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A powerful base, s tronger than Ammonia 
& the Ethanolamines, it forms stab le  salts.

Am ine C o n te n t.................. 95% m in.
S.G. @15.5%C. ... ... 0.8Z0-0.8Z5
Boiling Range ................  130°C, 14Z°
Solubility in Water ... 100%
Solubility in Benzol, etc. 100%
Solubility in Alcohols ... 100%

:■ Volatile in Steam

Supplies are available for priority work.

SAMPLES, PRICES A N D  FURTHER PART ICU LARS FRO M  THE M AKERS

H O W A R D S  &  S O N S ,  L T D .  ( R S T .  1 7 9 2 )  I L F O R D ,  E S S E X

Z

Telephone: ILFord 3333. Telegrams: "  Q U IN O L O G Y ,  ILFORD.



WELLS OIL FILTERS

A.C.WELLS 
& GO. LTD

PROVIDENCE M l I IS *  HYOE* C H ESH IR E

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

BAKE LAQUE
PHENOLIC

RESINS
■ for acid-proof coatings
■ for abrasive wheels 
* for electrical insulationW ith  W ells’ W aste- 

OH F ilter you can use -
yo u r oil several tim es 
over and change It m ore often . A 
thorough ly  reliab le supply of oil Is 
assured w ith  th e  use of Wells* 
Special F ilter Pads w hich w ork  In 
conjunction  w ith  W e lls ' P atent 
Syphon Feed.

ÄTTW ÄTER & SONS, Ltd,
Est. 1868:3 ;  -■ ^

HOPWOOD STREET^ MI LL  
PRESTON, ENG.

Write for fuller 
particulars of 
these oil filters.

Telephone :
Hyde 953 

Telegrams .* Utv- 
breakable Hyde.

VALVES A N D  ACCESSOR IES 
IN ALL APPROPRIATE 

METALS FOR THE 
CH EM IC AL  TRADE

British Steam Specialties Ltd.
WHARF STREET. LEICESTER

SrANCWftD PRODUCTIONS FROM STOCK AT :— 
LEICESTER, LO N D O N , LIVERPOOL, W H ISTO N, GLASGOW . 
BRISTOL, MANCHESTER AND NEWCASTLE - O N  - TYNE



HYDRAZINE SULPHATE

T O  C O PE  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 the last year o r two. 
A m ple supplies are now  available for spot delivery.

Samples, information and prices are available from  the makers, who 
will be glad to assist in the developmetit o f the use of hydrazine 
sulphate in your processes.

GENATOSAN LTD., LOUGHBOROUGH, LEICESTERSH IRE
Telephone: Loughborough 2292

lo r  A C ID  N E U T R A L IZ A T IO N , C L A R IF IC A T IO N  O F  L IQ U ID S , 
D E W A T E R IN G  O F  S L U D G E S , E F F L U E N T  P U R IF IC A T IO N , 
F IL T R A T IO N  A N D  F L O C C U L A T IO N . P IC K L IN G  L IQ U O R  
T R E A T M E N T , P U R IF IC A T IO N  O F  T R A D E  W A S T E . S E D I 
M E N T A T IO N  A N D  T H IC K 
E N I N G , S E P A R A T IO N  O F  
S O L ID S  F R O M  L IQ U ID S ,
SO D A  R E C O V E R Y . W E T  

M A T E R IA L  H A N D L IN G  

in c lu d in g  
A G IT A T O R S  C A U S T IC IZ -  
E R S . C L A R IF IE R S , C L A S S 
IF IE R S . C O N V E Y O R S ,
D E W A T E R IN G  M A C H IN E S  
R O T A R Y  V A C U U M  F I L 
T E R S . S A N D  W A S H E R S ,
S L U D G E  P U M P S ,

T H IC K E N E R S , e tc .

Rotary P u lp  W ashing M achine, with  
Pitch P ine Trough, W ash Gear and  

Scraper K nife.

Rotary Vacuum Filler, trith Take-off 
Roller and Repulper.

UNIFLOC REAGENTS LTD
— SWANSEA —
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BROS
L T DW Ä L L Ä C H

F.V tkPO TTER  & S O A R  l t d . •ABERNACLE ST • L O N D O N  ■ E - Ö - *  
C L E rk cn w cll W4B/9

S a f e t y  F i r s t
S A F E T Y  F I R S T PROTECT WORKERS HANDS AGAINST 

IRRITANT SUBSTANCESTH E “ O L D B U R Y ” P A T EN T  
C A R B O Y  D I S C H A R G E R
will em pty  and elevate up to  50 feet 
th e  con ten ts  of any carboy, bo ttle  o r 
vessel, and com plies w ith  all th e  con
d itions of th e  Factory A ct of 1937.

K ESTN ER ’S Applied before work keeps hands healthy

ROZALBX L T D .,  IO  N O R F O L K  S T . ,  M A N C H E S T E R , 2
5, G rosvenor G ardens, W estm inster, London, S.W.

— P O T T E R ’S —  
Machinery Guards

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

T  I n d u s t r i a l  .1

Y "SAFETY
EQUIPMENT L s r .  i

A C ID  & A LK A L I RESIST ING  CLOTHING, 
C A R B O Y  SAFETY DEVICES, RUBBER, 
A S B E S T O S ,  L E A T H E R &  C O T T O N  
GLOVES, SPLA SH PRO O F GOGGLES 
A N D  FACE SHIELDS, and everything for 
the protection of the Industrial W orker.
W rite  to -d a y  lo r  a  copy o f  o u r  “ Blue B ook to r  S a le ty  
A p p ilan ees” —th e  re s u lt  o l fifty  y e a rs ’ ex p erien ce  Id 

p ro tec tin g  In d u stry .

#  B V I L T  
F O R  S E R V IC E

Potter’s g u a rd s  
a re  Insta lled  In 
w o rk s  th ro u g h 
o u t  th e  co u n try  
a n d  a re  d ls tln -  
g u ish ab leb y  th e ir  
so u n d  c o n s tru c 
tio n , good l il tin g  
a n d  m an y  ex c lu 
s iv e  le a tu re s .

P H 1 P P  S T R E E T . LON D O N . E .C .r
Tefcofienet : BJShcpifot* 2177 (3 Ln«)

NITRflLLOY STEELS
Nitrogen case hardened by the 
N I T R A L L O Y  patent process, 
SU R FA C E  H A R D N E SS  1050-11 SO 
Brlnell— “the hardest Metal Sur
face known to man.” Write now 
for full particulars.

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

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

THE CHEMICAL AGE O c t o b e r  20, 1945
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45/G.R.G./90

Obtainable through your usual suppliers.

SATISFACTION
D U N L O P  RU BBER  CO. LTD. (G EN ER AL  RU BBER  G O O D S  D IV IS IO N )

W O R K S  A N D  H E A D  OFFICE : C A M B R ID G E  STREET, M A N C H EST ER

LONDON : C lerkenw ell House, Clerkenwel! G reen , E.C. I BIRMINGHAM : Dunlop House, Livery S tree t, & 
LIVERPOOL : 24 Cornhill, Park Lane, I ' GLASGOW  : 48-60 and 70-78 N orth  W allace S tree t, C.4-

A  COMPLETE IN D U S T R IA L  R U B B E R  SER V IC E

MEANS
Dunlop has unequalled facilities for the 
manufacture of all types of rubber hose 
and post-war plans provide for even 
greater output in the future. The ex
perience and skill which have given 
historical significance to the name 
Dunlop are firm assurances of reliable 
service and satisfaction.
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F O U N D E D  1830
Old-established yet up-to-date In every detail, 
this o rgan isa t io n  prov i des  a s pec i a l i s ed  
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 N  V i r T  A "  d e c o l o u r i s i n g
I  I N  T  I v »  I  A Y  C A R B O N

PLUMBAGO CHARCOAL (W ood & Animal) MANGANESE

" I M V I T T A  "  B IT U M IN O U S  M A T E R I A L S  
1 1 1  V  I L -  I  H  FO R  R O A D  C O N S T R U C T IO N

G D  I  M  r \  I  K l  C L  W ith  improved mills, ofKl N  U l  N u  every descr[ption of
chemical and other materials for the trade

T H O M A S  H I L L-J O N E S ,  L T D .
M A N U F A C T U R IN G  CHEM ISTS. IN V IC T A  W O R K S , B O W  C O M M O N  LAN E " L O N D O N , E.3.

and a t MEESON'S W H A RF, BO W  BRIDGE, E.I5 :: CO NTRACTORS TO  H.M. GOVERNMENT

T e le p h o n e :  E A S T  3285 ( 3 lin ea ). T e le g r a m a :  H lll - Jo n e a  B o c h u rc h , L o n d o n

A. J. RILEY & SON, Ltd
BATLEY, YORKS

Telegrama: "  BOILERS, BATLEY." Telephone: 657 BATLEY (3 lines)

Makers of

M ILD  STEEL R IVETED  A N D  
W E L D E D  VESSELS

JAC K ETED  PA N S CO M PLETE  
W IT H  A G IT A T O R S

SHEET L EA D  O R  H O M O G E N E O U S  
L IN ED  VESSELS

TAR, B E N Z O L E  & O IL  ST ILLS

ESTABLISHED I88B

C O N D E N SE R S , EV A PO R A T O R S 
A N D  D IST ILL IN G  PLANTS

M ILD  STEEL PIPES 
A L L  PRESSURES

LA N C A SH IR E , C O R N ISH  
E C O N O M IC  & W.T. BO ILERS
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. have to  «orK near 0<jo
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anywher. m their great

s iz e  - *  And to those who 
specify them of course!

T H E  C H ESTERF IELD  TU BE  C O M P A N Y  L IM ITED  • CH ESTERF IELD  • E N G L A N D

A Member of the Tube Investments Group
C .R .C -3
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a  m m  im m  w m m >
GLÄNDLESS—SELF-PRIMING

U T G L I F F E  S P E A K M A N
COMPANY LTD., LEIGH, LANCS

London Office: 82 King William Street. E.C.4 
Telephone: Mansion House 1285-6

PATENT {¡LANDLESS ACID PUMPS
9  N O  P A C K IN G  G L A N D  Q  N O  B EA R IN G  SU R FA C E  IN  C O N T A C T  W IT H  A C ID  
9 M A D E  IN  SPEC IAL M A TER IALS RES ISTA N T  T O  A LL  C O R R O S IV E  L IQ U ID S  

9  L O N G  A N D  TRO U BLE-FREE  LIFE A SSU R ED  
9 SELF-STARTING  EVEN  AFTER A  L O N G  SH U T -D O W N .

Full Particulars from:

K E S T N E R ’ S
Chemical Engineers 5, g r o s v e n o r  g a r d e n s , L o n d o n , s .w . i

is an 
Invisible Asset?

Wherever Solvents are used in any 
Quantity, the wastage caused by 
evaporation is really an invisible 
asset. Fortunately it. is an asset 
that can readily be translated into 
terms of pounds, shillings and 

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  always willing to 
supply the necessary information.
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UJAiJLLUJ
PLANT(//

V m ,
IN FERROUS E-NON-FERROUS METALS

Consider the Bee . . . symbol of industrious life. His plans are finely wrought, and all 
that is in disrepair or ill-balanced is alien to his nature.

W hen the honeycomb walls need attention, they are mended with skill so that there is a 
perfect blending with the entire scheme; much depends upon the energy and enterprise 
of the Bee.

So with your C H E M IC A L  PLA N T  . . . replacements o r new projects you now require 
must harmonise with the scheme of things to-day . . . and provide a sure foundation for 
successful days ahead.

O u r technical advice upon the design of Plant and Equipment is yours for the asking . . . 
we fabricate in all metals, Stainless 
Steel, Copper, Aluminium, etc. W rite  
The London Aluminium Company 
Limited, Witton, Birmingham, 6.
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B A R B I T  O N E
BARBITONE SOLUBLE 

ALLOBAR BITONE 

CYCLOBARBITONE
J lN E S T  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.
(THE O R IG IN A L  BRITISH  ASP IR IN  M A KER S)

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

A Monument to 
Quality

Brilliant filtrates from all types of chemical 
liquids produced through the Metafilter are 
a monument to the high-quality filtration 
which it ensures. In addition to chemical 
liquids, the Meta filter handles with equal 
facility and success synthetic drugs, bio
chemical products, gelatine, syrups, and 

; and it withstands the action of 
acids, alkalis, oils, and organic liquids

T H E  M E T A FIL T R A T IO N  CO. L T D ., 
BELGRAVE ROAD, H OU NSLOW , 

M ID D LESEX .
Telephone: Telegram s :

» .   M etafilter, H ounslow .
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H Y S I L
REGO.

Laboratory Gtassware
used wherever GLASS and HEAT meet

made by CHANCE BROTHERS LTD. J j
HEAD OFFICE A N D  W ORKS, SMETHWICK, BIRMINGHAM .

LO N DO N  OFFICE: 10, PRINCES STREET, WESTMINSTER. S.W -I " i " . " !

Stocks held by all recognised Laboratory Furnishers



F in e  C h e m i c a l s  F o r  E v e r y  
P u r p o s e
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Thu Research Chemist
The interest aroused in the public 

mind by the achievements of the 
Research Chemist is based primarily 

the practical value of his 
discoveries, but the lay mind has 
little understanding of the difficul
ties and the problems encountered 
before laboratory synthesis can be 
translated into factory production. 
After the dramatic discovery comes 
the generally far more difficult task 
of meeting the demand occasioned 
by it, and such problems have been 
accentuated during the last few 
years by the worry of wartime 
scarcities. Patience, resource and 
unremitting effort are just as 
necessary in research and develop
ment work as the occasional flash
of inspiration, and these qualities 

helped
successfully with the many trouble-
have helped the chemist to deal

some situations which the war has 
brought.

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

May&BakerLtd
DA GE

LONDON

M  &  B Industrial Chemicals Series (N e , 3

THIS APPARATUS MAKES

POTENTIOMETRIC 
TITRATION EASIER

THAN TITRATION BY 

COLOUR INDICATOR
W ith this, the Mullard Electrometric 
T itration  Apparatus Type E.9 2 0 , 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. The 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. The price is £ 3 3 .10 .0 . 
For 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



Low Expansion
Carbon is  unique in  possessing qualities 
that are not combined together in  any  
other material.

It is self-lubricating, w ith loic fr ic tion  
losses ; it withstands thermal shock ; it 
can be made in  various degrees o f  hard
ness ; it is  unaffected by m any acids

and chemicals which are harm ful to 
most metals, and it has a lotv co-efficient 
o f expansion.

Its mechanical and electrical qualities 
are well-known, and its unique com
bination o f  qualities have helped to solve 
m any outstanding problems.

Our collaboration is  at you r service

A M O M J A N
product

THE MORGAN CRUCIBLE COMPANY, LTD., LONDON, S.W .ll

O c t o b e r  20, 1945 THE CHEMICAL AGE
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NEW ZEALAND IMPORTING COMPANIES 
SEEK A G E N C IE S

The Todd Group of Companies, established over SO years— combined paid-up capital 
£825,000— invites correspondence from leading manufacturers and exporters (of all 
classes of goods that offer scope for substantial turnover) desirous of exporting— or 
increasing their 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 New Zealand. Payments cash. References : 
The National Bank of New  Zealand, Ltd., 8, Moorgate, London, E.C.3.

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

TODD GROUP
T O D D  G R O U P  LO N D O N  MANAGER, CHAIRMAN, T O D D  G R O U P ,

TERMINUS CHAMBERS, TO D D  BUILDING,
6, HOLBORN VIADUCT, W ELLINGTON, N EW  ZEALAND.

L O N D O N . E.C .I. Cobles : "  Todd Bros., W e lling ton .”

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

40 years’ experience 
enables us to supply

B E L T I N G
a n d

ENDLESS VEE ROPES
:O f-

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

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

FR AN CIS W. 
H ARRIS &  Co. Ltd.

B U RSLEM -Stoke-on-T rent
Phone: S toke-on-T ren t 7181-2 

W ire« : Belting, Burslem

V
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NEWTON CHAMBERS
NEWTON CHAMBERS & CO LTD THORNCLtF.FÈ Nr SHEFFIELD

Expert advice is always at your disposal.

ILLUSTRATIONS.
TOP RIGHT. Jacketed Paddle Mixer.
CENTRE.

LOW ER LEFT. Sulphur Burner

Retorts in Heat-Resisting 
Cast Iron.

CHEMICAL 
PLANT

Newton Chambers specialise in the design and 

manufacture of all types of plant for application 

to t̂/ie Chemical Industries.



DURCESS
DaseLO ïïs
gives longer runs 

between regeneration

BURGESS ZEOLITE COM PANY LIMITED
68-72.H0RSIFERRÏ ROAD .WESTMINSTER.S.W.t. Tel: ABBey 1868

ENSURE THE M A X IM U M  OF EFFICIENCY  
TOGETHER W ITH  LONG LIFE UNDER  

A LL  W O RK IN G  CONDITIONS
Also SAND CASTINGS IN ALL NON-FERROUS METALS 
INCLUDING HIGH TENSILE BRONZES & ALUMINIUM

Trionite Ltd., Cliffe Vale, Stoke-on-Trent
PHONE I ETOKE-ON-TNINT 3171-2

STEA M  Ü W ATER. F IT T IN G S  FOR ALL

Single and Multiple Effects for Chemical 
Liquors, Fruit Juices, Sugar Liquors and 
Syrups, Caustic Lye (e.g. in Soda Re
covery), Accessory Condensers, Vacuum 
Pumps and Centrifugal Pumps.
O U R  W ID E  EXPER IEN C E  ENSU RES 
E C O N O M IC A L  A N D  RELIABLE EQ U IP 

MENT.

MIRRLEES WATSONiHinimmmiiiiimÔ  *osf | ^̂ -̂ HiumiumHUimu
ENGINEERS GLASGOW

HYDROFLUORIC 
ACID

AMMONIUM BIFLUORIDE 
ACCUMULATOR ACID 

SODIUM FLUORIDE 
FLUORIDES

A lso  S pecia lly  P ure H ydro
chloric, N ilr ic  and Su lphuric  

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

JAMES W ILKINSON & SON, Ltd.  
TINSLEY PARK ROAD, SHEFFIELD
Telegram *: “ Chemical*. Sheffield'* Phone: 4I208-9

O c t o b e r  2 0 , 1 9 4 5THE CHEMICAL AGE
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S. XL KABBBR, LIMITED
3, BASTION ROAD, FORT,

p  BOMBA Y =  ------=1
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. K A BB U R  & CO., LTD.

