker who 
invests in industry ail he possesses was, by 
plain justice, entitled to some representation 
on the controlling body. More public con- -- 
trol on the higher level would be needed in 
future to guide and restrain powerful private 
business.

FEBRUARY
Speaking to the Glasgow Chamber of Com

merce, Lo rd  M cGowan reviewed I . C . I . ’s war 
record, making reference to the building of 
Government factories, the loan of key men 
to the Government, and the development of 
explosives, drugs, textiles and plastics. 
'Plans were in hand for expansion to ensure 
full employment after the war.

In  the House of Commons, the subject of 
exports of strategic metals, especially wolf
ram, tin , chrome and iron ore, by Spain, 
Portugal, Turkey and Sweden to Germany 
wag given great prominence by a number 
of members.

^ *  Si -
A number of notable chemists and tech

nologists died during February, including 
Dr. J .  J .  W ijs ,  the famous Dutchman who 
determined the iodine value of oils and lats 
— the so-called W ijs  number; Dr. F .  D . 
Clmttaway, whose work covered a wide field 
in organic chem istry; M r. C. Dailey, Presi
dent, Institute of Petroleum ; M r. C. B . 
Kingston,. cx-President, Institute of M ining 
and M eta llu rgy; Dr. A. Stansfield, Professor 
of Metallurgy at M cG ill U n ivers ity ; and 
M r. J .  McConnell Sanders, who, in his long 
and varied career, spent many years in 
Mexico, where he organised chemical teach
ing and industry.

Pro fesso r P . M . S . B lackett.

D r. Leo Hendrik Baekeland, born in Ghent 
in 1863, died in New York on February 28. 
H e is best remembered for his pioneer work 
in plastics, a certain class of which bear 
his name. To his credit stand, aiso, develop
ments both in the manufacture of photo
graphic papers and of the Townsend elec
trolytic cell. H e  was a Perk in  and a Mease] 
Medallist and an honorary member of the 
Royal Society of Edinburgh.

*  *  *
Dr. J .  Brodbeck", President of C IB A . 

Basle, and of the Clayton Aniline Co., died 
on February 20. H e took a leading part 
in the development of the dyestuffs indus
try, both in Switzerland and in this country. 

*  *  *
Professor P .  M . S. B lackett succeeded S ir 

R . Watson-W’att as President of the.Asso
ciation of Scientific Workers.
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Do la R u e ’s bought a site in the Tyne
mouth area to accommodate a plastics plant, 
while in a Lancashire gasworks a new 
benzol recovery plant was inaugurated.

' *  *
The United States placed an embargo on 

oil exports to Spain, to be lifted after a 
few months.

*  *  *
Professor Alexander Todd was elected P ro 

fessor of Organic Chemistry at Cambridge. 
*  *  •* "

In  the House of Commons, attention was 
devoted at question 'tim e to penicillin, sub
stitute fuels, underground gasification of 
coal, Jam aican bauxite, and the I .C . I.  s 
Billingham  plant.

M A R C H
At a meeting of the Plastics Group of- the 

S .C .I. and the Association of T ar Distillers, 
Dr. H . Levinstein introduced a discussion 
oil "  Plastics and the Coal T a r Industry,”  
emphasising the need for a domestic oil 
refining industry.

A sub-committee of eight distinguished 
scientists was set up by the D .S . I.R . to con
sider the organisation of research in Great 
Brita in .

A P R IL
The B ritish  Iron and Steel Research Asso

ciation was- formed.
*  *  *

The George Medal and the B .E .M . ,  respec
tive ly, were awarded to a foreman and a 
senior overlooker for bravery in dealing with 
a fire in a Roval Ordnance factory.

*  *  *
■A Committee of the M in istry of Education 

was set up to review the relation of univer
sities to technical colleges.

4' # *
An important debate 011 research and 

science— the first of its kind— took place in 
the House of Commons.

*  *  *
To promote the application of science in 

industry, a Jo in t Standing Council was 
formed by Manchester Un iversity and M an 
chester Chamber of Commerce.

*  *  *
Professor W ,  N . Haworth was elected 

President of the Chemical Society.
3k tfc

The use of D D T  as an insecticide by the 
Allied armies was announced.

£ *  *
M r. P .  A . Greene was re-elected President

of the Institution of Chemical Engineers.

M A Y
Dr. Dalton gave news of the appointment 

of a Committee on Patent L a w  Reform, with 
special reference to practice of Patent Office 
and Courts and the abuse of monopoly.

The formation of an Association of M anu
facturers of Bitum inous Protective Products 
was announced.

--S *  H:
An Association of British  Non-Ferrous 

Smelters wa.s formed.

P ro fe sso r  W . N . H aw orth .

A  Treasury Committee was appointed to 
investigate salaries paid to scientists in 
Government service.

J U N E
W ith in  three years, membership of the

Association of Scientific W orkers increased
from 2000 to 15,000, according 10 the Chair
man, Professor B lackett, speaking at the 27th 
annua] meeting.

*  *  *
The first J .  Arthur Reaveli Lecture of the 

Institution of Chemical Engineers was given 
by M r. J .  G. Bennett on the subject of
“  Coal and the Chemical In d u stry ."

*  *
S ir  Ardeshir Dalai, of T a la , L td ., one of 

the co-anthors of the 15-year “  Bombay ”  
plan for Ind ia, was appointed chief of the 
new Department of’ Planning and Develop- 
nrent,.

*  *  *
The Society of Instrument Technology, was 

formed.
sf;

The Peter L e  Neve Foster Lecture on 
penicillin was delivered bv Professor Florey.

*  *  '*
T h e  C h e m ic a l  A g e  c e l e b r a te d  i t s  tw e n ty -  

f if th  b i r th d a y  on  J u n e  21.
jjc *.£ %

The death took place of S ir Pra fu lla  
Chandra Ray , emeritus professor of chemis
try at Calcutta University.

*  *  #
The Chemical Institu te of Canada was 

formed from the Canadian Institu te of 
Chemistry and the Canadian Chemical Asso
ciation.
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J U L Y
The B ritish  Coke Research Association was 

registered.
*  *  *

Dr. E .  K . R idcal succeeded M r. W a llace
Cohoe as President of the Society of Chemi
cal Industry.

'-t: -T- ■'■i' .
Dr. G . Egloff was re-elected President of

the American Institu te of Chemists for a 
further two years.

D r. E .  K. RideaJ.

Replying to the debate 011 the third read
ing of the 'Finance B il l ,  the Chancellor of 
the Exchequer dealt with special tux relief 
for expenditure 011 research, as announced in 
his Budget speech.

*  *  *
A  debate on coal was held in the Com

mons, in . the course of which M r. David 
Grenfell, a former M inister of M ines, made' 
a strong plea for underground gasification cf 
coal ip Brita in .

*  *  *
I .C . I .  instituted 80 Fellowships in scien

tific research in nine British  universities.

A U G U S T
A United Nations' Standards Co-ordinating 

Committee was established.

Professors Simonson and Robinson reached 
the Caribbean area 011 a research mission to 
utilise Colonial raw materials.

S E P T E M B E R
The Hydrocarbon Oil D uties’ Committee 

was formed.
i t : ! :

The death was announced of Professor 
L .  F .  Goodwin.

*  *  *
The Society for V isiting  Scientists was 

established in London.
*  *  *

A  Fuel Research Institu te was formed in 
India.

