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PRACTICAL RECOVERY
SOLVENTS

by

“ACTICARBONE”
methods

Äcetone Älcohol
Ether -Petrol
Rubber solvents Tri-chlor 

Esters

C om plete Plants for Ventilation, R ecovery and 
D istillation d esign ed  and insta lled .

Our large W ar-tim e experien ce is  availab le now , 
for study of P eace-tim e projects.

PRICE STUTFIELD & CO. LTD.
110, FENCHURCH STREET, E.C .3.

T el. ROYAL 1011 - ’G ra m s : E x conaec , F en , L ondon
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A . C .  W E L L S
& CO. LTD

P R O V I D E N C E  M l  I L S *  H Y O E *  C H E S H I R E

Writ® for fuiler 
particular* of 
these oil filtcn. 

Telep hone : 
H u de 953 

Telegrami :Un~ 
breakoble Hyde,

WELLS OIL FILTERS

NEW LIFEgive OLD 01
W ith  W a lls ’ W aste- 
O II F ilte r  you can use 
y o u r o il severa l tim es 
o ve r and change i t  m ore often . A  
thoro ug h ly re liab le  supply o f oil Is 
assured w ith  the use o f W e lls ' 
Special F il te r  Pads w h ich  w o rk  fn 
con junctio n  w ith  W e lls ' Patent 
Syphon Feed .

BAKELAQUE
PHENOLIC 

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

ATTWATER & SONS, Ltd.
Est. 1868

M I L L ,HOPWOOD STREET 
PRESTON, ENG.

H v i t i e

c h e m ic iU
Leading manufacturers are using M ONO 

“  Pumps for oils, alkalis, acids and phar
maceutical products of all kinds for both filterpress work and transfer. 
Uniform flow, free from pulsation, émulsification or aeration, plus 
self-priming and abrasion resistance are some of the reasons for the 
popularity o f the M ONO Pump in the Chemical Industry.
W ould you like to have data ?—it’s available on request.

H w d  Office : GRANITE HOUSE, CANNON STREET , LONDON, E .C .4 . Telephone : Mansion House 6101
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EVAPORATORS
b y  KESTNER

And the new
H O R IZ O N T A L  FILM EV A P O R A TO R  W H IC H  

ELIM IN ATES M ETA LL IC  C O N T A C T  O N  
A L L  H EA T IN G  SU RFA C ES .

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

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

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

' FILM T Y P E , H O R IZ O N T A L  O R  V E R T IC A L  
FO R C ED  C IR C U LA T IO N . SA LT IN G  T Y P E . 
S IN G LE  O R  M U LTIPLE  EFFEC T .
H IGH  VA C U U M  M U LTIPLE C IR C U LA T IO N  

FO R SEN SIT IV E L IQ U O R S .
SP EC IA L A C ID  EV A PO R A TO R S .

TANKS & VESSELS
Stainless 
Steel 
Aluminium 
and other 
Weldable Metals

London Office : 

149-151, Abbey House 

Victoria Street, S.W.1

M IX E R S  

PANS  
Receivers 

Dryers, etc.

Also at 

MANCHESTER 

and CARDIFF

A



WALLACH BROS
LTDF. W. POTTER & SOAR l t d

49 r TABERNACLE ST • LONDON •' 
' C lE rkcr. well 1448.9^.

C A R B O Y  D I S C H A R G E R
w ill em pty and e levate  up to  50 feet 
the con ten ts of any carb oy, bottle  o r 
vessel, and com plies w ith  all the con
d itio ns of the Facto ry  A c t o f 1937.

Applied before work keeps bands healthy
ROZALEX L T D .,  IO  N O R F O L K  S T . ,  M A N C H E S T E R , ;

KESTNER’S
5, Grosvenor Gardens, Westminster, London, S.W.

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

0  D ESIG N ED  
FO R SA FETY

#  B U I L T  
FOR SERV ICE

P I
Mm Potter’s guards 

are installed in 
works through
out the country 
and are distin- 
guishablebytheir 
sound construc
tion, good fitting 
and many exclu
sive features.

P H I P P  S T R E E T . LO N D O N . E .C .2
T tlechcntt : B/Shooifcte 2177 ( J  lin ts)

F i r s t  Aid Outf i ts ,  etc., complying 

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

F a c t o r y  T h e  r m o m e t e r s ,  etc

FIRST AID SUPPLY CO. 1925
88, NEWINGTON B U T T S , LONDON, S .E .I I

Te lep ho ne : R EL Ian ce  1823
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S a f e t y  F i r s t
S A F E T Y  F I R S T

T H E  “ O L D B U R Y ”  P A T E N T

PROTECT WORKERS HANDS AGAINST 

IRRITANT SUBSTANCES
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Even the L IZ A R D  faces a problem when sometimes his tail gets shortened by accident In 
the pursuit of his dual life. In such circumstances he does not attempt to follow his calling 
lacking equipment but straightway commences to grow another tail !

Have you a trade handicap equal to the tail-less Lizard? . . . many important IN D U S TR IA L  
PLA N TS are out of date or outw orn, consequent upon w ars ’ massive demands, and call 
for early R EC O N S T R U C T IO N .

The Chemical Trades advance at the urgent call of science and it has been our practice 
these many years to supply equipment perfectly related to the progress of the industry.

Consult our Chemical Engineers on Y O U R  problems concerning Chemical Plant in Stainless 
Steel, Copper, etc. U n it equipment, pilot plants o r complete installations for the Chemical 
Trades are designed and built by T H E  
LO N D O N  ALU M IN IU M  C O ., LT D .,
E n g i n e e r i n g  W o r k s ,  W i t t o n ,
Birmingham, 6.
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NEW ZEALAND IMPORTING COMPANIES 
S E E K  A G E N C IE S

The To d d  G ro u p  of Companies, established over 50 years— combined paid-up capital 
£825,000— invites correspondence from leading manufacturers and exporters (of all 
classes of goods that offer scope for substantial tu rnover) desirous of exporting— or 
increasing the ir exports— to New Zealand.

The Group is experienced in the importing and merchandising of diversified lines 
including engineering and technical equipment and supplies. W e  are also very 
interested in basic materials and chemicals. Specialists are employed in the various 
spheres. Representatives throughout N ew Zealand. Payments cash. References : 
The  National Bank of New Zealand, Ltd ., 8, Moorgate, London, E .C .3 .

We invite confidential correspondence giving full particulars o f your lines and bank references.

TODD GROUP
T O D D  G R O U P  L O N D O N  M A N A G E R , C H A IR M A N , T O D D  G R O U P ,

T E R M IN U S  C H A M B E R S , T O D D  B U IL D IN G .
6, H O L B O R N  V IA D U C T , W E L L IN G T O N , N E W  Z E A L A N D .

L O N D O N . E .C . I .  C a b le s : “  Todd B ro s ., W e llin g to n /*

Replies in the first instance to Todd Group London Manager, address above

A. J. RILEY & SON, Ltd.

Telegram s: "  BO ILERS. B A T L E Y ."  Telephone: 657 BA TLEY  (3  lines) ESTA BLISH ED  1888

Makers of

M ILD S T EEL  R IV ETED  A N D  
W E LD E D  VESSELS

JA C K E T E D  PANS CO M PLETE 
W IT H  A G ITA T O R S

SH EET  LEA D  O R  H O M O G EN EO U S 
L IN ED  VESSELS

T A R , B E N Z O LE  & O IL  ST ILLS

C O N D EN SER S , EV A PO RA TO R S 
A N D  D IST ILL IN G  PLA N TS

M ILD ST EEL  PIPES 
A L L  PRESSURES

LA N C A SH IR E , C O R N ISH  
EC O N O M IC  & W .T . BO ILERS

BATLEY, YORKS
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It s tarted  as an  octagonal steel 
billet, 7 ft. high. Now look at 
i t ! I t is a  steel tubular hollow  
of 2 ft. 6 in. b o re  and  30 ft. in 
length. It has no seam s, no 
w elds, no w eak spots any
w here. The transform ation 
occu rred  in five m ain and  
sim ple operations. The white- 
hot billet w as p ie rc e d  with a  
2 ft. p u n c h ; and  then p u sh ed  
through a  se rie s  of d ies until it 

the co rrec t length  and  
d id  w e say?  

only one firm 
can ca rry  out 

” p rocess. Don't

* That’s not all the story o f coarse. 
The tube may then be bored and turned 
with giant machine tools to further  
specified dimensions.

TU B E  C O ., LT D ., C H EST ER F IELD , E N G LA N D

A  Member of the Tube Investments Group.
C .R .C .5



LONDON ENGLAND

LAP ORTE
B .LA P O R TE  Ltd. LUTO N  'G..ral : Upwl* L.Ion

F in e  C h e m ic a l s  F o u  E v e r y  
p u k p o s e

The Research Chemist
The interest aroused in the public 

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

The research w orkers o f May & 
Baker have had their share o f w ar-- 
time difficulties to overcome. 
W ithout their efforts many of our 
custom ers would have been less 
satisfied with the service we have 
been able to  give them. Perhaps 
the problems which face you fall 
within the scope o f  their experience? 
If so, we should be pleased to 
attem pt to  solve them. Telephone: 
Ilford 3060. Extensions 71 o r 72.

May&BakerLtd
D A G E N H A M
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BARIUM CARBONATE 
BARIUM HYDRATE 
BARIUM M ON OXIDE  
BARIUM N APHTHENATE  
BARIUM OLEATE  
BARIUM PEROXIDE  
BARIUM STEARATE 
BARIUM SULPHATE  

; BARIUM SULPHIDE

SODIUM H YPO CH LO RITE  
SODIUM SULPHIDE 
SODIUM PERCARBONATE

SODIUM ACID PHOSPHATE 
SODIUM ACID PYROPHOSPHATE  
SODIUM PERPYRPPHÖSPHATE  
SODIUM PYROPHOSPHATE

M &  B Industrial Chemicals Series (No» x+).

SOAPS ' ' ’
ALKA LIN E CLEANERS . 
HYDROGEN PERO XIDE ;
AMMONIUM PERSULPHATE 
B EN Z O Y L PEROXIDE  
CALCIUM  PEROXIDE '
MAGNESIUM PEROXIDE  
POTASSIUM PERSULPHATE 
UREA PEROXIDE  
ZiN C PEROXIDE ■ -

T l i ANIÙM  O XIDE
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S. K. KABBUR, LIMITED
3, BASTION ROAD, FORT,

B OMBAY  —
with over 40 distributing centres all over 
India, are interested in the following groups 

of Dyestuffs :

BASIC VATS
ACID NAPHTHOLS
DIRECT BASES
DIAZO FAST SALTS
SULPHUR RAPID FAST COLOURS

COLOURS SOLUBLE IN OIL

Samples and quotations should be sent to 
their correspondents —

MESSRS. KABBUR & CO., LTD.
“ RADHA HOUSE,”
HIGHER ARD W ICK ,
MANCHESTER, 12.

In the event o f business payment is made on 
delivery to their warehouse at Manchester

Bank References are—
The Eastern Bank, Ltd.

-—The National Bank of India, Ltd. —-
The Imperial Bank of India 
The National City Bank of New York

I
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F O U N D E D  1830
Old-established yet up-to-date in every detail, 
th is o rg a n isa t io n  p ro v id e s  a s p e c i a l i s e d  
service for the chemical Industry that ensures 
rapid delivery and low prices all the time

M A N U F A C T U R E R S  A N D  P R O P R I E T O R S  O F

" I M V I T T A "  D E C O L O U R I S I N G  
I I X  T  l U  I  M  C A R B O N

PLUM BAGO  C H ARCO A L (W ood & Animal) M AN GAN ESE

" I N V i r T A "  b i t u m i n o u s  m a t e r i a l s  
I I X  V  I V r f  I  t - \  f o r  r o a d  c o n s t r u c t i o n

G p  1 m n  1 m r :  With imPr°ved mms, of
r V I I X U I I X V I  e v e ry  d e s c r ip t io n  of 

chemical and other materials fo r the trade

T H O M A S  H I L L - J O N E S ,  L T D .
M A N U FA C T U R IN G  CH EM ISTS, IN V IC TA  W O R K S , BO W  COM M ON  LA N E ' LO N D O N , E.3.

and a tM E E S O N 'S  W H A R F , B O W  B R ID G E , E .I5  : :  C O N T R A C T O R S  T O  H .M . G O V E R N M E N T

T e le p h o n e  : E A S T  3235 (3  lin e s). T e le g r a m s  :  H ill- Jo n e s  B o c h u rc h , Lo n d o n

What is an
Invisible A sse t?

Wherever Solvents are used in any 
quantity, the wastage caused hy 
evaporation is really an invisible" 
asset. Fortunately it. is an asset 
that can readily be translated into 
terms of pounds, shillings and 
pence, with the aid of a Solvent 
recovery plant. If you would 
like to know if  solvent recovery 
would be a  worth while proposi
tion in your case, our advisory 
department is alw ays willing to 
supply the necessary information.

S U T C L I F F E  SPEAKMAN
AND COMPANY L T D . ,  L EI GH,  LANCS

London Office: 82 Kino William Street, E.C.4 
Telephone: Mansion House 1285-6
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A COMPLETE INDUSTRIAL RUBBER SERVICE
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Y e t another Dunlop service available to Industry Is the manufacture 
of a complete range of ebonite fittings.
These are designed, w herever possible, to meet standard requirements 
and include pumps, piping, cocks, tees, bends (screwed o r flanged), 
rod, sheet, tubes and complete acid-resisting units.
Non-standard fittings can be specially manufactured on request. 

^  (Obtainable through your usual suppliers).

^DUNLOP
D U N LO P  RU BBER  C O . LTD . (G EN ER A L  RU BBER  G O O D S D IV ISIO N ) 
W O R K S  A N D  H EA D  O F F IC E : C A M BR ID G E STREET , M A N CH ESTER

London: C lerkenw el| House, C lerkenw ell Green, E .C .I .
Birmingham : Dunlop House, L ivery  Street, 3. L ive rp o o l: 24, C o rnh ill, Park Lane, I. 

Glasgow : 48-60 and 70-78, N orth W allace Street, C .4 .
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THIS APPARATUS MAKES

POTENTIOMETRIC 
TITRATION EASIER

THAN TITRATION BY 
COLOUR INDICATOR

W ith this, the M ullard Electrometric 
T itra tion  Apparatus Type E .920, a robust 
* magic-eye ’ tuning indicator replaces the 
usual fragile galvanometer. N o external 
battery is needed. D rift, a frequent bug
bear with such apparatus, has been 
entirely overcome — by an ingenious 
new circuit. T he apparatus is unaffected 
by changes in the supply-main’s voltage, 
and is equally suitable for research 
laboratory or factory. .Being extremely 
simple, to  use, operatives with no special 
training can use it. T he price is £ 33 . 10 .0 . 
F o r further particulars write to the 
M ullard Wireless Service Company L td., 
Measuring Apparatus Section, Century 
House, Shaftesbury Avenue, London, 
W .C .2 .

MULLARD
MEASURING APPARATUS

R E - S U R V E Y  O F  S O L V E N T S

diacetone 
alcohol

D iacetone alcohol (often  know n as 
cc d iacetone ”  for short) is a clear, co lour
less h igh-bo iling  liquid.

Its  a lm ost com plete  lack o f odou r makes 
this solvent particu larly  useful in  the 
p rep ara tio n  o f lacquers and  th inners  
used in  in te rio r decorating.

R eadily  m iscible w ith  w ater in  all p ro 
portions and  w ith  m ost o th er organic 
solvents, i t  is itse lf an excellent solvent 
o f  n itrocellu lose, cellulose acetate and 
m ost resins and  gum s.

I t  is one of th e  few organic chem icals 
w hich  m eets all th e  requ irem en ts o f  a 
su itab le  vehicle for castor oil in  hydrau lic  
brake fluids— com plete m iscib ility  at all 
tem p era tu res , h igh  boiling  p o in t, low 
freezing po in t, and  m in im um  effect 
upon  ru b b e r parts.
T h e  T P  p ro d u c t is characterised  by  an 
exceptionally  h igh degree o f  chem ical 
p u rity , and  consistency o f  quality . F u ll 
specifications and  data  w ill gladly be 
sen t free to in te rested  en q u ire rs , and  our 
T ech n ica l Service is a t you r disposal to  
help  in  solving p rob lem s o f  application .

TECHNICAL PRODUCTS LTD
ST. H E L E N ’S C O U R T , G R EA T ST . H E L E N ’S. 

L O N D O N , E.C.3 
T E L E PH O N E  : AVENUE 4321



Laboratory Glassware
used wherever GLASS and HEAT meet

made by CHANCE BROTHERS LTD. / 'O 'X
HEAD OFFICE AND W ORKS. SMETHWICK. BIRMINGHAM 

LONDON OFFICE: 10, PRINCES STREET,- WESTMINSTER, S .W .I ; . litDI imi

Stocks held by all recognised Laboratory Furnishers

T H E  C H E M IC A L  A G ENOVEMBER 17 , 1945

1500 ml



i r v A Í V E s

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

A L L O B A R B I T O N E  

C Y C L O B A R B I T O N E
FIN EST QUALITY.

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

PIERSON, MORRELL & CO., LTD.
(TH E  O R IG IN A L  BRITISH  ASPIR IN  M A KER S).

Q U E E N ’S ROAD - BARNET - HERTS
Phone :  Barnet 0723 Grams : Pierson M orrell, Barnet

S T E A M  6* W A T E R . F I T T I N G S  FO R  A L L  
P U R P O S E S

THE CHEMICAL AGE N o v e m b e r  17, 1945

ENSURE THE MAXIMUM OF EFFICIENCY 
TOGETHER WITH LONG LIFE  UNDER 

ALL WORKING CONDITIONS
Also SAND CASTINGS IN  A U  NON-FERROUS M ETALS  
IN CLU D IN G  H IG H  TEN SILE BRO N ZES  & ALUM IN IUM

Trionite Ltd., Cliffe Vale, Stoke-on-Trent

capacity.
El 22.

THE VALOR CO. LTD.,
B R O M FO R D , E R D IN G T O N , B IR M IN G H A M .

Valor FY
The  F IR E  E X T IN G U IS H E R  

F O R  O R D IN A R Y  
F IR E  RISKS

Install in your premises these 
efficient and sturdy Valor 
Fydrant New type Fire Ex
tinguishers made to the latest 
official British Standards
Specification for ordinary fire 
risks. O ther types and re
placement facilities available-

Further details on application.
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Very many users are now satisfied that “  Lithcote ”  Linings are sterile  and 
provide complete protection against corrosive media, being inert towards acids, 
solvents, brines, alcohol, fats, etc., and prevents contamination of vital products.

“  Lithcote ”  is unique as a lining of this type as it can be applied almost universally 
to any size and type of vessel, the larger vessels being lined “  in situ.

W e shall be pleased to receive your enquiries either for lining your existing 
equipment or for the supply and lining of new vessels.

Please ask or a copy o f  
our new Brochure.