“ R A D H A  H O U SE,”

H IGHER A R D W IC K ,

M ANCHESTER, 12.

In the event of business payment is made on 

delivery to their warehouse at Manchester

Bank References are—
The Eastern Bank, Ltd.

~ The National Bank of India, Ltd. ..........
The Imperial Bank of India
The National City Bank of New York
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LODGE COTTRELL
C  ELECTROFILTERS

T O T  C L E A N  G A S
•

H IGH  EFFIC IENCY RECOVERY 

OF DUSTS A N D  FUMES FROM 
I N D U S T R I A L  G A S E S

THE O N L Y  M AN U FAC TU RERS 

IN THIS C O U N T R Y  P R O D U C IN G  
E X C L U S IV E L Y  E L E C T R IC A L  

PRECIPITATORS

L O D G E - C O T T R E L L  L T D .
Head Office and W orks: BIRMINGHAM 

London Office: DRAYTON HO USE • GO RDON S T R E E T -W -C -  I

B R O T H E R H O O D

ÄIR AND GAS COMPRESSORS
"  ■ .  ! . . .  , A  1 _

5-STAGE COMPRESSOR 
400 Atm

--------------------------------------------------  M l b U  ---------------------------------------------------------------

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

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

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

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

T U R B I N E S

Descriptive Literature and Advice free on request

PETER BROTHERHOOD LTD . ■ PETERBOROUGH



The Chemical Age
A Weekly Journal Devoted to Industrial and Engineering Chemistry

B O U V E R IE  H O U S E , 154 F L E E T  S T R E E T , L O N D O N , E .C .4

T elegram s: ALLANGAS F L E E T  LONDON Telephone: CEN TR A L 3212  (10 lines)
G LA SG O W : x i6 Hope S tree t (Central 3970) BIRM IN G H A M : D aim ler H ouser Paradise S tree t (M idland 0 7 8 4 5 )

T H E  CHEM ICAL AGE offices are closed on Satu rdays in accordance th e  adoption of the five-day week by
Benn Brothers L im ited /  'O'

VOL. L I I I  n p f n K n r  m  a c  v w d L W r u  iai Subscription 2 1 s.
N o. 1373 . U C tO D e r 2 0 ,  1 9 4 5  \  O verseas 26s.

Atomic Bomb
TH E  first m ention of the atom ic 

bom b in terested  and even excited 
the scientific w orld as few discoveries 
have done before. T h ere  is no doubt 
th a t an event has occurred of im m ense 
im portance in the h isto ry  of the world. 
I t  is an event w hich on a pessim istic 
view could m ean the end of m ankind, 
or a t  lea s t of our c iv ilisa tion , w ithin 
the life tim e of th is p resen t generation . 
By an optim istic  apprecia tion  it  could 
m ean the s ta r t of a  tra in  of discoveries 
which w ill m ake m an independent of 
fuel for h ea t and  pow er, and perhaps 
even independen t of the sun for lig h t 
and  w arm th. I t is undoubtedly  a tre 
m endous event.

T h a t being so, everyone w ishes to 
know how it w as b rough t about. T he 
scientific m an  who had follow ed, o r even 
been engaged  in , the 
scientific in ves tiga
tions in  nuclea r 
physics a lready  had 
a  p re tty  shrew d idea 
of the w ay in which 
it  w as done scientifi
cally . H e could not 
necessarily  even guess 
how it was pu t into 
p ra c tic e ; th e  tech
nology and the 
science are  separa te  
affairs. F aced  by a 
new  technique som e
w hat different from  
the physics and  chem 
istry  th a t they were 
tau g h t a t school, the 
g rea t m ajo rity  of 
people know little  or

Technology
no th ing  of the w ork involved, of how it 
was done, o r  of w ho did it. T hey  know 
the p art th a t B rita in  has p layed in it 
from  the account p repared  by Mr. 
C hurch ill and issued by M r. A ttlee. U p 
to the end  of 1941 B rita in  had  done an 
im m ense am ount of w ork 011 the p ro jec t 
and  in O ctober, 1 941 , before P ea rl H a r
bour, P res id en t R oosevelt suggested  
jo in t w ork ing  betw een U .S.A . and  G reat 
B rita in , an a rran g em en t in  w hich we 
g lad ly  acquiesced. “  A ccord ing ly ,”  
says Mr. C hurch ill, “  a ll B ritish  and 
A m erican efforts w ere jo ined and a 
num ber of B ritish  scientists concerned 
proceeded to the U nited  S ta te s .”  I t 
was then  agreed tha t large-scale  p lan ts 
should be erected in  the U .S .A . because 
this country  w as too n ear the enem y for 
the w ork to proceed u n h in d e re d : in

addition , we were 
a lready  fu lly  engaged  
on the production  
of m unitions. Mr. 
C hurch ill fu rther 
sta ted  th a t the w ork 
was carried  ou t by 
the th ree G overn
m ents of U .S .A ., 
B rita in , and  C anada 
i n partn ersh ip ,
though  the w hole 
cost fe ll on the
U .S .A ., “  who w ere 
assisted by a  num ber 
of B ritish  scien tists .”  
A m ong contribu tions 
from  th is side of the 
A tlan tic  w as the
destruction  of the
G erm an heavy-w ater
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p la n t in  N orw ay, a w ork in  w hich the 
N orw egians w ere pre-em inent..

W e have been !ec! to rem ind our 
readers ag a in  of th is now ancient 
h is to ry  because of the issue of a repo rt 
by the U .S. W ar D epartm en t en titled  : 
“ A genera l account of the developm ent 
of m ethods of using  atom ic energy  for 
m ilita ry  purposes under the auspices of 
the U .S . G overnm ent, 1940- 1 9 4 5 .”  T h is 
is an en tire ly  adm irab le  docum ent. It 
is long and factual and g ives the nam es 
of m any A m ericans and some G erm an 
refugees who took a p rom inent p a rt in 
this work. P rofessor If. D. Sm yth , the 
au th o r of the account, w as h im self one 
of the forem ost w orkers upon th is  g rea t 
p ro ject. H is account is obviously an in
side story , told w ith every detail th a t can 
be released , but n a tu ra lly  w ith a g rea t 
p a r t of th e  story untold . T he  p rincip les 
are  set fo rth , the problem s a re  freely  
discussed, the w ork th a t w as done upon 
them  is described, the w hole th in g  is 
fasc inating  in the extrem e and te lls  
m ore than  has yet been to ld  by anyone. 
In  view of the im portance and  in terest 
of this work, an extensive account has 
been w ritten  up from  this repo rt, the 
first in s ta lm en t of w hich appears  in our 
pages to-day.

P rofessor S m yth’s account is, how 
ever, incom plete. H ad  it been an 
account of the w hole effort, no fu rth er 
com m ent w ould be necessary. But it is 
w ritten  w holly from  the U .S . angle. 
P ro fesso r Sm yth says “  R eferences to 
B ritish  and  C anadian  w ork are  not 
in tended  to be com plete since th is is 
w ritten  from  the po in t of view of the 
ac tiv ities in  th is  country  ” (i.e ., the 
U .S .A .). W h e th e r o r no t it w as desir
able for an  account of this ch arac te r of 
a com bined effort to be presen ted  to  the 
w orld  as the achievem ent of one p a rtn e r 
only  we w ill not say. I t  is quite ev iden t 
th a t the B ritish  story  is ye t to  be told, 
bu t we h ea r th a t H .M . S tationery  Office 
i- to publish th is A m erican account in 
due course. T he  only possible effect of 
this docum ent as it  stands is to  suggest 
th a t th e  w hole cred it goes to the U.-S.A., 
and th a t such w ork as w as done here, 
or by the B ritish  over there , is of 
li tt le  consequence and led  to no th ing  
prac tica l.

W hy  cannot a fu ll-d ress B ritish 
account be published ? W hy  m ust 
H .M .S .O . publish  a one-sided account?

W hy cannot a B ritish  "statem ent be p re 
pared  em bodying the facts sta ted  by 
Professor Sm yth, bu t g iv ing  cred it to  
everyone  who has con tribu ted  to the 
w ork? W e have had  occasion to com 
p la in  b itte rly  in the p as t th a t B rita in  
does not te ll the w orld , and as a resu lt 
the w orld  goes to G erm any or to the 
U .S.A . for its chem ical eng ineering  
p lan t. O ver and over again , the cred it 
for w ork done here  goes to o ther coun
tries, sim ply because no one seems 
in terested  enough to do som ething about 
it. T he  M in istry  of In fo rm ation  is still 
a liv e ; cannot it  justify  its life by- 
g e tting  S ir Jam es C hadw ick, or some 
other lead ing  scientific m an who took 
part in the w hole w ork to  te ll the story 
so th a t the B ritish  p a rt in the w ork is 
not fo rgo tten  ? Or should the job be 
g iven to  the B ritish  C ouncil, whose 
repu ta tion  am ong the genera l public 
could do w ith  a boost ?

H av in g  said so m uch, we m ust offer 
our sincere cong ra tu la tio n s to everyone 
concerned on a  quite rem arkab le  piece 
of w ork in  the production  of the atom ic 
bomb. C hem ical eng ineering  has added 
new lu s tre  to its crown. An en tire ly  
new set of conditions had  to be faced 
and overcom e, as w ill be seen from  our 
account. W e have gone into some de
tail on th e  eng inee ring  side because it 
is there  th a t our readers can best, ap p re 
ciate the im m ensity  of the problem s th a t 
were attacked  so successfully . T he 
h an d lin g  of rad ioactive  m ateria ls  on a 
g rand  scale is som ething new  to chem i
cal eng ineers in  g en era l, and some of 
the techniques w ill be very im portan t 
in the fu ture. N o doubt th ere  w ill be 
fu r th e r developm ents, and the report 
records th a t in  the au tum n of 1944 an 
A m erican com m ittee was appo in ted  to 
look in to  technical developm ent a long  
the pa th s  of p e a c e ; th is com m ittee, we 
believe, is s till in  being. .

W h at o f the fu tu re?  A m u ltitude  of 
suggestions has been received from  men 
on the various p ro jects, p rin c ip a lly  
a lo n g  the lines of the use of nuclea r 
energy  fo r pow er and the use of rad io 
active by-products for scientific, m edical, 
and in d u s tria l purposes. Professor 
Sm yth sum s it all up  th u s : “ W hile  
there  w as genera l ag reem en t th a t a 
g rea t in dustry  m igh t even tua lly  arise , 
com parab le  perhaps to  the electronics 
industry , th e re  w as d isag reem en t as to
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how rap id ly  such an industry  w ould 
g ro w ; the consensus w as th a t the grow th 

’ would be slow, over a period of m any 
years. At. least there is no im m ediate 
prospect of ru n n in g  cars w ith  nuclear 
pow er or lig h tin g  houses w ith rad io 
active lam ps, a lthough  there  is a good 
probability  th a t n uc lea r pow er for 
special purposes could be developed 
w ith in  the nex t ten years and th a t p len ti
ful su p p lie s 'o f  rad ioactive m ateria ls  can

W orking Parties

A F T E R  a good deal of ill-inform ed 
com m ent, in the correspondence 

and o ther colum ns of the daily  P ress, 
on the advan tages and d isadvan tages of 
S ir S tafford C rip p s’s w ork ing  parties 
in tended for the b e tte r m anagem ent of 
the m ajo r B ritish  industries, it is sa tis
factory  to h ave  the P res iden t of the 
B oard of T ra d e ’s own version of a 
m atte r on w hich he (a fte r all) is best 
qualified to  speak. T h e  w ork ing  parties 
a re  no t to be the “  N osy P a rk e rs  ” that 
some supposed th em ; the ir term s of 
reference do .not cover re la tions between 
em ployers and em ployees; th e ir only 
gu id in g  p rincip le  is the national in te r
e s t;  a n d  the ir sole function  is to inquire  
and report. I t  is a ll very  w ell to  say 
th a t there is sm all necessity  for such 
inquiry  and report a t the m om ent. Sir 
Stafford m akes it qu ite  c lea r th a t he is 
th in k in g  of the  lean  y e a rj ahead , w ith 
which (as m ost of us agree) B ritish  in 
d ustry  is likely  to be faced. T he 
tr ip a rtite  n a tu re  of the “  parties  ”  is a 
reasonab le  insurance ag a in s t collusion 
betw een em ployers and em ployees for 
the benefit of their tra d e  and th e ir trade 
alone. Such of the “  independent ”  
m em bers (who m ake up one-third of the 
parties) as we are  acquain ted  w ith  are 
personages of the h ighes t in teg rity  and 
d isin terestedness, and the chairm en’s 
nam es alone, in the five parties a lready  
organ ised , should be sufficient to  rem ove 
any  suspicion of sectional favouritism . 
Indeed , an im portan t and avowed .p u r
pose of the schem e is to keep w atch over 
consum ers’ in terests—and about tim e 
too, we can h e a r i t  said. T he fu n d a
m ental th in g , how ever, is, as the

have a  p rofound etfect on scientific 
research  and perhaps on the trea tm en t 
of certa in  diseases in  a sim ilar p eriod .” 

M eanw hile, since efficiency m ust come 
into th e  econom ic p ic tu re , le t us rem em 
ber th a t “  the energy  released in 
u ran ium  fission corresponds to the 
u tilisa tio n  of only about one-tenth of 
one per cent, of its m ass.”  B ut we 
shall go on from  there. W e are  only 
at the beg inn ing .

C O M M E N T S
P res id en t of the B oard of T rad e  him self 
said , to “  m ake our industries m ore 
com petitive in  the m arkets of the 
w orld  ”  and  to “  p rovide us a t hom e 
w ith  the best goods a t the cheapest price 
consisten t w ith good conditions for those 
in  the in d u s try .”

Industrial Health

T H A T the  chem ical eng ineer should 
be concerned w ith the m ajo rity  of 

occupational hazards, and not m erely  
w ith those like ly  to occur in the 
chem ical industry , was only one of 
the m any valuab le  poin ts m ade by 
D r. M erew ether, H .M . Senior In 
spector of F ac to ries, in  a recent 
address to the In s titu tion  of Che
m ical E ng ineers  and the Chem ical 
E n g in ee rin g  G roup. W h ile  we have 
h itherto  been used to  consider inan im ate 
factors, such as th e  av a ilab ility  of raw  
m ateria ls , e lec tric ity , tran spo rt, near 
m arkets, etc., w hen erec ting  o r ex tend
ing  an ind u s tria l u n it, we shall have, 
in fu tu re , to th ink  m ore of the an im ate  
personnel. A dequate tran sp o rt and 
housing , technical education , m edical 
and  n u rs in g  a rrangem en ts, not to m en
tion adequate  can teens se rv ing  w ell-p re
p ared  and valuab le  food, a ll essen tia l 
in  them selves, p lay  an im p o rtan t p a rt 
in the -prevention of accidents. D r. 
M erew ether’s axiom , th a t hea lth  of 
industry  is synonym ous w ith industria l 
hea lth  is by no m eans gen era lly  
accepted. H um an  greed iness and 
obstinacy and an aversion to change 
w hat has been done for years are 
responsib le  fo r m any accidents th a t 
need never have  happened . T he  aw ard 
of the G eorge M edal, for in stance , fo r

N O T E S  A N D
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a dangerous rescue, rep resen ts no so lu
tion  of the problem , and  it is fa r better 
to le t an  obsolete factory  bu rn  down 
ra th e r than  to end an g er lives by m op
p in g  up , say, n itric  acid. T h ere  is, 
fu rtherm ore , a un iversa l need for m ore 
stan d ard s to  w ork on, and  a no less 
u rg en t need for co rrect spacing , as 
“  space d ilu tes  r isk .”

Publicity for Safety

O P T IM U M  conditions w ere m ain 
ta ined , D r. M erew ether claim ed, 

by (i) superv ision  and  d isc ip lin e ; (ii) the 
m ain tenance  of p ro tective m easu res ; 
an d  (iii) the w atch ing  of changes in 
m ate ria ls , processes, and genera l en
vironm ent. T o th is he added a pow er
fu l p lea  fo r an im provem ent in the 
diffusion of know ledge about develop
m ents in  in d u s tria l health . D u rin g  the 
w ar, m uch know ledge and experience 
has, no doubt, been gained  w hich, on 
account of th e  un fo rtu n a te  lack  of the 
pub lic ity  sp irit, w ill never be of genera l 
use. In  o rder to overcom e th is serious 
lack , the fo rm ation , if possible on an 
in te rn a tio n a l scale, of a Society of 
In d u s tr ia l H ea lth  and Safety , the estab
lishm en t of a G roup by one or m ore of 
the chem ical societies, the h o ld ing  of 
a n n u a l conferences, and the pub lica tion  
and  d is tribu tion  of papers and  lite ra tu re  
on th e  subject of in d u s tria l h ea lth  and  
safety , m ust not be postponed if B ritish  
industry  is to prosper. T h e  im portance 
of th is sub ject is u n derlined , if u n d e r
lin in g  w ere needed, by th e  N ationa l 
In su ran ce  (In d u s tr ia l In ju ries) B ill, the 
second read in g  of w hich w as m oved in 
the Com m ons las t week.

Paper Salvage

T H E R E  is an erroneous im pression 
cu rren t th a t, w ith  the end o f the 

w ar, th e  need for paper sa lvage  has 
d im inished. N o th ing , in fact, could be 
fu rth e r from  the tru th , and  we are 
inform ed by an official of the T ham es 
B oard  M ills, L td .—who should  know , as 
his com pany claim s to be th e  la rg e s t 
p roducer of board  in E n g la n d —th a t 
the production  of board  for boxes and 
cases w ill be seriously  cu rta iled  in  the 
n e a r fu tu re  un less m ore w aste paper 
and  cardboard  is sa lvaged  forthw ith . 
B oth peace-tim e dom estic industry  and 
the export trade  requ ire  huge quan tities

of board , and  never m ore u rg en tly  than  
d u rin g  the p resen t period  of reconstruc
tion. T h e  dow nw ard • cu rve of the 
w aste-paper sa lvage  g rap h  has been 
vio len tly  accen tuated  in iq 4 iJj la rg e ly  
owing' to the n a tu ra l im pression m en
tioned a t  the outset of th is p a rag rap h . 
I t  is  not en tire ly  the pub lic ’s fau lt, how 
ever. W e are  to ld  th a t the m un icipal 
sa lvage  schem es for w aste p ap er are 
s t il l in  being ; this m ay be so in theory. 
In  fact, how ever, in our own p a rticu la r 
London borough , we w ere som ew hat 
d iscouraged  the o ther day  to see the 
contents of a  ca re fu lly  k ep t sack of 
w aste p ap e r dum ped by the dustm an  into 
the g en era l m ass of household rubbish 
in h is ca rt, the  special papcr-sack  of 
w ar tim e hav ing  d isappeared  from  its 
hook on the side of the vehicle. T he  
T ham es B oard M ills announce th a t they 
are  p rep a rin g  a pub lic ity  cam paign  for 
sa lvage  this autum n. M ore pow er to 
the ir elbow , we say ; bu t if  the cam paign 
is no t to lose m uch of its effect, let them  
see th a t it is d irected to  the p roper 
quarter.

