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three Audley suggestions which can 
answer many of the Chemical Engineers 

Problems.

POLITECHNIro

The "AU D C O ." Lubricated Plug Valve. 
Available in many types and materials 
with- Special Lubricants to suit- most 

Chemical Services.

"AUDCO-HERESITE." A synthetic organic 
coating for protection of equipment. 
Resists Acids, Alkalies, and Solvents ,

"A U D C O LO Y " Austenitic Cast Iron. 
For C h e m i c a l  P l an t  h a n d l i n g  
Caustic, Sulphuric,, Free Fatty Acids, 

e ta
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L A N D  A N D  MARINE TYPES 
HIGHEST EFFICIENCY 

SIMPLE A C TIO N

KEY ENGINEERING GO. LTD.
4 QUEEN VICTORIA STREET, LONDON 

AND MANCHESTER

"SIM PLICITY”
STEAM

Edgar A llen & Co., L td ., 
make dryers o f various 
types, such as double shell, 
single shell, and pneumatic.

An Edgar A llen X  type 
single shell ro ta ry  d rye r is 
illus tra ted .

Submit your drying problems to

EDGAR ALLEN
EDGAR ALLEN & CO .. LTD., IMPERIAL 

STEEL W ORKS, SHEFFIELD. 9
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5jC FOR THE TREATMENT OF OILS A N D  FATS

HIGHEST GRADE OF PRODUCT • LOWEST REFINING LOSSES 
M AXIMUM CONTROL A N D  FLEXIBILITY IN OPERATION

COMPLETE FACTORY INSTALLATIO NS FOR THE PROCESSING OF 
A N I M A L ,  V E G E T A B L E  A N D  M A R I N E  O I L S  & F A T S

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

U N I V E R S A L  H O U S E ,  60 B U C Kl N G H A M P A L A C  E R D ., L O N D O N .  S .W .I .
On W a r Office and Adm iralty Lists. Telephone, Sloane 9282

Ob

Have you received your copy of

. TOWERS LABORATORY NEWS ?
If not, we shall be pleased to  send you one on application.

No. I (new series) contains details of

Models 55 and 75 Analytical Balances. Fractional D istilla tion  Unit.
Analytical W eights. Glass Helices fo r fractionating columns.
S lld lngW elght Balances. Tlmmis Apparatus fo r estimating chlorinated
High Vacuum Pumping U nit. vapours In air.
S.R.2 Vacuum Pump. Extra Rapid Shaker.
Portable Electric Hot Plate. V ltreosll filte ring  crucibles.

J. W . TOW ERS & C O ., LTD.
Head Office and W orks : W idnes.

M anchester: 44 Chapel Street, Salford, 3. :: Liverpool : 134 Brownlow H ill.

J

SCIENTIFIC LABORATORY APPARATUS

A
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ROYAL WORCESTER
o r a t o r y  

D o r c e J a in
~ We are the largest makers in  the Country 

of Laboratory, Scientific and Technical 
Porcelain. . . We are making a supreme 
effort to maintain adequate supplies to meet 
the ever-growing needs of the Laboratories 

and Research Stations of war-time 
Britain. . . Supplies can be obtained 
from  a ll re p u ta b le  L a b o ra to ry  
Furnishers.

THE WORCESTER 
ROYAL PORCELAIN CO., LTD.,

W, O R C E S T e 'r  .

Imperial
Made in Great Britain

Typewriters can now only be supplied 
under licence from  the Board o f  Trade

Imperial Typewriter Company Ltd. 
Leicester

J

MAK E R S  OF THE  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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N O W  AVAILABLE
in experimental quantities

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

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

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

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

BARI  U M - M  A GNES  I UM

B A R I U M - L E A D

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

Enquiries for other Alloys are invited.

anc
O Y S

For samples and information apply to: 
IMPERIAL CHEMICAL INDUSTRIES LIMITED  

LONDON, S.W.l.

CN. 1124M



f o r  H e a v y  D r u m s

Consult

THE CYCLOPS ENG. CO. LTD.
B U R T O N - O N - T R E N T

PH O N E 2085
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So/e Proprietors and M anufacturers:

A U T O M A T IC  C O IL  W IN D E R  & E L E C T R IC A L  E Q U IP M E N T  C o ., L td .,  
W in d e r  H o u se , Douglas S tre e t ,  L on don , S .W .I  ’Phone : V ic to ria  3404-8

The A voM eter Is one of a useful range of "  Avo "  electrical testing 
instruments which are maintaining on active service and In industry 
the ** Avo ”  reputation for an unexcelled standard of accuracy and 
dependability— in fact, a standard by which other Instruments are 
judged.

1  H E  M odel 7  U niversal 
AvoMeter is the world’s most 
widely used combinatioij electri­
cal measuring instrum ent. I t 
provides 50 ranges of readings 
and is guaranteed accurate to
B.S. first-grade limits on D .C. 
and A.C. from 25 to 100 cycles. 
I t  is self-contained, compact and 
portable, simple to operate and 
almost impossible to damage 
electrically. I t  is protected by 
an automatic cu t-ou t' against 
damage through severe overload, 
and is provided with automatic 
compensation for variations in 
ambient temperature.

Orders can now only be accepted 
which bear a Government Contract 

Number and P rio rity  Rating.



M a y  26 , 19 4 5 THE CH EM ICA L AGE

The
“ S T A B I L E C ”

H O T  A I R  
O V E N

Im proved Design

BAIRD & TA TLO CK (London) LTD.
M a n u fa c tu re rs  o f L abora tory  E q u ip m en t 

14-17 ST. CROSS STREET, L O N D O N , E.C.I

This well known member of the
B.T.L. series o f laboratory ovens is 
shown in the illustra tion  in its 
latest form.

It is electrically heated and controlled by bim etallic regulator over a range of 
60°— I80°C., w ith in  an accuracy of ¿  2"C. A ll controls are conveniently housed 
in thé base o f the oven and a scale divided in 50 divisions is provided fo r setting the
temperature from  a graph o r set of tables prepared by the user. A  p ilo t ligh t
indicates when the oven is in operation.

The inner chamber is made of copper and measures 14 in. high, 12 in. wide and 12 in.
deep, w ith  copper framed “  Sindanyo ”  door. The ou ter casing is formed of
“  Sindanyo ”  panels at sides, back and top, set in leaded iron frame. The oven is
supplied complete w ith  a stout woven w ire  shelf, and therm om eter scaled 0"— 200°C.

PRICES :
Single jacketed ... £14 5 0

Double jacketed ... £16 10 0

Please stote voltage when ordering.

B
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PYREX
GRADUATED 
GLASSWARE

JAMES A. JOBLING & COTTD.
WEAR GLASS WORKS 
S U N D E R L A N D

Any curing, drying or baking 
process which can be safely carried out in a 
short time a t a high temperature, instead of 
a long time at a  low temperature, is specially 
suited to the use of infra-red radiant heat. 
Paint and ink drying, biscuit" baking, fur 
drying and several other specialised pro­
cesses demanding high rates of heat transfer 
have for years been carried out more 
cheaply, quickly and efficiently by radiation 
(or infra-red) from a gas source.

Many existing gas-fired appliances may 
be regarded as of the infra-red type, and 
existing conveyor ovens can in some cases 
be equipped with infra-red units, but, 
where new plant is to be installed, it is well 
to bear in mind the advantages of the 
gas-fired tunnel :—
1. Simple, robust, inexpensive and compact, giving

long life with minimum maintenance.
2. Easily constructed in different sizes and shapes,

without the need for complicated auxiliary 
apparatus.

3 . Very wide range of flux density, which can be
varied by turning the tap.

4. Even distribution of radiation.
5. No tfjaterial difference in drying time due to 

colour.
6. Low capital, fuel and maintenance costs.
Further information is con­
tained in a Papery entitl'd  
“  Infra-Red Drying  ”  by 
F . L . A tk in , A f.L M ech . E .,
M .Inst.G as E ., free on re­
quest.

SEND FOR A COPY 
O F  T H I S  P A P E R
which deals comprehen­
sively with the subject.

BRITISH GAS COUNCIL 
I  GROSVENOR PLACE, 

LO ND ON, S .W .I

By specifying " P Y R E X  
Brand ** when ordering 
Graduated Glassware you 
are assured of obtaining 
strong serviceable glass­
ware. with division lines 
and numerals ‘ etched 
clearly and precisely, for 
easy reading.

For everyday laboratory 
work PYREX Brand Glass- 
ware is graduated to 
N . P. L. class B standard, 
but for more meticulous 
an a lys is  o r in tr ic a te  
research .work, N . P. L. 
class A  can be supplied 
at the appropriate extra

PYREX B rand  G raduated Glass- 
m a rt I t  t  up p i i t  d  on ly  through  
Laboratory E u rn lth tr t, b u t Ulus- 
tr a trd  c a ta logue  a n d  two f r e t  
c op its  o f  our C hem ist '« R ettbooh  
mill be te n t  d irec t on application

Ask fo r  PYREX Brand 
and see th a t you get it !
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STILLS

10,000 gallon still, with fabricated supporting girders of 
mild steel; welded construction throughout. Tank fitted 
with branches and internal supports for heating coils. 
Our Steel Constructional Department is at your service.

WIDNE
FOUNDRY
Specialists in all types of fabricated Steelwork and Tanks

A N D  EN G IN EER IN G  
CO M PA NY  LIM ITED
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EQUIPMENT PROCESSES

® < § » - ® y V I £ &  <S®. LTTE),
Aarofio H o u i t ,  wiltdm R oao 

Lo n d o n  s .w . i.

alumina
magnesia

phosphoric

pigments
Fertilisers
general

chemicals
abrasives pulp & paper

petroleum
sugar

caustic soda
cement

LIQUID-SOLID SUSPENSIONS
in the

CHEMICAL INDUSTRY

PRECISION INSTRUMENTS for .
TEXTILE TESTING LABORATORIES

We invite enquiries for ---------------
H U M ID IT Y  C O N T R O L  E Q U IP M E N T .
R E G A IN  A P P A R A TU S  FO R M O IS T U R E

D E T E R M IN A T IO N .
M IC R O S C O P IC A L  E Q U IP M E N T .
p H  M ETERS, ETC., ETC.

EXTENSIVE STOCKS OF LA B O RA TO RY  EQUIPMENT
including Glassware and Chemicals

REYNOLDS &  BRANSON, LTD.
13, BRIGGÄTE, LEEDS, 1.



a ration of oil on m y  
w a y  to a bearing. I m ake  
all the d ifference to the w ay, 
a m ach in e  works an d  to h ow  

it lasts . . . .  EXISTING 
MACHINERY MAY HAVE TO 
LAST A LONG TIME YET!

M a y  26 , 1945 THE CH EM ICA L AGE

journey 
really 

necessary?
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THE KESTNER T.V. DRIER
R E C E N T L Y  D EV ELO PE D  ESPECIALLY FOR  
D R Y I N G  F I L T E R  P R E S S  C A K E S  A N D  

SEM I-S O LID S

Several years of research and development satisfactory plant fo r handling damp materials
w o rk  in ou r plant laboratories, combined w ith  semi,"so^ s' , . , , .

r  , , Outstandingly successful results are being
extensive operational experience, enables us to  obtained in drying f ilte r  cakes, centrifuged
offer the Kestner T.V. D rie r as the most materials and deposited sediments such as :—

Chalk, China Clay, Stearates, Boracic Acid, Coal .
Dust, Sand, Bicarbonate, certain Synthetic Resins, etc.

The process is based on fundamentally simple therm ogravic and aerodynamic principles.

O U T S T A N D IN G  AD VA N TA G ES
I .  S IM P L IC IT Y . T h e  o n ly  m o v - 2. E F F IC IE N C Y . T h e  th e rm a l
ing p arts  a re  fe e d e r and fans. effic iency is e x tre m e ly  h ig h —no
T h e  o n ly  co n tro ls  a re  th e  supply o th e r  dryinj? system  can show
o f s team  o r  fue l to  th e  h e a te r , b e t te r  results,
and re g u la tio n  o f th e  ra te  o f 3. C O M P A C T N E S S . T h e  p la n t
feed. takes  up v e ry  l i t t le  space.

Please write fo r Leaflet No. 265.

KESTNER EVAPORATOR & ENGINEERING CO. LTD.
Chemical Engineers, 5, G R O S V E N O R  G A R D E N S , L O N D O N , S .W .I

D u rin g  th e  w a r th e re  h as  ^ e e n  a  
g re a t sh o rta g e  of s tee l d ru m s , 
a n d  a  s to ck  of K .C .C . d ru m s  h a s  
been so m e th in g  to  be thank fu l 
fo r.

E asy  to  p o u r, c lean  to  hand le , 
and  ro b u s t in co n s tru c tio n , they 
h ave  p a id  golden  d iv idends 
d u rin g  th e se  try in g  tim e s .

R ep len ish  y o u r s to ck s .

T h e re  is no c lean e r, m o re  s e r ­
viceable  o r  m o re  efficient 
package  th a n  a  K .C .C . d ru m .
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SPECIAL 
REFRACTORY CRUCIBLES

W e can now supply very highly refractory crucibles suitable fo r 
m elting precious metals and fo r w o rk  at high temperatures, up to 
1,800° C., particularly where contamination due to  silica must be 
reduced to  a m inimum. These FUSED A LU M IN A  and FUSED 
MAGNESIA crucibles are of the highest pu rity  and w ith o u t added 
siliceous bond. The largest vessel illustrated is 12 in. x  6 in. diameter.

W e can also supply FUSED REFRACTORIES, silica (V itreosil) Alumina 
and Magnesia in bulk fo r refractory linings.

THE THERMAL SYNDICATE LTD.
Head O ffice: W A LLS EN D , N O R T H U M B E R L A N D .

London D epot: 12-14, O LD PYE STREET, W ESTM IN STER , S .W .I.



S@PINI@IL
SPECIAL

SODA-LIME

T eleph one :
GREenwich

1600

Sofnol Ltd., Westcombe H ill,  Greenwich, S.E. I 0
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FOR SUCCESSFUL A N D  ECONOMICAL 
OPERATION OF M ANY PRESENT-DAY 
INDUSTRIAL PROCESSES THE GENERATION 
A N D  M AINTENANCE OF A  HIGH VACUUM 
IS IMPERATIVE A N D  THE CLOSER THE 
APPROACH TO  A N  ABSOLUTE VACUUM  IN 
M ANY OF THESE PROCESSES THE MORE 
SUCCESSFUL THE OPERATION.

The M1RRLEES W ATSO N COMPANY have 
specialised fo r many years In the manufacture of 
equipment to  meet the needs o f Industry In this 
d irection progressively modifying and improving 
th e ir products un til to-day they are supplying 
vacuum creating STEAM EJECTOR AIR PUMA’S 
capable o f successfully maintaining vacua w ith in  
5 mm. o f Absolute In large scale industrial 
processes.

THE COST OF MAINTENANCE OF SUCH 
EQUIPMENT IS NEGLIGIBLE AS THERE ARE 
N O  M OVING PARTS TO  GO W R O N G —JUST 
W H A T  THE MAINTENANCE ENGINEER IS 
LO O KING  FOR !

Engineers and Industria l Chemists are 
Invited to  w r ite  fo r in fo rm ation  regarding 
th e ir  especial problems w hich w ill receive 
ou r expe rt consideration and we shall be 
pleased to  advise accordingly.

W e  also m anufacture Reciprocating 
and Rotary A ir  Pumps. These have 
their special applications.