All enquiries in the United  
Kingdom and Ireland  to—
N e w to n  C h a m b e r s  & 
C o . ,  L t d . ,  Th o rn c liffe  
Iro n w o rk s , n r . Sheffield

L IT H C O T E
T?tov&c(

NEWTON CHAMBERS CCO LTD THORNCLIFFE Nr SHEFFIELO
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w HYDROFLUORIC 
ACID

AMMONIUM BEFLUORIDE 
ACCUMULATOR ACID 

SODIUM FLUORIDE 
FLUORIDES

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

JAMES WILKINSON & SON, Ltd. 
TINSLEY PARK ROAD, SHEFFIELD
T e le f ra m s : “ C hem ical« , Sh effie ld ”  P ho n e : 41208-9

gives longer runs 
between regeneration

j
BURGESS ZEOLITE COMPANY LIMITED
68-7i,H0RSFFERRY ROM .WES1HINS7ER.S.W.I. Tel:AB8ey 1868

For 

DEVELOPMENT 

or

REPLACEMENT

CA N N O N
Acicl resisting

Glass-lined
EQUIPMENT

Cast Iron or Mild Steel

CANNON IRON FOUNDRIES LTD. 
DEEPFIELDS, NR. BILSTON, STAFFS.
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Now offsred in bulk: —  9

HYDRAZINE SULPHATE

T O  C O P E  W IT H  W A R T IM E  D E M A N D S  A N  
E N T IR E L Y  N E W  T Y P E  'O F  P L A N T  F O R  T H E  
C O N T IN U O U S  P R O D U C T IO N  O F  H Y D R A Z IN E  
S U L P H A T E  has been  in  operation  for th e  last year o r two. 
A m ple supplies are now  available for spo t delivery.

Samples, information and prices are available from  the makers, who 
w ill be g lad to assist in the developmettt o f the use o f hydrazine  

sulphate in your processes.

GENATOSAN LTD., LOUGHBOROUGH, LEICESTERSHIRE
Telephone : Loughborough 2292

40 years* experience 
enables us to supply

B E L T I N G
and

ENDLESS VEE ROPES
- of  - —

S u p e r la 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  •  B U R S L E M - S to k e - o n - T re n t
f t  j k  n n f C  « V  P hone: S toke-o n-Tren t 7181-2
t l n t l t m l v  V U t  J u l U l  W ir e , :  Be lting , Burslem
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BROTHERHOOD
a i r  a n d  g a s  c o m p r e s s o r s

—  : Also --

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

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

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

S T E A M  E N G I N E S  A N D
5 -S T A G E  C O M P R E S S O R  T U R B I N E S

400 At m

Descriptive Literature and Advice free on request

LTD. ■ PETERBOROUGH

LODGE COTTRELL
/■  ELECTROFILTERS
f O T  C L E A N  G A S

L O D G E - C O T T R E L L  L T D
1 j  n /r and W orks: B IR M IN G H A M
London Office : D R A Y T O N  H O U S E - G O R D O N  S T R E E T - W - C -  I

HIGH EFFICIENCY RECOVERY 
OF DUSTS AND FUMES FROM 
I N D U S T R I A L  G A S E S

THE ONLY MANUFACTURERS 
IN THIS COUNTRY PRODUCING 
E X C L U S IV E L Y  ELEC T R IC A L  

PRECIPITATORS
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Technical Education
I T  is ra re  for a  rep o rt to con tain  so 

m uch m ate ria l of first ra te  im portance  
as th a t issued on H ig h e r T echno log ica l 
E d u ca tio n  by the com m ittee u n d er the 
ch a irm an sh ip  of L ord  E u stace  Percy, 
A lm ost every  p a ra g ra p h  could  be m ade 
the them e of a  d iscussion th a t w ould 
take a ll th e  space we have availab le . 
T h a t being so, we sh a ll not a ttem p t to 
discuss it in  extenso , bu t ra th e r to give 
a  g en era l a p p ra isa l of its contents. To 
readers of T h e  C h e m ic a l  A g e , it  w ould 
be p reach ing  to th e  converted  to po in t 
ou t th a t th is na tion  m ust fo r the  fu tu re  
exist p rim a rily  by the sk ill and  b rains 
th a t a re  ap p lied  to  industry . W h a tev e r 
m ay be the fu tu re  set-up of B ritish  
industry  in  the reo rgan isa tion  th a t is 
now in p ro g ress , two th in g s are  certa in  : 
one is that, the best b ra ins of the country  
m ust be a ttrac ted  
into in d u s try ; the 
o ther is th a t those 
b ra in s  m ust re ta in  
freedom  of action 
and  m ust be g iven 
adequa te  sp u r for 
in itia tiv e  and en te r
prise. B ra in s w ith 
out en te rp rise  are  
w orth less. F o rtu n 
a te ly , the G overnm ent 
a lread y  recognises 
th a t, in the w ords 
of M r. H erbert 
M orrison, “  we can 
only  bu ild  social 
security  on in d u s tria l 
efficiency.”  W h e th e r 

.the  p resen t s ta te  of 
na tio n a lisa tio n  w ill
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also  g ive  scope for en te rp rise  rem ains 
to be seen. A t leas t it seem s to  be 
recognised in  the h ig h es t q u a rte rs  th a t 
th e  technical m an  is about to come 
into h is own.

In  a ll  industries  th e re  is a  cry for 
m ore techn ica l men. I t  h as  been 
pointed  out th a t in th is country  our 
un iversities and  co lleges a re  now  tu rn 
ing  ou t about 50 chem ical eng inee rs a 
year (who are  d is trib u ted  over the w hole 
of the in d u s try ); in the U .S .A ., w ith  a 
po p u la tio n  about th ree  tim es ours, the 
figure is 2000 to 3000 m en per annum .
F o r  the p ro p er p rov ision  of chem ical
eng inee rs in  th is coun try  we should
have 800 new  en tra n ts  a year. T he
sam e sort of p rob lem  faces o th er in d u s
tries. W hy  do w e n o t ge t th e  e n tra n ts?  
T h is  is the sort of p rob lem  w hich the 

Percy C om m ittee has 
had to face, and  it 
recognises th a t m ore 
and  b e tte r studen ts
m ust be a ttra c ted  to
our un iversities and 
technical colleges. 
T h e  rep o rt h a rd ly
answ ers th e  question  
“  W hy  ” ?( and  un til 
th a t question  is 
answ ered th ere  w ill 
be difficulty in a tt ra c t
ing  the r ig h t m en 
in  the requ isite
num bers.

T h e  rep o rt in d i
cates th a t there is 
“  u rg e n t need for a 
n a tio n a l cam paign  to
increase the p restige
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of th e  techn ica l p rofessions and  to 
coun te rac t the im pression  th a t the road 
to responsib le  executive posts in  indus
try  does no t lie th rough  those p ro 
fessions. I t  is la te r  po in ted  o u t th a t 
“  the h igh ly  tra in ed  techn ic ian  is often 
ig n o ran t of the p rin c ip les  of industria l' 
o rg an isa tio n  and  m anagem en t and  . . . 
o ften  shows no in c lina tion  to accept 
ad m in is tra tiv e  resp o n sib ility .” I t  may 
be tru e  th a t there  a re  academ ically - 
m inded  m en who axe con ten t to go 
th ro u g h  life  g ra p p lin g  w ith  technical 
an d  scientific p rob lem s and  w ithout any 
desire  to u n dertake  th e  responsib ilities 
of m anagem en t. O ne reason  for th is is 
th a t scientific and  techn ica l w ork is in 
itse lf ex trao rd in a rily  fasc in a tin g  and 
those who a re  ca lled  to u n dertake  
m anagem en t and  ad m in is tra tiv e  w ork 
g en e ra lly  rea lise  w ith  a p an g  th a t it 
m eans g iv in g  up  the m ost in te restin g  
p a rt of th e ir  work.

An em in en t chem ist who is now 
m anag ing  d irec to r of h is firm  p u t it to 
us th is w a y : “  T h e  tim e com es w hen a 
m an has to look a fte r  h is fam ily  and  to 
m ake som e m oney ; w hen th a t tim e 
com es he has to g ive up chem istry  and 
tak e  to com m erce.”  Is  no t th a t in a 
n u tsh e ll h a lf  the reason  w hy the best 
b ra ins a re  no t a ttrac ted  to industry  on 
the techn ical side f T he  com m ercial 
and  ad m in is tra tiv e  staff is  pa id  m ore 
th an  the techn ica l staff and no t in f re 
quen tly  has a h ig h e r sta tus. A young 
m an of en te rp rise  and  w ith  an  inde
p enden t tu rn  of m ind is n a tu ra lly  not, 
a ttrac ted  u nder conditions in  w hich he 
finds h im self reg a rd ed  as in fe rio r to the 
com m ercial m en of the sam e sta tus. 
T he  w ay to a ttra c t m ore technical en 
tran ts  of the r ig h t ca lib re  in to  industry  
is to m ake techn ica l posts m ore a tt ra c 
tive. T h a t is no t a p rob lem  in  educa
tion, no r is it  a  p rob lem  fo r the Percy 
C om m ittee. I t  is an  ad m in is tra tiv e  
prob lem  th a t in d u s try  m ust solve for 
itself. U n til i t  is solved* the re su lt m ust 
con tinue  to be unsatisfac to ry .

A nother difficulty in  a ttra c tin g  good 
b rains in to  industry  is financial. T he  
Percy rep o rt h a rd ly  touches on th is 
except by im p lica tion  w hen it adds its 
voice to those who a re  p lead in g  fo r m ore 
G overnm ent bu rsaries . T he  m ajo rity  
of young  m en canno t afford to go to a 
un iversity . V ery often  th e ir paren ts 
canno t afford to keep them  even if the

m ajo rity  of the u n iversity  expenses are  
paid by g ra n t. T h e re  are  m any who do 
find no urge  fo r le a rn in g  w hen the tim e 
com es to leave school and  who like to 
go in to  the works. W hen, la te r , the 
necessity  fo r fu r th e r education  daw ns 
upon them  they find th a t they have 
b u rn t th e ir boats and  there  is no road 
back, th e  fu n d am en ta l im pedim ent 
being financial. T h e  P ercy  rep o rt is 
g rea tly  concerned to find a road  back 
an d  qu ite  r ig h tly  m a in ta in s  th a t this 
road  shou ld  no t be th a t of even ing  
classes. T h e  re p o r t s ta tes : “  F o r  the 
best of such early  rec ru its , a t leas t, there  
should  be a  recognised p a th  back  to 
fu ll-tim e  education  th ro u g h  the p a rt- 
tim e courses of techn ica l colleges. F o r 
som e, th is  p a th  w ill lead  to C olleges of 
T echno logy  or to o ther techn ica l in s ti
tu tio n s ; fo r some it  should  lead  to the 
u n iv e rsity .”  I t  is  w idely u rg ed  th a t 
industry, m ust itse lf take  a  hand  in 
technical education . “  In d u s try  itse lf 
does som eth ing  in  th is field, and  m igh t 
do m ore ; bu t the S ta te  shou ld  do m uch 
more. U nless it does so, the w hole idea 
of fu ll-tim e or sem i-fu ll-tim e courses in 
C olleges of T echno logy  m ust b reak  
down. W e hope th a t the S ta te , hav in g  
d iscovered d u rin g  th e  w ar th a t special 
bu rsaries and  cadetsh ips can  a ttra c t a 
new sup p ly  of ab le  s tuden ts, w ill not 
neg lec t to ap p ly  th a t experience to the 
h a rd ly  less u rg e n t p rob lem s of p eace .”  

T he  C om m ittee has perceived  the 
need fo r techn ica l tra in in g  as d is tinc t 
from  academ ic tra in in g  and  in  o rder to 
p rom ote th is objective i t  h as  -m ade the 
fo llow ing  recom m endations : E ig h t
R egional A dvisory C ouncils should  be 
estab lished  in E n g la n d  and W ale s to 
co-ord inate  technological studies in all 
g rades of techn ica l in s titu tion . E ach  
council should  estab lish  an academ ic 
board  to ensure co-ord ination  on the 
teach ing  level and  there  should  be 
a rran g em en ts  fo r adequate  rep resen ta 
tion  of and  consu lta tion  w ith  in dustry  
on both  the council and the board . T he 
M in ister of E d u ca tio n  shou ld  establish  
a  s tan d in g  o rg an isa tio n , to be know n as 
the N a tio n a l C ouncil of T echno logy , to 
advise  on n a tio n a l aspects of reg ional 
policy. A lim ited  num ber of co lleges 
should  be selected as C olleges of T ech 
nology to  p rov ide fu ll-tim e  courses, as 
w ell as fac ilities  for post-g raduate
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studies. F o r  engineering ', about six 
co lleges are  suggested , exclud ing  the 
London a rea  ; o thers m igh t be selected 
for o th e r  b ranches of technology. T hese 
proposals set up a new  type  of tra in in g  
co llege and  in ou r opinion w ill p rovide 
m achinery  th ro u g h  w hich in dustry  can 
be supp lied  w ith  sen ior and in term ed ia te  
technical men. S pecial tra in in g  for 
adm in is tra tion  still appears  necessary  
—it m ay w ell be p rovided by the 
Staff C olleges m entioned below— and 
industry  m ust itse lf  select like ly  enndi-

N O T E S  A N D
Training Business Leaders

T H E  h ig h  degree  of tra in in g  av a il
ab le  to sc ien tists  and  technologists 

has no t h ith e rto  been m atched on the 
• ad m in is tra tiv e  side of B ritish  industry . 
G reat in te rest the re fo re  a ttach es ' to the 
news th a t an  A dm in istra tive  Staff 
co llege  is to be founded , w here men 
and w om en h o ld in g  sen ior positions in 
industry , com m erce, finance, the Civil 
Service, trad e  un ions, and social w ork 
w ill be ab le  to a tten d  courses. T he 
sy llabus w ill no rm a lly  be of three 
m onths’ d u ra tio n , and w ill provide 
oppo rtun ity  fo r study, reflection, and 
“  com paring  n o tes .”  D u rin g  a period 
in w hich industry  and governm ent are 
fo rm ing  new  re la tio n sh ip s , p a rtly  as the 
outcom e of the w ar' and  p a rtly  as a 
resu lt of p o litica l trends, the new  co l
lege w ill serve a  u sefu l pu rpose if it 
helps to d ispel suspicion and  foster 
m utual u n d ers tan d in g . M ost G overn
m ent officials are  s till ig n o ran t of the 
factors th a t de term ine  com m ercial 
p ractice , w hile  business m en are  not 
m uch be tte r in fo rm ed  of the inner 
w ork ings of the C ivil Service. T he  
inclusion of trad e  un ion ists and v o lun 
ta ry  social w orkers w ith in  the scope of 
the schem e is ano ther v a lu ab le  aspect.

An American Suggestion

D O U B T L E S S  some business men 
w ill reg a rd  the new  co llege w ith 

m isg iv in g ; any  form  of tra in in g  is still 
a p t to be suspect by those w ho le a rn t 
th e ir trad e  by ru le  of thum b. W e are 
there fo re  in terested  to read  th a t the 
need of be tte r adm in is tra tio n  in indus
try  is now recognised even in A m erica, 
still the  hom e fa r  excellence  of in d i

dates for fu r th e r tra in in g , to be effected 
by m eans of in tensive  courses w hich m ay 
be taken  a t any age.

T h e  rep o rt is a  courageous a ttem p t to 
suggest an o rgan isa tion  of h ig h e r  tech
nolog ical education  w hich w ill be m ore 
responsive and  ad ap tab le  to the needs 
of in d u s try  th an  th e  p resen t system, 
i t s  recom m endations w ould p rov ide the 
m ach inery  fo r education , b u t it  seem s to 
us to leave  unso lved  the p rob lem  of how 
it m ay be m ade possib le fo r studen ts to 
tak e  ad v an tag e  of it.

C O M M E N T S
v idua l en te rp rise . A ddressing  studen ts 
a t P rin ce to n  U n iv e rs ity , th e  A ssistan t 
S ecre tary  of the  U .S . N avy  recen tly  
suggested  th a t sen ior executives in 
business and  G overnm en t dep artm en ts  
should  a c tu a lly  exchange p laces for 
sho rt periods of duty . T h is , he  be
lieved , w ould  prov ide  an in s ig h t in to  
m u tua l po in ts of view  w ith re su lta n t 
ad v an tag es to a ll concerned. B ritish  
business m en who a re  s til l s tru g g lin g  
w ith  G overnm ent con tro ls w ould  h a rd ly  
w elcom e such a spell o f “  office ” — they 
m ig h t p re fe r to abo lish  W h iteh a ll !—but 
i t  w ould undoub ted ly  h e lp  if  som e of 
our c iv il se rvan ts  could  see a t first 
h and  the bu rden  im posed by th e ir  ru les 
and reg u la tio n s  on the day-to-day w ork
ings of business. T h ere  is c le a rly  a 
g re a t chance for th e  new  A d m in istra 
tive C ollege to b rin g  fresh  in s ig h t to 
b ea r on the p roblem s of post-w ar in d u s
try . I ts  sponsors in c lude  M r. Geoffrey 
H eyw orth , the ch a irm an  of U n ilev e r, 
w hose view s on the n eed  of tra in in g  for 
in te rn a tio n a l trad e  we com m ented upon 
la s t week.

F ire w ith ou t S m ok e

R E A L  p rog ress is be ing  m ade in the 
cam paign  for sm oke abatem en t. At 

the conference on post-w ar p lan n in g  
held  on N ovem ber 8 a t thé C ivic C entre , 
S ou tham pton , th ree  im p o rtan t papers 
w ere  presen ted  on, various aspects of the. 
sub ject ; and these w ere follow ed up  by 
a  jo in t m eeting  in  M anchester, a t the 
E n g in e e rs ’ C lub, in  w hich th e  In s titu te  
of F u e l com bined w ith the  N ationa l 
Sm oke A batem ent Society in  a  discussion 
on D om estic F u e l Efficiency and  Sm oke 
P roduction . T h ree  m ore p apers  of the
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h ig h est va lue  w ere read  here , and , from  
the techn ica l m an ’s po in t of view , the 
las t of th e  th ree , on “  T h e  P rov ision  of 
Sm okeless F u e ls ,”  by D r. G. E . F oxw ell, 
w as of th e  g rea te s t im portance. I t  is 
e spec ia lly  in te re s tin g  to note th a t the 
sam e au tho rity  is to read  a p ap er on 
Fuel U tilisa tio n  g en e ra lly  a t  the In s ti
tu te  of F u e l’s G lasgow  m eeting  on 
N ovem ber 3 0 ; and it is not s tre tch ing  
the im ag ina tion  very fa r to suggest 
th a t th is p ap e r w ill g ive the fu lle st con
sidera tion  to' every aspect o f the subject. 
I t  is, indeed, h igh  tim e th a t the p roper 
use of fuel, w ith  the concom itan t 
a tta in m en t of sm okeless a ir , took a m ore 
p ro m in en t p lace in th e  m inds of the 
people  of th is coun try , for, as M ajo r 
M arkham  said  at S ou tham pton , “ T he  
loss to B ritish  in dustry  and  trade  
th ro u g h  m an-m ade fog h a s  been assessed 
a t a  s ta g g e rin g  fig u re ,”  no t to speak  of 
th e  heavy  to ll in “  d ir t, disease, death , 
and lost aesthetic  v a lu es .”  T he  
chem ical in d u stry , also, is w ell aw are 
of the v a lu ab le  p roducts th a t can become 
av a ilab le  to it if ou r coal is p roperly  
processed.

