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BROTHERHOOD 
I Air ,  G a s  and Ref r igera t ing  

Compressors 
I F o r  t h e m a n u f a c t u r e  of 

I ARTIFICIAL FERTlllSERS and other CHEMICALS 

Also 
S T E A M  T U R B I N E S  
S T E A M  E N G I N E S  
G E N E R A T I N G  S E T S  

Literature describing Brotherhood Products available on request 
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Interruption for maintenance work is bound to come. sooner or 
later. but ' the evil day ' may be delayed by the judicious use of 
Accrington Nori ' Ware. 
Produced from brick earth quarried in the famous Whinney Hill. 
bccrington, and burned at a temperature, exceeding 1 , F C . .  

Nori ' Ware is notable for its extreme durablllty. It IS ~mpervlous 
to acids and most other chemicals, and offers high resistance to 
impact. attrition and thermal shock. The units are accurately 
moulded to ensure close jointing, and to facilitate erection. 
' Nori ' Ware is used extensively at  home and abroad for packings 
and linings for towers, dephlegmators, stills, saturators, etc. For 
flooring purposes, paviours and channels of the same material can 
he supplied. 
Please ask for literature. 

THE ACCRINGTON BRICK & TILE CO., LTD. 

HYDROGEN 

Electrolitic Hydrogen . . . . . Does your process call 
for high purity hydrogen ? Our electrolysers 'can 
make this available, economically and conveniently in 
just the quantities you require. lf you would like a 

"off-the-shelf" prices, then you should write now for 
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Comple te ly  sp lashless  i n  oporation- 
The ALL FILM F L O W  induced draught Cooling Tower  is ideal for most cooling processes 

FlLM COOLING TOWERS (1 925) LIMITED 
L I O N E L  R O A D  K E W  BRIDGE B R E N T F O R D  M I D D L E S E X  
Telephone : Chiswick 295314 Telegrams : Aloof. Westphone. London 

CHEMICAL PLANT & PROCESSES 
The Kestner organisation 
serves many industries. In 
fact, wherever chemicals are 
manufactured or  used it is 
more than likely that you will 
find some Kestner plant-it 
may be a stirrer or  other 
small item-it may be a large 
spray drier or  the entire 
process plant. Whatever it 
be, large or  small, you will 
find it doing "a good job." 

If you are needing new plant, 
Kestners can help you on any 
of the following subjects :- 
ACID HANDLING ACID 
RECOVERY PLANT DRYING 
PLANT EVAPORATION PLANT 
AND REACTION SYSTEMS 

LABORATORY AND PI1 

New Twtr~ Shoft Portoble Propcllcr St i r rer  (Potent oppl icd for) 

FLUID HEAT TRANSMISSION .SYSTEMS GAS ABSORPTION 
ISOLECTRIC SYSTEM FOR PROCESS HEATING KEEBUSH 

-0T PLANTS . STIRRERS AND MIXING EQUIPMENT 

Kestner9s C H E M I C A L  E N G I N E E R S  
KESTNER EVAPORATOR & ENGINEERING CO..LTD. 5 GROSVENOR GARDENS, LONDON, S.W.1- 
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Having a hand in Productivity 

IN EVERY INDUSTRY OR TRADE, electrical 
equipment is the key to modern prodwc- 
tion methods. There are probably more 

on the Button production-boosting and money-saving 
devices than you know of. Your Electricity 

And flre eye or? flte job. Tlie machine 
utrder the control of a button, flre mart Board can help you and give you sound 
free to use all Iris skill. 

