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“ NEPTUNE" WORKS, DAVIS RQAO.TOLWORTH, Surrey
•Phone t E lm bridgo 5900 'G ra rn i ;  S lebe , Su rb iton

SIEBE, GORMAN & Co. L TO .

GAS MASKS
of all types

O X Y G E N  RESUSCITATION APPARATUS
fo r  rev iv in g  persons, ap parently  d ro w n e d , asphyxiated  

o r  e lectric-sho cked .
A S B E S T O S , A C ID  & W A T E R P R O O F  C L O T H IN G  
G L O V E S , G O G G L E S , D U S T  R E S P IR A T O R S , etc.

T h ese  d rum s are  w elded 

and are  

m anufactured In  large 
q uan titie s  T h e y  can be 

pain ted , gal

vanised o r  tinned .
A lso  m anufactured in 

stain less stee l. Capaci

ties  ranging from  20 to 

150 gallons.

PUMPS
FOR ALL PURPOSES1
Centrifugal and Diaphragm 

If" to 4" dia.
PETRO L, ELEC TR IC  OR HANDPOWER. 

N EW  A N D  R E C O N D IT IO N E D .
S A LE  O R H IR E .  ____

T H E

G R E E N W IC H  PUMP  
& PLANT CO., LTD.
DENHAM S T R E E T , GREEN W ICH, S .E . 10.

Telephone: G R EEN W ICH  3I89.
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Northern Office and Fuel Engineer : ’Phone : Horsham 965
T. C. FEGAN, GANNONFIELD, HATHERSAGE, n r . SH EFFIELD  ’Grams .■ Evaporator

UNIFLOC REAGENTS LTD.,
— SWANSEA —  Grams : Unifloc, Swansea

M A I N T A I N  

S T E A M
WITH

LO W  G R A D E  F U E L S
INSTAL

Rotary Pulp Washing Machine, with 
Pitch Pine Trough, Wash Gear and 

Scraper Knife.

Plant for the Chemical Industry
fo r ACID  N E U T R A L IZ A T IO N , C L A R IFIC A T IO N  O F  L IQ U ID S , 
D E W A TE R IN G  O F SL 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  AND FL O C C U L A T IO N , P IC K L IN G  LIQ U O R  
T R E A T M E N T . P U R IF IC A T IO N  O F  TR A D E W A STE , S E D I
M E N T A T IO N  AND T H IC K 
E N IN G , SE P A R A T IO N  O F 
SO L ID S FRO M  L IO U ID S ,
SODA R ECO V ERY .» W E T  

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

Inc lud ing  
A G IT A TO R SJ C A U STIC 1Z-
e r s . ' c l a r i f i e r s . 'c l X s s ?
I F 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 TA R Y  VACUUM  F IL 
T E R S  SAND W A SH E R S, „  , „  _  . _Rotary Vacuum Filler, with Take-off 
S L U D G E  P U M P S ,  Roller and Repulper.

T H IC K E N E R S , etc .

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

T H E  CHEMICAL ENGINEERING & W ILTON’ S 
PATENT FURNACE C O .,  L T D .,  HORSHAM, SUSSEX

A



K E ST N E R  SU L P H U R  
B U R N E R S

ra\ O tttW  

Write fo r ieal

Non-pressure type

High Sulphur doxide 
co n cen tra tio n  w ith  
freedom  from  su b 
limed su lphur. No 
m etal or moving 
p arts  in co n ta ct  
w ith  burning s u l
phur or g as. Con
tinuous operation  
so lid  or liquid feed .

General Utility type

B urners of any ca-  

p a c i t y  supplied. 

Com plete in s ta ll

a tio ns fo r handling  

su lph ur d ioxide.

K E S T N E R ’ S
Chemical Engineers - 5, G RO SVEN O R GARDEN S, LO N D O N , S.W.I

TH E  C H EM IC A L A G E  M a r c h  2 3 . 19 4 b

’ Gram s 
Grazebrook, Dudley

D U D L E Y
WORCS ’ Phone :  

Dudley, 2431

IRON & ALLOY CASTINGS
HOMOGENEOUS 
L EAD L I N I N G

E L E C T R I C  A R C  
& F L A S H  B U T T  
P R O C E S S E S

Specialists in the m anufacture o f P lant 
fo r  the Chem ica l and A llied  T rad es .

Vessels and T an ks  o f all descrip tio ns 
in Mild & Sta in less Stee l and A lu m in iu m .
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ATHOLE G. ALLEN (Stockton) LTD.
STOCKTON-ON-TEES

Telephones : 
STO CK TO N  6375 (3|llnes)] CO. DURHAM

N O N  MEMBERS OF TRADE A SSO CIA TIO N S

ARE PRODUCERS OF

BARIUM  COMPOUNDS

BARIUM CHLORIDE
ruu y  001a lo r  e xp o rt

BARYTES
Lim ited  Supplies O n ly

IRON COMPOUNDS

FERRIC CHLORIDE (PERCHLORIDE OF IRON)
Prom pt D e liv e ry  Hom e and E xp o rt

FERROUS CHLORIDE
Prom p t D e liv e ry  Hom e and E xp o rt

TOLUENE N ITRATIO N  PRODUCTS

MONO NITRO TOLUENE

DI-NITRO TOLUENE 

PARA NITRO TOLUENE
Enq u irie s Invited  fo r 
Hom e and E xp o rt

ORTHO NITRO TOLUENE
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FLUOR SPAR
HIGH GRADE

00 97/98%

0
Ca F2 CONTENT

0
is now available 

from

G L E B E  MI NES LI MI TED
EYAM e DERBYSHIRE

Telephone : Eyam 241

“B.B.” PHOSPHOR BRONZE TUBES
SHEETS AND STR IP

Copper Tubes: "Dona” W elding Copper

The Birmingham B aliery i  lilelal Co.Lid
 ______________ S E L L V  OAK  • B I R M I N G H A M  29
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Whatever kind of box or enclosure in 
metal you require there’s a MOON  
machine which will help you to say to 
enquiries “ Yes, we can.” You can get 
the finish, you can perform intricate 
operations and turn out the quantity on 
a MOON machine. W e make a wide 
range and will gladly co-operate in 
finding or designing one to suit you. If 
you have a problem, you can safely pass 
it to us.

in tin box

BROS. L T D .y Makers o f Tin Box and Drum Making Machinery, BEAUFORT RD.j BIRKENHEAD
Telephone : — B IR K E N H E A D  1527. Telegram s:— “ M O O N B R O ,’ * B IR K E N H E A D .

total 
mechanisation

dm 1242
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A. J. RILEY & SON, Ltd.
BATLEY, YORKS

Telegram s: M BO iLEftS, B A T L E Y ."  Telephone: 657 BA TLEY  (3  lines) ESTABLISHED  1888

Makers of

MILD STEEL RIVETED AND
W e l d e d  v e s s e l s

JACKETED PANS COMPLETE 
WITH AGITATORS

SHEET LEAD OR HOMOGENEOUS 
LINED VESSELS

TAR, BENZOLE & OIL STILLS

CONDENSERS, EVAPORATORS 
AND DISTILLING PLANTS

MILD STEEL PIPES 
ALL PRESSURES

LANCASHIRE, CORNISH 
ECONOMIC & W.T. BOILERS

ROYAL WORCESTER

ora/ora
P o rce la in

~ W e m a n u fa c tu re  L a b o ra to ry , S cien tific  
a n d  T e c h n ic a l P o rc e la in  a n d  h ig h  te m p e ra -  
n ir e  In su la to rs  . . . each  in  its  o w n  sp h e re  
is ack n o w led g e d  to  b e  th e  v e ry  h ig h e s t 
s ta n d a rd  o f  te c h n ic a l sk ill a n d  ach ie v e m e n t 
. . .  w e m a in ta in  a  R e se a rc h  L a b o ra to ry  

a d e q u a te  to  d ea l w ith  a ll  C e ra m ic  
a n d  P h y sic a l d ifficu lties a n d  w ill be  
h a p p y  to  a ss is t in  so lv in g  y o u r  
p ro b le m s.

THE WORCESTER 
ROYAL PORCELAIN CO., LTD. 

W O R C E S T E R .

M A K E R S  GF  T H E  B E 5 T  L A B O R A T O R Y  P O R C E L A I N
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DUNLOP
HIGH PRESSURE HOSE ASSEMBLY

A p p r o v e d  fo r  w o rk in g  p r e s s u r e s  u p  to 
3 ,OCX) lb . / s q .  in . S u ita b le  fo r  A ir , H y d ra u lic  
F lu id s , E n g in e  O il, P e tro l, G ly co l, C h e m ic a l 
F lu id s , e tc .

If y o u  h a v e  a n y  p r o b le m s  r e g a r d in g  f le x ib le  
H o se  A s se m b lie s , w r i te  to  o u r  T e c h n ic a l  D e p t. 
(E), F o le sh ill, C o v e n try .

D U N L O P  R U B B E R  C o .  L t d . ,  F O L E S H I L L ,  C O V E N T R Y

6H /907



r
; Steam or Power Driven Pumps. 1  
Dry Vacuum Pumps. Wet Vacuum ' 
Pumps. Air Compressors. Steam Jet 

Air Ejectors and Surface Condensers 
for Operating with Vacuum Pans, 

i Heat Exchangers. ,

WORTHINGTON—SIMPSON
*or tu CHEMICAL INDUSTRY

USED TO 
^  ^  l iq u o r s  

HANDLED

An Installation of twelve electrically-driven Hori
zontal Split Casing Centrifugal Pumps at an Im
portant Chemical W orks in the Midlands. These 
units handle a variety of Chemical Solutions used 
in various manufacturing processes.

W O R T H IN G T O N -  S IM PSO N  LTD«« N E W A R K - O N  - T R E N T .

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

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

C Y C L O B A R B IT O N E
FINEST 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
' b y ---------------

PIERSON, MORRELL & CO., LTD.
(THE O RIGIN A L BRITISH ASPIRIN MAKERS)

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

THE C H E M I C A L  A G E  M a r c h  23,  1946



t h e  A u s s m  u m

I N  P R  E S S U ' R E / U N E  E F F I C 1 E N C Y

I T  S E A L S  A S  
Y O U m tiT E N  

T H E  N U T

m h n b E x te rn a l r in g  su rface  
m a k es  jo in t w ith  cone.

R in g  edge  b ite s  in to  
tu b e  a n d  fo rm s  c o lla r 
of d isp laced  m e ta l.

R in g  fo rced  in to  cone 
a c ts  a s  s p r in g  w a sh e r .

A  p re ss u re  lin e— lik e  a  ch a in — is o n ly  as s tro n g  as its  w eak est p a r t , 
w h ic h  is  u su a lly  a n y  o f  its  m a n y  jo in ts . E R M E T O  C o u p lin g s  
re v e rse  th is  o rd e r  o f  th in g s  a n d  m ak e  jo in ts  s tro n g e r  a n d  sa fe r th a n  
th e  tu b e s  th e y  b r in g  to g e th e r . A ll w ith o u t th re a d in g , fla rin g , o r  
w o rk  o f  a n y  k in d  o n  th e  p ip e  en d s . T h e  E R M E T O  r in g  is th e  
se c re t. W ith  its  h e a t- tre a te d  c u tt in g  ed g e  i t  b u ild s  u p  a  sealing  
c o lla r becau se  th e  r in g  b ite s  in to  th e  tu b e  as th e  lo ck in g  n u t  is 
t ig h te n e d . I t ’s a  m a tte r  o f  m o m e n ts  to  fix  a  co u p lin g  th a t  w ill o u t
la s t th e  lin es th em se lv e s . I f  n ecessa ry , th e  jo in ts  m ay  b e  b ro k e n  
a n d  re m a d e  in  a  m a t te r  o f  m o m e n ts . E n q u ir e  fo r  d e ta ils  to -d a y .

E R M E T O  Couplings arc 
available as straight 
Couplings, Elbows, Tees, 
Crosses, Saddle Rosses, 
Banjos, etc., for standard or 
heavy-weight Steel, Copper or 
Alum inium  Tubes.

Patented throughout the 
world.

S E L F r S E A I

S A F E T Y  C O U P L I N G S

M a r c h  2 3 , 19 4 6 THE C H E M I CA L  A G E

B R IT IS H  E R M E T O  C O R P O R A T I O N  LT D . ,  Beacon W o rk s .  Hargrave Road, Maidenhead, Berks
Telephone: Maidenhead 22 7 i/4 .
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BARIUM CARBONATE 
BARIUM HYDRATE 
BARIUM M ON OXIDE  
BARIUM NAPHTHENATE  
BARIUM OLEATE 
BARIUM PEROXIDE  
BARIUM STEARATE 
BARIUM SULPHATE  
BARIUM SULPHIDE

SODIUM H YPO CH LO RITE  
SODIUM SULPHIDE  
SODIUM PERCARBONATE

TITANIUM  O XIDE

SOAPS
ALKA LIN E CLEANERS 
HYDROGEN PEROXIDE  
AMMONIUM PERSULPHATE 
B EN Z O Y L PEROXIDE 
CALCIUM  PEROXIDE  
MAGNESIUM PEROXIDE 
POTASSIUM PERSULPHATE 
UREA PEROXIDE  
ZIN C PEROXIDE

SODIUM ACID PHOSPHATE 
SODIUM ACID PYROPHOSPHATE  
SODIUM PERPYROPHOSPHATE 
SODIUM PYROPHOSPHATE

L A P O R T E
B.LAPORTE Ltd. LUTON fcr»**: UpoJt*LrtM

B A K E L A Q U E
Synthetic Resin 

Laminated Boards, 
Tubes, Rods, and 

Mouldings

BAKELAQUE
Resins, Varnishes and Moulding 

Powders

M ICA and M ICANITE
in all fo rm s

Vulcanised Fibre and 
Leatheroid

Varnished Cloth, Tape 
and Tubing

Presspahn, Fullerboard 
Ebonite and all 

Insulating Material for 
Electrical Engineers

ATTWATER l  SONS LT?
PRESTO N

E S T A B L IS H E D  1868

SAlCS SERVICE «, 0 i v E L O P V E N f  0 £ P T , IN V ITE  EN Q U IR IES
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H IL L S P A T E N T  G LA ZIN G  C O M PA N Y  L IM IT E D
ALBION ROAD, W EST BROM W ICH, ’PH O N E  : W EST BROM W ICH 1025 (6 lines)

L ondon  O f f l a :  125 H IG H  H O L B O R N , W .C .l . 'P h o n e :  H O L b o rn  8005/6

from  Foundries, Retort Houses, Furnace Buildings, etc., etc.

T h e  S h u tte rs  p ro v id e  w h a t is in  effect 
a  m ov eab le  r o o f  to  th e  bu ild in g  w hich , 
by m ean s o f  steel •- louv res in th em 
selves fo rm in g  e x trac tio n  vanes, c rea te  
ex tra c tio n  d ra u g h t. T h e  louvres a re  
fo rm e d  o n  b o th  sides o f  a  cen tra lly  
o p e ra te d  d u a l gear u n it ;  each  side can  
be  o p e ra te d  indep en d en tly  in o rd e r

to  fac ilita te  e x tra c tio n  in s tro n g  w inds. 
I n  very  w et w ea th er, d riv in g  sn o w  a n d  
a t  n ig h t th ey  ca n  be c losed  a n d  fo rm  
co m p le te  w eather—tigh tness

Adequate natural light to the workshops 
below is available when the shutters are 
open.

B R IT ISH  P A T E N T  N O S . 536127. 5369-12 A N D  5369-13

O P E N
W hen fully opened, the specially 
designed louvres provide an a l
most instantaneous clearance o f 
fumes, smoke etc., and, what is 
equally im portant, give adequate 
natural lighting to the work
shops below.

H A L F  O P E N
It is often dangerous fo r  rain 
to fall through the open ro o f o f 
a workshop. In very light rain 
Hills Shutters can be partly 
closed and still perm it a very 
high percentage o f extraction.

C L O S E D
In  driving rain, sleet, etc., the 
Shutters can be closed down 
completely and they arc then 
weather-tight.

M.W.54
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MANCHESTER 19
GAS PLA N T C O . LTD. Tel. N o .: Heaton Moor 2261

Illustration shews M .S . Rubber Lined Tank for Hydrochloric Acid

TANKS. C YLINDR IC AL A N D  RECTANGULAR  
PUMPS A N D  FLO W  METERS, ETC.

Imperial Typewriter Company Ltd. 
Leicester
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Z \  q i  a  m a n  is  ju d g e d  b y  th e  c o m p a n y  h e  k e e p s ,  so  t h e  q u a l i ty  o f  a n  a r t ic le  is  o f t e n  
■i- JL  O  a s s e s s e d  b y  i ts  a p p a r e l— th e  C o n ta in e r .  I f  y o u r  p r o d u c t s  a r e — o r  c a n  b e —  
m a r k e te d  i n  M e ta l  C o n ta in e r s ,  e i th e r  D r u m s  o r  T i n s ,  i t  w i l l  c o s t  y o u  n o th in g  a n d  
p o s s ib ly  p r o f i t  y o u  to  g e t  in to  t o u c h  w i th  R e a d s  o f  L iv e rp o o l .
G e n e r a l  D r u m  M a n u f a c tu r e r s  s in c e  t h e  1 8 6 0 ’s , f o r  f o u r t e e n  y e a r s  R e a d s  h a v e  s p e c ia l iz e d  
in  f u l l  a p e r tu r e  D r u m s — liq u id  t i g h t  i f  r e q u i r e d — to g e th e r  w i th  m a n y  o t h e r  sp e c ia l  
p a c k a g e s .

R e a d s  c a n  sa y  w i th  a u th o r i ty  t h a t  th e y  h a v e  h a n d le d  s o m e  o f  th e  m o s t  d if f ic u l t  p a c k a g in g  
p r o b le m s  i n  th e  c o u n t r y ,  e s p e c ia l ly  w h e r e  M e ta l  C o n ta in e r s  a re  d e s ig n e d  to  id e n t i f y  a n d  
e n h a n c e  th e  q u a l i ty  o f  th e  p r o d u c t .

R3031-C 1

R E A D S  L IM IT E D , 21 B R ID G E W A T E R  S T R E E T , L IV E R PO O L , 1. R O Y A L 3223 - 
AN D  227 G RA N D  BU ILD IN G S, T R A F A L G A R  SQ U A R E, LONDON, W .C .2 . A B B EY  5351

ALSO AT GLASGOW, BELFAST, LEICESTER AND CORK
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“Are you looking 
to the future . .  or

T h e  su c c e s s fu l  b u s in e s s  m a n  d o e s  
n o t  s i t  a n d  a n x io u s ly  s p e c u la te  a s  to  
w h a t  t h e  f u t u r e  w il l  b r in g .  W ith  
k n o w le d g e  b o r n  o f  e x p e r ie n c e  h e  s iz e s -  
u p  th e  p o s s ib i l i t ie s  a n d  b o ld ly  s t r ik e s  
o u t  f o r  h is  o b je c tiv e .

B o ld n e s s  is  a  r e a l ly  a d m ir a b le  v i r tu e ,  
b u t  i t  s h o u ld  n o t  b e  m is ta k e n  fo r  
r a s h n e s s ,  a n d  in  t h e  f ie ld  o f  i n d u s t r y  
i t  s h o u ld  b e  t e m p e r e d  w i th  c a u t io n .

M o r e  p r e c is e ly ,  i n  t h e  c a se  o f  th e  
m a n u f a c tu r e r  w h o  u s e s  f in e  c h e m ic a ls  
f o r  te c h n ic a l  p u r p o s e s ,  i t  is  w is d o m  to  
g o  f o r  s u p p l ie s  ( a n d  in f o rm a t io n )  w h e r e  
t h e  p ro c e s s e s  a r e  c o n t r o l le d  b y  a  la rg e  
s ta f f  o f  a n a ly t ic a l  c h e m is ts .

MAY & BAKER LTD.
D A G E N H A M

Manufacturers of f  \  l  ine Chemicals

Since 11 V  /  /  1 S 3 4

Telephone : ILFord 3060
Sales Depf. : Ext. 72 Technical Service Dept. : Ext. 71

M O D E R N  S O L V E N T  T E C H N I Q U E

the two 
essentials

I t  is  t h e  c o n s ta n t  p r e o c c u p a t io n  o f  th e  

f o rm u la t in g  c h e m is t  to  e n s u re  t h a t  h e  

g e ts  o n ly  t h e  r e s u l t s  h e  se e k s  a n d  n o t  

u n - a n t ic ip a te d  r e s u l t s  a r i s in g  f r o m  im 

p u r i t i e s  o r  t h e  p a s s a g e  o f  t im e .

I n  so lv e n ts  p a r t i c u la r ly ,  p u r i ty  a n d  

s ta b i l i ty  a r e  o f  p a r a m o u n t  im p o r ta n c e ,  

a n d  th i s  m a y  a c c o u n t  f o r  t h e  s te a d ily  

g ro w in g  i n t e r e s t  in  TP’s r a n g e  o f  k e to n e  

s o lv e n ts — a c e to n e  a n d  m e th y l  e th y l 

k e to n e  a m o n g  t h e  lo w -b o i le r s ,  m e th y l  

i s o b u ty l  k e to n e  a s  a  m e d iu m  b o i le r  a n d  

d ia c e to n e  a s  a  h ig h - b o i le r .

S e c u r in g  th e s e  c h e m ic a ls  f ro m  T P, u s e rs  

c a n  b e  s u r e  n o t  o n ly  o f  a  d e g re e  o f  

c h e m ic a l  p u r i ty  a lw a y s  b e t t e r  t h a n  9 9 % ,  

b u t  o f  a  consisten tly-m a in ta ined  s ta n d a rd  

o f  q u a l i ty .  O n e  d e l iv e ry  w il l  n o t  v a ry  

f ro m  a n o th e r .

O u r  T e c h n ic a l  S ta f f  w ill  b e  g la d  a t  a n y  

t im e  to  d is c u s s  t h e  a p p l ic a t io n  o f  k e to n e  

s o lv e n ts  to  a n y  p a r t i c u la r  p r o b le m  o r  

to  c o l la b o ra te  in  e v o lv in g  n e w  u se s .

T E C H N I C A L  P R O D U C T S  L T D
ST. HELEN’S COURT, GREAT ST. HELEN’S, 

LONDON, E .C .3  
TELEPHONE : AVENUE 432 1

T.C. 5002
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Old-established yet up-to-date In every detail, 
this o rganisation  p rovides a sp e c ia lise d  
service for the chemical industry that ensures 
rapid delivery and low prices all the time
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" IN V IC T A "  d e c ? ^ b UoR n , n g

PLUMBAGO CHARCOAL (Wood & Animal) MANGANESE

/ / INVICTA // B IT U M IN O U S  M A T E R IA LS  
FOR ROAD CO N STRU CTIO N

G R IN D IN G W ith Improved mills, ol 
every  d escr ip tio n  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 AN UFACTURIN G CHEMISTS, INVICTA W O RKS, BO W  COM MON LAN E, LO N D O N , E.3.

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

Telephone : E A S T  3185 (3 linea). Telegram a : H Ill-Jonea Bochurch, London

YORKSHIRE TAR DISTILLERS 17 
CLECKHEATON YORKS.

TEL. CLECKH EATON  
7 9 0  ( 5 LINES )

T E L E G R A M S  T O -  
YOTAR CLECKHEATON
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R o ta ry  o r  R ec ip ro c a tin g

fo r

Facto ry o r  Laborato ry'

V a c u a  o b t a i n a b l e  c S§ ■> 
S i n g le  S t a g e — u p  t o  'COS 
m / m ;  D u p le x  — u p  t o  
•00001 m / m  .o f f  p e r f e c t /

A l l  S i z e s  &  T y p e *  

f o r

High Vacua 
Displacement 

■ Dessication 
Distillation - 

•j Moist Air 
Circuits ;

4/1 adj

j p u l s o m e t e c j  

0 u . m p s

Pulsometer engineering C  llJ.
n ine  C lm s  Ironw orks. R e a d m e)

A LL  DUTIES  

For 

Food and 

Chemical 

Industries 

and 

Processes

LIST No. 3086

PATERSON DRY CHEMICAL FEEDER
Extensively used fo r  the 

application of

POWDERED REAGENTS
for W ater Treatment 

purposes and fo r  measur
ing and proportioning 
powdered or Granular 

Substances.

Technical details from

PATERSON E N G IN EERIN G  CO.,
Limited
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Scientific Men in Business
c a ll in g s  w h ic h  t h e y  m ig h t  e n t e r  a s  a  p r e 
l im in a ry .  A t  t h e  u n iv e r s i ty ,  i t  is  r e c o g 
n is e d ,  m e n  w ill  s tu d y  c e r ta in  s u b je c ts  
u p o n  w h ic h  th e y  m a y  b e c o m e  p ro fe s s io n 
a lly  q u a lif ie d , su c h  a s  la w , c o m m e rc e , 
s c ie n c e  a n d  so  f o r th ,  a n d  a f t e r  t h a t  th e y  
w ill le a v e  th e  u n iv e r s i ty  a n d  e n te r  
b u s in e ss . T h e  c h e m ic a l  i n d u s t r y  is  la rg e ly  
in t e r e s t e d  in  t h e  p a r t  t h a t  w ill  b e  p la y e d  
b y  s c ie n tif ic  m e n  in  in d u s t r y  a n d  i t  is  t h a t  
p o r t io n  o f  th i s  e x c e l le n t  r e p o r t  w h ic h  d e 
m a n d s  o u r  a t t e n t io n .

A lr e a d y  th e  C o m m it te e  fo re s a w  t h a t  th e  
t r e n d  o f  so c ia l  o r g a n is a t io n  a n d  o f  e d u c a 
t io n  w o u ld  b e  in  t h e  f u t u r e  to  m a k e  h ig h e r  
e d u c a t io n  d e p e n d  o n  th e  c a p a c i ty  o f th e  
in d iv id u a l  r a t h e r  t h a n  o n  th e  d e p th  o f h is  

f a m ily  p u r s e ,  a n d  th e  C o m m it te e  r e c o rd s  
t h a t  “ th e  p ro c e s s  o f  s e le c t io n  b y  a b i l i ty  is  
t a k in g  p la c e  a t  a ll a g e s  a n d  e d u c a t io n a l  

le v e ls  a n d  w ill g r e a t ly  
a f fe c t  t h e  i n d u s t r i a l  
p o p u la t io n .”  I t  is  
th e r e f o r e  l ik e ly  t h a t  
b u s in e s s  w il l  to  a n  i n 
c r e a s in g  e x t e n t  r e c r u i t  
m e n  f ro m  th e  u n iv e r 
s i t ie s ,  a l th o u g h  th e  
C o m m it te e  r e c o g n is e s  
t h a t  w h a t  b u s in e s s  
s e e k s  is  m e n  w h o  c a n  
p e r fo r m  t h e  t a s k  r e 
q u ir e d  a n d  n o t  m e n  
w h o  h a v e  re c e iv e d  a  
p a r t i c u l a r  ty p o  of 
e d u c a t io n .  M a n y  of 
th e  b e s t  b u s in e s s  
le a d e r s  h a v e  n e v e r  
b e e n  t o  a  u n iv e r s i ty .  
N e v e r th e le s s ,  t h e  i n 
c r e a s in g  te n d e n c y  to

C O M IN G  e v e n ts  c a s t  t h e i r  sh a d o w s  b e 
f o r e ;  a n d  a s  lo n g  ag o  a s  1937 C a m 

b r id g e  U n iv e r s i ty  A p p o in tm e n ts  B o a rd ,  on  
th e  i n i t i a t i v e  o f  i t s  t h e n  c h a i r m a n ,  S i r .  
W il l  S p e n s , s t a r t e d  a n  in q u i ry ,  t h e  p u rp o se  
o f  w h ic h  w a s  to  d isc lo se  h o w  f a r  th e  
u n iv e r s i ty  w a s  e q u ip p in g  s tu d e n ts  fo r  
b u s in e s s  a n d  w h e th e r  e m p lo y e rs  w e re  
m a k in g  th e  b e s t  u se  o f t h e  m e n  t r a in e d  
b y  th e  U n iv e r s i ty .  T h e  c o m m i t te e  w a s  a 
s t r o n g  o n e , c o n s is t in g  o f  a  m ix tu r e  o f 
u n iv e r s i ty  p ro fe s s o r s  a n d  t e a c h e r s  a n d  of 
b u s in e s s  m e n  of su c h  c a l ib re  a s  M r . A . S . 
B u t l e r ,  c h a i r m a n  o f  t h e  D e  I l a v i l l a n d  A i r 
c r a f t  C o ., M r . J .  0 .  M . C la rk ,  c h a i r m a n  
o f J .  a n d  P .  C o a ts ,  M r . G e o ffre y  H e y -  
w o r th ,  c h a i r m a n  o f L e v e r  B r o s . ,  a n d  L o rd  
T r e n t ,  c h a i r m a n  o f B o o ts .  T h e se  n a m e s  
a r e  r e c o rd e d  h e r e  b e c a u s e  th e y  c le a r ly  
g iv e  w e ig h t  to  th e  f in d in g s  o f  t h e  c o m 
m i t t e e .  A lth o u g h  th e  
in q u i ry  p r im a r i ly  r e 
la te d  to  th e  y e a r s  ju s t  
b e fo re  t h e  w a r ,  th e  
r e p o r t  h a s  n o t  b e e n  
w r i t t e n  u n t i l  q u i te  
r e c e n t ly ,  a n d  th e r e  is 
n o  r e a s o n  t o  d o u b t  
t h a t  t h e  f in d in g s ’ o f 
t h e  C o m m it te e  a p p ly  
t o  t h e  im m e d ia te  
p r e s e n t  w i th  q u i te  as 
m u c h  fo rc e  a s  to  t h e  
w o r ld  o f  7 o r  8 y e a r s  
ag o  w h ic h  h a s  n o w  
f a l le n  a b o u t  o u r  e a r s .

M u c h  c o n c e rn  w a s  
g iv e n  to  t h e  d i r e c t  
p r e p a r a t io n  o f  m e n  fo r  
a  b u s in e s s  c a r e e r  w i th 
o u t  r e fe re n c e  to  o th e r
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g iv e  a  h ig h e r  e d u c a t io n  to  a l l  b r ig h te r  
b o y s  le a d s  to  t h e  c o n c lu s io n  t h a t  
" b u s in e s s ,  w h e th e r  i t  d e s i re s  i t  o r  n o t ,  w ill 
h a v e  to  p a y  sp e c ia l  a t t e n t i o n  t o  t h e  r e 
c r u i tm e n t  o f u n iv e r s i ty  m e n  if  i t  is  to  
h a v e  a n  a m p le  r e s e rv o ir  o f a b i l i ty  f ro m  
w h ic h  to  d r a w  i t s  l e a d e r s .”

B e a r in g  th e s e  f a c t s  in  m in d ,  th e  C o m 
m i t t e e  n o te s  t h a t  t h e  c o m p le x i ty  o f 
m o d e r n  b u s in e s s  is  g r e a t ,  a n d  lik e ly  to  i n 
c re a s e . O n  th e  c o m m e rc ia l  s id e  i t  w il l  i n 
v o lv e  c lo s e r  in t e r a c t io n  w i th  g o v e rn m e n t  
d e p a r tm e n t s  a n d  n a t io n a l  p o lic y , b o th  
d o m e s tic  a n d  fo re ig n . O n t h e  s c ie n tif ic  
s id e  i t  w ill in v o lv e  c lo se r  a t t e n t i o n  to  
f u n d a m e n ta l  r e s e a r c h  a n d  t h e  w id e r  
a p p l ic a t io n  o f  s c ie n c e  in  p ro d u c t io n ,  d i s t r i 
b u t io n ,  a n d  o r g a n is a t io n .  O n  th e  o p e r a 
t iv e  s id e  i t  w ill  r e q u i r e  m e n  b e t t e r  q u a l i 
fied  f o r  t h e  s e le c t io n ,  a l lo c a t io n ,  a n d  t r a i n 
in g  o f  e m p lo y e e s  a n d  fo r  h e lp in g  to  
m a in t a in  good  i n t e r n a l  m o ra le  a n d  
effic ien c y . T h is  in c r e a s e d  c o m p le x i ty  c a n  
b e  d e a l t  w i th  p ro p e r ly  o n ly  if  b u s in e s s  h a s  
a n  a d e q u a te  su p p ly  o f  t h e  a b le s t  m in d s .

B u s in e s s  h a s  110 u se  fo r  s la c k e rs .  T h e  
C o m m it te e  r e g a r d s  a s la c k e r  a s  o n e  w h o  
h a s  n o t  p u lle d  h is  w e ig h t  a t  h is  u n iv e r s i ty  
a n d  h a s  g iv e n  h is  t im e  to  e n jo y m e n t  
r a t h e r  t h a n  to  s tu d y .  W e a r e  n o t  a t  a ll 
s u r e  t h a t  th i s  is a  goo d  c r i te r io n .  T h e  
t e n d e n c y  in  t h e  h e a l th y  y o u n g  is  n e a r ly  
a lw a y s  to  p la y ,  a n d  th e r e  a r e  m a n y  w ho  
h a v e  n o t  sh o w n  m u c h  in t e r e s t  in  s tu d y  a t  
t h a t  a g e  w h o  h a v e  y e t  p ro v e d  v e ry  su c c e s s 
fu l  w h e n  th r o w n  in to  a  w o rld  in  w h ic h  
th e y  m u s t  s in k  o r  sw im . T h e  n a tu r a l ly  
a d v e n tu r o u s  n r e  n o t  s tu d io u s .  I t  is  p e r 
h a p s  n a t u r a l ,  h o w e v e r , t h a t  a  b u s in e s s , in  
s e le c t in g  m e n  d i r e c t  f ro m  a  u n iv e r s i ty ,  
w il l  n o t  c o n s c io u s ly  c h o o se  th o s e  w h o  h a v e  
a p p e a re d  to  t h e i r  t u to r s  to  b e  la z y . 
N e i th e r  d o e s  b u s in e s s  lo o k  k in d ly ,  h o w e v e r , 
u p o n  th e  o v e r -s tu d io u s . I t  r e q u i re s  th e  
p r a c t i c a l  m a n  r a t h e r  t h a n  th e  b o o k w o rm . 
H e r e ,  n o  d o u b t ,  is  s o m e th in g  w h ic h  s c ie n 
tif ic  m e n  w ill t a k e  to  h e a r t .  T h e  i n t e n 
s iv e  s tu d y  o f s c ie n c e  is so  a b s o rb in g  to  
m a n y  e n g a g e d  in  i t  t h a t  t h e y  fin d  d iffi
c u l ty  in  a d ju s t in g  th e m s e lv e s  to  th e  w id e r  
l ife  a ro u n d  th e m . I t  is  in  th i s  r e s p e c t ,  
p e r h a p s  m o re  t h a n  a n y  o th e r ,  t h a t  m a n y  
s c ie n t i s t s  in  i n d u s t r y '  f a i l  to  r is e  to  th e  
h ig h e r  a d m in i s t r a t iv e  p o s ts .  B u s in e s s  r e 
q u i r e s  m in d s  c a p a b le  o f a p p r e c ia t in g  th e  
f u n d a m e n ta l s  o f  a  s i tu a t io n  a n d  b r in g in g  
to  b e a r  o n  i t  a  d e ta c h e d  c o n s id e ra t io n  w h ic h  
m a k e s  i t  e a s y  to  a s s im i la te  o r  i n i t i a t e  n ew  
id e a s . I t  is  t h i s  m e n ta l  a t t i t u d e ,  v a r io u s ly  
c a l le d  o p e n n e s s  o f  m in d ,  b r e a d th  o f  o u t 

lo o k , o r  i n i t i a t i v e ,  w h ic h  a p p e a r s  to  b e  th e  
b e s t  c o n t r ib u t io n  o f t h e  u n iv e r s i ty  m a n  to  
b u s in e ss . I t  g u a rd s  h im  a g a in s t  t h a t  to o  
n a r ro w  p e r s p e c tiv e  w h ic h  is  c o n s ta n t ly  
s a id  to  b e  th e  c h ie f  d a n g e r  o f  th e  b u s in e s s  
m a n . B u s in e s s  r e q u ire s  a lso  go o d  m ix e r s  
a n d  m e n  w h o  in  e v e ry  se n se  o f  t h e  w o rd  
a r e  “ s p o r t s m e n .”