Pyrenean Petrol

G R E A T  hopes w ere raised  in F ran ce  
round  about 1939 th a t a p len tifu l 

source of su b te rran ean  oil existed  in the 
neighbourhood of the tow n of Saint- 
G audens, in  the fo o th ills ,o f the Pyrenees. 
T r ia l bo rings tapped  a pocket of 
pe tro leum -bearing  gas a t a  dep th  of 
4500 feet, and  a baseless rum our was 
c ircu la ted  th a t B ritish , A m erican, and 
R ussian syndicates w ere seek ing  shares 
in thes exp lo ita tion  of th is h id d en  w ealth . 
In  the fo llow ing  year, how ever, a G er
m an com pany , K on tinen ta l-O el, was 
g ran ted  exp lo ra tio n  rig h ts  by the V ichy 
M inister of ' P roduc tion , and boring 
equ ipm en t on a considerab le  scale was 
tran sp o rted  to the site. B efore it could 
be used, how ever, the G erm ans w ere 
ob liged  to qu it, and  severa l thousand 
yards of steel p ipew ork  s till rem ain  in 
the goods-yard  a t Sain t-G audens. T he 
ac tua l fac ts a re  these. A fter a  p rom is
ing  s ta r t in  1940, w hen a lim ited  supply  
of oil of ex ce llen t q u a lity , resem bling  
th e  P ennsy lvan ia  petro leum s in  com 
position , w as ob ta ined , m any  m ore 
borings w ere sunk , b u t up: to the presen t 
no  m ore oil has been s truck  ; in  com pen
sa tion , how ever, a  steady  supp ly  of

n a tu ra l gas has been m ain ta ined . T h is  
is no tab ly  rich  in  bu tane , and provides 
abou t 500 tons a m onth' of l ig h t  fuel oil, 
w hich is ex trac ted  in the refinery a t 
Sain t-M arcet, a few m iles north  of 
S ain t-G audens. T o-day , six  gas w ells 
a re  in  opera tion , m ost of them  producing  
over 200,000 cu. m. per day  of a gas of 
h igh  calorific value, reckoned a t about 
th ree tim es, th a t of tow n gas. T he. gas- 
is d ried  and  p iped to Sain t-G audens and 
T ou louse , w here it is used for both hea t
ing  and (w hen com pressed) for p ro p u l
sion, and  an extension of the pipe-line 
to T arb es  is u nder construction . An oil
en g inee r estim ates the daily  saving
effected to be eq u iva len t to 46,000 lifres 
of pe tro l and 3 13 , tons of coal, a reason 
ab ly  im p o rtan t contribu tion  to the local 
econom y.

X-Ray Jubilee ,

I T  is a sad reflection, indeed, on the 
perversion  and decline of G erm an

science th a t the m ost e labo ra te  Jub ilee  
celebration  of R ö n tg en ’s d iscovery of 
X -R ays on N ovem ber 8, 1895, should 
have been) staged  in  B rita in . M any
learned  societies have  honoured the 
occasion ; and the R oyal Society con
vened a m eeting  on T h u rsd ay  last week 
a t B u rlin g to n  H ouse, w hich was 
atten d ed  by m any d istingu ished  scien
tists , in c lu d in g  a num ber of guests  from  
overseas. On th is occasion the P res i
den t recounted rem iniscences of h is 
C am bridge  days, w hen R ö n tg en ’s d is
covery  first becam e know n -in this
country  and (as is so often the case)
was received  w ith a lm ost un iversa l 
in c red u lity —except by “  J . J . ”  S ir
H en ry  D ale  m ade the com plim en tary  
com m ent th a t R ö n tg en ’s fa r-reach ing  
discovery w as “ the  re su lt of a  happy  
acciden t, w hich happens to the m an who 
deserves i t .”  T he  P res id en t w as fo l
low ed by an  illu m in a tin g  speech from  
S ir L aw rence B ragg , who said  th a t it 
was am azing  how  m any th in g s R ön tgen  
had rea lised  (considering  the s ta te  of 
science a t th a t tim e) w hen he presen ted  
his fam ous p ap er a t W ürzbu rg . Since 
then  X -rays have  becom e ind ispensab le  
in a lm ost every  branch  of science, 
no tab ly  in  m edicine, w hile p lay in g ,
m ore recen tly , an ever-increas ing  role 
in industry .
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Patent Policy in the United States
Possible Effects on British-Owned Patents

by  S . M IT T L E R , A .F .R .A e .S ., A .M .I.M ech .E .

A TTEN TION  has been focussed on the 
trend of patent policy in the United 

States by the publication of the agenda for 
the staff of a new Committee on the Patent 
System, which has been set up by President 
Trum an, to work under Mr. Secretary 
Wallace, with Mr. W illiam II. Davis as 
chairman.

Taken as a whole, the programme set out 
in the agenda appears to be a revolution in 
the U.S. patent system. A closer analysis, 
however, shows th a t many of its points are 
more or less the absorption of ideas which 
have been practised in this country and on 
the European Continent for some time.

The publication of the agenda was pre
ceded by the Report of the Temporary 
National Economic Committee (T.N.E.C.) 
in 1938, and by tha t of the N ational P aten t 
Planning Commission (N .P.P.C.) in 1943, 
and by decisions of the Supreme Court and 
of Lower Courts.

Among the new committee’s objectives is 
the setting up of a “ comprehensive public 
register of science as applied to the useful 
a rts .” This is by 110 means a new depar
ture : every patent library has to serve this 
purpose, for it is the publication of the in
vention in return  for which the patentee is 
granted a tem porary monopoly. If the effi
ciency of the U .S. P aten t Register and 
L ibrary is improved by the new committee, 
and an example is thereby set to the corre
sponding institutions of other countries, in
ventors, industry, and the public alike will 
benefit.

T h e  “  F la sh  of G en iu s ”
This point of the agenda has been fore

shadowed by some of the above-mentioned 
Ifegal -decisions. The leading case is Cuno 
v. Automatic  (314 U .S. 84, 1942, CD 723), 
where the Supreme Court (Justice Douglas) 
denied infringement of a patent because its 
subject m atter did not. show “ the flash of 
creative genius,”  but “  merely the skill of 
the calling,” and hence ‘‘ lias not estab
lished its right to a jfrivate g ran t on the 
public domain.” This case unleashed a 
flood of comments; for example, a leading 
periodical of the American patent profes
sion, the Journal oj the Patent Office 
Society, published a special “  Flash of 
Genius ” issue in November, 1943, and 
many articles on this subject in other issue.

I t  appears, however, that the importance 
of this decision was considerably overesti
mated. The decision of a lower court, the 
Court of Customs and Patent Appeals, in 
re Shortell, April 4, 1944 (565 O.G. 526,

142 F (2d.) 292, 61 USPQ 362), attributed 
to Judge Lenroot, since retired, says tha t 
the “ Flash of Genius ”  expression in the 
above case merely emphasises the well- 
known requirem ent for patentability “  tha t 
a process performed, or a thing produced, 
must not he obvious to one skilled in the 
a r t .”  Another point in  this rem arkable 
decision is “  tha t new standards should not 
be created by the Lower Courts, bu t should 
be left to the legislation by Congress.”

The introduction of a legal definition of 
invention, on the basis of the decisions of 
the Supreme Court since 1930, is on the new 
committee’s agenda. Such definition was 
repeatedly attem pted at the end of the 19th 
century, when patent legislation was intro
duced in various European countries, and 
was always given up as impossible. I t does 
not show much confidence in the feasibility 
of such a definition, tha t the splitting up of 
inventions into different grades, each with 
its standard of inventiveness of its own, is 
an alternative consideration before the new 
Committee. Incidentally, such a step would 
follow to some extent the example of the 
German Gebrauchsmuster (utility model).

T w o G ra d e s  of P a te n t
The introduction of two different grades 

of paten t might have some repercussions 011 
the position of B ritish patentees, whose 
U.S. patent applications are based on patent 
applications acceptable to the British 
P aten t Office. The practice of the U.S. P aten t 
Office is already much more severe than th a t 
of the B ritish P a ten t Office. The Comp 
troller, or the British Appeal Tribunal, in 
case of doubt of the inventiveness of a 
pa ten t application, use their discretion in 
favour of the applicant, based on the con
sideration th a t a refusal to seal the patent 
would be final, while the validity of a 
patent, when granted, is still open to revi
sion by petition for revocation to the Court. 
(Section 25, Paten ts and Designs Act, 1907- 
1942), when the Court of Appeal and, if 
leave is given, the House of Lords, are 
available for appeal to the patentee and 
the petitioner alike.

According to S. Spintman (J . Pat. Off .  
Soc., 1945, p. 422), there is no difference 
between the principles applied by the U .S. 
P aten t Office and the Courts. However, 
while in the source of official examination a 
single examiner can devote a few hours to 
the examination of an invention forming the 
subject m atter of a patent application, a 
host of investigators is comhing the patent 
libraries all the world over for weeks or
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even months in search of prior a rt affecting 
the validity of a patent contested In court. 
If the extensive material thus collected 
were available to the examiner, he would 
not come to a decision different from that 
of the Court.

If by the introduction of two different 
grades of patent the standard of inventive
ness for the upper grade were to be raised, 
the difficulty of obtaining a U.K. patent on 
an invention acceptable to the British 
Patent Office would be increased still fur
ther. The requirem ents of inventiveness 
for the lower grade of U.S. patents would, 
on the other hand, probably be well below 
those of British patents.

The suggested lower-grade U.S. patents 
would not convey exclusive rights to the 
patentee, bu t would entitle him to compen
satory relief only. This, again, is nothing 
original; it  is comparable with the slate of 
a British patent endorse^ with Licenses of 
Right under Section 24 of the P aten ts Act, 
when the terms, in default of agreement, 
may be settled by the Comptroller.

D ecisions on T eam  W ork
A decision bv a lower court in re Potts v. 

Coe (140 F  (2d) 470, 60 USPQ 226). seems to 
be more im portant for the trend of develop
ment of patent policy in the U nited States 
than the “  Flash of Genius ” case men
tioned above. In  brief, this decision of the
C.C.P.A . staled th a t a discovery which 
would have amounted to invention, if made 
by an independent inventor, is not to be 
considered inventive when made in an 
organised research laboratory.

This view was not, so far, universally 
adopted. F or example, the decision of a. 
Circuit Court of Appeal in re Chicapo Steel 
Foundri/ Co. v. Burnside Man. 20, 194.0; 
56 USPQ 280, 132 F(2d) 812, CCA 7th), is 
closely in agreement with the British prac
tice when saying : “  Our interest is in the 
child, not in how or where it was horn, or 
who w ere.its parents . . . w-hether it came 
as a flash to the mind . . .  or by long pains
taking search and experim entation.”

The view expressed in Potts v. Coe has 
been incorporated into the agenda, and it  is 
proposed to distinguish between *' individual 
achievement,”  the protection of which is 
the aim of the U .S. patent law, and “  step- 
by-step improvement, the result of skill and 
experimentation in the use of existing know
ledge . . . whieh is not invention.”  The 
policy underlying the above case and its in 
clusion in the agenda is the prevention of 
a monopoly covering an entire field of in
dustry. bv systematic investigation of all 
possible lines of approach, and their cover
ing by patents. Tt will be remembered th a t 
big industrial concerns, particularly  T.G. 
Farben , and the firms in Allied countries in 
cartel agreement with the German firm, de
veloped this system of “ hedgehog posi

tions,”  the detrim ental economic and politi
cal effects of which have been exposed by 
the U .S. A ttorney General since the entry 
of the United States into the wnr.

In the British patent system there are 
safeguards (see Section 27 of the Patents 
Act) against the abuse of monopoly, other 
than those in the United States. However, 
even in this country, the problem is now 
under investigation by the P aten ts Commit
tee of the Board of Trade.

If the principle of Polls v. Coe were 
adopted in U .S. patent law, this might, of 
course, affect the U .S. patents of British 
firms working on lines of organised research. 
As a m atter of fact, many valuable British 
patents are taken out by industrial firms for 
developments in design, production, or re
search made by their staff. The British 
patent system admits co-applicants as the 
“ true and first inventor or inventors ” 
(Section 1 of the Act), and is therefore 
more favourable to the protection of team 
work than the U .S. patent system, accord
ing to which the inventors only, and nobody 
else, may apply for a patent, which can, of 
course, be assigned. This is the rule with 
inventions made by “ captive inventors,” as 
employees of industrial research laboratories 
are called in the United States.

British would-be patentees of U.S. patents 
will be well advised to adopt, with a view 
to “ exporting ”  their inventions to the 
United States, a method of drafting their 
British patent applications in a way com
plying with the new American practice. 
This means, inter nlia, drafting the princi
pal claims in such a manner that each of 
them covers clearly the invention of a sole 
inventor, nr of one of several inventors, or 
the jo in t invention of several such indivi- 
viduals, bu t not any anonymous team work. 
The ln tter may, of course, be covered bv 
other claims for " home consumption,”  
which would not then be incorporated into 
a corresponding U .S. patent application. 
This would mean an extra burden on the 
patent agent and on the industrial staff who 
furnish him with the necessary information, 
but probably the British patents, too, would 
benefit from such clear-cut claims.

T ru e  and Spurious Inventions
Great inventions of free-lance inventors 

are few and far between in every country. 
The natural consequence of commercial ex
ploitation of pioneer inventions is the 
formation of a research departm ent for their 
development, and a series of patent applica
tions, which is just what the trend of Ameri
can patent policy intends to curb.

There are, of course, many inventions of 
free-lance inventors of a standard comparing 
with that of the average development work 
done by employed inventors, and there is 
also quite a number of “ spurious inven
tions,”  the offspring of imagination un
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fettered by skill or knowledge. The la tter 
are comparatively harmless under the 
British patent system, as they seldom 
survive the end of the fourth year, when the 
first renewal fee becomes due. In the 
United States, however, a patent lasts 17 
years from the date when it is granted, 
without any renewal fees, and consequently 
sqeh spurious patents may become a 
nuisance.

O ther P roposed  R eform s
Other reform- proposals are, as stated 

above, more or less adoptions of provisions 
that have been in force in this country, or 
elsewhere in Europe, for quite a long time. 
For example, a petition for revocation of a 
patent may be presented in this country 
by the A ttorney General himself or by any 
person authorised by him, under Section 25 
(4a) of the Act. Such authorisation (the 
fiat) will be given to any person, who 
proves a reasonable bona fide  interest, such 
as the intention to take up manufacture on 
lines blocked by a paten t he considers in
valid. I t  is now proposed to introduce offi
cial action against a granted patent, and 
action by a petitioner for thé revocation 
of a patent outside the customary defence 
against an action for infringement, into the 
U.S. system.

T his would be similar ,to the above-men
tioned section of the British patent law and 
would go beyond the practice of the Central 
European patent systems, where a patent 
stood as it was granted by the P a ten t Office, 
unless attacked by a petition for revocation. 
Then the Court or the Departm ent of Nullity 
of the P a ten t Office could go beyond the 
petition and restric t or invalidate the 
patent 011 grounds different from those 
brought forward by the petitioner. Simi
lar powers are suggested in the U.S., propo
sals, but they seem to be covered by the 
more far-reaching suggestions mentioned.

It is not to be anticipated that, by the 
adoption of any of these reform proposals, 
the interests of British patentees of U.S. 
patents would be materially affected.

S um m ary
The agenda of the Committee on the 

P a ten t System in the United States should 
be considered against the background of 
previous Committee Reports, and of some 
leading cases of which Potts v. Coe (Indivi
dual Achievement versus Step-by-Step De
velopment) seems to be even more im portant 
than the famous “ Flash of Genius ”  case, 
Cuno v. Autom atic. The prevention ' of 
abuse of monopoly is the guiding principle 
of the reform proposals, many of which in
volve adoption of British or Continental 
European practice into the U .S. patent sys
tem. British patent interests may be 
affected by the restraining attitude iowards 
organised research patents.

A  Valuable Record
X.C.S. Chem ical E ngineering Jo u rn a l

T H E. Imperial College Chemical Engineer
ing Society is to be congratulated upon 

their venture in producing a very creditable 
rdsumó* of the addresses given to the Society 
during the past year. We can always rely 
on Mr. M. B. Donald, the president, of the 
Society, in infuse enthusiasm into whatever 
he undertakes, and we suspect that he has 
had a great deal to do with this publication. 
The book is well bound and is prin ted  011 
good paper, a point for congratulation under 
present conditions.

S ir  A. E g erto n ’s Review
Not the least interesting of its contents 

is the review by Prolessor Sir Alfred 
Egerton of the war-time work of the D epart
ment of Chemical Engineering and Applied 
Chemistry, no mean measure of what the 
nation owes to its scientific workers. I t  
was a t first decided to break up the Chemi
cal Engineering Department on the outbreak 
of w ar; the teaching staff were to be trans
ferred to Edinburgh and all research work 
would have been shut down, with complete 
abandonment of post-graduate work. I t 
happened, however, that one or two investi 
gations on hand were of interest to the 
Ministry of Supply and to the Services. 
This, fortunately, reprieved the Departm ent; 
by December, 1939, the D .S.I.R . had decided 
to finance the methane liquefaction research, 
and all idea of moving elsewhere was 
abandoned; and by April, 1939, the D epart
ment had three research groups in action.

Among the investigations described were 
the preparation of ethylene oxide, the sol
vent extraction of methane from gases, work 
on the utilisation of liquid methane as an 
alternative fuel to petrol, the investigation 
by electron diffraction technique of the 
causes of wear in aero engines, the bonding 
of rubber to metals, and lubrication. A 
good deal of work was dqne on fire preven 
tion and on operation “ Fido.” R. P. 
F raser’s group was engaged (among other 
things) with the activities of the Petroleum 
W arfare Department. The inquiry into 
heating and ventilating on behalf of the
D .S .I.R . and the Ministry of Works has 
occupied a great deal of time, and the blast 
furnace group under Dr. H . L. Saunders 
lias carried on steadily through the war.

The workshop staff is to be congratulated 
on making the equipment needed for the 
experimental work. Professor Egerton re
calls a case “ when six rather complicated 
instruments were needed in six weeks to 
tide over a six months' interval between the

* * Journal o f the Imperial College Chemical Engineer
ing Society, 1945, Vol. 1. Pp. 78. 5s. Cd. (Copies 
obtainable from Mr. E. T. Moss, Chemical Engineering 
Department, Chemical Technology Building, Prince 
Consort Road, London, S.W.7.)
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single experimental model and the produc
tion job. We were able to do this for the 

•Ministry of Aircraft Production with, I  
understand, highly important consequences.” 

The varied lectures delivered by outside 
experts which are summarised in this pub
lication comprise such subjects as the 
Fischer-Tropsch process, accident prevention 
in the chemical industry, chemical engineer
ing in the plastics’ industry, investigation 
of the drying of solid granular materials, 
industrial (low measurement, the gas indus
try, rad ian t and high-frequency heating, etc.