Tlie tnaclrirre is a lathe, sit  rip for 
boring. Acclrrute work, care.jirl work, brit They can also make available to you, 
the ptrsll brtttort crrri make it fast w90rk. on free loan, several films on the uses of 
The hmnd on (Ire brrtfort is symbolic. By 
freeing skill Jrom rttrtieci~.s.sary distrcic- electricity in Industry-produced by the 
tiorrs, electric cotrtrol spec-t1.s up prodrtc- Electrical Development Association. 
tiorr, raises prodrrctivity-atrfi /otcvers 
co,srs. Pttsli hrrtfott cotrfrol is ONLY E.D.A. are publishing a series of books 
ONE O F  T H E  AIDS TO HIGHER on "Electricity and Productivity". Four 

TRICITY CAN BRING YOU. titles are available at the moment: they 
deal with Higher Production, Lighting, 
Materials Handling, and Resistance 
Heating. The books are 816 each (91- post 

TheBritish Electrical Development Association free). and the Electricity Boards (or 
2 SU 1-0). Hill, Lot~clotr, W.C.2. E.D.A. themselves) can supply you. 
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Tantiron, the registered trade name applied t o  
Silicon i ron castings. was first cast and produced on 
a commercial scale by The Lennox Foundry Co. 
before 1910, so we are well justified in  our claim 
that it is the first-and stil l the best-high silicon 
resisting iron. 

Tantiron i s  manufactured into Pumps. Valves. 
Dephleamators. Pipes. Cocks. Abso r~ t i on  Towers. 
pans, ~Gact ion ~e;sel;. coolers. etc.' A 

L E N N O X  F O U N D R Y  CO.,  LTD., \" 
T a n t i r o n  Foundry, G lenv i l le  Grove, London, S.E.8. 

-- 

Tantiron resists most of  the known persistent corrosive 
agents. Tantiron Pipes. Valves and Fittings are subject t o  a 
hydraulic test before despatch and test certificates 
furnished when requested. 

features : E C  0 N 0 M Y 
E F F I C I E N C Y  
A D A P T A B I L I T Y  

A " Vulcan-Sinclair " scoop tube con- 
trolled type hydraulic coupling is inter- 
posed between electric motor and centri- 
fugal spindle, giving these advantages : 

Continuous-running constant speed 
motor has low current.consumption ; 
there is no current rush when starting. 
and no wear on switch contacts. 

Basketspeed is infinitely variable; loading 
and unloading speeds can be easily con- 
trol led ; acceleration is smooth. 

One handwheel controls acceleration, 
speed variation and braking. 

A Mechanical Unloader wi th single wheel 
control can be fitted i f  desired. This 
Centrifugal can also be supplied w i th  
water motor, gear o r  belt drive. 

POTT,  CASSELS & W I L L I A M S O N  MOTHERWELL 
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q HEAT f ------------ QO JL a' 
* 

The Powell Duffryn cubic heat exchanger 

(constructed with all contact parts in 

Delanium carbon and graphite) is 

designed t o  handle almost all 

industrial corrosive liquors. Owing 

t o  its very superior heat transfer 

performance, combined 

wi th  flexibility, compact- 

ness and robustness, 

i t  i s  b e i n g  u s e d  

increasingly in such E V A P O R A T I O N  
. .unit processes 0s.. 

C O N D E N S A T I O N  - 
H E A T  R E C O V E R Y  

C R Y S T A L L I S A T I O N  

I 
+r-rrr 

P O W E L L  D U F F R Y N  CARBON PRODUCTS LTD 

Chemical Carbons Division, Springfield Road, Hayes, Middlesex. Tel: Hayes 399418 
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Stavelej) Chemicals 
are the "Links " 

The 7th Green 
at Royal St. 
Georges G o y  

, BASIC CHEMICALS 
FOR INDUSTRY 

THE STAVELEY IRON R: CHEMICAL CO. LTD. NR. CHESTERFIELD 
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Wheels q!' indrcstry the world eper are turned 

ELECTRIC 
MOTORS 

tlte paint, vc,rnish 

Whenever a power drive is are helping to increase produc- 
needed, there is a BTH motor tion. Over half- a - century's 
that will do the job efficiently experience of this branch of 
and economically. In industries electrical engineering enables 
all over the world, RTH motors BTH to offer the motor with the 

mounting, enclosure, rating and 
e best suited to the 

B TH fnctorics are 

cxccptio~zally ulrli cqrrippcd 

to make hoth 

STANDARD and SPECIAL 

?tmcJrincs i n  large qrlantities. 