W h e re  d o e s  th e  s c ie n tif ic  m a n  c o m e  in , 
in  a ll  t h i s ?  T h e  v ie w  h a s  b e c o m e  e s t a b 
lis h e d  d u r in g  t h e  w a r  t h a t  t r a in in g  fo r  a 
p a r t i c u l a r  p ro fe s s io n  is n o t  n e c e s s a r i ly  a  
re a s o n  w h y  a  m a n  sh o u ld  b e  s e le c te d  fo r  
t h e  h ig h e r  a d m in i s t r a t iv e  p o s ts .  T h e  
p e r s o n a l  q u a l i t i e s  o f t h e  m a n  m u s t  f i r s t  
d e c id e  h is  s u i t a b i l i t y  a n d  h is  in h e r e n t  
k n o w le d g e  c o m e s  se c o n d . T h is  a p p r a is a l  is  
in  a  s e n s e  a  h a lfw a y  h o u se , b e c a u s e  th e  
v ie w  is  g ro w in g  t h a t  th o s e  w h o  w ill 
u l t im a te ly  b e  c a lle d  u p o n  to  b e c o m e  a d 
m in i s t r a to r s  m u s t  f ir s t  b e  t r a in e d  fo r  t h a t  
sp e c ific  jo b .

H e r e ,  h o w e v e r , a r e  th e  v ie w s  of th e  
C o m m it te e  a s  s e t  f o r th  in t h e i r  r e p o r t .  
W e  q u o te  in  cxten so  tw o  p a ra g ra p h s ,  n o t  
o n ly  b e c a u s e  th e s e  tw o  p a r a g r a p h s  h a v e  
o u r  o w n  fu ll  s u p p o r t ,  b u t  b e c a u s e  th e y  
a r e  th e  v ie w s  of in d u s t r i a l i s t s  a n d  t e a c h e r s  
o f h ig h  r e p u te .

“  I t  is  c e r ta in ly  d e s ira b le  t h a t  a  la rg e  
p ro p o rt io n  o f th e  h ig h e r  a d m in is tra t iv e  
p o s ts  sh o u ld  be h e ld  b y  m en  w ith  a  sc ie n 
tific  t r a in in g , p a r t ic u la r ly  in m a n u fa c tu r in g  
firm s. T h e  u lt im a te  d ec is io n s o f p o licy  w ill 
d e p e n d  011 th e se  m en  a n d  th e y  a re  lik e ly  
to  be  m o re  lirm lv  b a se d  if  th e  a d m in is t r a to r  
c le a r ly  u n d e rs ta n d s  th e  sc ien tific  te c h n iq u e s  
invo lved  in  m a n u fa c tu re . M o reo v e r, som e 
sc ien tif ica lly  t r a in e d  m en  lo se  in te r e s t  a f te r  
a  t im e  in th e  im m e d ia te  p ro b le m s o f  a  m a te 
r ia l  sc ien ce  a n d  fee) an  u rg e  to  u n d e r ta k e  
w o rk  in v o lv in g  m o re  h u m a n  c o n ta c ts , so 
t h a t  it  is n a tu r a l  th ey  sh o u ld  go on  to  th e  
a d m in is tr a t iv e  cide  of b u sin e ss . N o  o b je c 
tio n  c a n  b e  ta k e n  to  g ra d u a te s  on th e  sc ie n 
tific  s id e  go ing  o v e r  to  th e  a d m in is tr a t iv e  
side  if  th e y  feel in c lin e d  to , a n d  th e r e  is 
l i t t le  d o u b t th a t  in  m an y  firm s th e y  w ill 
fen d  to  m a k e  b e t t e r  a d m in is t r a to rs  th a n  
th o se  w ith o u t sc ien tif ic  q u a lif ic a tio n s . 
T h e re  a re , h o w ev er, m a n y  o b je c tio n s  
to  th e  a ll  to o  com m on p ra c tic e  of 
so r e w a rd in g  a n d  re g a rd in g  th e  te c h 
n ic a l a n d  a d m in is tr a t iv e  s id e s  o f  b u s i
ness a s  to  fo rce  ttie  sc ien tific  m an  w ho  is  
am b itio u s , to  go o v e r to  a d m in is tr a t io n  a t  
to o  e a r ly  a p e r io d  a s  a  m e a n s -o f  a t ta in in g  
w h a t a re  r e g a rd e d  a s  th e  h ig h e s t  p o sitio n s . 
T h e re  is  a f u n d a m e n ta l  sn o b b e ry  ru n n in g  
th ro u g h  o u r  w ho le  so c ia l sy s tem  w h ic h  te n d s  
to  r e g a rd  th o se  w h o  d e a l  w ith  o rg a n isa tio n  
a n d  f in an ce  a s  s u p e r io r  to  th o se  w ho d e a l 
w ith  r e s e a rc h  a n d  p ro d u c tio n .

“  T h e  o n ly  w ay  in  w h ich  to  m ak e  sc ien ce
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p ro p e rly  a v a ila b le  in  th e  p p b lic  se rv ice  o r 
b u sin e ss  is to  m a k e  th e  te c h n ic a l e x p e r t  
eq u a l to  th e  n o n - te c h n ic a l a d m in is t r a to r  in  
e v e ry  g ra d e  o f p ro m o tio n  an d  to  g ive  h im  
e q u a l p ay  a n d  e q u a l s ta tu s . I n  th is  w ay  
th e  e x p e r t  a t  an y  s ta g e  of p ro m o tio n  w ould  
b e  d e a l in g  w i th  a n  e q u a l  o n  th e  a d m in i s t r a 
tiv e  s id e  an d  n o t a  su p e r io r ,  b is  im m e
d ia te  s u p e r io r  b e in g  sc ien tif ica lly  qualified .

U.S. Census of Production

M b .  s e c b e t a b y  W a l l a c e ,  of
t h e  U .S . D e p a r tm e n t  o f  C o m m e rc e , 

h a s  a lw a y s  b e e n  a  k e e n  e x p o n e n t  o f th e  
v a lu e  o f a n  u p - to -d a te  in te l l ig e n c e  se rv ic e  
f o r  i n d u s t r y ,  a n d  h is  r e c e n t ly -a n n o u n c e d  
p r o g ra m m e  in c lu d e s  a  b a la n c e d  d e v e lo p 
m e n t  o f c u r r e n t  s t a t i s t i c s .  O u r  ow n  
a u th o r i t i e s ,  a s  is  n o w  w e ll k n o w n , h a v e  
a lso  n o t  b e e n  id le  in  th i s  r e s p e c t .  T h e  
f i r s t  U .S .  c e n s u s  o f  w h a t  i s  k n o w n  a s  th e  
“ b e n c h - m a r k ”  ty p e ,  to  c o v e r  I94G , w ill  b e  
a lo n g  f a m i l ia r  l in e s ;  i t  is  h o p e d  to  p ro v id e  
so m e  in f o rm a t io n  o n  e m p lo y m e n t ,  w a g e s  
a n d  h o u r s ,  a n d  a  r e a s o n a b le  a m o u n t  on 
in d iv id u a l  p r o d u c ts ,  f u l ly  d e ta i le d  in  c e r 
t a i n  in s ta n c e s .  T h e  p r o g ra m m e  is a lr e a d y  
w e ll u n d e r  w a y  a n d  r e s u l t s  a r e  b e in g  
p u b lis h e d  in  “ F a c t s  fo r  I n d u s t r y , ’’ is su e d  
b y  th e  D e p a r tm e n t .  A c c u r a te  p ro d u c tio n  
f ig u re s  h a v e  t h e i r  o b v io u s  u se s , e s p e c ia lly  
in  m a r k e t  r e s e a r c h ,  b u t  in  r e g a r d  to  d i s t r i 
b u t io n  th e  p o s it io n  is le ss  s a t i s f a c to r y ,  
a n d  sp e c ia l  d if f ic u lt ie s  a r is e  in  th e  
c h e m ic a l  in d u s t r i e s .  T h e  C h e m ic a l 
M a rk e t in g  B e s e a rc h  A s so c ia t io n  lia s  b e e n  
v e ry  h e lp fu l  in  m in im is in g  th e s e  d iffi
c u l t ie s ,  a n d  r e p o r t in g  p ro c e d u re  h a s  im 
p ro v e d . T h e  c e n s u s  fo rm s  h a v e  b e e n  
s im p lif ie d , a n d  m a n u f a c tu r e r s  h a v e  
a c q u ir e d  c le a r e r ' a p p re c ia t io n  o f  t h e  n e e d  
o f r e p o r t in g  a n d  g r e a t e r 's k i l l  in  d o in g  i t .

Chemical S tatistics

A C C U B A T E  d is t r ib u t io n  f ig u re s  a re  
o f te n  d if f ic u lt  to  o b ta in  in  th e  

c h e m ic a l  a s  in  o th e r  in d u s t r i e s  o w in g  to  
u n c e r t a in ty  a b o u t  u l t i m a t e  d e s t in a t io n ;  
a n d  r e p o r t in g  b y  c o n s u m e rs  is  e q u a lly  i n 
d e f in i te  a n d  m a y  in v o lv e  t h e  f u r t h e r  d iffi
c u l ty  o f in c o n s is te n t  te rm in o lo g y . F o r  
e x a m p le ,  t h e  c e n s u s  in q u i ry  a s  to  c h lo r in e  
m a y  b e  t a k e n  to  in c lu d e  h y p o c h lo r i te  
b le a c h ,  a n d  f ig u re s  fo r  100 p e r  c e n t ,  s u l 
p h u r ic  a c id  m ig h t  in c lu d e  so m e  o f  lo w e r  
s t r e n g th .  C o n s u m p tio n  d a t a  w ill  be

lik e  h im se lf. I t  is  a t  le a s t a rg u a b le  t h a t  
th e  h ig h e s t te c h n ic a l  officer sh o u ld  b e  011 
th e  b o a rd  o f d ire c to rs ,  so t h a t  sc ien tific  
m a t te r s  c a n  b e  p re s e n te d  fu lly  to  th e  b o a rd  
by o n e  o f  i t s  m e m b e rs .”

T h a t  is  a n  a d m ir a b le  s u m m a r y  o f t h e  
p o s it io n  a n d  w e w o u ld  n o t  m a s k  i t s  i m 
p o r ta n c e  b y  a d d in g  o r  a b a t in g  o n e  w o rd .

C O M M E N T S
m a in ly  o n  a n  'i n d u s t r i a l  o r  p l a n t  b a s is  
r a th e r  th a n  in  t e r m s  of e n d  p r o d u c ts ;  i .e .,  
t o t a l  c o n s u m p tio n  o f a  g iv e n  i te m  w ill  b e  
r e p o r te d  w i th o u t  r e fe re n c e  to  t h e  p r o d u c t  
o r  p ro c e s s  in  w h ic h  i t  is  u se d  e x c e p t  in  
c e r t a in  c a s e s  w h e re  m o re  a c c u r a te  in f o r m a 
t io n  is  o b ta in a b le .  T h e  in f o rm a t io n  r e 
c e iv e d  011 t h e  fo rm s  filled  in  m a y  be  
u t i l i s e d  in  v a r io u s  w a y s , a n d  a sk il le d  
s t a t i s t i c i a n  w ill b e  a b le  to  g iv e  a d d i t io n a l  
a n d  sp e c ia l in f o rm a t io n  w h ic h  m ig h t  
o th e r w is e  b e  b u r ie d  u n d e r  a  m o re  g e n e ra l  
m a n ip u la t io n .  I t  is  c le a r  t h a t ,  to  g e t  t h e  
b e s t  r e s u l t s ,  c lo se  a n d  in te l l ig e n t  co 
o p e r a t io n  w i th  t h e  i n d u s t r i e s _ c o n c e rn e d , 
b o th  in d iv id u a l  f irm s  a n d  t r a d e  o r  
r o s e a rc h  a s s o c ia t io n s , is  e s s e n t ia l .  V iew s 
a n d  s u g g e s t io n s  f ro m  th e  a s so c ia t io n s  a re  
p a r t i c u la r ly  w e lc o m e d . P re l im in a r y  
d r a f t s  o f m a n y  o f t h e  r e p o r t  f o rm s  a r e  
n o w  a v a i la b le  a n d  m o re  w ill b e  r e a d y  in  a 
fe w  m o n th s .

Docum entation

A M O N G  th e  m a n y ' in t e r e s t i n g  s h o r t  
a r t ic le s  in  t h e  J a n u a r y  is s u e  of 

Standards I ic v ie w ,  t h e  o rg a n  o f  th e  
B r i t i s h  S ta n d a r d s  I n s t i t u t i o n ,  fv h ich  h a s  
o n ly  j u s t  b e e n  p u b l is h e d ,  th a n k s  to  u n 
a v o id a b le  d e la y s , w e  c o m m e n d  to  o u r  
r e a d e r s  p a r t i c u la r ly  th e  o n e  c o v e r in g  
S t a n d a r d i s a t io n  in  D o c u m e n ta t io n .-  T h e  
s u b je c t  h a s  n o t  b e e n  n e g le c te d  in  t h e  p a s t  
b y  th e  I n s t i t u t i o n ,  a n d  B r i t i s h  S ta n d a r d s  
a l r e a d y  d e a l  w ith -  p r i n t e r s ’ a n d  a u t h o r s ’ 
p ro o f  c o r r e c t io n s ,  a n d  w i th  u n iv e r s a l  
d e c im a l c la s s if ic a t io n . I t  is ,  h o w e v e r , e n 
c o u ra g in g  to  r e a d  t h a t  in  a d d i t io n  th e  
v e x e d  q u e s t io n s  o f  in d e x in g  a n d  b ib l io 
g r a p h ic a l  r e fe re n c e s  a r e  b e in g  t a k e n  in  
h a n d .  A ru l in g  o n  th e  b e s t  s y s te m — o r a t  
a n y  r a t e  a  u n i f o rm  s y s te m — o f in d e x in g  
w o u ld  b e  m o s t  t im e ly .  I s  t h e  f i r s t  w o rd  
o f  a n  i t e m  th e  o n ly  o n e  to  b e  t a k e n  in to  
a c c o u n t ,  o r  is  t h e  w h o le  s e r ie s  o f l e t t e r s  
in  a n  e n t r y  to  b e  c o n s id e re d ,  n e g le c t in g  
th e  in te r v e n in g  s p a c e s ?  A s t a n d a r d  s e t

N O T E S  A N D
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of r u le s  w o u ld  p ro v id e  a n  e x c e lle n t a n s w e r , 
a n d  w o u ld  d e a l  a lso  w i th  t h e  p ro b le m s  of 
p re f ix e s , h y p h e n s ,  a b b r e v ia t io n s ,  e tc .  W e  
h o p e  t h a t  so m e  in d ic a t io n  w ill  b e  g iv e n  
a lso  o f  th e  lin e  to  b e  t a k e n  in  in d e x in g  
fo re ig n  i t e m s .  I n  t h e  m a t t e r  o f  b ib lio 
g ra p h ic a l  r e fe re n c o , t h e  a r t i c le  d o e s  w ell 
to  d e s c r ib e  th i s  a s  “ a n  e v e n  m o re  c o m 
p l ic a te d  s u b j e c t . ’’ M a n y  a n d  v a r io u s  a re  
t h e  p i t f a l l s ;  y e t  a  s t a n d a r d  fo rm  e v e n  h e r e  
sh o u ld  n o t  b e  im p o ss ib le  to  e v o lv e , a n d  
w ill c e r ta in ly  be  a  b o o n  to  a n y o n e  w h o  is 
o b lig e d  to  d e a l  w i th  “ th e  l i t e r a t u r e . ”  W e  
lo o k  fo rw a rd  to  b o th  th e s e  p u b l ic a t io n s  
w i th  th e  g r e a t e s t  i n t e r e s t .

B etter W orking Conditions

E V I D E N C E  c o n t in u e s  to  a c c u m u la te  to  
sh o w  t h e  in c r e a s in g  im p o r ta n c e  of 

a m e n i ty  in  in d u s t r y .  A s w e  in d ic a te d  in  
o u r  le a d in g  a r t i c le  l a s t  w e e k , t h e  fo r tu n e  
o f  c e r ta in  .s e c tio n s  o f  th e  c h e m ic a l  in d u s 
t r y  d e p e n d s  in  g r e a t  p a r t  011 th e  p ro v is io n  
o f  b e t t e r  w o rk in g  c o n d i t io n s .  W e  h a v e  
b e e n  in f o rm e d , to o ,  b y  a  p a p e r - m a k e r ,  t h a t  
i t  is  b e c o m in g  d a ily  m o re  d if f ic u lt  to  p e r 
s u a d e  m e n  to .w o r k  a t  t h e  “ w e t  e n d ”  of 
a  p a p e r -m il l .  T h is  is  a ll  p e r f e c t ly  lo g ic a l : 
y o u  c a n n o t"  e d u c a te  a  h u m a n  b e in g  to  a  
h ig h e r  d e g re e  o f c u l tu r e ,  a n d  th e n  e x p e c t  
h im  to  s p e n d  h is  l i fe  h a p p i ly ,  d o in g  d i r ty  
a n d  d i s ta s te f u l  w o rk . I f  h e  is  a  w ise  m a n  
h e  w ill  b e  w il l in g  to  w o rk  t e m p o r a r i ly  in  
u n p le a s a n t  c o n d i t io n s ,  g iv in g  h is  m in d  th e  
w h ile -  to  t h e  p o s s ib i l i ty  o f a m e l io r a t io n —  
a n d  t h a t  is  w h e re  t h e  w o r k s ' su g g e s tio n  
b o x  c o m e s  in .  I f  h e  is  a  le s s  w ise  m a n ,  
h e  w ill  s im p ly  th r o w  u p  th e  job ' a n d  go 
in to  a n  e a s ie r  t r a d e ,  a n d  h is  e m p lo y e r  
m a y  b e  p a r d o n e d  fo r  s a y in g  “ good 
r id d a n c e ” a—th o u g h  t h a t  d o e s n 't  so lv e  th e  
m a n -p o w e r  p ro b le m .

An A m erican Com m ent

A T  th e  r e c e n t  I n d u s t r i a l  A c c id e n t  P r e 
v e n t io n  C o n fe re n c e  in  L o n d o n , M r . 

R .  S . E . S c h il l in g , s e c r e ta r y  o f t h e  I n d u s 
t r i a l  H e a l t h  E e s e a r c h  B o a rd ,  c i te d  d is c o n 
t e n t ,  d is c o m f o r t ,  a n d  in e ffic ie n c y  o f w o rk 
in g  c o n d i t io n s  a s  f a c to r s  c o n t r ib u t in g  a d 
v e r s e ly  to  th e  a c c id e n t  r a t e .  S o  t h a t  th e  
A .B .C 7 M ., in  s h i f t in g  th e  a c c e n t  o f t h e i r  
w o r k s ’ a c t iv i t i e s  f ro m  “ s a f e t y ”  to  
“ a m e n i t y , ’’ a r e  in  f a c t  m a k in g  l i t t l e  re a l 
c h a n g e :  th e y  a r e  m e re ly  ta c k l in g  a n o th e r  
a s p e c t  o f  t h e  s a m e  p ro b le m . A s h re w d , 
b u t  n o t  u n f r ie n d ly ,  A m e r ic a n  o b s e rv e r ,  
q u o te d  in  The T im e s  r e c e n t ly ,  c o m m e n te d  
o n  th e  d if f ic u lty  th i s  c o u n t r y  w a s  h a v in g  
in  r e c r u i t in g  la b o u r  f o r  u n c o n g e n ia l  ill-

fo u n d  jo b s , e s p e c ia lly  in  t h e  h e a v y  in d u s 
t r ie s ,  th e  im p lic a t io n  b e in g  t h a t  th e y  
a r r a n g e  th e s e  t h in g s  b e t t e r  i n  t h e  S ta te s .  
T h a t  m a y  b e  so  ; a n d  if  so i t  is  n o t  b ey o n d  
o u r  p o w e rs  o f  in g e n u i ty  to  e q u a l  o r  s u r 
p a s s  th e m . A t  th e  lo w e s t  le v e l ,  i t  w ou ld  
b e  goo d  b u s in e s s  to  t r y .

Sm oke A batem ent

A L T H O U G H  th e  “ G ood  H e a t in g  fo r  
E v e ry  H o m e ”  E x h ib i t io n  w h ic h  is 

n o w  b e in g  h e ld  a t  t h e  B o y a l H o r t i c u l tu r a l  
S o c ie ty ’s  H a l l ,  V in c e n t  S q u a re ,  L o n d o n , is  
d e s ig n e d  c h ie f ly  to  d isp la y  d o m e s tic  h e a t 
in g  a p p l ia n c e s ,  i t  is  s e t  a g a in s t  th e  la rg e r  
b a c k g ro u n d  of s m o k e  a b a t e m e n t ,  a s u b 
je c t  w h ic h  is  b e c o m in g  o f  in c r e a s in g  im 
p o r ta n c e  n o w  t h a t  th i s  c o u n t r y ’s  in d u s t r i e s  
a r e  o n c e  m o re  g e t t i n g  in to  fu l l  s t r i d e  on 
a  p e a c e - t im e  b a s is .  M u c h  v a lu a b le  w o rk  
in  th i s  d ir e c t io n  h a s  b e e n  d o n e  b y  t h e  
N a t io n a l  S m o k e  A b a te m e n t  S o c ie ty , w h o se  
a f ln u a l  m e e t in g  w a s  h e ld  th i s  w e e k . T h e  
r e c o n s t i tu t io n  o f  t h e  S o c ie ty  d u r in g  th e  
p a s t  tw e lv e  m o n th s  l ia s  g iv e n  i t  n e w  l ife  
a n d  th e r e  is  e v e ry  in d ic a t io n  o f  a  m o re  
v ig o ro u s  'p u r s u i t  o f i t s  p o lic y  o f h e lp in g  
to  b r in g  a n  e n d  to  t h e  c r u d e r  w a y s  o f 
u s in g  c o a l t h a t  le a d  to  t h e  p o l lu t io n  o f th e  
a i r .

Visual Proof

S T R I K I N G  i l lu s t r a t io n s — p ic to r ia l  a n d  
o th e r w is e — of th e  r a v a g e s  w r o u g h t  by 

sm o k e  p o l lu t io n ,  c a n  lie se e n  a t  t h e  e x h ib i 
t io n .  F o r  in s ta n c e ,  t h e r e  a r e  tw o  s to n e s  
f ro m  th e  H o u s e  o f  C o m m o n s . I n  t h e i r  
o r ig in a l  c o n d i t io n  th e y  w e re  a lm o s t  id e n 
t i c a l ,  b u t  n o w  th e  b e a u t i f u l ly  in c ise d  
d e c o r a t io n  .o f  o n e  h a s  b e e n  a lm o s t  c o m 
p le te ly  d e s tro y e d  b y  th e  a c t io n  o f a c id 
la d e n  sm o k e . T h e  F u e l  R e s e a rc h  S t a t i o n ,  
w h ic h  is  m a k in g  a  s u rv e y  o f a tm o s p h e r ic  
p o l lu t io n  a s  p a r t  o f  i t s  r e s e a rc h  011 th e  
o c c u r r e n c e ,  p r o d u c t io n ,  a n d  u se  o f  c o a l, 
sh o w s  so m e  te l l in g  s t a t i s t i c s ,  a s  w e ll a s  
so m e  o f t h e  s c ie n tif ic  in s t r u m e n t s  i t  u se s . 
O rg a n is e d  b y  th e  S o lid  S m o k e le ss  F u e ls  
F e d e r a t io n ,  t h e  e x h ib i t io n  w ill c o n t in u e  
u n t i l  M a rc h  30.

I n  Sw eden , con tro l of im p o rts  of a lu m in iu m  
an d  a lu m in iu m  alloys h a s  been  abo lish ed , 
to g e th e r w ith  p rice  co n tro l m easu res on 
a lu m in iu m  w are . T h is  follow s th e  decision  
to  d isc o n tin u e  th e  eq u a lisa tio n  p ay m en t to 
S w edish  a lu m in iu m  p roducers to  overcom e 
th e  d isc rep an cy  betw een  d o m estic  and  w orld  
p rices . A s a  r e s u lt ,  Sw ed ish  a lu m in iu m  
m a n u fa c tu re rs  w ill h av e  to  close dow n.
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Chemical W orks and the Factories Act
II.—Health and Machinery

b y  B .  S .  D Y E R , B .S c . ,  A .R . I .C .

TH E  F a c to r ie s  A c t of 1937 is  d iv id ed  
in to  160 se c tio n s, in  14 p a r ts ,  a n d  th ese  

w ill bo c o n s id e re d  in  th e i r  lo g ica l o rd e r  
a n d  lin k e d  w ith  Ih e  re le v a n t F a c to ry  O rd e rs  
w h ich  a re  co n v en ien tly  p u b lish e d  in  th e  
sa m e  se q u en ce . T h e  c h em is t is  r e fe r re d  to  
S e c tio n  153, w h ere  r e c u r r in g  te rm s  w ith  
sp e c ia lised  m e a n in g s  a re  d efin ed , fo r  ass is
ta n c e  in  in te rp re t in g  th e  re q u ire m e n ts  of 
th e  A c t. T h e  re g is te r s  an d  fa c to ry  fo rm s 
m e n tio n e d  in  (h e  te x t  m ay  bo o b ta in e d  fro m
H .M . S ta t io n e ry  Office.

P a r t  t— H e a l th — c o n ta in s  e leven  se c tio n s, 
w h ich  lay  dow n th e  g e n e ra l re q u ire m e n ts  
o f th e  e n v iro n m e n t, h a v in g  specific b e a r in g  
o n  th e  h e a lth  o f th e  w o rk e rs . S e c tio n  1 
p ro v id e s  fo r  th e  a d e q u a te  in te rn a l  c le a n li
n ess o f th e  f a c to ry . T h e  m a in  r e q u i r e 
m e n ts  a re  t h a t  (a) th e  a c c u m u la tio n s  of 
d i r t  an d  re fu s e  sh a ll  be  rem o v ed  d a ily  by  
a  su ita b le  m e th o d  f ro m  th e  floo rs and  
b en ch es  of w o rk ro o m s a n d  fro m  th e  s ta i r 
cases  a n d  p a s sa g e s ;  (b) th e  floor sh a ll b e  
c le a n e d  a t  le a s t  on ce  a w eek  by w ash in g  
o r  by  sw eep in g  if  s u i ta b le ;  (c) a ll  in side  
w alls , e tc  to  be  c le a n e d  in  a  m a n n e r  a n d  
a t in te rv a ls  d e p e n d in g  on th e  ty p e  o f s u r 
face , fo r  e x a m p le  : (i) w ith  sm o o th  im p e r
v io u s su rfa c e , to  be  w ash ed  a t  le a s t  o n ce  in  
ev ery  p e rio d  o f 14 m o n th s ;  fii) w ith  a  
p a in te d  o r  v a rn ish e d  su r fa c e , to  be  r e 
p a in te d  a t  le a s t  once  ev e ry  seven  y e a rs  an d  
w ash ed  ev e ry  14 m o n th s ;  (in ) in  o th e r  
cases, to  be  w h ite -w a sh e d  o r c o lo u r-w a sh ed  
a t  le a s t  on ce  e v e ry  14 m o n th s . R e c o rd s  of 
th e  d a te s  o f p a in tin g  m u st b e  m a in ta in e d  
o n  th e  g e n e ra l  r e g is te r  fo r  in sp e c tio n  by 
th e  f a c to ry  in sp e c to r.

A m e n d m e n t s  P e r m i t t e d

T h e  se c tio n  em p o w ers th e  M in is te r  to  
m ak e  a m e n d m e n ts  fo r  c e r ta in  ty p e s  o f fa c 
to ry  if h e  c o n s id e rs  th a t  th e  fo reg o in g  r e 
q u ire m e n ts  a r e  in a p p ro p r ia te .  A c c o rd 
in g ly , th e r e  is  an  O rd e r  (T h e  F a c to r ie s  
(C le a n lin e ss  o f AValls a n d  C e ilings) O rd e r  
N o. 487 of 1938), a m en d in g  p a ra g ra p h  (c) 
fo r  c e r ta in  f a c to r ie s , in c lu d in g  ch em ica l 
w o rk s , so t h a t  i t  a p p lie s  on ly  to  p a r t s  of 
w a lls , e tc . ,  le ss  th a n  20 f t .  abo v e  th e  floo r 
level, b u t  r e m a in s  u n c h a n g e d  fo r  c e r ta in  
p a r ts ,  e .g ., e n g in e  h o u se s , f i tt in g  sh o p s , 
m ess ro o m s, e tc . ,  w h ich  m ay  b e  c o n s id e re d  
a s  “ n o r m a l ”  p a r t s  o f th e  fa c to ry . I t  
f u r th e r  p ro v id e s  fo r  an  .exem ption  fro m  
su b -p a ra g ra p h  (c) (iii) if  th e  w a lls  a re  
p a in te d  w ith  a  w a sh a b le  w a te r  p a in t  a t  
le a s t  on ce  ev ery  th r e e  y e a rs  a n d  w ash ed  a t  
th e  n o rm a l tim e , b u t  in  th is  case  a  c e r tif i
c a te  o f th e  p a in t  u sed  m u st b e  fu rn ish e d  by

th e  m a k e r  an d  a t ta c h e d  to  th e  g e n e ra l 
r e g is te r .

T h e  re q u ire m e n ts  of sp a ce  fo r  e a c h  in d i
v id u a l w o rk e r  so a s  to  p re v e n t  o v e rc ro w d 
in g  a re  la id  dow n in  S e c tio n  2. T h e  
g e n e ra l c r i te r io n  is  c o n ta in e d  in  p a r a g ra p h  
(i) . . . ” a  fa c to ry  sh a ll  n o t , w h ile  w o rk  is 
c a r r ie d  011, be  so o v e rc ro w d ed  a s  to  c a u se  
r isk  o f in ju ry  to  th e  h e a lth  o f th e  w o rk e rs  
om ployed  th e r e in .”  T h e  n o rm a l m in im u m  
s ta n d a rd  is  400 cu . f t . o f sp a ce  fo r  e a c h  
w o rk e r, in  th e  c a lc u la tio n  o f w h ich  no 
g r e a te r  h e ig h t  th a n  14 f t . m ay  b e  ta k e n  in to  
ac c o u n t. E a c h  w o rk ro o m  m u s t h a v e  a  
n o tic e  in d ic a tin g  th e  m ax im u m  n u m b e r  of 
p e rso n s  a llo w ed  to  be  em ployed  u n d e r  th is  
se c tio n . I n  m o d e rn  ch em ica l p ro c e ss  b u i ld 
in g s , a c tio n  is  se ldom  n ecessa ry  to  e n fo rc e  
th is  re q u ire m e n t,  b u t  in o th e r  ro o m s, su c h  
a s  th e  p a c k in g  d e p a r tm e n ts ,  w h ich  m ay  
com e u n d e r  th e  c h e m is t’s su p e rv is io n , th e  
lim it  m ay  po ss ib ly  b e  a p p ro a c h e d . In  
n o rm a l eases, h o w ev er, c o n s id e ra tio n s  o f 
efficiency in  o p e ra t io n  r e q u ire  a  la rg e r  
sp a ce  th a n  th a t  la id  dow n, a p a r t  from  q u e s
tio n s  o f h e a lth .

T e m p e r a t u r e  a n d  V e n t i l a t i o n

T h e  a tm o sp h e ric  c o n d itio n s  o f w o rk  a ro  
c o n s id e re d  in  S e c tio n s  3 a n d  4 , w h ich  d e a l 
re sp e c tiv e ly  w ith  fa c to rs  o f te m p e ra tu re  
a n d  v e n ti la t io n . E ffec tiv e  p ro v is io n  m u st 
b e  m a d e  fo r  m a in ta in in g  a  “  r e a so n a b le  ”  
te m p e ra tu re ,  w h ich  is defined  a s  n o t  less 
th a n  60 = F .  a f te r  th e  f irs t  h o u r  o f w o rk  
w h e re  th e  m a in  p ro p o rt io n  o f th e  w o rk  is 
d o n e  in  a s i t t in g  p o s itio n , a n d  w h e re  no 
se rio u s  p h y sic a l e ffo rt is  r e q u ire d . A t 
le a s t  o n e  th e rm o m e te r  m u s t b e  p ro v id e d  in 
every  su ch  w o rk ro o m . N o u p p e r  lim it o f  
te m p e ra tu re  is  la id  d o w n , b u t  i t  is  o b v io u s 
th a t  ev en  in  th e  w o rs t c irc u m s ta n c e s , ev e ry  
e ffo rt sh o u ld  b e  m a d e  to  m a in ta in  a  r e a so n 
a b le  te m p e ra tu re  fo r  s im p le  re a so n s  o f effi
c ien cy , a p a r t  f ro m  a n y  le g a l re q u ire m e n ts . 
S e c tio n  4 s ta te s  t h a t  . . . “  e ffec tive  an d  
su ita b le  p ro v is io n  sh a ll be m a d e  fo r  s e c u rin g  
a n d  m a in ta in in g  by  th e  c ir c u la t io n  o f f re sh  
a i r  in  e a c h  w o rk ro o m  th e  a d e q u a te  v e n t i la 
tio n  o f th e  ro o m , a n d  fo r  r e n d e r in g  h a rm le ss , 
a s  f a r  a s  p ra c tic a b le , a ll fu m es, d u s t  a n d  
o th e r  im p u rit ie s  t h a t  m ay  b e  in ju r io u s  to  
h e a lth  g e n e ra te d  in  th e  co u rse  o f an y  p ro 
cess o r  w o rk  c a r r ie d  on in  th e  f a c to ry .”  
T h e  ch em ica l e n g in e e r  sh o u ld  b e a r  th e se  
re q u ire m e n ts  in  m in d  w h en  c o n s id e rin g  a  
new  p ro cess , a n d  th e  p ro c e ss  m a n a g e r  
sh o u ld  see th a t  th e  a r ra n g e m e n ts  fo r  v e n ti
la t io n  r e a l ly  a re  a d e q u a te  a n d  t h a t  no  u n 
d u ly  co ld  a i r  is in tro d u c e d . T h e  b es t
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a r ra n g e m e n t  is  to  h av e  a  th e rm o s ta tic a lly  - 
e o n tro lle d  h e a te r  011 th e  a i r  in le t, 
b u t  th e  p o s itio n  o f th e  th e rm o s ta t  
e le m e n t sh o u ld  be ch o sen  w ith  c a re  
so t h a t  i t  re a lly  is r e p re s e n ta t iv e  
o f th e  g e n e ra l  c o n d itio n s . T h e  v e n ti
la t io n  a n d  te m p e ra tu re  a re  in te rd e p e n d e n t  
a n d , u n le s s  c o -o rd in a te d , th e  w o rk e rs  m ay  
a d ju s t  (h em  fo r  c o m fo rt a n d  . n o t  fo r  effi
c iency . I n  a d d it io n  to  th is  se c tio n , th e r e  
a re  su b se q u e n t sp e c ia l re g u la t io n s  d e a lin g  
w ith  v e n t i la t io n ;  fo r e x a m p le , S e c tio n  47 
d e a ls  w ith  th e  re m o v a l o f d u s t  o r  fum es, 
a n d  S e c tio n  52 w ith  c o n d itio n s  in  h u m id  
fa c to r ie s .