In  offering our congratulations to the 
Society on its enterprise, mention may be 
made that the Editor, Mr. E . T. Moss, is 
the recipient of the Hinchley Bronze Medal 
for 1915 of the Institution of Chemical 
Engineers. The virile character of the 
Department makes it particularly gratifying 
that (to quote from Sir Alfred Egerton's 
review) “ Messrs. Courtaulds have appre
ciated the importance of the Department in 
relation to the future of the chemical in
dustry by their generous gift of rather more 
than .£100,000 towards the .establishment of 
a Chair in Chemical Engineering.”

N ew  Disinfectants
A Critique of Testing Methods 

by P . W. BRIAN, M .A ., Ph.D .

A  RECENTLY-ISSU ED  pamphlet* re 
prints two papers first published in 

1043. The first describes two new disinfec
tants of the substituted phenol type, 
developed by Givaudan-Delawanna. These 
substances, G-4 (2,2'-dihydroxy-5,5'-dichloro- 
diphenyl-methane) and G -ll (2,2'-dihydroxy- 
3,5,6-3',5',6'-hexachloro - diphenyl . m ethane), 
are both highly active against Staphylo
coccus aureus, having phenol coefficients 
a t 37° C. of about 125 and 146 respectively, 
but G-4 is much tlfe more active against 
Salmonella typlii, having a  phenol co
efficient at 37° C. of about 105 as compared 
with about 20 for G -ll. G-4 is claimed to 
be relatively non-toxic and non-irritant, 
though no data are given, and because of 
this and its high all-round bactericidal effi
ciency may well be of use in formulation 
of household disinfectants. Among the 
immense variety of substituted phenols, it 
seems most probable that there will be many 
that will have properties in every way as 
desirable as those of G-4, since recent 
evidence indicates that the mode of action 
of all phenols is similar and relatively non
specific. I t  will be of interest, nevertheless, 
to see whether this substance does become 
of practical importance.

The second paper discusses aspects of the 
technique of evaluating bactericides. The 
author finds, in common with many other 
workers, that using the standard (F.D.A.) 
method for estimating phenol coefficients, 
wide variations in the coefficient found occur 
in replicate experiments, so that it  is not 
possible, as the author puts it, to obtain 
“ a specific numerical coefficient figure for 
a definite strength of solution being tested .” 
I t  seems to the present writer that this is, 
111 any case, an ideal tha t cannot be 
achieved, though the degree of vari»-

* A. It. Cade, y ew  Disinfectants and a Critique of 
Methods o f Testing Phenol Coefficients. I fe w  Y o r k : 
Givaudan-Delawanna, Inc. (pp. S).

tion might be reduced by suitable methods.
I t  is of interest to consider one of the 

factors responsible for the variability of 
results reported in this paper in relation to 
technique. The individual bacterial cells in 
a given population vary in their suscepti
bility to a bactericide. The curve relating 
mortality to concentration of bactericide is 
of the usual sigmoid type representing an 
integrated frequency distribution. If one is 
comparing two bactericides one might, for 
instance, compare them on the basis of the 
concentrations required to cause 50 per cent, 
mortality (LD 50), that is, the concentra
tions required to kill an “ average ” cell, 
or on the basis of the concentrations causing 
complete mortality (LD 100). I t  is the
LD 100 tha t is usually observed in bacteri
cidal assays, and it has certain very con
siderable theoretical disadvantages, though 
it is technically easier to devise experimental 
methods for its determination than for deter
mination of LD 50. The disadvantages arise 
from the fact that one is determining by 
this method the concentration of bactericides 
that will kill a relatively very gmall number 
of abnormally resistant cells, and that 
because of their small numbers sampling 
errors are greatly magnified. The author of 
the paper is correct in seeing in sampling 
errors one of the main causes of the varia
tion he describes, but has not apparently 
realised the extent to which the information 
collected by the technique adopted in such 
tests is responsible for the magnitude of the 
variations.

The shortcomings of. standard methods oT 
evaluating bactericides have been amply 
demonstrated in this paper and by many 
other workers. The time is now ripe for 
the introduction of standard methods based 
on a much more modern statistical approach. 
The methods recently devised by Martin 
(./. Sou. Cliem. Ind., 1943, 62, 67) for 
evaluation of fungicides provide an excellent 
example, in another field, of what is possible.
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SA FETY FIRST

Safety Advice W ithout Prejudice
by JO H N  CREEVEY

I F  every man assisting in the operation 
of a particular type of p lant was per

fectly fam iliar with it, the incidence of acci
dents would be much reduced. And when I 
say “ fam iliar,” I mean familiar in a con
scientious sense, for the ordinary degree of 
fam iliarity often breeds a certain contempt 
for minor precautions. Even when special 
care is given to the choosing of personnel, 
with an eye on the right man for a  pa rti
cular job in plant operation, or in mere 
m atters of auxiliary attendance upon the 
operation of plant, there is still no real 
assurance th a t accidents will never occur. 
A part from such instruction as may be 
needful for the proper working of a process, 
there must be definite advice in safety m at
ters, and tha t advice must be forthcoming 
from someone competent to give it. It is 
only when possible hazards are fully recog
nised tha t p lant can be operated w ith that 
degree of safety which is perfectly assuring 
to the mind.

Yet, while accidents which are peculiar 
to  certain chemical p lant features, and the 
hazards of a process, may be reduced to a 
minimum—and often entirely eliminated—by 
correct technique in operation, it does not 
follow th a t the common accident arising 
from mere personal carelessness will occur 
any less frequently. F or avoiding the com
mon accidents, such as those arising from 
the splashing of acid or the slipping off a 
ladder, there must be proper mind-training. 
This is effectively done by displaying suit
able posters at the works, while the manage
ment must keep watch for the man who is 
habitually negligent and transfer him to a 
different job.

In te rm itte n t C ontacts
Let it  also be remembered th a t safety 

affects not only those directly engaged in 
attending a certain unit operation ; there 
are persons in the works who may contact 
plant and process interm ittently, e.g., the 
maintenance man, and there are yet others 
whose safety may be indirectly dependent on 
safety precautions, e.g., where material 
flows from one unit operation ' to another 
and a break in the continuity of flow may 
give rise to unforeseen circumstances.

As regards safe operation of a particular 
plant unit, much good advice may be ob
tained from the maker of the plant, if that 
advice is definitely sought. H azards do 
exist and accidents do happen, however safe 
the plant, and the plant maker is often in 
the position to know of the experience of 
other users and can offer good operating

advice which will prevent a recurrence of 
the hazardous circumstances.

I t  is not only in the actual operation of 
individual types of plant, however, th a t the 
root of troubles giving rise to accidents is 
always to be sought. P lan t for a particular 
unit operation, as designed and supplied 
by the maker, invariably shows th a t much' 
attention has been given to various ques
tions of common safety, considered apart 
from mere safe operation. The plant maker 
does this for the common good as well as 
for his reputation, for most certainly he 
does not want his name constantly recalled 
in connection with p lant accidents, even 
when those accidents arise wholly by negli
gence on the p a rt of personnel. Moreover, 
there are certain requirem ents of the law 
which demand—perhaps indirectly—that
safety features be incorporated into plant 
design, although I  do not think the obliga
tion is laid direct upon the maker of the 
plant, save in exceptional cases. The law 
merely comes into effect when the p lant is 
installed, for then it  is th a t the user must 
see th a t statu tory  precautions are observed 
for the general safety of those persons who 
will have to operate or attend th a t type of 
plant, or who may come into contact with it  
in the course of other duties.

C are in  In sta lla tio n
As supplied by the maker, p lan t for a 

certain un it operation may be free from all 
operating hazard s; i t  is often on installation 
tha t hazards come into prominence, or are 
made possible. Most careful attention 
should therefore be given to the position in 
which a new piece of p lan t is to be in 
stalled. Process needs may call for a  par
ticular situation in the scheme of things, 
yet often it may be found th a t the situation 
preferred for this reason can offer hazards 
which are not fully realised until after the 
plant is installed. Those in authority at 
the works should take this m atter seriously 
in mind before deciding finally upon what 
seems to be a desirable situation according 
to flow-sheet or from considerations of 
available space.

In many instances the available space 
may be adequate for operation, and yet 
cramped from the point of view of m ain
tenance. Good maintenance is essential for 
the efficient operation of any piece of chemi
cal plant, especially where there are moving 
parts, or pipelines and valves, or auxiliary 
features such as pumps and electric motors. 
Furtherm ore, upon good maintenance rests 
a certain degree of assurance of freedom

C
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from accident. Therefore, it  is eminently 
wise, when a new piece of p lant is being 
installed, to remember tha t maintenance 
m ust he considered and must be made as 
easy as possible. Positions which are diffi
cult of access do tend to discourage good 
m aintenance; perhaps it is better to say 
that they irrita te  the maintenance man, who 
in turn is liable to get a little  less conscien
tious in his work. 1  do not say tha t this is 
invariably so, but there is some tendency for 
such a state of affairs to occur; the m ain
tenance man is human and not a robot.

Good installation, too, demands attention 
to all such things as are likely to present 
hazardous conditions. W orking platforms 
must be adequate in size for the task to be 
performed, not forgetting tha t in some cases 
it may be necessary for two men to use a 
certain platform  at the same time, although 
their respective duties may differ. Tripping 
and falling are common accidents, and there 
must be protection against them ; likewise 
against objects falling from a platform, for 
a falling object is dangerous not only to 
persons who may be passing below, but may 
also cause in jury  to p lant situated below 
and tha t injury may pass unnoticed for some 
time.

D esign of R ailings

Railings to platforms should be 42 in. 
high, with an intermediate rail half way 
between the top rail and the floor level of 
the platform. Moreover, such railings must 
have adequate streng th ; if constructed of 
pipe, which is preferable, the pipe should 
be a t least 1 J in. in diam eter; if metal bar, 
equivalent to angle-iron 1 £ in. by 1 |  in. by 
3/10 in. Toe-boards, which serve a two
fold purpose, one of which is the prevention 
of objects falling from an overhead p lat
form, should be at least 3 in. high ; in some 
cases, preferably 6 in. ; if constructed- of 
metal grille, the mesh should not exceed 
1  in . Many such details could be men
tioned; these are given to show' tha t there 
are certain recognised standards of strength 
even in such minor p lant features. The 
degroe of artificial illumination measured at 
the edge of any platform , and especially at 
the threshold of stairway and platform, 
should never be less than one foot-candle ; 
this is approximately tha t provided by a 
60-watt plain glass metallic filament bulb 
placed 8 ft. from the edge where the illu
mination is measured.

W here moving parts are a feature of the 
plant unit, the safety aspects of mechanical 
power transmission must be recognised. In 
this there are small details, apart from the 
standard of good practice, such as the need 
for all shafting to run without excessive 
whipping or vibration, and for exposed 
shafting less than 6 ft. 6 in. from floor level 
to be guarded. The exposed ends of a  shaft 
should never project beyond the bearing or

hub for a distance exceeding half the d ia
m eter of tha t shaft, unless the free ends are 
guarded by non-rotating caps or safety 
sleeves. Those who wish to learn about the 
safe features of various aspcts of power 
transmission by shafting, pulleys, and geared 
wheels, should visit the Home Office Indus
tria l Museum in London. Accidents are 
most wisely avoided before they occur ; ex
perience may be costly in m atter of com
pensation for injury by moving machinery. 
Even the guarding of hand-operated gears, 
used to adjust machine parts and moving 
only under hand power, is certainly recom
mended.

P ro tecting  In s tru m en ts
Indicating and recording instrum ents, as 

well as personnel, demand protection; and 
adequate lighting is essential for the accu
racy of reading them. Yet apart from in
struments being in ill-lit positions, I have 
also observed them in positions inconveni
ent to reach, and in places with little  or no 
protection against injury from a falling 
spanner. These things do not enhance the 
general safety of chemical plant, when such 
instrum ents are used as a means of con
trol. Observation windows, too, might 
much more often be usefully provided in 
the covers of closed reaction vessels. The 
ex tra  expense is often justified, apart from 
the needs of a particular reaction, because 
a vessel so equipped is adaptable for other 
uses. Such w'indows must be in pairs, one 
for observation by the aid of artificial light 
entering through the other. In  the case of 
reflux passing back to a still, i t  is admitted 
th a t the amount of this may be known from 
the quantity and the tem perature-riso of 
the w ater passing through the reflux con
denser, bu t it is much more convenient to 
keep this under visual control by aid of an 
observation window. So, too, glass pipe 
may be usefully installed at certain points 
for observation purposes, especially as glass 
pipe is no longer a novelty but a  sound engi
neering m aterial for chemical p lan t con
struction.

In almost every non-ferrous metal, con
sumption in the th ird  quarter of 1945 was 
below previous levels, copper showing a  de
cline to 65,244 tons, as compared with 72,378 
and 81,103 tons in the second and first 
quarters respectively, while zinc fell from 
43,109 in the April-June quarter to 40,290 
tons in t h e  third  quarter.

Brief particulars of machines covering a 
wide field in the production of composite and 
tin containers, strawboard tubes, cores, etc., 
have been issued, in the form of an illus
trated  leaflet, by P e r k i n  & Co., L t d .. 
Junction W orks, Leeds, 12. A further 
range of machines is stated to be in course 
of design and construction.
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Synthesis of Free Formic Acid
From  Carbon Monoxide and Water*

I T is known th a t the decomposition of 
formic acid occurs with the formation 

of carbon monoxide and w ater, or of car
bon dioxide and hydrogen, according to the 
catalyst used :

C 0-)-H 30  H C O O H ^ l CO, 4- If,. 
Sabatier and M ailhe1 us well as other re 
search workers in this field2 have shown 
that the decomposition to carbon dioxide 
and hydrogen, in the presence of catalysts 
of the platinum group, is initiated at 
110°C., at 190°C. in the presence of cop
per, and at 280°C. in the presence of iron, 
while the formation of carbon monoxide and 
w ater is occasioned in the presence of water- 
splitting compounds, such as sulphuric acid.

The formation of formic acid from car
bon dioxide and hydrogen, a t increased 
pressures, was achieved by F . Fischer and 
Prziza-’ electro-chemically, and by Bredig 
and C arter '1 by catalysis.

The formation of formic acid from car
bon monoxide and water, which in addition 
to many other reactions, had already been 
achieved by Losanitsch and Jovitschitsch5 
in 1897, employing a non-luminous electric 
discharge, was also studied by W ieland/ 
who established the viewpoint tha t the con
version of carbon monoxide and w ater to 
carbon dioxide and hydrogen proceeded 
with the interm ediate formation of formic 
acid. I t  is natural tha t under the reaction 
conditions applied at tha t time, only very 
small amounts of formic acid were obtained.

Sodium  F o rm ate  P rocess
The technical process for the manufacture 

of formic acid is, as is well known, by way 
of sodium formate, by the action of carbon 
monoxide on caustic soda. If carbon mon
oxide, at a pressure of a few atmospheres, 
for example, of 5-8 atmospheres, is allowed 
to act on caustic soda a t a tem perature of 
100°-200°C., both components react accord
ing to the following equation: N aO H 4- CO 
=  HCOONa. The sodium formate, after 
dilution with 90 per cent, formic acid, may 
be decomposed with sulphuric acid in 
stages, while the free formic acid is dis
tilled off in a vacuum.

In 1922, F . Fischer and von Philippovich7 
used in place of caustic soda the alkali- 
reacting disodium phosphate for the produc
tion of formic acid. A t a tem perature of 
200° C. and with a carbon monoxide pres
sure of 20 atmospheres, 46 per cent, of the

* Extracted front a paper by H. 1’icMer and H .. 
Bnffleb, of the Kaiser Wilhelm In s titu t fttcr Kohlcn- 
forschunir, Muelheim-Kuhr, BrennHoff-Cfiemie, 1942,
23, 73.

sodium of a iV disodium hydrogen phosphate 
solution was used for the production of 
sodium formate and of acid phosphate. 
A fter completion of the reaction, the easily 
volatile formic acid could be recovered by 
distillation, with re-formation of the di 
sodium phosphate.

Various experiments were made to p re 
pare free formic acid by the reaction of 
carbon monoxide and w ater under pressure. 
F. Fischer and Schrader® obtained a reac
tion product in 1921, at tem peratures of 
300°-400°C. and at pressures up to about 135 
atmospheres, employing a copper-lined pres
sure vessel, which consisted of somewhat 
less than 0.1 N  formic acid. Ipatieff® ob
tained similar formic acid concentrations in 
1928, employing carbon monoxide pressures 
of 20-100 atmospheres, temperatures of 
160°-220° C. and using a copper sulphate 
solution as a catalyst.

Du P on t and I.C .I. P a ten ts
Inform ation on the formation of higher 

concentrations of formic acid can only be 
found in the patent literature, in  various 
specifications, among w hich. may be men
tioned those of the Commercial Solvay Cor
poration , 10 of the Du Pont Company,11 and 
of Im perial Chemical Industries .12 The 
examples given in  the patents originating 
from the Du Pont Company during the 
years 1931-1933, are concerned with pres
sures of about 700 atmospheres and tem 
peratures of 325° C.

The condition is emphasised th a t the 
water should be passed over the catalyst in 
vapour form. The most varied compounds 
are used as catalysts, such as halogen com
pounds of alkalis and alkaline earths, phos
phates on active carbon, non-volatile acid- 
forming elements of various groups of the 
periodic system, chlorine, hydrogen chlor
ide, hydrogen iodide, etc. An I.C .I. patent, 
originating in the year 1934, makes use of 
similar catalysts, bu t employs pressures of 
more than 200 atmospheres. At 3000 atmo
spheres, a reaction product was obtained 
which had a  composition of more than half 
of formic acid.

The work described here was undertaken 
under the direction of F . Fischer, as a con
tinuation of his previously mentioned funda
mental work on the synthesis of formic acid. 
The dependence of the reaction CO-pH^O 
=  HCOOH on pressure, on tem perature, 
and on various catalysts, was investigated 
and a clarification was obtained regarding 
the degree of the formic acid concentration
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which could be attained by the reaction 
conditions investigated.

E xperim en ta l W ork
The apparatus used for the investigations, 

consisted of a high-pressure vessel, having 
a volume of 95 c.c., lined with copper to 
aiford protection against carbon monoxide, 
and provided with a carbon-monoxide-tight 
pressure gauge. The autoclave was held in 
an electrically heated shaking equipment, 
arranged to operate at a definite speed.

W ater and acids, or solutions of salts 
and carbon monoxide, were used as the 
starting  m aterials, which were brought to 
the required pressure by means of a com
pressor, generally to an in itial pressure of 
1000 atmospheres. As the PV  value rises 
with increasing pressure, the pressure vessel 
then contained about half of the carbon 
monoxide which could be expected accord
ing to the ideal gas laws. A fter filling, the 
shaking apparatus was set in motion and 
the autoclave heated to  the desired tem
perature. The rapidity  of heating was in 
all cases the same. The investigation tem 
perature was m aintained at a  constant 
figure by means of a control. A t the te r
mination of the investigation, the autoclave 
was cooled as quickly as possible with w ater 
in order to prevent an undesirable post
reactions.