-- -- -- 1 

Member of the AEI group of companies 

BRlTlSH THOMSON-HOUSTON 
C O M P A N Y  L I M I T E D .  R U G B Y .  E N G L A N D  
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F I R E  A N D  A C C I D E N T  
P R E V E N T I O N  A N D  P R O T E C T I O N  

NON-SPARKING TOOLS & CASTINGS 

MEIGH ,CASTINGS LTDm 
UCKINGTON FOUNDRY 

CHELTENHAM 
TELEPHONE : 54154 

- 
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Matthey 
JOHNSON. MATTHEY & CO., LIMITED, HATTON GARDEN, LONDON, E.C.I. HOL 6989 
CM.6 
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! Y I)! I \  ? R I 2 I S '1 Fire and Accident Prevention and Protection 

Fire outbreaks'cannot always be prevented. 
Damage can. The degree of safety you ' 
enjoy is in direct proportion to the extent 
and nature of your fire protection. Consult 
The Pyrene Company. It costs you nothing 
to have the impartial advice of Pyrene Fire 
Engineers. It may result in the saving of 
thousands of pounds worth of plant and 
equipment. 
The wide experience of The Pyrene 
Company in developing specialised fire- 
fighting appliances and installations for the 
Chemical Industries is ,at your disposal. 
These include ' Pyrene appliances using 
Foam, Cot, Dry Chemical or Special 
Liquids including Chlorobromomethane, as 
well as 'Pyrene' CO,, or Foam. 
Fixed Installations for major fire protection 
where chemicals are used in manufacturing 
processes or stored in bulk. For literature 
describing the full range of 'Pyrene' Fire 
Fighting Equipment, or for our technical 
representative to call-without obligation- 
write now to Dept. C.A.7, 

T H E  PYRENE COMPANY LTD., 
9 GROSVENOR GARDENS, LONDON, S.W. I 

AN INVESTMENT IN PEACE OF MIND 

POTTER'S 1 Machinery Guards . I- 
@ DESIGNED 
FOR S A F E T Y  

@ B U I L T  
FOR SERVICE 

Potter's guards 
are Installed in 
works througb- 
out the country 
and are distin- 
guishableby tbeir 
sound construc- 
tion, good fltting 
and many exclu- 
sive features. 

I The watch-dog of workers 

EYE SAFETY 1 
for over sixty 

Stnce the birth of mdusuial 
safety, the famous "EVER- 
TRUSTY" trade mark has 
dtstinguished the best from 
the second-best in indus- 

,.-- logues No. 2. 

For over s ix ty  years specialists in Industrial Safety 

49, TABERNACLE STREET, LONDON, E.C.2. 
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1 D S 1. 5.1 I 1' Fire and Accident Prevention and Protection 

with 

TELCON 
BERYLLIUM COPPER 

TOOLS 
Beryllium Copper Safety Tools, by reason of their comparatively 

high thermal conductivity, have l i t t le tendency t o  spark and can 

be employed with confidence in dangerous atmospheres. The 

great strength and hardness of these tools gives them a perform- 

ance and length of life assuring their superiority in this field. 

and their best recommendation i s  their widespread use by major 

industrial. concerns handling inflammable materials. 

Distributors for Great Britain 

BERYLLIUM & COPPER ALLOYS LTD 
47, VICTORIA STREET, LONDON, S.W.1 ABBey 6259 

Manufactured by 

TELEGRAPH CONSTRUCTION ' & MAINTENANCE 
TELCONWORKS - GREENWICH - LONDON S.E.10 

NORTHERN OFFICE : MIDLAND OFFICE : SCOTTISH OFFICE 
SUSSEX WORKS. 171, GRAVELLY HILL, 25, EGLINTON STREET 
SUSSEX STREET, ERDINGTON. GLASGOW. C.5. 