L ig h t i n g  S t a n d a r d s

L ig h tin g  r e q u ire m e n ts  a re  la id  do w n  in  
S e c tio n  5, th e  g e n e ra l c la u se  b e in g  th a t  
. . . “  e ffec tive  p ro v is io n  sh a ll  b e  m a d e  fo r  
se c u rin g  a n d  m a in ta in in g  su ffic ien t an d  
su ita b le  lig h tin g , w h e th e r  n a tu r a l  o r  a r t i 
fic ia l, in  ev e ry  p a r t  o f a fa c to ry  in w iiich 
p e rso n s  a re  w o rk in g  o r  p a s s in g .”  T h e  
m in im u m  s ta n d a rd s  a re  d efin ed  in T h e  F a c 
to r ie s  (S ta n d a rd s  o f L ig h tin g )  R e g u la tio n s , 
N o . 04, of 1941. F o r  a  n o rm a l f a c to ry , 
th e se  p ro v id e  t h a t  th e  g e n e ra l i l lu m in a tio n  
o v e r th o se  p o r t io n s  w h e re  p e rso n s  a re  r e g u 
la r ly  em p lo y ed  sh a ll  b e  n o t  less  th a n  6 foo t- 
c a n d le s  m e a su re d  in a h o r iz o n ta l p la n e  a t  
a  lev e l o f 3 f t .  ab o v e  th e  floor, a n d  n o t less 
th a n  0 .5 fo o t-e a n d le s  a t floor lev e l ov er a ll 
o th e r  in te r io r  p a r t s  o f th e  f a c to ry  w h ere  
a n d  w h en  a  p e rso n  is  p a ss in g . T h e  r e g u 
la t io n s  also  la y  do w n  r e q u ire m e n ts  to  p r e 
v e n t g la re . T h e  s ta n d a rd  o f 0 fo o t-e a n d le s  
is  w aiv ed  fo r c e r ta in  w o rk s  n am ed  in  th e  
sc h e d u le , e.g., cem en t w o rk s , g a s  w o rk s ,
■ e le c tr ic  s ta tio n s , t a r  d is t i l le r ie s , e tc ., 
a lth o u g h  ch e m ic a l w o rk s  a s  su c h  a re  n o t 
sp e c ifica lly  m e n tio n e d .

T h e  re g u la tio n s , h o w ev er, g ive  p o w er to  
th e  C h ie f  I n s p e c to r  o f F a c to r ie s  to  e x e m p t 
c e r ta in  f a c to r ie s  a s  h e  m ay  c o n s id e r  n e c e s
sa ry , a n d  th is  w as don e  in  th e  ease of 
ch em ica l w o rk s  b y  a c e r tif ic a te  d a te d  
F e b r u a ry  19, 1941, in  w h ich  th e  g e n e ra l 
il lu m in a tio n  in  p la c e s  w h e re  w o rk  is b e in g  
c a r r ie d  on  m ay  be  n o t  less  th a n  2 foo t- 
ea n d le s , a n d  in  th e  n o rm a l w o rk in g  p laces  
i t  m ay  be n o t  le ss  th a n  th e  n o rm a l 0 foo t- 
ea n d le s , m e a su re d  3 f t . ab o v e  th e  floo r level. 
C e r ta in  o f th e  r e g u la t io n s  a re  w aiv ed  a lso  
b y  a s im ila r  c e r t if ic a te  fo r  th e  ca se  of 
d a n g e r  b u ild in g s  o f e x p lo s iv e s  w o rk s’, w h ere  
i l lu m in a tio n  is  c a r r ie d  o u t  b y  b u lk h e a d  o r  
e x te rn a l  l ig h tin g . A p a r t f ro m  th e  g e n e ra l 
lo ss  o f efficiency am ong  w o rk e rs , in su ffic ien t 
i l lu m in a tio n  i s '  p ro b a b ly  re sp o n s ib le  fo r  a  
v e ry  la rg e  p ro p o r tio n  of th e  a c c id e n ts  in  a 
c h e m ic a l w o rk s. P a r t ic u la r ly  h a s  th is  b een  
t r u e  d u r in g  th e  w a r  w h e re  p e rm a n e n t 
b la c k o u t a r ra n g e m e n ts  n e c e s s i ta te d  a r t if i
c ia l l ig h tin g  even  d u r in g  d ay lig h t h o u rs . 
E v e ry  effo rt sh o u ld  now  b e  m a d e  to  u til is e

th e  m ax im u m  a m o u n t o f n a tu r a l  i l lu m in a 
t io n , as , a p a r t  f ro m  fu e l econom y c o n 
s id e ra tio n s , th e  p sy c h o lo g ic a l e ffec t 011 th e  
w o rk e rs  is c o n s id e ra b le .

S e c tio n  0 s ta te s  t h a t  w h ere  a  p ro c e ss  is 
c a r r ie d  o n  w h ich  r e n d e r s  th e  floo r l ia b le  to  
b e  w e t to  su c h  a n  e x te n t  t h a t  th e  w e t is 
c a p a b le  o f  b e in g  rem o v ed  b y  d ra in a g e , 
e ffec tive  m e a n s  sh a ll be  p ro v id e d  a n d  m a in 
ta in e d  fo r  d ra in in g  off th e  w e t. I n  any  
w e ll-d esig n ed  fa c to ry , th is  is  obv io u sly  p ro 
v id e d  fo r  a n d  is n o t  n o rm a lly  th e  re s p o n s i
b ili ty  of th e  w o rk s  ch em is t.

T h e  p ro v is io n  o f s a n i ta ry  co n v en ien ce s  is  
la id  dow n in  S e c tio n  7, a n d  th e  r e q u i r e 
m e n ts  am p lified  in  T h e  S a n i ta ry  A ccom m o
d a tio n  R e g u la tio n s , N o . G il , of 1938, f ro m  
w hich  th e  n u m b e rs  re q u ire d  fo r  a fa c to ry  
o f  g iv en  size  m ay  be  c a lc u la te d . W a sh in g  
fa c il i tie s  a re  co v e red  by  S e c tio n  42 of 
P a r t  I I I .

S e c tio n s  8 , 9, 10 a n d  11 define  th e  re sp o n 
s ib i l i t ie s  o f th e  d is t r ic t  co u n c ils , th e  fa c to ry  
in sp e c to r , a n d  th e  M in is te r  fo r  th e  e n fo rc e 
m e n t o f th is  p a r t  o f th e  A c t, a n d  th e re fo re  
do  n o t d ire c t ly  a ffe c t th e  w o rk s  ch em is t. 
I n  g e n e ra l i t  m ay  be  sa id , h o w ev er, th a t  
th e  o n u s  fo r  e n fo rc in g  th e  re g u la tio n s  r e 
la t in g  to  h e a l th  l ie s  w ith  th e  d is t r ic t  c o u n 
c il to  w h ich  th e  fa c to ry  in s p e c to r  m ay  
r e p o r t .  I n  ca se s  o f d e f a u l t  o f th is  re sp o n s i
b ili ty  by th e  co u n c il, th e  in sp e c to r  m ay  ta k e  
u p  th e  case  h im se lf  a s  if h e  w ere  a c tin g  as 
a  d is t r ic t  co u n c il. T h e  L o c a l A u th o r i tie s  
(T ra n s fe r  o f E n fo rc e m e n t)  O rd e r , N o. 
488, o f 1938, r e s t r ic t s  th e  e n fo rc e m e n t of 
S e c tio n s  1, 2, 3, 4 a n d  6 by  th e  d is t r ic t  
co u n c il, h o w ev er, in  th e  case  o f w o rk s  fo r  
w h ich  sp e c ia l h e a lth  p ro v is io n s  h a v e  been  
m a d e  in  M in is te r ia l  r e g u la t io n s , in  w h ich  
c la s s  a re  in c lu d e d , in te r  alia, ch e m ic a l w o rk s .

S a f e ty  C o n s i d e r a t i o n s

P a r t  I I — S a fe ty — c o n ta in s  29 se c tio n s , 
ea c h  b e a r in g  011 a  p a r t ic u la r  a sp e c t of 
sa fe ty  w ith in  th e  f a c to ry . A t f irs t  s ig h t it 
m ay  a p p e a r  t h a t  th e  w o rk s c h e m is t h a s  
l i t t le  in te re s t  in  m an y  of th e  se c tio n s  d e a l
in g  w ith  "  m e c h a n ic a l ”  sa fe ty  p re c a u tio n s , 
b u t  in  a c tu a l  fa c t  th e r e  m ay b e  a  n u m b e r  
of p o te n tia l ly  d a n g e ro u s  p o in ts  in  a  n o rm a l 
c h e m ic a l w o rk s , su ch  a s , fo r  e x a m p le , th e  
d r iv e s  to  m e c h a n ic a l s t i r r e r s ,  c e n tr ifu g e s , 
an d  g r in d e rs .

In  c o n n e c tio n  w ith  th e  f irs t  six  se c tio n s , 
w h ich  d ea l w ith  m o v in g  m a c h in e ry , m uch  
c a n  be done to  im p ro v e  sa fe ty  by  seeing  th a t  
th e  w o rk e rs  w e a r  th e  r ig h t  ty p e  o f c lo th in g , 
a n d  in  th e  case  of w o m en , b y  w e a r in g  h a i r  
n e ts . I t  sh o u ld  b e  n o te d , h o w ev er, ( h a t  
th e  su p p ly  o f th is  ty p e  o f p ro te c tio n  is  110 
leg a l d e fe n c e  in  an  a c c id e n t, sin ce  th e  
m achine  a n d  n o t th e  w orker  m u s t b e  p r o 
v id ed  w ith  a g u a rd . I t  is  d ifficu lt, in  an y  
case , to  in s is t  011 th e se  p re c a u tio n s  a n d  i t  
is  f a r  m o re  sa t is fa c to ry  a n d  n e e d s  le ss
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su p e rv is io n  to  see th a t  th e  m a c h in e  itse lf  
is  co m p le te ly  sa fe .

S e c tio n  12 s ta te s  t h a t  ev e ry  m ov ing  p a r t ,  
u p  to  th e  fly -w heel, of a n y  ty p e  o f p rim e  
m over ( in e lu d in g  e le c tr ic  g e n e ra to r s ,  m o to rs  
a n d  ro ta ry  c o n v e r te rs ) , sh a ll b e  secu re ly  
fen ced . I n  th e  case  o f one o f th e  ty p e  
q u o te d , th is  n eed  n o t b e  fen ced  if i t  is 
. . . “  in  su c h  a  p o s itio n  o r  o f such  co n 
s tru c tio n  a s  to  he  a s  sa fe  to  ev e ry  p e rso n  
em ployed  o r  w o rk in g  On th e  p rem ises  as i t  
w o u ld  be  if  se c u re ly  fe n c e d .”  I t  is  im p o r
t a n t  to  n o te  c a re fu lly  th e  c lau se  q u o te d  
h e re , s in c e  th e  p lea  o f b e in g  11 sa fe  by p o s iJ 
t io n  ”  is  v e ry  f re q u e n tly  m ad e  in  eases 
a r is in g  f ro m  th e  a p p lic a tio n  of th e  A c t. T h e  
f a c t ,  h o w ev er, t h a t  an  a c c id e n t lia s  a c tu a lly  
o c c u rre d  to  a- w o rk e r, in d ic a te s  t h a t  access 
co u ld  in fa c t  be  g a in e d  to  th e  m oving  p a r t ,  
a n d  th is  d efen ce  is  r ig h tly  h e ld  to  b e  in 
ad m iss ib le . T h e re  is  n o  c lau se  w h ich  says 
t h a t  th e  p r im e  m o v e r  sh o u ld  b e  c a p a b le  of 
b e in g  im m o b ilised  in  th e  c a se  o f an  e m e r
gency .

S e c tio n  13 d e a ls  s im ila r ly  w ith  tr a n sm is 
sio n  m a c h in e ry , w h ich  m u st a lso  be  se cu re ly  
fen ced  u n le ss  “  sa fe  b y  p o s it io n .”  E ffic ien t 
d ev ices o r  a p p lia n c e s  m u s t be  p ro v id e d  in 
every  ro o m  o r  p la c e  w h e re  w o rk  is  c a r r ie d  
011, by w h ich  th e  p o w er can  p ro m p tly  be  
c u t off fro m  th e  tra n sm iss io n  m a c h in e ry . 
S tr ik in g  g e a r  m u s t b e  used  fo r  m oving  
d r iv in g  b e lts  to  a n d  f ro m  fa s t  a n d  loose 
p u lle y s , a n d  m u s t b e  so c o n s tru c te d  a s  to  
p re v e n t th e  b e l t  fro m  c re e p in g  b a c k  on  to  
th e  f a s t  p u lle y . T h e  M in is te r  h a s  p o w er to  
m a k e  an O rd e r  w a iv in g  th e  r e q u ire m e n ts  of 
th is  se c tio n  in  ca se s  w h e re  i t  is c o n s id e re d  
u n n e c e s sa ry  o r  im p ra c tic a b le , b u t  th is  h a s  
n o t in  fa c t  b een  d o n e , re f le c tin g  possib ly  
i ts  u n iv e rsa l im p o rta n c e .

I n  S e c tio n  I I ,  th e  p ro v is io n s  of th e  p re 
v ious tw o  se c tio n s  a re  e x te n d e d  to  o th e r  
ty p e s  o f  m a c h in e ry  to  p re v e n t  c o n ta c t of 
th e  w o rk e r  w ith  an y  d a n g e ro u s  p a r t .  T h e  
se c tio n  is  g e n e ra l en o u g h  to  in c lu d e  an y  
ty p e  o f g u a rd  w h ich  p re v e n ts  th e  e x p o su re  
of a  d a n g e ro u s  p a r t  in  m o tio n .

I n s p e c t i o n  o f  M a c h in e ry ’

S e c tio n s  15 a n d  1G a re  co n v en ien tly  c o n 
s id e re d  to g e th e r  sin ce  th e y  d e a l w ith  th e  
excep tio n s .to th e  fo rego ing  sec tions in  re la : 
tio n  to  u n fe n c e d  a n d  fe n c e d  m a c h in e ry  
respec tive ly ’, fo r  n e c e ssa ry  p u rp o se s  of 
in sp e c tio n  o r  r e p a ir .  I n  d e te rm in in g  
w h e th e r  a n  u n fe n c e d  m a c h in e  is  to  b e  con 
s id e re d  sa fe  by p o s itio n , 110 a c c o u n t is  to  
b e  ta k e n  o f  an y  p e rso n  c a r ry in g  o u t in sp e c 
t io n , a d ju s tm e n t o r  e x a m in a tio n , p ro v id e d  
that, th is  p e rso n  is  a  m a le  ab o v e  th e  age 
o f  18 y e a rs . T h e  sam e a p p lie s  to  a  fen ced  
m a c h in e  w h en  i t  is  n e c e ssa ry  to  expose  th e  
p a r ts  fo r  e x a m in a tio n , lu b r ic a t io n  o r a d 
ju s tm e n t . B o th  se c tio n s  c o n fe r  on th e  
M in is te r  p o w er to  m a k e  re g u la tio n s  r e la t in g

to  su c h  a c tio n s , a n d  th is  lias  b een  d o n e  in  
T h e  O p e ra tio n s  a t  U n fe n c e d  M a c h in e ry  
l ie g u la tio n s , N o. 041, o f 1938, a n d  T h e  
O p e ra tio n s  a t  U n fe n c e d  M a c h in e ry  
(A m en d ed  S ch ed u le ) l ie g u la tio n s , N o . 2110, 
of 1942, a n d  N o. 156, o f 194G. T h e  m a in  
p ro v is io n s  o f th e se  re g u la tio n s  a re  t h a t  th e  
in sp e c tio n s , a d ju s tm e n ts ,  e tc ., a re  to  be 
c a r r ie d  o u t o n ly  by  official “  m a c h in e ry  
a t te n d a n ts  ”  a p p o in te d  by th e  o c c u p ie r  of 
th e  fa c to ry , w hose n a m e s  a re  e n te re d  in  th e  
g e n e ra l r e g is te r ,  a n d  w ho a re  su ffic ien tly  
t r a in e d  a n d  in s tru c te d  in  th e  r e q u ire m e n ts  
o f th e  re g u la t io n s . T h e y  a re  to  be  su p p lie d  
w ith  a p re c a u tio n a ry  le a f le t is su e d  by  th e  
M in is te r , a n d  m u s t w e a r  o v e ra lls  o f a n  a p 
p ro v e d  fo rm  to  re d u c e  r isk  of a c c id e n ta l 
a t ta c h m e n t to  th e  m a c h in e ry . S uch  p e r 
sons m ay  d e a l w ith  tra n sm iss io n  m a c h in e ry  
in  c e rta in  p rocesses, n am ed  in  th e  S chedu le , 
in  w h ich  g r e a t  in co n v en ien ce  w o u ld  bo 
caused  by  a com plete  stop p ag e .

C h e m ic a l  O p e r a t i o n s

I 11 th is  S chedule a re  som e ty p ica lly  ' 
c h e m ic a l o p e ra tio n s , su c h  a s  . . .  “  a ll  p ro 
cesses in  th e  m a n u fa c tu re  o f b ee t su g a r , 
so d iu m  c a rb o n a te  by  th e  am m o n ia-so d a  p r  
S o lv ay  p ro cess , su lp h u r  d io x id e , so d iu m  
h y d ro su lp h ite  . . . e t c .”  I t  is  im p o rta n t  
fro m  th e  p o in t  o f v iew  of th e  w o rk s  c h em is t 
to  re a lise  t h a t  th e se  e x c e p tio n s  do n o t ap p ly  
to  o rd in a ry  p ro c e ss  w o rk e rs , a n d  in  th e  
n o rm a l fa c to ry  su ch  in sp e c tio n s  a n d  a d ju s t 
m e n ts  a re  c a r r ie d  o u t  on ly  by  sk ille d  f i tte rs  
w ho  h av e  o fficially  b een  a p p o in te d  as 
“  m a c h in e ry  a t te n d a n ts  ”  u n d e r  th e  r e q u ire 
m e n ts  o f th e se  re g u la t io n s . A c c id e n ts  asso
c ia te d  w ith  u n fe n c e d  m a c h in e ry  a re  a lm o s t 
co m p le te ly  con fined  to  p e rso n s  o f th e  
“  p ro c e ss -w o rk e r ”  ty p e , w ho do  n o t re a lise  
th e  d a n g e rs  to  w h ich  th e y  a re  ex p o s in g  
them se lves,' an d  th is  is  a n  e v e r - f ru itfu l  field  
fo r  sa fe ty  p ro p a g a n d a .

S e c tio n  17 is in te re s t in g  in t h a t  i t  e n a b le s  
a c tio n  to  be  ta k e n  a g a in s t th e  a c tu a l  su p 
p lie rs  o f c e r ta in  ty p e s  o f u n sa fe  m a c h in e ry .

Of p a r t ic u la r  in te r e s t  to  th e  w o rk s , 
ch e m is t is  S e c tio n  18, w h ich  r e q u ire s  t h a t  
an y  fixed  vesse l, su m p  o r p it ,  w ith  a n  edge 
less  th a n  3 ft. abo v e  th e  a d jo in in g  g ro u n d  
or p la tfo rm , sh a ll, if i t  co n ta in s  an y  sc a ld 
in g , c o rro s iv e  o r  p o iso n o u s  liq u id , e i th e r  
be  se cu re ly  co v e red  o r  be  se c u re ly  fenced  
to  a t  le a s t t h a t  h e ig h t, o r  if  th is  is  n o t 
p o ss ib le , “  a ll  p ra c tic a b le  s te p s  ”  sh a ll  be  
ta k e n  to  p re v e n t  an y  p e rso n  fro m  fa llin g  
in to  it. R e fe re n c e  sh o u ld  a lso  b e  m ad e  to  
th e  s im ila r  r e q u ire m e n ts  o f  R e g u la tio n  1 of 
th e  C h e m ica l W o rk s  R e g u la tio n s , w h ic h  a re  
co n s id e red  below  u n d e r  th e  sp e c ia l p ro v i
sio n s  fo r  sa fe ty .

S e c tio n  19 p ro v id es  t h a t  no  p a r t  o f a  self- 
a c tin g  m a c h in e  sh a ll  p a s s  w ith in  a  d is ta n c e  
of 18 in . f ro m  a n y  fixed  s t ru c tu r e  o v e r  w h ich  
a n y  p e rso n  is l ia b le  to  p a ss , so t h a t  th is
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p erson  m ay  h av e  a  chan ce  of ly in g  b en ea th  
it  w ith o u t be in g  s tru c k .

U n d e r  S e c tio n  20, no  w om an o r  young  
p e rso n  sh a ll  e le a n  an y  p a r t  of a  p r im e  m o v er 
o r  o f any  tra n sm iss io n  m a c h in e ry  w h ile  th is  
is  in  m o tio n , n o r  sh a ll th e y  c le a n  an y  p a r t  
oT a n y  m a c h in e  if th is  w ou ld  ex p o se  th em  
to  r is k  o f in ju ry  fro m  an y  m ov ing  p a r t ,  
w h e th e r  o f th is  m a c h in e  o r  of an y  a d ja c e n t  
m a c h in e ry . A  “ y o u n g  p e rso n  ”  is defined , 
fo r  th e  p u rp o se s  o f th is  A c t, a s  a  p e rso n  
w ho h a s  a t ta in e d  th e  age  of 14 y e a rs , h u t 
n o t 18 y ea rs .

D a n g e r o u s  M a c h in e s

T h e  re s tr ic t io n  of em p lo y m en t o f y o ung  
p e rso n s  a t  p a r t ic u la r ly  d a n g e ro u s  m ach in es  
is  la id  do w n  in  S e c tio n  21, s u b je c t  to  th e  
fa c t  t h a t  e i th e r  th e y  a re  su ffic ien tly  t r a in e d  
o r  th a t, th ey  a re  u n d e r  th e  a d e q u a te  su p e r 
v is io n  o f  a n  e x p e r ie n c e d  p e rso n . T h e  
.m ach ines to  w h ich  th is  sec tio n  r e fe rs  a re  
la id  do w n  in  T h e  D a n g e ro u s  M ach in es  
(T ra in in g  of Y oung  P e rso n s )  O rd e r  No. 
485, o f 1938, an d  in c lu d e , in ter  alia, h y d ro  
e x tra c to rs ,!  d o ugh  m ix e rs , a n d  g u illo tin e  
m a c h in e s . L a rg e  n u m b e rs  of th is  ty p e  of 
a c c id e n t a re  p ro b a b ly  a  r e s u l t  o f th e  n e c e s
sa ry  la b o u r  d ilu tio n  d u r in g  th e  w a r , b u t 
th is  p o s itio n  sh o u ld  im p ro v e  in  th e  n e a r  
fu tu re .

S e c tio n s  22, 23, an d  24 d e a l re sp ec tiv e ly  
w ith  h o is ts  a n d  l i f t s ;  c h a in s , ro p e s  a n d  
l i f t in g  t a c k le ;  a n d  w ith  c ra n e s  a n d  o th e r  
lif t in g  m ac h in e s . T h e se  h a v e  b een  a m p li
fied by T h e  H o is ts  E x e m p tio n  O rd e r , N o . 
489, o f  1938; T h e  C h a in s , R o p es a n d  L if t in g  
T a c k le  (R e g is te r)  O rd e r , N o . 599, o f 1938; 
a n d  T h e  C ra n e s  a n d  O th e r  L if t in g  M a ch in es  
(R e g is te r  of E x a m in a tio n s )  O rd e r ,  N o . COO, 
of 1938, re sp e c tiv e ly . T h e se  do n o t  n o r 
m a lly  a ffe c t th e  w o rk s  c h e m is t, com ing  r a th e r  
m o re  in  th e  p ro v in c e  of th e  w o rk s  e n g in e e r , 
b u t  th e  r e g is te r s  a n d  re c o rd s  o f  e x a m in a 
t io n s  to  be  k e p t  sh o u ld  be  n o te d , esp ec ia lly  
in  th e  ease o f th e  s im p le r  ite m s  su c h  as 
c h a in s , ro p e s  a n d  l if tin g  ta c k le , th e  r e q u ire 
m e n ts  fo r  w h ich  a re  a p t  to  b e  o v e rlo o k ed . 
T h e  g e n e ra l p e r io d  o f  e x a m in a tio n  of these  
ite m s  b y  a  c o m p e te n t p e rso n  is  six  m o n th s.

S e c tio n  25 d e a ls  w ith  th e  c o n s tru c tio n  a n d  
m a in te n a n c e  o f tlo o rs , s te p s  a n d  s ta ir s ,  an d  
S e c tio n  2G w ith  th e  p ro v isio n  o f a  sa fe  p la c e  
o f e m p lo y m en t a n d  of acce ss to  t h a t  p la c e . 
In  ch e m ic a l w o rk s  in  p a r t ic u la r ,  in s ta n c e s  
m ay  a r ise  w h ere  te m p o ra ry  a r ra n g e m e n ts  
fo r  a  c e r ta in  o p e ra tio n  a re  co n tin u e d  u n ti l  
a n  a c c id e n t o ccu rs . F o r  e x a m p le , a  p o r t ,  
a b le  la d d e r  sh o u ld  n o t b e  used  to  ga in  access 
to  th e  to p  o f a  ta n k  w ag o n , b u t  e i th e r  th e  
l a t t e r  sh o u ld  h a v e  a fixed  la d d e r ,  o r  a  p e r 
m a n e n t  u n lo a d in g  g a n try  sh o u ld  b e  b u i l t .

O f p a r t ic u la r  im p o rta n c e  to  th e  w orks 
c h e m is t is  S e c tio n  27, w h ich  d efines th e  p re 
c a u tio n s  to  b e  ta k e n  w h en  w o rk  is  n e c e s
sa ry  in s id e  a  con fined  sp a ce  w h e re  d a n g e r 
ous fum es a re  lia b le  to  b e  p re se n t .  T h e

c h e m is t w ill reco g n ise  th a t  th is  m ay  bo a- 
f re q u e n t  n ecessity  in  a  ch e m ic a l w o rk s, 
p a r t ic u la r ly  d u r in g  p e r io d s  o f c le a n in g  a n d  
r e p a i r  o f v esse ls , s t i l ls  a n d  flues, a n d  
s im ila r  r e q u ire m e n ts  a re  la id  dow n in  R e g u 
la t io n s  7 a n d  8 o f  th e  C h e m ica l W o rk s  
R e g u la tio n s . T h e  M in is try  o f L a b o u r  h a s  
also  issu ed  an  in fo rm a tiv e  p a m p h le t  o f  r e 
c o m m e n d a tio n s  in  F a c to ry  F o rm  N o. 814, 
“  M e m o ran d u m  o n  E x p lo s io n  a n d  G a s s in g  
R isk s in  th e  C le a n in g , E x a m in a tio n  a n d  
R e p a ir  of S ti l ls , T a n k s , e tc . ,”  p u b lish e d  in  
A u g u s t, 1944, b u t  i t  sh o u ld  be  em p h as ised  
th a t  th e s e  a re  p u re ly  re c o m m e n d a tio n s  a n d  
hav e  n o t, a s  y e t, th e  fo rc e  o f law  in  th e  
sa m e  w ay  a s , say , a n  O rd e r . T h e  S e c tio n  
o f th e  A c t lay s  do w n  (a) th e  m in im u m  size  
of m a n h o le s ; (b) t h a t  th e  p e rso n  e n te r in g  
th e  ta n k  sh a ll  w e a r  a  sa fe ty  b e l t  a n d  s u i t 
ab le  b re a th in g  a p p a ra tu s ,  u n le s s  i t  h a s  b een  
a s c e r ta in e d  by  a  su ita b le  t e s t  t h a t  th e  sp a ce  
is  f re e  fro m  d a n g e ro u s  fu m e s ;  (c) t h a t  s u i t 
a b le  b r e a th in g  a p p a ra tu s ,  re v iv in g  a p p a r a 
tu s , b e lts  a n d  ro p e s  sh a ll be  re a d ily  acce s
s ib le ;  a n d  (d) t h a t  su ffic ien t n u m b e rs  o f 
p e rso n s  a re  t r a in e d  in  th e  u se  of th e  sa fe ty  
a p p a ra tu s .  T h e  C h e m ica l W o rk s  R e g u la 
tio n s  s ta te  t h a t  a ll  su c h  sa fe ty  a p p a ra tu s  
m u s t be  in sp e c te d  o n ce  ev e ry  m o n th  by  a  
c o m p e te n t p e rso n , a n d  a  r e c o rd  o f su c h  in 
sp e c tio n s  sh a ll b e  m a in ta in e d  fo r  in v e s tig a 
tio n  by th e  f a c to ry  in sp e c to r .

P r e v e n t i o n  o f  F i r e s

S e c tio n  28 re la te s  to  p re c a u tio n s  to  be 
ta k e n  in  p ro cesses  w h ich  g ive  r is e  to  in 
flam m a b le  d u s ts , g ases o r  v a p o u rs . T h e  
firs t tw o  su b -sec tio n s  d e a l w ith  th e  c o n 
s tru c t io n  o f p la n t  in  w h ich  in fla m m a b le  d u s t  
is  g e n e ra te d  : th e  p la n t  is  to  be  en c lo sed , 
th e  d u s t  p re v e n te d  f ro m  a c c u m u la tin g , 
p o ss ib le  so u rces  o f  ig n itio n  a re  to  be  e x 
c lu d e d , th e  p la n t  is  to  b e  s tro n g  en o u g h  to -  
w ith s ta n d  a  p o ss ib le  e x p lo s io n , o r th e  e x 
p lo s io n  is to  be  con fined  by  th e  p ro v is io n  
of baffles. T h e  th i r d  su b -sec tio n  s ta te s  th e  
p re c a u tio n s  to  be  ta k e n  w h en  d isc o n n e c tin g  
p la n t  c o n ta in in g  in fla m m ab le  g a s  o r  v a p o u r  
u n d e r  p re s s u re . T h e  f o u r th  su b -sec tio n  
s ta te s  t h a t  no p ro c e ss  su c h  a s  w e ld in g , 
b r a z in g  o r  so ld e rin g  w h ich  in v o lv es h e a tin g  
th e  p la n t  sh a ll  b e  c a r r ie d  o u t  u n t i l  a ll p r a c 

t i c a b le  s te p s  h a v e  b e e n  ta k e n  to  rem o v e  th e  
in fla m m a b le  c o n te n ts . T h e  se c tio n  em 
p o w ers  th e  C h ie f  I n s p e c to r  of F a c to r ie s  to  
g r a n t  c e r tif ic a te s  o f e x e m p tio n  f ro m  th e  r e 
q u ire m e n ts  o f  th e  la s t  tw o  su b -sec tio n s , a n d  
th is  h a s  b e e n  d o n e  in  th e  case  of w eld in g  
o p e ra tio n s  011 w a te r-se a le d  g a s h o ld e rs , c u t 
t in g  a n d  w e ld in g  o p e ra tio n s  on  s te e l o r  
w ro u g h t- iro n  g a s  m a in s  an d  se rv ices , an d  
fo r  w e ld in g  o p e ra t io n s  o n  o il ta n k s  o f sh ip s . 
T h e  w e lfa re  a s p e c t o f th e  e sc a p e  o f d u s t 
a n d  fu m e in to  w o rk ro o m s is  co v e red  by  
S e c tio n  47.

T h e  w o rk s  c h e m is t m ay  n o t n o rm a lly  be  
d ire c t ly  co n c e rn e d  w ith  th e  p ro v is io n s  of
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S e c tio n s  29, 30, 31 a n d  33, w liich  d e a l r e s 
p ec tiv e ly  w ith  th e  c o n s tru c tio n , m a in te n 
an ce  an d  in sp e c tio n  o f s te a m  b o ile rs , steam  
re c e iv e rs , a ir  re c e iv e rs , a n d  w a te r-se a le d  
g ash o ld e rs . A c o n s id e ra b le  n u m b e r  o f  c e r 
t ific a te s  o f e x e m p tio n  h a v e  b een  g ra n te d  
fo r  sp e c ia lised  a p p lia n c e s  by th e  C h ie f  I n 
sp e c to r , as p ro v id e d  fo r  in  S ec tio n  32. I t  
m ay  be  n o te d  as a  m a t te r  of in te r e s t  t h a t  
s te am  b o ile rs  b e lo n g in g  to  H is  M a je s ty  o r  
to  a  ra ilw a y  co m p an y  do n o t com e w ith in  
th e  p ro v is io n s  o f  th e  A c t. T h e  d e fin itio n s  
o f  s te a m  re c e iv e r s  a n d  a ir  re c e iv e rs  b r in g  
c e r ta in  ite m s  a s so c ia te d  w ith  p ro cess p la n t 
u n d e r  th e  A c t, an d  th e  te c h n ic a l m a n a g e r  
sh o u ld  e n su re  t h a t  th e  p ro v is io n s  o f sa fe ty  
valves, g a u g e s  an d  o f th e  in sp e c tio n s  c a r 
r ie d  o u t a re  a d e q u a te , a lth o u g h  th ese  a re  
n o rm a lly  th e  r e sp o n s ib ility  o f th e  e n g in e e r 
ing  d e p a r tm e n t.

M e a n s  o f  E s c a p e

S e c tio n s  34) 35, 3({ a n d  37 r e la te  to  sa fe ty  
p ro v is io n s  an d  m ean s  o f e scap e  in  case  of 
fire . T h e  f irs t  p ro v id e s  t h a t  th e  d is tr ic t  
co u n c il (o r th e  fa c to ry  in sp e c to r  in  th e  ease 
o f H .M . F a c to r ie s )  sh a ll  c e r t ify  t h a t  th e  
p re m ise s  a re  p ro v id e d  w ith  re a so n a b le  
m ean s o f escap e , th e  m a in  p a r t  o f th e  sec 
t io n  b e in g  co n c e rn e d  w ith  th e  d u tie s  o f th e  
co u n c il in  th is  m a t te r .  A ll m ean s o f e scap e  
m u s t  b e  p ro p e r ly  m a in ta in e d  an d  k e p t fre e  
fro m  o b s tru c tio n . S ec tio n  3G d e a ls  w ith  
th e  c o n s tru c tio n  o f b u ild in g s  r e le v a n t  to  
fire  r isk s , as, f o r  ex am p le , th e  o u tw a rd -  
o p e n in g  o f d o o rs. A ll e x its  m u st be  d i s 
tin c tiv e ly  m a rk e d  w ith  r e d  le t te r s ,  an d  
a u d ib le  w a rn in g  of f ire  is  n ecessa ry  in  p la c e s  
w h e re  m o re  th a n  20 p e rso n s  a re  em ployed . 
S e c tio n  37 re q u ire s  t h a t  e ffec tive  s te p s  m u st 
be  ta k e n  to  e n su re  t h a t  a ll  p e rso n s  e m 
p loyed  a re  fa m ilia r  w ith  th e  m ean s  of
e scap e  a n d  w ith  th e  ro u t in e  to  be  fo llow ed , 
a n d  th e  te c h n ic a l  m a n a g e r  sh o u ld  e n su re  
t h a t  th is  is  so in  th e  se c tio n  u n d e r  h is  c o n 
t ro l .  N o  a d d it io n a l  R e g u la tio n s  h a v e  been  
m a d e  b y  th e  M in is te r  u n d e r  th e se  se c tio n s , 
a lth o u g h  h e  is em p o w ered  to  do so in  S ec
t io n s  35 a n d  37.

S e c tio n s  38, 39 a n d  40 d e a l w ith  th e  en 
fo rc in g  p o w ers  o f  th e  M in is te r , f a c to ry  in 
sp e c to r  a n d  c o u r t o f  su m m ary  ju r is d ic t io n
r e la t in g  to  sp e c ia l s a fe ty  m e a su re s  in
fa c to rie s .

(The previous article in th is series ap- 
¡¡eared in  T h e  C h e m ic a l  A g e , M a r c h  10, 
1916, p. 283).

T h e  C a n ad ian  G ov ern m en t h a s  ta k e n  s te p s  
to co nserve  C a n a d a ’s supp lies of th o riu m . 
M r. M ack en z ie  K in g  s ta te d  in  th e  C anad ian  
H o u se  of Com m ons, la s t  D ecem ber, th a t  
C an ad a  w as exp lo ring  th e  p o ss ib ility  of 
u sin g  th o riu m  as a s u b s ti tu te  fo r u ran iu m . 
Ap fa r  a s  is  know n , C anada h a s  no deposits 
of th o riu m .