Details were revealed of war-time develop
ments in domestic oil production in B rita in .

O C T O B E R
Several leading Ind ian  scientists arrived 

in Great B rita in  as guests of H .M . Govern
ment.

# *  ❖
At the annual meeting of thfc Society of 

Chemical Industry, Dr. W . Cullen was 
elected an honorary member, and Professor
A. V .  H ill,  M .P .,  recipient of the Messel 
Medal, delivered the Messel Lecture 011 
“  Science in In d ia .”

*  *  *
The London Section of the B ritish  Asso

ciation of Chemists discussed the importance 
of the safeguarding of “  master key "  indus
tries a t an open meeting.

*  *  *
M r. Gordon Robbins, Chairman of Benn 

Brothers, L td ., proprietors of T h e  C h e m i 
cal  A c e  and associated publications, died 
suddenly on October 10.

N O V E M B E R
The fifth H inchley Memorial Lecture was 

given by S ir Alexander G ibb , before the 
Institution of Chemical Engineers, on the 
subject of hydro-electric development.

*  *  *
Dr. -T. Swindon, a leading metallurgist, 

died at the age of 58.
*  *. *

An increasing number of questions 011 the 
promotion of science and its application was 
being asked by members of all parties in 
the House of Commons.

,-f. *  *
Oxford University accepted an offer made 

by I .C . I .  to endow research fellowships in 
chemistry and physics.

P r o fe sso r  A . V . H ill.

A debate on penicillin took place in the 
House of Commons.

2̂  3jC ^
The E ighth  Report from the Select Com

mittee 011 National Expenditure, devoted to
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the Chemical Controls of the M in istry of
Supply, was published.

*  *  *
M ajor G lanvill Benn was elected Chair

man of Benn Brothers, L td ., in succession 
to the late M r. Gordon Bobbins.

*  *  *
T h e  C h e m ic a l  A g e , w ith  a  s p e c ia l  p ic tu r e  

s u p p le m e n t ,  W om en and Heavy Chemicals, 
p a id  t r i b u t e  to  t h e  m a g n if ic e n t e ffo rt m a d e  
by  th e  w o m en  o f th is  c o u n try  in  in d u s t r y  
d u r in g  th is  w a r.

*  *  *
The Lavo isier Bicentenary Lecture w-as 

delivered before the Bo ya l Society by S ir 
Harold Hartley.

Royal Institute of Chemistry
A n n u al M eetin g  D ate

IT  is announced that the annual meeting 
of the Boyal Institu te of Chemistry will 

be held on March 12 at 4 p.m. Dr. L .  H . 
Lam p itt is due to retire from the office of 
vice-president, and there w ill be another 
vacancy in the list of vice-presidents on 
account of the death of S ir .Tohn Box.

The following w ill be ineligible for election 
as district members of Council: Messrs. J .  
Andrews, L .  V . Codes, G . J .  Denbigh, D. A. 
Derrett-Smith, D . M . Freeland and H . 
Stevenson. The remaining district members 
have been nominated for re-election, except 
Dr. N . M . Cullihanc, in whose place M r.
B . H . Jones was nominated for W a les and 
Monmouth, and Dr. W .  S. Patterson, to 
replace whom M r. I I .  N . W ilson was 
nominated for New'castle-upon-Tyne and the 
North-East Coast.

Betiring  general members of Council, who 
are ineligible for re-election, arc: Dr. E .  F . 
Armstrong, M r. A. L .  Bacharach, Dr. 
W illiam  Cullen, M r. Norman Evers , Dr.
H . H . Hodgson, D r. E .  B . Hughes, M r. 
S. .T. Johnstone and Dr. F .  G . Mann.

Plant Design
T h e F u n ction  of th e  C h em ica l E n g in eer

IN  an address on “  Some Principles of 
Chemical P lan t Design ”  given to the 

North-Western branch of the Institu te of 
Chemical Engineers in Manchester, on 
December 16, M r. W .  H . H . Demuth, 
chairman of I .C . I . ,  L td ., Dycstuffs Division, 
spoke on the function of a chemical engineer 
in the chemical industry. H e  illustrated the 
preparation of flow sheets and of engineering 
drawings by the design, together with photo
graphs. of a plant for the preparation of 
penicillin. Such designs, he pointed out, 
should be prepared in the drawing office 
with full collaboration between the various 
specialists. H e  proceeded to discuss capital 
cost, running costs, the health of the

S ir  John Jacob Fox, F .B .S . .  Government 
chemist, died ¡11 London on November 28, 
aged 70.

D E C E M B E R
The development of a new' synthetic fibre, 

Ardil, was announced by I .C . I .
*  *  *

Dr. Thomas M idgley, President of the 
American Chemical Society, died at W o r 
thington, Ohio.

% #  -fc

D r. H enry  Dreyfus, Chairman of British  
Celanese and a pioneer in cellulose chemis
try, died in London.

w'orkers, the thoroughness of the research on 
the processes involved, the expectation of 
life of a modern plant, the merits and disad
vantages of continuous and batch processes, 
and the instrumentation of plant. M r. 
Demuth indicated that it was necessary to 
modernise British  plants and processes and 
to tackle the problem of obtaining, cheaply 
and efficiently, the heat stored in coal: 
and he predicted rapid technical advances 
in the production of synthetic drugs and 
insecticides in this country.

Petroleum Technology
L ectu res a t C a ss In st itu te

A C O U B S E  of lectures on the General 
Technology of Petroleum w ill be given 

at the S ir  John  Cass Technical Institute, 
Je w ry  Street, Aldgatc, on the ten successive 
Thursdays from January  11 to M arch 15 
inclusive, commencing at 3 p.m. and lasting • 
an hour. The fee for the course.is 10s. 
These annual lectures were instituted as far 
back as 1920 and arc now being revived 
after a break due to the war. Particulars 
of the new course are: January  1 1 , M r.
C. A. P . Southwell: “ Geology, Exploration 
and the Drilling of W e l l s ” ; January  18, 
M r. J .  B . K a y : “  The General Management 
of Oilfields, including the separation of Gas 
and W a te r January- 25, M r. E .  J .  
Sturgess: “  The B u lk  Storage of Oil and its 
Transport by Pipelines and Tankers Feb 
ruary 1, M r. E .  L e  Q. H erbert: “  The W ork 
of the Refineries February 8 , M r. W .  A. 
W ilson : “ Gasolines and Aviation Sp irits 

-and their Test Engines February 15, M r. 
W .  H . Thomas: “ W h ite  Spirits, Solvents 
and Kerosene” ; February 22, D r. T . K . 
H anson : “  Diesel Oils and their Testing 
Engines ” : March 1. M r. E .  A. Evan s : 
“ Lubricating Oils and their T e s t in g ” ; 
March 8 , M r. R . G . M itche ll: “ Fue l Oils 
and B itu m en s ” : March 15. D r. A. E .  
D unstan : "  Chemical Products from Petro 
leum, their Uses and Possib ilities.”
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Personal Notes
M n. W .  C. P e c k  has b e e n  a p p o in te d  v ice- 

c h a i r m a n  o f Unifurnaces, L td .
I f  It. J .  L . C a r l y l e  has been appointed to 

the boards of George Scott &  Son (L o n 
don), L td ., and Ernest Scott &  Co., L td .