A fter cooling and releasing the pressuro 
of the carbon monoxide, the product ob
tained was removed from the reaction vessel 
and tested for the content of formic acid, 
using the oxidation test with potassium 
permanganate (Jones’ test), a test also 
being made for the determination of the 
acidity. Graphical plotting of the pressure 
increase and decrease, respectively, which 
occurred during the investigation, and the 
determ ination of the gas composition, served 
as a control.

(a) Investigations without the addition oj 
catalysts.—The course of the reaction 
C O +  H 30  =  H C 0 0 H  was first investigated 
in  the copper-lined pressure vessel without 
catalysts. For this purpose, 25 c.c. of

w hat higher at a lower tem perature than  
at a higher one. In  the most favourable 
ease, a reaction product was obtained 
which consisted of 0.8 N  formic acid. The 
carbon monoxide used for the investigations 
contained 1-1.5 per cent, of hydrogen and 
small amounts of nitrogen. The reaction 
gas of the experiment conducted at 150° C. 
contained 0.2 per cent. CO„ and 1.3 per 
cent. H 2, and the gas obtained a t 300°C. 
contained 10.4 per cent. CO,, and 12.3 per 
cent. H 3.

(b) The Formation of Formic Acid in the 
Presence of Catalysts.—In Table 2 are col
lected the results of various experiments, 
at which carbon monoxide was reacted at 
1300-1500 atmospheres and 180° C. with 
aqueous solutions of certain salts (experi
ments 1-5) and with water in the presence 
of oxides (experiments 6 and 7). F o r each 
test, 25 c.c. of liquid was used. The re 
sults obtained, which are expressed in terms 
of normality, cover the form ic-acid/w ater 
mixture. The tests were always term inated 
only after the pressure no longer fell 
over a  period, which indicated th a t carbon 
monoxide was no longer being used for for
mation of formic acid. In  the presence of 
acid potassium fluoride, a 6.3 N  formic acid 
was obtained, and using cuprie chloride and 
cupric sulphate, a 5.1 N  formic acid solu
tion. (During the investigations, these 
salts were reduced by the carbon monoxide, 
so th a t free acid was formed.) In  the case 
of the ferrous chloride, and. of the acid 
sodium phosphate, the results obtained were 
similar to those in the case of pure water 
(see Table 1). In  the presence of thorium  
oxide extended on silica gel, and of tung
sten oxide, almost no formic acid, or even 
none at all, was obtained.

Table 3 shows the results of seven ex
periments in the presence of various free 
acids. F or each test, 25 c.c. of acid were 
used. The norm ality of the acids used was 
varied, as the investigations were under
taken with different series of tests. The 
boric acid solution gave a 1.3 jV formic 
acid, hydrochloric and hydrofluoric acids

TABLE 1.
Reaction of carbon monoxide and water to formic acid w ithout the addition of a catalyst.

Test No. Temperature °C. Pressure atmospheres Duration o f test hours Normality of formic acid

150
ISO
300

1,435
1,495
1,440'

w ater were charged in and sufficient car
bon monoxide compressed, so tha t at the 
required tem perature a pressure of about 
1500 atmospheres was obtained. The in 
vestigations were carried out at 150°, 180°, 
and at 300°C., and the results appear in 
Table 1. From  the figures given, it will 
be seen th a t only a small conversion of car
bon monoxide and water to formic acid has 
occurred. The amount formed was some-

6 0.0
2 0.8
5 0.3

3.4, and 3.0 N  formic acid, respectively, 
while in the reaction product of the rem ain
ing four investigations, the normality of 
the formic acid (calculated on the forrnic- 
acid-water mixture) amounted to  5.4 to 6.1.

(c) The Question of the Formation of an 
Equilibrium in the System Carbon Mon
oxide-Water-Formic Acid.—In  Fig. 1 are 
shown diagramm atically the pressure 
changes during an investigation. The
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example chosen is the one in which 13 .V 
IIjP O , is used, being test 7 in Table 3. The 
abscissa shows the time in hours, and the 
ordinate gives the pressure in atmospheres. 
D uring the heating period, which lasted for 
an hour, the pressure rises from 1020 to 
1580 atmospheres and then during the ex
perim ent, for a tem perature which remains 
constant, again falls. F or six hours, the 
tem perature remains constant at 1485 atmo-

N  phosphoric acid. The fall in pressure 
had ceased after 55 hours, with the use of 
4.4 N  phosphoric acid i t  ceased after I f  
hours, and with 13.6 phosphoric acid after 
10 minutes. The norm ality of the formic 
acid obtained (calculated on the formic 
acid-water mixture), amounted to 3.6, 3.8, 
and 3.3 respectively. The constant formic 
acid concentrations which were obtained in 
equilibrium a t a tem perature of 225° C., in

TABLE 2.
Formation of formic acid a t  1B0° C. and about 1300-1500 atmospheres in the presence of various salts and oxides.

Final test pressure—
atmospheres at re Duration of test Normality o f formic

Test No. Catalyst Temp. °C. action temp. hours acid

1 5 N K H F 2 180 1340 5 6.3
2 2  NCuCI2 180 1310 7 5.1
3 2 N CÜSO4 180 1430 15* 5.1
4 7 N FeCl* 180 1470 5 0.7
5 11 N  NaH2P 0 4 180 1500 5 0.5

• 6 0 grms. ThOt and 180 1380 5 0.2
25 cc. Sil./gel..

7 10  grms. WO3 180 1555 5 0.0

TABLE 3.
Formation of formic acid a t  180° C. and about 1350-1500 atmospheres in the presence of various acids.

Final test pressure—■
atmospheres at re Duration of test Normality of formiG

Test No. Catalyst Temp. °C. action temp. hours acid

1 4 N  H 3BOa 180 1415 3 1.3
2 12 N HC1 180 1385 2 3.4
3 5 N H F 180 1475 ' 5 3;o
4 5.4 N HsSiFs 180 1415 6 5.4
5 9.2 N H13F4 180 1410 H 5.7
6 5 N H2S04 180 1350 3* 0.1
7 13 N  H 3P 0 4 180 1485 5 5.0

spheres; the final stage of the reaction has 
been attained. In  order to test this for a 
fu rther experiment, phosphoric acid, water, 
and formic acid were previously mixed in 
such a manner that, calculated on the formic 
acid-water mixture, a 5.7 N  formic acid 
was present. This m ixture was heated for 
5 hours a t 180°C., in the presence of highly 
compressed carbon monoxide. The initial 
pressure (at 180°C.) read off, amounted to 
1370 atmospheres, and the end pressure was 
1405 atmospheres. The normality of the 
formic acid in the reaction product, with 
respect to the formic acid-water mixture, was 
5.0. Accordingly, a t 180°C., and a t a 
pressure of 1400 atmospheres, and consider
ing the agreement of the formic acid con
centration of this test with the results of 
the experiments 1 to 3 in Table 2, and with 
those of tests 4 to 7 in Table 3, equilibrium 
conditions obtain, in which a 5-6 N  formic 
acid is present.

(d) Influence of the Concentration of the 
Acids used as Catalysts on the Rapidity of 
the Formation of Equilibrium  Conditions.— 
In  Table 4, three experiments are presented 
which were conducted a t a tem perature of 
225°C., and a t an experimental pressure 
of 1453 to 1495 atmospheres, with different 
concentrations of phosphoric acid. In test 
1, the experiment was conducted with 1.5

the presence of 1.5 to 13.6 N phosphoric 
acid, after varying times of reaction, are 
again the same (within the working limi
tations of the test conditions), As with 
these three tests, where the same amounts of 
liquids were used, the amount of the formic 
acid formed falls in corresponding amount 
in  grs. w ith increasing concentration of the 
catalyst. In  the case of test 1, 4.24 grs. 
of formic acid were formed, the amount for 
test 2 being 4.25 grs., and for test 3, 3.12 grs.

If  the phosphoric acid concentration is 
again increased, and a  30 N  acid is used, 
then at 1500 atmospheres, a  2.3 N  formic 
acid is obtained. However, the possible 
formic acid concentration which is obtain
able in the presence of dilute phosphoric 
acid can no longer be obtained here. The 
phosphoric acid, which is in too concen
trated  a form, acts in a decomposing m an
ner on the formic acid. A similar effect 
was observed when sulphuric acid was used 
as a  catalyst. A t first, the speed of forma
tion of the formic acid rises w ith increasing 
concentration; for a given tem perature ana 
pressure, the same amount of formic acid is 
always formed, until finally, w ith the use 
of too concentrated a sulphuric acid, a de
composition occurs, characterised by th e  
moving of the equilibrium towards lower 
values of formic acid. In  the case of phos
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phoric acid, the highest reaction velocity, 
with the formation of the maximum yields 
of formic acid was obtained with a 13.G N  
acid, and in the case of sulphuric acid, 
with a 5 -V ac id ; it was found th a t the 5 N  
sulphuric acid accelerated the reaction 
more sharply than the 13 ,Y phosphoric 
acid. The shaking of the autoclave was 
found to be without influence on the reac
tion speed.

(e) Dependence of the Temperature on 
the Formation of Formic Acid.—In test 7 
of Table 3, a 5.G N  formic acid was pro
duced in 5 hours, using a 13 N  phosphoric 
acid, at a tem perature of 180°C., and with 
au end pressure of 1485 atmospheres. As 
at lower tem peratures, with the use of a 
13 N  phosphoric acid, the reaction time 
was too long; however, as concentrated 
phosphoric acid could not be used, the tests 
shown in Table 5 were conducted with 5 N 
sulphuric acid. In test 1, with 5 N  sul
phuric acid at 180 °C ., and a final pressure 
of 1350 atmospheres, a 6.1 N  formic acid

was obtained in 3 hours; in test 2, with 
5 N. sulphuric acid a t 160°C., and 1375 
atmospheres, a  7.5 N  formic acid was ob
tained in 5 hours. In  tests 3 and 4, an 
attem pt was made to increase the speed of 
the reaction by increasing the surface area 
of the reaction vessel (by the addition of 
copper wire netting or copper powder, res
pectively). Tests 2, 3, and 4, however,
with equivalent reaction time and yields, 
showed the same results. Test 5 was con
ducted with 5 N  sulphuric acid at 140°C. 
The tim6 of test amounted to 24 hours; an
8.9 N  formic acid was obtained. Test 6 
was intended to show the concentration of 
formic acid which could be obtained at
130°C. To shorten the time of reaction,
the test was begun at 190°C., and the tem
perature was then gradually lowered to

130°C. The total test time amounted to 
22 hours. At 130°C., the speed of the reac
tion, however, was so small th a t no com-

F ig . 2.

plete equilibrium could be attained in tbis 
time. The normality of the formic acid
obtained amounted to 9.3.

In  Fig. 3 is shown the dependence of the 
formic acid concentration which can be ob
tained, on the tem perature, a t pressures of 
1400 ±100 atmospheres. For example, the 
curve shows that at 150°C. a formic acid 
concentration which is three times greater 
than that at 250°C. is obtained. Because 
of the incomplete attainm ent of equilibrium 
the test points obtained at 130° and 140°C. 
lie somewhat below the curve, while the 
point obtained at 2670C . lies somewhat 
above. At this tem perature, the reaction 
proceeded so quickly, tha t a reversible reac
tion could not be prevented during the cool
ing period. Consequently, the point actu
ally corresponds to a tem perature some 
degrees lower.

(f) Influence of the Pressure- of the Car
bon Monoxide.—In Fig. 4 and Table G are 
shown the relation of the formation of the 
formic acid, on the pressure, a t 140°, 160c , 
180° and 225° C., respectively. The reac
tion a t 180°C. was investigated in great

detail. The points> obtained a t different 
pressures in the region investigated were 
linear, commencing with zero concentration
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a t atmospheric pressure. (The 2200 atmo
spheres pressure given, with a 7.6 Ar formic 
acid, was obtained by calculation from the 
initial pressure a t room tem perature.) The 
diagram shows the increase of the formic 
acid concentration with increasing pressure 
and with falling tem perature. A t a pres
sure of 100 atmospheres, the normality of 
the formic acid in the whole tem perature 
range amounts to less than 0.5; a t 160° C. 
and 1000 atmospheres, it amounts to 5-6 ; at 
160°C. and 1500 atmospheres, to about 8, 
and at 160° C. and 2000 atmospheres, to 11. 
This corresponds to a form ic-acid/water 
mixture, containing about 46 per cent, of 
formic acid. An evaluation of the test re
sults for higher pressures of carbon mon
oxide, shows that it is possible, a t 160° C., 
to obtain considerably higher concentrations 
of formic acid. At 180°C. and over, this 
tem perature can naturally only be obtained 
by extremely high pressures.

If commercial water gas is used in place 
of pure carbon monoxide for the formio 
acid synthesis, the course of the reaction 
corresponds to the partial pressure of the 
carbon monoxide.

Tests have shown th a t with the direct 
action of carbon monoxide on water, in the 
presence of certain catalysers, high yields 
of formic acid may be obtained, and that 
between the concentration of the formic

acid in the fluid and the pressure
of the carbon monoxide, a certain equili
brium is formed at each tem perature. This 
was reached from both sides of the equili
brium. Mineral acids show themselves to 
be suitable catalysts, particularly sulphqrio 
acid or phosphoric acid, but also salts, such 
as copper sulphate, or copper chloride,
which were reduced by carbon monoxide
under the conditions of the reaction, and
the corresponding m ineral acids were set 
free. Optimum concentrations hold for the 
acids used as catalysts for the formic acid 
synthesis.

The lower the reaction tem peratures are, 
the higher are the formic acid concentra
tions which can be obtained with a given 
carbon dioxide pressure. The optimum 
tem peratures which are required for a suffi
ciently quick formation of formic acid, lie 
a t 160°-180°C. The use of catalysts which 
are reasonably fast a t low tem peratures, 
would react very favourably on the reaction, 
as, for example, with a pressure of 2000 
atmospheres a t 160°C., a  formic acid /w ater 
mixture is obtained with 46 per cent, of 
formic acid, while from Fig. 4, at 140°C., 
a  57 per cent, acid could be expected.

To obtain higher formic acid concentra
tions, higher carbon monoxide pressures are 
necessary. In  the pressure-tem perature 
region investigated, the formic acid concen

TABLE 1.
Influence of the concentration of phosphoric acid on the speed of attainm ent of equilibrium.

Final test pressure at Duration of reaction Nor nullity of
Test No. Catalyst Temp. C. the reaction temp. hours formic acid

1 1.5 X H 3PO4 225 1453 5 3.6
•> 4.4 X H3PO4 225 1495 1.75 3.8
3 13.« X H3PO4 225 1470 0.16 3.3

TABLE 5.
Formation Of formic acid in the presence of sulphuric acid a t  various temperatures.

Final test pressure at Duration o f reaction Normality of
Test No. Catalyst Temp. °C. the reaction temp. hours formic acid

1 5 N H j SOj 180 1350 3 6.1
2 5 N H0SO4 100 1375 5 7.5
3 5 X HoSO, 160 1350 5 7.7

plus copper wire net
4 5 X H2S 04 160 1420 5 7.4

plus copper powder
5 5 X H08O4 140 1280 24 8.9
« 5 X H 2S0 4 from 10Ó 1330 22 9.3

to  130
TABLE 6.

Formation of formic acid a t  various pressures and various temperatures.

Pressure Duration o f test Normality o f formic
Test No. Temp. °C. atmospheres Catalyst hours acid

1 225 1420 4.4 X II3PO4 6 3.8
2 225 1475 4.4 X H 3PO4 2 3.6
3 225 450 13 X H3PO4 Ï 1 .2

4 180 alK>ut 2200 13 X ÏÏ3PO4 5 7.6
5 180 1485 13 X H3 PO4 J) 5.6
6 180 755 13 X H3PO4 5 2.7

180 380 13 X H3PO4 5 1.4
8 180 180 13 X H3PO4 5 0.6

9 160 about 2000 5 X H0SO4 ■ 5 10.9
10 160 1375 5 X H2S04 5 7.5

1 1 140 1280 5 X H2S 04 24 8.9
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trations rose approximately proportional to 
the pressure. In Fig. 4, it is shown that 
at 160"C. and 500 atmospheres, a  formic 
acid about 2.75 N  was obtained, at 1000 
atmospheres, a 5.5 N  acid, and a t 2000

atmospheres, an 11 N  acid (46 per cent, by 
weight of formic acid). The conclusion may 
be drawn from th is diagram th a t a t still 
higher carbon monoxide pressures, also 
appreciably higher formic acid concen
trations may be attained. The formation of 
formate which occurs in the presence of 
alkalis at lower carbon monoxide pres
sures, may be attribu ted  to the continuous 
removal of free formic acid from the equili
brium.

PHOTOELASTIG MODELS
In the course of an interesting lecture to 

the Scottish Engineering Students’ Asso
ciation a t Glasgow on November 7, Mr. 
A. A. Wells dealt with modern methods ap
plying the technique of photoelasticity to 
engineering problems. Investigations on the 
subject date from about 1910, when Coker 
and Filou in  this country and Mesnager in 
France began their work, culminating in  the 
publication in 1931 of the standard treatise 
on photoelasticity by the first two authors.

Mr. Wells then dealt with the use of the 
two polarising filters—the polariser and the 
analyser—011 photoelastic models, to obtain 
fringe patterns on a screen giving the mag
nitude of the principal difference and the 
principal stress directions. Although much 
improved m aterials have been found for 
photoelastic models since the original use 
of glass—notably cast phenol formaldehyde, 
which has an optical sensitivity 20 times 
greater than glass—Mr. W ells emphasised 
that photoelastic models, like all other ex-

A synthesis from carbon dioxide and 
hydrogen was only observed from one test, 
carried out a t 300°C. (see Table 1). At 
tem peratures below 200 °C ., thus in the 
optimum range of the formic acid synthesis, 
carbon dioxide or other by-products were 
not obtained in noticeable quantities. The 
working up of the reaction m ixture to con
centrated formic acid, may be conducted 
according to the known methods.

Conclusion
The formation of formic acid by the direct 

reaction of carbon monoxide on w ater Was 
investigated at pressures up to 2000 atm o
spheres. I t  was established th a t equili
brium conditions occur with this reaction 
between the concentration of the formic 
acid and the pressure of the carbon mon
oxide. Certain m ineral acids and salts, 
especially sulphuric acid and phosphoric 
acid, are particularly suilable as catalysts, 
for the initiation of this equilibrim. The 
optimum conditions for the formic acid 
synthesis were determined.
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perim eutal methods, can never give a com
plete solution of the conditions existing in 
a protoype. T heir great value lies in the 
comparative results obtainable.

NEW EQUILIBRIUM DIAGRAM
“ The Equilibrium Diagram of the Alu- 

minium-Magnesium System ” (by G. V. 
Raynor, M.A., D .Phil.), is the title  of No, 5 
in the Institu te  of Metals A nnotated E quili
brium Diagram Series, obtainable from the 
Institu te  of Metals, 4 Grosvepor G ardens, 
S .W .l (6d. post free).