Polysaccharide Chemistry
L e c t u r e  i n  E d i n b u r g h

FU R T H E R  lig h t w as sh e d  o n  th e  s t ru c tu r e  
o f p o ly sa c c h a r id e s  by P ro fe s so r  E . L . 

H i r s t  in  a  le c tu re  to  th e  lo c a l se c tio n s  o f 
th e  S o c ie ty  o f C h em ica l I n d u s try , th e  
C h em ica l S o c ie ty , a n d  th e  R o y a l I n s t i tu te  o f 
C h e m is try  in E d in b u rg h  o n  F e b r u a ry  22. 
P ro fe s so r  H i r s t  d e a l t  su ccess ively  w ith  c e llu 
lose , x y la n , s ta rc h , a n d  p la n t  g u m s, in  o r d e r  
o f in c re a s in g  c o m p lex ity , p a y in g  sp e c ia l 
a t te n t io n  to  th e  X -ra y  e x a m in a tio n  o f f ib ro u s 
m o lecu les , w h ich  h a d  g iv en  r is e  to  th e  b ig 
g e s t a d v a n c e  in  k n o w led g e  o f th e  f in e r  
s t r u c tu r e  o f c e llu lo se .. D isc u ss in g  th e  s t r u c 
tu r e  o f s ta rc h ,  he  p o in te d  o u t t h a t  even  th e  
s im p le  d iv isio n  of n a tu r a l  s ta rc h e s  in to  
am ylose , w ith  lo n g  u n b ra n c h e d  c h a in s , an d  
a m y lo p e c tin , w ith  s h o r t  r e p e a t in g  u n its ,  w a s  
not y e t  c e r ta in ,  w h ile  th e  q u e s tio n  o f th e  
p u r i ty  o f sp ec im en s o f am ylose  o r  am ylp- 
p e c t in  re m a in e d  a  p ro b lem .

T h e  f irs t  th re e  ty p e s  o f p o ly sa c c h a r id e  
d e a l t  w ith  w ere  re la tiv e ly  s im p le , on ly  on e , 
o r  a t  m o st tw o , m o des o f lin k a g e  of th e  
su g a r  re s id u e s  b e in g  invo lv ed . I n  th e  p la n t  
gu m s a n d  p o ly u ro n id e s , h o w ev er, th e  p o s i
t io n  w a s  m u ch  m o re  c o m p lic a te d , a s  th e  r e 
p e a tin g  u n i t  th e re  m ig h t c o n ta in  m an y  d if 
fe re n t  su g a r  re s id u e s , e.g., g a la c to se , a ra -  
b in o se , a n d  rh a m n o se , w ith  u ro n ic  ac id  r e s i 
d u e s  in  a d d it io n . Som e in s ig h t in to  th e  
s t ru c tu r a l  d e ta i ls  m ig h t be  o b ta in e d  b y  u s in g  
a  c o m b in a tio n  of th e  m e th o d s  em ployed  w ith  
th e  re la t iv e ly  s im p le r  su b je c ts , e.g., m eth y l-  
a t io n  com b in ed  w ith  p a r t ia l  h y d ro ly s is  a n d  
th e  p e r io d ic  a c id  te c h n iq u e .

D u r in g  th e  d isc u ss io n  w h ic h  fo llo w ed , D r . 
H ir s t  p o in te d  o u t  t h a t  in  w ood c h e m is try , 
m e th o d s  m o re  d e lic a te  th a n  iso la tio n  w ith  
s tro n g  c a u s tic  w ere  now  a v a ila b le  fo r  th e  
s e p a ra tio n  o f th e  ce llu lo se  a n d  x y lan  fro m  
th e  u ro n ic  a c id  f ra c tio n . A n o th e r  im p o rta n t  
a d v a n c e  in  th e  e x a m in a tio n  o f  p o ly sa c c h a r
id es  w as th e  em p lo y m en t o f c h ro m a to g ra p h y , 
u s in g  a co lu m n  of a c tiv e  a lu m in a  to  s e p a ra te  
te tr a m e th y l a n d  tr im e th y l  g lucose .

TU NGSTEN PRICES
T h e  M in is try  o f S u p p ly  a n n o u n c e s  th a t  

th e  issu e  p r ic e  of tu n g s te n  o re  (o th e r  th a n  
h ig h  g ra d e  se h ee lite )  h a s  b e e n  re d u c e d  to  
75s. p e r  u n i t  o f  W O , d e liv e re d  c o n su m e rs’ 
w o rk s  in th e  U .K . A llo w an ces fo r  im p u r i
t ie s  o r  low  W O , w ill c o n tin u e  on  th e  sam o 
sc a les a s  h i th e r to .  F o r  sp e c ia l h ig h -g ra d e  
sc lie e lite  to  th e  fo llo w in g  sp e c ific a tio n  : 
A\r O , m in im um  68 p e r  c e n t . ;  t in  m ax im u m
0.60 p e r  c e n t . ; a rse n ic  m ax im u m  0.10 p e r  
c e n t . ;  m o ly b d en u m  m ax im u m  0.10 p e r  c e n t . ,  
th e  p r ic e  w ill c o n tin u e  to  b e  90s. p e r  u n i t  
W O , d e liv e re d  co n su m e r’s  w o rk s  in  th e  
U .K .
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Synthetic Soap and Edible Fats
The F ischer-T ropsch Process : A Rem inder

TH E  F u e l R e sea rch  S tation- of th e  
U .S .I .E .,  lias p rep ared  a  use fu l no te , 
p a r t ic u la r ly  ap p o s ite  in th ese  d ay s  of fai- 

sh o r ta g e , on th e  ap p lica tio n  of th e  F isch e r- 
T ro p sch  process to  th e  p re p a ra tio n  o f  sy n 
th e tic  edib le  o ils, w ith  refe ren ce  to  recen t 
d ev e lo p m en ts  in G erm an y . A rem in d e r of 
th e  a d v a n ta g e s  of th is  p rocess is  by no  m eans 
o u t o f p lace  to -day .

T h e  n a tu ra lly -o c c u rrin g  an im a l an d  veg e
ta b le  oils an d  fa ts ,  w h ich  form  th e  norm al 
source of soap  an d  ed ib le  f a ts ,  a re  g lycerides 
of s tra ig h t-c h a in  carbo x y lic  ac id s c o n ta in in g , 
a n  even n u m b e r  of ca rb o n  a to m s (m a in ly  10 , 
12 , 14, l t i  and  18) in  th e  m olecu le. I n  o rder 
to  find an  a lte rn a tiv e  sou rce  of such  
m a te r ia ls , i t  is necessa ry  to  se lec t o r  sy n 
th es ise  com pounds c o n ta in in g  th e  req u is ite  
s tra ig h t-c h a in  carbon  s tru c tu re . P e tro le u m  
o ils a n d  sh a le  w axes co n ta in  paraffin  h y d ro 
carb o n s  w ith  th is  s tru c tu re , b u t on ly  in  com . 
p lica ted  a d m ix tu re  w ith  o th e r  u n su ita b le  
h y d ro ca rb o n  ty p e s , an d  th e y  w ould  req u ire  
ex ten s iv e  refin ing  tre a tm e n t to  p ro v id e  s u i t 
ab le  raw  m a te ria l fo r th e  sy n th e s is  of fa ts .

T h e  l 'is c h e r-T ro p sc h  p rocess, how ever, 
p ro v id es a  m ean s  of p re p a r in g  h y d ro carb o n s 
of p re d o m in a n tly  s tra ig h t-c h a in  c h a ra c te r  
from  coal. I n  th is  process, coal o r coke is 
c o n v erted  in to  a m ix tu re  of carbon, 
m onox ide  an d  hydrogen  w h ich  is d esu l
p h u rised  an d  p assed  over a  c a ta ly s t  a t  ab o u t 
200° C ., an d  a t  p re ssu res  of 1 to  10 a tm ., to  
y ie ld  a m ix tu re  of g aseous, liq u id , an d  solid 
h y d ro carb o n s. T h ese  p ro d u c ts  p rov ide  liqu id  
fu e ls  (p e tro l an d  d iesel oil) b u t a re  also  a 
source  of h ig h -g rad e  lu b r ic a n ts , w axes , an d  
a  w ide ra n g e  o f a lip h a tic  (open-chain) 
ch em ica ls  in c lu d in g  f a t ty  ac ids of th e  ty p e  
re q u ire d  fo r soap  a n d  ed ib le  f a t  p re p a ra tio n .

G e r m a n  W a r - T i m e  P r a c t i c e

I n  G erm an y , w h ere  th e  F isch e r-T ro p sch  
process h a s  been  in  com m ercia l o p era tio n  for 
a b o u t te n  y e a rs , f a t ty  ac id s fo r so ap  a n d  fa t 
m a n u fa c tu re  w ere produced  d u r in g  th e  w ar 
by  th e  c a ta ly tic  o x id a tio n  of th e  F isch e r- 
T ro p sc h  soft w ax  an d  to  a  sm a lle r  e x te n t 
o f  th e  w ax  o b ta in ed  by th e  h y d ro g en a tio n  
o f b row n coal. T h e  m ax im u m  _ p ro d u c tio n  
o f  su ita b le  ac ids by th is  m ean s  w as ab o u t
40,000 to n s /a n n u m . M o st of th is  p roduction  
w as  u se d  in  th e  m a n u fa c tu re  of soap , b u t 
a b o u t 1800 to n s /a n n u m  of ed ib le  f a t  (m a r
g arin e )  w as p roduced  by re a c tio n  of th e  acids 
w ith  g ly cerin e  (sy n th es ised  fro m  p ropy lene, 
a lso  o b ta in ed  from  co a l) . T h e  to ta l plant, 
c a p a c ity  for sy n th e tic  m a rg a rin e  p ro d u c tio n  
w as ab o u t 7000 to n s /a n n u m .

T h e  sy n th e tic  soap  possessed  ' excellen t 
la th e r in g  pow er, b u t  h ad  th e  p ro p e rty  of 
leav in g  an  u n p leasan t odour on th e  sk in  a f te r

use , an d  th e  sy n th e tic  ac id s w ere  used  in 
to ile t so a p s only  to  th e  e x te n t of 20-30 p er 
cen t, of th e  to ta l  fa tty -a c id  c o n te n t. T h e  
sy n th e tic  ed ib le  f a t  w as q u ite  innocuous in 
resp ec t of ta s te  an d  odour, b u t differed from  
th e  n a tu r a l  f a ts  in  co n ta in in g  ca rb o n  c h a in s  
w ith  bo th  odd an d  even  n u m b ers  of carbon 
a to m s. T h e  G erm an s cla im ed , how ever, 
th a t  bio logical te s ts  p roved  th a t  th e  syn 
thetic  f a t  w as ass im ila ted  a n d  u tilise d  by 
ih c  h u m an  body  in  th e  n o rm al m an n er, 
a lth o u g h , of cou rse , th e  “  lon g -te rm  ”  effect 
of consum ing  i t  w as u n k n o w n . T h e  sy n 
th e tic  f a t  possessed  b e tte r  k eep ing  q u a litie s  
th a n  th e  n a tu ra l  p ro d u c t an d  on th is  acco u n t 
w as used  (a f te r  th e  in co rp o ra tio n  of v i ta 
m ins) in  th e  v ic tu a llin g  of su b m a rin es .

F u e l  R e s e a r c h  W o r k

T h e  F isch e r-T ro p sc h  process and  i ts  p ro 
d u c ts  h av e  been ex ten s iv e ly  in v e s tig a te d  in  
1 he lab o ra to rie s  o f th e  F u e l R esearch  S ta tio n  
o v er a period  of ab o u t ten  y e a rs , an d  th e  
know ledge th u s  o b ta in e d  h a s  been  in v a lu a b le  
in  in v e s tig a tin g  an d  a ssessin g  th e  v a lu e  of 
th e  G erm an  d ev e lo p m en ts in  th is  field. T h e  
sy n th e s is  o f fatty- ac id s fro m  th e  p ro d u c ts  of 
th e  p rocess w as am ong  th e  su b je c ts  s tu d ied  
a t  th e  F u e l  R e sea rch  S ta tio n  a n d , a lth o u g h  
th e  w ork  w a s re s tr ic te d  to a  la b o ra to ry  
scale , th e  re su lts  confirm ed th o se  o b ta in ed  
in G erm an y  in a ll im p o rta n t p a r tic u la rs . N o  
a tte m p t h as , how ever, been  m ad e  to  asscsS 
1 he  v a lu e  o f edib le  fa ts  p rep a red  from  th e se  
acids.

I n  su m m aris in g  th e  position  i t  can  be 
s ta te d  th a t ,  as a  re su lt  of resea rch  w ork 
a t  th e  F u e l R e search  S ta tio n , sc ien tific  
know ledge of th e  F isch e r-T ro p sc h  a n d  a n 
c illa ry  p rocesses is p ra c tic a lly  as com plete  
h e re  as in G erm an y , b u t in  th is  co u n try  we 
h av e  n o  experience  of th e  o p e ra tio n  of th e se  
processes on th e  fu ll scale. I n  conclusion , 
i t  is  necessa ry  to  p o in t o u t th a t  th e  F isch e r- 
T ro p sch  process could no t be  op era ted  
econom ically  in  th is  c o u n try  a t  th e  p re se n t 
tim e , an d . reg ard ed  p rim a rily  as a source 
of sy n th e tic  fa c ts , th e  p rocess is  very  in 
efficient. U n d e r  th e  b es t co n d itio n s w hich  
h av e  been ach ieved  on th e  la rg e  sca le  in 
G erm an y , th e  p rodu c tio n  of 1 ton  of sy n 
th e tic  fa t  o r soap  w ould req u ire  th e  con
su m p tio n  of 60 to  70 to n s  of coal.

C an ad a  is becom ing a  d o m in a n t fac to r  in
th e  a lu m in iu m  foil export m a rk e t. B efore 
th e  w ar, G erm an  p ro d u ce rs  co n tro lled  ab o u t 
80 p e r  c e n t . . of w orld  m a rk e ts , b u t large- 
sca le  o rd e rs  h a v e  a lre a d y  been  received  in  
C an ad a . A s a  r e su lt , th e  D om in ion  F o ils  
(C an ad a) C om pany  h a s  decided to  ex pand  
i ts  p la n t  a t  C ap dc. la M adele in e , Q uebec,
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Organic Fluorine Compounds
A Russian Method of Analysis Described*

b y  N .  S .  N IK O L A E V

IN  th is  p n p e i 't  tile  a u th o r  rev iew s th e  
m e th o d s  w h ich  h a v e  b een  u sed  in  th e  p a s t 

b y  v a r io u s  w o rk e rs  fo r  d e te rm in in g  fluo rine  
a n d  lie  d e s c rib e s  a  new  m e th o d  w h ich  p e r 
m its  -fluorine to  b e  d e te rm in e d  d u r in g  th e  
e le m e n ta ry  a n a ly s is  ol' a  su b s ta n c e  fo r  c a r 
b o n  a n d  h y d ro g e n .

D u r in g  th e  la s t  few  y e a rs  co m p o u n d s of 
f lu o rin e , b o th  in o rg a n ic  an d  o rg a n ic , hav e  
b e e n  fin d in g  w id e  a p p lic a t io n s  in  a g r ic u ltu re  
a n d  in d u s try , w h ile  m e th o d s  fo r  th e  sy n 
th e s is  o f th e se  co m p o u n d s hav e  been  im 
p ro v e d  a n d  d ev e lo p ed . C o n s id e ra b le  i n t e r 
e s t  h a s , th e re fo re , been  a ro u se d  in  m eth o d s 
o f  a n a ly s is  w ith  sp e c ia l re fe re n c e  to  th e  
d e te rm in a tio n  o f flu o rin e .

M e th o d s  o f  t h e  P a s t

U n ti l  c o m p a ra tiv e ly  re c e n tly , a lth o u g h  
m e th o d s  o f a n a ly s is  v a r ie d  w ith  d if fe re n t 
in v e s tig a to rs , th ey  a ll  am o u n ted  to  th e  
m in e ra lis a t io n  o f th e  o rg a n ic  su b s ta n c e  by  
som e p ro cess  o r  o th e r  a n d  th e  d e te rm in a tio n  
o f f lu o rin e  in th e  m in e ra l re s id u e . T in ts , 
G eo rg e  W ilso n , a  c o n te m p o ra ry  of L ie b ig , 
so u g h t to  u se  th e  l e t t e r ’s  w ell-know n  m eth o d  
of d e te rm in in g  h a lid e s  in  o rg a n ic  com 
p o u n d s . In  p r a c tic e , h o w ev er, W ils o n 1 
fo u n d  it  m o re  c o n v e n ie n t to  u se  cau s tic  
a lk a li  in  th e  p re se n c e  o f s ilica , fo llow ed  by 
t r e a tm e n t  o f th e  in so lu b le  silico -flu o rid es . 
B e in 2, w ith  th e  sam e en d  in  v iew , a sh e d  th e  
o rg a n ic  su b s ta n c e  w ith  lim e  an d  th e n  d e te r , 
n iin ed  f lu o rin e  in  th e  a sh , in  th e  sam e w ay 
as fo r  ca lc iu m  flu o rid e , by tr e a t in g  th e  r e s i 
d u e  w ith  su lp h u r ic  ac id  in  th e  p re se n c e  of 
s ilica . T h e  silico n  te tr a f lu o r id e  so o b ta in e d  
w as su b je c te d  to  h y d ro ly s is , a n d  th e  s ilica  
d e te rm in e d  g ra v im e tr ic a lly . T h e  a m o u n t ol‘ 
f lu o rin e  w as c a lc u la te d  fro m  th e  w e ig h t of 
silica . B r a n d t1 m ade co n siderab le  u se  of 
th is  m e th o d  fo r  d e te rm in in g  f lu o rin e  n o t  on ly  
in  o rg a n ic  su b s ta n c e s  b u t  a lso  i n 't h e  a n a ly 
sis of a n im a l tissu es .

W is lie e n u s ' p ro p o sed  a sp e c ia l p la t in u m  
a p p a ra tu s  fo r  ig n itin g  th e  m a te r ia l  a n d  r e 
ta in in g  th e  v o la tile  p ro d u c ts  fo r  an a ly s is . 
N e v e r th e le s s , by 110 m e a n s  a ll  o rg a n ic  com . 
p o u n d s  co id d  be  so sim p ly  an a ly sed . T h e  
f lu o rin e -su b s titu te d  lo w er m e m b e rs  o f th e  
h y d ro c a rb o n  se rie s  a re , in  m o st c a ses , g ases  
o r  lo w -bo iling  l iq u id s , so it is on ly  n a tu r a l  
fo r  d ifficu lty  to  be  e x p e r ie n c e d  in  th e se  in 
s ta n c e s  iu  s e p a ra tin g  th e  h a lid e  in  th e  fo rm  
of a  sa lt.

H e s la n s 5, w ho sy n th e s ise d  a lly l f lu o rid e  
C , I I ,F  (B .P . ,  —3 ° C .)  fro m  s ilv e r  flu o rid e

* Translated li.vG. Stanley Smith
t  Izvesitya A  bid. ya n k . Khim., U .S .S .It., 1945, 909.

a n d  a lly l io d id e , r e so r te d  to  h e a tin g  th e  
su b s ta n c e  w ith  s il ic a  a lth o u g h  he e s ta b lish e d  
th e  fo rm u la  o f  th e  com p o u n d  by th e  c la ss ica l 
co m b u s tio n  m e th o d  w ith o u t e v a lu a tin g  th e  
f lu o rin e  c o n te n t. I n  c e r ta in  ca se s  th e  
a n a ly s is  is  sim p lified  by  th e  f a c t  th a t  th e  
s u b s ta n c e  c o n s id e re d  is c a p a b le  o f h y d ro 
lysis . M o st ac id  h a lid e s  a re  of th is  ty p e . 
C o lso n 0 u se d  th e  h y d ro ly s is  m e th o d  fo r  d e 
te rm in in g  fluorine in  a c e ty l fluoride and  pro- 
p iony l fluoride, com pounds w hich  h e  had  
sy n th e s ise d . T h e i r  b o ilin g -p o in ts  a re  20 .8° 
a n d  43.5° C . re sp e c tiv e ly . A s im p le  t i t r a 
tio n  o f  th e  p ro d u c ts  o f h y d ro ly s is  g iv es th e  
flu o rin e  c o n te n t.

A m ong  p ro cesses w hich  invo lve  th e  s e p a ra 
tio n  o f S iF 4 m u st be m en tio n e d  th e  t r e a t 
m e n t o f th e  su b s ta n c e  w ith  c o n c e n tra te d  
su lp h u r ic  ac id  in  a g la ss  vesse l a n d  th e  d e 
te rm in a tio n  o f th e  flu o rin e  p r e s e n t  fro m  th e  
lo ss in  w e ig h t of th e  g la ss  (H e lfe r ic l r )  o r  
fro m  th e  evo lved  S iF 4 (M o is s a n ; F e ig l* ). 
O n th e  o th e r  h a n d , m any  w o rk e rs  w ith  f lu o r
in e  co m p o u n d s h av e  re s tr ic te d  th em se lv e s  to  
e le m e n ta ry  an a ly s is . T h u s , m o st of th e  
r e s u l ts  o f th e  B e lg ian  ch e m is t, S w a r ts , in  
co n n e c tio n  w ith  h a lo g en  d e r iv a tiv e s  of th e  
h y d ro c a rb o n s , h av e  b een  o b ta in e d  b y  m e a n s  
o f e le m e n ta ry  a n a ly s is  on ly .

E le m e n ta ry  a n a ly s is  a p p e a rs  to  be  less  
su ita b le  w h en  th e  co m p o u n d  c o n ta in s  oxygen  
a s  w ell as f lu o rin e . R a tio n a l  m e th o d s  o f d e 
te rm in in g  flu o rin e  h a v e  d ev e lo p ed  on ly  
w ith in  th e  la s t  30 y e a rs .

M ix e d  A r o m a t i c  H a l id e s

F o r  d e te rm in in g  h a lid e s  V a u g h n  and  
N ie u w la n d 9 t r e a t  th e  s u b s ta n c e  u n d e r  e x 
a m in a tio n  w ith  a so lu tio n  in  am m o n ia  o f a n  
a lk a li  m e ta l. T h e  re a c tio n , w h ich  o c c u rs  
a c c o rd in g  to  th e  e q u a tio n ,
X  X

C =  C +  4X aN H j

X  X
(N H ,)aC =  C (N H a). +  4N a X  

is co m p le te ly  q u a n t i ta t iv e  in th e  case  o f 
te t r a e h lo re t l iy  1 en e  a n d  a lso  in  th e  ca se  of 
s im ila r  flu o rin e  d e r iv a tiv e s . T h e  r e a c tio n  
p ro d u c ts  a re  d isso lv ed  in  h o t  w a te r  c o n ta in 
in g  am m o n iu m  n i t r a te ,  an d  f lu o rin e  is  p r e 
c ip i ta te d  b y  m e a n s  o f ca lc iu m  n i t r a te  a n d  
d e te rm in e d  a s  C a F 2. V a r io u s  a ro m a tic  com 
p o u n d s  w e re  an a ly se d  by  th is  m e th o d —  
f lu o ro b en ze n e , p - f lu o ro n itro b e n z e n e , 1.3-di- 
m ethy l-5 -brom o-fluorobenzene, e tc . I n  th e  
case  o f m ix e d  h a lid e  co m p o u n d s c h lo r in e  
an d  b ro m in e  w ere  d e te rm in e d  in  th e  f i lt ra te
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a f te r  re m o v a l o f c a lc iu m  flu o rid e . T h e  
ac c u ra c y  a t ta in a b le  by th is  m e th o d  is 0.05 
p e r  c e n t, o f th e  c o n te n t .

C a d e n b a c h ’s  M e th o d
A . m e th o d  o f sp e c ia l im p o rta n c e  is  th a t  

of C a d e n b a c h . 10 H e  show ed  th a t  by  com 
b u s tio n  in  a  s tre a m  of h y d ro g e n  i t  w as  
p o ss ib le  to  t r a n s fo rm  th e  f lu o rin e  q u a n t i ta 
tiv e ly  in to  h y d ro g e n  f lu o rid e  a n d  a f te r  a b 
so rp tio n  in w a te r  to  d e te rm in e  th e  a c id  by  
t i t r a t io n .  A n  a c c u ra c y  of 0 .8  p e r  c e n t, w as 
o b ta in e d  in  th e  a n a ly s is  of f lu o ro b en zo n e . 
T h e  ig n itio n  o f th e  su b s ta n c e s  m ay  a lso  b e  
ca rried  o u t w ith o u t th e  in tro d u c tio n  of h y d ro , 
g e n . F o r  th is  p u rp o se  th e re  is em p lo y ed  a  
p la t in u m  tu b e , filled  w ith  g ra n u la te d  lim e 
w h ich  a lso  a c ts  as a n  a b so rb in g  a g e n t fo r  
th e  f lu o rin e  (B o c k e m iille r) . I f  th e re  is  no t 
en o u g h  h y d ro g e n  in  th e  co m p o u n d  th e n  th e  
co m b u s tio n  m ay  b e  c a r r ie d  o u t in  a  c u r re n t  
o f  a i r  m ix e d  w ith  am m o n ia . S om e su b 
s ta n c e s  a n a ly se d  by  th is  m e th o d  a re  as fo l
low s : d ip h e n y l e th y l f lu o rid e , 2 p e r  c e n t . ; 
2 .2 '-d ifliio ro d ip lie n y l, 0 .9  p e r  c e n t . ; 4 .4 '- 
d ifluo rod ipheny l, 0.0 p e r  c e n t . ; difiuoro- 
b u ty r ic  a c id , 0.65 p e r  c e n t. A  q u a r tz  
tu b e  m ay  also  b e  u se d  fo r  th e  co m b u s tio n . 
F lu o rin e  is tran sfo rm ed  in to  S iF , an d  com- 
p le t io n  of th e  re a c tio n  is  e n s u re d  by  
fillin g  th e  tu b e  w ith  q u a r tz  w ool. I n  th is  
w ay  H u b b a r d "  a n a ly se d  F re o n .

T h e  m e th o d  w as d ev e lo p ed  f u r th e r  by 
B ig e lo w 13 : f lu o rin e -c o n ta in in g  g a se s  an d
e a s ily  v o la tile  h y d ro c a rb o n  h a lid e s  w ere  su b 
je c te d  to  an a ly s is . T h e y  w e re  m e a su re d  in  
a g a s  b u re t te .  A f te r  m ix in g  w ith  oxygen  
th e  g a se s  w ere  ig n ite d  in  a  q u a r tz  tu b e , 
46 cm . lo n g  a n d  13 m m . in  d ia m e te r . T h e  
m id d le  p a r t  o f th e  tu b e  w a s  filled  w ith  20- 
m esli q u a r tz ,  w h ile  th e  e n d  c o n ta in e d  la rg e r ,  
g r a in  q u a r tz .  T h e  ig n itio n  te m p e ra tu re  w as 
9 0 0 ° C . T h e  S iF 4 w h ich  w as fo rm ed  w as 
a b so rb e d  in  a  U - tu b e  c o n ta in in g  g la s s  b e a d s  
m o is te n e d  w ith  c a u s tic  so d a  so lu tio n . T h e  
so lu tio n  w ith  th e  a b so rb e d  S il’\  w as 
an a ly se d  by' th e  th o r iu m  n i t r a te  m e th o d  of 
H o s k in s  a n d  F e r r i s .13 T h e  a n a ly tic a l  e r ro r s  
w ere— fo r  f re o n , n i l ;  f o r  C F ,6 l, 0.57 p e r  
c e n t . ; fo r  C F ^C H aC l, le ss  th a n  0 .2  p e r  c e n t.

S i m u l t a n e o u s  D e t e r m i n a t i o n
W e h a v e  e x te n d e d  th e se  m e th o d s  to  a llow  

fo r th e  s im u ltan eo u s  d e te rm in a tio n  of C, H , 
a n d  F  in  th e  co m b u s tio n . T h e  n o rm a l 
m e th o d  in  e le m e n ta ry  an a ly s is , fo r  d e te rm in 
in g  c a rb o n  a n d  h y d ro g e n  in  f lu o r in e -c o n ta in 
in g  su b s ta n c e s  d o es  n o t  le a d  to  a n y  d ifficu l
tie s . T h e  tu b e  is  filled  w ith  c o p p e r  o x id e  
a n d  le a d  c h ro m a te  a s  f o r  an y  h a lid e . I t  is 
p o ss ib le  to  u se  a lso  t e r  M e u le n ’s m e th o d  in  
w h ic h  th e  co m b u s tio n  is  c a r r ie d  o u t in  th e  
p re se n c e  o f  le a d  d io x id e  a n d  m an g an ese  d i
o x id e . B o c k em iille r  reco m m en d s th e  i n t r o 
d u c tio n  o f  a  h e a te d  c o p p e r  sp ira l.

In  o u r  m e th o d  th e  sa m p le  ta k e n  fo r  
a n a ly s is  is  w e ll m ix e d  w ith  fin e ly -g ro u n d

q u a r tz  a n d  ig u ite d  in  a  q u a r tz  tu b e  in  a 
s tre a m  of oxygen . T h e  f lu o rin e  fo rm s  H F ,  
th e  h y d ro g e n  b e in g  a ffo rd ed  b y  th e  o rg a n ic  
su b s ta n c e  its e lf , a n d  th e n  r e a c ts  w ith  tlie  
q u a r tz  to  fo rm  silicon  te tr a f lu o r id e

S iO , +  4 H F  ->  S iF ,  +  2 H ,0 .
T h e  h y d ro g e n  w h ich  s e p a ra te s  in th is  r e 

a c tio n  in  th e  fo rm  o f w a te r  is  co lle c te d  
to g e th e r  w ith  th e  w a te r  w h ich  is  p ro d u c e d  
in  th e  d ir e c t  co m b u s tio n  o f th e  h y d ro g e n  o f 
th e  o rg a n ic  su b s ta n c e . T h e  w a te r  is  a b 
so rb e d  in  c o n c e n tra te d  su lp h u r ic  a c id , in  
w h ich  S iF ,  is  p ra c tic a lly  in so lu b le . T h e  
g a se s  o b ta in e d  b y  th e  co m b u s tio n , c o n ta in 
in g  H .O , S i F „  an d  C O ., a re  th u s  fre e d  fro m  
w a te r  v a p o u r . T h e  n e x t  a b s o rb e n t is  p o ta s 
siu m  flu o rid e  w h ich  r e ta in s  th e  S iF , ,  a n d  
th e n  th e  C O , is  ab so rb e d  in  th e  u su a l m a n 
n e r . I t  is  n e c e ssa ry , h o w ev er, to  b e a r  in  
m in d  th a t  S I F ,  in  th e  g aseo u s p h ase  c o n 
ta in in g  w a te r  v a p o u r  can  e x is t  o n ly  so lo n g  
a s  w a te r  is  c o n d e n se d .11 I f  c o n d e n s a tio n  
o c c u rs  S iF ,  r e a c ts  so t h a t  th e r e  is  a  loss 
b o th  o f th e  f lu o rin e  a n d  a  p a r t  o f th e  w a te r .  
3 S iF ,  + 2 1 1 ,0  ->  2 H ,S iF s +  Si (O H ),.

I n  v iew  o f th is  f a c t ,  th e  c o n d e n sa tio n  of 
w a te r  v a p o u r  h a s  to  b e  p re v e n te d  d u r in g  th e  
a n a ly s is  u p  to  th e  v e ry  m o m en t o f i t s  a b 
so rp tio n  in  su lp h u r ic  ac id . I n  o th e r  r e s 
p e c ts  th e  m e th o d  p re se n ts  no  sp e c ia l diffi
c u ltie s  a n d  is  c a r r ie d  o u t a s  u n d e r .

T h e  C o m b u s t i o n  P r o c e s s

T h e  co m b u s tio n  is c a r r ie d  o u t  in  a  q u a r tz  
tu b e , 17-18 m m . in  d ia m e te r  a n d  800-850 m m . 
long , w h ich  is  p la c e d  in  a  I le rm u s  fu rn a c e . 
T h e  en d  of th e  tu b e  w h ich  is  n e x t  to  th e  
a b so rb in g  a p p a r a tu s  c o n ta in s  o x id ised  co p 
p e r  g a u z e , in s id e  w h ich  is  p la c e d  q u a r tz  o f  
a  p a r t ic le  size  0.5-2 111111. T h e  filled  p o r t io n  
is  12-15 cm . fro m  th e  e n d  of th e  tu b e  'a n d  
i t  o ccu p ies 5-6 cm . A t th is  en d  is  p la c e d  a  
p la t in u m  s p ira l. T h e  tu b e  p ro je c ts  4-5 cm . 
fro m  th e  fu rn a c e . T h e  b u u g  th ro u g h  w h ich  
th e  d e liv e ry  tu b e  p a sse s  is  h e a t- in s u la te d  
f ro m  th e  fu rn a c e  b y  m e a n s  o f  a n  a sb e s to s  
sh ie ld . T h e  delivery ' tu b e  p ro je c ts  2 .5  cm . 
fro m  th e  b u n g  a n d  is c o n n e c te d  to  th e  a b 
so rb in g  a p p a r a tu s  .- (1) p o ta s h  b u lb s , o r  a 
U - tu b e , filled  w ith  b e a d s  m o is te n e d  w ith  
su lp h u r ic  a c id ;  (2) a  U -tu b e  filled w ith  
w a te r - f re e  g r a n u la r  p o ta s s iu m  f lu o r id e ;  a n d  
(3) tw o  so d a -a sb e s to s  tu b e s .

T h e  sa m p le  is m ix ed  w ith  f in e ly -c ru sh ed  
q u a r tz  a n d  t r a n s f e r re d  to  a  co m b u s tio n  
b o a t . T h e  su rfa c e  o f th e  sa m p le  is  co v e red  
w ith  a  la y e r  o f p o w d e re d  q u a r tz .  T h e  q u a n 
t i ty  o f s ilic a  is  10-15 tim e s  t h a t  o f  th e  
sa m p le . T h e  b o a t  w ith  th e  sa m p le  is  p u sh e d  
o n e - th ird  w ay  in to  th e  tu b e  a n d  a t  th e  b a c k  
is p la c e d  a c o p p e r  o x id e  p lu g . T h e  r e a r  en d  
o f th e  tu b e  is  c lo sed  b y  m e a n s  of a  b u n g  
th ro u g h  w h ich  p a sse s  a  tu b e  f itte d  w ith  a  
stop -co ck . T h is  is  c o n n e c te d  w ith  a  d ry in g  
v esse l a n d  a  g a so m e te r  c o n ta in in g  o xygen . 
C o m b u s tio n  b e g in s  w ith  th e  f ro n t  p a r t  of 
th e  tu b e  w h ich  is h e a te d  to  a  te m p e ra tu re
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of 850-900 “ C . T h o  c u r re n t  o f oxygen  is 
s ta r te d  a n d  th e n  th e  h o t zo n e  is g ra d u a lly  
b ro u g h t n e a re r  th e  p a r t  c o n ta in in g  the  
sam p le  b y  m ean s  o f th e  m o v ab le  p a r t  of th e  
fu rn a c e . T h e  te m p e ra tu re  o f th e  tu b e  a t 
th is  p la c e  sh o u ld  b e  m a in ta in e d  fo r  one h o u r  
a t  450-500° a n d  th e n  ra is e d  to  500-550° fo r  
a  f u r th e r  h a lf -h o u r .

D u r in g  th e  w ho le  co u rse  of th e  co m b u stio n  
th e  flam e of a  g a s -b u rn e r  is  p lay ed  ro u n d  
th e  f r o n t  e n d  of th e  q u a r tz  tu b e  to  p re v e n t 
c o n d e n sa tio n  o f w a te r  v a p o u r . A f te r  111 
l i t re s  o f o x ygen  h av e  b e e n  p a sse d  th ro u g h  
th e  tu b e  in  2 -2J  h o u rs  a i r  is  a d m itte d  a t  th e  
r a te  o f 10 l i t r e s  in  40 m in u te s  a n d  th e  com 
b u s tio n  is  th e n  te rm in a te d . T h e  in c re a se  
in w e ig h t o f th e  a b so rb in g  vesse ls  a re  c a l
c u la te d  to  h y d ro g e n , f lu o rin e  a n d  ca rb o n .