SHEFFIELD. 4. BIRMINGHAM. 23 
TEL. : SHEFFIELD 20701 TEL-: ERDINCTON-1749. TEL. : SOUTH 2815. 
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.IN DUSTHI A I, SAFETY Fire and Accident Prevention and Protection 

17SE " VYKEM " P.V.C. TUBES 1 . 1  IEY .ARE 

t I I o r  I I 1 I I )h 

1~1,!4\(;FA5 & ~ ~ ~ l r ~ - ' l ~ l ~ ~ ; s  15 !'.\'.( .. I 
HEAD OFFICE L O N D O N  OFFICE 

E A G L E  W O R K S  ARTILLERY H O U S E  
W E D N E S B U R . Y  A R T I L L E R Y  R O W  

S T A F F S  L O N D O N  S.W.1 
TEL ' W E D  ' Of84 5 LINES TEL - ABBEY ' 3816 ' 5 LINES 

~/H'c;u~;.T~.!  ;I? i t ( ' l ( / ~ t  0~ , f lr1,5, !v, , \ ( I  i z  t ; , i , ~ , ! i ~  i ( A  r , r l l l d !  

. 
"3ef co 

FACE SCREEN 
Reg. Design 751914 

Patent applied for 

Perfect protect ion 
when grinding o r  
machining. Com- 
fortable t o  wear, 
stands clear of the 
face, adjustable t o  
any angle. non-inflam. celluloid easily renewable. 

J. & E. FERRIS LTD 33 Museum St., London, W.C 

Write for illus- 

for Representat~ve 
to call. 
G. W A D D I N G T O N  & SON LTD., NEWLAND,  HULL. 

ndh 2688 

4 

SAFETY FIltST 
THE "OLDBURY" PATENT 
CARBOY DISCHARGER 
w i l l  empty and elevate u p  t o  50 feet 
the contents o f  m y  carboy, bott le o r  
vessel. and complies w i th  all the con- 
dlcions of  the Factory Act o f  1937. 

KESTNER'S 
5, Gomranor G r d a s ,  Westminster, Londoa. S.W. 

-- 

MMMMMMMMMMMMMMMMM 
2 New Revised 3 
=ELECTRIC 3 SHOCK CARD$ 
s The Electrical Journal Shock Card, shows, 3 
< by means of new illustratiom with clear 3 
3 and concise instructions, how artificial 5 3 respiration by the Schafer method should > 

be applied. Supplied varnished and with 3 3 cord. (13+ x 22') 3s. 6d. 3 
3 (Including postage i n  U.K. 3s. 9d.) 

Ernest Benn Limited 
3 

b u r e r i e  Heuse. Heet lw. ..La $ 
WWWWWWWWWWWWWWWWW 
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The " Adequate " Weigher is 
designed to indicate and record 
the totalised weight of material 
passing over any type of belt or bucket 
conveyor. 

The 
"Adequate " 

Weigher shown 
with recorder 

doors open. 

The " Adequate " Feedometer 
automatically controls the rate of 

endless conveyor belt. 
flow of any material travelling along an 

The " Adequate " Feedo- 
meter is a completely 

self-contained u n i t  

SULPHAMIC ACID 

D Y E I N G  

P L A T I N G  

T E X T I L E S  

H E R B I . C I D E S  \1 
F I R E P R O O F I N G  

SULPHAMIC ACID 

& SULPHAMATES 
have applications in 

these and other in- 

dustrial uses-they 

may provide the 

solution of your 

problem. 

SULPHAMIC ACID and its derivativa 

are manufactured by 

THOMAS TYRER & CO. LTD. 
STIRLING CHEMICAL WORKS, STRATFORD, 

LONDON, E . 1 5  
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FOUNDRY WORK 
and FABRICATION 

I SERVICE FOR THE CHEMICAL 
OIL.GAS & ALLIED INDUSTRIES 

The WIDNES 
F O U N D R Y  engi- 
neering service in- 
cludes fabrication 
i n  m i l d  and stain- 
less steels of  plant 
and equipment 
fo r  the  chemical,. 
gas, o i l  and all ied 
industries. 
L 

I 
A 15.000 gallon 
capacity Mi ld  Steel 
Fermenter. 1 0 '  - 0" 
inside diameter x 
33' 10" overall. 
fobricated from a" 
plote and having 41" 
bore internal coils. 

rAdd t o  this the 
production of  cast 
vessels and other  '1 
specialised plant 
i n  heat and acid re- 
sisting, high duty  
and alloy irons, 
and you have a 
concise summary 
of the WIDNES 
sewicetoindustry. 