M r . R . L l . R e e s  has been appointed chief 
chemist to the London Pow er Company, 111 
succession to M r. G . \Y. llewson.

M e s s r s . F .  I I .  R o g e r s  a n d  B . H ba st ie  
h a v e  a m a lg a m a te d  t h e i r  c o n s u l t in g  p r a c t i c e s  
u n d e r  th e  s ty le  o f H e r o n  R o g e r s  a n d  
H e a s t ie .

M r. W .  C o w e n  has left the College of 
Technology, Manchester, to take up the 
appointment of chemical engineer w ith 
Lansil, L td .

D r . E .  C. R . S p o o n e r  recently resigned 
his position as technical superintendent to 
the Magnesium M eta l Corporation and has 
been appointed chemical engineering con
sultant to Sutcliffe, Speakman &  Co.

M r . D . W . M b n z ie s ,  B .S c . ,  has been ap
pointed honorary secretary of the Aberdeen 
and North of Scotland section of the Royal 
Institu te of Chem istry, in succession to D r. 
F .  L .  Hudson.

P r o f e s s o r  I .  M . H f. il b r o n , D .S .O ., 
F .R .S . ,  has taken the place of the late S ir  
Jo h n  Fox  as representative of the Royai 
Institu te of Chemistry 011 the Jo in t  Council 
of Professional Scientists.

M r . J .  W . H a w l e y  has succeeded P ro fes 
sor W , M . Gumming as chairm an of the 
Glasgow and W est of Scotland section of 
the Royal Institute of Chemistry. M r . 
A . R . J a m ie s o n  is the new vice-chairman.

'  D r .  J .  G . A. G r i f f it h s  has taken the 
place of M r. E .  Q. Law s as hon. secretary 
of the London and South-Eastern Counties 
section of the Royal Institu te of Chemistry. 
D r . I I .  B a in e s  w ill succeed M r. D . M . 
Freeland us d istrict member of Council.

M R  H . C. M ann , M .I.C h e m .E .,, 
M .Inst. Gas E . ,  announces that lie has re 
signed his directorship w ith  The Chemical 
Engineering and W ilto n ’s Paten t Furnace 
Co., L td ., Horsham, and now has no con
nection whatsoever w ith  that company.

D r . D o r o t h y  J o r d a n  L l o y d  replaces 
Professor A lexander F in d lay  as representa
tive of the R oya l Institu te of Chemistry 011 
the Chem ical Council on Ja n u a ry  1; she 
has also been appointed in  place of the late 
S ir  Jo h n  Fox  as a member of the In stitu te ’s 
Board  of Exam iners.

S i r  F r a n k  L in d l e y , C .B ., lately  Comp
troller-General of the Pa ten t Office, and DR. 
W . W a r d l a w , Professor of Phys ica l Chem
istry, Un ivers itv of Loudon, have been ap 
pointed scientific advisers to the A ppo int

ments Departm ent of the M in istry  of Labour 
and National Service, as a result of the re 
commendations of the Haukey Committee, 
the findings of which are commented upon 
on another page.

The Therapeutic Research Corporation of 
G reat B r ita in  has elected the following 
officers: Chairm an of board of directors, 
L o r d  T r e n t  (Boots Pu re  D rug ), who suc
ceeds M u. H . J eph c io tt  (G laxo Lab o ra 
tories) ; deputy-chairman, Du. F .  H . C ar r  
(B r itis li D rug H ouses); chairman research 
panel, M r . F .  A . R o b in s o n  [G laxo  Lab o ra 
tories), who succeeds Dlt. A . J .  E w i n s  (M ay 
and B a k e r ) ; deputy-chairman, D r . C. I I .  
K kllaw ay  (W ellcom e Foundation).

M r . F ra n k  H . S a n it e r , B .S c ., has been 
appointed director of research to the United 
Steel Companies, L td ., and w ill take up his 
duties at an early date. A ll the research 
activities of the concern, including those 
relating to metallurgy, applied mechanics, 
and manufacturing processes, w ill be unified 
under one control. M r. F rank  Saniter’s 
father, the lato M r. E .  H . Saniter, was chief 
metallurgist to the United Steel Companies, 
and was awarded the Bessemer Gold Medal 
in 1910.

In  addition to the awards mentioned 111 
our last issue, the following extracts from 
the New Year Honours L is t are of interest 
to the chemical and allied industries. The 
M .B .E .  is awarded to M e s s r s . G . D . A y r e s , 
chief engineer, B ry a n t &  M ay, L td . ;  F r a n k  
C l a r k , superintendent, B r itish  Oxygen Co., 
L td . ;  D . V . H o l l in g w o u t h , M .I.C h e m .E ., 
coke-oven manager, Blnenavon Co lliery Co., 
L t d . ; R . S . W a l d b , V icto r B lagden &  Co., 
L td . ;  and D r . J am es  T a y l o r , P h .D ., D .Sc ., 
physicist and assistant manager, Research 
Dept., I .C . I .  (Explosives), L td . The 
British  Em pire M edal goes to M e s s r s . H a r r y  
A s h u r s t , process worker, R .O .F . ;  G e o r g e  
T a y l o r , process worker, I .C . I .  (Explosives), 
L td .;  and T . B . T h o m s o n , foreman fitter.
I.C . I. ,  L td .

P r o f e s s o r  G . M . B e n n e t t , M .A ., Sc .D ., 
Ph .D ., F .R . I .C . ,  Professor of Chemistry at 
K in g ’s College, London, has been appointed 
to be Governm ent Chemist in succession to 
the late S ir  Jo h n  Fox. H is  appointment 
w ill not become effective until the end of 
the current academic year, in Ju ly ,  1945. 
U n til then, D r . A . G . F r a n c is , O .B .E . ,
D .Sc ., F .R . I .C . ,  Deputy Government 
Chemist, w ill continue to act as head of the 
department. Professor Bennett was edu
cated at Queen M ary  College, London, and 
S t. Jo h n ’s College, Cambridge, at both of 
which he is a Fe llow . A fte r a period as a 
demonstrator in chemistry at Cambridge and 
at G u y ’s Hospital, he was appointed L e c 
turer and (in  1924) F ir th  Professor of 
Chem istry at Sheffield Un ivers ity , . H is  
present appointment at K in g ’s College dates 
from 1938.
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— CHEMICALS 
FOR EVERY INDUSTRY

P H A R M A C E U T IC A L

Aspirin
Benzoic Acid
Chlorocresol
Chloroxylenol
Cresanlol— 15
Cresol
Lysol
Methyl Salicylate
Phenacetin
Phenol
Phenolphthalein 
Salicylic Acid 
Sodium Benzoate 
Sodium Salicylate

L E A T H E R

Phenol
P.C.M.C.
Paran itrophenol 
Cresylic Acid 
Salicylic Acid 
Phthalic Anhydride

P A I N T

Phenol
Phthalic Anhydride
Cresol
P.CM.C.
Benzoic Acid 
Dibutyl Phthalate 
Dimethyl Phthalate 
Diethyl Phthalate 
Tricresyl Phosphate

F O O D

Vanillin 

Benzoic Acid 

Sodium Benzoate 

Methyl Salicylate

P A P E R

Dibutyl Phthalate 

Tricresyl Phosphate 

P.CM.C.