On Vital Service!
Soda-llme has many war-tim e uses about 
which we say nothing. It  is the obvious 
th ing fo r purifying a ir in confined spaces. 
It  also plays its vita l part in the lab. 
O u r experience in making this somewhat 
commonplace reagent is probably unique. 
A t all events we have Introduced grades 
fo r every purpose, w ith  absorptive 
capacities often many times greater than 
that o f common soda-lime. If you’ re 
concerned w ith  the efficient absorption 
o f C 0 2 o r  o ther acid gas e ither on a large 
scale o r in the lab., we th in k  you may be 
interested to  have ou r booklets A.4. 
“  Soda-Llme ”  and A .5, “  Sofnoiite,”  
free on request.

RflRRLEES m XSO N
m i i i i i u i t t i i i i m m i > s - e 0 j 1.p .- w T Y  r IMITE®
SCOTLAND ST  —~ * -—   GLASGOW

TAS/SL.C .112
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More steam from  
your

These bulletins show how it can be done
e v e r y  m a n u f a c t u r e r  m akes it his business to  know  w hat o u tp u t he 
can aim  a t from  each o f  his raw  m aterials ; bu t often w ith one 
exception— CO A L, m ost vital o f  all industry ’s raw  m aterials. •  There 
are m any m anagem ents who m ay be as keen as m ustard  in tracking 
dow n steam  w astage in the ir plants, yet d o n ’t  realise how m uch the 
output o f  steam  from  their coal tonnage m ight be increased by little 
im provem ents in  their m ethods o f  steam  production . H ow  it can 
be done is told in these booklets :

IN THESE BULLETINS you have at your finger-tips 
specialist information on fuel, economy. Read them your­
self and get the men on the job to read them too. It will 
be well worth while. Copies are free from your Regional 
Office of the Ministry of Fuel and Power.

ISSUED BY THE MINISTRY OF FUEL A N D  POWER

STEAM PRODUCTION AND CONSUMPTION
(Bulletin No. 1)

The purpose of this Bulletin is to 
give you a quick survey of possible 
improvements. You can then turn 
to separate Bulletins for advice on 
the particular aspects requiring 
investigation.

THE MAINTENANCE OF INDUSTRIAL
BOILER PLANT (Bulletin No. 38)

Explains clearly where defects can 
occur in your boiler plant, and 
how to keep it in shipshape order 
so that it will always give the best 
possible performance.

THE CONTROL OF COMBUSTION AIR
(Bulletins Nos. 10 and 27)

Two Bulletins which show how to 
reduce the flue gas loss—simply

by better control o f the air supply 
to your boilers.

COOLING FIREBARS IN INDUSTRIAL FUR­
NACES AND BOILERS (Bulletin No., 20) 

Is steam used for cooling under 
your boiler grates ? Perhaps it 
isn’t necessary ? Perhaps too 
much is being used ? Perhaps 
water will do just as well ? All 
the questions and answers about 
firebar cooling arc in this Bulletin

BLOW-DOWN (Bulletin No. 35)
Are you sure you arc. blowing 
down your boiler sufficiently to 
prevent priming ? Or are you 
wasting fuel by blowing down too 
much ? It is so easy to control 
the concentration of your boiler 
water and this Bulletin tells you 
all about it.
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fo r ACID N E U T R A L IZ A T IO N , C LA R IFIC A T IO N  O F L IQ U ID S, 
DEVVATERING 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 CC U LA T IO N , PIC 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 , S E PA R A T IO N  O F 
SO LID S FROM  L IQ U ID S,
SODA RECOVERY. W E T  

M A T ER IA L HAND LIN G  

Including  
A G IT A T O R S C A U S T IC IZ - 
E R S, CLARIKIKKS, C L A SS­
IF IE R S . C O N V E Y O R S ,
D EW A TE RIN G  M ACH IN ES 
RO TA RY  VACUUM  F IL ­
T E R S . SAND W ASHERS,
S L U D G E  P U M P S ,

TH IC K E N E R S, e tc .

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

Scraper Knife.
Rotary Vacuum Filler, with Take-off 

Roller and Ref>ulper.

UNIFLOC REAGENTS LTD
—  SW A N SE A  —

Phone : Swansea 5164 
(3 lines)

Grams : Unifloc, Swansea

B R ITIS H  T A R  PRODUCTS
L I M I T E D  ~

Makers of P Y R I D I N E  o o

A N T H R A C E N E  O I L
C A R B O L I C  C R Y S T A L S  

C R E S Y L I C  A C I D  

o  O N A P H T H A L E N E  

0 O R T H O - C R E S O L

T O L U O L  

X Y L O L

SALES OFFICE :

418* GLO
Telephone: 60078-9 Telegrams: CRESOL

am ino  u r r io r ,  :

418* GLOSSOP ROAD, SHEFFIELD, 10
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Reflections on the Ayre Rep
T H E  rep o rt of the H ydrocarbon  Oil 

Duties, C om m ittee w as published in 
ou r issue of A pril 21. I t  w ill h ave  been 
seen tha t the C om m ittee fu lly  recognised 
the im portance  of the carbon ising  indus­
tries and  the u rgency  of develop ing  the 
synthetic o rgan ic  chem ical in dustry  in  
th is country . Ai\ a re su lt of thesff con­
siderations and  of the ev idence pu t before 
it, the C om m ittee has accepted the view 
th a t the presen t hydrocarbon  oil duties 
a re  a h ind rance  to the developm ent of 
the o rgan ic  chem ical industry . T he 
necessary consequence of th is conclu­
sion is th a t the o rgan ic  chem ical 
industry  should not be asked to pay the 
tax on im ported  oil, no r 011 home- 
produced oil used for the purpose of 
chem ical synthesis. T h is  inc ludes both 
a lip h a tic  an d ' arom atic  oils derived
from  petro leum  or 
coal.

I t  is also  concluded 
th a t the effect on the 
carbon ising  indus­
tries of the ex is ting  
du ties  of çd. a  ga llon  
on lig h t oil and id . a 
g a llo n  on heavy oil is 
such th a t th ese  in ­
dustries should  not 
be deprived  of the 
ad v an tag e  th a t has 
b e e n  g iven them 
t h r o u g h  th is tariff 
p r o t e c t i o n .  C ar­
bonisation  is dem on- 
s t r  a b 1 v- the- m ost 
effective m ethod of 
u sin g  coal, and an y ­
th in g  th a t can assist
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in develop ing  th is industry  still 
¿hould be done. T h is  is ev iden tly  the 
C om m ittee’s view and  it is sound.

T he  C om m ittee h as  thus a rrived  at 
two ap p aren tly  opposite conclusions and 
has reso lv ed ’ its difficulty by suggesting  
th a t the p resen t level of taxation  on 
im ported  oils should stand , but th a t the 
chem ical industry , fo r specific purposes 
of chem ical synthesis, should  be allow ed 
im ported  oil tax-free and  should leceive 
a  paym ent of 9d. a  g a llo n  in iespect oi . 
hom e-produced lig h t hydrocarbon  oils 
and  of id . per g a llo n  on heavy  oils used 
as raw  m ate ria ls  in the course of,chem ical 
synthesis.

T h ere  is no specific support for the 
view w hich has been pressed in these
co lum ns for the estab lishm en t of home
refin ing  of pe tro leum  oils. T h e  Com­

m ittee has agreed 
th a t ifi refin ing  of 
pe tro leum  w ere ca r­
ried on in this coun­
try , the raw  m ate ria ls  
requ ired  by the syn­
thetic  chem ical in ­
dustry  w ould be m ade 
r e a d i l y  av a ilab le . 
T he  C om m ittee, how ­
ev er, reg a rd s this 
question as outside 
its term s of reference 
and  it does no t sug ­
gest th a t the inci­
d en ta l provision of 
raw  m ate ria ls  for th e  
chem ical in dustry  is 
of decisive im por­
tance in th a t con­
nection. W e a r e
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doubtfu l of the v a lid ity  of th is conclu­
sion. T he  hom e refining- of pe tro leum  
would be very  m uch m ore a ttra c tiv e  if 
the refiner w as assured of an  ou tlet for 
his by-products as he appears  to be in 
some instances in A m erica. F rom  the 
refinery the chem ical industry  w ould 
take  products for w hich there  is v irtu a lly  
no o th er econom ic use. W e have g iven 
reasons on o ther occasions why a syn­
thetic o rgan ic  chem ical in dustry  based 
on petro leum  refineries w ould be of 
im m ense va lue  to the  country . T h is  
conclusion strikes us as be ing  w eak and 
as h a v in g  been reached w ithout com plete 
consideration  of the problem .

T h e  C om m ittee is on firm er g round 
when it em phasises the g rea t im por­
tance of coal carbonisation  and of the 
necessity for not) red u c in g  any of its 
ex is ting  sources of revenue. . T he  total 
financial benefit accru ing  to the ca r­
bonising  in dustry  from  th is taxation  was 
over .£2,000,000 a  year before the w ar, 
an am oun t w hich canno t be lig h tly  d is­
carded  w ithout considerab le  detrim en t to 
the econom ics of the process.

Is  th e  effect of the hydrocarbon  duties 
on the chem ical industry  as g re a t as the 
C om m ittee declares i t  to be ? T h a t is a 
question  on w hich we should  fran k ly  like 
m ore in fo rm ation . Iti is adm itted  in  the 
rep o rt th a t :
“  the consequent effect on the cost of chemi­
cals derived from benzol depends on the 
yield and on the number of steps in the 
chemical synthesis which separate the 
original raw material from the final product, 
and may be more or less than Id. per lb. 
011 the primary interm ediates, although at 
that stage the average is still about Id . per 
lb. The effect is less on products further 
removed from benzol—thus, 011 a finished 
dyestuff it  may amount to as little as 0.2d. 
per lb ., although it is commonly consider­
ably more than this—while, at the same 
time, the importance of this price increase 
is still further . reduced owing to the 
enhanced value of the product.”

T he  an n u a l cost to the chem ical in ­
dustry  is sta ted  to be of the order of 
¿ 375 ,°oo. I s i t  co rrec t th a t such a
com parative ly  sm all figure, sp read  over 
the. p roduction  of dyestuffs, of p lastics, 
and  of othefi form s of chem ical industry , 
w ill m ake so la rg e  a difference to the 
cost of p roduction  in  these in d u stries  as 
the C om m ittee ap p ea rs  to be lieve?  W e 
rep ea t th a t fu r th e r in fo rm ation  is desir­
able on the evidence w hich has led to 
th is conclusion. T h e  am ount o f m oney

invo lved  seems to us to be very sm all 
for the effect th a t it is to  produce.

W h ile  the carbonisation  industries and 
the chem ical industries w ill be quite 
satisfied w ith  w hat is g iven them  in the 
repo rt, the ta r  d is tilla tio n  industry  m ay 
no t be quite so en thusiastic . T h e  a tte n ­
tion of the C om m ittee has been draw n to 
the fac t th a t à reduction  in  the price of 
benzol to the chem ical m anu fac tu re r 
would resu lt in a  fa ll in  the cost of syn­
thetic p ro d u c ts ; these w ould inc lude  the 
non-hydrocarbon com pounds also  de­
rived  d irec tly  from  ta r , and  the ta r  
d is tille r  w ould thus suffer a  loss of 
revenue. An o u ts tan d in g  exam ple is 
phenol, w here the price reduction , cor­
respond ing  to th e  proposed a llow ance of 
qd. a g a llo n  on benzol, w ould am ount to 
about id . p e r lb. T he  C om m ittee is 
alive  to the im portance  of fo s te ring  the 
ta r  d is tilla tion  industry , w hich prov ides 
the chem ical industry  w ith so m any 
va luab le  products, b u t a fte r carefu l con­
sidera tion  has come to the conclusion 
th a t * the p rice  reductions in syn thetic  
m ate ria ls , consequent upon the im p le­
m en tation  of the C om m ittee’s p roposa l, 
should  not inflict serious in ju ry  on the 
ta r  d is tilla tio n  industry .

T he  rep o rt m ay h av e  several effects if 
it is accepted  by the G overnm ent. O ne 
of these m ay be the g rea te r in te re s t -in 
the p roduction  of in te rm ed ia tes by the 
ta r  d is tille r  and by the ca rbon ising  in ­
dustries . T hey  w ould receive the sam e 
tax rebate  on m a te ria ls  used- for this 
pu rpose  as is g iven to those who a re  now 
th e ir custom ers. I f  the proposed sub­
sidy is rea lly  sufficient to s tim ula te  p ro ­
duction  it m ay w ell be th a t the dem and 
for ta r  p roducts w ill increase so g rea tly  
as to offset any d isad v an tag e  to w hich 
the ta r  d is tille r  m ay be pu t by these 
proposals. I t has been poin ted  out th a t 
the scale of p roduction  of coa l-ta r p ro ­
ducts fo r p las tics  and th e  chem ical 
in dustry  is a  good deal less than  th a t in 
the U .S .A . and  for th a t reason our costs 
o f p roduction  are  h igher. I t  is very- 
necessary  th a t the chem ical in dustry  
should  no t be conten t to w ait for de­
creas in g  prices of its raw  m a te ria ls , 
bu t do a ll th a t is possible by independen t, 
techn ica l m ethods to reduce costs of 
p roduction . T h e  experience  of m any 
in d u stries  suggests to us th a t th ere  are 
possib ilities of p rice  reduction  in heren t 
in  m ost processes as conducted in th is
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coun try  w hich” far outw eigh the id . per 
lb. proposed by this report.

T h ere  are  possib ilities to w hich this 
report does no t ca ll a tten tion . T he  re­
covery of ethy lene from  coal gas on a 
la rg e  scale is likely to pu t huge q u an ti­
ties of d e fin e s  a t .the d isposal of the 
o rgan ic  chem ical in dustry  if it so 
desires. W ou ld  liquefied olefine be 
classed  an  oil and qualify  for the 9d. a 
g a llo n  a llow ance?  In  ou r view  th a t 
w ould be a very useful extension. T he 
G as R esearch B oard h as-u n d er exam ina­
tion processes w hich may w ell lead  to a 
vast increase in the am ount of a liphatic  
chem ical raw  m ateria l ava ilab le  from 
coal. W ill liquid  m ethane receive the 
sam e consideration  if used for chem ical 
synthesis ? Liquefied hydrocarbon gases

N O T E S  A N D
The Future of Base Metals

SP E A K IN G  on the fu tu re  of base 
m eta ls a t the an n u a l m eeting  

of the In s titu tio n  of M ining and 
M eta llu rgy  las t week, the presiden t,
1.1.-Col. E d g a r  P am , restric ted  h im ­
self la rg e ly  to a discussion of the 
probable p rice  position in the years 
to  come. H e was no t p a rticu la rly  
cheerful about the fu tu ie , and though 
a ll w ill ag ree  w ith  him  th a t a consider­
able increase  in  price, as com pared with 
prfe-war figures, is to be expected, we 
feel th a t he perhaps paid too little  
a tten tion  to the techno log ical advances 
m ade d u rin g  the w ar, and m ade too little  
a llow ance for a con tinuation  of these 
beneficent activ ities. S upp lies, he su r­
m ised, w ould be am ple  for som e years, 
in view  of the falling-off in dem and 
w hich w as bound to re su lt from  a 
g rad u a l dittrinution of w arlik e  req u ire ­
m ents, bu t u ltim a te ly  a sho rtage  of 
such s tan d a rd  base m eta ls  as copper, 
zinc, lead , and  n ickel m ust be expected. 
N o im p o rtan t new  ore bodies have  been 
located , despite  intensified efforts, and 
it seem s lik e ly  th a t m etal w ill have to 
be p roduced from  poorer ore in ex is ting  
m ines. T h e re  w as, of course, the usual 
appea l to the G overnm ent to in tensify  
the extension of geo log ica l surveys, and 
to increase th e ir  suppo rt to un iversities, 
technical schools, e tc . ; we should have 
liked to  h ea r a m ore s tir r in g  appea l to

a re  certa in ly  “  lig h t hydrocarbon o ils .” 
W e should  surm ise that if the proposed 
a llow ance s tim ula tes p roduction  to the 
ex ten t th a t the C om m ittee ev iden tly  be­
lieves, it w ill u ltim a te ly  am ount to con­
siderab ly  m ore th an  ¿£400,000 a year.