I 
A Mild Steel Steam 
jacketed Vacuum 
Ferment. 4,000 gallon 
capacity : 7' 0 
diameter x 17' 2" 
long. locket 7' 41" 
inside diameter. 
Weight.  9f tons. 

Widnes Foundry have the facilities, the men and over 100 years' experience and 
this combination is a t  the  service of  users of  specialised equipment the  wor ld  over. 

ESTABLISHED 1841 

FOUnDRY I EnGlnEERlnG 
.I..l..."ll".lllll....."1III.~..I"...I... .... a ..... v. ....a a,.. 0. ........ ,'.. 

T E L E T ~ O ~ E  T L L E G I I I ~ S  
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Fire Research 

F IRE research is a comparatively 
youthful activity in Britain though 
causes of fires and methods of 

coping with them have, of course, been 
studied for many years by fire brigades 
and insurance companies. The Joint Fire 
Research Organisation with its station 
centre at Boreham Wood, jointly created 
by the DSIR and the Fire Officers' Com- 
mittee, has only just emerged from the 
difficult initial phase of staff recruitment 
and training. Its seventh and latest 
Report-for 1953 (HMSO, 44 pp., 2s. 6d.) 
-is perhaps not unfairly described as the 
first to show that striking contributions 
to knowledge about fires and fire pro- 
tection are beginning to be made. 

As with so many subjects whose tech- 
nology has long been developed in a 
piecemeal and empirical fashion. there is 
a stark need for fundamental research. 
and ' in all s3ctions of the laboratory the 
pressure to obtain information for par- 
ticular purposes can only be at the 
expense of basic research . . . ' It  is clear 
that the initial period of research, which 
has at least given a good pre-view of the 
problems involved and the possibilities of 
progress, has shown already that a bigger 
research station and a larger staff are 
required. However, the Report suggests 
that there is some hope of staff augmen- 
tation and building expansion in the near 
future. 

Chemistry is not a remote subject so far 
as fires and fire-fighting are concerned. 
Combustion is a chemical reaction 
whether controlled or out of hand. One 
conclusion that can readily be drawn 
from the Report is that we have yet to 
get to close grips with the dynamics of 
flame propagation. Since the earlier 
jays of alchemy and early modern 
chemistry, when flames as consequences 
of oxidation attracted so much interest. 
the study of reactions has been more con- 
cerned with those which can be regu- 
lated in their violence. Extra-mural 

investigations at the Imperial College of 
Science and Technology which have been 
sponsored by the Joint Fire Research 
Organisation have now shown that there 
is a peak in the energy distribution of a 
flame front, and this unevenness of 
energy distribution may well be the 
determining factor in such properties of 
flames as stability, ignition, and flam- 
mability limit, properties which hitherto 
have not been plausibly correlated by 
any theory of flame behaviour. Progress 
in this fundamental direction may well 
lead to advances in our largely empirical 
technology of flame-quenching. 

Chemistry, too, is very much concerned 
with the practical subject of fire- 
extinguishers. Here the pressing need 
of the fire services is for a liquid that can 
put out fires without also developing 
~ox ic  gases as secondary products. Methyl 
bromide is an efficient extinguishing and 
volatile liquid but it adds a serious toxic 
risk to the already formidable list of fire- 
fighting dangers. Previous research has 
shown that there are alternative halo- 
genated organic liquids which are 
efficient extinguishers but less toxic than 
methyl bromide, notably chlorobromo- 
methane and trifluorobromomethane. 
Further research has now shown that the 
principal toxic product formed when 
these organic substances are used is the 
hydrogen halide (or halides) of the 
halogen element (or elements) in the 
liquids. The extent of their production 
by thermal decomposition does not 
appear to be very great (though it is 
markedly larger for carbon tetrachloride), 
but the air concentrations produced in all 
tests were rather above safe limits even 
for short-time exposure. 