Benzoic Acid

T E X T I L E S

P.CM.C
Cresol

Benzoic Acid

R U B B E R

Ureka
Thiptax
Thiofide
P.B.N.
Flectol
Santocure
D.P.C.
A.32

P L A S T I C S

Phenol

Phenol Mixtures 

Phthalic Anhydride 

Cresols (High Meta 8 High Ortho} 
Dibutyl Phthalate 

Diethyl Phthalate 

Dimethyl Phthalate 

Tricresyl Phosphate

P E R F U M E R Y  & 
= C O S M E T IC S

Vanillin
Methyl Salicylate 
Meta Cresol 
Diethyl Phthalate 
P.CM.C.
Salicylic Acid 
Benzoic Acid

D Y E S T U F F S

Phenol
Ortho Cresol 
Meta Cresol 
Para Cresol 
Sodium Phenate 
Phthalic Anhydride 
Salicylic Acid, Tech. 
Benzoic Acid 
Paranitrophenol 

_____  A 1604

MONSANTO CHEMICALS LTD RUABON WREXHAM DENBIGH



68 TH E  C H EM ICA L A G E J a n u a r y  13, 1945

General News-----------
--------- From Week to Week

A thousand pupils from Birm ingham ’s 
secondary schools heard Dr. ,T. A. Newton 
F riend ’s lecture on “  Science in A ntiqu ity .”

Permission to deal in the new issues of 
Palestine Potash Co,, has been granted by 
the Stock , Exchange Committee.

A new branch of the Chemical W inke rs ’ 
Union was opened in December at Kenfig, 
South W ales, covering B ritish  solvents and 
other local plants.

The registration office of British  Benzol and 
Coal. Distillation is now at Trethomas, 
Bed was, near Newport, M on., and M r. I .  
W illiam s lias been appoint’ed secretary.

The Control of Iron and Steel (No. 38) 
(Scrap) Order, (S .B .  & 0 ., 1914, No. 1423), 
and the Control of Iron and Steel (No. 37) 
Order tS .R . & 0 . 1944, No. 1440) have just 
been issued.

To commemorate the 150th anniversary of 
the death of Josiah  Wedgwood, “  the master 
potter,”  whose grave is in Stoke churchyard, 
a special service was held at Stoke-on-Trent 
Parish Church.

E. K. Cole, Limited, proposes to manu
facture, fabricate and deal in all types of 
plastic materials, including thermo-setting 
and thermo-plastic and all apparatus, etc., 
made therefrom.

A film on the “  T .V .A .,” recently issued 
by t)ie American Office of W a r  Information, 
depicts that 'vast undertaking, the Tennessee 
Valley Authority, and is of great scientific, 
agricultural and scenic interest. I t  can be 
borrowed free of charge from the American 
and British-Commonwealth Association, 18 
South Street, London, W . l .

A now type of antibacterial has been 
isolated from the common garlic (A l l iu m  
sa tivu m ), by C ava llito  and B a ile y  (J .A .C .S  1, 
1944, 6 6 , p ' 1950). The product, which has 
been named aliicin, is a colourless oil, about. 
2 .5  per cent, soluble in water, and rela
tive ly unstable. Its  antibacterial action has 
been” demonstrated agaipst both gram- 
positive and gram-negative bacteria. I t  has 
been: assigned the structure: a llyl— S — S— 
ally l, or possibly a lly l— S— O-—S— allyl.

A post-graduate course in colloid science 
at the University of Cambridge, to be given 
on Jiin e  23-30," has been arranged by the 
Birm ingham  and M idlands Section of the 
Royal Institu te of Chemistry in co-operation 
w ith ‘the Un ivers ity ’s department oi Colloid 
Science and Physical Chemistry. Dr. A. E .  
Alexander w ill supervise the course, the fee 
for which w ill be seven guineas. Applica
tions should be addressed to reach the hon. 
secretary of the section not later than 
Jan u ary  31.

Queen’s University, Belfast, has announced
its intention of appointing a professor of 
chemistry and a junior lecturer in chemistry 
as from October 1. Salaries will be A‘120() 
and .£-400, rising to a maximum of iGOO. 
respectively, and selected candidates who art- 
subject to deferment 011 work of approved 
National Service w ill be permitted to delay 
taking up duty.

Liverpool Corporation is proposing to sell 
two sites at Speke, on Merseyside, 011 999 
years’ lease, for development as chemical 
works. One site is to go to Evans, Sons, 
Lesoher & W ebb, L td ., adjoining their 
present factory; the other w ill be- sold to 
the Itodmill Chemical Co.. L t d . , “ of L iv e r 
pool. On both sites, building is to start 
w ithin live years of completion of the con
tract.

Sir Ernest Benn, as President of the 
newly-amalgamated Society of Individualists 
and National League for Freedom, will 
deliver an address at a mass demonstration 
of the united organisation at the Central 
H a ll, Westm inster, on January  24, at 2.30 
p.m. S ir Leonard L y le , M .P .,  w ill take the 
chair. The address of the Society is n o w : 
The Society of Individualists and National 
League for Freedom, 147 V ictoria Street, 
London, S. W . l .  (T e l.: V ic to r ia  7862,
7932, 7933).

Forthcoming Events
January 15. Royal Institute of Chemistry,

in the Chem istry' Lecture Theatre of the 
University of Leeds, 6.30 p.m. R . C. 
Chirnside: “ The Compleat A nalyst.”  

January 16. The Institution of Chemical 
Engineers and The Chemical Engineering 
Group (S .C . I . ) ,  Rooms of the Geological 
Society, Burlington House, W . l ,  2.30 p.m. 
M r. -T. D oug ill: “  The Cleaning of Producer 
Gas.”  ;

January 17. Institute of Fuel, Jam es W a tt 
Memorial Institute, Birm ingham, 2.30 p.m. 
M r. A . T . Green: “ The Properties of
Refractory Materials and their Significance 
to Fue l Econom y.”

January 17. Royal Institute of Chemistry 
(London and S .K . Counties). Lecture 
Theatre of the Pharmaceutical Society,; 17 
Bloomsbury Square, W .C . l ,  6.30 p.m. 
Professor A . F in d la y : Discussion 011 the 
Status of the Fellowship.

January 18. The Royal Institution, Albe
marle Street, W . l ,  5 p.m. Dr. L .  A. Jo rd an : 
“  Pa in t— The Art- and the Science ”  (Jubilee 
Memorial Lectu re).
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CLASS I FUSION WELDED

PRESSURE VESSELS 
& CHEMICAL PLA N T
Consult

Specialists in Boilers and Vessels 
for 90 years. 1
T A N K S  ■ S T I L L S  • C O O L E R S  
D I S T I L L I N G  P L A N T  • P A N S  • 
C R Y S T A L L I S I N G  P L A N T  • 
K IE R S  • A U T O C L A V E S  • 
M I X E R S  • C O N D E N S E R S  . E T C .

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

L I N C O L N  L i n c o l n  645

Approved by 
Lloyds for 
Class I
Fusion Welding

TH E 
B.D.H. COMPARATOR
By employing the B.D.H . Comparator 
Case with standard buffer tubes 
containing an appropriate indicator, 
the pH o f coloured or hazy liquids 
can be expeditiously and accurately 
determined. Suitable indicators and 
equipment can be supplied for any 
industrial process in which at some 
stage the determination of the pH 
value of a liquid is o f importance.

A  thirty-two page booklet “  p H  Values, 
what they are and how to determine 
them ”  will be supplied, free of charge, 
on request.