Our Oldest Ally

I T  is only ju s t over a year since 
P o rtu g a l occupied the a tten tion  both 

of P a rliam en t and th e  public  fo r her 
supp ly ing  the then s till form idable 
G erm an w ar m achine w ith w olfram  and 
tin. W hile  several B ritish  dailies 
cannot rid  them selves of the secrecy 
com plex, b red  by years of censorsh ip— 
even a fte r the P ress has been libera ted  
from  th a t in s titu tio n —the M anchester  
G uardian  has aga in  rendered public  
serv ice by c a llin g  a tten tion  to the strong  
influence G erm an in terests  a re  still 
exerc ising  in P o rtuga l. T he p a p e r’s 
L isbon correspondent sta tes th a t these 
in terests  opera te  from  the shelter 
offered by the F ranco  reg im e in Spain 
and  th a t, since 1936 , the' technical d irec
tion of P o rtu g a l’s industry  has la rg e ly  
been in G erm an hands. C hem ical and 
pharm aceu tica l products now come from  
B arcelona, instead of from  L everkusen , 
thus u su a lly  securing  a  m arket long  
before a B ritish  ca ta logue  ever arrives. 
N eu tra lity  has served certa in  P o rtu 
guese in terests  w ell enough d u rin g  the 
w a r; it  is h igh  tim e th a t in  the  in terests 
o f her o ldest a lliance  she should fo rth 
w ith cease to fu r th e r G erm an schemes.
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American Work on the Atomic Bomb
I—The Problem s Involved

A  COM PREHENSIVE report on the work 
leading to the production of the atomic 

bomb has been w ritten for the W ar De
partm ent of the U.S.A. by Professor II. D. 
Smyth, of . the Departm ent of Physics of 
Princeton University. This account gives 
as much detail as can be released at the 
present time, and there are obvious gaps. 
I t  is, however, believed by the U.S. Gov
ernment that such information as is possible 
to release should be made available to those 
able to understand it in order that they 
may be able to “ explain the potentialities 
of atomic bombs to their fellow citizens.” 
The account has been w ritten primarily 
from the U.S. angle, and does not profess 
to give a complete record of the work also 
undertaken in B ritain and Canada.

The possibility of obtaining power from 
the atom depends 011 . the equivalence of 
m atter and energy. I t  is now believed that 
the generation of heat by combustion also 
involves the conversion' of m atter into 
energy, but the quantity of heat that corre
sponds to a certain amount is so great that 
it is not possible to measure by balances 
the loss in mass in normal processes; con
sequently, the principle of the conservation 
of mass cannot be disputed by experiment, 
though we now know that the real principle 
is that of the conservation of mass-plus- 
energy.

T h e  N eu tro n
The nucleus of the atom consists essen

tially of neutrons and protons, these being 
similar in mass, but the proton carries a 
positive charge, whereas the neutron is un
charged. The constituents of the atom are 
held together by short-range forces not fully 
understood, in spite of the mutual repul
sion of the protons contained in them. The 
neutron, having no charge, is not 
subject to the repulsions which affect 
other constituents, but it is affected 
by the short-range forces. Consequently, 
a free neutron goes on its way un
checked until it makes a “ head-on ”  colli
sion with an atomic nucleus. The nuclei 
are very small, and such collisions occur 
but rarely. Since the neutron is not sub
ject to normal forces, it is very difficult to 
control. The only means of controlling free 
neutrons is to put nuclei in their way so that, 
they will be slowed down and deflected, or 
absorbed by collisions; this effect is of the 
greatest practical importance and is the 
basis of much of this work.

Free neutrons can only be obtained from 
nuclear disintegrations; there is no natural 
supply. They are commonly produced by 
the bombardment of certain elements,

notably beryllium and boron, by natural 
alpha-partieles from radium, or by bom
barding suitable targets with protons or 
deuterons (the nuclei of “ heavy ” hydro
gen, mass 2). The peculiar properties of 
neutrons led to the deduction by Fermi that 
because of their lack of charge they should 
be effective in penetrating nuclei, especially 
those of high atomic number which repel 
protons and alpha-particles strongly. The 
neutron is the basis of nuclear physics and 
hence of the atomic bomb and of the release 
of atomic energy.

S ta b ility  of the  N ucleus
Certain facts are known about the 

stability or instability of the nucleus. 
Stability is governed by the ordinary elec
tric forces or repulsion between positive 
charges, and (acting in the contrary sense) 
the very short-range forces of attraction 
between all the particles. If in a nucleus 
the neutrons and protons are few in num
ber (as in the elements of lowest atomic 
weight), stability occurs when their numbers 
are about equal. F or larger nuclei the 
proportion of neutrons required for stability 
is greater. Finally, a t the end of the 
periodic table, where the number of protons 
is over 90 and of neutrons nearly 150, there 
are no completely stable nuclei.

One form of nuclear reaction occurs when 
an unstable nucleus is formed artificially by 
adding an extra neutron or p ro ton ; even
tually a change to a stable form occurs. 
Curiously enough th is is not accomplished 
by ejecting a proton or a neutron, but by 
ejecting a positron or an electron. (These 
are minute particles much smaller than the 
nucleus, having respectively a positive or a 
negative charge.) Apparently within the 
nucleus a neutron converts itself into a 
proton and an electron and the light changed 
particle is ejected. This reaction, as will 
be seen, may be a nuisance, but has been 
put to useful purpose. The new nucleus 
formed may be stable, but is very often un
stable and then disintegrates by radio-active 
change (“ artificial radio-activity ” ) pro
gressively from one substance to another 
until a stable form is reached.

A very im portant observation was the dis
covery of a few of these nuclear reactions 
which were produced by the agency of neu
tron bombardment, and which produced as 
their product, not electrons, but more neu
trons. This suggested that a self-multiply
ing chain reaction might be initiated under 
the right conditions.

Since the proton and the neutron are the 
fundamental particles out of which all

C
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nuclei are built, it would seem natural td 
use the mass of one or other of them as the 
unit of mass. The mass unit used in atomic 
and nuclear physics, however, is one-six
teenth of the mass of the predominant oxy
gen isotope, O ' 6 and is equal to 1.GG03 x 
to - 21 gram. Expressed ¡11 terms of this 
unit, the mass of the proton is 1.00758 and 
of the neutron 1.00893.

This leads us to the conception of 
“ nuclear binding energies.” I t  is a general 
principle in physics that if a stable system 
is to be broken up, work must be done upon 
it. Thus, if an assemblage of protons and 
neutrons forming a nucleus is stable, energy 
must be supplied to separate its constituent 
particles. Since energy and mass are 
equivalent, the total mass of the stable 
nucleus must be less than tha t of the separ
ate protons and neutrons which go to make 
it up. This mass difference is equivalent 
to the energy required to disrupt the nucleus 
completely, which is called the “ binding 
energy.” Thus, the total mass of the separ
ate constituents of the helium nucleus is

2 x 1.00758 + 2 x 1.00893 = 4.03302, 
whereas the mass of the helium nucleus 
itself is 4.00280. Neglecting the last two 
places of decimals there is a difference in 
mass of 0.030 units, which is the binding 
energy in the helium nucleus. Einstein, 
from the Theory of Relativity, predicted 
that the energy, E, equivalent to a mass, m, 
is given by the equation, E = me2, where c 
is the velocity of light. A mass of 0.030 
units is thus equal to 4.5 x 10- 5 ergs per 
nucleus, or 2.7 x 1019 ergs per gram-mol. 
of helium. This is the origin of the energy 
released by breaking up the atomic nucleus. 
P rior to 1941, it could not be employed 
usefully because (1) the amount of enerev 
used in bringing about these fissions experi
mentally was far greater than the amount 
of energy generated, and (2 ) the only way 
of obtaining a supply of neutrons without 
this limitation, e.y., the radium-bervlliuiu 
source, was barred by the scarcity of 
radium. The only possibility was that of 
starting the self-supporting neutron chain 
reaction previously mentioned.

N u c lea r F iss io n
W ith the knowledge that the neutron is 

the most effective particle for inducing 
nuclear changes and that it is particularly 
effective on elements of the highest atomic 
weight, there came an important develop
ment early in 1939—the discovery of an en
tirely new form of break-up of the nucleus 
caused by absorption of Neutrons. Two 
refugees from Germany, O. R. Frisch and 
L. Meitner, suggested to Niels Bohr that 
the absorption of a neutron by the u ra 
nium nucleus might cause that nucleus to 
split into approximately equal parts with 
the release of enormous quantities of energy, 
a process now referred to as “ nuclear fis

sion.” l l  is clearly a different type of 
nuclear reaction from the absorption by the 
nucleus of a neutron with the liberation of 
an electron. It also seemed possible that 
neutrons might be liberated in the process, 
thus opening up the near possibility of set
ting up a chain reactiou. These guesses 
were proved right by experiment during tin) 
early part of 1939. The way was opened to 
the release of atomic energy on a useful 
scale, but much remained to be done. Among 
other difficulties, natural uranium contains 
three isotopes: U-234 (0.006 per cent.); U- 
235 (0.7 per cent.) ; and U-238 (99.3 per 
cent.) Û-235 reacts with neutrons quite 
differently from U-238.

W hen th e  W ork  S ta r te d
Professor' Smyth thus summarises the in 

formation that was “ generally known ” in 
June, 1940, and which thus formed the basic 
of the secret work done since that date :
(1) That three elements—uranium, thor. 

ium, and protoactinium—when bom
barded . by neutrons, sometimes split 
into approximately equal fragments, 
and that these fragments were isotopes 
of elements in the middle of the periodic 
table, ranging from selenium (Z =  34) 
to lanthanum (Z = 57).

(2) T hat most of these fission fragments 
were unstable, decaying radio-actively 
by successive emission of beta-particles 
through a series of elements to various 
stable forms.

(3) That these fission fragments had very 
great kinetic energy.

(4) That fission of thorium and proto- 
actinium was caused only by fast neu
trons (velocities of the order of 
thousands of miles per second).

(5) That fission in uranium could be pro
duced by fast or slow (so-called ther- 
mal-velocity) neutrons; specifically, 
that thermal neutrons caused fission in 
one isotope, U-235, but not in the 
other, U-238, and that fast neutrons had 
a lower probability of causing fission in 
U-235 than thermal neutrons.

(6 ) That at certain neutron speeds there 
was a large capture cross-section in U- 
238 producing U-239 but not fission.

(7) That the energy released per fission of 
a uranium nucleus was approximately 
200 million electron volts. (1 electron 
volt = 4.45 x 10- 20 kWh).

(8 ) That high-speed neutrons were emitted 
in the process of fission.

(9) T hat the average number of neutrons 
released per fission was somewhere be 
tween one and three.

(10) That high-speed neutrons could lose 
energy by inelastic collision with 
uranium nuclei without any nuclear re 
action taking place.
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(11) T hat most of this information was con
sistent with the semi-empirical theory 
of nuclear structure worked out by 
Bohr and W heeler and others ; this sug
gested that predictions based on this 
theory had a fair chance of success.

N ew  E lem ents
Neutrons have been shown to react dif

ferently on U-235 and U-238. Slow-moving 
neutrons cause fission of U-235 nuclei with 
formation of new elements about half the 
atomic weight of U-235 together with neu 
tro'ns which have a high velocity. I t  seemed 
likely at this time that fast neutrons would 
be absorbed by U-238 and would give rise 
to a nucleus of atomic number 92 and mass 
239. This in turn  would be a fairly stable 
mass emitter and might form a new element 
of atomic number 93 and mass 239. This 
was later found to be so and neptunium 
was discovered. Neptunium, it was found, 
underwent fission when bombarded by ther
mal neutrons, a fact which might well be of 
great importance to the maintenance of the 
chain reaction. In  doing so it gave rise to 
another new element : plutonium (atomic
number 94, mass 239),

Practical P roblem s
Obviously, the first key was the possi

bility of setting up a self-maintaining chain 
reaction. W hether a chain reaction goes 
011 or does not go on depends on the result 
of a competition between four processes as 
affecting the, neutrons : (1) escape from the 
mass, (2 ) non-fission capture by uranium.
(3) non-fission capture by impurities, and
(4) fission capture (which produces neu
trons). If the loss of neutrons by the first 
three processes is less than the surplus pro 
duoed by the fourth, the chain reaction 
occurs ; otherwise it does not. F urther, the 
probabilities of processes (2) and (4) arci 
different for different isotopes of uranium 
as we have seen. The probabilities are 
moreover different for neutrons of different 
energies.

The problem of neutron escape involves 
the critical size of the device. Fission cap
ture occurs throughout the material and is 
a volume effect, whereas the escape of neu
trons is a surface effect depending on the 
area of the surface. The problem arose as 
to whether the critical size would be found 
too large for practical purposes.

Reduction of non-fission capture could be 
tackled by the use of a “  moderator.” Ther
mal (slow-moving) neutrons have the high
est probability of being caught by and pro
ducing fission of U-235, but the neutrons 
emitted in the process of fission have high 
speeds and would thus not be unlikely to 
be caught bv U-238 so that thev would not 
necessarily produce further fission. U nfor
tunately, the speed at which non-fission cap
ture (by U-238) is most probable, is in ter
mediate between the average velocity of the

high-speed neutrons emitted in the fission 
process and the speed at which fission cap
ture is most probable. This difficulty might 
be met if the uranium were mixed with a 
moderator in such a way that the high-speed 
fission neutrons, after being ejected from 
uranium and before re-encountering U-238 
nuclei, would have their speeds reduced 
below the speeds for which non-fission cap
ture is highly probable.

The choice of substance as moderator lay 
between hydrogen, deuterium, beryllium, 
and carbon; it must be a substance of low 
atomic weight having little or no tendency 
to absorb neutrons. A high degree of pu ri
fication was necessary in any moderator that 
might be used in order to avoid non-fission 
capture by impurities. The maximum per
missible concentration of many impurity 
elements, both in the uranium and the 
moderator, was not more than a few parts 
per million. This in itself opened up a 
whole range of problems.

Another method for the reduction of non
fission capture was by separation of U-235 
from U-238, the latter being discarded. The 
point here is tha t U-238 is likely to produce 
U-239, and thus ultimately plutonium, 
whereas it is not fissured by the capture of 
neutrons. The magnitude of this problem 
may be seen from the fact tha t in 1940 no 
large-scale separation of isotopes had ever 
been achieved except for hydrogen.

It seemed likely that by using neutron 
absorbers a powerful chain reaction could 
be controlled. This is partly a problem of 
the application of the atomic energy to the 
arts of peace. The major difficulty was 
conceived to lie in the attainm ent of liigh- 
temperature operation. To run a chain- 
reacting system at a high tem perature and 
to convert the heat generated to useful work 
is very much more difficult than to run a 
chain-reacting system at a low temperature. 
For a bomb, the chain reaction must be 
built up extremely rapidly, and 110 prema 
ture explosion must occur. Professor 
Smyth stated in June, 1945, th a t “ this de
tonation problem was and still remains one 
of the most difficult in designing a high- 
effieieney atomic bomb.”

Plutonium
Plutonium is now believed to be com

parable in value for the purpose of atomic 
energy to U-235. Pu, though induced from 
U-238, is a different chemical element. 
Therefore, if a process could be worked out 
for converting U-238 to plutonium, a chemi
cal separation of the plutonium from uran
ium might be more practicable than the iso
topic separation of U-235 from U-238. The 
chain of reactions goes somewhat as 
follows :
2,U»s +  „n1 -> a!U“ » ojNp239 f -  _ie° 

„N p 238 -* 91Pu 239 +
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where 0n‘ represents the neutron and _ ,e u 
the ordinary (negative) electron. Np is 
neptunium.. Two possibilities were now 
open—to make a bomb from purified U-235 
or from Pu.

A further possibility of creating a self- 
maintaining reaction lay in what were 
called “ enriched piles.” The three ways 
of increasing the likelihood of a chain reac
tion, namely, use of a moderator, a tta in 
ment of high purity of materials and use 
of the special materials U-235 or Pu , are 
not mutually exclusive. Combinations of 
these, such as the use of small amounts of 
separated U-235 or Pu in a lattice composed 
primarily of ordinary uranium and' of a 
moderator or two different moderators, 
were proposed; these constitute “ enriched 
piles.”

Finally, an additional problem was that 
of health hazards. The danger from the 
radiations was a new and special one, espe
cially when such large amounts of radio
active materials were to be handled. Neu
tron radiation is comparable to gamma-rays 

-as regards health hazards. Uranium is 
poisonous chemically. This was the stage 
reached in the U.S.A. in June, 1940, based 
upon knowledge generally available to 
everyone. I t  showed the problems. I t  
indicated the work to be done. Now a 
start could be made with intensive research 
work.

Three Q uestions
Three questions required an immediate 

answer and were the subject of simultaneous 
work over the next 18 months. This work 
will be touched upon briefly.
Question 1. Could any conditions be found 

under which the chain reaction would 
go?

The essential difficulty is th is : Slow
thermal ” neutrons are absorbed by U-235 

and will cause the nuclear fission necessary 
to produce a supply of neutrons. The 
neutrons emitted in this fission are high
speed and as such are not readily captured 
by U-235. They are, however, captured 
readily by U-238, when they produce U-239 
and do not cause nuclear fission but 
liberate an electron only. In order to keep 
up the supply of neutron's necessary to main
tain a chain reaction it was thus necessary 
to find means of slowing down sufficient fast 
neutrons to the speed of thermal neutrons 
before they had been absorbed by U-238 to 
enable the U-235 fission to be maintained to 
an adequate extent.

The method adopted was the use of car
bon or beryllium as a moderator. A lattice 
structure or “  pile ”  was built up with com
mercial uranium (mixture of isotopes) con
centrated in lumps regularly distributed in 
a matrix of moderator. If  uranium and 
moderator were mixed homogeneously, the 
velocity of any neutron would not be lowered 
sufficiently before contact with U-238, but

by spacing the uranium lumps at large in ter
vals in the moderator the energy lost during 
passage from one lump of uranium to an
other is larger. The first lattice structure 
set up consisted of a graphite cube about 
8 ft. edges, containing some 7 tons of 
uranium in iron containers distributed ati 
equal intervals throughout the graphite.