The best pointer towards lower toxicity 
seems to be the develo~ment of maxi- 
mum extinguishing efficiency in an 
organo-halide: the smaller the amount of 
liquid needed to put out a fire, the 
smaller must be the resultant air concen- 
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tration of toxic decomposition products. 
At present this favours the use of 
trifluorobromomethane. IL is important 
nevertheless, to know the nature of the 
risk. The halide-acids are all pungent in 
odour and they at least carry their own 
warning when concentration rises 
dangerously. Fire-fighting is much the 
same as a military operation: risks can- 
not be elin~inated but one risk can be 
balanced against another. If the toxic 
risk of using extinguishing liquids can be 
reliably predicted, then it can be 
balanced strategically against the risk of 
not using this method to reduce fire 
intensity. 

S~ontaneous heating is another chemi- 
cally concerned subject. I t  is not by any 
means a rare cause of fire outbreaks. In 
1952, 216 fires in buildinas and 748 fires 
not in buildings were attributable to spon- 
taneous combustion: and these figures are 
not unusually different from those for the 
four preceding years. A reliable test for 
determining the spontaneous heating risk 
of a particular material is being sought 
but it has not yet been developed: a test 
used in the textile industry for the spon- 
taneous oillcotton heating risk has not 
proved sufficiently adavtable. The in- 
creasing use of pyrites for sulphuric acid 
manufacture is mentioned as a possible 
source of additional fire outbreaks 
through spontaneous heating. The Joint 
Fire Research Organkation has studied 
the risk associated with heaps of pulver- 
ised iron pvrites and concluded that some 
heating will inevitably occur if air has 
access. Freedom from moisture will con- 

. siderably reduce the risk of dangerous 
heating. The risk of actual fire outbreak 
depends upon the presence of com- 
bustible materials such as timber; if 
such material is in contact with a heap 
of pvrites, a definite fire hazard cannot 
be disregarded. 

A particularly important development 
in the field of fire research is the discovery 
that droplet size in water sprays can play 
an influential part in the extinguishing 
efficiency of sprays, and that the nature 
of this influence varies with the nature of 
the volatile liquid that is burning. This 
has already been discussed (see THE 
CHEMICAL AGE, 1954, 70, 1342) and it is 
of obvious importance to the chemical 
industry, particularly for the new heavy 

organic branches. The design of perrna- 
nent spray installations is likely to be 
affected by this accumulated knowledge. 
In any factory where the principal fire- 
risk is a flammable organic liquid, the 
automatic spraying equipment should 
deliver a fine or  coarse spray according 
to  the nature of the liquid. Another 
aspect of using water as a fire-extinguisher 
is the addition of wetting agents to in- 
crease the extent and rate of penetration. 
This is being investigated, though at 
present a limited number of experiment$ 
with one wetting agent has not shown 
that water's extinguishing efficiency is 
increased. It  is pointed out that further 
research is needed, however, before this 
negative conclusion can safely be drawn. 

A particularly chemical item in the 
report is the investigation of the fire risk 
of mixtures of sodium chlorite and 
sodium sulphate. These substances are 
used in the electrolytic process for pro- 
ducing chlorine dioxide, a substance of 
new importance since it can be used 
instead of the medically suspect agene 
(or nitrogen trichloride) in flour bleach- 
ing. Tt has been found that the mixture 
possesses a marked fire risk. equal to. if 
not greater than, the risk of a similar 
mixture with chlorate. The risk is appre- 
ciable even if the normal 1 : 2 mixture 
ratio is reduced to I : 5 (chlorite : sul 
phate). Since recognition of a danger is 
the first step in preventing its conversion 
from votentiality into actuality, this ver- 
dict, though a severe one, should be of 
good service to  the expanding chlorine 
dioxide industry. The Revort contains 
a useful amount of statistical information 
about fires, including an analysis of fire 
causes for a one-in-four random s a m ~ l e  
of all 1952 fires attended by UK fire 
brigades. An interesting result from the 
statistical examination of special fires 
shows that the introduction of cellulose 
acetate film in the place of cellulose 
nitrate film. a change that started to 
become fairly common only in 1950. ha. 
already reduced the rate of fire incidence, 
in cinemas. This. o f  course, is another 
example of chemical knowledge beinr 
put to good purpose for fire prevention, 