THE BRITISH DRUG HOUSES Ltd.
G R A H A M  S T R E E T  L O N D O N  N . l
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January 18. The Chemical Society. B u r 
lington House, 2.30 p.m. Professor J .  M . 
Robertson: "  Diffraction Methods in Modern 
Structural Chemistry "  (Tilden Le c tu re ).

January 18. Royal Institute oí Chemistry.
C'ollinson’s Café, New Street, Huddersfield,
7.30 p.m. to 11 p .m .: Dance in aid of 
Benevolent; Fund.

January 18. Royal Institute of Chemistry
(Belfast and D istrict). Roya l Academic 
Institution, 7.30 p.m. M r. F .  W .  W arsap : 
“  Cement.”

January 18. The Institution of Refrigera
tion. Institution of Mechanical Engineers, 
Storey's Gate, S .W . l ,  5.30 p.m. M r. A. M . 
Clark (/Research Dept, of I .C . I . )  ; ”  Re fr i
geration in the Chemical Industry .”

January 19. Institute of Fuel (w ith S .C .I . ) ,  
Royal Technical College, Glasgow, 5.45 p.m. 
Professor D . T . A. Townend : ”  New E ra  in 
Combustion.”

January 19. Chemical Engineering Group, 
S.C.I. Chamber of Commerce, New Street, 
Birm ingham , G.30 p.m. M r. G . Lowrie-Fairs ;

Calder-Fo.x Scrubbers and the Factors In 
fluencing their Perform ance.”

January 19. Royal Institute of Chemistry 
and Society of Chemical Industry. Tech
nical College, Cardiff, 6.30 p.m. M r. B .  W .  
M in ifie ; "C o co a , Chocolate, and Confec
tionery. ”

January 19. Society of Leather Trades’ 
Chemists (London and Hom e Counties 
Group). Leathersellers’ College, Tower 
Bridge Road, S .E . l ,  2.30 p.m. M r. J .  R . 
Blochey and others: “  W h a t the Leather 
Industry Expects from the Scientist.”

January 20. Institution of Factory 
Managers. Oak Room, K ingsw ay H a ll, W .C .2 ,
2.30 p.m., extraordinary general meeting. 

January 20. Institution of Chemical
Engineers (North-Western B ranch ). Reynolds 
H a ll. The College of Technology, M an 
chester. 3 p.m. M r. J .  P . Asquith: “ The 
Un it Process of M ix ing .”

Chemical and Allied Stocks 
and Shares

ST O C K  markets have been only moderately 
active, but the tone was good, with

British Funds again moving higher and 
investment demand extending to leading
industrials. Im perial Chemical strengthened 
to 39s. 6d., while, on further consideration 
of the results and annua) statement, Turner 
& Newall moved up to 83s. 6 d. Lever
& Unilever were also higher at 47s. 9d., 
w ith Radiations good at 60s., and the units 
of the Distillers Co. prominent, rising to 
lI3 s . 6 d., their highest level since 1937.
Triplex Glass at 45s. were also higher 011

balance, Babcock & W ilcox strengthened 
further (o 54s. 6d,, while International Com
bustion shares were marked up to £T. 
British  Oxygen improved to 87s. 9d.,
Pressed Steel to 32s. 9d., and United
Molasses to 39s.

In  iron and steels, Stewarts & Lloyds 
improved to 56s. 9d., and Tube Investments 
to 112s. 6 d. Guest Keen at 38s. 9d. and 
United Steel at 26s. l jd .  also improved.
Richard Thomas at 13s., and Baldw ins at 
6s. lO Jd ., became easier following the acti
v ity  in the shares prior to the approval of 
the merger. Dorman Long were 27s. 9d.,
Consett Iron 8s. 3d., F irth  Brown 76s. 3d.,
while B irtn id Industries were agajn higher 
at 89s. 3d. A llied Ironfounders strengthened 
to 52s. 9d. Among textiles, the general ten
dency was steady, with Bradford Dyers 25s., 
Calico Printers 19s., and Bleachers 14s. 3d. 
However B ritish  Celanese fluctuated and, at 
35s, lO Jd ,, were lower on balance, the ten
dency being to await the annual meeting on 
Tuesday next, which follows the maiden 
dividend of 15 per cent, made possible by 
tax adjustments. Courtaulds were steady at 
57s. 3d., and Dunlop Rubber at 48s. Gd.

Elsewhere, Rangers were prominent, rising 
Is. 3d. at 31s. 6 d. following the doubling 
of the interim dividend. Boots Drug were 
steady a t 55s. 9d., w ith Timothy W h ites 
higher at 42s. Nairn & Greenwich kept 
firm at 77,s. 6 d., following the maintenance 
of the dividend at 12} per cent., while Ba rry  
& Staines improved to 51s. 9d. W a ll  Paper 
Manufacturers deferred were 44s. 3d., De L a  
Rue were firm at 196s. 3d., but remained 
unaffected by the announcement of the for
mation of a subsidiary to deal w ith the big 
potential demand predicted for gas appli
ances. B ritish  Industrial Plasties eased to 
6s. 10 }d ., awaiting the dividend announce
ments. Erino id  were higher at 12s. Fisons 
were 52s., w ith B .  Laporte 85s. Grceff- 
Chemicals 5s. ordinary were 8s. 3d... and 
Monsanto Chemicals 5 } per cent, preference 
23s. B ritish  Drug Houses were 29s., Burt 
Boulton 24s,, and Cellon 6s. ordinary also 
24s. W .  .T. Bush have been maintained at 
70s., and W illiam  B lv th c  3s. ordinary at 
9s. 3d.

British  M atch kept steady at 42s. 3d., with 
Borax Consolidated 36s. 9d., B ritish  A lum i
nium 45s. 71d.t Im perial Smelting 13s. 9d., 
and Metal Box 91s. 3d. General Refrac
tories remained at 17s. 4}d., and Goodlass 
W a ll  at 18s. 9d. General E lectric , reflect
ing firmness in electric equipment shares, 
moved higher at 99s. 3d., w ith Ericsson 
56s. 6d., E v e r  Ready 42s. 9d., and Asso
ciated E lec tric  57s. 6d. Elsewhere,' Yo rk 
shire Dyeing & Proofing shares changed 
hands up to 18s., B ritish  T ar Products 5s. 
shares w ere  9s. 7}d., and B ritish  Glues A 
Chemicals 4s. ordinary again 9s. Pa in t 
shares continued firm, w ith P inchin Johnson 
40s., aided by market hopes of the results
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showing a further moderate improvement in 
dividend. InternaJiojial Pain t were lll is . 3d., 
and Lew is Berger JOfis.

Oil shares were generally well maintained. 
Shell, although “ ex " the maintained interim 
of '21 per cent, tax free, were higher at 
83s. I jd . ,  Burm ah Oil were also 83s. l jd . ,  
and Anglo-Iranian 107s. 6d. Apex (T r in i
dad), however, weakened'to 30s. Od. after 
an earlier rally.