F in a lly , w h a t is the len g th  of the 
period over w hich the schem e w ill 
o pera te  ? T he hyd rocarbon  oil duties 
fa ll to be review ed in 1950. U nless 
there is som e ea rlie r  assu rance  th a t the 
p resen t duties and  the proposed tax-re- 
m ission are  to be continued a fte r th a t 
da te , m anu fac tu re rs  w ill no t be anxious 
to em bark  on new developm ents if these 
a re  rendered  possible only  by such 
adven titious aid. T he  effect of the oil 
duties on hydrogenation  is an exam ple 
th a t m ight be studied  w ith profit.

C O M M E N T S
users of base m eta ls  to  in tensify  their  
efforts (a lready  fa irly  considerable) at 
research  in to  techno log ical im prove­
ments. Any g lance  into the A m erican 
m e ta llu rg ica l p ress w ill reveal th a t 
in terested  concerns in  the U .S . are  not 
le ttin g  the g rass  grow  under th e ir feet 
w hile th e ir  G overnm ent perpends.

A Research Survey

A  D E P U T A T IO N  of the P a rliam en ­
ta ry  and Scientific C om m ittee, 

in troduced  by Lord Sam jiel, h as  been 
received by the C hancello r of the 
E xchequer, who has prom ised to give 
carefu l consideration  to  th e ir p roposals. 
T h e  depu ta tion  included  th ree M .P .’s— 
S ir G eorge S chuster, M r. E . W . S alt, 
and  S ir P e te r B ennett— and M r. J . G. 
B ennett, la te  d irec to r of B .C .U .R .A . 
W h a t they a re  ask ing  for is a  survey 
and stock tak ing  of our past ach ieve­
m ents and shortcom ings in  research , 
toge ther w ith an ou tline  of ou r p resen t 
resources in  th a t field and  our needs for 
the fu ture . I t is poin ted  ou t th a t our 
country  o ugh t to p lay  a  lead ing  p a rt in 
the p u rsu it of scientific know ledge and in 
its  ap p lica tio n , p a rticu la rly  to industry  
and  ag ricu ltu re , and it is noted th a t 
the w ork of o u r scientists d u rin g  the w ar 
has show n th a t there is n o th in g  w rong  
w ith th e ir quality . Some doubts are 
expressedj how ever, as to the quan tity  
of the resources ava ilab le  to  th e m ; and 
it is believed th a t the publica tion  of a
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survey, on the linçs ind ica ted  above, 
w ould arouse g re a t public  in terest, and 
w ould win suppo rt for a  v igorous official 
cam pa ign  of research , besides crea ting  
a p rogressive fram e of m ind am ong 
in d u stria lis ts . T he  C hancello r, w hile 
p rom ising  to take, th o u g h t on the m atter 
in consu lta tion  w ith his collègues, asked 
for fu r th e r p a rticu la rs  about the term s 
of reference .fo r such an enquiry . I t w ill 
be especia lly  in te re s tin g  if we are  to be 
to ld  ju s t w hat sum s of m oney h ave  been 
spen t by the G overnm ent on research , 
as w ell as how such m onies have been 
a llo tted .

Drugs for Belgium

T H E  libera ted  countries of w estern 
E u rope , so long  cut off from  sources 

of supp ly  outside the con tinen ta l zone, 
a rc  s till experiencing  g rea t difficulty in 
ob ta in ing  chem ical supp lies. T he 
P harm acie  C en tra le  de B elg ique , a com ­
pany occupying  a lead in g  position  in its 
field, reported  only a  fo r tn ig h t ago th a t 
it had  p laced  su b stan tia l o rders both in 
th is country  and  in th e  U n ited  S ta tes, 
bu t th a t w hile sm all quan tities  had  been 
received from  G rea t B rita in , no m ateria l 
had  as y e t a rriv ed  from  A m erica. 
U n fo rtuna te ly , there  is a la rg e  d iscre­
pancy  betw een B ritish  and U .S. export 
prices. T he  P harm acie  C en tra le  states 
th a t th e  prices in th is coun try  w ere 40 
per cent, h ig h e r than  those in the U .S. 
T h e  cost of p roduction  in B elg ium  has 
not, of course, rem ained  unchanged  
d u rin g  the w ar. Officially, prices w ere 
raised  by one-th ird , and  it is in tended  
to  obtain au tho rity  to ra ise  th e  in land  
prices to 60 per cent, above the level 
o b ta in ing  on M ay 10, 1940, the date  of 
the G erm an invasion  of B elgium . T he 
prices of im ported  . p roducts in the 
B elg ian  m ark e t a re  based on those at 
w hich they are  ob tained  ab road , and 
since supp lies are  so difficult to obtain , 
B elg ian  im porters a re  p resum ably  w il­
lin g  to pay a lm ost any  p rice  if they  can 
secure early  delivery . Y et the d iscre­
pancy  betw een B ritish  and  U .S . prices 
and the independen t course o f B elgian  
hom e prices ind ica tes ce rta in  d angers  
w hich ca ll for v ig ilance , th e  m ore so as 
the con tinen ta l countries, shorn  of the ir 
stocks,' w ill need la rg e  supp lies  and  w ill 
try  to ob tain  these from  the cheapest 
source. T he  ex ten t of the o rders to come 
m ay be gau g ed  from  the fac t th a t the

P harm acie  Centralfe de B elg ique has 
liqu id  funds am oun ting  to 15,000,000 
francs, yet expects to requ ire  add itional 
cap ita l to m eet its re-stocking needs.

Scottish Diatomite

L O O K IN G  a t the B artholom ew  
“  ha lf-inch  ” m ap of the Is le  of 

Skye, the in terested  observer m ay note , 
in the n o rth e rn  p en in su la  ca lled  T ro t- 
te rn ish , the “ conven tional sign  ” in d i­
ca tin g  a lig h t ra ilw ay  some two m iles 
long , and  a m ention , in two places, 
of d iatom ite  w orks.”  In  our own 
copy of the m ap , one of these has been 
rudely  scored ou t, and  as th in g s  are  at 
p resen t, the correction  is righ t. In 
B u lle tin  N o. 5, how ever, o f the Scottish 
R econstruction  C om m ittee (see Quarry 
M anagers' / . ,  A pril, 1945), Mr. R obert
H. S. R obertson w ould have  it o th er­
w ise, and  ap p ea ls  fo r a rev ival of the 
d ia tom ite  in dustry  in  Skye and  on the 
M oor of D inne t, A berdeenshire. H e 
po in ts ou t th a t the o ld  objection— th a t it 
does no t pay to -w o rk  sm all deposits of 
m inera ls— is like ly  to die a n a tu ra l 
d e a th ; and  in  any  case the Skye deposits 
could yield 1000 tons a year for 70 
years, and  th e  A berdeen deposits tw ice 
th a t am oun t for S4 years. Mr. R obertson 
usefu lly  suggests th a t the w ork ing  of 
these resources should  be b rough t into 
a  schem e of g en era l reg ional develop­
m ent, possibly u nder the gu idance  of 
technical in s ti tu te s ; and  it is no te­
w orthy  th a t p rovision for such an 
in s titu te  on the m ain lan d  n ear by was 
recorded in ou r pages a few w eeks ago.

A Chance for Research

S IN C E  sugar-refin ing  is one of 
the m ain industries of the W est of 

Sco tland , in  w hich the m ost expensive 
d iatom ite  is used fo r  filtra tio n , it m igh t 
be usefu l, it  is suggested , to set up in the 
G reenock d is tric t the expensive ro tary  
fu rnaces required  for p rocessing  the 
Scottish d ia tom ite , so th a t the expensive 
g rades used  in the su g a r w orks could be 
regenera ted  in the sam e p lan t. C ollabo­
ra tio n  w ith  the research  w orkers of the 
p roducing  firm w ould also  be con­
venient. D iatom ite  has m an ifo ld  uses, 
and , a t the very  least, a w ide research  
p rog ram m e w ould ap p ea r to  open before 
the Scottish  Raw  M ateria ls  R esearch 
L aboratory  a lread y  proposed.
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Fuel Economy Discussions
IV.—Mechanical Stokers for Low-Grade Fuels

by B . M . T H O R N T O N , M .S c ., M .I.M ech .E .

B EFO R E dealing with the subject of 
mechanical stokers, it is as well to 

dispel the impression which seems to pre­
vail throughout the. country tha t all fuel 
mined to-day is low-grade—if it is not low- 
grade a t the factory, it is low-grade at 
home. The average quality of. the coal 
mined to-dny, to judge hv the ash content 
only, has certainly deteriorated, but not so 
much as is commonly supposed. Taking 
two of- the largest I.C .I. boiler plants as 
an example, the average ash content of the 
coal used was, in 1939, 8 to 9 per c en t.; 
a t the close* of 1944 it was running from 
11 to 12 per cent. Such a small rise in 
ash represents no difficulties, or new prob­
lems, in boiler plants fired with mechanical 
forced-draught stokers. W hat is trouble­
some is the occasional very great variation 
in quality. For example, a material des­
cribed on the wagon label as “ nuts ” con­
tained 110 less than 49.0 per cent, of ash. 
Other less extreme variations are not un­
common, and it is these variations which 
cause most worry. Also, before the war 
these factories were supplied with about 
100 different-named coals whose qualities 
they knew, but at one time during the war 
they had well over 200 different supplies. 
But il is not the purpose of the discussion 
to inquire into the whys and wherefores 
of these happenings, and these experiences 
are probably those of many users.

G ro u p in g  of Coal
My own firm, long before the war, took 

advantage of the then prevailing price 
differential between “ good ” and “  bad ” 
coals and adopted equipment to burn 
•' bad ” fuels wherever possible. In  order 
to do this, and to safeguard factory output, 
we adopted a coal-grouping system so that 
when a wagon enters the works (there 'are 
nearly 200 a day) il is labelled with its 
group and sent to the plant most suited 

‘to burn it. For example, fine, dry, high- 
ash coals (45 per cent, through ¿-in. mesh 
and ash over 20 per cent.), which are quite 
unsuitable for mechanical stokers, are sent 
to a ptilverised-coaTburning plant. Another 
group is washed fine fuels; these are 
“ sandwiched ”  between wagons of dry 
slacks, and during tipping and conveying 
a mixture is secured which can be burnt 
even on natural-draught chain-grate stokers. 
Coke breeze, when we can get it, is burnt 
on the sandwich system, in which a layer 
of breeze is run from a divided hopper on

to the grate beneath a  layer of coal. Up 
to 30 per cent, or more of breeze can be 
burnt satisfactorily in this way. We also 
mix breeze with slack. Abrasion of fans 
and ducting is much more rapid with breeze 
mixtures than with coals, and all our plants 
are (or were) equipped with large rubber- 
lined coal chutes.

S m a lls  an d  O u tc ro p  Coal
At the end of 1941 we had to burn many 

thousands of tons of South Wales blended 
smalls. These fuels contain about 20 per 
cent, of volatile m atter and were burnt 
successfully by the following m eans: (1)
Using a fairly thick fuel bed, with more 
forced-draught compartments open than are 
used with a volatile bituminous coal; (2) pay­
ing particular attention to the wetting of 
the fuel lo reduce fuel-bed resistance and 
avoiding patchy ” fires; both these opera­
tions reduce the “  grits ” in the flue gases 
I these fuels contained about 50 per cent, 
through I in .); (3) by increasing primary, 
and decreasing secondary air supplies. 
These South Wales fuels will not bum 
successfully if mixed with bituminous coals 
owing to the difference in burning rates. 
Xo trouble was experienced with ignition. 
At maximum rating, the grit carry-over was 
the m ajor nuisance. We were not sorry 
to see the last of this fuel, although, at 
all times, we were able to maintain the load.

Over the past few months, supplies have 
included up to 2000 tons a week of screened 
outcrop coal. The coal is not, as a rule, 
high in ash (about 12 per cent.), but con­
tains about 20 per cent, moisture, most of 
which is inherent. The fuel is highly 
oxidised, is of low rank, and is free-burning. 
However, one of the stations has been run 
for some months on nothing but outcrop. 
F or burning on mechanical stokers, it is 
absolutely essential that the fuel is screened 
through a 2-in', grid (the large lumps 
obtained from the workings are of 110 use 
except for stealing and taking home). When 
burning this fuel on m echanical grates with 
almost archless settings, a thick fuel bed 
is used with slow grate speed in order to 
m aintain ignition.

A n th ra c ite  an d  A n th ra c ite  Duff
We are not. normally supplied with these 

fuels, but have carried out experiments for 
various Ministries. A nthracite can be burnt 
on mechanical-stoker-fired furnaces, but 
only successfully with specially-designed
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furnaces and grates. I t  appears that the 
Americans have made most progress in this 
direction, and 20 years ago I was amazed 
to see Eastern Pennsylvania anthracite 
being burnt under large boilers in New 
York City, a few yards from W all Street. 
From experiments, it appears th a t an thra­
cite duff carefully mixed with a coking 
bituminous coal can be burnt on most 
mechanical stokers when the mixture con­
tains about 20 per cent, of duff, and not 
more than 30 per cent. But we have not 
had much experience, and it would be pre­
mature to say that the "  combustion 
would always be satisfactory.
W ash ery  S lu r r ie s  a n d  A sp ira te d  F ines

These fuels can be burn t successfully 011 
hand-fired forced draught furnaces with, as 
a rule, stationary grates. There is one 
mechanical moving-bar stoker, the W ilton, 
which I have seen successfully burning 
wetted fines. The Hodgkinson Stoker 
M anufacturers have built two or three ex­
perimental stokers with the object of burn­
ing slurry, and their chief engineer, Mr. 
Guy, has described these.1 The B.C.U .R.A., 
in co-operation with the manufacturers of 
the Crosthwaite stoker, have designed a 
mechanical stoker for burning slurries, and 
their chief engineer, Dr. E. G. Ritchie, has 
reported promising preliminary results.

But the coal industry’s own panel on the 
utilisation of low-grade fuels under the 
chairmanship of Mr. R. G. Evans, has said 
this : “  So far as is known, there is no 
design of mechanical stoker now in opera­
tion in this country for either Lancashire 
or water-tube boilers which will satisfac­
torily handle these low-grade fuels in then- 
raw state .” 2

The problem of firing these fuels mechani­
cally will eventually be solved. In  any 
case, this is essentially a problem for the 
collieries rather than for the average indus­
trial user; the collieries to-day burn 50 per 
cent, of the slurries produced in their 
washeries.

S p r in k le r  S to k e rs
' So far, I have attempted to describe how 
a large works has dealt with the existing 
fuel situation with existing equipment. 
Some of ’ the smaller mechanical stokers 
used for firing shell boilers and small fu r­
naces will next be described, with a brief 
review of our experiences. One design of 
sprinkler stoker is of the jerking shovel 
type with moving bars. The other type, 
and that most favoured in America, has a 
high-speed rotary distributor, with both 
stationary and moving grates.