When a radium-beryllium source of neu
trons is placed near the bottom of 
this structure the number of neu
trons can be measured at various points 
throughout the lattice. Absorption by U-238 
lends to reduce the number of neutrons; 
fissions tend to increase their number. The, 
lattice described above was too small to be 
chain-reacting, but the rate of increase of 
neutrons, the so called ‘‘ multiplication fac 
to r,” k, could be calculated for a lattice of 
infinite size. If k >  I the lattice is chain- 
reacting. In  the autumn of 1941 Fermi 
reported k w for the above lattice as 0.87. 
The uranium used contained 2-5 per cent, 
of impurities and it was recognised tha t this 
value could be increased by greater purity 
of materials, different lattice arrangements, 
etc. Beryllium was found to act similarly 
to carbon but was abandoned as too diffi
cult to produce in sufficient quantities and 
in the required form.

In May, 1941, came the report from E. 0 . 
Lawrence, at California University, which 
showed that (a) Pu, atomic weight 94, is 
produced as a result of capture of a neutron 
by U-238 followed by two successive /3- 
transformations, and that (b) this element 
undergoes fission by slow neutrons and thus 
behaves like U-235. Thus, the suggestion 
arose that Pu could be manufactured from 
U-238, which would increase one-hundred
fold the available material and initiate a  
chain reaction with fast neutrons An in
teresting “ by-product ” of this work was 
the discovery tha t in a chain-reacting 
11 pile,” radioactive fission products build 
up as the reaction proceeds. Since they 
differ chemically from uranium they could 
be extracted and used as a particularly 
vicious form of poison gas. Defensive mea
sures were immediately planned in case the 
Germans should make this discovery. 
Question 2.— Could the isotope U-235 be 

separated on a large scale?
Prelim inary experiments were made using 

three methods : electromagnetic separation, 
previously rejected as im practicable; cen
trifuging, a method which depends on the 
fact that the forces on each isotope are 
slightly different because of their difference 
in mass; and gaseous diffusion, in which 
the rates are again slightly different because 
of their difference in mass. The only gas
eous compound of uranium known was the 
hexafluoride. In the centrifuge and diffu
sion methods only a small degree of enrich
ment was to be expected in each “  stage.” 
Prelim inary experiments indicated that
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about 5000 stages would be necessary for one 
type of diffusion system and that an area 
of many ncres of diffusion barrier would be 
required in a plant separating 1 kg. ol U- 
235 per day; the cost would be many mil
lions of dollars. A similar production by 
centrifuges was estimated to require 22,000 
separately driven, extremely high-speed 
centrifuges. Another method suggested at 
this time was thermal diffusion in liquid 
uranium hexafluoride; preliminary experi
ments suggested that this method was pro
mising. This work will be described later. 
Question 3. Could moderator and other 

materials be obtained in sufficient 
purity and quantity ?

Work was done on the’ production of 
heavy water, and on the production and 
purification of carbon and beryllium. The 
presence of 1 part in 500,000 of boron in 
commercial carbon was regarded as un
desirable. The work done up to the end of 
1941 showed no evidence tha t this question 
must be answered in the negative, but the 
problem was far from solved.

At this stage two investigators were sent 
to England to see what was being done. I t 
was found tha t British work was on similar 
lines to that of U .S.A., that heavy water 
was favoured as a moderator ra ther than 
graphite, tha t extensive work had been done 
on the diffusion process, including the 
general theory of cascades. The British 
were already convinced tha t a U-235 chain 
could be achieved. I t  was known that 
several kilos a day of heavy w ater were 
being produced in Norway and that the 
Germans had ordered considerable quanti
ties of paraffin to be made using heavy 
hydrogen. I t  was feared th a t if the G er
mans got atomic bombs before the Allies 
did the war might be over in a few weeks. 
The Americans took back with them a sense 
of great urgency.

R esearches, 1942
In spite of these conclusions it was still 

uncertain at the end of 1941 how much work 
should be put into the atomic bomb. That 
depended on whether it was to be a decisive 
weapon or a supplementary one. I t  was 
decided, however, to increase the effort on 
the uranium project, since it  was generally 
accepted that an atomic bomb of enormous 
destructive power could be made either 
from concentrated U-235 or from plutonium. 
Work progressed along four lines.

(1) The Materials Problems. The uran
ium oxide position was so improved that 
its impurities were reduced to 1 per cent, 
and 15 tons per month were obtained. A 
pile with this uranium -gave k,» =  0.98. 
J .  J .  Hoffman found that by using an ether 
extraction method, all the impurities are 
removed by a single extraction of uranyl 
n itrate. This method was henceforth used 
for purification and 1000 lb. of metal 'was

produced per day by electrolysis of K U P4, 
and the price dropped from §1000  per lb. 
to §22 per lb. Other concerns were able 
to produce graphite with a neutron absorp
tion some 20  per cent, less than the stan. 
aard commercial materials previously used. 
The materials problem was solved.

(2) Experimental Proof of the. Chain 
Head ions. Experiments designed to accu
mulate more accurate data strengthened the 
belief that a pile could be built with 
k 0 0 > l .  When sufficient material had accu
mulated (in Ju ly , 1942) a pile was built 
which showed by experiment k OT = 1.007. 
Finally', in the autumn of 1942, some 6  tons 
of metal were available—not really enough 
—and other materials of varying quality out 
of which was constructed a pile which first 
operated as a self-sustaining system on 
December 2, 1942: a red-letter day! Pro
fessor Smvth adds : “  So far as we know, 
this was ihe first time that human beings 
ever initiated a self-maintaining chain reac 
tion.” I t  first generated a maximum energy 
of i  watt. On December 12 the intensity 
was seen to be about 200  watts, but it was 
not felt safe to go higher because of the 
danger of radiation to operators.

This experiment also bore on the produc
tion of plutonium. Theory suggested that 
to produce 1 kg. of Pu per day a chain- 
reacting pile must be releasing energy at a 
rate of 500,000-1,500,000 kW. If a single 
bomb required 100 kg. of Pu, the pile just 
described wou’d require 70,000 years to pro
duce a single bomb.

(3) Plutonium. By prolonged bombard
ment of several hundred lb. of uranyl nitrate 
with the aid of the cyclotron some 500ug. 
had been obtained as pure Pu ealts. Though 
less than a pinhead in size it was sufficient 
to determine the properties of the new 
clement. I t resembles uranium and might 
even be regarded as the second mem
ber of a new rare-earth series begin
ning with uranium. I t  has four states of 
oxidation corresponding to valencies of 3, 
4, 5, and 6 , and its properties are such that 
it can be separated chemicallv from the 
other materials in the pile. These experi
ments had considerable significance for, as 
we shall see from the experiments on this 
almost microscopic speck of m aterial, the 
whole plutonium recovery and purification 
plant was successfully designed.

(4) 7'he Fast Neutron Reaction. As the 
design of the bomb was the last thing to 
be tackled, this work was not considered 
urgent and during this period preliminary 
researches only were carried out. How
ever, the effectiveness of the atomic 
bomb was seen to be greater than had been 
suspected bu t its critical size was still un
known, while methods of detonation were 
uncertain.

(To be continued)
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Industria lis ing  Turkey
Süm er B ank’s P rogram m e .

FURTHER steps towards the industrialisa
tion of Turkey have just been revealed 

in the plans of the Sinner Bank, a serni- 
Government institution, for construction 
projects the bank intends to finance within 
the next three to five years. The programme 
is roughly estimated to cost £T80,000,000, 
and ' interested firms may obtain specifica
tions by direct contact with the bank a t 
Ankara.

Industrial C hem icals
In the industrial-chemical field, four 

major operations are planned. Near 
Kutahya, a plant will be built to provide an 
annual production of 6000 metric tons of 
nitric acid, and 3000 metric tons of ammo
nium nitrates. A power, station will be 
installed, probably to be operated with lig
nite. At Izrnit, near Istanbul, the bank 
plans to construct a plant for the produc
tion of sodium carbonate and sodium bi
carbonate, with a yearly capacity of 5000 
m etric tons of each product. A t Karabtik, 
a plant is projected to produce copper sul
phate at the rate of 4000 metric tons per 
year. In  the city of Gemlik, 011 the Sea of 
Marmora, a carbon bisulphide plant will be 
erected with an annual capacity of 600 
metric tons.

C em ent and Paper
The Sivas cement plant, in Central T ur

key, already produces about 90,000 metric 
tons of cement per year. I t was originally 
regarded as the nucleus of a much larger 
project, and it is now planned to carry out 
this expansion and increase output to
200.000 metric tons nnnuallv. Construction 
of a refractory-brick plant to produce
15.000 metric tons a year, is planned for 
Tilyos on the Black Sea.

Two paper factories in Izm it will have 
their production capacities increased above 
the present 20,000 metric tons per year. A 
th ird  plant will be constructed in Izmir 
(Smyrna), to produce 16,000 metric tons 
annually. Izm ir will also be the site of a 
new factory for the manufacture of insulat
ing materials from wood shavings and saw
dust, the capacity being from 6000 to 7000 
metric tons annually.

E xpansion  of S teel Output
Several plants for the manufacture of 

steel products are contemplated for Kara- 
buk. One of these is a plant which will turn 
out wire of less than 10 millimetres dia
meter at the rate of 30,000 metric tons a 
year. Another i i  a rolling mill capable of 
producing 20 ,000  metric tons of sheet steel 
annually. A th ird  is a steel-pipe foundry 
with a yearly capacity of from 10,000 to
15.000 metric tons.

Discovery of X -Rays
Fiftieth A nniversary

TO commemorate the 50th anniversary of 
Rontgen’s discovery of X-rays, a number 
of societies and institutes, including the Royal 

Society, the Royal Society of Medicine and 
the Institute of Physics, have organised cele
brations to take place on November 8 , 9 
and 10. On November 8 , a t 4 p.m., there 
will be a public meeting at the Central Hall, 
Westminster, when Sir Lawrence Bragg will 
deliver an address on “ The Scientific Con
sequences of Rontgen’s Discovery of X-rays." 
A series of papers on “ Applications of X-rays 
to Physics and Chemistry ’’ will be read at 
the Royal Institution on the mornings of 
November 9 and 10. The celebrations will 
conclude with a session of historical reviews 
of the development of the apparatus and 
its use in industry, to take place between
3.30 and 7.30 p.m. at the Institution of 
Electrical Engineers on November 10. The 
hon. secretary of the Joint Organising Com
mittee is Mr. H. S. Tasker of Ilford, Ltd., 
Watford, Herts.

New Control O rders
Glue and Gelatine

T HE Control of Glue, Gelatine and Size 
(No. 2) Order, 1945 (S. R. & O. 1945, 

No. 1162), revokes and remakes with amend
ments the No. 1 Order, 1943. The amend
ments are : (1) the acquisition and disposal 
of glue, gelatine, and size, and of adhesives 
in the preparation of which any such mate
rial has been used, is freed from, contro l; 
and (2 ) while the control of treatm ent, use, 
and consumption is continued, the amounts 
which may be treated, used, or consumed 
without licence are determined for each 
quarter of the year instead of over a ru n 
ning period of three calendar months.

NOBEL PRIZES THIS YEAR
A fter having been postponed since 1939, 

the distribution of the Nobel Prizes was 
resumed last year. This year seven Nobel 
Prizes are available for distribution. Tho 
Royal Swedish Academy of Science will 
award three prizes, B i z . ,  one in physics and 
two in chemistry, one of which is the re
served prize for 1944. The Carolinian In
stitute and the Swedish Academy have each, 
one prize to award, in medicine and litera
ture respectively. The Nobel Peace Prize 
will be given this year for the first time 
since 1938. The solemn Nobel festivity— 
always held on December 10, the anniver
sary of Alfred Nobel’s death—at which the 
prizes are handed over to the winners by 
the King of Sweden is expected to be re
vived this year.
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Association of 
British Chemical 

Manufacturers
The T ask  of R econstruction

T HE 29th annual meeting of the Associa
tion of British Chemical Manufacturers 

was held in London on October 11, with Dr. 
P. C. C. Isherwood, O .B.li., in the chair.

In moving the adoption of the annual re
port, the chairman referred to the conclu
sion of the European war, and the release 
from war-time duties of Mr. Davidson P ra tt, 
whom they welcomed back as a full-time 
official of the Association. Ilis title was 
now Director and Secretary, and they had 
elevated Mr. Drake and Mr. Holden—who 
carried on the work of the Association with 
such devotion and success during the past 
live years—to the position of joint managers.

After recording the passing of three great 
men who played a leading p art in the de
velopment of British chemistry and chemical 
industry : Sir M artin Forster, Sir Christo
pher Clayton, and Sir David Milne-Watson, 
the chairman spoke of the tasks tha t lay 
ahead. These would, he said, be as great 
as, and in some ways greater than, those 
which confronted us during the last six 
years when we were fighting for our life as 
a nation. We have to rebuild a shattered 
world and especially a devastated Europe.

T he M ost B asic  Industry
“ Our problems,” said Dr. Isherwood, 

“ are industrial and commercial, and their 
solution will determine the prosperity or 
otherwise of these islands and our Empire 
for centuries to come. The fundamental 
nature of the chemical industry cannot be 
emphasised too often. I t is the most basic 
of all industries, because there is no form of 
manufacture or production, including agri
culture, which is not dependent on the pro
ducts of the chemical m anufacturer in some 
form or other. You, I know, are all well 
aware of this, but 1 doubt whether Govern
ment departments, who direct our destinies, 
and the general public yet fully appreciate 
what this means—in spite of the lessons of 
this war and the last.

“ The chemical industry . . . must be ac
corded the highest possible priority in its 
task of reconversion and post-war develop
ment if the rest of the industry is not to be 
restricted in its activities by-lack of chemi
cal raw materials. This is true both as 
regards home and export trade and must be 
continually emphasised to the Government 
departments 011 which we depend for the 
necessary priorities for labour, buildings,

Dr.
P. C. C. 

Isherw ood.

plant, and raw materials. Many raw  mates 
rials must be imported, some of them from 
so-called * hard-currency ’ countries. I t is 
fully appreciated that some form of import 
licensing under present conditions is an un
fortunate necessity; nevertheless, 1 make 
the strong plea that promptitude be exer
cised in the granting of such licences. Most 
im portant of all, means must be found for 
the speeding up of release for labour in the 
chemical industry.”

E xport Trade
Speaking of the need for a vigorous cam. 

paign for the rehabilitation of our export 
trade, the chairman continued : “ In the 
immediate pre-war days we were unable en
tirely to bridge the gap  between imports 
and exports. Since then our foreign invest
ments, which contributed several hundred 
million pounds sterling to our invisible ex
ports, have virtually disappeared, thus 
greatly widening the gap. Exports have 
also had to be drastically reduced during 
the last six years to enable us to provide 
munitions of war, and we have now to find 
ways and means of obtaining a large per
manent expansion of our export trade, and 
promptly to restore our lost goodwill. Some 
of our foreign markets have shrunk, because 
of domestic industrial developments, but 
there are others (previously supplied mainly 
from Germany) such as Scandinavia, which 
we should be able by vigorous action to 
secure and hold. We have also to face a 
powerful competitor in the United States, 
whose avowed policy is to increase her ex
ports to all parts of the world.

“ The chemical industry can make an im
portant contribution to the solution of this 
problem. I t  is not perhaps generally appre
ciated that great though the oirect exports 
of chemical products may be, the chemical 
industry can make an even greater eontri- 
.bution by the indirect export of its manu
factures in the form of goods made there
from ; for example, the contribution of our 
dyestuffs industry is to be measured not only
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by the export of dyestuffs as such bu t by 
the export of textiles and goods in which 
dyes play an essential part. We cannot 
command export trade. I t  is true tha t there 
is much goodwill towards this country 
throughout .the world, but this is not 
enough; we must beat our competitors in 
novelty, quality or price. This can only be 
achieved by the continuous and energetic 
application of research, and still more re
search to devise new products and improve 
the quality and efficiency of existing manu
factures, coupled with a vigorous and up- 
to-date policy of salesmanship and technical 
service to the user.

A  L ong-T erm  View
“The Association and its groups will have 

to consider what additions to our present 
methods are needed to cope with these ex
port problems. In  case there is any mis
understanding, I wish to make it clear tha t 
what I have said is in relation to the long
term position. The world has been starved 
of many im portant commodities for the last 
six years, and colossal war damage has 
to be made good. Hence, for the next few 
years demand will exceed supply and out
lets will be easy to find. This will not last 
indefinitely. The boom will be followed by 
an era of intensifying competition, as it was 
after the last war, and there will be a slump 
unless great foresight and care is exercised. 
We must prepare now on the basis I  have 
suggested to find perm anent markets which 
will outlast the boom and enable us to re
main solvent as a nation.

“ I make no apology for giving you my 
personal views on the subject of cartels— 
a word which apparently has acquired a 
somewhat sinister implication by reason of 
political ramifications in certain well-known 
cases. I  believe, however, that under proper 
safeguards to prevent abuse, the orderly 
planning of production and marketing be
tween firms manufacturing the same or 
similar products is both necessary and de
sirable. I claim that such arrangements 
are in the national interest which comprises 
m anufacturer, worker, and consumer. The 
manufacturer because it  enables him to plan 
ahead with full statistical knowledge of 
what other producers are doing; the worker 
because it ensures to him steady and re 
munerative employment; and the consumer 
because he can contract ahead without fear
ing that his forward purchases will be sub
ject to violent price fluctuations. Finally, 
it seems to me illogical that the worker who 
rightly w ants security of wages at the high
est economic level and steady employment 
should be denied equal security for the pro
ducts of his labour.

“ I  do not propose to say more than a  few 
words on the subject of Germany. The 
statesmen of the U nited Nations will decide 
her future place in the w orld's economy.

H er chemical industry will be her greatest 
asset in any further attem pt a t world domi
nation. This must be rigorously curtailed 
so tha t the menace is removed for all time. 
This Association is already giving the Con
trol Commission every 'possible assistance. 
There is .one aspect which the Council views 
with great anxiety and on which it has made 
strong representations to the Minister of 
Supply, who is at present the responsible 
sponsor for most of the chemical industry. 
viz., the great delay that is occurring, 
compared with what is taking place as re
gards America, in the despatch of industrial 
teams to investigate the German manufac
turing processes and in the release of the 
information to industry. A t present we are 
having to start from behind scratch. Our 
trade position is so serious that B ritish in 
dustry must not be subjected to this handi
cap. When we get the German information 
we must take active steps to apply it to the 
development and improvement of our indus
try, so tha t wo can remain in the vanguard 
of progress and be in a position to supply 
everything chemical tha t B ritish industry as 
a whole and the export markets require. We 
must never relax in our efforts. The race 
will be long and hard but, unless we ger, 
complacent, we can win through ju s t as we 
have done in the fight for freedom.’’