T o  o b ta in  a c c u ra te  r e s u l ts  i t  is  necessa ry  
to  c a r ry  o u t  som e p re l im in a ry  c o m b u s tio n s  
w ith  su b s ta n c e s  of k n ow n  c o n te n t ,  such  as 
a n ilin e  h y d ro flu o r id e . T h is  is im p o rta n t 
s in c e  th e  p o ta ss iu m  flu o rid e  m ay  be a lk a lin e , 
a n d  by  s a tu r a t in g  i t  w ith  c a rb o n  d io x id e  
b e fo re  th e  co m b u s tio n  one  av o id s  th e  al) 
so rp tio n  o f C 0 2 b y  p o ta ss iu m  flu o rid e  
d u r in g  th e  an a ly s is . F u r th e r ,  th e  su lp h u ric  
a c id  in  th e  p o ta sh  a p p a ra tu s  sh o u ld  be 
c h a n g e d  a f te r  4-5 co m b u s tio n s . T h e  co n 
c e n tr a t io n  o f s u lp h u r ic  ac id  sh o u ld  n o t fall 
below  92 p e r  c e n t. H e n c e , if 20 g. a re  used , 
th e  to ta l  in c re a se  in w e ig h t o f th e  p o ta sh  
a p p a ra tu s  sh ou ld  n o t  b e  a llow ed  to  exceed  
1.5 g. T h e  re a so n  fo r th is  is  th a t  in  th e  
sy s tem , H aS O .,— S iF 4 — H 20 ,  silicon  te t r a  
f lu o rid e  is  co m p le te ly  in so lu b le  in  su lp h u r ic  
ac id  on ly  if th e  c o n c e n tra t io n  o f th e  la t t e r  
ex cee d s 90 p e r  c e n t. O th e rw ise  th e r e  is 
p re c ip i ta t io n  o f s il ic a  a n d  s e p a ra tio n  of 
h y d ro flu o r ic  ac id .

S p e c ia l a t te n t io n  h a s  b e e n  g iven  to  th e  
ch o ice  o f th e  s ta n d a rd  su b s ta n c e  fo r  p r e 
lim in a ry  c o m b u s tio n . W e  fo u n d  W e in la n d ’.s 
s a l t ,  C jH sN H 2.2 H F ,>5 to  be  su ita b le . I t s  
f lu o rin e  c o n te n t  c a n  be  e s ta b lish e d  by  simple, 
t i t r a t io n .

B e n z o y l  F l u o r i d e  A n a ly s e d

T h e  m e th o d  w as su c cessfu lly  a p p lie d  to  
th e  a n a ly s is  o f  b en zo y l f lu o rid e , o b ta in e d  by 
d o u b le  d e co m p o s itio n  of b en zo y l c h lo r id e  
a n d  am m onium  flu o rid e  in  b e n z e n e  so lu 
tio n . T h is  su b s ta n c e  w a s  in v e s tig a te d  long  
ago  b y  B o ro d in e .lc H e  p re p a re d  i t  from  
b en zo y l c h lo r id e  a n d  p o ta ss iu m  b if lu o rid e . 
L a te r ,  G u e n e z ”  u se d  s ilv e r  f lu o rid e , a n d  
fo r  i ts  a n a ly s is  in  r e s p e c t  o f  C a n d  I I  h e  
c a r r ie d  o u t a  co m b u s tio n  in  a co p p e r tu b e  
c o n ta in in g  c o p p e r  o x id e  a n d  le a d  c h ro m a te . 
F lu o r in e  w as d e te rm in e d  b y  d ecom posing  
th e  su b s ta n c e  w ith  p o ta ss iu m  s ilic a te  an d  
su b se q u e n tly  p r e c ip ita t in g  th e  f lu o rin e  in  th e  
fo rm  of c a lc iu m  flu o rid e .

A  s im p le  t i t r a t io n  m ay  a lso  be  c a r r ie d  o u t, 
as in  th e  c ase  o f th e  a n ilin e  s a lt, sin ce  b e n 
zoy l liy d ro flu o rid e  is  h y d ro ly sed  w ith  w a te r . 
T h u s , s im p le  c o m p a riso n s  m ay  h e  m a d e  w ith

th e  new  m e th o d . R e su lts  o b ta in e d  fo r  th e se  
su b s ta n c e s  a re  show n in  th e  acco m p an y in g  
ta b le . T h e y  in d ic a te  t h a t  th e  p ro p o se d  
m e th o d  is  su ffic ien tly  a c c u ra te  fo r  th e  p u r 
pose . I t  is , h o w ev er, u n su ita b le  f o r  su b 
s ta n c e s  c o n ta in in g  s u lp h u r , p h o sp h o ro u s , a n d  
o th e r  h a lid e s  in  a d d itio n  to  flu o rin e .

T a d l e  1 .

Percentage composition

Substance
Caled. Found

Combustion Titration

Weinland's 
salt ... C 

H 
F

Benzoyl 
lluorldo ... C 

11
F

54.2
0.75

28.6

67.7
4.03

15.32

54.18 54.37 
6.82 6.76

28.30 28.57

07.32 67.70 
4.00 3.93

15.18 15.50

28.35 28.71 

15.45 15.38
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RDX Secrets Revealed
C a n a d i a n  S p y  C a s e

D R . R A Y M O N D  BOY’E R , a s s is ta n t  p ro 
fe sso r  o f c h e m is try  a t  M c G ill U n iv e r 

sity!, i s  one  o f th e  fo u r  a d d it io n a l  p e rso n s  
now  n a m e d  fo r  esp io n ag e  a c tiv i t ie s  in  th e  
second  in te r im  r e p o r t  of th e  R o y a l C om 
m iss io n  in v e s tig a tin g  th e  C a n a d ia n  s e c re ts  
case . T h e  r e p o r t  s ta te s  th a t  th e  m o st im 
p o r ta n t  p a r t  o f th e  w o rk  in  w h ich  B o y er 
w as e n g a g e d  w h en  w ith  th e  N a tio n a l  R e 
se a rc h  C o u n c il co n c e rn e d  th e  m a n u fa c tu re , 
b y  a  p ro c e ss  d if fe re n t fro m  th a t  p rev io u sly  
em p lo y ed  an y w h ere  e lse , o f th e  exp losive  
R D X . T h e  su c cess  o f  th e  p ro je c t  r e s u lte d  
in  th e  e re c tio n  of la rg e -sc a le  p la n ts  in 
C a n a d a  an d  th e  U .S .

T h o  C o m m issio n ’s r e p o r t  s ta te s  t h a t  
B o y e r in fo rm e d  th em  th a t ,  b e g in n in g  in  
I94B an d  c o n tin u in g  in to  1944, he  su p p lie d , 
f o r  tra n sm iss io n  to  th e  S o v ie t U n io n , fu ll 
in fo rm a tio n  w ith  r e g a rd  to  th i s  w o rk , w h ich  
h e  h im se lf  a d m its  w as  se c re t. W ith  th is  
in fo rm a tio n , h e  sa id , c o m p e te n t p e rso n s  
w o u ld  b e  a b le  to  d e s ig n  a  p la n t  to  p ro d u c e  
th e  m a te r ia l  in q u a n ti ty .
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Dyeing Properties of Cellulose
The Phenom enon of D ichroism

A T  a  w e ll-a tte n d e d  m ee tin g  o f  th e  M a n 
c h e s te r  S e c tio n  o f th e  S o c ie ty  o f D y ers 

a n d  C o lo u r is ts  on  M a rc h  15, a  p a p e r  e n 
t i t le d  "  A  S tu d y  of th e  D y e in g  P ro p e r t ie s  
o f  -C e llu lo se  ”  w as r e a d  by D r . T . H . 
M o rio n , o f C o u r ta u ld s  (B ark in g ) T e x tile  R e 
se a rc h  S ch o o l. D r . M o rto n  sa id  t h a t  th e  
p r a c t ic a l  w o rk  p a r t ic u la r is e d  w a s  c a r r ie d  
o u t  in  1934 a n d  th e  p a p e r  w as w r i t te n  fo r  
p u b lic a tio n  in  1939. T h e  w a r , h o w ev er, 
in te rv e n e d , a n d  th e  p a p e r  h a d  now  been  r e 
v ised  th o u g h  n o t in  a n y  c o n s id e ra b le  d e ta il .

T h e  s tu d y  of d ic h ro ism , o r  th e  p ro p e r ty  
o f  c e r ta in  c ry s ta ls  of e x h ib itin g  d if fe re n t 
co lo u rs  w h en  lo o k ed  a t  fro m  d if fe re n t 
an g le s , te n d e d  to  su m m arise  th e  w o rk  done 
a t B a rk in g . L i t t l e  o r  n o th in g  w a s  do n e  
d u r in g  th e  w a r  p e r io d  a lo n g  th e  lin e  o f d y e
in g  th e o ry , a n d  th e  p a p e r  in d ic a te d  th e  lin es  
on w h ich  re se a rc h  w o rk  w a s p ro c e e d in g . 
T h e  b e h a v io u r  o f dyes in  p o la r ise d  l ig h t, o r  
th e  a b s o rp tio n  o f  dyes in  p o la r ise d  lig h t, 
h ad  b e e n  c o n s id e re d . F u r th e rm o re ,  c o n 
s id e ra t io n  h a d  b een  p a id  to  th e  q u e s tio n  of 
how  th e  dye p e n e tr a te d  in to  th e  in s id e  of 
th e  f ib re , b a se d  u p o n  th e  fin ish ed  s ta te  o f 
d y e in g . T h e  p u rp o se  w a s  to  p r e s e n t  a 
th e o ry  w h ich  a c c o u n te d  fo r  som e of th e  
k n o w n  b e h a v io u r  o f d y es  o n  ce llu lo se .

A  T r a n s v e r s e  W a v e
I t  w as g e n e ra lly  a c c e p te d  th a t  p o la r ise d  

lig h t h a d  a  w ave m o tio n  of p e c u lia r  p ro p e r 
t ie s ,  so m e w h a t s im ila r  to  w ire le ss  w av es b u t  
sh o r te r  in w av e-len g th , b e in g  n o t u n lik e  a  
so u n d  w av e  th o u g h  o f  a  d if fe re n t  k in d . T h e re  
w as w h a t w a s  te rm e d  a  tr a n sv e rs e  w av e , so 
t h a t  th e r e  w as  o n e  d ire c t io n  in  w h ich  i t  h a d  
c e r ta in  p a r t ic u la r  p ro p e r t ie s  a n d  a n o th e r  
d ire c tio n  in w h ich  i t  h a d  o th e rs .

S om e 30 o r  40 y e a rs  ago  A m b ro n n  m ad e  
som e o b se rv a tio n s  o n  th e  d ic h ro ic  b e h a v io u r  
of ce llu lo se  f ib re s dy ed  w ith  c e r ta in  d ire c t  
dyes , a n d  f u r th e r  r e s e a rc h  w o rk  h a d  been 
c a r r ie d  o u t by P re s to n  a n d  N e a le . T h e  
d isc o v e ry  w as  m a d e  th a t  a ll  d i r e c t  d y es , a ll 
v a t  d y e s  in  th e  r e d u c e d  leu co  fo rm , c e r ta in  
in so lu b le  azo  dyes , a n d  v a r io u s  a c id  d y es  on  
ra m ie  e x h ib ite d  p o sitiv e  d ic h ro ism , w h ile , 
o n  th e  o th e r  h a n d ,  e lo n g a te d  d ir e c t  dye 
m ice lle s  a n d  d y e  c ry s ta ls  e x h ib ite d  n e g a tiv e  
d ic h ro ism . A n  e x p la n a tio n  of th e se  d i 
c h ro ic  p h en o m en a  w as t h a t  o f th e  a b s o rp 
tio n  o f d y e  by  cellu lose a s  s in g le  m olecules 
an d  not as m icelles. W ith  respec t 
to  Hie dyed  m a te r ia l, e lo n g a ted  d irec t 
dye  m olecules w ere  o r ie n ta te d  p a ra lle l 
to  th e  cellu lose m olecu la r c h a in s  w ith  
w hich  th e y  h ad  been co -o rd in a te ly  com 
b in e d , w h ile  d ir e c t  dye m o lecu les w ere  
p la c e d  t ra n sv e rs e ly  a c ro ss  e lo n g a te d  dye 
m ice lles .

C o n firm a tio n  of th is  w as o b se rv e d  b y  th e

d ic h ro ic  b e h a v io u r  o f ra m ie  d y ed  w ith  d ir e c t  
d y es in  a lc o h o lic  so lu tio n s , a n d  i t  w a s  th e  
g e n e ra l p o in t  o f view' t h a t  th e re  w as m o le 
c u la r  d isp e rs io n  o f  su c h  dyes. I t  w as th e  
ca se , h o w ev er, t h a t  n o rm a l, fu lly  o x id ise d  
v a t-d y ed  m a te r ia ls  w e re  n o t p a r t ic u la r ly  d i
ch ro ic .

D r . M o rto n  th e n  d e a lt ,  in  som e d e ta i l ,  
w ith  a  m o le c u la r  th e o ry  o f th e  d y e in g  of 
ce llu lo se  w ith  s u b s ta n tiv e  dyes, th e  dye 
so lu tio n  b e in g  re g a rd e d  a s  c o n ta in in g  p a r t i 
c le s  o f m an y  sizes in  a  s ta te  o f d y n a m ic  
e q u ilib riu m . T h e  p a r t ic le s  v a r ie d  in  s ize  
f ro m  m o lecu les to  la rg e  a g g re g a te s . I t  w as  
to  be  e x p la in e d  t h a t  ce llu lo se  w as m ere ly  
c a p a b le , o w ing  to  m e c h a n ic a l re a so n s , of 
a b so rb in g  m o lecu le s  a n d  sm a ll a g g re g a te s .

I t  w as p re su m a b ly  th e  case  t h a t  th e  d if 
fu sion  of dye m o lecu les th ro u g h  th e  c a p il
la ry  p o re  sys tem  of ce llu lo se  w as n o t  a  f re e  
d iffu s io n  b u t  wra s  a. p ro cess  o f th e rm a l  a c t i 
v a tio n . T h e  r e s u l t  o f  th e  in v e s tig a tio n s  
te n d e d  to  show  th a t  th e  f a c to r s  in v o lv ed  
m ig h t b e  r e g a rd e d , in c lu s iv e ly , a s  a  m o b ility  
fa c to r .  T h is  m o b ility  f a c to r  r e p re s e n te d  th e  
r e ta rd a t io n  o f  d iffu s io n  fro m  th e  sp e ed  a n t i 
c ip a te d  fo r  a  f re e  d iffu s io n  w ith  a b s o rp tio n . 
T h e  v a lu e  o f th e  fa c to r  h a d  a  r a n g e  o f  10- 1 
to  10-  ‘, in  th e  case  o f th e  d ire c t  dye class.

T h e  d iffu s io n  o f th e  dye m olecu les a c 
co u n ted  fo r  th e  a b so rp tio n  p ro g re s s . T h o  
dye m o lecu les w ere  c o n tin u a lly  re fo rm e d  
fro m  th e  la r g e r  p a r t ic le s  in  th e  dye  so lu tio n , 
to  th e  in te r io r  o f th e  ce llu lo se  f ib re , u n t i l  
in th e  en d  a c o r re c t  e q u ilib riu m  w as 
ach ie v e d  b e tw e e n  dy ed  ce llu lo se  a n d  dye 
so lu tio n . T h e  le c tu re  c o n c lu d ed  w ith  a d is 
cu ssio n  of th e  e s se n tia l c o n d itio n s  n e c e ssa ry  
fo r  su b s ta n tiv ity  o f  dye  o n  ce llu lo se .

CHEMICAL ENGINEERING 
GROUP

D r . G . E . Fox-w ell, M r. J .  A . O r ie l, M .C .. 
M r. I I . t e r  M e itlen , a n d  M r. W . S . L lo y d  
W illey  a re  th e  m em b ers  o f th e  co m m itte e  of 
th e  C h e m ica l E n g in e e r in g  G ro u p , S .C .I . ,  
w ho  a r e  r e t i r in g  th is  y e a r  a n d  a r e  n o t 
e lig ib le  fo r  re -e le c tio n . M e m b ers a re  in 
v ite d  to  se n d  n o m in a tio n s  to  fill th e  v a c a n 
cies, such  n o m in a tio n s  to  be  s ig n e d  b y  n o t 
less th a n  th r e e  m em b ers  a n d  to  r e a c h  th e  
J io n . s e c re ta ry  n o t  l a te r  th a n  A p r il  8 . T h e  
a n n u a l m e e tin g  a n d  lu n c h e o n  w ill b e  h e ld  
a t  th e  W a ld o r f  H o te l ,  L o n d o n , o n  M ay  22.

A re p r in t  of M r. N . N . M u r ty ’s p ap e r 
"  A dhesives B a sed  on S hellac  an d  its  D e riv a 
t iv e s ,”  w h ich  a p p e a re d  o r ig in a lly  in  Plastics  
(D ecem ber. 1915), h as been p u b lish ed  b y  th e  
L o n d o n  S hellac R e search  B u re a u  ( In d ia  
H o u se , A ldw ych, W .C .2 ).
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The Italian Cellulose Industry
A Note on the Present Position

{from  Our Rom e Correspondent)

IK ap p ro ach in g  th e  s tu d y  of th e  cellulose 
in d u s try  in  I ta ly ,  i t  is  e ssen tia l firs t to 

m ak e  a  g en e ra l rev iew  of econom ic co nd itions 
betw een  th e  tw o  w orld  w ars. I n  th a t  period 
two m ajo r econom ic phenom ena affected th e  
s i tu a t io n : (1 ) th e  p ro h ib itio n  of im m ig ra 
tion ; (2) a n  a lm o st com plete  b lock ing  of c u r
ren cy  ex ch an g e  betw een  I t a ly  an d  fo reign  
co u n tr ie s .

T h e  fo llow ing  ta b le  g ives som e ind ica tio n  
of th e  m ov em en t of fo reign  tra d e  d u rin g  th e  
period (figures in  m illion  lire ).

T a b le  1 .
Foreign Trade, 1020-1939.

Imports Exports Balance
... 26,822 11,774 -12,694
... ... 25,875) 18,665 -  7,214
... 17,347 12,119 -  5,228
... 7,675 5,224 -  2,451
... 11,273 10,499 -  774
... 10,207 10,802 +  605

I t  w ill be seen  th a t  1939 w as th e  only 
y ea r  in  w hich  th e re  w as a c red it b a lance , 
of th e  re la tiv e ly  sm all am o u n t of GO-5 m il
lions, an d  th a t  w as due  sim p ly  to  th e  fact 
th a t  I ta ly  h ad  n o t ta k e n  p a r t  in  th e  w ar. 
N o d o u b t, had  I ta ly  co n tin u ed  to  rem ain  
n e u tra l  th e  c o u n try  w ould h av e  experienced  
a ' period of p ro sp e r ity  such  a s  i t  h a d  n o t yet 
m et w ith , an d  i t s  financial position  to-das 
w ould ra n k  am o n g  th e  m o st s ta b le  in  th e  
w orld . T h e  exam ple  of ce rta in  S cu tl. 
A m erican  co u n tr ie s , such  a s  th e  A rg en tin e  
R e p u b lic , p rov ides p roof of th is . T h e  figures 
of I t a ly ’s fo re ign  tra d e  in th e  period 1920 39 
c le a r ly  show  th e  se rio u sn e ss  or th e  p ro g re s 
siv e  w as tag e  of gold reserves an d  foreign- 
exchan g e , a  w a s ta g e  w hich  w as on ly  very  
s lig h tly  co u n te rb a lan ced  by rem ittan c es  
from  e m ig ra n ts , by th e  to u r is t  trad e , an d  by 
fo re ign  in v e s tm e n ts . T h is  ex p la in s w hy. 
faced w ith  th e  g ro w in g  d ifficulty  of p ro cu r
in g  th e  fo reign  exch an g e  n ecessary  fo r th e  
im p o rt of cellu lose , a n u m b er of concerns 
cam e in to  being  in I ta ly ,  betw een  th e  tw o  
w ars, m ak in g  use o f very  d ifferen t ty p es of 
raw  m a te ria l ¡11 o rd e r  to  p rov ide a p ropor
tion  of th e  cellu lose necessary  fo r th e  p ro 
d uction  of p ap e r.

I ta l ia n  p ap e r m ills have  a  p o te n tia l to ta l 
c a p a c ity  of ab o u t 150,000 to n s p er an n u m .
i.e ., a b o u t 10 kg . p e r  p erso n  p e r  y e a r , r e 
v ea lin g  th a t  th e  I ta l ia n  people, in  th is  as 
in  o th e r  fields, w ere  u n d e r  a  h an d ic a p  in 
com parison  w ith  o th e r  n a tio n s  possessing  a 
h ig h e r  s ta n d a rd  of life. T h e  figure m ay be 
com pared  w ith  25 k g . p e r  h ead  in  F ra n c e , 
35 kg. in  B rita in  an d  95 kg . in  th e  U .S . 
M o reo v e r, th e  I t a l ia n  p a p e r  m ills , a lth o u g h  
en jo y in g  a  h ig h  re p u ta tio n  for th e  p ro d u c
tio n  of go o d -q u a lity  p ap e rs  w hich  w ere  'n iuch  
in d em an d  o verseas, w ere obliged for the

hom e m a rk e t to  m ak e  use  of la rg e  q u a n ti
tie s  o f m e c h a n ic a l p u lp , w ith  a  r e s u l ta n t  
low ering  of th e  q u a lity , s im p ly  fo r  th e  p u r 
pose of sa tis fy in g  th e  hom e m a rk e t, w h ich  
d em anded  a  low p rice r a th e r  th a n  a h ig h  
s ta n d a rd .

T h u s  th e  req u irem en t in  cellu lose of tile  
I ta l ia n  p a p e r  in d u s try  am o u n te d  o n ly  to  
.150,000 kg . pci- an n u m , th e  to ta l q u a n tity  
of raw  m a te r ia l necessary  fo r th e  ag g reg a te  
p ro d u c tio n  of 450,000 kg . a lread y  m en tio n ed  
being  m ade u p  w ith  ra g  pu lp  fo r specia l 
p ap ers  an d  m echan ica l pu lp , e tc ., fo r p ap ers 
of less h igh  q u a lity . T h e  fo llow ing ta b le  of 
cellu lose im p o rts , reckoned i n . av erag es for 
five-year periods, in d ica te s  th a t  th e  figure 
w as indeed  h ig h er th a n  150,000 to n s in la t t e r  
y e a rs ;  b u t th is  figure inc ludes a lso  th e  ce llu 
lose in ten d ed  fo r th e  ravon  in d u s try  w hich  
developed rap id ly  in  th e  period u n d e r  rev iew .

T a b le  2.
I mports ok cellulose.

A nnual Average 
(metric tons)

1919-1023................  54,000
1924-1928 ................  135,000
1929-1933 ................ 185, OOO
1934-1938 ...............   202,000

T h e  n ex t ta b le  in d ica te s  (in  m e tr ic  ton s) 
th e  p roduction  of cellu lose fo r use in  p ap e r 
m ills betw een 1938 an d  1912. I n  1943, th e  
in v asio n  of I ta ly  saw  th e  com m encem ent of 
th e  d e s tru c tio n  an d  d isp e rsa l of th e  in d u s
tr ia l e s ta b lish m e n ts  of I ta ly .

Table 3.
To Paper To Cellulose

Works Plants Total
1938 ... 15,000 45,000 60,000
1939 ... 38,000 54,000 92,000
1940 ... 51,000 65,000 116,000
1941 ... 55,000 70.000 125,000
1942 ... 55,000 70,000 125,000

A m ong th e  p ap e r m ills, 23 had  e s tab lish ed  
re la tiv e ly  u n im p o rta n t b ran ch es fo r th e  p ro 
d u c tio n  of th e ir  ow n cellu lose , w ith  o u tp u ts  
v a ry in g  fro m  6000 to 152,000 q u in ta ls  of 100 
kg. p e r  an n u m . O v er a n d  ab o v e  th ese , 
eleven  cellu lose p la n ts  w ere es tab lish ed , som e 
by new ly-founded  in d ep en d en t com panies. 
T h e  ta b le  o v e r le a f  in d ic a te s  th e  lo c a tio n  
an d  o u tp u t  of these  eleven specialised  ce llu 
lose. w orks.

F o r  raw  m a te r ia l, th e  w orks a t  M a n to v a , 
Cuneo, T olm czzo, an d  T res ig a llo  m ad e  use 
o f wood (fir o r  p in e ) , th o se  a t  N ap le s . C h ie ti, 
F o g g ia , C aste lra im o n d o , an d  F e r ra ra  used  
s tra w  an d  e s p a r to ;  w hile  th o se  a t  T o ry isco sa  
a n d  C apua w ere ex a m in in g  ¡lie p o ss ib ility  
of u sin g  reed s an d  beëchw ood. T h e  p ro 
cesses w orked  w ere  a s  follow s : th e  b isu lp h ite  
process a t  M a n to v a , Tolm ezzo an d  C a p u a ; 
th e  su lp h a te  p rocess a t  Cuneo an d  T re s i
g a llo ; th e  m o n o su lp h ite  process a t F e r r a r a ;
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th e  ch lo rine  process a t  F o g g ia , Castel- 
ra iin o n d o , N a p le s , an d  C h ie t i ;  a n d  a  sp ec ia l 
process a t  T orv iscosa .

T a b l e  4 .
Total Potential

Sam e and Location o f Factory Output
(metric tom)

I. Cell11lo.se for paper :
Cartiere Burgo, Mantova ................  20,000

,, ,, Cuneo   15,000
CeUulosa Cloro-Soda, N a p le s ................  7,000

„  „  „  Chieti ..................  15,000
Is titu to  Poligraflco, Foggia ................  20,000

„ „  Castelralmondo ... 7,000
Cartiera ill Tolmezzo, Tolmezzo ... 20,000
Cellulosa Nazlonale (Celna), TresigaUo 15,000

„ ,, „  Ferrara 7,000

120,000

II . Cellulose lor rayon :—
Snia Viscosa, Torviscosa ................  30,000
Soc. Fibro Tessili Artificial, Capua ... 15,000

45,000

W h e n  we com e to  ex am in e  th e  p re sen t 
s i tu a tio n  o f th is  in d u s tr ia l com plex, i t  is seen 
th a t  th e  g re a te r  p a r t  of i t  h a s  been la id  w aste  
an d  d iso rg an ised , w ith  l i t t le  im m ed ia te  p ro s
p ec t of r e h a b il i ta t io n , ow ing to  th e  alm ost 
com plete  lack  of tr a n sp o r t an d  raw  
m a te r ia ls . T h is  is  indeed , in som e so r t, the  
p o sitio n  of th e  m a jo r ity  of I ta l ia n  in d u s try , 
especia lly  in  th e  so u th -c e n tra l reg io n , w hich 
su ffe re d  m o s t b o th  f ro m  th e  a llie d  b o m b a rd 
m e n t a n d  f ro m  th e  sy s te m a tic  d e s tru c tio n  
w ro u g h t b y  th e  G e rm a n s , w h o  h a d  p le n ty  of 
t im e  to  c a r ry  o u t th i s  p a r t  o f th e i r  p ro 
g ra m m e  b e fo re  r e t r e a t in g  a c ro ss  th e  G o th ic  
L in e .

A m ong th e  p la n ts  w h ich  p roduced  ce llu 
lose fo r p ap er workB, th e  on ly  ones t h a t  are  
fu n c tio n in g , an d  th o se  only  p a r t ia l ly , a rc  th e  
fac to rie s  a t  P o g g ia  an d  T olm ezzo . T h u s  
th e  p a p e r  in d u s try  w hich  is m ak in g  labo rious 
effo rts to  reo rg a n ise  itse lf , h a s  so fa r  been 
u n ab le  to  a t ta in  a  p rodu c tio n  fig u re  h ig h e r 
th a n  20 p e r  cen t, of th a t  befo re  th e  w ar. 
R a w  m a te r ia ls  now  in  use  co n sist m a in ly  of 
m ech an ica l pu lp  an d  rep u lp ed  w aste  p ap er, 
a n d  th e  q u a lity  o f th e  m a te r ia l p roduced  is 
o f th e  poorest. On th e  o th e r  h a n d , se lling  
p rices h av e  reached  as tro n o m ica l h e ig h ts :  
g rad es  of p a p e r  w hich  before th e  w ar sold 
a t  3-4 lire  p e r  k g . a re  now  q u o ted  a t  70-80 
lire . T h e  few  cellu lose-typo  p ap ers  a v a il
ab le  a re  priced  a t  250-300 lire  p er k g ., w hile  
h an d -m ad e  p ap e rs  ra n g e  from  400 to  600 lire. 
T h is  is , of cou rse , a n  e n tire ly  a rtific ia l s i tu a 
tio n  an d  m erely  in d ica te s  th e  p recariousness 
of th e  p re se n t econom ic positio n .

T h e  cellu lose in d u s try  p ro p er in  I ta ly  
su ffered  m u ch  m ore  severe ly  a t  th e  h an d s  
of th e  G erm an s th a n  did th e  p a p e r in d u s try , 
p rin c ip a lly  because  i t  w as located  in a  com 
p a ra tiv e ly  sm a lt n u m b er of consp icuous 
m odern  fac to ries , w hereas th e  pap er w orks 
w ere  gen era lly  s i tu a te d  in  rem o te  v a lley s in 
N o r th  I t a ly  and  very  la rg e ly  escaped  d e v a s
ta t io n . i t  is  th e re fo re  p ro b a b le  th a t  th e  
p a p e r in d u s try  will m ak e  a  m ore ra p id  re-

eovery  th a n  th e  cellu lose in d u s try ;  indeed , 
th is  recovery  is now  u n d e r  w ay . H o w ev er, 
in v iew  of th e  sc a rc ity  of raw  m a te r ia ls  and  
th e  g ra d u a l ex h au s tio n  o f th e  rep u lp ed  w aste  
av a ilab le  th e  q u es tio n  o f a  ren ew al of th e  
cellu lose su p p ly  is a lread y  u rg e n t. T h e  m ost 
obv ious a n d  com plete  so lu tio n  w ould  be  th e  
rc -e s ta b lish m e n t o f su p p lie s  f ro m  ab ro ad . 
T h is  is  a  co m p ara tiv e ly  easy  m a tte r  in  th e  
ray o n  in d u s try , w h ich  ca n  re a d ily  o b ta in  
fo re ign  ex change by  re -e x p o rt of a  p ro p o r
tio n  of th e  cellu lose m a n u fa c tu re d  in to  te x 
tiles .

F o r  th e  p a p e r in d u s try , how ever, th e  so lu 
tio n  is  r a th e r  less obv ious, th o u g h  th e  neces
sa ry  fo re ig n  ex change could be  o b ta in ed  by 
m ean s o f ex p o rts  of h o r t ic u ltu ra l  a n d  a g r i
c u ltu ra l p ro d u c ts  an d  th e ir  d e r iv a tiv e s  (w ine, 
v e rm o u th , e tc .) .  H o w ev er, as su ch  p ro d u c ts  
w ill h a v e  to  be sold a t  in te rn a tio n a l  p rices, 
w hich  a t  th e  official r a te  of ex ch an g e  re p re 
se n t a  v a lu e  in  lire  10 to  20 tim e s  low er th a n  
in te rn a l  v a lu es , th e  re su lt  w ill be  to  m ak e  
dom estic  p ro d u c tio n  of cellu lose a  m uch  m ore 
econom ic p roced u re  th a n  th e  im p o rt of ce llu 
lose from  ab ro ad . T h u s  i t  a p p e a rs  like ly  
th a t  th e  cellu lose fac to ries  in  I ta ly  w ill a lso  
b e  g ra d u a l ly  se t  w o rk in g  a g a in , g re a tly  to  
th e  b en e fit o f th e  I t a l ia n  p a p e r  in d u s try , 
th o u g h  th is  is  n o t to  say  t h a t  th e  im p o r t  of 
ce llu lo se  is  to  cease  a lto g e th e r .

I f  I ta ly  is to  r ise  a g a in , how ever 
lab o rio u sly , and  to  reg a in  th e  econom ic p o si
tio n  w h ich  sh e  h a s  te m p o ra rily  lo s t b y  th e  
fo lly  of en g ag in g  in  w ar, n o t on ly  m u st th e  
c o n su m p tio n  of p ap e r p e r  h e a d  be  con sid er
a b ly  au g m en ted , b u t  a lso  th e  q u a lity  of th e  
p a p e r produced  m u st be  im pro v ed . T h u s  th e  
a n n u a l re q u ire m e n t o f cellu lose fo r th e  p ap e r 
in d u s try  w ill r ise  above 160,000 to n s  an d , 
w ith  th e  figure in c reasin g  y e a r  by  y e a r, a  
reaso n ab le  eq u ilib riu m  w ill b e  e s tab lish ed  
betw een  dom estic  p ro d u c tio n  an d  im p o rts , 
a s  is  n o rm a l in  o th e r  in d u s tr ie s . T h e  sm a ll 
b u t se lec t b an d  of w o rk m en , te ch n ic ian s , 
an d  a d m in is tra to rs  w ho, in  th e  te n  years  
preced ing  th e  w ar, b u il t  u p  a  new  in d u s try  
from  sc ta tc h , w ill see th a t  th e ir  a p p re n tic e 
sh ip  is  n o t w as ted , and  w ill reb u ild  i t  a g a in , 
how ever a rd u o u s  th e  ta sk .

A s p io n e e rs  in  th e  fie ld  o f m o b ile  la b o ra 
to ry  c o n s tru c tio n , d a tin g  f ro m  th e  f irs t  
g r e a t  w a r , B a ir d  & T a t l o c k  (L o n d o n ) , 
L t d ., 14-17 S t. C ro ss  S tre e t ,  L o n d o n , E .C . l ,  
w ere  n a tu r a l ly  c a lle d  u p o n , d u r in g  th e  
co u rse  o f  th e  re c e n t  s tru g g le , to  p ro v id e  
p ra c t ic a l ly  th e  w h o le  o f th is  h ig h ly  sp e c ia l
ised  e q u ip m e n t to  th e  A llie d  A rm ies . I l lu s 
t r a te d  d e sc rip tio n s  o f  th is  e q u ip m e n t a p p e a r  
in  th e  la te s t  issu e  o f th e  c o m p a n y ’s B u lle tin  
a n d  L a b o ra to ry  N o te s , w h ich  a lso  d e s c r ib e s  
th e  la te s t  d e v e lo p m e n ts  in  s in te re d  g la s s 
w a re  a n d  a  v a r ie ty  o f o th e r  ch em ica l 
a p p a ra tu s .
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Styrene Copolymers
A Study of their U ses in Surface Coatings

I N  a p a p e r  to  th e  L o n d o n  S e c tio n  o f th e  
Oil & C o lo u r C h e m is ts ’ A sso c ia tio n , a t  

i t s  m ee tin g  on  F e b ru a ry  15, M r. D . H . 
H e w itt  an d  M r. F .  A rm ita g e  d iscu ssed  th e  
use o f co p o ly m ers  o f s ty re n e  w ith  d ry in g  
o ils , a n d  m o re  e sp ec ia lly  w ith  d ry in g  oil 
p o ly m ers , in  th e  p ro d u c tio n  o f su rfa c e  
co a tin g s .