1 Set ‘li -eission of paper by Dunningham and  Thorn­
ton on “ Mechanical Stokers for Shell Type Boilers "  at 
Carlisle. (./. /« s i. F ue l, December, 1944).

2 The Coal Industry Jo in t Fuel Efficiency Com­
m ittee's Technical Panel 1; “ On the Utilisation of Ixnv- 
(trade Coals. ”

Sprinkler stokers, in general, have the 
following characteristics : (1) They will,
burn high ash fuels successfully when 
equipped with forced draught; (2) they will 
burn free-burning and coking coals equally 
well; (3) while they are not generally so 
free from smoko as the coking type of 
stoker, they are commonly believed to res­
pond to load demands more readily than the 
coking stoker. (This may not be true of 
coking stokers equipped with forced 
draught). Sprinkler stokers of all types 
perform admirably with good graded coals, 
it is when burning high-ash slacks that the 
loss of efficiency through unburilt carbon in 
the “ grit ” becomes serious, and may 
amount to 5 per cent, or m ore; this loss 
increases with the boiler load, and in cer­
tain situations grit can be a real nuisance.

C oking  S to k e rs
Coking stokers, when equipped with 

forced draught, can burn fuels- of high aslt 
content. The C 0 2 normally obtained with 
them is perhaps not quite so good as with 
the sprinkler stoker. They give consider­
ably less trouble from grits than the 
sprinkler, and, owing to the method of 
introducing the cocal, they give more free­
dom from smoke. The coking stoker is not 
as versatile as the sprinkler in the range 
of fuels which it will burn successfully, and 
with natural draught it does not respond 
so readily to load demands. On the other 
hand, it is a quiet, slow-running machine 
with little  wear and maintenance of the 
moving parts.

We have also a fairly large number of 
small stokers of the underfeed screw or ram 
type for firing furnaces. These stokers 
were never designed to burn low-grade 
coals, and they will not work satisfactorily 
w ithout very considerable attention to the 
fire. These stokers work tolerably well 
when burning small graded coal with a low 
ash content of high melting-point, and the 
key- to good combustion with this class of 
stoker is to keep the reacting surface of the 
fuel as large as possible, i.e., “  coke trees ” 
must be broken up as they form.

To a very limited extent, ehaiu-grate 
stokers have been used to fire shell boilers. 
One type is already on the m arket, the 
M orton-Illinbis; and Messrs. Babcock and 
Wilcox have recently designed a very neat' 
forced-draught chain-grate stoker for this 
purpose. I have seen both these designs 
in work, and, as with oilier chain grates 
equipped with forced draught, they should 
prove very versatile in the range of fuels 
which they will burn.

A  S pec ia l D esign
Mr. Thornton concluded with a descrip­

tion of a_ stoker of his own design, drawing 
attention to the following features :

(1) The fuel hopper has vertical sides
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with the exception of the front plate which 
tan  beTaised for hand-firing, in emergency, 
and slicing. This shape of hopper mini­
mises trouble from holding up when firing 
fine wet coals.

(2) The fuel bridge is exactly similar to 
tha t used on a travelling grate stoker, en­
suring an absolutely even fuel bed of any 
desired height. The fuel-bed contour can 
also be varied to counteract effects of segre­
gation, as the bridge is in sections the 
heights of which can be adjusted individu­
ally.

(3) Controllable secondary air is in tro­
duced in slots behind the bridge, where it 
is also preheated.

(4) All the firebars are of the same shape. 
The part engaging the cams is bolted to the 
firebar proper. The firebars can be re-, 
placed from the stoker front. The stroke 
of the firebars is adjustable from zero to 
.'! in. by simply turning a handwheel.

(5) There are two shapes of cam driving 
the firebars, both of which can be removed

_ and replaced in a few minutes.
(6) The forced-draught compartment has 

a damper control beneath the grate.
(7) The coking plate is easily removed • 

and can be made of different shapes and 
lengths to suit particular fuels.

(8) The stoker has 110 separate motors, 
110 high-speed shafts, 110 clutches, no 
ratchets, no springs, and 110 gears whatever.

D IS C U S SIO N
Q.—-The arrangements described for dis­

tribution of coal throughout the works are 
very impressive, but could only be applied 
to a sufficiently large concern. Two other 
similar arrangements may be quoted: The 
Gas Light & Coke Co. are understood to 
screen (when necessary) a t Beckton and to 
distribute nuts to the verticals up the river 
and to use the slack in the coke ovens and 
horizontals at Beckton. The Portland 
Cement Association arranges to receive a 
bulk allocation of various types of coal and 
to distribute them to works equipped for 
using each p a rticu la r type. Could not 
other industries have done this, for exam­
ple, the chemical industry on a regional 
basis ?

A.—No reply was given.
Q.—W hat is “ low-grade fu e l” ? W hat 

constitutes a “ low g ra d e ” ?
A.—Ash content and size each have a 

bearing on the point, but a  definition is im­
possible, since it must depend on the equip­
ment available. Dust containing SO per 
cent, of ash can be burnt by pulverised-fuel 
equipment, but on a cha in-grate stoker most 
of the dust would go unburnt up the chim­
ney. The nature of the ash is also impor­
tant.

(¿.—How does wetting assist in burning 
fine coal ? I t has been stated elsewhere 
that the im portant factor is not the resist­

ance of the fuel bed as a whole, but ra ther 
the caking properties of the coal and the 
occurrence of blowholes which influence the 
pressure drop through the fuel bed. Thus 
channelling and caking far outweigh par­
ticle size as factors in fuel-lad resistance.

A.—Measurement of the resistance of a 
wetted slack and a dry slack will show a 
lower resistance for the wetted slack ; but 
that does not invalidate the suggestion just 
made as to channelling and caking. Two 
fundamentals are necessary for chain-grate 
stokers: an even fuel bed and uniformity 
of ignition, which last is secured by wetting.

T h e  Effects of W etting
Q.—-Does not the effect of wetting depend 

011 the character of the coal ?
A.—Many believe th a t the benefit is only 

secured When using a coking coa l; but that 
is not true. One speaker believed that 
when fuel is wetted the volatiles are driven 
off very much more slowly so tha t a  differ­
ent form of coke is produced. IT a smaller 
coke can be produced a more even fire re­
sults, with more even distribution of the air 
and improved ignition. A nthracite duff is 
better burnt in a wetted condition than dry. 
Another speaker mentioned tha t when deal­
ing with very highly caking coals in the 
laboratory, some coals in the volalile-mattcr 
test will bubble over the top of the crucible; 
the two ways of dealing with tha t are to 
mix inert m aterial with the coal and to re­
duce the ra te  of heating; I believe tha t 
wetting reduces the rate  of heating.

Another speaker pointed out that, in car­
bonising, a moisture content of up to about 
7 or 8 per eem. has no influence on the rate 
of coking, but above this it reduces the 
rate  of coking considerably. In  a stoker 
there is also a secondary effect, namely that 
the air passing up through the fuel will 
oxidise the coking constituents and reduce 
the coking power of the coal. W ater, In- 
delaying the reactions in the fuel bed, will 
give more time for the oxidation to take 
place.

Q.—Does not the physical effect of wet­
ting also have an im portant influence on 
fuel-bed resistance?

A.—S. P . Benson has observed that the 
rate  a t which air passed through the bed 
did not vary progressively with the thick­
ness of the unfired coal; undoubtedly, 
wetted coal gives less resistance than dry 
coal. Very fine dust, when moistened, lends 
to form balls and this may be the reason. 
By tapping the coal for a few minutes it 
settles and the resistance is greatly in­
creased.

Mr. Thornton summarised th is discussion 
by pointing out that, except for some open­
cast coals, wetting is agreed to be highly 
beneficial to the combustion of slack. Spray­
ing water in the hopper is ineffective but
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the use of exhaust steam in the hopper after 
the coal lias been wetted is found to give 
good results.

Q.—W hat is the general opinion of the 
value of open-cast coal?

A .—A discussion on this subject revealed 
that no one had anything seriously deroga­
tory to say about the present supplies of 
open-cast coal provided tha t they were 
screened. This coal is helping in a sub­
stantial way to bridge' gaps in our fuel sup­
plies.

Q.—How can breeze and coal be mixed 
satisfactorily on a small works?

A.—Reasonably satisfactory results have 
been obtained by grabbing with an overhead 
telpher or a Scotch crane from individual 
dumps and allowing the fuels to mix as they 
travel through the 'coal-conveying system 
and bunkers.

Q.—A speaker gave his experience of 
burning the breeze from metallurgical coke 
in a steelworks. This m aterial was thrown 
away and was J in. to 0 in. in size. I t  
elinkered badly in a re to rt stoker, particu­
larly heavy clinker forming in. the troughs, 
so tha t i f  emerged looking like concrete 
columns at the back of the combustion 
chamber where it  stayed; the fuel built up 
upon it, and the plant came to a standstill. 
The solution found was to mix the breeze 
with its own weight of fairly high-volatile 
coal; this improved combustion efficiency 
and completely changed the character of 
the clinker.

A.—I t  is clear that from 30 to 100 per 
cent, breeze can be burn t on mechanical 
stokers, the amount depending on the type 
of stoker, and whether burnt mixed with 
bituminous coal or on the sandwich sys­
tem. There are mechanical difficulties 
associated with the use of breeze, particu­
larly those of abrasion of fuel chutes, etc. 
Methods of preventing the abrasion are 
lining .with rubber, glass, vitreous enamel, 
lead, and white heart alloy cast tiles.

F u e l B lend ing
Q.—Should we not pay more attention to 

fuel blending in this country?
A.—Yes. In Belgium, for example, it is 

quite usual in normal times to mix fuels to 
very close percentages, such as 16 per cent, 
of one, 17 per cent, of another, and so on; 
the whole secret is tha t industrialists there 
have laid out plant for that purpose.

Q.—Is the sandwich system for using coke 
breeze better than blending ?

A.—Yes. The trouble of mixing is 
avoided and the ignition with the ordinary 
coal is perfect, while the breeze protects 
the grate from burning. On the other 
hand, there might be a little more trouble 
with clinker.

Q.—Can information be given on the 
burning of anthracite duff or pease mixed 
with bituminous coals ?

A.—There is considerable difference of 
opinion and no useful conclusion can be 
reached. There are many variables which 
enter into the problem, such as type of grate, 
shape of furnace, size of fuel. Owing to 
the difference in burning characteristics of 
bituminous coal and anthracite, good com­
bustion is not to be expected, especially 
with furnaces and grates not designed for 
such mixtures.

Q.—Can further information be given on 
slurry burning ?

A.—A stoker designed for this purpose 
is working regularly at a colliery and giving 
trouble only when bolts and parts of waggon 
stays get into the fuel. The slurry con­
tains up to 27 per cent, and down to 1! per 
cent. of. moisture, with 27 per cent, of a sh ; 
20 per cent, moisture gives the best results. 
The whole difficulty in handling slurry is 
to persuade it to go down the grate. Slurry 
should be burnt at the colliery to save 
transport.

F ir e -B a rs  an d  A ir S upp ly
Q.—Can information be given about fire­

bars in relation to air supply ?
A.—Reference should bo made to a paper 

by S. F . Benson (Inst. Mech. E ., 1944) deal­
ing with the je t air blower, in which it is 
shown tha t the use of loose top bars allows 
great leakage of air. Totally enclosed fire­
bars are more effective; the tops do not 
burn as much, and although' the first cost 
is higher, the difference is more than offset 
by the increased efficiency, while the dis­
tribution of the a ir is properly controlled. 
This system, while useful for dealing with 
ordinary fuels, becomes v e ry , much more 
valuable for .low-grade fuels.

Another speaker suggested tha t it was 
im portant to have adequate resistance in 
the grate bars. If the fuel' bed was 4-in. 
thick there should be a resistance in the 
grate bars of J in. to J  in. w.g.j sc that 
there should be a total of J in. w.g. If 
the burning was more rapid a t one point 
there would be an eruptive action and air 
which had only J in .  resistaq.ee as com­
pared with |  in. a t another place would 
pass through at the zone of lower resist­
ance so much more quickly th a t there 
would be more rapid combustion there with 
fly ash. If, however, the fire-bar resistance 
was increased to 2 in., the relative differ­
ences would not be so great and the com­
bustion would be more uniform all- over the 
grate, even though the fuel bed was not 
equally level throughout. He regarded 
this as one of the most im portant features 
in burning coals of widely different sizing. 
The fan power must, of course, be increased 
to deal with the increased resistance.

Q.—H as the time factor anything to do 
with burning low-grade fuels?

A.—W hen fuels vary considerably in 
character more zones are required in order
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to control them. A speaker pointed out 
tha t he used 5 or 6 zones in travelling-grate 
stokers in order to he able to handle fuels 
properly.

Q.—The smaller manufacturer having 
only one or two boilers, who is supplied 
with a wide variety of coal, is operating in 
conditions of special difficulty. Can any 
assistance be given to him ? W hat is the 
best equipment for him to use?

A.—The most versatile stoker m ust be 
chosen and this is a m atter upon which the 
manufacturers of the plant are the best 
fitted to oblige.

Q.—How can grates be prevented from 
burning ?

A.—Before the war, when good coal was 
supplied, this was a very serious problem 
and it was decided to try  a layer of ash. 
Although it Increased operational costs it 
prevented the burning of the grates and a 
higher degree of air preheat 'could be used. 
I t is now standard practice at tha t works. 
The ash was crushed and was put into a 
eompnrtmented hopper so that the ash was 
delivered underneath the coal to a thick­
ness of 1 in. W hether this practice is 
necessary to-day is a m atter of opinion.

Q.—Is automatic control useful in help­
ing to burn low-grade fuel?

A.—It has proved entirely successful.
A V ersa tile  S to k e r

Q.—Is it really correct to say that the 
underfeed stoker is selective in the type of 
fuel it will burn? The speaker pointed to 
one particular type of stoker which was 
claimed to be working equally efficiently 
with washed and dry slacks, coal and coke 
mixtures, mixtures of anthracite and coal, 
and open-cast coal provided that the largest 
pieces do not exceed 2J in. Coals with 
caking characteristics should be burnt con­
taining approximately SO per cent, of fines 
below J in. Particulars were given of a 
brick kiln fitted with only one stoker with 
which a tem perature of 1750°C. had been 
obtained in a combustion chamber and 
which has given an almost uniform tempera­
ture of 1420°C. in the 'kiln. An ash bed 
0 in. deep was formed from which the 
clinker could readily be removed after the 
kiln had cooled down. ■

A.—Underfeed stokers are quite versa­
tile in the fuels they will burn and are very 
suitable for furnace firing. The necessity 
to Creak up coke “  trees ”  arises, however, 
with certain high ash and coking coals.

Q.—In. burning m aterial containing up 
to 80 per cent, of fines considerable trouble 
is experienced with clinkering due to the 
low fusion po in t of the ash in the fines. 
How can this be dealt w ith?

A .— Fuel Efficiency Bulletin No. 20 issued 
by the M inistry of Fuel and Power should 
be'consulted. in  this is given the design of 
water sprays for this purpose which have

been found very successful in operation. 
These can be fitted well with a forced- 
draught grate. .

There was a discussion upon firemen and 
their duties, in the course of which it was 
suggested that there should be not only 
mechanical stokers but also mechanical 
handling. If firemen are to be skilled, 
their work must be lightened as much as 
possible, so that they can devote more time 
to the technicalities of their duties. Hand- 
filled hoppers, for example, should be re ­
placed by mechanical handling, as if the 
firemen have to fill the hoppers they do not 
pay attention to the fire.