British Chemical Prices
M ark et R ep o rts

T R A D E  in the London general chemicals 
market has now more or less reverted 

to normal after the recent slackening at the 
holiday period, although fresh inquiry has 
not been extensive. The price position 
throughout the market remains firm. In  
the soda products market a fa ir pressure is 
reported for supplies of soda ash, quotations 
for which are well held, while there is a 
steady demand for bicarbonate of soda, and 
solid and liquid caustic soda. N itrate of 
soda is a good market and inquiry for hypo
sulphite of soda is fu lly  maintained. Acetate 
of soda is steady and new buying interest in 
percarbonate of soda is recorded. Strong price 
conditions are maintained throughout the 
potash section, and offers of yellow prussiate 
of potash are finding a ready outlet. A

steady trade continues in acid phosphate of 
potash, and permanganate of potash is a 
good market. T rade in the coal-tar pro
ducts market has been more active during 
the past week, and the home market for 
pitch has been steady. A  steady demand’ is 
reported for crude tar and creosote oil. A 
fa ir trade is passing in the naphthas and 
xylols, w h ile  the demand for toluols and 
benzols is moderate.

M a n c h e s t e r .— The Manchester chemical 
market during the past week has been a 
trifle more active both from the point of 
view  of new inquiry and actual business, 
while a steady call for contract supplies in 
a fa ir ly  wide range continues to be reported. 
Caustic and most .other soda products, car
bonate of magnesia, pretty well all available 
potash chemicals, alum, and the acids are 
going steadily to the consuming end. Prices  
are 011 a firm basis in v irtua lly  every section 
of the market, w ith  few actual changes to 
record. Most of the fertilisers are being 
sold in fa ir quantities, but the seasonal 
trade in several lines is not yet fu lly under 
way.; The tar products are very strong in 
undertone and the m ajority arc finding a 
good outlet.

G la sg o w .— 111 the Scottish heavy chemi
cal trade, business In  the home trade has 
resumed its moderate activities after the 
New Year holiday. Export inquiries ore 
still rather lim ited. P rices  keep very firm.

J. M. S T E E L  & Co., Ltd.

Acldproof Cements DIammonlumphosphate Potassium Bichromate Solvents
Antioxidants Ethyl Cellulose Preservatives for Glues, etc. Strontium Salts
Aspllt Impervious Cement French Chalk Resins (synthetic) Synthetic Glues
Barytes Substitute Lead N itrate Rubber Accelerators Talc
Carbonate of Potash Manganese Borate Sodium Acetate Temperature Indicating
Caustic Potash (all grades) Methyl Cellulose Sodium Bichromate Paints and Crayons
Cellulose Adhesives Methylene Chloride Sodium Chlorate Thio Urea
Coumarone Resin Oxalic Acid and Salts Sodium Nitrate Urea
Cryolite (Synthetic) Plastidsers Sodium Nitrite W ax  Substitutes
Dehydrated Castor Oil Polishing Rouge Sodium Sulphate desiccated Zinc Chloride. Etc., etc.

Head Office : 
‘ Kern House," 36/38, Klngsway, 

LONDON, W.C.2

Branch Office :
Calder St., Lower Mosley St., 
MANCHESTER

Holborn 2532-3-4-5
Telephones:

Central 0524
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Add resisting

CO CKS . PIPES 
PUMPS . VALVES . ETC.

enilO X  Foundry Co. Ltd.

Glenville Grove, London, S.E.8

Specialists in corrosion problems

Telephone : 
C le rken w e ll 

2908

T elegraphic
Address:

"G as th e rm o , ** 
The mar ft of \  )  J  Sm ith , London.
precision and \ \  ^ ¿ /  B R IT I S H  M A D E  
efficiency T H R O U G H O U T

If you use *eat— It pays to measure it accurately

B. BLA CK  & S O N , LTD.
180, G o sw e ll Road, London , E .C .I

Thermometer Manufacturers (Mercury in Glass Type)
O f  a ll the p r in c ip a l S c ie n tif ic  In strum en t and  

laboratory  A p p a ra tu s  M anufacturers.

PROTECT WORKERS HANDS AGAINST 

IRRITANT SUBSTANCES

ROZALEX
Applied before work keeps hands healthy

KOZALEX L TD ., 10 NORFOLK S T ., MANCHESTER, 2

B O N E  A S H
PU REST A N D  FIN EST  

Highest Percentage of 
Tricalcic Phosphate

C  A F F E  R A T A  & C O . ,  L T D .
BEACON HILL, NEWARK, ENG.

T H E 'T E A N T E E ”  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  
S T E E L W O R K  
ET C .

r .& T . WORKS LTD
Phonet B ILLESD O N  261 • 

B I L L E S D O N ,  L E I C E S T E R

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

1 / 6  M ONTHLY 
19¡-annual subscription

E M P I R E  PR ESS  
N O R W IC H



THE

ENGINEERING
CO. (NOTTINGHAM) LTD. 
HASLAM STREET, CASTLE BOULEVARD 

N O TTIN GHAM
Telephone : NOTTINGHAM 46068 (3 lines) 

Telegrams: CAPSTAN, NOTTINGHAM

J a n u a r y  13, 19 4 5  * TH E C H EM ICA L A G E x l v

'm

SPECIALISTS IN 
H I G H  G R A D E  
R E P E T I T I O N  
W O R K  IN A LL  

M ETALS

J P B P p r

ON AIR MINISTRY, ADMIRALTY AND WAR OFFICE LISTS
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T H E

BRIT ISH  A SSO C IA T IO N  
OF CHEM ISTS

Is the professional Trade 
Union for all qualified chemists.
O NE of its many activities is the 
A P P O I N T M E N T S  SERV ICE .
Over 6,615 vacancies were 
notified to members during the 

past five years.
For particulars of Membership, write to :—
C. B. W O O D L E Y  175, Piccadilly,

C.R.A., F.C.I.S., London, W . I
General Secretary, B.A.C.

E D U C A T IO N A L
Great Possibilities for 

Q U A L IF IE D  C H E M IC A L  E N G IN E E R S  
K ey Men In Wartime and Afterwards. 

V iTA N Y of the finest posts In Britain In Wartime are 
reserved for Chemical Engineers. The same will be 

the caBe when the war is over. The vast technique and 
experience now being applied to Chemical Technology 
for war purposes will then be suitably utilised In recon
struction, and In trade and commerce.
Enrol with the T .l.O .B .Jor A.M .I.Chem.E. Examinations 
in which home-study Students of The T .I.O .B . have now 
gained •—

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

Write to-day for "  The Engineer’s Guide to Success ” —  
free, containing the world’s widest choice of Engineering 
Courses— over 200— the Department of Chemical 
Technology, Including Chemical Engineering Processes, 
Plant Construction, Works Design and Operation, and 
Organisation and Management— and which alone gives 
the Regulations for A.M.J.Chem.E., A.M.I.Mech.E., 
4.M .I.E.E., C. & G., B.Sc., eto.

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 ,

219 Temple Bar House, London, E.C.4.

F O R  S A L E
O H A R C O A L , A N IM AL, and V E G E T A B L E , horti- 
^  cultural, burning, filtering, disinfecting, medicinal, 
Insulating ; also lumps ground and granulated ; estab
lished 1830 ;  contractors to H.M. Government.— T h o s .  
Hill-Jones, L td ., ”  Invicta ”  Mills, Bow Common Lane, 
London, E. Telegrams, “  Hill-Jones, Bochurch, Lon
don.”  Telephone: 3285 East.
D U M P , Vertical, 3 Throw, by Bailey ; 10 in. Plungerr 
A by 14 in. Stroke, geared belt drive. T hompson & Son, 
(Millw all), Lt d ., Cuba Street, Mlllwall, London, E.14. 
East 1844.