T h e  a u th o r s  co m m en ted  th a t ,  am ong  th o se  
raw  m a te r ia ls  of w h ich  p ro d u c tio n  h ad  been 
s tim u la te d  as a d ire c t re s u lt  o f th e  w a r , 
s ty re n e  w as p e rh a p s  th e  m o st in te re s t in g  as 
an  in g re d ie n t  o f s u rfa c e  c o a tin g s . T h e y  
o u tlin e d  th e  c o n s id e ra tio n s  w h ich , in  1942, 
h ad  g o v e rn ed  th e i r  ch o ice  o f s ty re n e  from  
a  la rg e  n u m b e r  o f p o ly m erisab le  m o n o m ers 
a s  a  su b je c t  fo r  r e se a rc h . A b o u t th a t  tim e  
th e y  su m m a rise d  th e  p o s itio n  in a  review  
p u b lish e d  e ls e w h e re ; an<l in  th e  p re se n t 
p a p e r  th e y  r e c a p i tu la te d  som e of th e ir  
e a r l ie r  c o n c lu s io n s , fro m  w h ich  i t  d id  n o t 
a p p e a r  t h a t  p o ly s ty re n e  w ou ld  becom e of 
firs; im p o rta n c e  e i th e r  a s  a  m a jo r  film -fo rm 
in g  in g re d ie n t  such  a s  n itro c e llu lo se  o r  a s  a 
v a rn ish  re s in . O n  th e  o th e r  h a n d , one im 
p o r ta n t  ty p e  o f  m o d ifica tio n , n am e ly , co p o ly 
m é r isa tio n , w as c o m p a ra tiv e ly  u n in v e s ti
g a te d  a t  th a t  e a r l ie r  d a te . C o p o ly m érisa 
tio n  w ith  co n v en tio n a l b ifu n c tio n a l m o le 
c u les , su c h  a s  m e th y l m e th a c ry la te ,  a p p e a re d  
to  o ffer l i t t le  a d v a n ta g e  e x c e p t fo r  m o d ifica 
tio n  o f so lu b ility  an d  ad h es io n  c h a ra c te r is 
tic s . C o p o ly m é risa tio n  w ith  b u ta d ie n e , 
h o w e v e r, w as k n o w n  to  g ive p o ly m ers in 
w hich  c ro ss -lin k in g  cou ld  be  effec ted  by 
v u lc a n is a tio n . I t  seem ed  t h a t  m o d ifica tio n  
w ith  d ien e  an d  o th e r  u n s a tu ra te d  b o d ies 
p re se n t in  v e g e ta b le  d ry in g  o ils  m ig h t be 
o f c o n s id e ra b le  in te re s t ,  b e a r in g  in m in d  th e  
su ccess w h ich  h a d  a t te n d e d  m o d ifica tio n  o f 
g ly cero l p h th a la te  an d  p h en o l fo rm a ld eh y d e  
resin s . T h e y  h a d  fo u n d  th a t  s ty re n e  po ly 
m erised  w ith  d e h y d ra te d  c a s to r  oil o v e r  a 
w ide  ra n g e  of p ro p o r tio n s  a n d , su rp r is in g ly , 
o v e r a w id e  ra n g e  o f v isc o sitie s  to  form  
h o m o g en o u s p ro d u c ts  h a v in g  in te re s t in g  
p ro p e r t ie s .

R e p o r t  o n  E x p e r i m e n t s

D isc u ss in g  th e  e x p e r im e n ta l w o rk , th e y  
d e sc rib e d  som e o f th e  re s u lts  o b ta in e d  w ith  
th e ir  s ta n d a rd  o r  n o rm a l copo lym er r e a c 
tio n  b e tw een  s ty re n e  an d  p o ly m ers c o n ta in 
in g  d ry in g -o il r a d ic a ls , th e i r  s ta n d a rd  fo r 
m u la tio n  b e in g  50 p a r ts  d ry in g  o il, 50 p a r ts  
s ty re n e  m o n o m er, a n d  100 p a r ts  so lv e n t. 
T h a t  fo rm u la tio n  re p re se n te d  a p a r t ic u la r  
re a c tio n  m ix tu re  w h ic h , in  c e r ta in  c irc u m 
sta n c e s , w o u ld  p ro d u c e  a lm o st co m p le te  
p o ly m e r is a tio n  o f th e  s ty re n e , y ie ld  a  c le a r  
v a rn is h  o f su ita b le  v isc o sity  fo r  p a in t  m a n u 
fa c tu re ,  an d  g ive a  c le a r , q u ic k -d ry in g  film

su b se q u e n tly  h a rd e n in g  by o x id a tio n  a f te r  
a d d itio n  o f th e  u su a l d r ie rs .

T h e  a u th o rs  w en t on  to  c o n s id e r  th e  
r e su lts  of v a ry in g  th e  p ro p o r t io n s  o f r e a c 
ta n t s  used . P a r t ic u la r ly  u se fu l p ro d u c ts  
co u ld  be o b ta in e d  w ith in  th e  s ty r e n e /o i l  
r a n g e s  o f fro m  4 0 /6 0  to  3 0 /4 0 , k e e p in g  th e  
so lv e n t a t  100 p a r ts ,  an d  u sin g  x y le n e  a s  
so lv e n t. T h a t  m e a n t an  a l te r a t io n  in  oil 
le n g th  of th e  fin ished  v a rn ish  fro m  45 to 
65 p e r  c e n t., since  th e  p o ly m e risa tio n  o f th e  
s ty re n e  w as n o t  q u ite  co m p le te . A ll p r o 
d u c ts  w ith in  th a t  r a n g e  y ie ld ed  c le a r  film s 
— a t  40 p e r  c e n t, oil le n g th  r a th e r  b r i t t le ,  
a n d  a t 60 p e r  c e n t, oil le n g th  flex ib le  a n d  
of good d u ra b il ity ,  b u t r a th e r  s lo w er in 
d ry in g . W ith in  th e  r a n g e  o f 45-65 p e r  c e n t, 
o il len g th , th e  p ro p o rtio n s  of so lv e n t p re se n t  
co u ld  also  be a l te re d . In c re a se  o f so lv e n t 
o v e r 50 p e r  c e n t . ,  a s  w ould  be e x p e c te d , 
re d u c e d  th e  r a te  o f s ty re n e  p o ly m e r is a t io n ;  
d e c re a se  o f so lv e n t below  50 p e r  cen t, 
a llow ed  th e  s ty re n e  to  p o ly m erise  f a s te r  an d  
p ro b a b ly  w ith  in c re a se d  m o le c u la r  w e ig h t, 
since  w ith  so lv e n t c o n te n t of less th a n  35 p e r  
c e n t. '  in c o m p a tib le  p ro d u c ts  w e re  o fte n  
o b ta in e d .

R e s u l t s  W i t h o u t  S o lv e n t

I f  th e  r e a c tio n  w ere  c a r r ie d  out. in  th e  
co m p le te  ab sen ce  o f so lv e n t, w ith  50 p a r ts  
s ty re n e  an d  50 p a r ts  o il, a  h e te ro g e n e o u s  
m ass r e s u l t e d ; b u t  h o m o g en e ity  m igh t be  
o b ta in e d  by ad d in g  th e  s ty re n e  a t  in te rv a ls  
to  th e  oil a n d  th u s  c o n tro llin g  th e  m o le c u la r  
w e ig h t o f th e  p o ly s ty re n e  ch a in s . W h e re  
c e r ta in  v a rn ish  re s in s  w ere  u se d  w ith  th e  
o il, h o w ev er, th e  s ty r e n e /v a rn is h  re a c tio n  
m ig h t b e  c a r r ie d  o u t  w ith  a ll  th e  r e a c ta n ts  
p re s e n t  from  th e  s ta r t ,  sin ce  th e  r e s in  se rv ed  
to  sh o r te n  th e  re su lt in g  s ty re n e  ch a in s , 
b es id es  slow ing  dow n th e  re a c t io n  r a te .  T h e  
so lv e n tle s s  ty p e  o f p ro d u c t  d iffe red  fu n d a 
m e n ta lly  from  th e  so lv e n t ty p e  in  so fa r  a 3 
i t  w as p e rm a n e n tly  th e rm o p la s tic .

D isc u ss in g  th e  r e s u l ts  o f th e  re p la c e m e n t 
of th e  so lv e n t x y len e  b y  w h ite  s p ir i t ,  th e  
a u th o rs  p o in te d  o u t t h a t  in  th e  s ta n d a rd  
re a c tio n , sin ce  w h ite  s p ir i t  w as an  in fe r io r  
so lv e n t fo r  p o ly s ty re n e  o r  co p o ly m ers c o n 
ta in in g  p o ly s ty ren e , fin ished  so lu tio n s  te n d e d  
to  be  o p a le sc e n t, a lth o u g h  film s w ere  q u ite  
c le a r ,  as w ith  x y le n e . A n  a d d it io n a l  d if fe r 
en ce  w as t h a t  r a te  o f v isco sity  in c re a se  in 
w h ite  sp ir i t  w as r a th e r  q u ic k e r  th a n ,  in  
x y le n e , as w o u ld  be  e x p e c te d ;  so th a t  w ith  
th e  sam e s ta r t in g  in g re d ie n ts  a  f in ish ed  v is
co s ity  of h a lf  po ise  m ig h t b e  o b ta in e d  in  less  
lim e  (say , 10 a s  a g a in s t 15 h o u rs ) ,  b u t  u n 
fo r tu n a te ly  th e  c h a n g e  in  r a te  o f s ty re n e  
p o ly m e risa tio n  d id  n o t c o rre sp o n d  w ith  th e  
in c re a se  in  r a te  of v isc o sity , so th a t

C
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in s te a d  of p o ly m eris in g  85-90 p e r  c e n t , of 
th e  s ty re n e , only  75-80 p e r  c e n t, w as  p o ly 
m erised . T h e  s ty re n e  c o n su m p tio n  cou ld  
he im p ro v e d , h o w ev er, by  th e  sam e te c h 
n iq u e  a s  in  so lv e n tle ss  v a rn ish e s , i.e .,  by 
th e  a d d itio n  o f s ty re n e  a t  in te rv a ls .  T h is  
te c h n iq u e  se rv ed  to g ive  less o p a le s c e n t p ro 
d u c ts . T h e  c h a r a c te r  o f th e  film  fro m  in 
te rv a l  a d d itio n  e x p e r im e n ts  w as  th e  sa m e , 
fo r  a ll  p ra c tic a l  p u rp o se s , a s  th e  film  fro m  
s tra ig h t  re flu x  w ith  a ll in g re d ie n ts  in  a t th e  
b e g in n in g . N o r  d i d 't h e  film  (e x c e p t fo r  a  
s lig h tly  lo n g e r p e r io d  of so lv e n t re lease )  
d in e r  in an y  r e sp e c t  fro m  a  x y len e  r e a c tio n  
film.

O bv iously , i t  w as po ss ib le  to  m ak e  copoly , 
m e rs  o f  a n y  g iv en  oil len g th  by  v a r io u s  
m e th o d s , s ta r t in g  w ith  d if fe re n t s ty r e n e /o i l  
r a t io s  a n d  p o ly m eris in g  to  a  p re -d e te rm in ec l 
d e g re e  b e fo re  d is t i l l in g  off u n co m b in ed  
sty re n e . B y c a re fu l  ch o ice  o f  p o ly m eris in g  
so lv e n t, t h a t  m ig h t b e  re c o v e re d  b e fo re  d is 
t i l la t io n  o f so lv e n t co m m enced . In  o th e r  
ca se s  i t  w as p o ss ib le  to  u se  a  h ig h  s ty r e n e /  
o il r a t io  a n d  s to p  th e  r e a c tio n  a t  a  low 
s ty re n e  co n su m p tio n . B y such  m e th o d s  th e  
s ty re n e  c h a in  le n g th  cou ld  in  som e m easu re  
be re g u la te d . A lte rn a tiv e ly , th e  c o n c e n tra 
tio n  of r e a c ta n ts  in  so lv e n t co u ld  b e  v a r ie d  
fo r  s im ila r  p u rp o se s  a n d  e i th e r  th e  ex cess 
rem o v ed  o r  th e  d efic iency  m ad e  good."

P r i n c i p a l  P r o p e r t i e s

F ro m  th e  in fo rm a tio n  c o lle c te d , th e  
a u th o rs  item ised  th e  s a l ie n t  p a in t-m a k in g  
p ro p e r t ie s  o f  th e  co p o ly m ers d e sc rib e d  :
(1) A ir  d ry  ra p id ly  to  to u c h  by so lv e n t r e 
lease  ; (2 ) a f te r -h a rd e n  in  th e  p re se n c e  o f 
d r ie rs  to  film s h a v in g  a  v a r ie ty  o f p ro p e r 
t ie s ;  (3) low  ac id  v a lu e  a n d  good s ta b il i ty  
to w a rd s  a ll  p ig m e n ts ;  (3) m o d e ra te  w e ttin g  
p ro p e r t ie s ,  b u t  e x c e lle n t su sp en s io n  fo r  p ig 
m e n ts ;  (5) p a le  co lo u r, good c o lo u r  r e t e n 
tio n , an d  lack  o f d i r t  r e te n t io n ;  (6) good  
w a te r  r e s is ta n c e :  (7) good e le c tr ic a l  p ro p e r 
tie s , p a r t ic u la r ly  w ith  r e g a rd  to  a n t i 
tra c k in g .

C om ing  to  th e  th e o re tic a l  c o n s id e ra tio n  
o f th e  n a tu r e  o f  th e  s ty re u e  a n d  d ry in g -o il 
r a d ic a ls , th e  a u th o r s  p o in te d  o u t th a t  th e  
n a tu r e  o f  th e  p o ly m e risa tio n  o f v in y l com 
p o u n d s  w as re la t iv e ly  w ell u n d e rs to o d . O n 
th e  o th e r  h a n d , c o p o ly m é risa tio n  w a s  a  p ro 
cess a b o u t th e  m ech an ism  o f w h ich  re la tiv e ly  
li t t le  w as k n o w n , ev en  in  th e  s im p le s t ca se  
o f th e  s im u lta n e o u s  p o ly m e ris a tio n  o f tw o  
p o ly m e risa b le  su b s ta n c e s , each  of w h ich  
w ould  p o ly m erise  re a d ily  u n d e r  th e  r e a c tio n  
co n d itio n s  o b ta in in g . T h e  co p o ly m e risa tio n  
of .s ty r e n e  w ith  d ry in g -o il r a d ic a ls  be low  
2 0 0 °C ., a n d  e sp e c ia lly  in  th e  p re se n c e  o f a 
so lv e n t, w as a  .m o re  d ifficu lt ca se , in  th a t  
th e  o il c o m p o n e n t o f th e  r e a c tio n  m ix tu re  
d id  n o t  n o rm a lly  p o ly m erise  re a d ily  u n d e r  
th e  c o n d itio n s  o f th e  re a c tio n .

T h e  co u rse  o f t h a t  r e a c tio n  d ep en d ed  
p r im a ri ly  011 th e  n a tu r e  a n d  th e  d e g re e  of

p o ly m e risa tio n  o f  th e  d ry in g -o il c o m p o n e n t 
o f th e  r e a c tio n  m ix tu re . T h e  a u th o r s  d e 
d u ced  fro m  th e i r  e x p e r im e n ta l  ev id en ce  a  
w o rk in g  h y p o th e s is  to  a c c o u n t fo r  th o se  
f a c ts ;  th e ir  p ro p o sa ls , in  th e  l ig h t  o f th e  
p ro g re s s  m ad e , w ere  (1) S ty re n e  p o ly 
m e r isa t io n  w ith  n o n -c o n ju g a te d  u n s a tu ra te d  
f a t ty  ac id  r a d ic a ls  w a s  a  c h a in  t r a n s f e r  p ro 
cess w h ich  p ro c e e d e d  m o re  ra p id ly  th a n  th e  
c o r re sp o n d in g  c h a in  t r a n s f e r  w ith  a  r e la 
tiv e ly  in e r t  so lv e n t such  a s  xy lo l.

(2) S ty re n e  co p o ly m e risa tio n  w ith  co n 
ju g a te d  fa t ty -a c id  r a d ic a ls  inv o lv ed  p ro p a 
g a tio n  o f  th e  s ty re n e  c h a in  a c ro ss  th e  co n 
ju g a te d  system  a s  in  th e  s ty re n e -b u ta d ie n e  
re a c tio n . In  p o ly re a c tiv e  sys tem s c h a in s  
w e re  sh o r t an d  th e  p ro d u c ts  h om ogeneous .

(3) W h e re  b o th  ty p e s  of r a d ic a l w ere  
p re se n t  in a  m o lecu le , th e  d e g re e  o f c o n 
ju g a t io n  in  c o n ju n c tio n  w ith  th e  co m p lex ity  
(v iscosity ) w ou ld  d e te rm in e  w h ich  p ro cess  
p re d o m in a te d  a n d  h en ce  th e  c o m p a tib ility  
o f th e  sp e c ie s  p ro d u c e d .

C o v e r in g  P a t e n t s

A n  in fin ite  v a r ie ty  o f ty p e s  cou ld  be p ro 
d u ced , an d  in  so f a r  a s  nov e l p ro d u c ts  an d  
p ro cesses  w ere  inv o lv ed  th ey  h a d  b een  
co v e red  b y  B r i t is h , U .S .,  a n d  D om in ion  
p a te n ts  p e n d in g  o r  g ra n te d  to  L ew is  B e rg e r  
& S on s, L td .

T h e  a u th o rs  ex p re sse d  th a n k s  to  th e  
d ir e c to rs  o f  L ew is  B e rg e r  & S o n s, L td . ,  fo r  
p e rm iss io n  to  p u b lish  th e  p a p e r ;  an d  to  
o th e r  m em b ers o f th e  team  w ho h a d  been  
co n c e rn e d  w ith  th e  p ro je c t .

Bleached Lac
. N e w  B r i t i s h  S t a n d a r d

W H E N  th e  B r it ish  S ta n d a rd  S p ec if ica  
tio n  fo r  L ac  (B .S . 954) w as issu ed , th e  

p o ss ib ility  w as en v isag ed  of o th e r  sp e c ific a 
t io n s  b e in g  p re p a re d  fo r  sp e c ia l ty p e s  o f 
lac  p ro d u c ts . T h e  B r i t i s h  S ta n d a rd s  I n s t i 
tu t io n  h a s  now  p re p a re d  a B r i t is h  S ta n 
d a rd  fo r  B le a c h e d  L a c  (B .S . 1284). T h is  
sp e c ifica tio n  s ta te s  th a t  b le a c h e d  lac  sh a ll 
be fh e  b le a c h e d  p ro d u c t  o f th e  la c  in se c t 
(I.nccifer lacca), t h a t  i t  sh a ll be  f ree  from  
ro s in  (co lo p h o n y ), a n d  sh a ll  n o t-  c o n ta in  
a rse n ic  (A s30 3) in  excess o f tw o p a r ts  p e r  
m illio n .

T w o g ra d e s  a re  spec ified , d iffe rin g  in  
a c id ity , co lo u r, c h lo r in e  c o n te n t ,  an d  in 
c e r ta in  fo rm s of m o is tu re . T h e  fo rm  a n d  
c o n d itio n  a re  spec ified , a lso  th e  sa m p lin g , 
f ree d o m  fro m  fo re ig n  m a tte r ,  w ax -free  
m in e ra l  a c id , ac id  v a lu e , so lu b ility  in  co ld  
a lco h o l, co lo u r, c h lo r in e  c o n te n t ,  an d  m o is
tu r e .  T h e re  a re  sp e c ia l c la u se s  r e la t in g  to  
ash  (m in e ra l w a te r)  a n d  le a d , c o n te n t. 
A p p e n d ic e s  d e sc rib e  th e  m e th o d  of te s t  fo r  
e ach  o f  th e  p ro p e r t ie s  m e n tio n e d . C o p ies 
fro m  th e  I n s t i tu t io n ,  28, V ic to r ia  S t re e t ,  
L o n d o n , S .W .l  (2s.).



M a r c h  2 3 , 19 4 6 THE C HE MI CA L  A G E 3 1 7

Royal Institute of Chemistry
The President’s Address

A T  th e  68th  a n n u a l m ee tin g  of the  R oya l 
I n s t i tu te  of C h em istry  held on M arch  12, 

1916, in  th e  room s of th e  R oya l Society, 
the  p re s id en t, P ro fesso r A lex an d er F in d la y , 
repo rted  th a t  m em b ersh ip  of th e  I n s t i tu te  
had  increased  by 459 to  9641- and  th e  reg is te r  
of s tu d e n ts  gone up  by 205 to  1411. S ince 
th e  conclusion  of h o stilitie s , he  sa id , th e  
a c tiv itie s  of th e  I n s t i tu te  h ad  expanded , 
an d  th e  C ouncil h ad  rev iew ed  a lm ost every 
fe a tu re  of th e  s tru c tu re  and  w ork of the  
In s t i tu te  to  see w here  m odifica tions and 
new deve lo p m en ts  w ere req u ired . T h is  
su rv ey  h ad  ranged  from  purely  dom estic 
m a tte rs , such as th e  co n s titu tio n  of th e  
C ouncil, to  q u estio n s invo lv ing  re la tio n s 
w ith  such  o rg an isa tio n s  as G overnm en t 
d e p a r tm e n ts , local a u th o r itie s , an d  u n iv e r
s it ie s ;  from  ed u ca tio n a l prob lem s such as 
the  s ta tu s  and  scope of N a tio n a l C ertificates 
in C h em istry  and  th e  o rg an isa tio n  of 
sc ien tific  cou rses to issues affecting  the  
s ta tu s  an d  w elfare  of ch em is ts  engaged  in 
v arious fields o f w o rk ; and  from  m atte rs  
long u n d er d iscussion , such as th e  re la tio n s 
w ith  th e  In s t i tu te  of persons not qualified 
for adm ission  to  th e  A ssocia tesh ip , to  new 
p roposals such  as th e  issue of a D irec to ry  
of In d e p e n d e n t C o n su ltan ts . T h e  Council 
had  received w ith  re g re t th e  re sig n a tio n  of 
M r. ,T. C. W h ite  from  th e  office of treasu re r , 
w hich  h e  h ad  h e ld  th ro u g h o u t th e  w ar.

In  h is  . p re s id en tia l ad d ress , P ro fesso r 
F in d la y  sa id  th a t  ch em is ts  m u st p lay  an 
im p o rta n t p a rt in th e  w ork of im prov ing  
th e  physica l an d  m a te ria l w ell-being  of th e  
c o m m u n ity . T h e  I n s t i tu te  also  would have  
to  b ea r  an  increased  burden  of re sp o n sib ility  
in  p ro m o tin g  th e  efficiency and usefu lness of 
a ll th o se  en g ag ed  in  th e  p rac tice  of ch em istry  
and  in secu rin g  th a t  such  cond itio n s were 
e s tab lish ed  a s  would en ab le  th e  special 
know ledge and  experience of ch em is ts  to  be 
used  to  th e  best ad v a n ta g e . In  all m a tte rs  
of n a tio n a l in te re s t in  w hich  th e  know ledge 
a n d  e x p e r ie n c e  o f its  m em b ers gave  it a 
r ig h t  "to s p e a k -o r  a c t w ith  au th o rity ,, th e  
I n s t i tu te  m u st be re a d y  to  g ive gu idance . 
I t  m u st be  m ore ready th a n  it  had  been in 
th e  p a s t to  ta k e  th e  in itia tiv e .

E x a m i n a t i o n  o f  W a t e r

S p e a k in g  o f  c h e m is ts  in  th e  p u b lic  
h e a lth  se rv ices , P ro fe s so r  F in d la y  in s is ted  
th a t  th e  chem ical and  bacterio log ical 
e x am in a tio n  of w a te r  m u s t be ca rr ie d  out 
by m en co m p e ten t b o th  in ch em is try  and 
in  b acterio logy . H e  issued a w arn in g  to 
th e  genera l pub lic  a n d  to  pub lic  a u th o r itie s  
th a t  d iversion  of th e  bacterio log ica l e x a m in a 
tio n s o f p o tab le  w a te r  aw ay  from  th o se  who 
w ere  c a rry in g  o u t th e  chem ical ex am in a tio n s

m ig h t lead  to  fa lse  in te rp re ta tio n s  of th e  
re su lts  of th e  ex am in a tio n s  an d  en ta il 
d a n g e r to  th e  co m m u n ity . H e  held it  to 
be a m a tte r  of im p o rtan c e  th a t  th e  I n s t i 
tu te ,  p ro b ab ly  in  co llab o ra tio n  w ith  o th e r 
bodies, shou ld  exert i tse lf  in o rd e r  to  b rin g  
a b o u t, in th e  m inds of th e  people as a  w hole, 
a  b e tte r  u n d e rs ta n d in g  of th e  n a tu re  and  
im p o rtan c e  of th e  w ork of ch em is ts  an d  a 
consequen t increase  in th e  esteem  in w hich 
th e  profession  is held by  th e  co m m u n ity . 
In  th e  so lu tio n  o f th e  m an y  u rg e n t  p ro b le m s 
of le e o n s tru c tio n , c h e m is ts  m u s t, w ith o u t an y  
(b o u g h t of d om ination  011 th e ir  p a r t  o r of 
c la im in g  to  force decisions in m a tte rs  w hich  
l a v . o u tsid e  th e ir  special p rov ince , be 
a d m itte d  to full and  free co llab o ra tio n  w ith  
those  w ho had  th e  resp o n s ib ility  of fram in g  
policy  and  of a d m in is te r in g  th e  affa irs of 
th e  country7. O nly in th is  w ay could th e re  
be ach ieved th a t m u tu a l ap p rec ia tio n  an d  
re sp e c t b e tw een  th e  sc ie n tis t  a n d  th e  p o li t i 
c ian  w hich  w ere  so im p o r ta n t  fo r th e  r e 
bu ild ing  of th e  p o st-w ar w orld .

P ro fesso r F in d la y  declared  D r. G era ld  
R oche L y n ch  elected as p resid en t of th e  
I n s t i tu te  fo r  th e  e n su in g  y e a r.

O f f ic e r s  a n d  M e m b e r s  o f  C o u n c i l

T h e  follow ing a re  th e  officers an d  m em bers 
ol C ouncil of th e  R oya l I n s t i tu te  of 
C hem istry  for 1946-47.

P resident : D r . G e ra ld  R oche L y n c h ,
O .B .E . Vice-presidents : M r. A. L .
R n e ,'a r a c h ,  D r . H . V. A. B risc o e , D r. 
W illiam  C u lle n , M r. G . E . D o d d s, P ro 
fesso r A le x a n d e r  Ki m il ay , a n d  M r. A. ,T. 
P r in c e , H ob. treasurer : D r .  D. W . Kc-nt; 
Jo n e s .

M embers o f Council : D r . H a r rv  B a in es, 
M r. T. E . B ow en, M r. W . G . C arey , D r. 
F re d erick  C h a llenge r, M r. R . 0 . C h irn sid e , 
M r. L . V . Cocks. D r. .T. W . Cook, F .R .S . ,  
D r. A lbert C o n lth ard , M r. .1. C. C ow ap, 
D r. C. J .  T . C ronshaw , D r. J .  0 .  C u tte r , 
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Chemical Industry in Eastern Germany
Efforts to Counteract Shortages

ST R E N U O U S  e ffo rts  h av e  been  m ad e , by 
th e  S ov ie t M ili ta ry  A d m in is tra tio n  in 

E a s te r n  G e rm a n y  a n d  by th e  G e rm a n  C en 
t r a l  A d m in is tra tio n  o p e ra tin g  in  th e  R u ssian  
zo n e , to  re s to re  in d u s tr ia l  a c tiv ity  to  i ts  
p e a c e -tim e  vo lum e, an d  th e  r e c o n s tru c tio n  
re p o r ts ,  p u b lish e d  la rg e ly  fo r  p ro p a g a n d a  
re a so n s , show  th a t  c o n s id e ra b le  p ro g re ss  
h a s  b een  m a d e  in  som e in d u s tr ie s . I n  
g e n e ra l, h o w ev er, w a r  d a m a g e , th e  d is o rg a n 
isa tio n  re su lt in g  fro m  th e  co lla p se  o f th e  
N a z i w a r  m ac h in e , a n d  lack  of tr a n s p o r t ,  
la b o u r , a n d  ra w  m a te r ia l  h av e  so h a m p e re d  
r e c o n s tru c tio n  th a t  even  now  p ro g re s s  is 
p iecem ea l a n d  la rg e ly  u n re la te d .

A l t e r n a t i v e  M a n u f a c tu r e s

In  th e  ch e m ic a l in d u s try  m an y  fa c to r ie s  
w e re  a b le  to  d ra w  on  o ld  s to c k s  a f te r  th e  
co llap se , an d  som e of th e  sm a lle r  w o rk s  an d  
la b o ra to r ie s  soon fo u n d  lim ite d  o p p o r tu n i
tie s  fo r  a  re su m p tio n  of th e i r  a c tiv itie s , 
th o u g h  o f te n  on ly  by p ro d u c in g  a l te rn a t iv e  
m a n u fa c tu re s . T h u s , in  B e rlin  som e 50 firm s 
a re  now  r e p o r te d  to  be  en g ag ed  in m ak in g  
p h a rm a c e u tic a l p r e p a ra t io n s , som e of th em  
fo rm e r  co sm etic  m a k e rs . T h e  d e m a n d  fo r  
se ra , v acc in es , a n d  s im ila r  p ro d u c ts  lias 
r ise n  s te ep ly  in  c o n n e c tio n  w ith  th e  in flu x  
o f th e  so -ca lled  “  r e - s e t t le r s ,”  i .e . ,  G e rm a n s  
fro m  th e  E a s t ,  a n d  th e  p ro d u c tio n  is eas ily  
an d  q u ick ly  a b so rb e d .

O f th e  h a lf-d o ze n  h y d ro g e n a tio n  p la n ts  
k n o w n  to  e x is t  in  th e  R u ss ia n  zo n e  of G e r 
m an y , on ly  tw o h a v e  la te ly  a p p e a re d  in  th e  
new s— th e  I .G . F a rb e n  p la n t  a t  L e u n a  an d  
th e  B ra b a g  p la n t  a t  M a g d e b u rg . B o th  o f 
th e se  a r e  r e p o r te d  in  la rg e -sc a le  p ro d u c tio n . 
T h e  B ra b a g  p la n t  re su m e d  th e  su p p ly  o f 
m o to r  sp ir i t  e a r ly  la s t  N o v em b er an d  is  now  
p ro d u c in g  a t  50 p e r  c e n t, o f th e  p re v io u s  
lev e l. B y  sp r in g  i t  w as to  m e e t a l l  th e  fu e l 
n eed s in  i ts  a re a . O f a b o u t 5000 w o rk e rs  
em p lo y ed  in  th e  p la n t  ail u n sp ec ified  n u m 
b e r  is s t i l l  r e p a ir in g  m a c h in e ry . A t L e u n a  
p ro d u c tio n  w as  re su m e d  r a th e r  e a r l ie r ,  an d  
bv S e p te m b e r  p ro g re s s  h a d  b e e n  so s a t is fa c 
to ry  t h a t  th e  o u tp u t  w as abo v e  th e  su p p ly  
q u o ta  p rev io u sly  fixed . T o w a rd s  th e  en d  o f 
th e  y e a r  th e  r a te  o f  p ro d u c tio n  of m o to r  
s p ir i t  a t  L e u n a  w as re p o r te d  to  ex cee d
100,000 to n s  p e r  an n u m , an d  f u r th e r  p ro 
g re ss  h a s  b een  c la im e d  sin ce .

In  th e  a b sen ce  of a n y  re c e n t new s ab o u t 
o th e r  h y d ro g e n a tio n  p la n ts  in  C e n tra l  G e r 
m an y  i t  seem s lik e ly  t h a t  th e se  a r c  to ' b e  
d ism a n tle d  a n d  t r a n s f e r re d  to  th e  E a s t .  
F ro m  P o la n d  i t  w as  r e p o r te d  e a r l ie r  t h a t  
one  o f th em , a t S c h w a rz h e id e , w as to  be  
rem o v ed , a n d  a c c o rd in g  to  th e  d ec is io n  of 
th e  A llied  C o n tro l C o u n c il a ll  s y n th e tic  o il 
p la n ts ,  in c lu d in g  th o se  s til l  w o rk in g  a t 
L e u n a  a n d  M a g d e b u rg , a re  e v e n tu a lly  to  be

d ism a n tle d  o r  d e s tro y e d . A t L e u n a  th e  p re 
se n t p ro d u c tio n  p ro g ra m m e  in c lu d e s  se v e ra l 
o th e r  fu e ls .

P ro d u c tio n  o f am m o n iu m  su lp h a te  w as r e 
sum ed  a t  L e u n a  as e a r ly  a s  la s t  J u n e .  E a r ly  
th is  y e a r  th e  m o n th ly  p ro d u c tio n  r a te  e x 
ceeded  10,000 to n s , a n d  e ffo rts  fo r  f u r th e r  
ex p a n s io n  hav e  been  m ad e  s in c e . T h e se  in 
c lu d ed  th e  re o p e n in g  o f a  n i t r a te  o f lim e  
p la n t .  T h e  p ro d u c tio n  o f c h e m ic a l f e r t i l i 
ser's in  g e n e ra l  is  in a d e q u a te  to  m e e t  a ll  r e 
q u ire m e n ts , a lth o u g h  th e  p o ta s h  m in es  a n d  
p ro cess in g  w o rk s  a s  w ell a s  p h o sp h a tic  f e r t i 
lise r fac to ries  w ere  ordered  by  M a rsh a l 
Z h u k o v  to  in tro d u c e  d a y -a n d -n ig h t w o rk  in  
th re e  sh if ts . P o ta s h  is n o rm a lly  u se d  in  
la rg e  q u a n t i t ie s  in  th e  su g a r-b e e t p ro d u c in g  
a r e a s  o f C e n tra l  G e rm a n y , w h e re  low -g rad e  
s a l ts  a re  usua lly , a p p lie d . C e r ta in  q u a n ti
tie s  seem , h o w ev er, to  h av e  b een  e x p o r te d  
re c e n tly  to  C z ech o slo v ak ia , a n d  p o ta sh  also  
fe a tu re s  in in te r -z o n a l  t r a d e  a g re e m e n ts  
co n c lu d ed  b e tw een  T h u r in g ia  a n d  B a v a r ia ,  
H esse  a n d  H a n o v e r .

A n o th e r  p ro d u c t se n t f ro m  T h u r in g ia  to  
th e  W e s te rn  zo n es  o f G e rm a n y  is  eell-w ool 
m a d e  a t  S c h w a rz a . T h is  p la n t ,  w h ich  is now  
m a k in g  cell-w ool a t a  r a te  o f a b o u t 50 to n s  
a  day , is  e x p e c te d  to  in c re a se  i ts  o u tp u t  
fu r th e r .  A sm a ll-sc a le  co m m erc ia l p la n t  fo r 

.m a k in g  p e r lo n , th e  G e rm a n  v e rs io n  of 
n y lo n , w as re c e n tly  p u t  in  o p e ra t io n  a f te r  
e x te n s iv e  t r ia ls  g o in g  b a c k  se v e ra l y e a rs . N o  
new s h a s  b e e n  re c e iv e d  fro m  o th e r  sy n th e tic  
fib re  w o rk s  in  th e  R u ss ia n  zo n e . T h e  
in d u s try  is  su ffe rin g  fro m  th e  sh o r ta g e  o f  
ce llu lo se , ch em ica ls , a n d  fuel.

S h o r t a g e  o f  R a w  M a t e r i a l s

S h o rta g e  o f fue l a n d  raw  m a te r ia ls  is  h a m 
p e r in g  in  p a r t ic u la r  th e  b ig g e r  m a k e rs  of 
fine c h e m ic a ls  a n d  d ru g s , w ho d e p e n d  on  
in te rm e d ia te s  fro m  o th e r  p a r t s  o f G e rm a n y . 
A s a  r e s u l t ,  th e r e  h av e  b een  im p o r ta n t  
c h a n g e s  in  p ro d u c tio n  p ro g ra m m e s . S c h e r 
ing  A .G . (B e r lin ) , B e h r in g  (M a rb u rg ) , 
S äch s isch e  S e ru m -W e rk e  (D resd en ) ' a re  all 
w o rk in g ;  th e  f irs t-m e n tio n e d  firm  h a s  b eg u n  
to  m a k e  p e n ic illin  an d  is to  d o u b le  i t s  p r o 
d u c tio n  o f in su lin  (now 2 ,000,000 u n its  a 
m o n th ) th i s  y e a r . T o  in c re a se  r a w  m a te r ia l  
su p p lie s , sy s te m a tic  c o lle c tio n  o f m ed ic in a l 
h e rb s  an d  p la n n e d  c u ltiv a tio n  o f  m e d ic in a l 
p la n ts  h av e  been  a r ra n g e d , w h ile  a b a t to i r  
b y -p ro d u c ts  a re  c o lle c te d  fo r  in su lin  m a k e rs . 
S e v e ra l th o u sa n d  to n s  o f r e s in s  a re  to  b e  o b 
ta in e d  th is  su m m er fro m  p in e  tr e e s , a n d  
h o rse -c h e s tn u ts  a re  co llec ted  fo r  a  firm  
m ak in g  a  c o n c e n tra te d  food  fro m  th em .