D esign  of E lev a to rs
I t  was held tha t insufficient a ttr i tio n  had 

been paid to the design of, and size of, 
elevators for lower grades of goal; and with 
mechanical elevators there is trouble due 
to choking the feed into the box or down 
the chutes. Often no arrangements are 
made to prevent w ater getting into the 
elevator p its ; there is insufficient space for 
men to work round them and they are 
neglected.

Q.—W hat qualities of low-grade fuel may 
be expected in the future?

A.—A speaker pointed out that the 
qualities of fuels were changing and he 
doubted if they would ever return  to an ash 
content of 8-10 per cent. A new grade of 
fuel might well appear, namely, middlings 
with 20-25 per cent, ash, and this seemed 
particularly  likely in view of the recent 
Institu te of Fuel discussion at Manchester 
011 this subject. A type of fuel which 
might have to be burnt in large quantities 
in the future would contain 23 per cent, of 
ash and 7 per cent, of water.

LONDON OFFICE REOPENS
The reopening is announced of the London 

offices of Tanks & Drums, L td., of Bowling, 
Bradford, the well-known makers of metal 
containers (including steel drums and kegs 
for chemicals and oils), galvanisers, welders, 
and metal stampers. This event has been 
made possible by the return  to civil life of 
their London manager, Mr. F . R. D. 
Corbett, D .S.C., who has been released after 
distinguished service in the R.N.V.R., into 
which he was called up at the outbreak of 
war. As a result of injuries received, he 
was discharged last February, with, the 
honorary rank of Lieutenant-Commander.

The former offices of Tanks & Drums, 
L td ., in Baker Street, having been destroyed 
by enemy action, the company has found a 
new London home in W indsor House, 46 
Victoria S treet, S .W .l (telephone ABBev 
3226), where Mr. Corbett is now in attend­
ance.
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Chemical Engineering 
Group

A nnual G ên era i M eeting

Ti l l i  20th a initial general meeting of the 
Chemical Engineering Group of tho 

Society of Chemical Industry was held at 
the W aldorf Hotel on May 10, under the 
chairmanship of Mr. S. J .  Tungay. The 
lion, secretary, Mr. R. F . Stewart, present­
ing the report of the general committee for 
1944 stated that it  was a most successful 
year despite the intensification of war con­
ditions. Membership continued to rise and 
was now higher than it had ever been, and 
it was still 011 the upgrade. During the 
year, the revised edition of the G roup’s 
Handbook was sent out to members. All 
meetings for the discussion of papers were 
again held jointly with the Institution of 
Chemical Engineers. The report concluded 
with a brief reference to the historic events 
of 1944 both at home and the w ar fronts, 
and the view is expressed tha t if our fu ture 
problems can be faced in the same spirit, 
we need not fear too much about what is 
ahead. The lion, treasurer, Mr. F . A. 
Greene, presented the accounts, which show 
a small surplus for the year.

The following officers and members of the 
committee were elected : Chairman, Mit.
M. B. D o n a l d  ; ./ton, secretary, Mit. R. F.

©

M r. M . B . 
D onald .

S t e w a r t ;  hon. treasurer, Mlt. 1-'. A. G r e e n e ;  
lion, editor, M a j o r  D. M. W i l s o n ; hon. 
recorder, M il. H .  W .  T h o r p .  Committee : 
M e s s r s .  L. J . B a r l e y ,  J . D. B e n n e t t ,  A. C. 
M a n n in g ,  S . J .  T u n g a y .  A cordial vote of 
thanks was given to the honorary officers 
for th e ir work during the year. An informal 
luncheon followed at A v h ic h  Mr. Tungay, the 
retiring chairman, expressed his appreciation 
of the help he had received. He also paid a 
tribute to the work of Mr. Mackie (assistant 
secretary) and to the staff.

LETTER T O  T H E  EDITOR

DDT and Gammexane
S i r ,—In your issue of May 5 Mr. P ickett 

described a test in which lie sought to com­
pare DDT and Gammexane. F or his ex­
periment he chose some DDT obtained com­
mercially, presumably containing 65-75 per 
cent, of the active constituent, and a Gam­
mexane powder obtained from a fru it 
grower, which ivould contain only approxi­
mately 0.2 per cent. Gammexane. This is 
a test which can scarcely be described as 
scientific or expected to give a valid com­
parison. Tndeed, in the circumstances Mr. 
Pickett's results were perhaps to be 
expected.

There is some confusion in the letter as 
to the relationship between 66G and Gam­
mexane. This difference was made clear 
both ¡11 your article and by Dr. Slade (not 
Dr. S later as quoted by Mr. Pickett). 666 is 
the name given for convenience to the pro­
duct benzene hcxachloride, which is made 
by chlorinating benzene. This contains ap­
proximately 10 per cent, of the active gamma 
isomer which we have called Gammexane. 
In any comparative tests it must be made 
clear whether 666 or the active isomer Gam­
mexane is the unit of comparison. I 11 Dr. 
Slade’s paper Gammexane was used.

It might also be pertinent to remind your 
correspondent that {he claims made by Dr. 
Slade for Gammexane were based upon a 
large number of comparative tests using a 
wide range of insect species, of which the 
grain weevil was only one.—Tours faithfully, 

S id n e y  r o g e r s o n ,
Imperial Chemical Industries, Ltd.

Hull Chemists in Action
C hem ica l S ocie ty  R evived

T H E  Hull Chemical and Engineering 
Society held its annual general meeting 

nt the Church Institu te, Hull, on May 15. 
The hon. secretary, Mr. A. P. Baeksliell, in 
his report, announced that 24 new members 
had been enrolled, making the membership 
107. Mr. Baeksliell also outlined the
plans made for the forthcoming session after 
the four years’ suspension of activities. The 
new session would begin on October 2, and 
would consist of meetings and lectures held 
fortnightly on Tuesday evenings a t the
Church Institute.

Mr. J . W. Bull, M .I.N .A ., M .I.M ar.E ., 
was elected president. Other officers were
elected as follows: \ ice-presidents : Dr.
A. A". Mosses, F .R .I.C ., Mr. IT, G. Gripton; 
hon. gen. secretary, Mr. A. P . Baeksliell, 
F .R .I.C .; hon. treasurer, Mr. H. Foster. 
Messrs. E . H. H all, H . X. Kay, F . Geary. 
E. E. Connolly, .T. B. Moller, S. Amstell 
represent chemistry 011 the committee.
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Imperial Chemical Industries
Annual Report and Accounts

A T the 18th annual general meeting of 
Imperial Chemical Industries, L td., held 

at Grosvonor House, lJurk Lane, London, 
W .l. on May -24 at 11.30 a.m., Lord McGowan 
reverted to the pre-war practice of addressing 
the meeting. An account of his review of 
the -contribution made to the- nation’s war 
effort by I.C .I., will, appear in a forthcoming 
issue.

In  the annual report it is noted that the 
demand fob the company’s products has been 
m aintained a t a high level, although there 
has been some falling off in certain groups 
of Government requirements for war p u r­
poses. In particular, demand has expanded 
for the products of the dyestuffs and phar­
maceuticals group. Relations with the 
various Ministries have, continued to be most 
harmonious.

Capital expenditure on additions to or 
extensions of the company’s fixed assets has 
been severely limited by the restrictions on 
materials and labour. During the year the 
company, which for some years had held 
through the Metals Group 3^90 shares of £1 
each in FylTe & Co., L td., manufacturers of 
fittings at Dundee, acquired the outstanding 
0010 shares. The company has disposed of 
its interest in the manufacture o f. incan­
descent mantles, etc., previously carried on 
by Lighting Trades, Ltd.

Continuing the policy of simplification of 
the group's structure, I.G .I. (Alkali), L td., 
and I.C. I. (Plastics), L td ., were placed in 
liquidation as from December 31, 1944.
These businesses retain their individual iden­
tities as operating divisions.

The civil complaint filed by the United 
States Departm ent of Justice last year 
against E. I. dtt Pont de Nemours & Co., of 
Wilmington, Delaware, and this company, 
accusing them of violating the Sherman anti­
trust laws, has remained in abeyance.

E x p o r t R evival
While Concentration on the supply of mate­

rial for tlie- war effort at home lias continued 
to curtail the quantities available for over­
seas m arkets, export business has been 
maintained and in certain directions ex­
panded. Post-war prospects for export con­
tinue to b e-th e  subject of close study in 
order to restore and expand overseas trade 
with the least possible delay and to estab­
lish the sale of the new products, developed 
during the war, but the board’s ability to 
increase the company’s export business will 
depend on the rapidity of the release Of 
many of its employees, the availability of 
shipping, and the allocation of material and 
labour for the erection of new factories.

During ihe year the board decided to seek

the co-operation of the principal universities 
in the country in establishing a system of 
Researelt Fellowships in chemistry, physics 
or allied science such as physical chemistry, 
biochemistry, colloid science, chemotherapy, 
pharmacologyj engineering, or metallurgy 

• (see T h e  C h e m ic a l  A g e , Ju ly  29, 1944).
P e rso n n e l an d  R e in s ta te m e n t

Mr, J . E. Jam es, LL.B ., who had been 
secretary of ihe company since 1929, retired 
011 December 31, 1944, after 25 years’ ser­
vice with the company and its predecessors. 
Mr. R. A. Lynex has been appointed to tha t 
office. Mr. P . C. Dickens, the treasurer, 
resumed bis duties with the company in 
March, 1945, after 5J years’ service with
H.M. Forces.

Mr. B. E. Todhunter, O .B.E., retired from 
t lie board on December 31, 1944, after 44 
years’ service. He was one of the first 
directors of the company and rendered great 
services in the development of Imperial. 
Chemical Industries of Australia and New 
Zealand, Ltd. S ir Frederick Bain has taken 
over his duties as personnel director.

On June 8, 1944, Dr. A. Fleek (Ammonia 
and Agriculture) and Mr. A. J . G. Smout 
(Metals), were appointed to the board. In  
addition, Mr. II. O. Smith has taken charge 
of the Explosives Group.

At the end of last year 12,810 of the com­
pany’s employees wei’e serving in H.M. 
Forces. It is regretted that by that date, 
(¡06 men had been killed in action, 473 were 
prisoners of war, and 07 are missing. In  
addition, up to December 31, 1943, 59 civi­
lian employees lost their lives from enemy 
action. There were no losses from this 
cause in 1944. During the year, 35 of the 
company’s employees were decorated by His 
Majesty for acts of bravery, making a total 
of 100 now so honoured.

Attention has been paid during the year 
in the reinstatem ent of employees on their 
discharge from war service. The company 
is anxious that every ease should he treated 
with the utmost consideration and tha t its 
legal obligations should be regarded only as 
a minimum. P articu lar care will he taken 
to place in the most suitable employment 
those who are discharged suffering from any 
disability. Close contact will he maintained 
with the Ministry of Labour and National 
Service and ail bodies concerned with the 
various aspects of rehabilitation and rein­
statement.

During the year the standard factory 
working conditions, which were introduced 
by collective agreement with the Trade 
Unions in 1938, were reviewed and a num­
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ber of minor modifications adopted, which 
represented, however, definite improve­
ments in conditions of employment. On 
other questions of mutual concern with the 
Trade Unions, consultations have again been 
conducted in an atmosphere of entire good­
will and understanding. Long experience 
in these negotiations has created a happy 
mutual confidence. The board will look 
particularly to these excellent relations 
during the difficult period* of transition from 
war to peace.

T he  C o n so lid a ted  A ccoun ts
The total gross income shown in the con­

solidated income statem ent is £18,194,047, 
compared with £18,704,627 for 1943. The 
decrease of £510,580 is mainly due to tho 
re-negotiation of prices for Government sup­
plies. The consolidated income for the year 
has risen from £7,042,172 to £7,223,271, an 
increase of £181,099 after providing, as last 
year, £2,500,000 for the Central Obso­
lescence and Depreciation Fund. The in­
come for the year is £6,972,988 (compared 
with £6,685,345 for 1943) which, with the 
£1,002,018 brought forward from 1943, gives 
a total available of £8,035,006.

Since 1931 the board have been endea­
vouring to build up a reserve for income 
tax sufficient to cover the liability on the 
profits of the year, which has to be met in 
the year following. Numerous major taxa­
tion ' points affecting many past years are 
still undetermined, but as these points are 
cleared the board hope this reserve will be­
come sufficient to achieve their purpose. 
Progress has also now been made in the 
agreement of war-time depreciation allow­
ances sufficient to show that since 1940 the 
benefit to the company’s income which lias 
arisen, on this account amounts to at least 
£ 1,000,000. l a  the board’s view, such a l­
lowances will be required for the purposes 
for which they have been granted, and they 
have accordingly made a special appropria­
tion this year of th a t amount to the Central 
Obsolescence and Depreciation Fund. The 
W ar Contingency Reserve remains un­
changed at December 31, 41944, at £3,250,000. 
The C entral Obsolescence and Depreciation 
Fund, which al the end of 1943 was 
£9,773,000, has been increased in the cir­
cumstances stated above by £3,500,000, and 
by the transfer of £27,000 from a liquidated 
company. On the other hand, the fund lias 
been drawn upon for the purpose of writing 
down the assets of subsidiary companies and 
operating divisions to th e  extent of 
£1,025,000. The fund, therefore, stands at 
the end of 1944 at £12,275,000.

As already announced in T h e  C h e m ic a l  
A ge on April 21, the directors recommend 
a final dividend of 5 per cent, on the ordin­
ary stock, making 8 per cent, for the year. 
Details of the reserve allocations and of the

dividends paid and provided are shown in 
the profit and loss account, together with the 
balance of £1,145,274 to be carried to 1945.

The aggregate gross manufacturing and 
trading proceeds for 1943 were £113,500,000; 
£65,000,000 ivas spent on raw materials and 
purchases for re-sale, maintenance of plants, 
freight charges, and factory and sales ad­
m inistration expenses (exclusive of person­
nel) ; £3,500,000 was set aside for obso­
lescence and depreciation of plants. T hat 
left £45,000,000 as the net proceeds of manu­
facturing and trading activities, to which 
there must be added the company’s invest­
ment, property and miscellaneous income of 
£1,500,000, making a total of £46,500,000.

Of this £46,500,000, wages, salaries, pen­
sions and contributions to pension funds 

■ took £33,500,000, and £9,000,000 was pro­
vided for home and overseas taxation, leav­
ing £4,000,000, net after taxation, available 
for the company’s reserves and net dividends 
to stockholders. Of this sum, £3,000,000 was 
distributed as net'd ividends and £ 1 ,000,000 
added to reserves.

Storing Hydrocyanic Acid
A cetic  A cid a s  P re s e rv a tiv e  M ed iu m

A  U SEFUL note indicating a practical 
method of storing hydrocyanic acid is 

provided by V. It. Krieble and Robert 
Smellic, J r .  (J. /Inter. Chem. Soc., 1945, 
G7, p. 690), of the chemistry departm ent of 
T rinity  College, H artford , Conn., U .S.A ., 
who report difficulty in obtaining prompt 
delivery of the acid owing to overlong deten­
tion of the metal storage cylinders on the 
part of users.

The authors find th a t hydrocyanic acid 
mixed with an equal volume of glacial acetic 
acid makes a solution winch can be kept 
indefinitely. Such solutions have been kept 
for as long as two years with high summer 
tem peratures and with no loss or deteriora­
tion of hydrocyanic acid. The containers 
never exhibit any pressure when opened. 
W hen hydrocyanic acid i s ‘wanted it is dis­
tilled out of the acetic acid through any 
ordinary fractionating column and the 
acetic acid used over again.