At the conclusion of his two years’ period 
of office as chairman, Dr. Isherwood stressed 
the great contribution the Association had 
made to the w ar effort, and expressed not 
only his sincere appreciation to the Mem
bers of Council and the Association for their 
cordial co-operation, but also his gratitude 
to all members of the staff, and, in particu
lar to the jo in t managers, Mr. Drake and 
Mr. Holden, for their devotion and loyalty.

P oints from  the Report
Ten new members, including five subsidi

aries of existing members, joined the Asso
ciation during the year. A previous mem
ber resumed membership. Two members 
resigned and two subsidiaries of an existing 
member were liquidated. The membership 
at the end of the year was 183. The normal 
basis of subscriptions laid down in the 
Articles of Association was increased by one- 
third as from July, 1944.

The Association has continued to work 
in close contact with Government depart
ments and, at the request of the M inistry of 
Supply, it collected information in regard 
to orders for chemical plant for reconver
sion, in order to secure tha t the needs of the 
chemical industry received proper considera
tion and tha t due weight was given to all 
relevant factors, including export possibili
ties.

- G erm an C hem ical Industry
A memorandum outlining the policy which 

the Council considered should be adopted
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towards the Gerriian chemical industry after 
the war was submitted to the Government. 
The keynote of the policy was the elimina
tion of Germany’s ability to prepare for 
another war, by the destruction of plants 
primarily serving war purposes, together 
with the strictest control of production and 
materials.

I t was realised that in the immediate post
war period of acute world shortage, German 
chemical production might be needed to meet 
pressing demands, but this should be kept 
to the minimum and reduced as soon as 
Allied countries were able to take it over. 
Consumers in all countries must be prepared 
to go short if this is neces
sary to prevent the manu
facture of potential war 
materials by Germany. P a r
ticulars were collected from 
members as to the German 
chemical works which might 
repay technical investiga
tion and as to suitable ex
perts to form teams for this 
purpose. The information 
so collected, is to be avail
able equally to all bona fide 
manufacturers in Allied 
countries.

At the request of the 
Allied Control Commission, 
the Association sought help 
from members in providing 
men for the higher resident 
technical staff of the Chemi
cal Industries Branch of tho 
Commission. An advisory 
panel, under the chairm an
ship of Dr. Isherwood, was 
appointed as the channel for 
consultation on any points arising in 
Germany 011 which special advice seemed 
desirable. A similar panel was appointed 
by Group D to advise the Board of Trade in 
connection with ylyestuffs.

A detailed scheme for annual production 
data  for each fine chemical, replacing the 
much less detailed pre-war scheme, was in
troduced by Group B. This will provide 
data of considerable value in dealing with 
import licensing and applications for exemp
tions from Key Industry Duty. Safeguards 
have been taken against the leakage of what 
is highly confidential information. The pre
paration of a revised edition of the Direc
tory of British Fine Chemicals has also been 
authorised. A new edition of the main 
Directory will be published as soon as per
mission is obtained.

Key' Industry D uties
The proposals of Group B in respect of 

the Key Industry Duties were incorporated 
in the Post-W ar'Planning Report submitted 
to the Ministry of Supply. The Govern
ment was pressed for an early indi
cation of its intentions in regard to

D

a long-term policy for key industries 
and, although no announcement of 
Government intentions was possible at 
the time, a much more satisfactory 
assurance than might have been ex 
pected was given by the permanent officers 
of the Board of Trade. L ater, the Board 
of Trade itself recalled that a number of 
im portant fine chemicals had been removed 
from the dutiable list earlier in the w a r; 
and they invited the Association to submit 
suggestions for reversion to the dutiable 
list in respect of those items for which the 
production was considered adequate in rela
tion to the home demands. As the result 

a number of items became 
dutiable on importation a t 
the rate of 33J per cent, ad 
valorem.

As the result of discus
sions with the Chemical 
Council, the Association's 
representatives were charged 
with rendering at each meet
ing of the Council reports 
on the Chemical Council’s 
work as represented by tho 
deliberations a t the le tter’s 
monthly meetings. In par
ticular, the Association’s re
presentatives were asked to 
devote special attention to 
the work of the Chemical 
Council in relation to tho 
nature and quality of scien
tific publications which came 
within its purview, as the 
improvement of these publi
cations was the main objec
tive of members in making 
the very substantial finan

cial contributions that they had provided 
during the previous seven years. Dr. 
Isherwood and Mr. Duncalfe were appointee), 
as representatives to fill two vacancies 
which arose.

Representatives of the Association have 
co-operated with those of the Royal Insti
tute of Chemistry and others in the revision 
of the 1931 edition of the Suggested Clauses 
for Incorporation in Contracts of Service 
for Chemists.

Indian Branch
A proposal to set up an office of the 

Association in India brought an indication 
of widespread interest, more than half the 
members indicating their support of the 
proposal in principle, while many of lhe 
remainder were anxious to be kept informed 
when more precise details had been worked 
out. A sub-committee, charged with work
ing out detailed plans, has presented its 
recommendations, and the project is being 
brought into operation as quickly as 
possible. In connection with this subject, 
the Council was addressed by Sir Thomas 
Ainscough, late British Senior Trade Com

M r. L. P . O 'Brien, 
chairm an of the  

A .B.C .M . for the 
current year.
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m ission» in Bombay, who gave a  most useful 
picture of the position and prospects for 
future British trade in India. In addition, 
the director was able, in the course of a jou r
ney 011 behalf of the Ministry of Supply, to 
collect valuable information in India on 
the potential scope and value of a branch 
office of the Association in India. The 
Council has expressed its view that co
operation between British and Indian 
chemical manufacturing interests was desir
able in order that Indian developments may 
he guided into channels which are econo
mically and technically justified and where 
Indian manufacturing developments would 
therefore tend to be of mutual interest and 
minimum avoidable hardship to U.K. trade.

Representatives of the Association gave 
evidence before the Committee of Inquiry 
into the Hydrocarbon Oil Duties, whose re 
commendations, published in April, repre
sented an essentially satisfactory proposal 
for the favourable treatm ent of the chemi
cal industry without seriously prejudicing 
the interests of indig'enous hydrocarbon oils.

The Association also submitted evidence 
to the Treasury’s Industrial Alcohol Com
mittee. The report was unfavourable to 
users of industrial alcohol but, after careful 
consideration, the Association’s Industrial 
Alcohol Committee concluded tha t no action 
could usefully be taken to secure modifica- 
tion of the proposed removal of the allow
ances. I t recommended tha t steps be taken 
to ensure the implementation of one of the 
Treasury Committee’s recommendations— 
the provision of machinery to investigate 
schemes for State assistance for prejudiced 
industries.

The Industrial Information Service, in
augurated last year, has been used to about 
the same extent during the year under re
view, some 11 eases having been dealt with. 
As in the previous year, a number of other 
cases put up for treatm ent under this ser
vice were more effectively dealt with by 
other means. There is no question as to 
the value of this scheme, for the members 
who have used it have readily testified to 
the help they have secured. The office 
would welcome the opportunity to deal with 
more of the problems which face members 
and for the solution of which the service 
was introduced.

Public R elations Officer
Group B recommended to Council the 

appointment of a Public Relations Officer 
to the A ssociation; it had concluded that, 
while it would, as a group, find such a man 
most useful and could provide him with a 
fair volume of work, it could not wholly 
occupy his time, while in any case publicity 
for the various sections of the chemical in
dustry should be properly co-ordinated. The 
Council has referred the proposal to the 
several groups for consideration. The p re 

sent position is that two groups (B and C) 
support it and one group (D) opposes it. 
The Council has itself approved the propo
sal in principle, but will be reconsidering 
the m atter on the basis of a statem ent 
which the Director has been asked to 
prepare.

The Association joined with other in ter
ested bodies, as a m atter of urgency, in re 
presentations to the Ministry of Labour to 
ease the present shortage of chemical engi
neers.

Surplus Stores
A conference held with representatives 

of the Ministry of Supply and other D epart
ments resulted in the formation of the Phar- 
maceuticat and Allied Chemicals Disposals 
Association, Ltd. In the meantime, a l
though there was a wide miscellany of other 
chemicals, bought during the war by Gov
ernment Departm ents, it  was agreed that 
no useful purpose could be served by the 
formation of a disposals association to cover 
this wide range; the arrangement was there
fore made tha t, first, all surpluses of such 
chemicals would be handled by the Raw 
Materials D epartm ent; secondly, any sur
plus chemical would he offered back to the 
manufacturer or manufacturers who had 
supplied it in the first instance; finally, to 
the extent tha t the surplus was not taken 
up by the manufacturer or m anufacturers, 
the Association would he consulted in orden 
to ensure that it was then offered for dis
posal through the normal channels of trade.

Early in the year under review, the 
Council of the Association agreed with the 
Union of Polish Chemical Industries the 
text of a joint declaration of mutual col
laboration after the war.

Council for the Year
President : Mr. C. F . Merriam. Vice- 

presidents : Dr. E. F. Armstrong, F .R .S ., 
D r. F . II. C arr, C .B.E., Mr. R. Duncalfe, 
Dr. E. V. Evans, O.B.E., *Mr. C. A. Hill, 
B.Sc, Dr. P . C. C. Isherwood, O .B.E., Mr. 
R. G. Perry, C .B.E., Mr. E W allace.

Elected members : Chairman : Mr. L. P. 
O’B rien; Vice-chairman: Sir F . W . Bain, 
M .C.; Honorary treasurer: Mr. C. E.
Carey. Members : Mr. T . R. G. Bennett, 
Dr. A. E. Everest, Mr. C. G. Hayman, Mr.
G. E. Howard, Mr. W. M. Inman, Mr. II 
Jeplieott. Mr. W. F. Lutyens, Mr. .J. H. 
Olliver, Mr. D. J .  W. O rr, Mr. F. M. 
Roberts, Mr. K. H. Wilson, Mr. H. 
Yeoman.

Co-opted members : Mr. A. D. Daysh,
Mr. D. Spence, Mr. T. D. Morson, Lord 
Trent.

Honorary vice-presidents : Mr. X. XL
Holden, Lord McGowan. Director and 
Secretary : Mr. J .  Davidson P ra tt, O .B.E., 
M.A., B.Sc., M .I.Chem .E., F .R .I.C . Joint 
managers: Mr. R. M. Drake, O .B.E.,
M.Sc., Mr. A. J . Holden, B.Sc., F .R .I.C .
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Leather Chemists’ Meeting
The Second P roc ter M em orial Lecture

A MONG- a number of interesting lectures 
delivered on the occasion of the annual 

meeting of the British Section of the In ter
national Society of Leather Trades Chemists, 
held at Leeds University on September 
‘21-22, was the second P roc te r' Memorial 
Lecture, given by Professor A. C. Chibnall, 
F .li.S ., F .It.l.C . His subject was “ The 
Contribution of the Analytical Chemist to 
the Problem of Protein Structure.”

The problem of protein structure, he said, 
could be approached along two different 
paths. The intact protein molecule itself 
could be the object of study, and on account 
of its relatively enormous size we had to rely 
largely on physical measurements. Alter
natively, the molecule could be resolved into 
its constituent amino-acids and an attempt 
then made to find out. how these were 
originally linked together.

N ew  A nalytical M ethods
A brief summary was given of certain new 

methods of analysis, evolved in the last five 
or six years, many of them based 011 entirely 
new principles,, such as partition chromato
graphy, bacterial enzymes, and microbiolo
gical assay. The great need for examining 
the accuracy of these newer methods was 
stressed, some of which required no more 
than a few milligrams of the protein for 
analysis covering eight or ten amino-acids. 
World shortage, due to the war. of protein 
foods had focussed attention 011 the amounts 
of the dietetically essential amino-acids 
which these contained, and the method of 
biological assay was convenient for such an 
investigation. I t was, nevertheless, being 
used in an uncritical wav. For nutrition 
studies, an error of about 10 per cent, in the 
determination of any amino-acid was 
probably permissible, but for structure 
studies much greater accuracy was needed.

From a review of these new methods the 
conclusion was drawn that many of the 
amino-acids, especially the bases and the di- 
carboxylic acids, could now be determined 
with the accuracy needed for protein struc
ture studies, but additional methods, prefer
ably based on new principles, were required 
for many of the mono-amino-aeids, so that 
the results now available could be confirmed.

The lecturer discussed some recent work 
carried out in his laboratory on the struc
ture of the protein insulin. The amino- 
acids given on hydrolysis have been more or 
less completely identified and calculation 
from the results indicates tliat the submole- 
cule, which may be one-third or one-qnartcr 
of the protein molecule itself, has a mole
cular weight of about 12,000. This sub

molecule has been shown to consist of four 
peptide chains by a new method which iden
tified the terminal residue carrying a free 
amino group. These component chains arc 
probably linked together by disulphide 
bridges. In the saíne way, the protein 
edcstin was shown to consist of six sub
molecules of molecular weight about 50,000, 
each of which is one long peptide chain 
carrying a terminal glycine residue. Colla
gen and gelatin have not yet been studied in 
detail, partly because they contain large 
amounts of hydroxyproline, for which no 
accurate method of analysis is available, and 
partly because these proteins may not be 
homogeneous; but much more would be 
known about gelatin and collagen within the 
next few years.

C hem ist and Engineer
Mr. J . Crosby-Vealc, A.M.I.C.E., fol

lowed, with a paper on 11 Co-operatiou be
tween Chemist and Engineer in the Tan
nery,” in which he quoted a number of ex 
periences in which chemist and engineer had 
bad opportunities for collaboration. The 
solution of iron by tanning liquors, for 
example, gave rise to troubles far too fre
quently. There were two aspects; contami
nation of liquors, and destruction of plant. 
Serious contamination could occur without 
any considerable damage to plant and vice 
versa. Examples included timber and brick 
pit construction: solution of iron in pools 
of liquor on alloys between pits; building 
materials and plant containing iron and tbo 
rapid destruction of unit circulators in 
colour pits. Pump gland troubles were next 
mentioned and an interesting illustration 
given. The hardening of a gland caused 
repeated failure of an impeller shaft. The 
suggested cause was the formation of a syn
thetic resin on the gland which was succes
sively used in the pumping of cresylic acid, 
formaldehyde, and sulphuric acid. The 
method of overcoming the trouble was to in- 
stal a self-priming pump so that it could 
keep above the level of the material being 
pumped, thus keeping the gland under a 
suction and minimising the impregnation of 
the packing.

The advice of the chemist was useful to 
the engineer in designing chemical storage 
tanks. Non-vegetable greases, for example, 
bad been used to some effect in protecting 
plant and buildings from sulphur dioxide and 
general moist conditions tending to lead to 
corrosion.

Speaking on “ The Constitution of the 
Catechol Tannins,” Mr. W. B. Atkin first 
described the older classification of the tan
nins into the pyrogallol and catechol groups,
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and then enlarged on the later classification 
by I ’erkin into (a) depsides, (b) ellagitan- 
nins, and (c) condensed tannins. He 
mentioned that it bad been shown that the 
tannin of valonia did contain a COOH group. 
He pointed out that catechin solution when 
exposed to air develops tanning properties, 
and he indicated the relation existing be
tween catechin, flavones and flavonals. The 
flayonal fisetin, which was present in que
bracho extract, fluoresced in ultra-violet 
light; it wa-s likely that the quebracho tan
nin might be the flavone corresponding to 
fisetin.

Braunschweig,' in a recent paper, suggested 
that the bisulphiting of quebracho tannin re
sulted in an “ olated " quebracho tannin, 
hut this could not be so, as it pre-supposed 
a five-C atom which was impossible. The 
author considered the oxidation of a CHOH 
group to COOH more likely. The work of 
Humphreys and Douglas, recently confirmed 
by Page, indicated tha t the tannins were not 
uniform entities, but differed in size, the 
larger molecules being preferentially ab
sorbed by the hide. Deference tvas also 
made to the decolorising of a tanning ex
tract with blood albumin. This resulted in 
some precipitation of the larger tannin mole
cules which had the darker colour.

M acrom olecules
The most generally interesting paper on 

the second day was Dr. W . T. Astbury's 
lecture on “ Macromolecules.” To the 
leather chemist, he said, these suggested 
chiefly proteins.; and among proteins chiefly 
collagen and related fibres. Protein mole
cules, nevertheless, are intimately associa
ted with other biological macromolecules, 
and especially in the case of collagen do we 
call to mind the polysaccharides. Above 
all we must look to the absorbing problem of 
the interaction of the proteins, with the 
nucleic acids and all that that means in 
biosynthesis and the phenomena of repro
duction and growth.

X-rays show that there are two broad 
families of fibrous proteins, the keratin- 
myosin-iibrinogen (“ k.m .f.” ) group, and the 
collagen group. Within each a master plan 
is adhered to in spite of the marked varia
tions in chemical constitution. The members 
of the k.m.f. group are notable for their long- 
range elasticity, and the common molecular 
plan is based on a system of intramolecular 
folds in the polypeptide chains that 
straighten out and reform during the pro
cess of extension and release. The collagen 
chains also crumple up under certain condi
tions of temperature and swelling, but nor
mally they a re , (stereochemically) in an ex
tended configuration, even though their 
effective length is considerably shortened by 
the frequent interposition of proline and 
hydroxy praline residues. In  both groups the 
full period of repetition along the chains is

very great, and it has recently been estab
lished independently by Bear and Kratky 
that for collagen it is as high as about 640
A.Ü. This brings us well within the range 
of the electron microscope, and by means of 
this newest research tool, Schmitt and his 
collaborators have now shown that the finest 
collagen fibrils are indeed crossed by a 
regular series of light and dark striations 
corresponding to the macro-period observed 
by X-rays. This macro-period can be varied 
or destroyed by mechanical and other treat
ments, while the email-angle. X-ray pattern 
remains very much the same. The build
ing of the collagen fibril, thus involves suc
cessive levels of organisation and “ patterns 
within patterns.”