T h e  v ir tu a l  su sp en s io n  of co a l a n d  co k e  
sh ip m e n ts  to  C e n tra l  G e rm a n y  fro m  th e  
R u h r  a n d  S ile s ia  h a s  n e c e s s ita te d  new  u se s  
fo r  l ig n ite ,  l ig n ite  t a r ,  a n d  lig n ite  b r iq u e tte s .
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NEW RESEARCH 
STATION

A  v ie w  o f  t h e  m a n s io n  
( r i g h t )  a n d  t h e  d r i v e  
( b e lo w ) ,  f o r m i n g  p a r t  
o f  t h e  F e r n h u r s t  e s t a t e  
o f  t h e  l a t e  S i r  F e l ix  
S c h u s t e r ,  n e a r  H a s l e -  
m e r e ,  S u r r e y ,  w h ic h  
h a s  b e e n  a c q u i r e d  b y  
P l a n t  P r o t e c t i o n ,  L td . ,  
w i t h  t h e  p u r p o s e  o f

d e v e lo p in g  i t  a s  a  h o r t i c u l t u r a l  
r e s e a r c h  s t a t i o n .  L a b o r a t o r i e s ,  
a  l e c t u r e  t h e a t r e ,  a n d  p h o t o 
g r a p h i c  s t u d i o s  w i l l  b e  i n s t a l l e d  
in  t h e  m a n s i o n .  T h e  e s t a t e  w i l l  
b e  e q u ip p e d  f o r  t h e  e v a lu a t io n  
a n d  f i e ld  t r i a l  o f  p e s t  a n d  d i s e a s e  
c o n t r o l  b y  c h e m i c a l s  w h ic h  a r e  
c o n s t a n t ly  b e i n g  e v o lv e d  b y  t h e  
f u n d a m e n t a l  r e s e a r c h  u n d e r 
t a k e n  b y  I .C . I .  o n  b e h a l f  o f  

P l a n t  P r o t e c t io n .

Parliamentary Topics
P e n ic i l l i n

I N th e  H o u se  o f C om m ons la s t  w eek , M r. 
K irb y  a s k e d ' th e  M in is te r  o f S u p p ly  to 

m a k e  a  s ta te m e n t  on  p ro g re s s , n u m b e r  e m 
p lo y ed , an d  o u tp u t  a t  th e  new  p en ic ill in  
f a c to ry , S p e k e , L iv e rp o o l.

M r L e o n a rd  : P ro d u c tio n  a t  th is  fa c to ry  
is  a t  p re se n t  in  its  in i t ia l  s ta g es  a n d  th e  
n u m b e r  o f p eo p le  em ployed  is 311. O u t
p u t  is  r is in g  s te a d ily  a t  a r a te  w h ich  is e x 
p e c te d  soon  to  in c re a se  w h en  in i t ia l  difficul
t ie s  h av e  b een  o vercom e an d  th e  s ta ll  is 
fu lly  tr a in e d .

P o ly v in y l  C h lo r id e

M r. A. L ew is  a sk ed  th e  P re s id e n t  o f th e  
B o a rd  o f T ra d e  w hy  t i ta n iu m  o x id e  a n d  t r i-  
c re sy l p h o sp h a te , w h ich  a re  r e q u ire d  fo r  th e  
p ro d u c tio n  o f  c o lo u re d  po ly v in y l c h lo r id e , 
w e re  b e in g  e x p o r te d , o n  in s tru c tio n s  fro m  
h is  D e p a r tm e n t,  to  such  a n  e x te n t  t h a t  th e  
m a n u fa c tu re rs  of po ly v in y l c h lo rid e  h a d  no  
s to c k s  a v a ila b le  fo r  su p p ly in g  th is  com 
m o d ity  to  m a n u fa c tu re rs  o f e x tru d e d  p ro 
d u c ts  u s in g  p o ly v in y l c h lo r id e  in  th is  
co u n try .

S ir  S . C r ip p s  : E x p o r ts  of t i ta n iu m  o x id e  
h a v e  b e e n  p e rm itte d  to  an  e x te n t  a g re e d

w ith  th e  m a n u fa c tu re rs  in  o rd e r  to  m ee t th e  
n eed s  o f E m p ire  c o u n tr ie s . N o a r ra n g e 
m e n t h a s  been  m ad e  b y  m y D e p a r tm e n t as 
to  th e  level o f e x p o r ts  o f tr ic re sy l p h o sp h a te . 
I n q u ir ie s  a re  b e in g  m ad e  re g a rd in g  th e  su p 
p ly  o f  th ese  m a te r ia ls  to  m a n u fa c tu re rs  o f 
co lo u red  p o ly v in y l c h lo r id e  a n d  th e  effec t of 
a n y  sh o r ta g e  o n  th e  o u tp u t  o f e x tru d e d  
p ro d u c ts .

U r a n i u m  a n d  T h o r i u m

M r. B la c k b u rn  a sk ed  th e  P r im e  M in is te r  
w h e th e r  he  w ou ld  ta k e  s te p s  to  e n s u re  t h a t  
a ll q u a n t i t ie s  o f u ra n iu m  an d  th o r iu m  in th e  
B r it ish  C o m m o n w ea lth  a n d  E m p ire  w ere  
a c q u ire d  by H .M . G o v e rn m e n t o r  by a  C o m 
m o n w ea lth  o r  E m p ire  G o v e rn m e n t.

T h e  P r im e  M in is te r  re p lie d  th a t  s te p s  
h ad  a lre a d y  been  ta k e n  to  e n su re  fu ll  c o n 
tro l  ov er th e  d isp o sa l o f su ch  su p p lie s .

S c i e n t i f i c  M a n p o w e r

W ing -C o m m an d er M illin g to n  asked  th e  
L o rd  P re s id e n t of th e  C ouncil w hen th e  
R e p o rt of th e  Scientific  M anpow er C om m is
sion  m ig h t be expected . M r. H e rb e r t  M orrison  
rep lied  th a t  th e  C o m m ittee  on S cien tific  M a n 
pow er hoped to  p resen t a  re p o rt w ith in  th e  
n e x t few  w eeks. H e  w ould g ive ca re fu l 
consid era tio n  to  th e  qu estio n  of p u b lica tio n .
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Personal Notes
M r . F . J .  T r it t o n ,. B .S c ., A .R .I .C . ,  h a s  

b e e n  e lec ted  p re s id e n t  o f th e  R o y a l P h o to 
g ra p h ic  S o c ie ty  o f G re a t  B r i ta in .

M il. P . P . L e v y , w ho is jo in in g  th e  h o a rd  
of H . B . B a rn a r d  & S o n s, L td . ,  as from  
A p ril  1, h a s  h a d  c o n s id e ra b le  e x p e r ie n c e  in  
th e  n o n -fe rro u s  m e ta l t r a d e .

M u. R . S m i i .e s , of I .C . I .  (B illin g h a m ), 
L td . ,  lia s  b een  a p p o in te d  ho n . se c re ta ry  of 
th e  new ly -fo rm ed  L a n a rk s h ire  G ro u p  of th e  
R oya l S o c ie ty  fo r  th e  P re v e n tio n  of A cc i
d e n ts .

M r . J o h n  B r o w n  h a s  r e t i r e d  fro m  th e  
g e n e ra l s e c re ta ry s h ip  o f th e  I ro n  a n d  S te e l 
' t r a d e s ’ C o n fe d e ra tio n  a n d . i s  su c ceed ed  by 
M r . L in c o l n  E v a n s , p rev io u sly  b ra n c h  
se c re ta ry  an d  o rg a n is e r  a n d  la t te r ly  ass is
ta n t  se c re ta ry .

P r o f e s s o r  L e s l i e  A i t c h i s o n ,  r e c e n t ly  
a p p o i n t e d  to  t h e  n e w  C h a i r  o f  I n d u s t r i a l  
M e t a l lu r g y  a t  B i r m i n g h a m  U n i v e r s i t y ,  
a s  a l r e a d y  a n n o u n c e d .  H i s  d e p a r t m e n t  
w i l l  b e  e n a b l e d ,  b y  m e a n s  o f  t h e  g e n e r o u s  
g i f t  r e c o r d e d  i n  o u r  l a s t  i s s u e ,  t o  s t a r t  

i t s  a c t i v i t i e s  i m m e d i a t e l y .

T h e  h o n o ra ry  d e g re e  o f L L .D . in th e  
U n iv e rs ity  o f E d in b u rg h  is to  be  o ffered  by 
th e  S e n a tu s  to  P r o f e s s o r  F r e d e r ic  J o l io 't  
a n d  M a da m e  I r e n e  J o l io t -C u r i i .. jo in t  
N obel la u re a te s . T h e  g ra d u a t io n  c e re 
m o n ia l w ill he  h e ld  on  .Ju n e  28.

M r . C . G . G . B o s w o o d  (h i th e r to  se c re 
ta ry  a n d  g e n e ra l m a n a g e r) , M r .  A . S . G i l l ,  
a n d  M r . C . E . G . N y e  h a v e  b een  e le c te d  
to  th e  h o a rd  o f G eo rg e  C o h e n , S o n s & C o ., 
L td . ,  us sp e c ia l d ir e c to rs . M r . R . S . F e r r y  
h a s  b een  a p p o in te d  se c re ta ry  o f  th e  com 
p a n y .

In  a d d it io n  to  th e  “  in d e p e n d e n t ”  m em 
b e rs  of w o rk in g  p a r t ie s  lis ted  la s t  w eek , tw o  
o f th e  c h a irm e n  a re  w ell-k n o w n  p e r s o n a li
t ie s  in  th e  ch em ica l in d u s tr ie s . M u.

G eoffreat C u n l if f e , m a n a g in g  d ir e c to r  of 
th e  B r i t is h  A lu m in iu m  C o m p an y , is  c h a i r 
m an  o f th e  w o rk in g  p a r ty  fo r  th e  c a rp e t  
in d u s try ;  a n d  M r . S . J .  L . H a r d ie , D .S .O ., 
c h a irm a n  of th e  B r it ish  O xygen  C o m p an y , 
p re s id e s  o v e r th e  ju te  w o rk in g  p a r ty .

A m ong th e  25 c a n d id a te s  re c o m m en d ed  by 
th e  C o u n c il o f th e  R o y a l S o c ie ty  fo r  e le c 
tio n  to  th e  fe llo w sh ip  a t  th e  m e e tin g  on 
M a rc h  21, th e  fo llo w in g  a re  of e sp ec ia l 
in te re s t  to  th e  ch e m ic a l i n d u s t r y ; D r . 
W i l s o n  B a k e r , P ro fe s s o r  o f  O rg a n ic  C h e m 
is try  a t  B r is to l  U n iv e r s i ty ;  D r . I I .  J .  
E m e l e u s , R e a d e r  in  in o rg a n ic  C h e m is try  
a t  C a m b r id g e ; D r . 15. A . G u g g e n h e im , 
L e c tu re r  in  C h e m ica l T h e rm o d y n a m ic s  a t 
U n iv e rs ity  C o lleg e , L o n d o n ; a n d  M it. H . YY. 
T h o m f s ON, U n iv e rs ity  D e m o n s tra to r  in 
C h e m is try  a t  O x fo rd . P ro fe s so r  B a k e r  is  
d is tin g u is h e d  in  re se a rc h  on th e  s t ru c tu r e  o f 
n a tu r a l  co lo u r in g  m a t te r s ;  D r . E m e le u s  is  
w ell k now n  fo r  h is  s tu d ie s  o f th e  s ilico n  an d  
flu o rin e  c o m p o u n d s ; D r . G u g g e n h e im ’s co n 
tr ib u t io n s  to  s ta tis t ic a l  m e c h a n ic s  a re  o u t
s ta n d in g  ; w h ile  M r. T h o m p so n  h a s  c a r r ie d  
o u t r e m a rk a b le  w o rk  on th e  a p p lic a t io n  o f 
sp e c tro sc o p ic  m e th o d s  (e sp ec ia lly  in fra -re d )  
to  ch em ica l p ro b lem s.

O bituary
M r . C o r n e l iu s  M il t o n  B io o a r t , a 

fo rm er d irec to r  of th e  W e s te rn  C hem ical 
C om pany (P a is le y ) , L td . ,  h as  d ied  in 
G lasgow .

M i;. A l e x a n d e r  C a m p b e l l , w hose d e a th  
o c c u rre d  in  G lasg o w  on M a rch  12, w as 
ch em ica l e n g in e e r  on th e  s ta ff  o f E rn e s t  
S c o tt . t  C o ., a n d  G eo rg e  S c o tt  & S on  (L o n 
d o n ) , L td . W id e ly  k n o w n  in  th e  ch em ica l 
in d u s try  in S c o tla n d  a n d  in  th e  N o rth  an d  
M id la n d s  of E n g la n d , M r. C a m p b e ll 
t r a v e lle d  e x te n s iv e ly  a b ro a d  fo r th e  firm , 
w h ich  h e  jo in e d  in  1915. H e  w as in  h is  
50th y e a r . ____________________

A  n u m b e r  o f new  D a ta  S h e e ts  h av e  
re c e n tly  b een  issu ed  fo r  th e  K o d a k  D ata 
B o o k  "o f  A p p l ie d  P h o t o g r a p h y . S h e e t 
N o. B2 (pp . 9) d e a ls  w ith  16-mra. e ine- 
m ie ro g rn p h y . S lo w -m o tio n  a n d  tim e -la p se  
c in e m a to g ra p h y  a re  d isc u sse d  in  r e la t io n  to  
th e  m ic ro sco p e , a n d  s u ita b le  " a p p a r a tu s ,  
o p tic a l  sy s tem , a n d  film s a re  d e s c rib e d . A 
b ib lio g ra p h y  is  in c lu d e d . S h te ts  X 43 an d  
X44 give d e ta i ls  o f K o d ach ro m e  F ilm  (D ay 
lig h t T ype) a n d  K o d a c h ro m e  F ilm , T y p e  A . 
S h e e t X 45 (pp . 6 ) d isc u sse s  K o d a k  P h o to 
g ra p h ic  P a p e r s  in  g e n e ra l te rm s , a n d  th e n  
goes on  to  g ive d e ta i ls  o f som e of th e  m o re  
im p o r ta n t  g ra d e s . S h e e t X 46 is  c o n ce rn ed  
w ith  K o d ak  P . 1500 L ig h tn in g  P re s s  P a n .  
P la te .  A n ew  In d e x  h a s  b e e n  issu e d . I t  
i s  s ta te d  t h a t  s in c e  th e  p r e s e n t  r in g  b in d e r  
is  o v e rc ro w d e d , a  second  b in d e r  (V ol. 3) in 
th e  sam e sty le  m ay  now  b e  o b ta in e d  a t  a  
co s t o f 5 s ., p o st f re e , from  K o d ak , L td .
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General N ew s-------------
-----------From W eek to Week

T he firs t b u lle tin  of th e  S ta n d a rd s  I n s t i tu 
tion of P a le s tin e  can  now  be seen in th e  
lib ra ry  of th e  B ritish  S ta n d a rd s  In s t i tu t io n .

D rillin g  fo r oil h as been  s ta rte d  by 
en g in eers  of th e  A nglo-A m erican  Oil Com 
pan y  a t  G rin g ley -o n -tlie -H ill, n ea r  D on
ca s te r , Y o rksh ire .

T he firs t sh ip m e n t (1200 ton s) of Sw edish 
w ood-pulp to  a rriv e  in th is  co u n try  since 
1939 h a s  been un loaded  a t  W a tc h e t , Som er
se t ,  an d  is b e ing  d is tr ib u te d  in  th e  W est 
C o u n try .

R e su m p tio n  of tra d e  w ith  S iam  by persons 
in  th e  U n ite d  K ingdom  is a u th o rised  by 
th re e  o rders recen tly  issued  u n d er the  T ra d 
in g  w ith  th e  E n em y  A ct, 1939. T h e  orders 
a re  S .R . & O ’s ., 1940, N o. 292, 293 and  291.

T he te lep h o n e  serv ice w ith  P a le s tin e  has 
been reopened  and  w ill be av a ilab le  from  
8  a .m . to  11.30 a .m . and  from  4 p .m . to
5.45 p .m . G .M .T . d a ily . T h e  ch arg e  fo r a  
th re e -m in u te  call wilL be JE3 6s ., an d  th e  
re p o rt c h a rg e  (w here  app licab le) will bo 6s.

A n o u tb re a k  of fire a t  th e  w orks of th e  
S h c ttle s to n  Oil an d  C hem ical Co., L td . .  
G lasgow , la s t  w eek, caused  a ta r  s to rag e  
ta n k  to explode and  sen t a s tream  of b u rn 
ing  ta r  th ro u g h  ad jo in in g  roadw ays. Sand 
w as u sed  to  check th e  blaze.

T h e  P o s t  Office is rece iv ing  m an y  le tte rs  
from  people on th e  C o n tin en t com plain ing  
of th e  fo rg e tfu ln ess of frien d s in  th e  U nileij 
K in g d o m  w ho co n tin u e  to  s ta m p  th e ir  le tte rs  
w ith  th e  insuffic ien t am o u n t of 2£d. T he 
co rre c t p o sta g e  is  3d.

A S co ttish  S ta t is t ic a l  R esearch  B u reau  h a s  
been se t u p , i t  is an n o u n ced , a f te r  d iscus
sions b etw een  th e  fo u r S co ttish  u n iv ersities  
an d  th e  F a c u lty  of A c tu aries . T h e  secre
ta ry  is M r. E . W a u g h , F a c u lty  of A ctu aries , 
23 S t. A ndrew  S q u are , E d in b u rg h .

A t C h a th a m , K e n t, la s t  M onday , a  schem e 
fo r an  in d u s tr ia l tra d in g  e s ta te  fo r new  in 
d u s tr ie s  in th e  M edw ay a rea  w as approved  
a t  a  tow n m eetin g . I t  is rep o rted  that- 45 
concerns h av e  a lread y  app lied  fo r fac to ry  
s ite s .

A su rv ey  of th e  p e a t resources of S co tland  
is to  be m ade, acco rd ing  to  S ir P a tr ic k  
D o llan , ch a irm an  of th e  S co ttish  F u e l 
E conom y C om m ittee . T h e  m ain  p u rpose  of 
th e  su rv ey , i t  is  s ta te d , is th e  su p p le m e n t
in g  of d o m es tic  fuel supp lies .

T h e  B ritish  Colour C ouncil H o sie ry  C on
su lta tiv e  C o m m ittee  anno u n ces th e  issu e , for 
1946, of e ig h t co lours fo r w om en’s- stock in g s , 
in p lace  of th e  fo u r th a t  hav e  been in 
use  since  1940— a w elcom e re lief from  
"  a u s te r i ty .”  T h e  colours h a v e  been chosen 
also  to  m ee t th e  needs of th e  export m ark e t.

T echn ica l tex t-b o o k s on all su b je c ts , in 
c lu d in g  m e ta llu rg y  an d  in d u s tr ia l ch e m is try , 
a re  u rg e n tly  needed in C h ina . B ritish  
U n ited  Aid to  C h ina , 57 N ew  B ond S tre e t, 
L on d o n , W . l ,  w ill be g lad  to fo rw ard  to  th e  
propei- q u a r te r  an y  such vo lum es as can  be 
sp a red .

I .C .I .  (W id n es) D ra m a tic  Society  are  
fo llow ing u p  th e ir  successfu l p re se n ta tio n  
la s t w eek of N oel C o w ard 's  com edy “  B lith e  
S p ir it  ”  by com peting  in  th e  th ird  a n n u a l 
d ram a  fes tiv a l of th e  W id n e s . S ociety  of 
A rts . T h e  fe s tiv a l la s ts  from  M arch  30 to  
A pril 6 , an d  “  B lith e  S p ir it  ”  w ill be p re 
s e n te d , on A pril 1.

T h e  E ireaam  M in is te r  fo r In d u s try  and 
Com m erce h as m ade o rd ers  p e rm ittin g  th e  
ra is in g  of th e  w eekly  cost-o f-liv ing  bonus in 
severa l in d u str ie s , inc lu d in g  (in  th e  ch em i
cal in d u str ie s)  p h o sp h a te  m in in g  (C lare) 
15s., ochre m in in g  (W icklow ) 12s,, gypsum  
m in ing  (M o n ag h an ) 16s., in d u s tr ia l gases 
(D u b lin ) 15s.

W ith  th e  co-operation  of the  ra ilw ay  com 
pan ies , th e  P o s t Office in te n d s  in M ay to  
re s to re  seven m ore tra v e llin g  p o st offices, 
w hich  w ill en ab le  th e  P o s t Office to  g ive 
de liv ery  by  firs t p o st n e x t d a y  (excep t 
S un d ay s) any w h ere  in  E n g la n d  and  W ales  
of co rrespondence  posted  in  L ondon  in  tim e 
fo r th e  4 /5 .30  p .m . co llections.

T he M a rk  C o m m ittee  of th e  B ritish  S ta n 
d a rd s  In s t i tu t io n  h a s  d raw n  up , in co lla 
b o ra tio n  w ith  th e  B r itish  P la s tic s  F e d e ra 
tio n , a  ce rtifica tion  schem e ap p licab le  to  
p la s tic  m a te ria ls  and  to  p ro d u c ts  m ade of 
p la s tic s . T h is  m ark  m ay  be  used  u n d e r 
licence from  th e  B .S .I .  by m a n u fa c tu re rs  of 
p las tic  m a te r ia ls  w hich  conform  to  a  B .S . 
specification .

E x p o rte rs  w ho w ish  to  send goods to  
H o llan d  are  adv ised  by th e  B oard  of T ra d e  
th a t  it is  110 longer n ecessary  to  m ake s h ip 
p in g  a rra n g e m e n ts  th ro u g h  th e  N e th e r la n d s  
Office for R e lief a n d  R e h a b ilita tio n , and  
th e y  m ay  co n tac t th e ir  no rm al sh ip p in g  
a g e n ts  in th e  u sua l w ay . T ra d e rs  shou ld  
sa tis fy  th em se lves th a t  im port licenses 
h av e  been issued by th e  D u tch  a u th o r itie s  
before effecting  sh ip m en ts .

I t  is rep o rted  in  th e  Scotsm an  th a t  a 
fac to ry  fo r th e  m a n u fa c tu re  of pen ic illin  m ay  
be  e s tab lish ed  a t  H illin g to n , Glasgow-, if a 
licence can  be o b ta in ed  from  th e  M in is try  
of S upp ly . T h e  new  en te rp rise  is  sa id  to  
be sponsored  by th e  H e y d en  C orpo ra tion  of 
New- Y ork , an d  th e  am o u n t to  be sp e n t on it 
is  in th e  n a tu re  of ,£625,000. I t  is s ta te d  
th a t  eq u ip m en t fo r th e  fac to ry , w hich  w ould 
em ploy 900 m en an d  100 w om en, is  read y  
fo r sh ip m e n t from  th e  U .S .A .
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T h e  T rad e  A greem en t concluded  betw een  
th e  U n ited  K ingdom  a n d  A rg en tin a  on 
D ecem ber 1, 1936, w as due to exp ire  on 
F e b ru a ry  21, 19-16, in  view  of th e  six  m o n th s ' 
n o tice  o f te rm in a tio n  g iven by th e  A rg en 
tin e  G o v ern m en t on A u g u st 21 la s t. I t  h as , 
how ever, now  been a r ra n g e d  th a t  th e  ag re e 
m e n t shou ld  be reg a rd ed  as rem a in in g  in 
force for" a  f u r th e r  period  o f six  m o n th s  in  
th e  form  of a  g e n tle m e n ’s ag reem en t.

A w arn in g  a g a in s t an y  lig h t a d v e n tu r in g  
in to  th e  p la s tic  in d u s tr ie s  w as g iven las t
w eek by M r. H . V . P o t te r ,  m an ag in g  d irec 
to r  o f B a k c litc , L td . ,  ad d ress in g  E d in b u rg h  
C ity  B u sin ess C lub . T h e  m agic  word 
“  p la s t ic s ,”  he  sh id , h ad  caused  in fla ted  
S to ck  E x c h a n g e  q u o ta tio n s  an d  a g re a t  deal 
of m is -s ta te m e n t. T h e re  w ere d e lin ite  pos
sib ilitie s  in  th e  in d u s try , b u t th ey  w ere
lim ited  by  th e  av a ila b ility  of raw  m a te ria ls .

A new  ed itio n  of th e  D .S .I .B .  book let, 
“  T e s ts  011 V o lu m etric  G la ssw a re ,”  h as been 
issued  by th e  M etro logy  D iv ision  of th e  
N a tio n a l P h y s ic a l L a b o ra to ry . I t  co n ta in s 
p a r tic u la rs  of th e  reg u la tio n s  covering  te s ts  
of la b o ra to ry  g la ssw are  in  C lass A (h ig h est 
accu racy ) and  C lass B  (good com m ercial 
q u a lity )  and  of verifica tio n  fees an d  o th e r
ch arg es . C opies m ay  be o b ta in ed  by  read e rs
o f T h e  C h e m ic a l  A g e  fro m  th e  D ire c to r  of 
th e  N .P .L . ,  T e d d in g to n , M iddlesex .

W rex h am  an d  S o u th  L a n c a sh ire  a re  th e  
a re a s  chosen by th e  G o v ern m en t fo r 
d evelopm en t in  th e  firs t p lace  u n d e r  th e  
new  D is tr ib u tio n  of I n d u s try  (D evelopm en t 
A reas) O rder. H e a v y  unem p lo y m en t h as 
begun  to  a p p e a r  in  b o th  a reas , especially  
w ith  w om eu in  th e  D en b ig h sh ire  a rea  since 
th e  closing  of th e  B .O .F . a t  M arch w ie l. I t  
is  p roposed  to  develop th is  ex ten s iv e  fac to ry  
a s  a  b ran ch  of th e  S o u th  W ales  T ra d in g  
E s ta te ,  an d  th e  B o a rd  of T ra d e  hopes to  
induce  in d u s tr ia lis ts  to  go b o th  th e re  and  
to  th e  W ig a n -S t. H e le n s  a rea .

F ib re  g lass  m ad e  in to  c u r ta in s , fab ric s , 
ta b le c lo th s , e tc ., w as d isp lay ed  a t  an  e x h ib i
tio n  w hich  opened  a t  S t. H e len s , la s t w eek. 
M r. G . L . P ilk in g to n , ch a irm an  of M essrs . 
P ilk in g to n  B ro s ., s ta te d  a t  th e  o pen ing  th a t  
th e  m a n u fa c tu re  of fib re  g lass  h a d  been 
s ta r te d  a t  S t. H e le n s  a s  w ell a s  G lasgow . 
P ro fesso r H . M oore, w ho occupies th e  c h a ir  
in  g lass techno logy  a t  Sheffield U n iv e rs ity , 
a n d  w as fo rm erly  asso c ia ted  w ith  P ilk in g to n  
B ro s ., sa id  B r ita in  h a d  been  saved  by  th e  
fac t t h a t  h e re  an d  now here  else h a d  been 
a g la ss  w h ich , com bined w ith  e lec trica l 
know ledge an d  sc ience, p roduced  ra d a r  p a r ts .

On A pril 6 n e x t, th e  p rac tice s  of 
M a c ta g g a r t a n d  E v a n s , co n su ltin g  chem ical 
en g in ee rs , 1-1 Old Q ueen S tre e t , L ondon  
S .W .l ,  and  of M u rra y , B u ll an d  S pencer, 
L td . ,  co n su ltin g  a n d  resea rch  ch em is ts , 20 
K in n e r to n  S tre e t, L o n d o n . S .W .l ,  w ill be 
a m a lg a m a te d . T h e  t i t le  of th e  la t te r  com 

p an y  w ill be ch an g ed  to  M u rra y , M a c ta g g a r t 
an d  C o., L td . ,  c o n su ltin g  tech n o lo g ists , and  
M r. E . F . M a c ta g g a r t w ill jo in  th e  B oard  
a s  jo in t  m an ag in g  d irec to r  w ith  M r. H . D . 
M u rra y . In v o ices an d  acco u n ts  fo r th e  new  
com pany  sh o u ld  be se n t to  20 K in n e rto n  
S tre e t.

Foreign News
A n a t te m p t  is be in g  m ad e  to  develop th e  

su lp h u r  m in es a t  M e rsa  F a trn a , s o u th  of 
M assow a, E r i tr e a .

Oil ex p lo ita tio n  in  F re n c h  E q u a to ria l 
A frica is rep o rted  to  bo develop ing  s a tis fa c 
to rily . O u tp u t in  G aboon  a m o u n ts  to  ab o u t 
500 li tre s  of cru d e  oil da ily .

T h e  P o rtu g u e se  ex p o rt d u tie s  011 m e ta llic  
t in ,  tin  an d  tu n g s te n  ores an d  resid u es hav e  
been rev ised  an d  reduced  by an  o rd er of 
th e  M in is te r  of E conom y.

A ccording to a  d e c la ra tio n  of th e  M in is try  
of H e a lth  an d  H y g ie n e , th e  m a n u fa c tu re  of 
pen ic illin  w ill be s ta r te d  in  I t a ly  on a n  in 
d u s tr ia l bas is.

B ra z il’s  im p o rts  of soda  a sh  d u rin g  th e  
firs t e ig h t m o n th s  of 1915 am o u n ted  to 
20,496 m e tr ic  to n s ; ca u s tic  soda  im p o rts  
to ta lled  19,619 to n s ;  sod ium  b ica rb o n a te , 
3070 to n s ;  an d  calcium  su p e rp h o sp h a te , 
8754 m e tr ic  to n s.

T h e  B ritish  m ilita ry  G o v ern m en t in G er
m an y  h a s  confiscated  th e  a sse ts  of th e  th re e  
m ost im p o rta n t com pan ies fo rm ing  th e  
V ere in ig te  S tah lw erk e , one of th e  ch ie f com 
b ines in  G e rm a n y ’s h eav y  in d u s try . T h e  
com pan ies concerned  a re  th e  A u g u s t T h y sse n  
F o u n d ry  in  D u isb u rg -H a m b o rn , th e  E is e n 
w erke A .G . in  M ü h lh e im , an d  th e  B ö h re n 
w erke A .G . in  D üsseldorf.

T h e  p rov ision  of m u lti-v ita m in  ta b le ts  to  
th e  C hinese s tu d e n ts  w ho a re  bein g  t r a n s 
ported  back  to  th e ir  hom es from  fo u r of th e  
five C h ris tian  u n iv e rs itie s  w here  th e y  h av e  
been w ork ing  d u rin g  th e  w ar, is  recom 
m ended  by  M iss P e a r l C hien , head  social 
w elfare  officer of th e  W e s t C h in a  U n iv e r
s ity . M a n y  of th em  h ad  co n tra c te d  tu b e r 
cu losis on th e  a rd u o u s  jo u rn ey  to  th e  in te r io r  
of C h ina , an d  i t  w ill ag a in  be  d ifficult for 
th em  to  g e t a d e q u a te  food on th e  re tu rn  
voyage.

P re lim in a ry  rep o rts  from  official c h an n e ls  
in d ic a te  th a t  th e re  a re  stocks of ab o u t 1209 
a n d  1300 to n s  of tin  c o n cen tra te s  in  L ow er 
B u rm a . T h e  M in is try  of S upp ly  has 
ap p o in ted  M r. A. P . B u d d y , ch a irm an  of th e  
offic ially -appo in ted  M in in g  In sp e c tio n  Com 
m itte e  n o m in a ted  by  th e  L o w e r B u rm a  tin  
and  w o lfram  m in in g  in d u s try , to  su rv ey  an d  
re p o rt on cond itio n s a n d  req u irem en ts  of 
m in in g  p ro p e rtie s , to  be i ts  a g e n t, to  ta k e  
o ver s to c k s of tin  m eta l a n d  ore, an d  to  
rep o rt on th e  g enera l co n d itio n s an d  p ro s
p ec ts  o f th e  L o w er B u rm a  t in  an d  m in ing  
in d u s try .
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Forthcoming Events
M a rch  25, A ssociation  oi A u s tr ian  E n 

g ineers, e tc . In s t i tu t io n  of M echanical 
■Engineers, S to re y 's  G a te , L on d o n , S .W .l ,  
7 p .m . P ro f. G . S ch le s in g e r: "  J a p a n ’s I n 
d u s tr ie s ."

M a rch  25. E le c tro d ep o s ito rs’ T echnical 
Society . I n s t i tu t io n  of E le c tric a l E n g in e e rs , 
Savoy P lace , V ic to ria  E m b a n k m e n t, L ondon , 
W .C .2 , 5.30 p .m . M r. C. E rcn k e l : " C o n 
tin u o u s  E le c tro tin n in g  of S tee l S trip  in the  
M a n u fa c tu re  of T in p la te ."  M r. P .  E . G ro v e : 
"  E le c tr ic a l E q u ip m e n t fo r C ontinuous 
S trip  E le c tro tin n in g  L in e s .”

M a rch  26. R o y a l I n s t i tu t io n . 21 A lbe
m arle  S tre e t, L o n d o n , W . l ,  5.15 p .m . S ir 
L aw re n ce  B ra g g :  " T h e  A tom ic S tru c tu re  
of M in e ra ls—I I . ”

/  M a rch  26. I n s t i tu te  of F u e l. R oya l Geo- 
/V g rä p h ic a l  S ociety , E x h ib itio n  R oad , K ensing- 

¿ / ' t o w ,  G p .m . C in em ato g rap h  film : "  S te a m ."  
M arch  27. I n s t i tu te  of W eld in g . I n s t i 

tu tio n  of C ivil E n g in e e rs , G rea t G eorge 
S tre e t, W e s tm in s te r , S .W .l ,  5.30 p .m . M r. 
E . S eym our S em per, M r. L . J .  H a n c o c k : 
“  P la te  E d g e  P re p a ra tio n  for W eld in g  by 
O xygen C u ttin g  an d  G o u g in g .”

M a rch  27 an d  28. F e d e ra tio n  of B ritish  
In d u s tr ie s . C onference on in d u stry  and 
re sea rch , I fin g sw ay  H a ll ,  K in g sw ay , L on d o n , 
W .C .2. M arch  27, 10.30 a .m ., S ir R o b ert 
R o b in so n : open ing  a d d re ss ; S ir W illiam
L a rk e , S ir E d w a rd  A pp le ton , S ir H a ro ld  
H a r t le y , S ir  E rn e s t  S im o n : " S c ie n c e , I n 
d u s try  and  th e  C o m m u n ity ” ; 2.15' p .m ., 
H r. J .  R . H o sk in g , M r. A. H e a le y , D r. 
C. C. P a te rso n  : “  Scientific  R esearch  and  
P ro d u c tio n ."  M a rch  28, 10 a .m ., M r.
H e rb e r t  M o rrison , a d d re ss ; D r. R . E . S lade, 
M r. C. H . D av v , M r. A. J .  P h ilp o t : 
"  Scientific  R esearch  an d  In d u s tr ia l  E x p a n 
sion ”  ; 2.15 p .m ., S ir Jo h n  A nderson :
a d d re ss ; D r. P . D u n sh e a th , S ir R aym ond 
S t re a t :  " T h e  A p p lica tion  of R esearch  in 
I n d u s t r y .”