“  Phone 98 Staines ”
'T 'W O  Copper Jacketted Tipping Pans, 18 in. by 10 in.

Copper Jacketted Pun, 24 in. by 24 in. ’ Triple 
Jacketted Drier by Melville Brodie. Spencer Hopwood 
Vertical Boiler, 6 ft. 6 in. by 2 ft. 9 in. 100 lbs. Two 
Digesters, 8 ft. by 4 ft. 100 lbs. w.p.

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

1 0 0  H YD R O  E X TR A C TO R S by leading makers 
from 18 in. upwards, with Safety Covers. 

Jacketted Steam Copper and Iron Pans. Calorlflers- 
Washing Machines— Gilled Pipes, etc. List sent on 
request. Randalls,Engineers,Barnes. T e l.: R lv .2436.
1 0 0 0  STRONG NEW W A TER P R O O F APRONS, 
x w v  To-day’s value 5s. each. Clearing at SOs. 
dozen. Also large quantity Filter Cloths, cheap. W il
tons Springfield Mills, Preston, Lanes. Phone 2198.

Secondhand 
M IX IN G  V E S S E L S  

for sale.
(~\PEN top jacketed M IX E R  ; bottom dished 

portion only being jacketed and constructed 
Internally of copper, with bolted-on east iron 
jacket, with top section of i  in. mild steel 
plate, giving overall depth of 4 ft. 10 in. by 4 ft. 
10 in. i l ia .; overdriven agitating gear.

Open top mild steel steam jacketed trough M IX E R  
or D R Y E R  by Fraser, Dagenham, constructed 
from &in. plate with riveted seams and bolted 
mild steel end p lates; trough 6 ft. 8 in. by 2 ft. 
6 in. by 2 ft. 9 in. deep ; bolted galvanised cover ; 
agitator containing six fork type paddles driven 
through gearing from f. and 1. pulleys.

Horizontal mild steel M IX E R  or B L E N D E R  with 
mild steel container 0 ft. long by 4 ft. dia. ; drum 
rotated ’through gearing from f. and 1. p u lleys; 
arranged with opening 2 ft. by 1 ft. 4 in .; screen 
available to cover opening when discharging to 
retain charge.

Totally enclosed horizontal mild steel steam jacketed 
M IX E R , 8 ft. 3 in. long by 2 ft. dia. : stirrer 
driven from f. and 1. pulleys; shaft running in 
glandcd bearings. UNUSED.

Horizontal cylindrical rotating M IX E R  by W. E. 
B urn ell; mild steel drum 1  ft. 9 in. wide by 3 ft. 
dia., driven through girth wheel and piniou from 
f. and I. pulleys ; feed and discharge opening 
arranged with cover equipped with quick-acting 
securing levers.

Horizontal mild steel unjacketed tilting M IX E R  by 
Joseph B aker; pan 3 ft. 2 in. by 3 ft. 2 in. by 
2 ft. 5 in. deep ; arranged with four heavy cast, 
iron agitator blades independently driven through 
helical gearing from reversing pulley, clutch 
operated.

Horizontal unjacketed tilting M IX E R  by Joseph 
B a k e r; mild steel pan 2 ft, 51 in. by 1 ft. 9J in. 
by 2 ft. d eep ; fitted internally with four "  L ”  
shaped mixing blades independently driven 
through gearing with dog clutches.

Horizontal high pressure steam jacketed M IX E R  
or A U T O C L A V E  l>y Lennox F oun dry; cast 
iron body 4 ft. 4 in. long by 2 ft. dia. ; mild steel 
ja c k e t; glandeil agitator shaft fitted with heavy 
stirrers, direct pulley driven.

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 ear L E E D S  and 

W O O D  L A N E , L O N D O N , W .12
1 A  A -G A LLO N  “  U ”  shape Vertical Mixing Machine, 
A ^ ^ com p lete with bevelled gears and striking gear. 
Offers— County Chemical Co., Ltd., Shirley, Birmingham. 
SHI.2294.

S I T U A T I O N S  V A C A N T
None of the advertisements below relates to a woman 

between 18 and 41 unless such a woman (a) has living 
with her a child of hers under the age of 14, or (b) is 
registered under the Blind Persons Acts, or (c) has a 
Ministry o f labour permit to allow her to obtain employ
ment by individual effort.
T  A B O R A T O R Y  A SSISTA N T (female) required for 
J-/ Industrial research work in North London factory. 
Qualifications up to Inter B.Sc. Bias on Chemistry or 
equivalent practical experience in laboratory work. 
W rite Box 1530 A .K . Advg., 212a, Shaftesbury Avenue, 
London, W.C.2.

S E R V IC IN G
('"'»RINDING of every description of ohemlcal and 

other materials for the trade with Improved mills.—  
T hos. H ill-Jones, Lt d ., ”  Invicta ”  Mills, Bow Common 
Lane, London, E. Telegram s: “  Hill-Jones, Bochurch, 
London.”  Telephone : 3285 East 
(G R IN D IN G , Drying, Screening and Grading of 
' Jr materials undertaken for the trade. Also Suppliers 
of Ground Silica and Fillers, etc. James K ent, Ltd. 
Millers, Fenton, Staffordshire. Telegrams : Kenmil, 
Stoke-on-Trent. Telephone : 4253 and 4254, Stoke-on- 
Trent (2 lines).



A/TONOM AItK service. Permanent London address. 
XTA Letters redirected. Confidential, os. p.a. Royal 
patronage. Write BM/M0N03C, W .C.l.

W A N T E D
A / flX E R — steam jacketted pan with two paddles 
XTAworking against each other. PR E SS— multi day
light, With hotplates, about 54 in. by 24 in. CA LEN D E R  
— for Polyvinyl chloride plastics at 140/150 deg. centi
grade. Box A  719, W . H. Smith & Son, Ltd., Man
chester, 3.
VKTA N TE D  regularly, Residues, Sludge, Slag, etc., 
yT containing Antimony, Cadmium, Copper, Lead, 

Nickel and Zinc. Oakland Metal Company Ltd., 
Willington, Derby.
■fl/ANTED.— Supplies of Nitre Cake in ten-ton lota. 
TT Box No. 2120 Tint Chemical A g e , 154, Fleet 

Street, E.C.4.
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■'IXT'ANTED—-Volumes 2, 3, 4, 5, 9 and 10 of Meliors 
Comprehensive Treatise on Inorganic and 

Physical Chemistry. Box. No. 2189, T h e  C h e m ic a l  
A g e ,  154, Fleet Street, London, E.C.4.

W O R K IN G  N O T IC E
■M“OTICE-is hereby given th at Ward Blenkinsop & Co. 
A^ L td ., A lan August Goldberg and Donald Maurice 
Besly seek leave to amend the Specification of the 
application for Letters Patent No. 563,558 entitled 
”  Improvements in and relating to the manufacture of 
sulphones.”

Particulars of the proposed amendment were set forth 
in the Official Journal (Patents) No. 2920, dated 
January 10th, 1945.

Any person may give Notice of Opposition to the 
amendment by leaving Patents Form No. 19 at the 
Patent Olfice, 25, Southampton Buildings, London, 
W.C.2, on or before the 10th February, 1945.