This la test addition to the series contains 
(a) the diagram reproduced on a generous 
scale and based on what is regarded as the 
most reliable work in each phase field; (b) 
a table giving all im portant data connected 
with the diagram ; (c) critical notes; and
(d) a list of references. I t  is announced 
tha t Nos. 1 to 4 of the series are still avail
able at the same price.
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A  C H E M IS T ’S B O O K S H E L F

A  D ic t io n a r y  ok  M e t a l l o g r a p h y . B y  
R. T. Rolfe, F .R .I.C . London : Chap
man and Hall. Pp. 243. 15s.

British m etallurgists have long awaited 
a dictionary of their own subject; and Mr. 
Rolfe’s book can fairly justify its claim to 
fulfil a long-felt want. Convenience has 
dictated conciseness in the definitions; and 
the resu ltan t compact form of the volume 
is an admirable quality. Those who would 
have wished for more information must be 
reminded tha t this is a dictionary, not an 
encyclopedia, and they are rightly expected 
to go elsewhere for full information on 
m atters of detail. I t  does not appear cap
tious to suggest, however, th a t some refer
ence to the literature from which more de
tailed information can be obtained might 
be included in future editions. Space 
could be saved for this purpose by omission 
of definitions of terms which are not speci
fically m etallurgical; for example, the defi
nition of the proton, though admirable in 
itself, could be sought elsewhere; and there 
are other general terms of this type which 
we venture to suggest take up more room 
than is w arranted in a specialised volume 
of this kind. F or instance, is the periodic 
table really essential ?

These criticisms, however, are directed 
merely tow ards the perfection of an admir
able work. This dictionary should have a 
place in every works and every laboratory 
where the properties or the working of 
metals are a consideration.

T h e  C h e m ic a l  M a n u f a c t u r e r s ’ D ir e c t o r y  
f o r  1945. London : Simpkin M a r s h a l l .  
Pp. 192. 5s. 6d.

The 77th edition of this valuable work of 
reference, stili a t a  very low price, is as 
essential as ever for knowledge of the 
anatomy of the British chemical industry. 
A list of classified chemicals, showing the 
makers of each kind, occupies 70 pages, 
and is followed by exhaustive lists of chemi
cal m anufacturers. W e are glad to note that 
a considerable revision has been made of 
the products supplied by various manufac
turers.

S u n v ic  C o n t r o l s , L t d ., Stanhope House 
Kean S treet, London, W .C.2, have issued 
a leaflet, No. EA.lO(a), giving particulars 
of their electronic relay, Type EA.2, de
signed to fulfil the demand for a highly 
accurate control instrum ent w ith light con
tacts. I t  is claimed th a t with the Sunvic 
Electronic Relay, w’hich needs only a few 
micro-watts and will control a load of 2 kW  
at 200/250 volts A .C., troubles from erosion 
and oxidation of the contact surfaces are 
avoided. Particu lars of construction and 
operation are included on the leaflet.

Industrial Safety Gleanings
In ju ry  Benefits

TH E basic rate for injury benefit and 
complete disablement benefit under the 

National Insurance (Industrial Injuries) 
Bill was raised last week from 40s. to 45s., 
while the corresponding rate for those under 
18 tvas increased from 20s. to 22s. fid. The 
Standing Committee accepted, w ithout a 
division, amendments covering the above 
alterations. The M inister for National 
Insurance (Mr. J . Griffiths) indicated tha t 
he proposed to incorporate another improve
ment in the Bill, by the creation of a special 
17-18 juvenile class, who would receive 
three-quarter benefits.

M ethane in  the Shipyard
The necessity for seeing tha t sea-valves 

should be designed so as to be gas-tight was 
brought out in the report of Mr. G. G. S. 
Richardson, H.M. Inspector of Factories, 
which was read out a t an inquiry held 
recently a t Dumbarton Sheriff C ourt, deal
ing with the death of three workmen on 
board H .M .S. Vanguard in the fitting-out 
basin of a Clydebank shipyard.

In  Mr. R ichardson’s report i t  was stated 
that tests had proved tha t leakage of 
m ethane was taking place through the sea- 
valves which were w ater-tight bu t evidently 
not gas-tight. I t  was known th a t methane 
wTas generated in considerable quantities by 
the decomposition of organic m atter a t the 
bottom of the basin. Some of this gas was 
being trapped below the ship in the intakes 
of the sea-valves, finding its way thence into 
the interior of the ship. W hile the leakage 
was very slow, it would be sufficient in time 
to build up an explosive concentration in a 
compartment where it was free to diffuse.

The available evidence all pointed to tho 
explosion having been due to the ignition of 
such an accumulation of methane. The 
cause of the ignition was not known. Smok
ing on the ship was officially prohibited, but 
this order was undoubtedly disobeyed at 
times. A spark from a hammer or a hob
nailed boot might alternatively have 
initiated the explosion.

Safety G roup A ctivities
During the coming months, it  is hoped 

that new Industrial Groups of the Royal 
Society for the prevention of accidents will 
be organised in Ipswich, Bristol and Bath, 
and W est Cumberland, among other locali
ties. A new group is in process of forma
tion a t Halifax. I t  is expected to hold the 
inaugural meeting at Ipswich this month 
The Swansea group held its first annual 
general meeting on October 17. A fter 
only a year’s work here, the average a t
tendance a t the monthly meetings is in the 
region of 35 members, representing 24 d if
ferent firms.
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Parliam entary Topics
Developm ent of Wales

IN the House of Commons Inst week, the 
Prim e M inister, replying to Mr. D. J . 

Williams, said th a t he was not able to make 
a statem ent regarding the setting up of an 
Economic Research Council for Wales.

Synthetic R ubber M anufacture
Asked by Mr. J .  Lewis whether any pro

gress had been made in the building of a 
p lant for the inanufacture of synthetic ru b 
ber under a licence granted to the British 
Celnnese Corporation in 1943, the President 
of the Board of T rade replied that the com
pany decided not to_ continue with their 
original proposals, but to proceed with the 
erection of a pilot plant.

G erm an  Synthetic Oil
Mr. Shinwell, replying to Sir G. Fox, 

said that the pipeline system known as 
“ P L U T O ,” had been discontinued and 
much of the equipment had already been 
removed. None of the German synthetic 
oil plants in the British zone were working 
and accordingly supplies of petrol from 
Germany were not available.

Sm oke-R educing A ppliances
Replying to Mr. Gibson, the M inister of 

Fuel and Power said th a t the Government 
was considering the possibilities of smoke- 
reducing appliances suitable for use with 
smokeless fuels.

Silicosis Cases (T ra in ing )
M r. D. J .  W illiams asked the M inister 

of Labour how many men suffering from 
silicosis of pneumoconiosis had been ad
mitted to Government training centres; 
what occupations they had been trained 
fo r; and how many of them had been 
placed in suitable jobs.

The M inister of Labour replying, said tha t 
about 80 men suffering from silicosis and 
pneumoconiosis had recently been placed 
in two new South W ales factories, where 
they were being trained mainly as gas and 
electric welders.

P aten t Law A m endm ent
M ajor Boyd-Carpenter asked the P resi

dent of the Board of Trade whether he in
tended to introduce in the near future any 
amendment in the paten t law.

Sir Stafford C rip p s : Steps are being
taken to prepare a Bill to implement the 
recommendations contained in the first in 
terim  report of the Swan Committee about 
the procedure for extension of term of 
patents in cases where the patentee has suf
fered loss or damage as a result of the war, 
and to make other provisions to deal w ith 
w ar circumstances.

Indian Chemical Industry
I.C .M .A . S uggests M ixed C om panies

T H E  formation of mixed Indian-British 
chemical companies, to bring about both 

a belter diversification of the Indian chemi
cal industry and a better utilisation of her 
natural wealth, and human skill, was the 
most im portant suggestion made to a repre
sentative of T h e  C h e m i c a l  A g e  by a delega
tion of the Indian Chemical M anufacturers’ 
Association, members of which are spending 
a month in this country to see how the pro
ject may be brought nearqr to fruition. At 
the same time, orders for B ritish chemical 
plant and equipment (no chemical plant is 
being m anufactured at present in India) 
will be placed. The delegation will then 
proceed to the U nited States, whence it will 
return to this country. Dr. K. A. Hamied, 
the head of the delegation, gave the assur
ance that, unless there is a very wide m ar
gin between British and United States 
prices, orders for p lant will, by preference, 
be placed in this country, provided th a t the 
time factor is 110 obstacle.

The Indian Chemical M anufacturers’ 
Association, established nine years ago, has 
at present some 120 members, accounting 
for over 90 per cent, of the to tal output of 
India. The Association plans to build up 
a co-operative research laboratory, similar 
to the world-famous Mellon Institu te, which 
the delegation proposes to study while in 
the United States. For the establishment 
of such an organisation—which incidentally 
is badly required in  this country—a sum of 
two million rupees would be sufficient. 
Moreover, the Government of India is pre
pared to contribute half the cost. How
ever, 110 action can be expected by indivi
dual firms until research expend itu re  can 
be deducted for income tax purposes.

R em arkab le  W ar Effort
As fa r as production is concerned, Ind ia 's 

contribution to victory in the F ar and 
Middle East has not been fully appreciated 
in this country. There was a rem arkable 
increase in the volume of output of chemi
cals, but diversity of production and d e 
velopment work on a scientific basis were 
lacking. There was, for instance, no pro
duction of coal-tar derivatives, and no 
manufacture of solvents nor of organic 
chemicals. The heavy chemical industry, 
however, had made great strides.

A closer co-operation between the Indian 
and the B ritish chemical industries is un
doubtedly a project th a t deserves the most 
im partial examination and favourable re
ception. I t  is to be hoped, therefore, tha t 
not only will various technical and financial 
problems be discussed bu t th a t a mutually 
advantageous solution may be found.



N o v e m b e r  17, 1945 THE CHEMICAL AGE 4 7 1

Personal Notes
M r . H .  E .  C h a s t e n e y , a  d e p u ty  c h ie f  

in s p e c to r  o f  f a c to r ie s ,  l ia s  b e e n  a p p o in te d  
c h ie f  in s p e c to r ,  in  s u c c e s s io n  ,to  S i r  W il f r e d  
G aurf.t t , w h o  w il l  r e t i r e  in  J a n u a r y .

M r. W. F . M a r t in , manager of the liquid 
resins departm ent of Catalin, L td., has 
joined the Cornelius Chemical Co., L td ., as 
sales m anager and technical representative.

M r. D . B. W h i t f i e l d , manager o f  the 
W idnes w o r k s  of Todd Bros. (St. Helens & 
W idnes), L td ., steel drum manufacturers, 
etc., has been appointed a director of the 
company.

P r o f e s s o r  R o g e r  A d a m s  has been 
awarded the Davy Medal of the Royal 
Society for his extensive researches in the 
field of organic chemistry and his recent 
work in the alkaloid field.

D r . 0 . T. A v e r y , For.M em b.R.S., has 
been awarded the Royal Society’s Copley 
Medal for his success in introducing chemi
cal methods in the study of immunity 
against infective diseases.

P r o f e s s o r  J .  D. B e r n a l , F.R .S ., has 
been awarded the Royal Medal of the 
Royal Society for his work on the structure 
of proteins and other substances by X-ray 
methods, and 011 many other problems.

M r. II. B. H i l l , who has been manager 
of the Dyce chemical works of Scottish Agri
cultural Industries for eight years, has left 
for Carnoustie. M r . P . M a r t in  has now 
taken over the managership.

D r. W. G. M a c m il l a n , F .R .I.C ., chief 
chemist, Indian Ju te  Mills Research Insti
tute, has been elected a Fellow of the Tex
tile Institu te ; and M r. R, AV ALTON, chief 
chemist, H . H arrison (Finishers), L td., 
Leicester, has been elected an Associate.

M r . A l la n  C o l l ie r , chief chemist at the 
British Diesel Oil and Petrol Company, 
Bolsover, has accepted a new appointment 
with the Anglo-Iranian Oil Company in 
London. He joined Low Tem perature C ar
bonisation, L td., parent company of British 
Diesel Oil, in 1936.

D r. A. H. S. H o l b o u r n , of Edinburgh, 
has been granted the first award of the 
Charles V. Bovs Memorial Prize for experi
mental physics. Dr. Holbourn., who was 
educated at Edinburgh Academy and E din
burgh University, won the prize for work on 
the measurement of the angular momentum 
of polarised light.

SIR. G. F. McKlLLOP, A .R .I.C ., works 
manager and chief chemist of Common
wealth Oil Refineries, and formerly chief 
chemist a t the Broxburn works of Scottish 
Oils, L td ., has retired after 45 years’ ser
vice, the last 22 of which were spent with
C.O.R., the associated A ustralian company 
of the Anglo-Iranian Oil Company.

As indicated in our last week’s issue, the 
chief credit for the development of the new 
antim alarial, Paludrine, was mainly due to 
a chemical-biological research team. The 
members of the team were : D r. F . H . S. 
C u r d , D r . F . L . R o s e , and D r . D. G 
D a v e y . Dr. Curd, who is a Londoner, was 
educated at Bancroft’s School and London 
University, and joined I.C .I. in  1933. Before 
lhat date he had been researching a t the 
London School of Hygiene and Tropical 
Medicine. D r. Rose was born at Lincoln, 
and was educated at the City School there, 
and Nottingham University. Joining I.C .I. 
in 1932, he worked first as a dyesttiffs chem
ist but went over to chemotherapy in 1936. 
Dr. Davey was educated a t the Secondary 
School at Caerphilly (his native town), at 
University College, Cardiff, and Cambridge 
University. He gained a M inistry of Agri
culture Research Scholarship to H arvard. 
He has lectured on zoology a t Cambridge 
and Cardiff and worked with the Ministry 
of Supply on radiolocation. He joined 
I7C.I. in '1942.

Obituary
M r. AV. R u p e r t  K i n g , editor and part 

pi-oprietur of the Gas Journal, died at 
Esher, Surrey, on November 8, a t the age 
of 54, after some months’ illness. He was 
the elder son of the late AValter King and 
grandson of AV. Broughton King who, in 
1849, published the first Journal of Gas 
Lighting. He held a commission in the 
Durham Light Infantry in AA’orld W ar I 
and later joined the staff of the Stella Coal 
Company. He rejoined the Gas Journal 
office in 1928 and when Alfred H arrison, 
former editor of the Gas Journal, retired 
in 1936'R upert King was his natural suc
cessor.

D r  J a m es  F o w l e r  T o c h e r , D .S c ., 
LL.D ., F .R .I.C ., who died at Aberdeen on 
November 8, aged 81, had been consulting 
chemist to the H ighland and Agricultural 
Society since 1912, and was lecturer in 
statistics a t Aberdeen University in 1911-41. 
A native of Fyvie, Aberdeenshire, and for 
some time in business on his own account as 
a chemist a t Peterhead, he was educated at 
Mason College, Birmingham, University 
College, London, and Aberdeen University. 
He had served as public analyst for the 
County of Aberdeen and for other public 
authorities in N.E. Scotland, and had been 
011 the governing bodies of the North of 
Scotland College of A griculture, the Rowett 
Research Institu te, the Macaulay Institute 
for Soil Research, and Robert G ordon’s 
College. He also acted as examiner in sta
tistics at the Universities of London and 
Leeds, as well as for National Diplomas in 
agriculture and dairying. In 1893 he b e 
came a' Fellow of the Royal Institu te  of 
Chemistry, and was on the Council of the 
Institute in 1924-27.
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General N ew s-------------
-----------From Week to Week

S.R. & 0 . 1945, No. 1354, which is now 
in force, terminates sub-section 1 of Sec
tion 1 of the Czecho-Slovakia (Restrictions 
on Banking Accounts) Act, 1939.

W alter Reynolds & Son, specialists in the 
purification of non-ferrous minerals, have 
removed to Ladbroke House, 70 High Street, 
Uttoxeter, Staffs.

The Business Reply Card and Envelope 
Service, which was suspended as a war-time 
economy measure, will be restored on 
December 1.

The value of chemicals, drugs, perfumery, 
dyes and colours imported into Eire in the 
first nine months of this year amounted to 
¿1,285,318, against ¿1,084,766 in the same 
period of 1944.

A new organisation, to assist in the 
sponsoring and supply to India of plant, 
machinery and equipment, has been estab
lished at 45/47 Mount Street, London, W .l, 
by the Government of India.

A factory a t Thornliebank, Glasgow, which 
has been allocated to the Mond Nickel Co., 
L td ., for the processing of nickel-containing 
materials, is one of 16 Government factories 
handed over to civilian production by the 
Board of Trade last week.

The Minister of Food announces that there 
will be no change in the existing prices of 
refined oils and imported edible animal fats 
allocated to primary wholesalers and large 
trade users during the eight weeks period 
November 11, 1945, to January 5, 1946.

The Control of Iron and Steel (No. 43) 
Order, 1945, which came into force on 
November 12, increases the price of mild 
drawn mild steel wire, annealed mild steel 
wire, galvanised barbed wire, wire netting, 
and wire rod and wire rod reinforcement, 
mesh (S. R. & 0 . 1945, No. 1391).

Wholesale prices in October, as measured 
by the Board of Trade, fell by 0.1 per cent., 
compared with September, or from 169.6 to
169.4. The same percentage decline was 
registered for industrial materials and manu
factures. The index number for chemicals 
and oils declined from 147.6 to 147.4, the 
main changes in this group being a seasonal 
increase of 1  per cent, for sulphate of 
ammonia and for superphosphate, and a 
5 per cent, fall in the price of sulphuric acid, 
owing to a reduction of the controlled price. 
W hile the index figures for coal, and for 
iron and steel, remained unchanged at 243.7 
and 189.6, there was a fall from 129.3 to
126.9 (1.8 per cent.) in the non-ferrous 
metals group, due to the pronounced drop 
of 14 per cent, in the price of brass, which 
reached the lowest level since the end of 
1939.

In  memory Oí Mr. J . S. Ford, E .R .I.C ., 
F .R .S .E ., who died last year after 55 years 
as chief chemist to William Lounger & Co., 
L td . (of which company he was a director 
since 1921), a Trust has been created, under 
the auspices of the Institu te of Brewing, 
for the purpose of assisting the training of 
young persons desirous to be brewers. His 
widow has made the generous donation of 
¿4000 for the purpose of this Trust.

Scottish Oils, L td., are to be congratulated 
on an excellent display in the "  Meet Scot
land ” exhibition in the Royal Scottish 
Museum, Edinburgh, as part of the fine 
mining-industry section. The main feature 
of their display is a large-scale working 
model of the surface and underground of 
the W est Lothian shale-producing country, 
cut in section so as to give a clear impres
sion of the methods of mining.

At the inaugural meeting of the Sheffield 
Industrial Applications Section of the Royal 
Statistical Sqciety, attended by nearly 100 
industrialists, four speakers gave their own 
practical experiences, illustrating the saving 
brought about by the application of sta tisti
cal methods in diverse industries. Mr. 
Bovill, general manager of the chemical 
works of Newton, Chambers & Co., proposed 
formally tha t the group be formed.

“ Food Yeast: A Survey of its Nutritive 
Value ” has been published by H.M.S.O.
(price 3d.) as W ar Memorandum No. 16 of 
the Medical Research Council. Included in 
a diet of which the protein is otherwise 
derived mainly from cereals, the food yeast
proteins (equal to about half its dried
weight) possess high nutritive value. Taken 
in small amounts, §-J oz. daily, the yeast 
provides a valuable addition to the B 
vitamins contained in an ordinary diet.