There is no difficulty in mixing tho two 
acids. The hydrocyanic acid can be poured 
into a container holding an equal quantity 
of acetic acid and the container rotated 
until the solution is uniform. If glass 
bottles are used they should be insulated 
against breakage, preferably with an out­
side container filled with some absorbent; 
m aterial. The mixed acid solution should 
be poured and distilled in a well-ventilated 
hood only, with as much care as pure hydro­
cyanic acid.
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Nitric  Oxide*
The Estim ation of Sm all Quantities in Coal Gas

by  W . R . D U D D EN , A .R .I .C .f

D IFF IC U L T IE S  are experienced in the 
distribution of commercially-dried coal 

gas owing to the deposition of small quan­
tities of gum in the needle valves and small 
orifices of modern gas-consuming appliances. 
This gum is formed by tho reaction of cer­
tain unsaturated hydrocarbons, notably buta­
diene and cyclopentadiene, with nitrogen 
peroxide. The la tter is formed from the 
nitric oxide present in the gas by reaction 
with the oxygen th a t is also present in com­
paratively large quantities, but this reaction 
is very slow, as the nitric, oxide in purified 
gas seldom exceeds one part per million al­
though the oxygen may be as much as one 
part per hundred. Consequently, a slow but 
continuous formation of gum takes place 
after the gas has left the manufacturing plant 
and the reaction is probably not complete 
when the coal gas is burnt at the consum­
ers’ appliances. It is of importance, there­
fore, to be abje to estimate this small quan­
tity of n itric  oxide to ensure tha t it is kept 
at a minimum.

Methods already described for the estim a­
tion of nitric oxicle in coal gas1,1 rely upon 
the oxidation of nitric oxide to , nitrogen 
peroxide by means of potassium permanga­
nate. In the course of this reaction a sludge 
of manganese dioxide is precipitated, due 
to the oxidation of unsaturated hydrocar­
bons that occurs at the same time. Thus,’ 
the strength of the permanganate solution 
varies and, in the case of the continuous 
apparatus,'trouble is also experienced owing 
to the sludge blocking the gas way of the 
spiral washer. The apparatus illustrated 
in Fig. 1, which can be obtained from Griffin 
& Tatloek, Ltd., Kemble Street,'K iugsw ay, 
London, W .C.2, was devised in order to 
overcome this difficulty.

The method of estimation depends upon 
the conversion of these small quantities of 
n itric  oxide quantitatively to nitrogen per­
oxide by reaction with the nascent oxygen 
formed at the anode of an electrolytic cell. 
The reaction is complete in a fraction of a 
second. Nitrogen peroxide is formed and 
th is is reacted with Griess reagent, where 
it first appears to unite with water to form 
nitric  and nitrous acids, the la tter then com­
bining with the reagent to give the coloured 
diazo compound. T’herefore, in this method, 
the colour developed is due to one-half of 
the n itric  oxide present in the gas and it is 
not necessary, as in the permanganate 
methods, to standardise the conditions and 
use an empirical factor.

* Communication Xo. 270, Inst, of Gas Engineers. ’
t  Of The Gas Light and Coke Company.

The apparatus, Fig. 1, is a modification 
of that previously described.3 A porous pot, 
consisting of a short length of a fireclay 
tube, obtainable from the Morgan Crucible 
Co., L td., London, S .W .ll (Cat. No. T. 
3811), is wound with .six turns of 24 s.w.g. 
platinum wire and the whole enclosed in a 
glass tube, B, having n gas entry at C and 
exit a t D ; it is not necessary for this wire

H —

H I  L

M F  L 

+

F ig . 1.

to be in contact with the walls of the glass 
tube. The porous pot is cemented into the 
B 19 standard jo in t, I, and filled with 5 to 
10 per cent, sulphuric acid. The platinum 
wire makes contact with a source of current, 
either from D.C. mains or a six-volt accu­
mulator via the' mercury cup F , and thé 
other electrode is formed from a lead wire 
passing through the rubber bung, II, into 
the acid. A current of 0.4 to 0.6 amp." is 
then passed through the cell. The current 
can be ascertained, after a  preliminary cali­
bration, hv counting the hydrogen bubbles 
evolved in the bubbler, G. About two ml. 
of acid per hr. will perm eate through the 
porous pot. Tiie platinum wire is made
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the anode of the cell and gas is passed 
through a t a rate of £ to 1 eu. ft. per hr.

The gas leaving the apparatus is taken to 
the spiral washer,' Fig. 2, down which Griess 
reagent, prepared as described in a previous 
paper2, flows at a ra te  of GO to 100 ml. per 
hr. The inlet of this washer is so arranged 
that the gas passes through a small seal of 
the reagent, as this increases the efficiency 
of the washer. After a period of time, some 
discoloration of the spiral takes plnce due 
to a  slight precipitation of the diazo com­
pound ; while this is insufficient to affect the 
result, it  can be considerably reduced by 
tho addition of 5 to 10 per cent, of acetone 
to the Griess reagent, the acetone're-dissolv­
ing the small amount of dye deposited. As 
the coloured solution is collected over a 
period of time, it is advisable to . exclude 
light from the bottom of the spiral and the 
collecting vessel to prevent fading of tho 
colour developed.

The colour of the solution obtained is 
matched as previously described1 but, owing

to the changed factor, the strength of the 
sodium n itrate  solution should be 0.041 g. 
per 1. for gas saturated with w ater vapour 
at 0°C. and 700 111m. Hg. A Lovibond 
tintom eter can be used for matching,

when for one cu. ft of gas passed and 
50 ml. of solution collected A = 0.12 p.p.m. 
for gas saturated with water vapour at 0°C. 
and 760 mm. Hg. The nitric oxide content 
of the gas can be calculated thus : .

1.12d x  a
N itric oxide, p.p.m. =    ----

b x c
where a = volume of solution collected

b =  volume of solution used as blank 
in tintom eter 

c =  gas passed at S.T .P . saturated 
with water vapour 

d =  reading of tintom eter in 
The advantages of the method are : (1) 

The apparatus can be used for short-period 
tests, as a result can be obtained in 15 m in .;
(2) the test will run for long periods without 
attention and can be used as a nitric oxide 
recorder if combined with a photoelectric 
matching unit such as tha t of the recorder 
developed by the United Gas Improvement 
Co., Philadelphia; (3) rapid changes in 
nitric oxide concentrations can be observed;
(4) the apparatus is compact, and easily con­
structed ; (5) it is not necessary to use F ried ­
rich washers or sintered glass gas wasli- 
bottles which are, at the present time, diffi­
cult to obtain.

Thanks are tendered to  the Directors of The Gas Light 
and Coke Company in whose Fulham  labo ra to ry  the 
work has been conducted.

REFERENCES.
1 HoLLIXOS, Tran*. Inst. Gas Eng.. 1036-37, 86, 547.
2 HOUINOS, Trans. Inst. Gas Eng., 1936-37, 86. 847.

(r/. Gas J„  1937, 2 18, 523 ; Gils H orht, 1937, 106, 56UI.
3 11.1*. 496,721/1937. Gas Light, and Coke Co. and W. R. 

Dudden.

Waste Acid Recovery
N ew  Sw ed ish  E xp losives P rocess

A NEW method of utilising waste.products 
from the manufacture of explosives has 

recently been invented by Mr. Gôsta 
W allerius, chief engineer of tho Express- 
Dynamite Company, of Griingesberg. 
Sweden, and a gold-medallist of the Royal 
Swedish Institute for Engineering Research. 
His method is stated to have given satis­
factory results under test. Previously, 
the nitric and sulphuric acids formed in the 
stabilisation of nitroglycerine and nitroglycol 
were allowed to run to waste. By means of 
the new process it is possible to extract 12 
to 15 per cent, of these acids in a  highly 
concentrated form. At the above company 
aione it is estimated that 150 tons of con. 
centrated nitric acid and 10 tons of concen­
trated  sulphuric acid can be extracted an ­
nually. Furtherm ore, the new method 
yields an increased output of nitro-products 
as well as causing' a  reduction in the con­
sumption of soda. Another advantage is 
that lakes or rivers adjoining explosives 
factories need no longer • be polluted by 
waste acids.
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Personal Notes
M r. G. H. W a k e f ie l d  lias been elected 

a director of Lansil, Ltd.
Mil. G. K. R u s h b r o o k e  lias been appointed 

to a Brotherton Research Leeturesbip in 
Physical Chemistry at Leeds University.

Silt E d w a r d  A p p l e t o n ) secretary o f  the
D .S .I.H ., is to receive the honorary degree 
of Doctor of Science of Leeds University.

P r o f e s s o r  F r e d e r ic  .Jo l io t  and M adam e  
I r e n e  J o l io t -C u r i e , joint Nobel prize­
winners, will receive' the degree of LL.D ., 
honoris causa, of Edinburgh University, on 
■June 22.

D r . R. K . L a m o u r , professor of chemistry 
¡11 the University of Saskatchewan, has been 
appointed director of the National Research 
Council's Prairie Regional Laboratory, 
which is to be built in Saskatoon.

L i b u t .-C o l . J .  T . W h k t to n  has been in ­
stalled in the Chair of Mining at Leeds U ni­
versity. An M.Sc. of Leeds University, he 
is at present adviser 011 coal production in 
the Ruhr, and will take up his appointment 
on October 1.

New sectional presidents in the Society of 
Chemical Industry include M r. S ta n ley  
Robson (the Society’s honorary foreign 
secretary), elected in the Bristol section, 
and M r. C. . G ysin, in the Manchester 
section.

D r . J .  F .  .1, D i p p y , member of Council 
of the Royal Institu te of Chemistry, and 
head, of the chemistry departm ent at Wigan 
Mining and Technical College, has been 
appointed head of the science department 
a t the South-East Essex Technical College, 
Dagenham.

M r, H. W. G r a b ssk r-T h o m a s , of York­
shire T ar Distilleries, Ltd., has been re­
elected chairman of the Council of the 
British Plastics Federation and of the 
Federation itself for 1015/ 1C. D r. F . .1. 
W o r r o y s , of Im perial Chemical Industries 
(Plastics Division), L td ., was re-elected 
vice-chairman.

D r. L. P. K y r i d e s , research director of 
the Organic Chemicals Division of Monsanto 
Chemical C on, is to receive the first Mid­
west Award of the American Chemical 
Society, while D r . L. II. C r e t c h e r , assis­
tant director of the Mellon Institu te and 
head of its pure chemistry research depart­
ment, receives. the Society’s P ittsburgh 
Award.

P r o f e s s o r  C. H. L a n d e r , who has been 
awarded the Melehett Medal for 1945, by 
unanimous vote of the Council of the Insti­
tute of Fuel, has done work in connection 
with fuel during the past th irty  years. He 
was Director of Fuel Research from 192.3-31 
and has published work on many aspects of 
the subject, including low-temperature car­
bonisation.

Among those who have been appointed 
managers of the T.C.I. Research Fellowships 
Fund by the Senate of the University of 
Cambridge, the following represent the 
chemical faculty : D r . F. P .  B o w d e n  (phy­
sical chem istry); P r o f e s s o r  A. C. C h ib n a l l  
(biochemistry); P r o f e s s o r  A. S. T o d d  
(organic chemistry). Elections to fellow­
ships will be announced this term.

L i e u t . -G e n . S ir  R o n a l d  W e e k s , who lias 
been appointed chief representative for control 
questions in Germany under Field-Marshal 
Montgomery, and also a director of the new 
Government-owned Finance Corporation for 
Industry. Ltd., under the chairmanship of 
Lord Hyndlev, is particularly suited to keep 
an eye on tiii1 activities of the German 
chemical industry. In addition to his 
military service as deputy-chief of the 
Imperial General Staff and Director-General 
of Army Equipment, ho is a director of 
Pilkington’s. Ltd.. and has been a mining 
engineer and a research chemist,

Parliamentary Topics
Scientific  In strum ents

IN the House of Commons last week, Mr. 
Salt asked the President of the Board of 

Trade, what were the plans of his depart­
ment to ensure an immediate release in the 
output of scientific instruments in this 
.country to provide for research work essen­
tial to post-war industries.

Mr. Dalton: The scientific instrument in 
dustry has been greatly expanded during the 
war, and, as war contracts are reduced, 
ample capacity should become available for 
peace-time production.

A viation Fuel R equirem ents
Sir A. Sinclair informed Sir E. Spears that 

during the last 12 months the Koval Air 
Force had used approximately 1,250,000 gal­
lons of aviation fuel a day on operations 
against Germany.

C hem ical Defence
Mr. Salt asked the Minister of Supply 

what steps he proposed to take to dispose 
of the chemical warfare experimental stations 
to the best national advantage.

The .Joint Parliamentary Secretary to the 
Ministry of Supply: The Chemical Defence 
Experimental Stations, the activities of 
which include work on smoke-screening and 
insecticide applications, must for the present 
he maintained to meet the demands of the 
Japanese war. Their future beyond this 
period is now under consideration.

Mr. Edmund H arvey: Will the Minister 
keep in mind the needs of university 
research 'departments ?

Mr. W ilm ot: Certainly, but the demands 
of the Japanese war must come first.
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General N ew s

Mineworkers in Northumberland collieries 
have contributed £ 21,000 in pennies to the 
lied Cross Pcnny-n-Week Fund.

Specification DTD: “ Chromium Bronze 
Bars, Extended Sections and Tubes ” (in­
corporating Amendment List No. 1) has just 
been reprinted (H.M.S.O., Is .).

Among bequests made by the late Charles 
Stewart Crawford, retired dvestufis and 
chemical manufacturer, is included a sum of 
£5000 to the Boyal Technical College, 
Glasgow', to provide scholarships in chemistry.

The Council ol Leeds University accepted 
at its recent meeting I .C .I .’s offer to make 
available £4800 a year under deed of 
covenant for seven years to establish eight 
research fellowships in chemistry or physics 
or any allied science.

All the .seven retiring members of the 
council of the Pharmaceutical Society of 
Great Britain were returned at the election 
of which the result was announced this week. 
Mr. Walter Deacon, C.B.E., Bridgwater, 
headed the poll.

Wholesale prices for chemicals and oils re 
mained unchanged last month at 150.5. 
Compared with April, 1944, the index fell by
1.1. The figure for iron and steel rose from 
187.9 to 189.1 (183.0) while the index for 
non-ferrous metals continued its decline by 
three points to 123.1 (127.4).

So heavy have been the landings of fish 
in the Aberdeen area lately, that fertiliser 
manufacturing firms in the área, at present 
working to capacity, have been forced to 
refuse offers of more fish, a position in which 
they have not found themselves since the 
outbreak of war.

An interesting feature in the survey of 
the Kent coalfield, recently issued by the 
Ministry of Fuel, is the reference to the large 
iron-ore deposits, which arc said to be suit­
able for smelting in specially-designed blast 
furnaces. I t  is estimated that over 1:000,000 
tons of ore a year could be produced, with 
reserves for over 100 years.

Agar-agar and its supply is the subject of 
the principal article, from the chemical view­
point, in the spring number of Endeavour, 
which continues to give an excellent picture, 
to overseas readers, of British scientific 
achievement. Mrs. L. Newton is to bo con­
gratulated on her clear and concise account, 
with admirable illustrations, of the methods 
of harvesting the suitable seaweeds. Dr. 
E. G. Bichardson contributes a valuable des­
cription of . the science of rheology; and Mr.
C. J . P . Cave's pictures of cloud formations, 
though nothing to do with chemistry, cannot 
fail to fascinate.