M a rch  28. A ssocia tion  fo r Scientific 
P h o to g ra p h y . C ax ton  H a ll ,  W e s tm in s te r , 
L o n d o n , S .W .l ,  G.30 p .m . M r. C. W . B u n n : 

T o w ard s ‘ A tom ic P h o to g ra p h y .”
M a rch  28. R oya l In s t i tu t io n . 21 A lbe

m arle  S tre e t, L o n d o n , W . l ,  5.15 p .m . D r. 
H . F rö h lic h :  " T h e o re tic a l  P h y sic s  in I n 
d u s try — I . "

M arch  28. I n s t i tu te  of F u e l (M id land  Sec
t io n ) . J a m e s  W a t t  M em orial I n s t i tu te ,  B ir 
m in g h am , 2.30 p .m . M r. W . A. M oorshead : 

W as te  H e a t  Recovery' in th e  G lass I n 
d u s try .”

M a rc h  28 an d  29. B ritish  C eram ic Society
(R efra c to ry  M a te ria ls  S ec tio n ). S p rin g  
m ee tin g , R oya l T ech n ica l C ollege, G lasgow , 
C .l .  M a rch  28, 10 a .m ., E . H . M .
B a d g er, W . L ew coek , J .  H . W y ld e : " T h e  
In flu en ce  of th e  G lassy  B ond on Som e P ro 
p e rtie s  of S ilica R e f r a c to r ie s ” ; 12.45 p .m .,

in fo rm al lun ch  (G rosvenor R e s ta u ra n t ,  
G ordon  S t r e e t ) ;  2.30 p .m ., D r. J .  H . 
C h e s te rs : “ R e frac to rie s— th e  L im itin g  F a c 
to r  in  O p en -H earth  D e s ig n .”  M arch  20,
9.45 a .m ., C ouncil m e e tin g ; 10.15 a .m ., 
g enera l b u sin e ss ; 10.30 a .m ., "  E x p erien ce s 
of th e  T eam  w hich  h as V isited  G erm an y  and 
A u s tr ia  to  In v e s tig a te  R e frac to rie s  P la n t s ."

M a rch  29. I n s t i tu te  of F u e l (S c o ttish  Sec
t io n ) .  R o y a l T ech n ica l C ollege, G lasgow ,
5.45 p .m . M r. O liver L y le :  “ In effic ien cy .”  

M a rch  29. Oil an d  C olour C h e m is ts’ A sso
c ia tio n  (.Bristol S ec tio n ). G ran d  H o te l, 
B ro ad  S tre e t, B ris to l, 1, 6.15 p .m . M r. 
G . A . C am p b e ll: " T h e  P re - tre a tm e n t of 
P ig m e n ts .”

M a rch  29. B ritish  A ssocia tion  of C hem ists 
(S lough  B ra n c h ) . P u b lic  L ib ra ry , W illiam  
S tre e t, S lough , 6.30 p .m . D r. A . E . 
D u n s ta n :  “ P e tro le u m — a Source of S y n th e tic  
M a te ria ls” ; c in em ato g rap h  f ilm : “ B ou n c in g  
M olecu les.”

A pril 1. Society  of C hem ical In d u s try  
(L ondon  S ec tio n ). T h e  C hem ical S o c ie ty 's  
R oom s, B u rlin g to n  H o u se , P iccad illy , W . l ,  
6.15 p .m . D r. L . P . W a lls :  “ A N ew  
A dvance in  C h e m o th e rap y .”

Commercial Intelligence
The following are taken from printed reporta, but we 

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

(Note.—The Companies Consolidation Act ot BOS 
provides th a t every Mortgage or Charge, as described 
therein, shall be registered within 21 days after Its 
creation, otherwise It shall be void against the liquidator 
and any creditor. The Act also provides th a t svery 
company shall, In making Its Annnal Summary, specif) 
the to ta l amount of debt due from the company In 
respect of all Mortgages or Charges. The following 
Mortgages and Chargee have been so registered. In  each 
case the to ta l debt, as specified In the last avallabls 
Annnal Summary, Is also given—marked with an  •— 
followed by the date of the Summary, but such to ta l may 
have been reduced.)

JA M E S  B E A D E L  k  CO.. L T D ., L iv e r 
pool, chem ical an d  g enera l m erch an ts . 
(M ., 2 3 /3 /4 6 .)  F e b ru a ry  27, eq u ita b le  m o r t
gag e , to  M a rtin s  B a n k , L td . ,  secu rin g  all 
m oneys due  o r to becom e due to th e  B a n k ; 
ch arg ed  on 39 R ichm ond H ill  R o a d , E d g b as- 
to n , B irm in g h am . *— . A pril 2, 1945.

CLAY k  SO N , L T D ., L o n d o n , E.-, dealers 
in  m an u res  an d  h o r tic u ltu ra l sun d ries . 
(M ., 2 3 /3 /4 6 .)  F e b ru a ry  22, m o rtg ag e  to 
M idland B an k , L td . ,  secu ring  all m oneys due 
o r to  becom e due to  th e  B a n k : ch arg ed  on 
M a n o r N u rse rie s , S tee le  Cross, C row borough, 
an d  lan d  in  rea r  thereo f to g e th e r w ith  
fix tu res . *.£850. S ep tem b er 10, 1943.

* W . P . M E T C A L F , L T D ..  S o u th p o rt, 
chem ical m a n u fa c tu re rs , e tc . (M ., 2 3 /3 /4 6 .)  
F e b ru a ry  21, d e b e n tu re , to  S tow e T ru s t ,  
L td . ,  secu rin g  th e  b a lance  w hich  on every  
a cco u n t sh a ll fo r th e  tim e  bein g  b e  ow ing  
to  th e  h o ld e rs ; g en e ra l ch a rg e . £8672 
(B a n k e rs ) . D ecem ber 31, 1943.
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Company News
B ritish  A lum in ium  Co. re p o rts  n e t profit 

of £1,019,444 for 1945 (£1 ,049 ,257). T h e
fin a l d iv id e n d  011 o rd in a ry  sto c k  w ill be 
6 p er c e n t., m ak in g  th e  to ta l d is tr ib u tio n  
8 p er cen t. (10 per c e n t .) .

B rad fo rd  D y ers’ A ssocia tion , L td ., rep o rt 
n e t p ro fit of £227,565 for 1915. A fte r  p ay 
m en t of d eb en tu re  in te re s t an d  prefe rence  
d iv id en d , a n d  p lac in g  £50,000 to  general 
reserve  (sam e), th e  d irec to rs  aga in  recom 
m end o rd in a ry  d iv id en d  of 5 per cen t.

Y o rk sh ire  In d ig o , S ca rle t & Colour D yers, 
L td .,  rep o rt incom e for 1945 to ta llin g  
£15,240 (£16 ,080), n e t profit b e ing  £3734 
(£3730). D iv id en d  of 10 p er cen t, on 5 per 
cen t, p re fe ren ce  shares, fo r tw o  y e a rs  to 
D ecem b er 31 la s t (sam e to  1913).

B ly th e  Colour W o rk s, L td .,  rep o rt th a t  
profit fo r 1945 w as th e  h ig h es t in th e  com 
p a n y 's  h is to rv , to ta llin g  £84,200, as ag a in s t 
£56"393 fo r 1944 a n d  £25,762 fo r 19-13. T h e  
o rd in a ry  d iv idend  is ra ised  from  30 p er cen t, 
to  50 p er c e n t., and  th e re  w ill be a v ic to ry  
bonus of 15 p er cen t.

New Companies Registered
Ja y s  (C h em ists’ S u n d rie s ) , L td . (406,160). 

P r iv a te  com p an y . C ap ita l £10,000 in £1 
sh a re s . M a n u fa c tu r in g  ch em is ts , e tc. 
D ire c to rs : G . J a y .  .T. S. J a y .  R e g is te red  
office: 32 H o u n d sd itc h , E .C .3 .

L e n k ’s C hem ical P ro d u c ts , L td . (406,164). 
P r iv a te  com pany . C ap ita l £2000 in  £1 
sh a res . M a n u fa c tu re rs  of and  d e a le rs  in 
ch em icals , e tc . S u b sc r ib e rs : E . A . M o rg an , 
J .  S im m onds. S o lic i to rs : A th an  M orgaii & 
S h ib k o , CardilT.

Jo h n  E . M oore, L td . (405,802).— P riv a te  
com p an y . C a p ita l, £10,000 in  £1 sh a res . 
M e ta llu rg is ts , iron  an d  b ra ss  foun d ers , 
m a n u fa c tu rin g  ch em ists , e tc . S u b sc r ib e rs : 
Jn o . E . M o o re ; Jo s . E . M oore. R e g is te red  
office: L ak esid e  W o rk s , Y eadon , n r . L eeds.

P la s t ic  F a n c y  G oods (H a lifa x ) , L td .
(406,286).— P riv a te  com p an y . C ap ita l 
£2000 in £ 1  sh a res . M a n u fa c tu re rs , p ro 
d u cers  and  m ou lders of p la s tic s , e tc .
G . J .  M . T u rn e r  sig n s a s  d ire c to r .  R e g is
te re d  office : O ld h am  R o a d , R ip p o n d e n , near- 
H a lifa x .

B lackpool F in e  P la s tic s , L td . (405,944).— 
P r iv a te  com pany . C ap ita l £1000 in  £1 
sh a re s . M a n u fa c tu re rs  o f  an d  d e a le rs  in 
p la s tic s , chem ica ls , e tc . D ire c to rs : J .  W . 
K en d a ll, A . K en d a ll. A . B u ll. R eg is te red  
office: 2 M orelands R o a d , M a rte n . B lac k 
pool.

Chemical and Allied Stocks 
and Shares

H O P E S  an d  fea rs  re g a rd in g  in te rn a tio n a l 
affa irs  h a v e  been p red o m in an t in stock  

m a rk e ts , w h ere  v a lues h av e  declined  on 
ba lan ce , a lth o u g h  m ore reassu rin g  view s 
caused  a p a r tia l recovery  in  m ost sec tions. 
B r itish  E u n d s  ra llied  well a f te r  a sh a rp  d e 
c line , a lth o u g h  th e  view  h a s  g ained  g round  
th a t  th e  expected  big new  G o v ern m en t loan 
is un lik e ly  to  m ak e  i ts  a p p e a ra n c e  u n ti l  a f te r  
th e  B u d g e t, and  m a rk e t cond itio n s for th e  
tim e  being  h av e  an  u n se ttle d  ap p ea ran ce . 
I n d u s tr ia ls  also  m ade som e recovery , se n ti
m en t reflec ting  th e  d iv idend  increases and  
v ic to ry  bonuses w hich  c o n tin u e  to  fe a tu re  
com pany  an n o u n cem en ts . I t  is  g en era lly  
felt th a t  o th e r  im p o rta n t a n n o u n cem en ts  due  
sh o r tly  an d  la te r  in  th e  y ea r w ill a lso  show  
som e m odification  of th e  very  co n serv a tiv e  
policy in  reg a rd  to  d iv idends follow ed d u rin g  
th e  w ar years . H o p es p e rs is t th a t  th e  
B u d g e t w ill b r in g  redu c tio n  in ta x a tio n , 
a lth o u g h  th e re  is now  ta lk  th a t  if E .P .T .  
is abo lished  i t  m ay  be rep laced  by new  leg is
la tio n  designed  to  lim it d iv idend  p ay m en ts . 
T h e  m a rk e t co n tin u es  to  be im pressed  by 
th e  h ig h e r  p ro fits  an d  d iv id en d s w hich  fe a tu re  
re su lts  of s to res com pan ies, a lth o u g h  it  is  
c lea r  th a t  d u r in g  th e  p as t y ea rs  specia l fac 
to rs  favoured  th is  class of b usiness.

Im p e ria l C hem ical a t  40s. w ere s lig h tly  
low er on b a lan ce  an d  now  y ie ld  4 per cen t, 
w ith  g en e ra l e x p ec ta tio n s  th a t  th e re  are  
good p ro sp ec ts  of th e  8 p er cen t, d iv id en d  
basis of recen t y e a rs  be ing  m a in ta in e d . 
T u rn e r  & New-all a t 82s. 3d ., w ere  also  low er 
on b a lan ce , as w ere L e v e r  & U n ilev er a t  50s., 
D is tille rs  a t  116s. 6d. D un lop  R u b b e r  re 
m ained  firm  a t  54s., a ided  by m a rk e t ta lk  of 
h ig h e r d iv idend  p o ss ib ilitie s . B . L a p o rte  
k ep t a ro u n d  84s., and  F iso n s  becam e m ore 
a c tiv e  an d  w ere  d e a lt in up  to  56s. In  o th e r  
d irec tio n s , W illiam  B ly th e  3s. o rd in a ry  
fu r th e r  s tre n g th e n e d  to  13s. 3d. on hopes 
th a t  th e  re su lts  due  in a few w eeks m ay  
show  a fu r th e r  increase  in th e  d is tr ib u tio n  on 
th e  sh a re s . B u r t  B o u lto n  h a v e  changed  
h an d s  a t  25s., an d  th e re  w as ag a in  a  la i r  
am o u n t of a c tiv ity  a round  58s. in B ritish  
D rug H o u ses, reflec ting  co n tin u ed  m a rk e t 
ta lk  th a t  an  offer of a d d itio n a l sh a res  to  
sh a re h o ld e rs  on fa v o u ra b le  te rm s  m ay  be  in  
p ro sp ec t. W . J .  B u sh  a t  85s., rem ain ed  
firm  on h ig h e r  d iv id en d  p ro sp ec ts  and  th e  
co m p a n y ’s good record  over a long period . 
M o n san to  C hem ica ls 54 p e r  cen t, prefe rence  
w ere ag a in  23s. and  M organ  C rucib le  5 p er 
cen t, p refe ren ce  ch an g ed  h a n d s  a t  25s. 6d.

.  D e L a  R u e  show ed a c tiv ity  a t  £101, B r itish  
In d u s tr ia l  P la s t ie s  2s. sh a res  w ere  7s. 3d ., 
an d  E rin o id  5s. o rd in a ry  13s.

M o vem en ts in th e  iron  an d  stee l sec tion  
h av e  been m ostly  s m a ll ; se n tim e n t w as 
affected by  th e  low er d iv idend  annou n ced  by  
H ad fie ld s. T h e  10s. u n its  of th e  la t te r
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m oved dow n to  29s. 6d. A fte r  ea rlie r  d e 
c lines, B abcock  & W ilcox  ra llied  to  59s. 6d ., 
D o rm an  L o n g  to  25s. 6d ., G u es t K een  to 
•12s. 7 id .,  S tav e ley  to  42s. 3 d ., S te w a rts  k  
L lo y d s  to  55s. 9 d ., and  U n ited  S tee l to  24s. 
B rad fo rd  D y ers a t  2os. Od.xd w ere s te ad y  
am ong te x tile s  on th e  re su lts , th e  d iv idend  
a g a in  being  0 p er cen t, w ith  a  fu r th e r  £50,000 
p laced  to  reserve . C o u rtau ld s w ere 
53s. Od.xd, and  C alico P r in te r s  rose to  22s., 
s e n tim e n t in  reg ard  to  th e  la t te r  reflec ting  
hopes th a t  d iv id en d s m ay  be resum ed  la te r  
in  th e  year. O ils co n tin u ed  u n c e r ta in , b u t, 
fo llow ing a  fu r th e r  decline , A nglo-Iran ian . 
show ed a sh a rp  ra lly  to  93s. l^ d . M odera te  
d eclines were, recorded by S hell an d  B u n n a h  
Oil. ____________ '

British Chemical Prices
M a r k e t  R e p o r t s

A  M O D E R A T E  volum e of new business 
has been reported 011 the London 

gen era l chem icals m arket d u rin g  the past 
week and the position gen era lly  rem ains 
much the sam e as reported la st w eek, w ith 
p rices unchanged and steady at recent levels. 
D eliveries again st existing con tracts ap pear 
to be w ell up to schedule. A  fa ir  amount 
o f inq u iry  is  in evidence for hyposulphite of 
soda, bichromate of soda, chlorate of soda, 
and caustic soda. T h e potash chem icals 
gen era lly  a re  d isp laying a  strong undertone 
and a persistent dem and is reported  for per
m anganate o f potash. In  other d irection s 
white powdered arsenic is in good dem and 
and form aldehyde continues in steady re 
quest. In  the coal-tar products m arket con
ditions are  active  and valu es firm  w ith  spot 
o ffers scarce.

M a n c h est er .— A  steady demand for d e li
veries  again st con tracts o f tex tile  and allied 
chem icals has been reported , and r e 
placem ent buying by the cotton and woollen 
m ills and other users has been a  regu lar 
featu re . C austic  soda, b leaching powder 
and other heavy chem icals have been the 
subject o f fresh inquiries 011 exp ort account 
and any easing o f the shipping position w ill 
probab ly be accom panied by a fu rth er e x 
pansion o f overseas business. M ost o f the 
fertiliser m aterials are m oving stead ily to 
tlie consum ing end. In  the by-products 
m a rk e t_ p retty  w ell a ll the h e a v y 'm a te r ia ls  
are  active , and a  steady trad e  is passing in 
benzol and certain  other ligh t d istilla tes.

G l a s g o w . — A ll grades o f ligh t and h eavy 
chem icals showed activ ity  during the past 
week. The home trade showed a normal 
dem and for standard m aterials, with prices 
rem aining firm. Export inquiries continue 
to arrive in great quantities and the number 
of orders received has been ve ry  satisfactory, 
but there is a  continuing shortage of sup
plies in almost all m aterials, p articu larly in 
home-produced fillers and extenders in the 
paint and rubber trades.

W R I T E  F O R  

P A R T I C U L A R S

PETER SPENCE & SONS LTD.
NA’-C'.m, i J ’.iD’NCS - ¿7. 'kAR> ■ * . ■

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

SWIFT
&  COMPANY PTY. LTD.

Specialising in  
I N D U S T R I A L  C H E M I C A L S , 
S O L V E N T S , P L A S T I C S  A N D  
M A T E R I A L S  F O R  M A N U 
F A C T U R I N G  I N D U S T R I E 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

O p e n  to  e x te n d  co n n ec tio n s 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 : 2 6 /30,  C la ren ce  S t., S y d n ey , 
N .S .W . a n d  a t  M e lb o u rn e , A d e la id e , P e r th , 

B risb a n e  a n d  W e llin g to n , N .Z .

Cable Address : S W I F T ,  S Y D N E Y

Bankers : B a n k  o f  N e w  S o u th  W ales, 
S y d n ey  a n d  L o n d o n .
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A N H Y D R O U S ,  
HYDROFLUORIC 

ACID
o  o  

o

J A M E S  W I L K I N S O N
& SON, LTD.

TINSLEY PARK ROAD

ATTERCLIFFE • SHEFFIELD 9

RICHARD SIMON & SONS, LTD.
PHŒNIX WORKS, BASFORD, NOTTINGHAM  ; !

M U L T I T U B U L A R  DRI ERS  
R O L L E R  F I L M DRIERS  

F L A KE RS  A N D  C O O L E R S

W e offer accumulated experience 
of SO years’ specialization.

O U R W O RKS, the largest in the 
United Kingdom devoted especi
ally to DRYING M ACHINERY, are 
laid out and equipped with the 
latest plant for this particular 
purpose.

MANY STANDARD SIZES includ
ing LABO RATO RY MODELS.

We have test plants an a commercial 
scale always available
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EDUCATIONAL
IM P E R IA L  CO LLEG E O F SC IE N C E AND 

TECH N O LO G Y .

Physics D epartm ent (Technical Optics Section)

A C O U R SE  O F SIX  L E C T U R E S 
by

B. K. J ohnson, D.I.C., 
on

M IC RO SC O PY  
will be given on Tuesdays and Thursdays a t  4 p.m., 

commencing on Thursday, 25th. April, 1946.

An optional course of practical work (consisting of 
eight periods of three hours each) will be arranged during 
the eight weeks commencing 20th  May, a t  times to suit 
those wishing to  a ttend . These courses will be suitable 
for those having to use the microscope in technical 
p rac tice ; they will include advanced methods in 
microscopy, and ultra-violet microscopy.

Application for admission should be made to  the 
Registrar of the Imperial Collage, Prince Consort Road, 
S . W . 7 . _______________

G rea t P o ss ib ilitie s  fo r 
Q U A LIFIED  CH EM ICA L E N G IN E E R S  

W AST and far-reaching developments in the  range of 
* peacetime productions and markets of the Chemical 

Industry mean th a t the profession of Chemical Engineer
ing will be of great importance In the future and one 
which will olfer the ambitious man n career of out 
standing Interest and high status. The T.I.G.B. oilers 
a first-class training to candidates for the Chemical 
Engineering profession.
Enrol with the T.I.O .D . Jor the A .M .I.C hem .E . Examina
tions in which home-study students of the T .I.O .B . have 
gained a record total of passe* inrlttdinu—

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

T H R E E  F IR S T  PLA CES 
Write to-day for the 14 Engineers4 Guide to Success " — 
free—contnlning the world’s widest choice of Engineering 
courses—over 200—the Departm ent of Chemical 
Technology, Including Chemical Engineering Processes, 
Plant Construction, Works Design and Operation, and 
Organisation and Management—and which alone gives 
the Regulations for A.M.I.Chem.E., A.M.I.Mech.E., 
A.M .I.E.E., 0. A’ G., B.Sc., etc.

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

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

SITUA TION S VACANT
TA Y E S T U FFS IN T E R M E D IA T E S  : PLANT MAN- 
^  AGER REQUIRED. Salary £750 to £1000 p.a. 
according to experience and qualifications. Athole G. 
Allen (Stockton) Ltd., Stockton-on-Tees, Co. Durham. 
/^.ENTLKM AN, with good knowledge of Fine and 
VJr Heavy Chemicals wanted to work on own initiative 
within framework of already existing connection. Good 
salary and good prospects for later participation. Box 
No. 2273, T h e  C h em ical a g e ,  154, Fleet Street, London, 
E.C.4.
TIT E AD of Research D epartm ent required by inahu- 

facturers of heavy chemicals. Essential qualifica
tions a r e :— 1st Class Degree (D.Sc. preferred), some 
years research and adm inistrative experience in industry, 
proved ability to  lead a research departm ent and to 
plan and supervise its w ork. The position carries a 
generous salary and  there are good prospects of promo
tion. Age 33/40 years. Brief particulars to  Box No. 
2278, The Chemical Age, 154, Fleet Street, London, 
E.C.4.
T>EQ U IRED  immediately. Plant Supervisor with 
AV up-to-date experience of Copper Sulphate manu
facture N .E. coast, fully conversant with all raw materials. 
Write Box No. 2276, T h e  C h em ical A g e , 154, Fleet 
Steet, London, E.C.4.

MISCELLANEOUS
YY7ELL-KNOWN Ita lian  industrialist w ith large 
y '  connections desires to  represent Im portant British 

m anufacturers of exporters of chemical products and 
machinery. Dr. Massimo Treves, Via Carlo Alberto, 
31, Torino.

SITUA TION WANTED
/^ H  EMI ST (40), British, single, seeks permanency in 
^  organic laboratory process, research or control. 
Provinces and nightwork considered. W rite Box No. 
2274, T h e  C h em ical A g e , 154, Fleet Street, London, 
E.C.4.

FOR SALE
\7E R T IC A L  Cast Iron Steam-Jacketed Pressure 
v  F IL T E R  with body 28 in. dia. by 10 in. deep, 

fitted with perforated filter trays and cloths, 
vertical type with cover secured by eight quick 
acting swing bolts and suspended by d av it; 
hand-wheel tensioning gear.

36-in. size. Turbine-Driven Centrifugal F A T  EX T RA C 
T O R  with mild steel perforated case 36 in. 
dia. by 14 in. deep, by Iw e l; mild steel monitor 
casing.

Vertical EV A PO R A TO R  with cast iron calandrial 
portion 3 ft. 9 in. dia. by 3 ft. 4 in. d e e p ; con
taining 326 1 |  in. dia. tubes and 10-in. centre 
return tube, vapour portion of riveted copper £ in. 
thick, 3 ft. 9 in. dia. by 6 ft. 6 in. on the straight, 
with dome cover, term inating in vapour trap  
2 ft. 6 in. dia. by 3 ft. d e ep ; complete with 
m arine-type condenser, cast iron casing containing 
254 f-in. tubes 7 ft. long.

Vertical All Copper, direct-fired S T IL L  with steel 
body 2 ft. dia. by 2 ft. 9 in. d e ep ; bolted on 
dome cover with 6-in. flange vapour connection 
with copper swan neck, tapering to 2 in. dia. 
coil condenser; jacket between copper lining 
and outer steel casing, suitable for oil.

Copper Steam Jacketed S T IL L  by John Dore, 3 ft. 3 in. 
dia. by 5 ft. deep by £ in. thick, copper con
struction, dome top  with dished bottom  ; 10 in. 
dia. opening in side, bronze cover fitted with 
quick-locking b o lts ; gauge g lass ; interior 
fitted with agitating gear of 2-bow type, agitators 
on horizontal shaft 12 in- dia. Belt driven, fitted 
with copper swan neck.

Copper S T IL L  in two sections, 9 it. deep overall, by 
2 f t .8J In. internal diameter ; detachable phosphor- 
bronze inspection cover 17J in. dia. on top 
portion, secured by three 3 in. dia. quick-acting 
swing b o lts ; bottom  section 1 ft. 6 in. deep, 
secured by heavy phosphor-bronze locking ring 
and six f  in. dia. locking swing bolts ; 1  in. dia. 
nest of copper steam coil in bottom, covered 
w ith perforated copper plate, complete with 
bolted tubular copper condenser.

Steam-Jacketed Copper S T IL L  by John Dore, 3 ft. 4 in. 
deep on straight by 3 ft. 6 in. dia. with bolted 
on dome cover, arranged with two 3£ in. inspection 
covers. Bottom portion dished and steam- 
jacketed, still complete with copper swan neck, 
tapering to  I  in. dia. from 44 in. : complete with 
aluminium coil condenser, mounted in steel 
tank.

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

a n d  SU N B EA M  R O AD , PA R K  ROYAL, LO N D O N , 
N .W .10

pH A R C O A L , ANIMAL, and VEGETABLE, hortl- 
cultural, burning, filtering, dlsinfectiug, medicinal. 

Insulating ; also lumps ground and granulated ; estab
lished 1830 ; contractors to H.M. Government.—Thos. 
H ill- Jo n e s , L td ., *' Tnvicta "  Mills, Bow Common Lane, 
London, E. Telegrams, 44 Hlll-Jones, Bochurch, Lon- 
don.*4 Telephone : 3285 East.

3-ENDED Rivetted Cylindrical Tank to hold
1 1,000 gallons: Also welded Tank.20 ft. x 9 ft. x  5 ft. 

to hold 5500 gallons O il: 2, Aluminium Jacketed Fans
to  hold 50 gallons, tested 80 lbs. Box No. 2275, T h e
C h em ical A g e , 154, Fleet Street, London, E.C.4. 

TACKETED PANS 1 Copper 36 In. dia. by 36 In. deep.
1 C.I. 36 in. dia. by 30 in. deep.
1 M.S. 48 in. dia. by 36 in. deep

THOMPSON & SON (MILLWALL), LTD.,
60, HATCHAM ROAD, OLD K EN T ROAD, S.E.15.
1 n O O  STRONG NEW W ATERPROOF APRONS. 
AUVJU To-day’s value 5s. each. Clearing a t  308- 
dozen. Also large quantity Filter Cloths, cheap. Wll. 
ons, Springfield Mills Preston, Lancs. Phone 2198.

E0G;
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FOR SALE
i n f )  HYDRO EXTRACTORS by leading makers 

from 18 in. upwards, with Safety Covers. 
Jacketted Steam Copper and Iron Pans. Caloriflere- 
Washlng Machines—Gilled Pipes, etc. List sent on 
request. Randalls, Engineers. Barnes. T e l.: Rlv. 2436.

’Phone 98 Staines.
O K A  and 500 Gall. Aluminium T an k s : 500 Gall. 
M kJXJ copper Still and Condenser; Single Effect 
Evaporator and Condenser; 0 ft. Cast Iron Edge 
Runner. Vacuum Mixer 4 ft. by 3 ft. by 3 ft. 6 In.
C.I. Jacketed Tipping Pan 40 galls.

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

SERVICING
BINDING, Drying, Screening and Grading of 

materials undertaken for the trade. Also Suppliers 
of Ground 8illca and Fillers, etc. Jam es K e n t ,  L t d .,  
Millers, Fenton, Staffordshire. T elegram s: Kenmll, 
8toke-on-Trent. Telephone : 4253 and 4254, Stoke-on- 
Trent (2 lines).
/^¡B IN D IN G  of every description of chemical and 
v -r  o ther materials for the trade with Improved mills.— 
Th os. H ill -Jo n e 8 , L t d ., ** Invicta ”  Mills, Bow Common 
Lane, London, E. Telegrams : "  Hill-Jones, Bochurch, 
London.”  Telephone : 3285 East 
TV/TONOMABKS. Perm anent London address. Letters 
•ITA redirected. Confidential. 5s. p.a. Royal patronage. 
W rite Monomark BM/MON03C, W .C.l. 
T>TTLVERISING and grading of raw materials. 
A DOHM LTD., 167, Victoria Street, London, S .W .l.

WANTED
■pOOD M anufacturers require 5-cwt. per m onth of Bush 
A Non-Speck Yellow Colour Powder “ 11.5203.”  Price to 
Box No. 2279 , T h e  CHEMICAL AGE, 154, Fleet Street, 
London, E.C.4.
A/TAN GROVE EXTRACT (Borneo Cutch) wanted. 
AVACwt. packages. S tate quantity, price and markings. 
Box No. 2206, THE Chemical AGE, 154, Fleet Street, 
London, E.C.4.
1X/ANTED.—Supplies of Nitre Cake In ten-ton lots. 
TV Box No. 2126, THE CHEMICAL AGE, 154, Fleet 

Street E.C.4._______________________________________

AUCTIONEERS, VALUERS, Etc.
p 'D W A R D  RUSHTON, SON AND KENYON 
^  (Established 1855)._________

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

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

Telephone : 1937 (2 lines) Central. Manchester

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

W.  G. JEN K IN S0N7 L t d T
156-160, A R U N D E L  S T R E E T , S H E F F IE L D

Telephone
22473

TRIBASIC PHOSPHATE OF SODA
Free Running White Powder

Price and sample on application to :

PER RY & HOPE, LIM ITED , Nitshlll, Glasgow

Specialists in 
Carboys, Demijohns, Winchesters
JO H N  KILN ER & SO N S (1927) LTD. 
Tel. WAKEFIELD 2042 Established 1867

The NOTTINGHAM  
THERMOMETER

; CO. LTD.:
PYROM ETRIC EQ U IPM EN T

IN DICATO RS— W all Type, Portable, 
Multi-point, Panel Mounting. 

THERM O-COUPLES— Base & Rare Metals. 
RESISTANCE THERMOMETERS. 
COM PENSATING CABLES. 
SHEATHS— Refractory, Steel, Alloy, etc. 
SPARES— W ires, Elements, Insulators, 

Thermo-Couple Heads, etc., etc.
THERM OM ETERS

GLASS STEM DIVIDED— Ranges up to 
550° C . or 1,000° F. 

GLASS IN VARIOUS METAL FITTINGS—  
Pipe Type, Jam, Varnish, Molten Metal, 
Quenching Bath, Bakers, Dyers, Flue 
Gas, etc. 

DIAL VAPOUR PRESSURE —  Flexible 
Capillary and Rigid Stem Patterns, etc

M A N S F I E L D  R O A D
N O T T I N G H A M , E n g l a n d

P ho n e : 45815

ESTABLISH ED 1840

DANKS OF NETHERTOH LTO

CHEMICAL PLANT 
PRESSURE VESSELS 
JACKETTED PANS 
MIXERS RECEIVERS

ALL TYPES OF WELDED 
AND RIVETED STEEL 

FABRICATIONS

N ETH ERTO N , DUDLEY,
W ORCS.

LONDON O FFIC E—

329, HIGH H O LBO R N ,LO N D O N , W .C . I
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TA N KS, PANS, TO W ERS, 
PUMPS, ETC.

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

fennox  Foundry Co. Ltd.

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

“ LION BRAN D”
METALS AND ALLOYS

M IN E R A L S  A N D  O R ES
RUTILE, ILMENITE, Z IR CO N , 
M ON AZITE, MANGANESE, Etc.

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

GARSTON , LIVERPOOL, 19
E S T A B L IS H E D  1869

We are actual producers of

C O P P E R
A C E T A T E ,  A R S E N A T E ,  A R S E N I T E ,  
A C E T O - A R S E N I T E ,  C A R B O N A T E ,  
C H L O R I D E ,  O X Y C H L O R I D E ,  
O X I D E S ,  S U L P H A T E S ,  and Special

COMPOUNDS
M ETALLU RGICAL CHEMISTS LIMITED

T O W E R  B R ID G E  C H E M IC A L  W O R K S ,

159-16 1, Tower Bridge Rd„ London, S.E. I

B E L T I N G
A N D

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

Superlative Quality 
Large Stocks - Prompt Despatch

FRAN CIS W . HARRIS & Co. Ltd.
BURSLEM - Stoke-on-Trent

'Pho ne : 3 to ke-o n-T ren t 7181.
*Cram s :  B e lting , Bu rslem

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

1/6 M O N T H LY  
19/-annual subscription

E MP I R E  P R ESS
N O R W I C H

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

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

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

A. L  R.  ( I M S )  I I M I T E D
1 2 0  G R E E N  L A N E S ,  L O N D O N .  N . 1 3  
T E L E P H O N E :  B O W E S  P A R K .  2 2 4 6
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A l s o  S u p p l i e r s  of

GROUND SILICA, FILLERS, 
AND CHEMICALS

W A  Ik if lP f i  MANOR STREET, FENTONJ A M I L a  jEkJCiW JL o  -STAFFORDSHIRE
LIMITED • MILLERS f c n.Tr«nt̂

CALLOW ROCK—
Gas-Burnt

N D I N G
G r a d i n g ,  M i x i n g ,  
Siev ing or Separat ing 
a n d  D r y i n g  o f  
materials, etc. ,  under
taken for the trade

for all purposes

Q U I C K L I M E
( Calcium Oxide)

of the highest com m ercia l q ua lity ,
In lum ps o r  In coarse p ow der fo rm

Y D R A T E D  L I M E
(Calcium  Hydroxide) 

in Standard and Superfine  grades to  
m eet m ost Industria l req u irem ents

»  •  •

Callow Rock Lime Co. Lid,
CH ED D AR, Som erset

A gents; T Y P K E  & K IN G , L T D .,
12, La lng's C o rn e r , M IT C H A M , Su rre y

G R I
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"STILL LEADING"
For CHEMICAL &  ALLIED TRADES

ACID RESISTING
CEMENTS & LININGS

fw PICKLING TANKS, 
DIGESTERS, KIERS, 
STONE, CONCRETE, 
BRICK, WOOD

FLOORS,

VESSELS

W ELLIN G TO N  CEMENT WORKS
#  T E L E ^ i r ^ W ”  B U R Y ,  l a n c a s h IR E

RESISTS

AND IRON

A \v  Formaldehyde,
,Wjy Alcohol, Oils, Greases 

and Tar Acids, Benzene, 
ViSy a Toluene Compounds HC1, 

H2SO„ HN03, and H3POt 
y$!y . 0/  mixed HNO:, and HF Acids, 

•Ay" J / '  Aqua Regia, Formic, Acetic, Lactic, 
y$y Oxalic, Chromic Acids, Bisulphites,

.y y '  '-^y Hypochlorites, Mixed Acids, Nascent
,y y  -s>y Halogens and Alkalies.

/  UNDER STEAM PRESSURES
SOLE MAKER OVER 40 YEARS EXPERIENCE

¡m m  i*  l o r d

M a te d  in G reat B ritain  by T h e  Press a t  C o o h b e ia k d s, London and  Addlestone, and published by 
Be NX B rothers, L td ., a t  Bouverie House, 154, Fleet Street, JE.C.4, March 23rd, 1946. E ntered as Second 

Class M atter at- the Sew  York, U.S.A., Post Office.