Seven pages of deletions are the main
feature of the Trading with the Enemy 
(Specified Persons) (Amendment) (No. 11) 
Order, 1945 (S.R. & O. 1945, No. 1338), 
Only 18 additions are made to the existing 
list. The following names among the 
deletions may be of in te re s t: Brazil : Cia. 
de Acidos S.A., Rio de Janeiro; Fabrica de 
Tintas Vulcao, S. Paulo; Industria Brasileira 
de Fios e Artefactos de Metáis, Bello H ori
zonte; Produtos Químicos, L tda., “ Ib a ,” 
S. Paulo; Casa Technica Mineira, Bello 
Horizonte: and Tintas e Produtos Albion, 
L tda., Rio de Jan e iro ; Portugal: Cia.
Portuguesa de Tungstenio, L isbon; S p a in : 
Anilinas S.A., Barcelona; Soc. Española de 
Talcos, S.A., León, Madrid and Almería; 
N itratos de Castilla S.A. (N icas), B ilbao; 
and Soc. Nacional de Industrias y Aplica
ciones de Celulosa Española (S .N .I.A .C .E .), 
Madrid and Santander.
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A young woman engaged at the chemical 

works of Monsanto Chemicals, L td ., Euabon, 
was awarded damages amounting to £483 
by Mr. Justice H allett at Liverpool Assizes 
on October 31. When she was working at 
a revolving pan, a rake fell from another 
worker’s hands into the pan, and struck her. 
She was badly injured and was in hospital 
for seven weeks. I t  was urged for the 
defence that there had been no failure to 
produce a safe system ; the pans could not 
be called dangerous machines; and that 
there was no negligence on the part of the 
defendants.

Foreign News
All export restrictions on petroleum and

petroleum products have been removed since 
November 1 in the United States. A num- 

' her of regional distribution committees, in
cluding (he Near East and F ar E ast Supply 
and Distribution Committee and the 
European Petroleum Supply Committee 
have been discontinued.

The new Swiss trade agreement with 
Sweden, concluded last month, is expected 
to lead to a noteworthy increase in the 
export o f . Swiss dyes, replacing former 
German supplies. Swiss manufacturers 
hope to establish a permanent market be
fore American and British producers will be 
able to deliver.

The im portant Solvay soda plant at 
Rosignano, near Leghorn, which formerly 
supplied about 80 per cent, of I ta ly ’s needs, 
has been repaired. Production began at the 
end of May, with a daily output of 200 tons 
of sodium carbonate, sodium bichromate, and 
caustic soda, which was scheduled to be 
increased to 450 tons daily within 3 months.

A foreign concern has submitted an offer 
to the Budapest municipality for the con
struction of a pipe-line to feed 8 ,000,000 cu. 
metres of natural gas annually from the 
Lispe oilfields to H ungary’s capital. The 
cost is reported to be $2 ,000,000, to be 
met by the company against a concession 
for (he gas supply for 99 years.

Forthcoming Events
November 17. The Institution of Chemical 

Engineers (North - W estern B ranch). 
Beynolds Hall, College of Technology, M an
chester, 3 p.m. Mr. L. F . Keeley: ” Heat- 
Eesisting Steels.”

November 17. International Society of 
Leather Trades’ Chemists (British Section, 
Manchester Group). Engineers’ Club, 17a 
Albert Square, Manchester, 2 p.m. Mr. A. 
Cheshire: “ A New Method for the Experi
mental Aging of Leather ” (A discussion 
will be opened by Mr. J . M. Harrison) ; 
and Mr. W . E . A tkin: ‘‘ The Vegetable 
Tannins.”

November 20. ” Society of Chemical In 
dustry (Food Group). Booms of the Chemi
cal Society, Burlington House, Piccadilly, 
London, W .l, 6.30 p.m. Dr. A. Neuberger: 
“ The Nutritional Role of Aminoacids.”

November 21. Institute of Fuel. In s ti
tution of Mechanical Engineers, Storey's 
Gate, London, S .W .l, 6 p.m. Dr. M. 
Fishenden and Dr. 0 . Saunders: “ H eat 
Transmission.”

November 21. Royal Institu te of Chemistry
(London and South-Eastern Counties Sec
tion). Pharmaceutical Society, 17 Blooms
bury Square, London, W .C .l, G p.m. Annual 
general meeting.

November 21. Society of Chemical In 
dustry. Eoyal Institution, Albemarle Street, 
London, W .l, 6.15 p.m. Sir Harold Hartley, 
F .R .S .: “ The Life and Work of Dr.
Armstrong.” (First H. E . Armstrong 
Memorial Lecture.)

November 22-23. British Ceramic Society.
(Refractory Materials Section.) Leeds 
University. A range of papers devoted to 
refractory clays, silica bricks and statistical 
testing methods will be read.

November 22-23. Iron and Steel In 
stitute. Autumn General Meeting. Char
tered Surveyors’ Institution, 12 Great 
George Street, London, S .W .l. November 
22, 10.30 a.m. to 12.45 p.m. : Presentation 
of a Williams prize to Mr. E . W. Evans. 
A wide selection of papers on ferrous metal
lurgy will be presented.

November 23. British Association of
Chemists (St. Helens Section). Y.M.C.A. 
Buildings, 7.30 p.m. Dr. N. Thorley: 
“ Chemical Analysis by X -rays.”

November 23. Association of Scientific
Workers. Onward Hall, 207 Deansgate, 
Manchester, 7 p.m. Dr. W. A. W ooster: 
"Science To-day in th e ' U.S. S. R .”

November 23. Bedson Club. Chemistry
Theatre, King's College, Newcastle-upon-
Tyne, 5.30 p.m. Dr. G. F . M arrian: “ Bio
chemistry of the Corpus Luteum Hormone.”

November 23. Chemical Society (South
Wales Section), Royal Institu te of Chemistry 
and Society of Chemical Industry. Univer
sity College, Cardiff, 6.30 p.m. Professor
J . W. Cook: “ Colchicine: I ts  Chemistry 
and some Biological Effects.”

November 24. Institution of Factory
Managers. Engineers' Club, Albert Square, 
Manchester, 2.30 p.m. Mr. J . B. Longmuir 
(General Welfare Officer, Newton Chambers 
& Co., L td .) : “  Training for all Levels of 
M anagement.”

November 26. Society of Chemical In 
dustry (Leeds Section). Chemistry Lecture 
Theatre, Leeds University, 6.30 p.m. P ro
fessor E. D. Hughes: “ S ubstitu tion”
(Tilden Lecture).
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Commercial Intelligence
The following are taken from printed reports, but we 

cannot be responsible for errors th a t may occur.
M ortgages and C harges

(Note.—The Companies Consolidation Act ot 908 
provides th a t every Mortgage or Charge, as described 
therein, shall be registered within ‘2 1  days after Its 
creation, otherwise It shall be void against the liquidator 
and any creditor. The Act also provides tha t every 
company shall, In making Its Annual Summary, Bpeclfj 
the to tal am ount of debt due from the company In 
respect of all Mortgages or Charges. The following 
Mortgages and Charges have been so registered. In  each 
case the to tal debt, as specltled In the last available 
Annual Summary, Is also given—marked with an  •— 
followed by the date  of the Summary, bu t such to ta l may 
have been reduced.)

ROBERTS, ORME & CO., LTD .. Bristol, 
chemical manufacturers. (M., 17/11/45.) 
October 11, .£6000 debenture, to Branch 
Nominees, L td .; general charge.' - *Nil. 

•February 10, 1945.
D. HOYLE & CO., LTD., Colne (Lancs), 

drysalters. (M., 17/11/45.) October 17,
charge, to Colne Building Society securing 
£’800 and any other moneys, e tc .; charged 
on W est Street Garage, West Street. Colne. 
♦Nil. December 30, 1944.

LUMA PRODUCTS, LTD.. London. N.. 
chemical manufacturers. (M.. 17/11/45.) 
October 24, £4000 debentures: general
charge. *£2000. February 15, 1944.

C o m p a n y  W i n d i n g - U p

PREPAC CHEMICALS, LTD.. 23 High 
Street, Cardiff. (C.W .U., 17/11/45.) W ind
ing-up order—October 15.

New Companies Registered
Elro Products (Lancaster), Ltd. (399,155). 

—Capital £2000 in £1 shares. Manufacturers 
of and dealers in rat poison, insecticides, 
fertilisers, chemicals, etc. Directors : 
J . H . R. Dixon; W. Rogerson. Registered 
office: 77a North Road, Lancaster.

British Chemical Digest, Ltd. (399,126).— 
Private company. Capital, £100 in £1 shares. 
Publishers, printers, newspaper and maga
zine proprietors, advertising specialists and 
agents. Directors : A. Cordes ; T. K.
Cordes. Registered office : 14 The Avenue, 
Beckenham.

Chemical and Allied Stocks 
and Shares

BU SIN ESS in stock m arkets has been 
well maintained, although price move

ments in most sections were small and buy
ing selective. Hopeful views as to the out
come of the Anglo-U.S. talks assisted senti
ment, but in some directions nationalisation 
uncertainties and news of the forthcoming 
National Investment Board had an un-

settliug influence.- Cable & Wireless (Hold
ing) ordinary and preference stocks ad
vanced strongly, hopeful views prevailing 
as to the likely terms of acquisition for the 
operating company. British Funds were 
active, but less firm, profit-taking being re 
flected by 2£ per cent. Consols and other 
long-dated stocks. Movements in indus
trials were generally' small, but dividend 
hopes and other factors resulted in a num
ber of strong features.

Tube Investments have been prominent, 
rising to above £ 6, but later easing to this 
figure, prevailing m arket hopes centring on 
the prospects of either an increase in the 
forthcoming dividend or of an offer of addi
tional shares to shareholders to provide for 
the company’s programme of expansion in 
home and export m arkets. S tew arts & 
Lloyds were firm at 5Gs. 7jd. on the bonus 
proposed by the company’s South African 
subsidiary. On the other hand, Dorman 
Long eased to 25s. 6d. on the news tha t the 
accounts will be delayed pending settlement 
of im portant m atters with Government d e 
partm ents. Allied Ironfounders at 58s. (id. 
lost part of an earlier rise. Rowell Duffryn 
were good at 23s. 9d., it being pointed out 
tha t although in due course the colliery 
interests will be subject to nationalisation, 
the company has im portant trading and 
other interests. In  other directions, R adia
tion at 62s. 6d. continued to be favoured on 
the lifting of the purchase tax on gas stoves, 
etc., and Cannon Iron were active around 
18s 9d.

Im perial Chemical eased slightly to 
41s., B. Laporte were firm at 87s. xd, \V. J . 
Bush were 78s. 9d., .Monsanto-Chemicals 5  ̂
per cent, preference 23s., and Greeff-Chemi- 
eals us. ordinary 9s. Gd. Fisons were 59s., 
and Metal Box 98s. l jd .,  and there was an 
upward tendency in paint shares under the 
lead of Lewis Berger, which fu n h er ad
vanced to 119s. 6d. on the possibility of a 
dividend increase. T urner & Newall at 
84s (id. continued to a ttrac t buyers, D istil
lers showed firmness a t 118s. 3d., United 
Molasses were 43s. 6d., and B ritish P laster 
Board active around 36s. Associated 
Cement further rallied to 60s. 6d. Cellon 
5s. ordinary kept at 26s., B urt Boulton 
moved up to 28s. 9d. xd, while B ritish Glues 
& Chemicals 4s. ordinary were 12s. 9d., and 
Gas L ight & Coke 23s. 3d. B ritish Alumi
nium were 40s. l jd . ,  British Oxygen 87s. 6d., 
and Triplex Glass 39s. 9d. W all Paper 
M anufacturers deferred have been firm at 
43s. 3d., Borax Consolidated 44s. 6cl., and 
General Refractories 10s. shares 18s. Move
ments in textiles were small, Calico P rin ters 
being 21s., Bradford Dyers 26s. 10Jd., and 
Bleachers 14s. B ritish Celanese rallied to 
33s. 6d. following the sharp fall in price on 
the dividend “ cut ” and Courtaulds were 
good a t 58s. l^d.

Boots Drug eased slightly to 55s. 3d.,
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The beginning of all production is the right plant. Efficiently designed plant 
is half the battle in efficient production. You should not hesitate to 
enlist the aid of BAMAG Specialist Chemists and Engineers when 
chemical plant planning is your problem. Let us give you complete 
details of the many BAMAG Specialities available to manufacturers.

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

R I C K E T T  S T R E E T ,  W E S T  B R O M P T O N ,  L O N D O N ,  S. W.  6
Telephone : Fulham 7761 Telegrams : Bim ag, W algreen , London

BAM AG LIM ITED  are on W ar Office and Adm iralty Lists
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Sangers were 31s., Timothy AVhites 43s. 6d., 
and Beeehams deferred firm a t 22s. 3d., 
while Griffiths Hughes moved up to 40s. 
E lectrical equipments kept generally steady 
on the industry’s good prospects both at 
home and in export markets. General Elec. 
trie  were 98s., Associated E lectrical 59s., 
Crompton Parkinson 32s., and Brush Elec
trical 5s. ordinary 10s. 6d. Oils failed to 
hold an earlier rally, Shell easing to 
84s. 4Jd., and U ltram ar Oil to 73s. Attock 
Oil fell back to 60s. 7jd. on disappointment 
w ith the results.

British  Chemical Prices
M arket R eports

A FIRM  tone continues to be maintained 
in the London m arket for general 

chemicals and reports from nearly all sec
tions indicate a fairly widespread activity. 
A steady movement into consumption is 
taking place in most sections and values 
throughout continue to display a strong 
tendency. A steady inquiry for fresh busi
ness in both home and overseas m arkets has 
been reported. In  the soda products sec
tion a moderate demand is reported for 
n itrite  of soda, while soda ash and bicarbon
ate of soda are firm. A good demand is 
circulating for G lauber salt and salt cake, 
and a moderate demand has again been ex
perienced for both grades of hyposulphite

of soda. In the potash section, there is 
very little yellow prussiate of potash and 
caustic potash available, and a fair demand 
is reported for perm anganate of potash. 
Acid phosphate of potash is a good m arket. 
In  other directions, white powdered arsenic 
is a good m arket, and a brisk inquiry is 
reported for British-made formaldehyde. 
T h e . position of the coal-tar products re
mains unaltered since last report.

M a n c h e s t e r .—Both in  heavy chemicals 
and in ta r  products a fair number of in
quiries on export account has been reported 
011 the M anchester m arket during the
past week; actual -orders booked have 
covered a variety of m aterials and
have amounted to a moderate aggre
gate quantity. Home users have also 
been in the m arket again and contract 
delivery specifications are circulating fairly 
freeiy in a wide range of heavy chemicals, 
including the alkalis and the heavy acids. 
Makers of the white and red leads report 
a  steady accession to order books. In  the 
ta r  products, creosote oil, carbolic acid, 
benzol, and naphthalene are in good de
mand. P itch  is a steady export section, as 
are also the general run of light products.

G l a s g o w .— I n  the Scottish heavy chemi
cal trade during the past week business has 
improved considerably, mainly owing to the 
resumption of work a t the docks. Prices 
remain firm. E xport trade also is more 
active now tha t shipping hns been resumed.

PETER SPENCE & SONS LTD.
•NAPO-VAt ÎÜÜ.OINCS • ST . 'MARY'S f .- ’ .SOSAOE

MANCHESTER,  3
lONDON OFFICE; 778/780 SALISBURY HOUSE E.C7

W R I T E  F OR  
P A R T I C U L A R S

TITANOUS 
SULPHATE

TRIBASIC PHOSPHATE OF SODA
Free Running W hite Powder

Price and sample on application  to :

PER RY & HOPE, LIM ITED , Nitshlll, Glasgow

SWIFT
& COMPANY PTY. LTD.

Specialising In
IN D U ST R IA L  C H EM IC A L S, SO L V E N TS, 
P L A S T IC S , AND M A T ER IA L S FO R  M A N U 
FA C TU R IN G  IN D U S T R IE S  T H R O U G H O U T  

A U STR A LIA  AND N EW  ZEALAND.
Open 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, SYDNEY

Bankers: Bank of New South Wales, Sydney and 
London.
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R E G D . T R A D E  M A R K

GALLENKAMP" LABORATORY OVEN

b.—7854/5
H . W . D . H . W . D .

14' x 12' X 12' 1 8 'x  16 'x  16'
(2 shelves) (3 shelves)

b.—7854 OVEN, "Gallenkam p” ........ ....  £41 10 0 £51 17 6
b.—7855 OVEN, “  Gallenkamp ” .with copper

interior ... ... ... ... £47 10 0 £62 5 0

Please apply for full specification o f
the above and other available models ,

A. G A L L E N K A M P  & C O . LTD .
“  TECH NICO HOUSE,”  17-29 SUN ST., FINSBURY SQ „ LONDON, E.C.2

•  Range 50/300°C.

•  Temperature differential 
± I°C .

•  Good insulation, double 
walls 2£" apart, well 
lagged.

•  Stoved aluminium finish.

•  Red-line lens front 
thermometer recessed in 
door.

9 Substantial handle and 
hinges.
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T H E
BRITISH ASSOCIATION  

OF CHEMISTS
exists to organise all professional Chemists
for protection of th e ir economic interests.
O N E of its many activities is LEG A L  A ID .
•  Advice to members on Employment Con

tracts.
•  Assistance to members in Appeals Board 

cases.
«  O ver £2,220 recovered in salaries for 

members 1935-40.
For particu la rs o f  M em bership , w rite  to ,—
C . B . W O O D L E Y , 175, P iccad illy ,

C .R .A .,  F .C .I .S . ,  London, W . l
G enera l S e c re ta ry , B .A .C .

EDUCATIONAL
G re a t P o ss ib ilitie s  fo r 

Q U A LIFIED  C H EM ICAL E N G IN E E R S  
■yAST and far-reaching developments in the range of 
v peacetime productions and markets of the Chemical 

Industry mean th a t the profession of Chemical Engineer
ing will be of great importance in the future and one 
which will offer the ambitious m an a career of out
standing interest and high status. The T.I.G.B. offers 
a first-class training to candidates for the Chemical 
Engineering profession.
Enrol with the T .I.G .B . for the A.M .I.Chem.E. Examina
tions in which home-study students of the T .I.G .B . have 
gained a record total o f passes including—

T H R E E  “  M ACNAB ”  P A SS E S 
and

T H R E E  F IR S T  PL A C E S
W nte to-day for the “ Engineers’ Guide to Success ”— 
free—containing the world’s widest choice of Engineering 
courses—over 200—the Departm ent 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.I.Chem.E., A.M.I.Mech.E., 
A.M .I.E.E., C. & G., B.Sc., etc.