—From W eek to W eek
Queen Mary College, of the University of 

London, is advertising for an assistant lec­
turer in physical and inorganic chemistry, 
the appointment to date from September 1. 
I t is stated that the appointment is to be­
taken up in London, to which the college 
is presumably about to return after its period 
of exile in Cambridge.

The Trading with the Enemy (Specified 
Persons) (Amendment) (No. 6) Order, 1945 
(S. B. & O. 1945, No. 494) contains mainly 
deletions from the list of persons in neutral 
countries with whom dealings of any kind 
are unlawful. There are, however, -10' new 
additions, including: "  Fominco “ S.A.
Comercial, Industrial, y Minera Argentina, 
Buenos Aires; and Produtos Quimicos, L tda., 
“ Ib a ,” S. Paulo, Brazil.

British Standard Specification BS/A BP/ 
57:1911, which deals with the rot proofing 
of sandbags, has been revised and is now 
re-issued as B.S. 1214:1915. Section 1 of 
the specification deals with the hessian itself 
and the method of manufacturing the bag. 
Section 2 schedules the approved rot-proofing 
processes. Copies can be obtained from 
Publications Department, B .S .I., 28 Victoria 
Street, London, S .W .l (2s., post free).

The Purchase Tax (Suspension of Begis- 
tration Limit) Order, 19-15, which will come 
into operation, subject to the approval of 
the House of Commons, on July 1, abolishes 
the present exemption from registration and 
tax of small manufacturers and others whose 
sales of goods liable to purchase tax do not 
exceed £500 a year. Accordingly, all persons 
concerned will now be required to apply for 
registration unless they are already regis­
tered. Form of Application P.T.1C., together 
with a list of goods liable to purchase tax, 
may be obtained from any Officer of 
Customs and Excise or from the Secretaries' 
Office, Customs and Excise, City Gate House, 
Finsbury Square, London, E.C.2.

To prevent the death by starvation of over 
00,000 Dutch persons who have reached a 
condition that makes normal digestion of 
food almost impossible, two shipments total­
ling 16,000 lb. of a protein preparation known 
as Amigen have been flown from the U.S.. 
the F.E.A . announces. In  producing Amigen. 
crude hog pancreas is added to casein. The 
enzymes of the pancreas break down the 
casein into amino-acids during a two-day 
incubation period. This provides an element 
which is readily assimilable in the blood­
stream, and which nourishes the body until 
its normal digestive function is restored. 
These shipments will supplement supplies in 
the United Kingdom which have already 
been drawn npon to aid the Netherlands.
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Chemical fertiliser manufacturers in
Scotland report that there has been a definite 
clearance of fertilisers after a slow start to 
the season, and that supplies of compounds 
have been largely eliminated. There is still 
a fair demand for compounds and for nitro- 
ehalk and sulphate of ammonia. N itrate of 
soda is also in demand but supplies are very 
limited.

The managing director of Ind Coope and 
AllsOpp, L td., Burtou-on-Trent, records, in 
a letter to The Tim es, an interesting cen­
tenary. When Allsopp's laboratory was started 
in 1815, a qualified chemist, Mr. H . Botlinger, 
was appointed 011 the recommendation of 
Professor Bunsen, thus initiating a practice 
which'has been maintained for 100 years. T he' 
present head chemist. Mr. H. E . Drvden, has 
been with the firm for 36 years.

Foreign News
Santobane is the trade name given by the 

Monsanto Chemical Co. to DDT.
The production of high-grade salt is to be 

taken up in a plant to be established by 
Maritime Industrtes, L td ., a new subsidiary 
of the Standard Chemical Co., L td ., at 
Arnher.st, Nova Scotia. A large proportion 
of the output will replace salt now imported.

A special penicillin commission has been 
set up in the U .S.S.It. by the People’s Com­
missariat for Health Protection. Mass pro­
duction is to commence as soon as possible 
and two factories in Moscow are now being 
equipped for the work.

Rich nickel deposits in Nivalo, near 
Petsamo, the Arctic nickel-mining town, 
which was incorporated into the Soviet 
Union after the end of the Russo-Finnish, 
war, are to be further investigated with a 
view to their exploitation.

A cement factory is to be established in 
Ceylon at a capital cost of. Rs. 8,000,000. 
The Department of Commerce and Industry 
has ascertained the existence of enormous 
supplies of high-grade limestone in the 
■Taffna peninsula.

The U.S. Alien Property Custodian is to
make available for public inspection all 
patents and contracts owned by U.S. com­
panies in which enemy nationals have an 
interest. A total of 771 patents and con­
tracts have been seized; 500 have been regis­
tered, while others will be filed in the next 
few weeks.

A new toluene plant is being constnicted 
for the U.S. Government at a cost of
820,000,000 at Lake Charles, La. I t  will 
be one of the largest of its kind in the 
country, having a capacity of 2 ,000,000 gal­
lons of toluene a month. The plant will 
also produce 55,000 tons of butadiene yearly 
and 20.000 barrels of high-octane petrol 
daily.

Military consumption of copper in the U.S.
will be reduced about 15 per cent, from the 
current level estimates the W .P.K. copper 
division. .In terms of refined copper content, 
I he saving would be approximately
118,000,000 lb. quarterly.

In the liberated areas of the U.S.S.B.,
1600 food factories have been reconditioned 
during the past two years. Among these, 
pre-war production level has been reached 
by 100 sugar mills, 26 canneries, 80 distil­
leries, 42 vegetable oil mills and ,600 bakeries.

In the Donets coal basin already 110 of 
the biggest mines have been x-estored, and 
125 new mines will bo sunk in tlic next 
three years—25 of the latter, with a planned 
capacity of 9,000,000 tons, have already been 
begun.

The United Nations’ petroleum needs
exceed 7,000,000 barrels a year, according to 
Mr. R. K. Davies. Deputy U.S. Petroleum 
Administrator. Of this, the United States 
is called upon for 4,850,000 barrels or 69 per 
cent. ; South America, 14 per cent. ; the 
Middle East, 7 per cent. ; Russia, 9 per cent.; 
and the remaining 1 per cent, from miscel­
laneous sources.

A new babassu oil factory, owned by the 
Industries Babaçu Limitada, rcctntly went 
into production at Queluz in the State of 
Maranhao, Brazil. The initial production 
plan divides, the plant into a factory capable 
of breaking 150 tons of nuts daily, a pilot 
distillery capable of distilling 10 tons of 
shells a day, and an oil factory.

Some useful notes on the production of 
tung oil in the British Empire are contained 
in the current issue of the Bulletin of the 
Imperial Institu te  (1945, 43, 1, p. 14). In 
the Union of South Africa it is estimated 
that there were about 130,000 trees, in 
addition to 100,000 in Swaziland; the 1943 
crop yielded 270 tons of oil. In Nyasaland. 
the acreage under tung trees was 6847, com­
pared with 51 in 1932. Promising but less 
definite results are recorded from India, 
Burma, and Australia.

* Forthcoming Events
May 30. The Institute of Fuel (Midland 

Section). -Tames W att Memorial Institute. 
Birmingham, 2.30 p.m. Mr. A. W. Pavnc: 
“ Power from Process Steam .”

May 30. Society of Chemical Industry
(Plastics Group). The Royal Institution, 
Albemarle Street, London. S .W .l. 3 p.m. 
Mr. II. V. Potter; “ Leo Hendrik Baekeland 
—The Story of His Life " (First Baekeland 
Memorial Lecture).

May 30. Society of Chemical Industry
(Plastics Group). Stewart’s Restaurant, 50 
Old Bond Street, London. W .l. 11 a.m. 
Annual General Meeting. Luncheon:
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12.80 for 1 p.m. Applications from members, 
accompanied by a remittance for (is. Gd., 
should be made to tbe Hon. Hospitality 
Officer, Mr. W. H. Langwell, The Garth, 
Windmill End, Epsom.

May 31. The Institute of Fuel. Conference 
on Industrial Insulation. Institution of 
Mechanical Engineers, Storey’s Gate, W est­
minster. S .W .l, 10.30.a.m. and 2.30 p.m.

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

cannot be responsible for errors th a t may occur.
Satisfactions

STOCAL ENAMELS, LTD., Birmingham, 
(M.S., 26/6/45.) Satisfaction May 2, of
debenture registered February 10, 1942, 

MACB0MK, LTD., Alcester, metallurgists. 
(M.S., 2G/5/45.) Satisfaction May 2, of
charge registered August 29, 1935.

Company News
The British Drug Houses, Ltd., announce 

the payment of an ordinary dividend, for 
1944, of 4 per cent. (3 per cent,).

Alterations in the memorandum of the Dis­
tillers Co. authorising the company to engage 
in the manufacture of plastic moulding 
powders, penicillin and a variety of alcohol 
derivatives were approved at an extra­
ordinary general meeting held 011 May 17.

New Companies Registered
Neltex, Ltd. (395/247).—-Private company. 

Capital, .£2000 in £1 shares. Manufacturers, 
exporters and importers of and wholesale and 
retail dealers in fine and heavy chemicals, 
essential oils, aniline and other dyes. Direc­
to rs : J .  A. Smith; A. E. Pickles; C. W , 
Hunt. Registered offiec: 171/3 Alfreton
Road, Nottingham.

Northfleet Chemicals, Ltd. (395,248).-—
Private company. Capital, £3000 in £1 
shares. Manufacturers, merchants, importers 
and exporters of chemical compounds," etc. 
Subscribers: J . L. Feuchtwangen; W . H. 
Stocks. Registered office: 4 Lloyd’s Avenue,
E.C.3.

Celands (Export), Ltd. (395,395).—Private 
company. Capital, £2000 in .61 shares. Manu­
facturers, exporters and importers of and 
dealers in chemical products, fine and indus­
trial chemists, etc. Directors: R. Golken,
C. Landsman. Registered office: 38 Rectory 
Road. London, N.16.

Plasticisers, Ltd. (395,131) .—Private com­
pany. Capital, £1000 in £1 shares. To coat 
and/or impregnate vegetable; animal or arti­
ficial fibres with plastic m aterials; manufac­
turing, chemists, etc. Subscribers: Miss C.

Ferdinand, Mrs. H . Eddison. Solicitors: 
Wilfred Dunn and Connell, Parkinsons Cham­
bers, Hustlergate, Bradford, Yorks.

Midland Vermicide, Ltd. (395,246).— 
Private company. Capital, £1500 in £1 
shares. Industrial pest control ser­
vicing operators, manufacturers of and 
dealers hi insecticides, disinfectants, etc. 
Tbe directors arc: F . W. W hitehead; S. 
Mason. Registered office: 54 Guildhall
Chambers, Navigation Street, Birmingham.

Chemical and Allied Stocks 
and Shares

BUSINESS in stock markets continued 011 
a small scale and the tendency was re­

actionary, with the exception of British 
Funds. A fair amount of attention was 
again given to rubber, tin and other F a r 
Eastern shares. Industrial shares showed a 
downward Jrend earlier in the week, senti­
ment reflecting a waiting attitude because 
Government policy in regard to many im­
portant industrial and allied problems will 
depend on the result of the General Election.

Imperial Chemical at 39s. 6d. became 
firmer on further consideration of the full 
results and the prevailing belief that there 
seem to he good prospects of the dividend 
being maintained at 8 per cent, in post-war 
conditions. After easing on the past year's 
figures, Dunlop Rubber were steadier at 
50s.xd.. in view of the fact that although the 
dividend is again limited to S per cent, 
approximately 13J per cent, was earned. 
United Molasses eased to 42s. l jd .  after re­
newed firmness 011 the full results. British 
Oxygen at 83s. 3d. hardened following the 
chairman's remarks, and British Match at 
43s., and British Aluminium at 41s. 9d. -were 
little changed 011 balance.

Iron and StCel shares recorded moderate 
declines although after an earlier reaction. 
Stewarts and Lloyds deferred steadied at 55s.. 
sentiment reflecting the results and the com­
pany's big post-war plans.' . Elsewhere. 
Hopkiusons at 82s. 3d. were higher on the 
increased distribution, and Davy Engineering 
were supported 011 current views of post-war 
prospects. The units of the Distillers Co. 
eased to  114s. 3d., despite the talk of a pos­
sible increase in the forthcoming dividend. 
British Piaster Board at 37s. 6d. regained 
part—of an earlier decline, and Borax Con­
solidated at 43s. were little changed. L iver 
and Unilever cased to 47s. Gd,, and Turner 
and Nowall to 82s. Wall Paper Manufac­
turers deferred showed steadiness at 43s. 
Shares of companies with interests in plas­
ties tended to firm up. hut later eased with 
De La Rue £10 11/16, British Industrial 
Plastics 2s. shares at 7s., and Erinoid at 
12s. 3d. In other directions’, hopes that the 
future holds scope for higher dividends were
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reflected by firmness in Barry and Staines at 
53s., and in Nairn and Greenwich at 77s. 6d.

Textiles became easier 011 (be reduced 
earnings of Fine Cotton Spinners. Shares of 
the latter receded Is. 9d. at 23s. 9d.. more 
than the maintenance of the dividend at I 
per cent, having been expected in the market. 
British Celanese reacted to 32s., and 
Courtaulds to 55s. Following the prelimi­
nary statement -showing maintenance of the 
dividend a t 15 per cent., B. Laporte have 
changed hands around 89s. Burt Bonllon 
marked . 27s. 3d., and pending the dividend 
statement. Canning Town Glass 5s. shares 
transferred around 10s. United Glass Bottle 
marked 77s. (id.. Cooper MeDougall ,32s. 6d., 
and British Drug Houses showed business up 
to the higher level of 31s. Ftsons marked 
50s. Oil. at one time.' and Greefl-Chemicats 
Holdings 5s. shares 9s. l id .  Blythe Colour 
Works Is. shares remained under the influence 
of the results issued some while back, deal­
ings continuing around 20s.

Boots Drug were 55s., Singers 32s.. 
Timothy Whites 43s.. and Beecljams deferred 
19s. l id .  Elsewhere, Binnid Industries at 
91s, lost part of their recent advance! 
Amalgamated Metal at 19s. 9d. and Imperial 
Smelting at 13s. 9d. became easier in accord­
ance with the prevailing market trend. Gas 
Light and Coke at 23s. l jd .,  however, were 
well maintained. Imperial Continental Gas 
slock rose from 116 to 133 following the 
resumption of dividends with a total of 10 
per cent. Oil shares were generally easier, 
with Anglo-Tranian 100s. lOJd. and Shell 80s.