A Clue from  A lgin ic A cid
A new approach to the stereochemistry of 

the polysaccharides has been made through 
the X-ray analysis of the structure of 
alginic acid, the poly-jS-d-mannuronic acid 
from seaweed, from which “ seaweed rayon" 
is now manufactured. Contrary to expecta
tion, it is found that the fibre period is only 
8.7 A.U. as compared with 10.3 A.U. in 
cellulose. A new chain configuration is re
vealed that is an alternative to the well- 
known cellulose configuration. Both con
figurations are based 011 the strainless 
“ armchair ”  ring, and they are theoreti
cally interconvertible hv intramolecular 
oscillation. The alginic acid configuration 
appears to hold also for pectin (poly-a-d- 
galacturonic- acid) and the general conclusion 
from these findings is that (he possible con
figurations of the sugars and polysaccharides 
can he inferred geometrically by the use of 
interatomic bond angles and distances 
already established for simpler organic mole
cules.

To the artificial filaments made by the re
generation of natural polysaccharides must 
now be added' artificial protein fibres formed 
by spinning polypeptide chains liberated from 
originally corpuscular molecules, the theory 
of the process being again mainly an infer
ence from X-ray studies. Neither proteins 
nor polysaccharides have yet , been syn
thesised by strict laboratory methods, but in 
the field of plastics simpler man-made 
maeromolecutcs are now in extensive use.

It is becoming increasingly clear that a 
large part- of the responsibility of biosyn
thesis is borne by that other great group of 
natural macromolecules, the nucleic acids. 
A promising dimensional clue is offered by 
the X-ray observation that the period of 
successive nucleotides in thymonucleic acid 
is the same as the distance apart of succes
sive side chains in an extended polypeptide, 
and there is a growing feeling that the in
terplay of proteins and nucleic acids is 
essentially a kind of molecular template 
action.
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SAFETY FIRST

A Hazard and its Remedy
by JOHN CREEVEY

IT must never be assumed that freedom 
from accidents at chemical works, nor 

safety in industry in general, can easily be 
attained. In  the first place, complete co
operation between executives and work
people, as between the workers themselves, 
is essential. There must also be complete 
and continued understanding of all factors 
which are likely to cause accidents. Some
times it may be the management’s concern 
to provide adequate safety measures; in 
other cases, the individual worker has to do 
a lot of thinking about things, aided by- 
good advice and co-operation from other 
directions. When an accident happens, in
vestigation of its probable causes should 
invariably follow, and such safety measures 
as are indicated to avoid a repetition of the 
occurrence should be adopted without 
delay.

A disastrous explosion has occurred more 
than once as the result of leakage of inflam
mable gas from a badly maintained valve, 
the igniting agency being, perhaps, a spark. 
The spark hazard was given attention 
early in the days when we began to be 
safety-minded in industry, so far as sparks 
were likely to be struck by tools made of 
iron or steel. As a result, certain tools for 
use in hazardous situations were then made 
of hardened bronze, and these tools could 
be used quite safely in the presence of in
flammable gases. But it was a long time 
before any- serious attention was given to 
the adoption of sparkproof floors for works 
where this hazard of explosion was present, 
irrespective of whether ii was merely duo to 
inflammable gases, or to chemical products 
officially recognised as “ explosive.” Floor
ing materials which could provide the need
ful- sparkproof qualities were known, but 
each had its apparent disadvantages, either 
in contact with chemicals, or from rough 
usage, to which the floor might be subject.

Jo in tless F looring
However, one material in particular offered 

good prospects for adoption, but it did not, 
at first, appear to have the hard-wearing 
qualities required. Its  subsequent develop
ment turned into channels providing resili
ent and washable floors for houses and 
steamships rather than for factories. That 
material, then known as “ jointless floor
ing,”  because it could be laid without a 
joint, just like cement, over the whole sur
face, was produced by mixing caustic cal
cined magnesium oxide with a solution^ of 
magnesium chloride in the amounts required 
for ultimate setting to a solid mass of mag

nesium oxjcliloride, a sort of cement to 
which resilient qualities might be imparted 
by the addition of fibrous fillers ¡11 the 
nature of sawdust and wood-dour. I 11 its 
early days, this application of Sorel’s 
cement, precast into slabs and sheets for 
constructional purposes, with the advantage 
that it could be cut with the saw and nailed 
or screwed, was known 011 the Continent as 
Xylolith; the cement base used for binding 
the sawdust (Sorel’s cement), had promised 
many good uses, and shortly after its dis
covery, the picture-frame maker showed 
more enterprise than possibly- anyone else, 
for he quickly found a use for it in mould
ing the relief decoration on those ornate 
gilded frames which were in vogue for the 
framing of oil paintings.

M ethod of Laying
The development of the magnesium 

oxychloride cement floor was accompanied 
by many troubles, but ¡11 the end some 
measure of success was achieved, and a 
flooring was produced which provided 
reasonably good wearing qualities, and was 
free from bulging and warping. However, 
not until the recent war years did this floor
ing receive any serious attention for use in 
industry in this country where sparkproof 
conditions were essential. In their present 
form these floors are [ H i t  down in two layers, 
each |  to J in. thick. The bottom layer con
tains highly resilient fillers; the top layer has 
especially good wearing qualities, due to the 
incorporation of harder fillers. These hard 
fillers will not produce sparks from striking 
nor by abrasive action. Such a floor offers 
the safety quality of sparkproofness, and has 
a surface which is resistant to wear and 
tear from factory trucks, heavy boots, etc. 
At the same time, the floor surface is water- 
resistant, and also sufficiently resilient 
(thank's to the under-layer) to reduce 
fatigue of the feet of people walking on it.

As used at various ordnance works in 
the United States, etc.. this type of floor 
has shown no tendency to produce attrition 
sparks when in contact with a grinding 
wheel of 6  in. diameter, rotating at 1000 
r.p.m ., with striking mechanism upon the 
wheel surface in the form of small iron 
chain and still iron wire. In addition, such 
a floor is sparkproof from static causes, for 
under test the maximum voltage that can 
be set up by electrostatic agency proves to 
be far below the minimum voltage which 
will cause a spark in air, said to be some- 
w-here about the level of 330 volts. If
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desired, the build up of static electricity can 
be ■ prevented altogether iij such a floor. 
This has been achieved by embedding copper 
wire mesh in the top. layer, the mesh being 
earthed at various convenient points for 
apfelv conducting away any static charge.- 
in place of copper mesh, it is sometimes 
preferable to embed a grid of copper or brass 
strips, crossing each other at right-angles 
at centres of 3 to 5 ft., all points of con
tact being soldered, and suitable earthing 
connections being provided.

W hatever the hazard (it will be seen), 
there is likely to be some remedy if search 
for it is made conscientiously and with 
effort. The m atter of the sparkproof floor
ing is cited only as an instance. To geek

a remedy, most effectively, give voice to your 
grievance; tell others in industry of the 
hazards with which you are faced, for in the 
mattel- of offering advice upon safety matters 
there should be no selfishness, nor secrecy, 
on the part of those serving an industry 
where hazards exist. I  put forward the 
suggestion thdt, with the experience gained • 
in safety precautions in industry, during 
nearly six years of production to meet the 
needs of the war, no opportunity should he 
lost in arranging for a Conference on Indus
trial Safety, to be. held under the auspices 
of one of our scientific societies. Much 
collected experience of those war years 
might be made available to all who could 
profit by it.

In d u s tr ia l  Safety  G lean in g s
Cyanide Furnace Explosions

W HEN pots containing cyanide salts 
are being heated from cold after they 

have been out of use for some time they 
often give rise to small explosions, which 
may lift the lid of the pot and even throw 
molten salts about (lie work room.

A North London firm has developed a 
device which, it is said, practically elimi
nates this trouble. Essentially it consists 
of a- solid metal cone which is lowered, in
verted, into the molten salt before a pot is
allowed to cool. It is suspended with its
broad end just above the surface of the
molten salt. The salt copls, shrinks a little 
when it cools,, allowing the cone to be 
easily removed when cold. There is then a 
cone-shaped cavity in the centre of the.
solid salt. When the pot is reheated this 
acts as a funnel and allows free passage for 
molten salts, etc., to rise from the bottom 
of the bath without forcing their way 

. through the still solid crust.
The dimensions for a cone used in a pot 

10  in. wide by 15 in. deep are ,as follows: 
base 4 in., he'ight 8  in. The centre of the 
base is drilled and tapped for a 1 in. 
W hitworth eyebolt. An alternative method 
of construction is to use a base_ of solid 
metal 4 in. in diameter and 1 in. thick which 
is tapped for the eyebolt, On this base is 
welded a sheet-metal cone 7 in. high and 
of the same diameter as the solid metal disc.

Bach hood must be provided with suitable 
means for suspending the cone in the centre 
of the pot. T11 (be works at which the idea 
was evolved it has been found worth while 
to devise a small metal “ jib ” with a pulley 
at- both the inner and the outer end. A 
chain is run over both pulleys and the free 
end is held by passing" whatever link is con
venient over a hook that is formed as part 
of the jib support. The jib is so mounted'

that it can be swung out of the way when 
the pot is 111 use.

U nusual Case of CO Poison ing
It became necessary to clean out a large 

quenching tank, 25 ft. deep. For this pur
pose the works fire brigade’s trailer pump 
was used. The suction hose would not 
quite reach to the bottom of the tank and, 
after some vain experiments, it was 
eventually decided to lower the pump bodily 
a few feet into the tank. This was done 
and the tank was duly pumped as 
dry as possible. A labourer then went 
down a • ladder into the tank fo r-a  while. 
When he came out he almost reached the 
top and then collapsed, falling back into the 
tank. It was found that he bad been over
come by carbon monoxide from the exhaust 
of the petrol-driven tire pump.

The two cases recorded above are re
printed from the current issue of Industrial 
Accident Prevention Bulletin.

A rsine P oisoning
An unusual occurrence, resulting in the' 

death of a research chemist, is reported in 
Chem. Eng. News. D r. C. J .  Sommerville, 
research chemist to an American firm, the 
Eagle-Picher Lead and Zinc Company, died 
recently as the result of arsine poisoning 
while experimenting with the extraction o£ 
germanium. An account of his work on 
germanium appeared in the June issue of 
the Monsanto Chemical Company's 
magazine.

The Ministry of Supply announces that it 
is officially reported that so far stocks of 
tin  metal amounting to 17,000 tons have 
been discovered in Malaya.
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Personal Notes
S i r  G u y  L aycock  h a s  r e s ig n e d  a s  d i r e c to r  

o f  th e  F e d e r a t io n  o f B r i t i s h  I n d u s t r i e s  a f t e r  
14 y e a r s  in  t h a t  p o s i t io n .  l i e  w ill  b e  s u c 
c e e d e d  b y  M tt. N . V . K i p p i n u .

M r . J .  M . A u s t in , a  student member of 
the Institute of Fuel, has been awarded the 
S tudent’s Medai and Prize of books or in
struments of £5.

P r o f e s s o r  1. M. I I e il b r o n , F.R .S ., and 
• DR. L. IT. L a m p i 'it , the chairman and secre
tary of the British National Committee for 
Chemistry, have left 011 an informal visit to 
Paris to re-establish contact with French 
men of science.

P r o f e s s o r  E . L. H i r s t , D .S c. ,  Ph.D., 
F.R.S., I1'.It.I.C ., Professor of Chemistry in 
the University of Manchester, has been 
appointed as the scientific “ independent 
member of the Working Party for the Cotton 
Industry set up by the President of the 
Board of Trade.

P r o f e s s o r  N o r m a n  F e a t h e r , the new 
occupant of the Chair of N atural Philosophy 
in the University of Edinburgh, and one of 
the team of British scientific workers en
gaged in the research 011 the atomic bomb, 
delivered his inaugural address last week on 
the subject : “ The Concept of Energy in 
Physics—Old and New.”

M r. E. D acre  Lacy, publicity manager of 
Murex Welding Processes, L td., has now 
been released from military service and will 
shortly return  to the firm. F or the last 
twelve months he was on the staff of 
General Sir Bernard Paget, C.-in-C. Middle 
East Forces as Staff Captain in the Adju- 
tant-G eneral's Branch, G .ILQ., Cairo.

P r o f e s s o r  G. I. F i n c h , F .R .S ., left by- 
air last week to carry the greetings of 
the Royal Society on behalf of the men of 
science of G reat B ritain to their colleagues 
in Belgium and Holland. The purpose of 
his visit is to renew and re-establish scienti
fic contacts and to see what help can be 
given by British science towards the rehabili
tation of science and scientific education in 
these two countries. In  Belgium, Professor 
Finch will be the guest of the Aeademie 
Royale in Brussels, and in Holland he will 
be the guest of the Koninklijke Akademie 
van W etenschappen.

The Lord President of the Council has 
appointed P roff .s s o r  H .  M u n r o  F o x , 
F.R .S . (Professor of Zoology, London Uni
versity), P r o f e s s o r  I. M . H e il b r o n , F.R .S. 
(Professor of Organic Chemistry, Imperial 
College, London), and D r. C- C. P a t e r s o n , 
F.R .S . (director of the G .E.C. Research 
Laboratories) to be members of the Advi

sory Council to the Committee of the Privy 
Council for Scientific and Industrial Re
search. Professor A. V. Hill, Sir Felix 
Pole, and Sir Robert Robinson retired from 
the Council oil completion of their terms of 
office on September 30.

The M inister of Supply has agreed to re
lease M r . H o w a r d  C u n n in g h a m  and M11. 
F. C. O. S p e y e r  from their posts of Fertili
sers Controller and Industrial Ammonia 
Controller. The functions of the Fertilisers 
and Industrial Ammonia Controls will in 
future be discharged by directorates under 
the Raw M aterials Department. M r . 
E. T. C a s d a g l i, the assistant secretary con
cerned in the Department, will also act, 
for the time being, as Director of Fertili
sers, with M r . R. F u l l e r  as Assistant 
Director. M r . C. R. M a x w e l l  E l e \  lias 
been appointed Director of Nitrogen Sup
plies and will be responsible for the work 
relating to industrial ammonia (including 
nitrogen fertilisers) hitherto carried out by 
the Industrial Ammonia Control. The 
offices of the Directorate of Fertilisers will 
he at 56 Mount Ephraim, Tunbridge Wells, 
and those of the Directorate of Nitrogen 
Supplies at 3 Buckingham Gate, London, 
S.W .l.

O b itn firv

M r. H . E. M ussett, the late 
chairm an and m anaging  
director of Shaw inigan, 
L td., w hose death w as re
corded in our colum ns last  

w eek.

M r. E. H. W h a r t o n -D a v ie s , managing 
director and founder of C attle Food Supply 
Co., L td., and for 28 years hon. treasurer 
of the Liverpool Seed, Oil, Cake & General 
Produce Association, died at Aigburth, 
Liverpool, on October 6 .
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P arliam en tary  Topics
U n iversity  Grants

W HEN the House of Commons reassem
bled after the recess on October 9, 

Captain Charles Smith asked the Chan
cellor of the Exchequer whether, in view 
of the importance of increasing the number 
of qualified specialists of all kinds, he would 
call, as a m atter of urgency, for a special 
report from the University G rants Commit
tee on the immediate needs of the universi
ties.

Mr. Dalton : The University G rants Com
mittee presented to my predecessor last 
January a  full report on the financial needs 
of the universities, and effect has already 
been given to their recommendations for the 
current year. They are now engaged 011 a 
further survey.

R elease of Students
Mr. Ernest Davies asked the Minister of 

Labour whether he would reconsider the 
release of science students whose studies 
were interrupted by voluntary enlistment in 
the Armed Forces.

Mr. Isaacs: Yes, s i r ; . i t  has been decided 
that certain science students shall be eligible 
for release from the Forces in Class B to 
enable them to resume their studies at uni
versities. Those eligible are students in re
lease groups 1 to 49 inclusive, selected by 
their universities as being in one of the fol
lowing categories :

F irst, students of first-class or high second- 
class honours standard selected as research 
students or third-year students, and second, 
other students of high promise, who were 
called up before the end of their normal 
deferment and before they had an oppor
tunity of taking au Honours degree.

Surface M inerals
Replying to Major A. Jones, the Minister 

of Town and Country Planning declined to 
amend the Town and Country Planning 
(General Interim  Development) Order, 1945, 
so as to enable interim development authori
ties to regulate the working of surface 
minerals over the whole of the land in their 
areas.

Scientific Research
Sir G. Fox asked the Lord President of 

the Council whether he was in a position to 
make any statement as to the Government’s 
research programme; and what arrange
ments were to be made for making available 
to industry all the scientists no longer essen
tial to military requirements.

Mr. II. Morrison “replied that he was not 
yet in a  position to  make a statement re
garding the Government’s research pro
gramme. Applications for the release of 
individual scientists from the Forces (Class 
B) should be made through the appropriate 
Departments. Moreover, in the case of

scientists for whom the industrial demand 
is heaviest, the Ministry of Labour ensures 
that these requirements are brought to the 
notice of scientists leaving civilian war work.

M etalliferous R esources Inquiry-
After considering the report of the com

mittee of technical experts, appointed by 
my“ predecessor, the Minister of Fuel and 
Power, in reply to Commander Agnew, said 
he had come to the conclusion that the 
changed circumstances and economic condi
tions resulting from the war called for a 
comprehensive inquiry into our metalliferous 
resources. He was proposing to appoint 
a committee with wide terms of reference, 
to review this question as a whole. 
These investigations would extend to the 
Cornish tin-mining industry, and the report 
of the technical committee would be made 
available to them.

INDIAN MICA INDUSTRY
The annual report of the Kodarma Mica 

Mining Association for 1944 shows that the 
industry, despite inadequacy of labour and 
machinery, has been able to produce all the 
mica required. The inadequate supply of 
mining equipment, such as air compressors 
and boilers, has led to a serious situation, 
particularly because the number of mines 
engaged in mica mining has greatly in
creased. The Joint Mica Mission investi
gated the cost of mica production, and 
on its recommendation the Govern
ment of India decided to increase the 
price of mica from May, 1944. The report 
draws attention to the continued existence 
of mica thefts. Although the amendments to 
the Mica Control Order, prohibiting the 
sale of crude and bima mica, hare proved 
beneficial, illicit mica trade is still preva
lent, and in the opinion of the Association, 
effective prevention of theft is fundamental 
to the progress of the industry.

THE PROBLEM OF SOLUTION
Among the books which Ernest lienn, 

L td., are offering for Christmas is a small 
gem tha t was first published in 1923, from 
the pen of Dr. Stephen Miall. The Problem 
of Solution  is much more than a scientific 
treatise—it is a lively discussion set out. as 
“ a tavern talk between certain chytnists 
and others,” and reflects the humour and 
wide scholarship for which the author is 
noted.