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

219, T e m p le  B a r  H o use , L ondon , E .C .4

FOR SALE
pH A R C O A L . ANIMAL, and VEGETABLE, horti- 
^  cultural, burning, illtedng, disinfecting, medicinal, 
insulating ; also lumps ground and granulated ; estab
lished IS30 ; contractors to H.M. Government.—T hos. 
H ill- J ones, Ltd ., “  Invicta ”  Mills, Bow Common Lane, 
London, E. Telegrams, “  Hill-Jones, Bochurcb, Lon
don.'* Telephone: 3285 East.

’Phone 98 Staines. 
f 'JO P P E R  Jacketed Pan 24 in. by 24 in . ; Aluminium 
v>4Tanks 14 ft. by 4 ft. by 20 In. and 7 ft. by 4 ft. by 20 in . ; 
Copper Jacketed Tipping Pan 18 In. by 16 in. ; Triple 
Roll Graaitc Refiner 22 in. by 1 1  i n . ; Triple Steel Roll 
Refiner 30 in. by 12 in . ; 5 ft. 0 in. C .l. Edge Runner Mill.

HARRY H . GARDAM  &  CO . LTD , 
ST A IN E S

'E 'X PO R TS.—Foreign Firms or Agents requiring 
-'-'quantities of Plates, Steel Sections, Contractors, 
Chemical and other Plant, please communicate with 
H. L. Reynolds, Ltd., Mann Place, Leeds, 11. 
A /fA CH IN ERY  AND PLANT, reconditioned, from 
-LVJ-stock, Pumps for all purposes, Generating Sets, 
Electric Motors, Engines, Lifting and Weighing 
Machinery, Machine and Hand Tools, etc. Quotations 
on receipt of your requirements. Also Brand New 
Equipment including Pumps, Hosepiping, Tubular Steel 
Barrows and Trucks of amazing lightness and strength. 
Sack Lifters, Weighing Machines, Lifting Tackle, Paint 
Spraying Outfits, Electric Drills and Grinders, Petrol and 
Diesel Engines, etc. Send for Catalogue 206F.— 
FARROW & SONS, LTD., SPALDING.

QUANTITY of heavy construction 4 Gall, pressed 
steel Containers, complete with clamp on tops. 

Excellent condition. Reynolds, Maun Place, Leeds, 11.

M ISC EL LA N EO U S C H EM ICAL P L A N T
for sale.

FOUIt as new Horizontal Open Top Jacketed 
M IX E R S by Baker Perkins, having cast iron 
trough pan 2 ft. 4 in. by 2 ft. 7 in. by 2 ft. 2 in. 
deep, with double fin b lades; running a t friction 
r a t io ; totally enclosed gearing ; power driven 
tilting screw.

One as new Werner Plleiderer type Horizontal Jacketed 
M IX E R  by Melvin; having bronze pan 2 ft. 6 in. 
by 2 ft. 3 in. by 2 ft. d eep ; fitted w ith bronze 
double fin rotor running a t  friction ratio ; back 
screw hand t iltin g ; totally  enclosed single 
helical gearing ; fast and loose pulley drive.

One Copper Steam Jacketed S T IL L  by John Dore,
3 ft. 3 in. dia. by 5 ft. deep, with swan-neck and 
bronze agitator.

One Copper Jacketed S T IL L  by Brown & Son, 
1 ft. 3 in. dia. by 1 ft. 3 in. deep, with domed 
cover 6 in. deep, having phosphor-bronze Inspec
tion p o rts ; mounted on three cast iron legs; 
suitable for 5 lbs. working pressure.

One Six-compartment Aluminium Tarbet HOLDER, 
approximately 7 ft. in dia. by 3 ft. 6 in. deep; 
capacity about 400 gallons.

One Two-compartment Stainless Steel HOLDER, 
by A.P.V. Compartments suitable for pressure 
and vacuum, capacity 400 gallons.

One Single Roll Refining M ILL, having roll 1 ft. 6 In. 
long by 8 in. dia., counterbalanced tilting hopper 
1 ft. 6 in. by 2 ft. by I ft. 4 in., scraper knife and 
discharge tray  ; fast and loose pulley drive.

Two Electrically Overdriven Broadbent HYDRO 
E X T R A C T O R S, having stainless steel baskets
4 ft. in dia., rubber-lined Monitor casings; over
driven by totally enclosed 400 volts, 3 phase, 
50 cycles 10/15 h.p. Slipring motor running a t  
580 r.p.rn. ; bottom  discharge.

One Horizontal Mild Steel P R E S S U R E  V ESSEL 
and D IG E S T O R , constructed of 5/16 in. plate, 
7 ft. long by 2 ft. 6 in. outside dia., suitable for 
200 ibs. per sq. in. working pressure.

G E O R G E  C O H E N , SO N S &  C O ., LT D ., 
ST A N N IN G L EY , n e a r  LEED S 

an d  W OOD LANE, LO N D O N , W.12.
FO R  D ISP O SA L .

LA T E G O V ER N M E N T OW NED P L A N T  
SU IT A B L E  FO R  C H EM ICA L E N G IN E E R IN G  

P R O C E S S E S .
/'CO M PRISING : 3 Large Frame Filter Presses by 
' “''Johnson. Weight-operated Slurry Pumps and Wash 
Water Pumps by Johnson. Acid-proof Agitating 
Machinery by Hunt. Large Rotary Drier by Edgar 
Allen. Small “ Hardinge ” Ball Mill, Vibrating Screens, 
Screw Conveyors, Belt Conveyors, ltedler Elevators, 
Electric Motors and Contactor switchgear. 2—Acid 
Storage Tanks.. Sundry Water Tanks, also a quantity  
of Piping both steel and lead. A large number of 
Valves, etc., etc.

1 nest of 8 HEAVY S T E E L  B U N K E RS on LEG S 
to hold 1000 tons of ore.

Plant offered as and where lying. Catalogue on request.
LA FAR G E A L U M IN O U S C E M E N T  CO. LTD.

Fondu Works, W est T h u r ro c k , Essex.

3 COPPER STEAM PANS, with Copper Jackets 
(Tipping), 21 in. dia. by 23 in. deep. Price £25 each. 

Randalls, Engineers, Barnes (T el.: RIv. 2436 & 2437).
C.—Glazed Clay Acid Baths 3 ft. dia. by 18 in. high by 
^  1 J in. thick.
1 — Open Top Tank, Welded Construction 13 ft. long, 

4 ft. high, 3 ft. 6 in. wide by l£  in. Plate. 1—2£ in. 
screwed outlet with cock. Capacity 1100 gallons.

2—Opeu Top Tanks, Welded Construction 10 ft. 3 In. 
long, 4 ft. wide by 4 ft. high by 1 ^  in. Plate. 
Capacity 1000 gallons.

COX &  DANKS LT D .,
P lan t Departm ent, T at Bank Road, Langley Green, 

Birmingham. T el.: Broadweil 1783.
C f l  Welded air receivers concave dished ends 22 in. dia. 
^ " b y  4 ft. 6 in. long for 100 lbs. pressure. Price 
£5 Os. Od. (five pounds) each ex works. T h o m p s o n  & 
Son (M i l l w a l l ), L td ., Stores, 60 Hatcham Road, Nr. 
Old K ent Road, S.E.15.
1 O H O  STRONG NEW WATERPROOF APRONS. 
J .U U I /  To-day’s value 5s. each. Clearing a t  30s. 
dozen. Also large quantity Filter Cloths, cheap. Wil
sons, Springfield Mills Preston, Lancs. Phono 2198.
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FO R  SA LE
SE L E C T IO N  O F C H EM IC A L AND ALLIED 

P L A N T  FO R  D ISP O SA L
H YD R O S.
S I X —48 in. All-electric overdriven Machines by 

B R O A D B EN T, latest type with galvanised steel 
plate cages, oil immersed S tar Delta Starters, 
400 volts, 3 phase, 50 cycles.

One—30 in. All-electric pitless type underdriven 
machine, detachable basket and spare cage; 
electric interlocking safety cover, oil immersed 
starter, 400 volts, 3 phase, 50 cycles supply. 
Very modern machine.

One—30 in. underbelt driven un it by M ANLOVE 
A L L IO T T . Self contained clutch and counter
shaft, interlocking cover.

S T E A M  J A C K E T E D  P A X  S.
100-gall, capacity Mild Steel open top, 3 ft. 0 in. 
by 3 ft. 0 in.
75-gall, capacity Mild Steel open top, 2 ft. 0 in. 
by 2  ft. Gin.
50-gall, capacity Mild Steel open top, 2 ft. 6 in. 
b y 2  ft. 0 in.
35-gall, capacity Copper open top, fully tilting.
20-gall, capacity Copper open top, fully tilting.
60-gall, capacity Copper open top, fully tilting.
100-gall, capacity Copper open top, fully tilting.

M IX E R S .
One— 6 ft. 0 in. dia. by 13 ft. 6 in. d eep ; steam jacketed, 

m otor driven stirrer.
One—4 ft. 0 in. dia. by 5 ft. 0 in. deep ; steam jacketed, 

belt driven.
B E L T  C O N V E YO R S A N D  E L E V A TO R S.
One—25 ft. centres 16 in. cleated trough belt Portable 

Conveyor by PA R K ER , latest type, with 5 h.p. 
Lister engine, almost new.

Three—25 ft. centres inclined steel cased Chain and 
Bucket Elevators, gear and belt drive.

T A N K S .—Welded and Riveted Tanks from 100 to 
6000 gallons capacity.

P IP IN G .—New' and secondhand Steam and Water 
Piping and fittings. All sizes.

ALL TYPES OF PLANT PURCHASED FOR PROMPT 
CASH.

M O R T O N , SO N  &  W ARD, LTD. 
D o b cro ss , N r. OLDHAM .

P h o n e  : S ad d le w o rth  68
1 A  A  HYDRO EXTRACTORS by leading makers 
± \J \ J  from in . upwards, with Safety Covers.
Jacketted Steam Copper and Iron Pans. Caloriflers- 
WaBhlng Machines—Gilled Pipes, etc. List sent on 
request. Randalls, Engineers, Barnes. T e l.: Rlv. 2436.

SERVICING
/^ R IN D IN G , Drying, Screening and Grading of 
Vjr materials undertaken for the trade. Also Suppliers 
of Ground Silica and Fillers, etc. Jam es K e n t,  L td ., 
Millers, Fenton, Staffordshire. Telegrams ■: Kenmil, 
8 toke-on-Trent. Telephone : 4253 and 4254, Stoke-on- 
Trent (2 lines).
/G R IN D IN G  of every description of chemical and 
v jr other materials for the trade with improved mJIls.— 
Thos. H ill-Jones, Ltd ., ” Invicta ’* Mills, Bow Common 
Lane, London, E. Telecram s: “ Hill-Jones, Bocburch, 
London." Telephone : 3285 East
M ONOMARKS. Perm anent London address. Letters 

redirected. Confidential. 5s. p.a. Royal patronage. 
W rite Monomark BM/M0N03C, W.C.l.

PULVERISING and grading of raw materials. 
DOHM LTD., 167, Victoria Street, London, S.W .l.

WANTED
p E N T K IF U G E  W anted. Fixed Spindle. Imperfdrate 
'- ''B asket. Details and price. Box No. 2240, T h e  
Ch e m ic a l  A g e , 154, Fleet Street, London, E.C.4. 
O M A LL building wanted, single or double storey, for 
^ fa c to ry  in Surrey, Berkshire or Outer South West 
London.' Minimum floor space 6,000 square feet, larger 
if possible. R ent or purchase. Convenient rail and road. 
Box No. 2243, T h e  C h e s iic a l  AGE, 154, Fleet Street, 
London, E.C.4.
YX f ANTED.—Supplies of N itre O k e  In ten-ton lots.

Box No. 2126, THE CHEMICAL age, 154, Fleet 
Street E.C.4.

SITUATIONS VACANT
None of the situations advertised in  these columns 

relates to a man between the ages of 18 and 50 inclusive 
or a woman between the ages of 18 and 40 inclusive, unless 
he or she is'ercepted from the provisions of the Control of 
Engagement Order, 1945, or the vacancy is for employment 
excepted from the provisions of that Order. 
r p H E  MOND NICKEL CO., LTD., Clydach, Swansea, 
*  invite applications for the following vacancies:—

ONE Designer Draughtsman, 30-40 years af age, 
experienced in Chemical P lant Layout and Design and 
having good technical qualifications. This post offers 
good prospects of advancement to successful applicant.

ONE Draughtsman, 30-35 years of age, having 
general Mechanical Engineering experience and corre
sponding technical qualifications.

Applications stating salary required and giving full 
particulars of experience and technical qualifications 
should be addressed to  the Chief Engineer.

WORKING NOTICE
r P H E  Owners of British Patents No. 400,259 relating 

to ” Improvements in process of and apparatus for 
refining metal,”  and No. 457,565 relating to  “  Improve
ment- in process of refining metals,” are desirous of 
entering into negotiations with one or more firms in 
Great Britain for the purpose of exploiting the inventions 
either by sale of the Patent Rights or by the grant of 
licences on reasonable terms. Interested parties who 
desire further particulars should apply to  Albert L. 
Mond & Thiemann, of 14 to 18, Holborn, London, E.C.l.

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

firm and agency.

WALTER MOESCH & Co. 
ZURICH -  SWITZERLAND

AUCTIONEERS, VALUERS, Etc.
•pD W A R D  RUSHTON, SON AND KENYON 
* *  (Established 1855).

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

MACHINERY,
York House, 12 York Street, Manchester.

Telephone : 1937 (2 lines) Central, Manchester.

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

C H E M I C A L  L E A D W O R K
T A N K S  -  V A T S  —  C O IL S  —  P IP E W O R K

W. G. JENKINSON, Ltd. T« r
156-160, A R U N D E L  S T R E E T ,  S H E F F IE L D
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Acid resisting

CO CK S . PIPES 
PUMPS . VALVES . ETC.

f e n n  O X  Foundry Co. Ltd.

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

NITRALLOY STEELS
Nitrogen case hardened by the 
N I T R A L L O Y  patent process, 
SU RFA C E H A RD N ESS 1050-1150 
Brlnell— “ the hardest Metal Su r
face known to m an.”  Write now 
for full particulars.

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

Phone: 60689, G ra m s : N lt ra llo y , Sheffield

“ LION B R A N D ”
METALS AN D ALLO YS

M IN E R A LS  A N D  O R ES

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

B L A C K W E L L ’ S
M ETA LLU RG ICA L W ORKS LTD.

G A R ST O N , L IV ER P O O L , 19
E S T A B L IS H E D  1869

K E E B U S H
Keebush is an acid-resisting constructional 
m ateria l used fo r the m anufacture  of tanks, 
pum ps, p ipes, va lves, fans, e tc . It  is com plete ly 
in e r t to m ost com m ercial acids ; is unaffected 
by tem peratures up to I3 0 °C  ; possesses a 
re la t ive ly  high mechanical streng th , and is 
unaffected by therm al shock . It  is being used 
In most ind ustries w h ere  acids are also being 
used. W r ite  fo r particu la rs  to—

KESTNER’S
5 Grosvenor Gardens, London, S.W.I

Telephone: f  I  I  f ] \  Telegraphic  I

C le r k c n w e ll  I  \  Address:
2908 I  \  I  Y  I “ G a s th e rm o , 99

The mark of \  ) J  S m ith , London.
precision and \ \  S S  B R I T I S H  M A D E  
efficiency T H R O U G H O U T

If you u a e  n u i— It pays to measure It accurately

B. BLACK & SON, LTD.
180, G o s w e ll R o ad , L o n d o n , E .C .I

Tbermomr er Manufacturers ( Mercury in Glass Type) 
Of ah the f>nncipal Scientific Instrument and

lAbnrat»r\ A pp ara tu s \fn ftn fasjurers.

DISCOVERY
keeps you informed 
on everyday science 
with popular arti
cles and news by 
leading authorities 
1/6 MONTHLY 

19/-annual subscription

EM PIRE PRESS 
N O R W I C H

STEAM TRAPS
FOR A LL PRESSURES AND DU TIES

W E  SPECIALISE]
IN  E N G I N E E R ' S  

R E Q U IR E M E N T S  F O R  
T H E  C H E M IC A L  A N D  

A L L IE D  T R A D E S

B r it is h  S t e a m ! 
S p e c ia l t ie s  Ltd In
W H A R F  S T . L E IC E S T E R  

Stocks a t : London, Liverpool, Bristol, 
W histon, Glasgow, M anchester, & N cwcastle-on-Tync
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---------- Manufacturers o f----------

LIQUID FILLING MACHINES
F O R  B A R R E L S , C A N S  A N D  D R U M S

BARREL W ASH ING MACHINES 
SAFETY ELECTRIC HAND 

LAMPS AND TORCHES 
BARREL & CAN INSPECTION 

TORCHES 
VACUUM & PRESSURE RELIEF 

VALVES
F O R  S P IR IT  S T 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 IE L D  R O A D  • A C T O N  
L O N D O N , W.4.

FOUR OAKS MACHINES
for FACTO RY LIM EW ASH IN G
The -  FO UR O A K S ”  way of 
quick and easy Limewashlng, 
Colourwashing, Distempering 

and Disinfecting.

B R ID G E W A T E R
P A TT ER N  

SP R A Y IN G  M A C H IN E 
is made in two sizes, 
18 galls, and 30 galls.

Catalogue* free

A ll Prices are 
subject to con
ditions prevail
ing at the time 
O rd ers are re 

ceived.
Sole M anufacturers:

The Four Oaks Spraying Machine Do.
F o u r  O a k s  W o r k « . F o u r  O a k s , B IR M IN G H A M  

W . C . G . L U D F O R D , P rop rie to r. 
Telegram s: Telephone:

41 Sprayers, Four O a k */ ' 305 Four O aks,

P U R E  D IS T ILLE D

F A T T Y
A C I D S
O F EV ER Y  D ES C R IP T IO N

Drying, Half-Drying 
and Non-Drying

v u e l ù r o É i  w @ f e p
L T  p .

Victoria Works, Croft Street 
Clayton, MANCHESTER, I I
Telephone EA ST 1082-3
Telegrams G L Y C E R IN E

M a n c h e s te r

SHORT-STROKE
Automatic Valve 

M PS

For D R Y  A IR  Extraction in Vacuum P la n t : 
also Pumping D ry  C O , o r other Gases. 
Supplied w ith  Single o r Tw in  A ir  Cylinders 
and driven by e ither Flat Belt, Vee Belt, 
Steam o r Motor.
Efficient and reliable Pumps at attractive ly 
low cost.

MIRRLEES WATSON
»iiiwmtiiinuiiin>>»s^<o >̂ p ^ jY  1 l MITip

E N G IN E E R S  G L A S G O W



aborato ry ROLLER MILLS
are of inestimable value to  re
search chemists fo r experimental 
w ork, sampling and production 
testing.

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

Write for List CA 11

TELEPHONE ; PAOOÍNGTON TO» ÿ
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i T M C T l  E  e n g in e e r in g  c o .,
' I  Iw R . (N O TTINGHAM ) LTD . 

HASLAM ST., CA STLE BOULEVARD, 
NOTTINGHAM
Telephone : N O TTIN G H AM  46068 (3 lines)
Telegrams . C A PSTA N , N O TTIN G H AM

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

R E P E T I T I O N  
IN ALL  M ETALS