British Chemical Prices
M ark e t R ep o rts

TKADE in general chemicals in the London 
market during the past week has been on 

quiet lines, although it is apparent that con­
dition? arc gradually reverting to normal. 
There is little alteration in the supply posi-

Th« fact that goods made of raw materials In 
short supply owing to  war conditions are adver­
tised In this paper should not be taken as an 
indication that they are necessarily available for 

export.

lion  and values throughout the market re­
main firm. Among the soda products, oilers 
of chlorate of soda arc none too plentiful and 
119 . change , is reported in the position .of 
yellow prussialo of soda and bichromate of 
soda. Both grades of hyposulphite- are firm 
and in good request and a fa, 1 r inquiry has 
been made for the phosphates of soda. In 
tlit* potash section, supplies of caustic potash 
are being steadily absorbed, while the pres­
sure for deliveries of permanganate of 
poiasli is well maintained. Offers of yellow 
prussiate of potash continue scarce, while 
there is a fair demand*’for acid phosphate of 
poiasli at firm rates. Tn other directions, 
white powdered arsenic is steady, and borax 
and glycerine arc ¡11 good call, while a fair 
trade is passing in hydrogen peroxide. The 
trade in coal-tar products is quiet. A 
moderate inquiry is reported for carbolic and 
cresylic acid and the xylols are steady. The 
toluol« and benzols are in good request and 
there is a fair inquiry for solvent naphtha,

M a n c h e s t e r .— From the point of view 
both of contract deliveries and of actual 
new inquiry and business, trading conditions 
on the Manchester chemical market during 
the past- week has been slower. This has 
been due primarily to the Whitsun holiday, 
which in this p art of the country lias brought 
business during the greater part of the week 
pretty  well to a standstill. Trade in' the 
tar products has been similarly affected. 
From the beginning of next week, however, 
it is expected tha t conditions will be hack 
to rformal, and steady trading in most sec­
tions is looked for. in  the meantime, com­
pared with the last report, values are on a 
steady-to-firm basis and little actual change 
has occurred.

G l a s g o w .—In the Scottish heavy chemical 
trade during the past week home business 
remained steady with no actual changes in 
prices to report. Owing to the changed 
position in Europe, export inquiries are be­
coming more numerous.

F o r  s e r v i c e  a n d
s a t i s f a c t i o n  Let us quote for COM* 

PLETETA R PLANTS; 
NEW STILLS OR 
REPAIRS; RIVETED 
OR W ELDED, Benrol 
Stills, Tanks, Jacketed 
Pans and all types of

STEEL. 
PLA TE  
W O R K

for chemical processes.

LEEDS&BRADFORD  
BOILER CO., LTD.

S T A N N IN G L E Y , 
near LEEDS

COTTON BAGS
A N D

LINERS f o r  SACKS, BARRELS and BOXES

WALTER H. FELTHAM &  SON., LTD.
Im p e r ia l  W o rk s , T o w e r  B rid g e  R o ad , 

L on don , S .E .I
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T H E
B R IT IS H  A S S O C IA T IO N  

O F C H E M IS T S
is the Trade Union fo r all professional 
chemists. ONE of its many activities is the 
UNEMPLOYMENT BENEFIT FUND.
•  For a con tribu tion  o f 2s. 6d. monthly, you 

can draw £1 a week if  unemployed. For 
10/- monthly, you ¡¡an draw £4 per week. 
O ver £3,537 paid out in benefits 1935-40.

•  Reserve Funds o f £34,000.
For particu lars  o f  Membership, w rite  to :—
C . B. W O O D L E Y , 175, P iccadilly ,

C .R .A ., F .C .I.S ., L o n d o n , W .I
G e n e ra l  S e c re ta ry ,  B .A .C .

EDUCATIONAL
. Great Possibilities for 

Q U A LIFIED  C H EM IC A L E N G IN E E R S 
Key Men In Wartime and Afterwards. 

V /fANY of the finest posts In Britain In Wartime are 
reserved for Chemical Engineers. The same will be 

the case when the war Is over. The vaflt technique and 
experience now being applied to  Chemical Technology 
for war purposes will then be suitably utilised In recon­
struction, and In trade and commerce.
Enrol with the T .I.Q .B .for A .M .1 .Chem.E. Examinations 
in which home-study Students of The T .I.O .B . have now 
gained

T H R E E  4* M ACNAB *' P R IZ E S .
Including the "  MacNab "  Prize awarded 
a t the last (1943) Examination.

Write to-day for ** The Engineer's Guide to  Success " — 
free, containing the world’s widest choice of Engineering 
Courses—over 200—the Departm ent of Chemical 
Technology, Including Chemical Engineering Processes, 
Plant Construction, Works Design and Operation, and 
Organisation and Management—and whicn alone gives 
the Regulations for A.M.I.Chem.E., A.M.I.Mecn.E.,
A.M.I.E.E., C. & G., B.Sc., etc.

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

219 Temple Bar House, London, E.C.4.

FOR SALE
pCHARCOAL, ANIMAL, and VEGETABLE, hortl- 

cultural, burning, filtering, disinfecting, medicinal, 
insulating ; also lumps ground and granulated ; estab­
lished 1830 ; contractors to H.M. Government.—Thos. 
H ill-Jo n e s , L t d ., “  Invieta "  Mills, Bow Common Lane, 
London, E. Telegrams, “  Hlll-Jones, Bochurch, Lon­
don.”  Telephone: 3285 East.

,  LARÖE TANKS FOR SALE.
T> O ILER Tanks, 30 ft. X 8 ft., 28 f t. X 8 ft., 24 ft. x 7 ft., 

20 ft. x 7 ft., 20 f t. x  6 ft. diam.
Rect. Tanks, 36 ft. X 6 ft. 6 in. x 6 ft. 6 in., 24 ft. x 
6 ft. 6 in. x  6 ft. 6 in., 36 ft. x 6 ft. 6 in. x 6 ft. 6 iu., 

24 ft. x 5 ft, 6 in. x 6 ft, 6 in.
MADEN & McKEE, LTD.,

317, Prescot Road, Liverpool,’ 13.

C W EETLA N D  FILTE R  PRESS for sale. Brand 
new No. 12 Sweetland F ilter Press, 48 leaves, covered 

with Monel m etal cloth. 695 sq. ft. filter area. Latest 
model. U nused. Particulars on application. Inspec­
tion invited. Lafarge Aluminous Cement Co., Ltd., 
Fondu Works, W est Thurrock, Essex.

2  Six Gallon J a r  Pebble Mills, m ounted oh Steel 
°  Frames in batteries of 6 Jars  to  each. Belt 
driven. T h o m p s o n  <fc S o n  (M i l l w a l l ) , L t d .,  Cuba 
Street, Millwall, E.14. E ast 1844.

F O R  IM M E D IA T E  D ISP O SA L  EX S IT E  
Jp iV E — Horizontal R ED LE R  CONVEYORS ; each 

approx. 90 ft. 0 In. centres with casings 12 in. by 
9 in.* sections.

F IV E —Inclined RED LER ELEV A TO R S ; each 
approx. 60 ft. 0 in. centres with casings 18 in. by 
18 in. section.

FIV E—Horizontal R ED LER CONVEYORS ; each 
approx. 100 ft. 0 In. centres with casings 8 in. by 
9 in. section.

FIV E—Enclosed Steel-cased B E L T  CONVEYORS ; 
each approx. 100 ft. centres with 8 in. wide 
canvas belt running in casing 2 ft. 3 in. by 8 in. 
section. •
Standard voltage motors are available for above 
Conveyors, all of wliich are in very good condition.

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

WOOD LA N E, LO N D O N , W .12

’Phone 98 Staines.

5 FT. Heavy enclosed C.I. Edge R u n n er; 500 sq. ft. 
Tubular Steel Condenser. Jacketed C.I. Pans 4' x  3' 

and 25" x  21". 3 Throw Small Edwards Air Pum p ; 26*
B.D. Hydro Extractor.

HARRY H . GARDAM  &  C O ., LT D ., 
ST A IN E S .

T O O  HYDRO EXTRACTORS by leading makers 
1 U U  from ig  in. upwards, with Safety Covers. 
Jacketted Steam Copper and Iron Pans. Caloriflers- 
Washing Machines—Gilled Pipes, etc. List sent on 
request. Randalls, Engineers, Barnes. T e l.: RIv. 2436.

1 0 0 0  STRONG NEW W ATERPROOF APRONS. 
• L v /v v  To-day’s value 5s. each. Clearing a t 30s. 
dozen. Also large quantity Filter Cloths, cheap. Wi l ­
sons, Springfield Mills Preston, Iaucs. Phone 2198.

PATENTS & TRADE MARKS
TTTNG’S PATENT AGENCY, LTD. (B. T. King, 
■“ * A.I.Mech.E., P a ten t Agent), 146a, Queen Victoria 
Street, London, E.C.4. ADVICE Handbook, and 
Consultation free. Phone : City 6161.

SITUATION VACANT
None o f the advertisements below relates to a woman 

between 18 and 41 unless such a woman (a) has living 
with her a child of hers under the age of 14, or (b) is 
registered under the Blind Persons Acts, or (c) has a 
Ministry o f Labour permit to allow her to obtain employ- 
ment by individual effort.

R ESEARCH CHEMIST required by Plastics firm near 
London. Experience in synthetic finishes and p rin t­

ing inks an  advantage. University degree desirable, 
preferably in organic and physical chemistry. Permanent 
position and excellent prospects for keen and ambitious 
man. Give full particulars of education, past experience 
and state  age and salary required. Applications will be 
treated in the strictest confidence. Box 2219, T he  
C hem ical Age, 154, Fleet Street, Loddon, K.C.4.

WORKING NOTICE
r P H K  patentees of British Patents Nos. 522,077 and 
A 536,806, entitled “ Cellulose E ther Coating Composi­

tions ”  and “ Preparation of Esters of a-chloracrylic 
Acid,” ' wish to  make arrangements to  {pant Licences 
under these Patents. Address enquiries to  F . J. 
CLEVELAND <fc CO., Chartered Paten t Agents, 29, 
Southam pton Buildings, London, W.C.2.
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SERVICING
(CAPACITY available for manufacture and bottling 
V o f  solutious, creams, cmulaions, corrosive fluids, etc. 
Laboratory control if desired. Enquiries to  Box 2218, 
T he Chemical Age, 154, Fleet Street, London, E.C.4.
/ ' 'J  BINDING of every description of chemical and 
^  other materials for the trade with improved mills.— 
Thos. H ill-Jo n k s , L t d ., 44 Invicta ’’ Mills, Bow Common 
Lane, London, E . Telegrams : “ Hlll-Jones, Bochurch, 
London.” Telephone : 3285 East 
O B IN D IN G , Drying, Screening and Grading of 
^  materials undertaken for the trade. Also Suppliers 
of Ground Silica and Fillers, etc. Jam es Kent, Ltd. 
Millers, Fenton, Staffordshire. Telegram s: Kenmil, 
Stoke-on-Trent. Telephone : 4253 and 4254, Stoke-on- 
Trjjnt (2 lines).
'T 'EANSLATIONS, Scientific and Commercial, from 
A and into English, German, French, Spanish by 

expert. Reasonable charges. Dr. F ry, 58, Warwick 
Avenue, London, W.9.

The first and best Acid Resisting Alloy 

T A N T IR O N  

Sole Manufacturers :

en ilO X  Foundry Co. Ltd.

Glenville  G rove, London, S.E.8
Specialists in corrosion problems

For all kinds ol A d d  Lifting, Haughton’s Centrifugal 
and Plunger Pumps In Regulus and Ironac Metal

Send for llltistrated List

HAUGHTON’S M ETA LLIC  CO. Ltd.
30, ST. M A R Y -A T -H IL L , LONDON, E.C.3

TH E 'T E A N T E E ” STANDARD
PORTABLE CONVEYOR" L IO N  B R A N D ”

METALS A N D  ALLO YS
MINERALS A N D  ORES

RUTILE, ILMENITE, Z IR CO N, 
MONAZ1TE, MANGANESE, Etc.

B L A C K W E  L L ’ S 
M ETALLU RG IC AL W ORKS LTD.

GARSTON, LIVERPOOL, 19
ESTABLISHED 1869

T .& T . WORKS LTD
Phone: BILLESDON 261

BILLESD O N , LEICESTER

LACTIC ACID
S U L P H O N A T E D  O I L S  

TANNERS’ MATERIALS 
• • •

Bowmans (Wa r r in g t o n ), L td
_ CHEMICAL MANUFACTURERS

Moss Bank W orks : : : Near WIDNES

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

FR A N C IS  W . H A R R IS  & Co. Ltd.
BURSLEM - Stoke-on-Trent 

'Phone: Stoke-on-Trent 7181.
’ Grams : Belting, Burslem

F IX E D  &  P O R T A B L E  
C O N V E Y O R S ,  
F A B R IC A T E D  
STE E LW O R K

ll in .  belt 
25ft. cr*.
Suitable 
fo r a wide 
variety of 
materials



H a l f o u r  o f  

L e v e n
fo r

ACID 
RESISTING 
STORAGE 

TANKS
and o th e r  specialised plant for th e  

Chemical Industry

ESTABLISHED 1810

H E N R Y  B A L FO U R  & C o  L td  
DURIE FOUNDRY LEVEN FIFE

POLITECHNIKI

G  17
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— PUMPS—
A N D

P U M P I N G  M A C H I N E R Y
FO R  C H E M IC A L  IN D U S T R Y  

A  SP E C IA L ITY

STA B IL ISE D  
RECORDER C O N T R O L L E R

regulates temperature w ith in  very 
close lim its w ith  large variations in 
plant load. It  is provided w ith  
automatic th ro ttlin g  adjustment and 
resetting device.

ISlEGRETTI 
I& Z a m b r a
122 Regent St., London, W . l .

T H E  “ R E L IA B L E ”  S T E A M  P U M P , fo r  T a r  
and T h ic k  F lu id . A lso  supplied w ith  S T E A M  
J A C K E T E D  P U M P  E N D S . W rite  fo r lis t No. 34B

.JOSEPH EVANS & SONS
( W O L V E R H A M P T O N )  L T D .

CULWELL WORKS, WOLVERHAMPTON
W 1res t *‘ Evans, Wolverhampton 

'Phones : Wolverhampton 20864, 20865. 
L on don O ff ic o i  K E R N  H O U S E ,  36 St 38, 

K IN G S W A Y ,  W .C .2 .
W ires : “  Dr/osbo, Westcent, London 

'Phone : Holborn 1091
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The NOTTINGHAM  
THERMOMETER

=  C O . LTD. .................. = = =
P Y R O M E T R IC  E Q U IP M E N T

INDICATORS— W all Type, Portable, 
M ulti-po in t, Panel Mounting.

THERMO-COUPLES— Base & Rare Metals.
RESISTANCE THERMOMETERS.
COMPENSATING CABLES.
SHEATHS— Refractory, Steel, A lloy, etc.
SPARES—W ires, Elements, Insulators, 

Thermo-Couple Heads, etc., etc.
T H E R M O M E T E R S

GLASS STEM DIVIDED— Ranges up to 
550° C. o r 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 IN G H A M , En g l a n d

P h o n e :  45815

INSURE W IT H

F U L L  P A R T I C U L A R S  

m ay be o b ta in e d  fro m

The 
London & Lancashire insurance Go. Ltd.

7 Chancery Lane, London

© m I N ID I N ©
~  G r a d i n g ,  M i x i n g ,  

S ie vin g or S e p a ra t in g  
0 0  a n d  D r y i n g  o f  

materials, etc.,  u n d e r ­
taken for the trade

o

A l s o  S u p p l i e r s  o f

GROUND SILICA, FILLERS, 
AND CHEMICALS

JAMES KENT M A N O R  STREET, FE N TO N  
o  S T A F F O R D S H IR E  

LIMITED • MILLERS
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The “  M e trov ick  ”  totally-enclosed 
m o to r w ith  in tegra l fan operated 
a ir cooling c ircu its  is designed fo r 
use in the corrosive and dusty 
atmospheres o f Chemical and Gas 

W orks .
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“ L I O N ”  P A C K I N G S
FOR ALL PURPOSES A N D  PRESSURES

PLEASE CONSULT US
On all matters concerning 
PACKINGS & JOINTINGS 

For Chemical Plant

W RITE FOR C ATA LO G U E  R6

J A M E S  W A L K E R  & C O ., LTD.  
“ L IO N ”  W O RKS, W O K IN G , SURREY
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