The pamphlet (price 2s.) has an introduc
tion by the late Professor- H. E. Armstrong, 
F .R .S ., together with critical letters by 
Professor T. M. Lowry, F .R .S ., and. P ro 
fessor Alexander Findlay, now president of 
the Royal Institute of Chemistry.



O c t o b e r  2 0 ,  1 9 4 5 THE CHEMICAL AGE 37 t

G en e ra l N ew s

DTD Specification No. 504, 011 silicon- 
niekel-copper alloy, bars has been reprinted, 
incorporating Amendment L ist No. 1.

The Institute of Physics announces the 
election of '29 new Fellows and 37 new 
Associates. Eleven subscribers and 14 
students were also admitted.

The Treasury has .made an Order under 
Section '20 of the Finance (No. ‘2) Act, 1940, 
entitled “ The Purchase Tax (Exemptions) 
(No. 2) Order, 1915,” the effect of which is 
to exempt from Purchase Tax a number of 
expensive drugs.

The British Aluminium Co., Ltd., tem
porary head office, Salisbury House, London 
Wall, London, E.G.2, announce that their 
telegraphic address has been changed to 
B r it a l u m in  Ave L o n d o n . Address for 
cables will be B r it a l u m in  L o n d o n .

British Industrial Plastics has formed a 
£"100,000 private company, with the title 
B.T.P. Tools, L td., to acquire the business 
carried 011 by it at Tyburn Boad, Birming
ham. The new company will manufacture 
moulds, dies, jigs, tools, etc., for use in the 
plastics and other industries.

An increase in output of industrial alcohol 
is planned by the Industrial Alcohol Com
pany of Ireland, according to reports re
ceived from Dublin. Recruitment of more 
technical staff for the company's five dis
tilleries ie already under way. Output of 
the industry last year was 277,535 gallons.

L. A. Mitchell, Ltd., chemical and indus
trial drying engineers, have now resumed 
business activities at their pre-war address, 
37 Peter Street, Manchester, 2. The new 
telephone number is Blackfriars 7224. Their 
temporary premises at Didsbury have been 
closed down.

The principal of Widnes Technical College,
Mr. W. Ibeson. has announced that Dr. J. P. 
Baxter, who (as- already reported) has re
turned to Widnes from his work on atomic 
energy in the U.S.A., will deliver two lec
tures on the subject of his work there to 
the students of the Technical College to
wards the end of next month.

The Board of Trade is advised that a num
ber of firms in Northern Ireland and else
where are having difficulty in contacting 
their former suppliers who have changed 
their address as a result of war-time bomb
ing or for other reasons. Firms who have 
changed their addresses during the war are, 
therefore, asked to assist their old customers 
by making their new addresses known to 
them.

- F rom  W eek  to  W eek
Some particularly well-reproduced electron 

micrograms taken at the Shirley Institute 
are included in the current issue of ./. Text. 
Inst. (1945, 36, 140-141). They illustrate 
an excellent paper on the Electron Micro
scope, delivered by Mr. II. G. Drummond 
to the Lancashire section of the Institute 
in February this year.

Two new issues have appeared in the 
series of Commercial Reviews begun last 
March by the Department of Overseas Trade. 
These are for - Canada and Turkey and are 
obtainable, together with those previously 
published, from H.M.S.O., or through any 
bookseller at 6d. or Is. each, according to 
length. The series will ultimately cover 28 
countries.

According to statistics issued by the 
Department of Industry and Commerce in 
Dublin, there was a further improvement 
in the value of imports of chemicals, drugs, 
perfumery, dyes and colours into Eire during 
August when the total was £151,511, against 
£120,638 in the same month of 1944. These 
importations bring the figures for the first 
eight months of the year up to £1,146,816 
compared with £978,475 a year ago.

An offer by the Distillers Company of a
grant of £500 per annum for three years in 
the first place to enable one or two students 
to undertake a programme of work in the 
field of polymerisation, under the general 
direction of Professor Melville, was accepted 
at a meeting of Aberdeen University Court 
last week. The offer was contained in a 
letter from the research department of t b- 
company.

Successful experiments by Salford Health 
Department on the disinfestation of houses 
and industrial premises by means of DDT 
and Gammexane, were recorded by Dr. J . L. 
Burn, the city's medical officer of health, 
at a meeting of the Royal Sanitary Insti
tute at Hope Hospital annexe, Salford, last 
week. The heads of 1000 children had been 
kept clean by DDT emulsion, while a 
minute dose of Gammexane had cleared 
weevil infection a t a flour mill.

The tenth meeting of the Manchester 
group of the International Society of 
Leather Trades’ Chemists was held on 
October 13 at the Engineers’ Club, Man
chester. Papers on Post-war Plans for the 
Leather Chemist ” were given by Mr. D. 
Woodroff, and on “ The Technology of Syn
thetic Resins and their possible use in the 
Leather Trade,” by Messrs. H. Jones and 
E . Chadwick. The next meeting will take 
place on November 17.
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The wholesale price index number for all
articles for September fell by 0.6 per cent., 
from 170.6 to 169.G. prices of industrial 
materials declining by 0 .12  per cent., from 
175.5 to 175.3. The fall of 1.6 per cent, in 
the index number of chemicals and oils from
150.0 in August to 1*17.6 last month, as com
pared with 151.4 in September, 1944, is due 
to the reduction in the price of petroleum 
products. The index numbers for coal, iron 
and steel, and non-ferrous metals remained 
unchanged.

H.M. Government has decided that inven
tions made in Germany since September 3. 
1938. shall not be allowed to form the basis 
of valid applications for the grant of patents, 
or for registration of designs in the U.K.. 
and. accordingly, such applications will not 
be accepted by the Comptroller of the Patent 
Office. Any rights lawfully acquired by non- 
enemies before September 3, 1939, in inven
tions for which protection was applied for 
in Germany in the twelve months preceding 
that date will be safeguarded.

United Kingdom exports of chemicals,
drugs, dyes and colours totalled 3570 (in 
£ ’000) in Ju ly  this year and 3296 in 
August. The monthly average for the first 
eight inon ths is 2915, compared with a yearly 
average of 1857 in 1938. Imports fell from 
2184 in July to 1196 in August, the average 
figures being 1850 and .1134, respectively. 
As trade is still largely affected by trans
port and supply conditions, the monthly 
figures do not necessarily indicate significant 
changes.

The need to develop “ safe ” hair dves 
was emphasised at the. National Conference 
of the National Hairdressers’ Federation, at 
which resolutions from a great many 
branches concentrated 011 the situation 
which users of hair dves find themselves in 
because of the lack of a guaranteed “ safe" 
dy e  which can be used on human hair w ith
out detrimental results to the scalp and 
without harm to future hair treatment. I t  
is understood that, following ventilation of 
the problem. I.C .I. contacted the Federation 
and offered its assistance in research work 
on this subject.

Forthcom ing Events
October 20. Society of Public Analysts

(Physical Methods Group and North of 
England Section). Engineers' Club, Albert 
Square. Manchester. 1.30 p.m. Fonr short 
papers on “ Polarographic Analysis.”

October 20. Royal Institute of Chemistry 
(London and S.E. Counties Section). Lon
don School of Hygiene and Tropical Medi
cine, Keppel Street, London, W .C.l, 2.30 
p.m. Discussion: “ The Publicity of Science, 
with .special reference to Chemistry.”

October 23. Textile Institute (Lancashire
Section). St. Mary’s Parsonage, Manches
ter, 6.30 p.m. Mr. C. D. Weston: "Plastics
for the Textile Industry.”

October 23. Society of Chemical Industry 
(Yorkshire Section) and Leeds University 
Chemical Society. Chemistry Lecture 
Theatre, Leeds University, Woodhouse 
Lane, 6.30 p.m. Mr. 6 . Roche Lynch : 
" Some Medico-Legal Experiences.”

October 23. Society of Chemical Industry.
(Newcastle Section. Plastics Group) and 
Institute of Plastics. Neville Hall. New
castle-upon-Tyne, 6.30 p.m. Dr. K. W. 
Pepper and Dr. F . T. Barwell : “ Fabric 
Base Plasties.”

October 24. Textile Institute (Midlands 
Section). College of Arts and Crafts, 
Waverley Street. Nottingham, 6.-15 p.m. 
Mr. G. E. Cowlishaw : “ Oils Used in the 
Processing of Textile Fibres.”

October 24. Institute of Fuel (Midland
Section). James W att Memorial Institute, 
Birmingham, 2.30 p.m. Chairman’s address.

October 25. Imperial College Centenary
Celebration. Roval Albert Hall. London, 
S.W.7, 8.30 p.m.

October 25. Association for Scientific
Photography. Alliance Hall. London,
S.W .l, 6.30 p.m. Mr. C. W. Bradley: "The 
Organisation of an Industrial Photographic 
Unit.”

October 25. Royal Institute of Chemistry
(Belfast and District* Section). Physics Lec
ture Room. Royal Academical Institution,
7.30 p.m. Mr. G. Elliot Dodds: "R ecen t 
Developments in the Organisation and Acti
vities of the Royal Institute of Chemistry.”

October 26. British Association of 
Chemists (St. Helens Section). Y.M.C.A. 
Buildings, 7.30 p.m. Mr. A. Rees-Jones :
“ From Lab. to Full-Scale Production.”

October 26. Chemical Society (Sheffield 
Section) and South Yorkshire Section of the 
Royal Institute of Chemistry. Chemistry 
Lecture Theatre. Sheffield University, fi 
p.m. Professor D. T. A. Townend : 
“ Flam e."

October 26. Chemical Spciety (Glasgow 
Section), Glasgow University Alchemists’ 
Club and Andersonian Chemical Society.
Large Lecture Theatre. Chemistry Depart
ment, Glasgow University, 3.30 p.m. Sir 
Robert H . Pickard, F .R .S. : “ Long Chain 
Molécules.”

Com pany News
Aspro, Ltd., has declared for the year to 

June 30, a final ordinary dividend of 15 per 
cent., making a final of 25 per cent. (same). 
Trading profit for the year was £311.260 
(£292,922) : and net profit totalled £284,512 
(£275.840).
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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 BAM AG  Specialist Chemists and Engineers when 

chemical plant planning is your problem. Let us give you complete 
details of the many BAM AG  Specialities available to manufacturers.

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

6 0  B U C K I N G H A M  P A L A C E  R O A D ,  L O N D O N ,  S . W . I .  
Telephone : SLOane 9282 Telegrams : Bamag, Sowest, London

B A M A G  L IM ITED  are on W a r Office and Admiralty Lists
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Com m ercial Intelligence
The following are  ta k en  from  prin ted  reports, b u t we 

can n o t be responsible for errors th a t  m ay  occur.

M ortgages and Charges
(N ote.— The Companies Consolidation A ct of 908

iirovides th a t  every  M ortgage or Charge, a s  described 
herein, shall be registered w ithin 2 1  days  a fte r  Its 

creation , otherw ise i t  shall be void aga inst th e  liqu idator 
and  an y  cred ito r. The A ct also provides th a t  every 
com pany shall, in m aking its  A nnual S um m ary, specif j  
th e  to ta l am o u n t of d eb t due from  th e  com pany in 
respect of a ll M ortgages o r Charges. The following 
M ortgages an d  Charges have been so registered. In  each 
case th e  to ta l  deb t, as  specified in  th e  la s t available 
A nnual S um m ary, is also given— m arked w ith  an  • — 
followed by th e  d a te  of th e  Sum m ary, b u t such to ta l m ay 
have been reduced.)

BASIC MINERALS, LTD., 15 George 
Street, E.C.4, mineral, metal, ore and 
chemical merchants, etc, (M., 20/10/45.) 
September 14, 1945. Debenture, charged 
on the company’s property, present and 
future, including uncalled capital, to secure 
£5350. '

Chem ical and Allied Stocks 
and Shares

A WAITING attitude again prevailed ' in 
stock markets, attention being focussed 

on Tuesday’s interim  Budget, although the 
prevailing view is tha.t important reductions 
in taxation are unlikely until next vear. 
British Funds became firmer, and home'rails 
were higher on balance. Encouraged bv 
hopes of “ fair compensation ” in the event 
of nationalisation, colliery and electric sup
ply shares maintained an upward trend. 
Bank of England stock was higher on bal
ance, hut two points below the best level, 
touched since the purchase terms were 
announced by the Government. Shares of 
companies whose earnings are affected 
severely by the incidence of E .P .T . came 
into better demand on Budget hopes, a l
though textiles were dull and slightly lower 
on balance, reflecting uncertainty as to 
Government policy in regard to the 
industry.

Shares of chemical and kindred com
panies were little changed, small movements 
predominating. Im perial Chemical further 
strengthened to 40s. in view of the com
pany's widespread home and overseas inter 
ests, and on talk tha t a higher dividend than 
the 8  per cent, basis of recent years may be 
in prospect when E .P .T . is reduced. Lever 
& Unilever changed hands around 50s. 3d. 
xd in front of the full results and the chair
man’s annual statem ent; but. pending the 
dividend announcement, Wall Paper de
ferred a t 42s. lost a little ground. T urner 
& Newall receded to. 80s. 6ci. Rise in Gas 
Light & Coke units to 22s. l$d. was a ttri
buted to hopeful compensation views should 
nationalisation eventually be proposed.

B. Laporte were again firm at 87s., W. J .  
Btisli around 78s.' 9d., Fisons more active

and quoted at 55s., and Monsanto Chemi
cals 54 per cent, preference 23s. Burt 
Boulton remained at 2Gs. awaiting the divi
dend, and Cellon were again 26s., but else
where British Glues 4s. shares eased slightly 
following their recent advance. Further 
rise to 41s. in British Drug was attributed 
to E .P .T . reduction hopes. Lawes Chemi
cal 10s. shares were again 11s. fid., and 
GreelT-Chemicals Holdings 5s. ordinary 9s. 
Elsewhere, Leeds Fireclay issues attracted 
rather more attention bn the scope for im
proved results, the ordinary shares changing 
hands around Cs. 9d., with the preference 
14s. fid. Morgan Crucible 5£ per cent, pre
ference were 27s. fid., and the 5 per cent, 
preference 24s. 9d. Canning Town Glass 
5s. ordinary changed hands around 9s. fid. 
United Glass Bottle were 70s. Triplex 
Glass receded to 38s. 3d. Blythe Colour 
4s. ordinary have been more active around 
22s.

Ruston & Hornsby were firm at 56s.'on 
the deal in connection with Ransomes, Sims 
& Jefferies. Staveley Coal at 49s. partici
pated in the upward movement in colliery 
shares, Sheepbridge being 43s. 3d., anil 
Powell Duffryn 22s. 4,$d. Elsewhere, Allied 
Ironfounders at 52s. moved higher, also 
Guest Keen a t 40s. 9d., and Babcock & 
Wilcox at 57s. fid., while United Steel 
strengthened to 24s. 9d. pending the divi
dend announcement.

Steadiness in the units of the Disiillers 
Co., kept the quotation around U 6s. 3d. 
B ritish Plaster Board were 35s. (id., and 
United Molasses 41s. 3d. Boots Drug firmed 
up to 56s. 3d., and Beechnuts deferred to 
20s. l jd .,  while Sangers were 31s. fid., and 
Timothy Whites 42s. 3d. xd. De La Rue 
were £11, with British Plastics 2s. shares 
6s. 9d., and Erinoid 5s. ordinary 11s. 9d. 
Oils were inactive and slightly lower,'Anglo- 
Iraniati easing to I l ls .  lOjd., Shell to 
80s. 7-Jcl., and Lobitos to 57s.

B ritish  Chemical P rices
M arket Reports

A  CONTINUED steady trade is reported 
this week in  virtually all sections of the 

London industrial chemicals market. Fresh 
inquiry and a certain amount of new busi
ness has been recorded both for home and 
export trade and deliveries against con
tracts are stated to be satisfactory. Among 
soda products the call for supplies of both 
salt cake and Glauber salt has been steady 
and fair quantities of hyposulphite of soda 
and nitrate of soda are being taken up. The 
position of soda ash and bicarbonate of 
soda remains the same and sellers are meet
ing with a steady call for supplies. A 
moderate demand for acetate of soda is re
ported. No change of importance has taken 
place in the potash section. Yellow prus-
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siate of potash is in short supply relative to 
requirements and values remain firm. Acid 
phosphate of potash is in good demand 
and quotations are (inn. In other 
directions, British-made formaldehyde 
is well held and a fair trade is passing 
in peroxide of hydrogen and alum lump. 
W hite powdered arsenic is a good market. 
In the coal-tar products section there is a 
steady call for supplies of pitch for both 
home and export account, while creosote oil 
and cresylic acid are in good call. The 
greatly decreased (controlled) prices for 
mercury products came into operation on 
October 8 .

M a n c h e s t e r .—Traders on the Manchester 
chemical market during the past week have 
reported a fairly good demand for contract 
deliveries of industrial chemicals from users 
iu the area, and new inquiries have resulted 
in moderate additions to order-bobks. The 
fresh business has again included bookings 
of a fairly wide range of materials for ship
ment, and it is believed that the tendency 
in overseas trade will continue towards 
higher levels. Values of chemicals remain 
steady to firm throughout and no sign of 
ease has been reported so far as the heavy 
products are concerned. Fresh bookings on 
the tar products market locally have been 
no more than moderate, though for the most 
part steady contract deliveries are being 
maintained.

G l a s g o w .— 111 th e  S c o t t i s h  h e a v y  c h e m i

SAVE OIL
TH E IM P O R T A N C E  O F  F ILTERING  
U SED  LU B R IC A T IN G  O IL  SO  T H A T  
IT M A Y  BE RE-USED  IS M EA SU R ED  
N O T  O N L Y  IN  TERM S O F D IR EC T  C O ST  
SA V ED  BU T  A LSO  IN  TERM S O F RE
D U C E D  EN G IN E  W E A R  M A D E  POSSIBLE

Before th e  w ar, 10,000 users had proved  th a t a 
S tream -Line filte r will save its cost many tim es 
o v er every year.
Technically and com m ercially th e  use of a S tream  
Line filte r by the  
actual oil user 
has always been 
righ t : experi
ence gathered 
during  the  w ar 
has shown it to  
be vital.

G O O D  OIL 
DOES N O T 
W EAR O U T

STREAM-LINE FILTERS LTD.
London, S.W.8

cal trade, the position for the home trade 
remains unchanged, business maintaining 
its steady^ day-to-day transactions. Stop
pages at mos) of the docks, however, are 
holding up the receipt of goods, and also 
deliveries. There is no change to report in 
the export position. Prices remain firm at 
previous levels.