(Sgd.) H. L. SAUNDERS,
Comptroller-General. 

rT1HE Proprietors of the Patent No. 514,979 for 
A Deodorant Powder are desirous of entering into 

arrangements b y  w ay of licence and otherwise on rea
sonable terms for the purpose of exploiting the same 
and ensuring its full development and practical working 
in this country. A ll communications should be addressed 
in the first instance to Haseltine L ik e  & Co., 28, South
ampton Buildings, Chancery Lane, London, W.C.2.

A U C T IO N E E R S , V A L U E R S , E tc .
T 7D W A R D  RUSH TO N, SON A N D  K E N Y O N  
■E* (Established 1855).

Auctioneers’ Valuers and Fire Loss Assessors of 
CHEM ICAL W O R KS, PL A N T AND 

M A CH IN E RY,
York House, 12 York Street, Manchester.

Telephone : 1937 (2 lines) Central, Manchester.

" L IO N  B R A N D ”
METALS AND ALLOYS

M IN ERALS A N D  O RES ' 
RUTILE, ILMENITE, Z IRCO N, 
MONAZITE, MANGANESE, Etc.

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

GARSTON, LIVERPOOL, 19
ESTABLISHED  1869

COTTON BAGS
A N D

L IN E R S  f o r  SA CKS ,  B A R R E L S  and BOXES

W ALTER H. FELTHAM  &  SON., LTD.
Im p e ria l W o rk s ,  T o w e r  B rid g e  R oad , 

London , S .E .I

LARGE DEPT. FOR SCIENTIFIC BOOKS

¥ BOOKSELLERS TO THE W O R L D  +
N e w  and secondhand Books on all branches of 
C h e m is try  and eve ry  o th e r subject. S to ck  of 

nearly  th ree  m illio n  vo lum es. Books bought.

QUICK POSTAL SERVICE
119-125 CHARING CROSS ROAD, LONDON, W .C .2

T e le p h o n e : G e rra rd  5660 (16 lines)
Open 9-6 (Including Saturday)

C O U P O N - F R E E  
= C L O T H I N G —

OF SPECIAL INTEREST TO 
CHEMICAL W O RKERS

EX -PO LICE A LL W O O L  
SERGE SUITS

(Jackets and Trousers)
Tested and found Impervious to Acids, 
etc. Grade One Garments. Thoroughly 

cleaned and reconditioned.

3 5 /-  per suit
The above line has been tested in contact 
with all the well-known Adds and Alkalis, 
and has shown highly resistant qualities 

in all cases.
SAM PLE FO R W A R D E D  O N  R EQ UEST.

Terms : Nett m/a. Carriage paid on
orders over £10. Delivery : ex Stock.

WILLSON BROTHERS
EPSO M  SURREY Phone : E psom  1293
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K E E B U S H
Keebush is a non-metalli acid-resisting con
structional material embodying the following 
important features :— (/) Resistance to Corrosives. 
(2) Indifference to Temperatures up to I30°C. (3) 
Good Heat Insulation. (4) Low Specific Gravity. 
(5) High Tensile Strength. Keebush is ideal for 
the production of Pharmaceuticals, dyestuffs, 
intermediates, fertilisers, solvents, copper sul
phate and other metal salts. W r ite  for par
ticulars to—
KESTN ER EVAPO RATO R & 

EN G IN EERIN G  Co., Ltd.
S Grosvenor Gardens, London, S .W .I

“ Z U L O ”

ÜllÜSÄIi
LEIGH 
&SONS 

1 METAL
- WORKS

Orlando Sí. 
:: BOLTON.

CARBOY HAMPERS

LACTIC ACID
S U L P H O N A T E D  O I L S  

t a n n e r s ;  m a t e r i a l s  
• • •

B o w m a n s  (W a r r in g t o n ), l t d
CH EM ICAL M AN U FACTU RERS 

Moss Bank W orks : : : Near W IDNES

NITRALLOY STEELS
Nitrogen case hardened by the 
N I T R A L L O Y  patent process, 
SURFACE HARDNESS 1050-1 ISO 
Brinell— “ the hardest Metal Sur
face known to man.”  Write now 
for full particulars.

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

Phone: 60689, Grams: N ltrailoy, Sheffield

SWIFT
& COMPANY PTY. LTD.

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

A U S T R A L IA  A N D  N E W  Z E A L A N D .
Opeo to extend connections with

B R I T I S H  M A N U F A C T U R E R S
Head Office: 26/30, Clarence Street, Sydney, N.S.W. 

and at
Melbourne, Adelaide, Perth, Brisbane and Wellington 

N.Z.
Cable Address : SW IFT, SY D N E Y  

Bankers: Bank of New South Wales, Sydney and 
London.

TRIBASIC PHOSPHATE OF SODA
Free Running White Powder

Price and sample on application to :
PERRY & HOPE, LIMITED, Nltshill, Glasgow

C H E M I C A L  L E A D W O R K
TAN KS -  VATS —  COILS —  P IPEW O R K

W. G. JENKINSON, Ltd. T1sSr
156-160, A R U N D E L  S T R E E T , S H E F F IE L D

MAY W E QUOTE for

STEEL PLATE 
WORK?

Our long experience 
and excellent facili
ties help us to make 
first class Jacketted 
Pans, Stills, Auto
claves, etc., which 
please ourcustomers
Let us try to please 

you!
LEEDS & BRADFORD BOILER Co. Ltd.

S T A N N IN G L E Y  - - • N ear L E E D S

The fact that goods made of raw materials In 
short supply owing to war conditions are adver
tised In this paper should not be taken as an 
Indication that they are necessarily available for 

export.
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------- Manufacturers o f-------

LIQ U ID  FILLING MACHINES
FO R BA R RELS. C A N S A N D  DRUM S

BARREL W A SH IN G  MACHINES 
' SAFETY ELECTRIC HAND  

LAMPS A N D  TORCHES 
BARREL & CAN  INSPECTION 

TORCHES 
VACUUM  & PRESSURE RELIEF 

VALVES
FOR SPIR IT  ST O R A G E T A N K S 

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

DOWNS ENGINEERING WORKS
L I M I T E D

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

FOUR OAKS m a c h i n e s
for F A C T O R Y  L IM E W A S H IN G
The "FO U R  O A K S ”  way of 
quick and easy Limewashing, 
Colourwashing, Distempering 

and Disinfecting.

B R I D G E W A T E R
PATTERN 

SPRAYING MACHINE 
is made In two sizes,
18 galls, and 30 galls.

Catalogues free

All Prices are 
subject to con- } 
ditions prevail- ' 
ing at the time 
Orders are re

ceived.
So/e Manufacturers:

The Four Oaks Spraying Machine Co.
Four O aks W o rk s , Four O aks, B IR M IN G H A M  

W .  C. G. LUDFORD, Proprietor. 
Telegrams: Telephone:

“  Sprayers, Four Oaks," 305 Four Oaks,

C R O F T S  ( e n g i n e e r s )  LIMITED.
THORNBURV BRADFORD • ENGLAND

P U R E  D I S T I L L E D .

F A T T Y
A C I D S
O F  E V E R Y  D E S C R IP T IO N . ;

D rying, H alf-Drying 
and N on-D rying

v i i f t i  w m m w
L T D .

Victoria W orks, Croft Street 
Clayton, MANCHESTER, II
Telephone EAST 1082-3
Telegrams G LYC ER IN E

Manchester
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