Price Changes
M e rc u ry  P r o d u c ts .—Controlled price per lb. 

for 1-cwt. quantities: Bichloride powder, 
8 s. Gd., lump, 9s. Id .; ammonium 
chloride powder, 10s. Id ., lump, 9s. l id . ;  
mercurous chloride. 10s. 2d.; mercury 
oxide, red cryst., 11s. 7d .; red levig., 
11s.; red tech., 9s. 9d.; yellow levig.. 
10s. lOd.; yellow tech., 9s. 9d .; sul
phide, red, 10s. 5d.

Specialists In 

Carboys, Demijohns, Winchesters
J O H N  KILNER & S O N S  (1927) LTD.
Tel. WAKEFIELD 2042 Established 1867

TRIBASIC PHOSPHATE OF SODA
Free Running White Powder

Price and sample on application to :

PERRY &  HOPE, LIM ITED, Nltshlll, Glasgow

C H E M I C A L  L E A D W O R K
TA N K S -  VATS —  COILS —  PIPEW ORK

W. G. JENKINSON, Ltd. TW
154-160, A R U N D E L  ST R E E T , S H E FF IE L D

SWIFT
& COMPANY PTY. LTD.

Specialising In 

IN D U S T R IA L  C H E M IC A L S , S O L V E N T S , 
P L A S T IC S , A N D  M A T E R IA L S  F O R  M A N U 
F A C T U R IN G  IN D U S T R IE S  T H R O U G H O U T  

A U S T R A L IA  A N D  N E W  Z E A L A N D .
Open to  extend connections w ith

B R I T I S H  M A N U F A C T U R E R S
H ead Office: 26/30, C larence S tree t, S ydney, N.S.W . 

and at
M elbourne, Adelaide, P erth , B risbane and  W ellington

N.Z.
Cable A ddress : S W IF T , SYD N EY  

Bankers : B ank of New South W ales, Sydney and 
London.

. ^
AVAILABILITY OF SUPPLIES

Every endeavour will be 
made to  m eet prom ptly the  
needs of users having regular 
quantities of oif arising for 
trea tm en t.

j
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THE
BRITISH ASSOCIATION 

OF CHEMISTS
wants to help assistants and students who 
seek to qualify as professional Chemists.

•  Those in such a position are invited to 
join the B.A.C. as Students or Associate 
Members.

•  Associate Members participate in the 
Unemployment Benefit Scheme.

« Advice on chemical training and education 
is freely available.

For particulars o f Membership, write to :—
C. B. W O O DLEY , 175, Piccadilly,

C .R.A., F.C.I.S., London, W .l •
G eneral Secretary , B.A.C.

EDUCATIONAL
G re a t  P o s s ib i l i t ie s  fo r  

Q U A L IF IE D  C H E M IC A L  E N G IN E E R S  
T7A ST and  far-reaching developm ents in tiie  range of 

* peacetim e p roductions an d  m arkets  of th e  Chemical 
In d u s try  m ean th a t  th e  profession of Chem ical Engineer
ing will be of g rea t im portance In th e  fu tu re  an d  one 
w hich will offer, th e  am bitious m an  a career of o u t
s tand ing  in teres t an d  h igh  s ta tu s. The T .I.G .B . offers 
a  first-class tra in ing  to  candidates for th e  Chemical 
Engineering profession.
Enrol with the T .I .O .B . for the A .M .I.C h em .E . E xam ina
tions in  which home-study students o f the T .I .O .B . have 
gained a record total o f passes including—

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

T H R E E  F I R S T  P L A C E S
W rite  to -day  for th e  “  Engineers’ Guide to  Success " — 
free—contain ing  th e  world’s w idest choice of Engineering 
courses— over 200— th e  D epartm en t of Chemical 
Technology, including Chemical Engineering Processes, 
P lan t C onstruction, W orks Design an d  O peration, and  
O rganisation and  M anagem ent— anil which alone gives 
th e  R egulations for A .M .I.Chem .E., A .M .I.M ech.E., 
A .M .I.E .E ., C. & G ., B.Sc., etc.

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

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

FOR SALE
p H A ltC O A L , ANIM AL, an d  V EG ETA B LE , hortl* 

cu ltu ra l, burning, filtering, disinfecting, m edicinal, 
Insulating ; also lum ps ground an d  g ranu la ted  ; e s tab 
lished 1830; con tracto rs to  H.M. G overnm ent.—Thos. 
H ill- J o s e s , Lt d ., "  In v ic ta  ”  Mills, Bow Common Lane, 
London, E. Telegram s, “  H lll-Jones, Bochurcb, Lon
d on ."  T e lep h o n e : 3285 East.

’Phone 98 Staines.

CO P P E R  Jack e ted  P an  24 in. by 24 i n . ; A luminium 
T anks 14 ft. by  4 f t. by 20 in. and  7 f t ;  by 4 ft. by 20 i n . ; 

Copper Jacke ted  T ipping P an  18 in. by 16 i n . : Triple 
R oll G ranite Refiner 22 In. by  11 i n . ; Triple Steel Roll 
Refiner 30 In. b y  12 I n . ; 5 f t. 0 in. C .l. Edge R unner Mill. 

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

3 C O P P E R  STEAM  PANS, w ith  Copper Jack e ts  
(T ipping), 21 In. d ia . by 23 in. deep. Price £25 each. 

R andalls, Engineers, Barnes (T e l.: R iv. 2436 2437).
C A  Welded a ir receivers concave dished ends 22 in. dia . 
'-, v by 4 ft. 6 in. long for 100 lbs. pressure. Price 
£5 0s. Od. (five pounds) each ex works. THOMPSON <fc 
SON ( M il lw a l l ) ,  LTD., Stores, 60 H atcham  R oad, N r. 
Old K en t R oad, S.E.15.
1 0 0  H Y D RO  EX TRA CTO RS by leading m akers 
A U v  from  Jn upw ards, w ith  Safety Covers.
J ack e tted  S team  Copper and Iron  P ans. Caloriflers- 
W ashlng M achines—Gilled Pipes, e tc. L ist sent on 
request. R andalls , Engineers, Barnes. T e l . : R iv. 2436. 
1 O O O  STRO NG  N EW  W A T E R PR O O F  A PRO N S. 
A U v / v  To-day’s value 5s. each. Clearing a t  SOs. 
dozen. Also large q u an tity  F ilte r Cloths, cheap. W il
sons, Springfield Mills Preston, Lancs. Phone 2198.

F IL T E R  P R E S S E S
F o r Sale.

TWO— Recessed Tim ber P la te  and  F ram e F IL T E R  
P R E S S E S  contain ing  12 cham bers 20 in. square.

One— H orizontal C ast Iron  Recessed P la te  F IL T E R  
P R E S S  by  A shton & F rost, forming 39 cakes 
36 in. by 36 in. by 1J In. th ick . Massive closing 
gear th rough  worm wheel and  pinion from  fas t 
and  loose pulleys.

One— H orizontal Cast Iron  R eccssel P la te  F IL T E R  
P R E S S , having 52 p la tes 25 h \  square forming 
53 cakes each 22 in. square  by 1 in th ick . Centre 
feed w ith  Individual filtrate  nozzle.

O ne—P la te  ty p e  F IL T E R  P R E S S  by S. II . Johnson 
w ith  38 P yram id  su rface  recessed p la tes  25 in. 
d iam eter, 2 in. centre feed. H and  operated  
tensioning gear incorporating ra tch e t.

One— H orizontal P la te  type  F IL T E R  P R E S S  by 
Rose D owns & Thom pson, having  35 circular 
p la tes 18 in. d iam eter, ribbed filtering surface, 
centre feed an d  jj in. discharge to  eacli plate.

One— H orizontal T im ber Recessed P la te  F IL T E R  
P R E S S  by  Delme, forming 26 cakes 22 in. by 
22  in. by j  in. th ick , cen tre feed an d  individual 
discharge.

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

a n d  W O O D  L A N E , L O N D O N , W .12 .

SERVICING
/G R IN D IN G , P ry in g , Screening and  G rading of 
' J r  m aterials undertaken  for th e  trad e . Also Suppliers 
of Ground Silica and Fillers, etc. Ja m e s  K e n t  L td . ,  
Millers, F en ton , Staffordshire. T e leg ram s: K enm il, 
8 toke-on-Trent. Telephone : 4253 and  4254, Stoke-on- 
T re n t (2 lines).

GR IN D IN G  of every  description of chemical and 
o th e r m aterials for th e  tra d e  w ith Improved millB.— 

T hos. H i l l - J o n e s ,  L td . ,  "  Inv ic ta  ”  Mills, Bow Common 
Lane, London, E. T e leg ram s: ”  H lli-Jones, B ochurch, 
London." Telephone : 3285 East
A T O N O M A R K S. P erm anen t London address. L e tte rs  

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

SITUATIONS VACANT
None o f the situations advertised in  these columns 

relates to a  m an between the ages o f 18 and  50 inclusive 
or a woman between the ages o f 18 and 40 inclusive, unless 
he or she is excepted from  the provisions o f the Co*itrol of 
Engagement Order, 1945, or the vacancy is fo r  employment 
excepted from  the provisions o f that Order. |g  S i
A SSISTA N T A nalyst required in th e  labo ra to ry  of a  

-^ C h e m ic a l W orks in E a st London : Lady, B.Sc. or 
A .R .I.C ., w ith  some industria l experience. W rite giving 
deta ils  of tra in ing , experience, sa la ry , etc ., to  Box ZQ. 
789, D eacons A dvertising, 36, L eadenhall S tree t, E.C.3.

A SSISTA N T (25-35) required for Technical D irector 
of Com pany m anufacturing  Plastics, London area. 

K nowledge of Chemical Engineering an  advan tage. 
In te resting  position w ith  excellent prospects for young 
m a n  possessing persistence, drive, in itia tive  an d  
thorough knowledge of F acto ry  A dm inistration . Box 
No. 2239, T h e  C hem ica l A ge, 154, F lee t S tree t, London, 
E.C.4.
n r ’H E  L IV E R P O O L  G A S  C O M P A N Y  require th e  
*  services of a P rincipal Chemist for th e ir  (ia rston  

W orks. The successful app lican t w ill l)e responsible for 
th e  whole of th e  W orks Laborato ry  o pera tion  and  will be 
required to  opera te  under th e  W orks M anager in  liaison 
w ith  th e  Com pany’s Central L aboratory adm inistra tion . 
A pplicants should be fam iliar w ith  m odern vertica l and  
horizontal re to r t practice and  fully  au rom atlc  w ater gas 
m anufacture . T he sa la ry  required  will lie by arrangem ent 
and  not less th a n  £500 per annum  inclusive of all bonuses. 
A pplication should be m ade on th e  official form  whioh 
m ay  be ob ta ined  by  w riting to  the  Personnel Superin
ten d en t, R ad ian t H ouse, Bold S tree t, Liverpool. I, and  
should be re tu rned  to  him  not la te r  th a n  22nd O ctober.

WANTED
W A N T ED .— Supplies of N itre C«Ke In te n -ton  lots. 

Box N o. 2126, T hk  C h e m ic a l  AGE, 154, Fleet 
S tree t E.C.4.
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WORKING NOTICE
T H E  P roprieto rs of P a te n t No. 502,295 fo r “  Im - 
A provem ents in  o r relat ing to  A lloying M olybdenum  

and  m ore p articu larly  for In troducing  M olybdenum  in to  
Iron  or S te e l”  are  desirous of en tering  in to  a r ra n g e 
m ents by w ay of licence an d  o therw ise on reasonable 
te rm s fo r purpose of exploiting sam e an d  ensuring its  
full developm ent and  p ractica l w orking in  th is  country . 
A ddress all com m unications in first instance, H aseltine 
Lake <fe Co., 28, S ou tham p ton  B uildings, C hancery Lane, 
London, W.C.2.

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

firm and agency.

WALTER M OESCH & C o. 
ZURICH -  SWITZERLAND

AUCTIONEERS, VALUERS, Etc.
•p D W A R D  R U SH TO N , SON AND K E N Y O N  
^  (Established 1855).

A uctioneers’ Valuers an d  F ire  Loss Assessors oi 
CHEM ICAL W O RK S, PLA N T AND 

M A CH IN ERY ,
Y ork H ouse, 12 York S tree t, M anchester.

Telephone : 1937 (2 lines) C entral, M anchester.

DRAUGHTSMEN REQUIRED
Good knowledge of

CHEMICAL PLANT
fabrication m ethods essential 

FERROUS & NO N-FERROUS METALS EMPLOYED

Perm anen t Post, good salary  w ith outstanding  prospects.

Write in confidence fu ll details of experience to Managing Director,

THE LONDON ALUM INIUM CO. LTD.,
WESTW OOD ROAD, W ITTO N , BIRM ING HAM , 6.

TANKS, PANS, TO W ERS, 
PUMPS, ETC.

Built In Tantiron, Lead, Keebush and 
non-ferrous metals.

A
e n n o i j  Foundry Co. Ltd.

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

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

■ 1 / 6  MONTHLY
19/- annual subscription

EMPIRE PRESS 
N O R W IC H
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NEW CHEMICAL DEVELOPMENTS

if you had 
invented water . . .

. . . you would need a larger space than 
this advertisement to detail its manifold 
advantages and the multiplicity of its 
applications. In  presenting our range of 
wetting, dispersing, detergent, pene
trating and degreasing products, our 
problem is of the same order ! For 
there are few aqueous processes—from 
the processing of an ostrich skin to the 
developing of photographic films—in 
which one or other of these products 
cannot contribute to a better, or a 
speedier, or a less costly, or a more 
dependable result.

Instead of our telling you in detail, 
therefore, the many applications of these 
new synthetics, we suggest that if  you 
have any problems involving wetting, 
detergency, dispersion, penetration or 
degreasing, you tell us what these pro
blems are. Our technical service will be 
glad to study them carefully and to 
suggest a solution.

As a clue to the versatility of the new 
products, we add these notes regarding 
th e m : Soluble to clear solutions in 
water of any hardness; chemically 
neutral and highly stable ; immediately 
available in bulk.

TECH NICAL PRODUCTS LTD
S T. H E L E N ’S C O U R T , G R E A T  S T . H E L E N ’S 

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

•L IO N  B R A N D ”
METALS A N D  ALLOYS

M INERALS A N D  ORES
R UTILE, ILMEN 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
METALLURGICAL WORKS LTD.

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

KEEBUSH
K eebush is an acid-resisting constructional 
m aterial used for the  m anufacture of tanks, 
pumps, pipes, valves, fans, etc. It is com pletely 
in e rt to  m ost com m ercial acids ; is unaffected 
by tem p era tu res  up to  I30°C ; possesses a 
relatively high mechanical s treng th , and Is 
unaffected by therm al shock. It Is being used 
In m ost Industries w here  acids a re  also being 
used. W rite  for particulars to —

K EST N ER ’S
5 Grosvenor Gardens, London. S.W.I



PURE DISTILLED

OF EVERY DESCRIPTION

Drying, Half-Drying 
and Non-Drying

v E d ^ i a  w m & m
L T  0 .

V iaoria  W orks, Croît Street 
Clayton, M ANCH ESTER, Il
Téléphoné . EAST  1082-3 
T e le g ra m s  G L Y C E R IN E

M a n ch e ste r

II

ÏYPHOX
A N D

T IT A N IU M  PO TASSIU M  

O X A L A T E

IDEAL MORDANTS FOR 
LEATHER DYEING

W R IT E  FOR PARTICULARS

PETER SPENCE & SONS LTD.
N A f 'O M L  ÎÙ IL O IN C S  ■ ST. M A RTS PARSONAG E

M A N C H E S T E R ,  3
LONDON OFFICE : 778/780 SALISBURY HOUSE E.C2

) T 13

---------------/M a n u fa c tu r e r s  of ---------------

L IQ U ID  FILLING M A C H IN ES
FOR BARRELS, CANS AND DRUMS

BARREL W A SH IN G  M ACH IN ES 

SAFETY ELECTRIC  H A N D  
LAMPS A N D  TO RCH ES 

BARREL & C A N  IN SPECT IO N  
TO RCH ES 

V A C U U M  & PRESSURE RELIEF 
VALVES

FOR SPIRIT STORAGE TANKS 

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

D O W N S  EN G I N E E R I N G  W O R K S
L I M I T E D

SOUTHFIELD ROAD • ACTON  
L O N D O N , W.4.

FOUR OAKS M A C H I N E l

for FACTORY L IM EW ASH IN G
The ‘FO U R  O A K S "  way of 
quick and easy Limewashlng, 
Colourwashing, Distempering 

and Disinfecting.

B R ID G E W A T E R
PATTERN 

SPRAYING MACHINE 
Is made In tw o sizes,
18 galls, and 30 galls.

Catalogue* free

All Prices are 
subject to  con
ditions prevail
ing a t the  time 
O rders are re

ceived.
Sole M anufacturers :

The Four Oaks Spraying Machine Co.
F o u r  O a k i  W o rk « , F o u r  O ak « , B IR M IN G H A M  

W . C . G. LUDFORD, P roprietor. 
Telegrams: Telephone:

“ Sprayers, Four Oak*.”  305 Four Oalcs.

O c t o b e r  20, 1945 THE CHEMICAL AGE üi



THE CHEMICAL AGE O c t o b e r  .20 , 1 9 4 5

I f l l C i n  E  e n g in e e r in g  g o .,
% A ®  1 L E  (NOTTINGHAM) LTD. 
HASLAM ST., CASTLE BOULEVARD, 
NOTTINGHAM
Telephone : NOTTINGHAM 46063 (3 lines)
Telegrams . CAPSTAN, NOTTINGHAM

O N  A IR  M IN IST R Y  ,  A O M IR A L T Y  A 
W A R  O FFIC E  U S T S

R ' E P E T I T l  O N  W O R IC  
IN ALL M ETALS

O R S
for GAS or AIR

High Speed 
Vertical Reciprocating Type 

Splash Lubrication 

W ater cooled Cylinders 

Hand Unloading device-

Easy Accessibility 
to working parts

Robust Construction ,

T H E  B R Y A N  DONKIN CO. LTD .
CHESTERFIELD

P rin ted  in G reat B rita in  by  T h e  P ress at  Coomb el  ahds, London and  A ddles tone , an d  published by  
B e h s  Brothers , Lt d ., a t  Bouverie H ouse, 154, F lee t S tree t, E .C .4, O ctober 2 0 th , 1945. E ntered  as Second 

Class M atte r a t  th e  New Y ork, UJ3.A., P oet Office.