This review of fire research in 1953 is 
not exclusively devoted to fires with 
chemical causes or  chemical remedies. 
Our own interest naturally implies a 
selective bias. 
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Notes 8 Comments 
Fireproofing 

M AKING cotton fabrics less in- 
flammable is an important 
objective, for each year there are 

many casualties, some of them fatal, 
from burning clothes. A new organo- 
phosphorus compound developed at the 
US Southern Regional Research 
Laboratory seems far superior to any 
previously known anti-flame substance. 
This is tetrakis(hydroxymethy1)phospho- 
nium chloride, (HOCH,),,PCl, and it has 
already been given the shortened name 
THPC. It is produced by a reaction 
between phosphine, formaldehyde and 
hydrochloric acid, and one American 
company has begun manufacturing it on 
pilot-scale for experimental supplies. 
Unlike some of the anti-flame chemicals 
now used for treating cotton, THPC is 
not water-soluble and is therefore not 
lost in laundering; tests of THPC-treated 
cotton fabrics after as many as 15 
launderings have shown that the stan- 
dard flame test can still be passed. 
Another advantage claimed for THPC is 
that it does not reduce the tearing or 
breaking strength of cotton fabrics at all 
appreciably; and it appears to give 
improved crease-resistance. 

Cottoning O n  

T HPC is not the single operative 
substance in the new treatment. 
THPC's capacity to make cotton 

flame-resistant was discovered in research 
on the properties of aminised cotton; 
the compound combined with the 
amino-groups sufficiently firmly to be 
stable even to boiling caustic soda solu- 
tions. To  treat raw cotton with THPC 
itminising chemicals must also be 

')resent. For this purpose a mixed 
iolution of triethanolamine, methylol- 
nelamine, and urea was eventually 
'ound to be the most effective. A typical 
experimental formula for the new cotton 
treatment solution is given as 15.8 per 
cent THPC, 9.5 per cent trimethylol- 
melamine, 9.9 per cent urea, and 3 per 
cent triethanolamine. Any substantial 

development of this process in the cotton 
industry will therefore create a large 
scale demand for these chemicals as well 
as for THPC. Triethanolamirle is an 
essential stabilising component, for 
without it a solution of THPC with the 
other two substances polymerises to a 
thick liquid or gel within a few hours at 
ordinary temperatures. Fuller details of 
this new and potentially important 
development will be found in Inn. Eng. 
Chem., 1954, 46, [6 ] ,  15-17A. 

Trading Pattern 

I N the June issue of The f.C.1. Maga- 
zine a member of I.C.I.'s export 
department has analysed the overseas 

trade of the company. The facts that are 
brought out, particularly in regard to 
the currency-earning pattern of this large 
slice of our chemical export trade, 
deserve external as well as internal pub- 
licity. In 1953 the sterling value of 
1.C.1.'~ export sales fell by seven per cent 
on 1952; nevertheless, the figure was 
£58.200,000., which is certainly far from 
a drop in the commercial ocean. But any 
decline in quantity was compensated- 
at any rate in the national sense-by ' a 
rise in quality,' by a marked improvement 
in the export trade pattern. Dollar-earn- 
ing sales increased substantially; and sales 
to EPU member-countries also rose, 
which is no less important in view of the 
fact that surplus EPU balances earned 
by Britain are paid in gold. The dollar- 
earning export trade rose by £3,000,000; 
EPU trade by £2,000,000. These are 
fine achievements in a year when the 
overall volume actually fell. The princi- 
pal products exported to the United 
States were urea, metals and Alkathene. 
Total export trade for plastics, incident- 
ally, has risen from £1,000.000 to 
f6,000,000 since 1947! And since 1951 
I.C.I.3 overseas sales of urea have 
trebled in tonnage. A point which is 
clearly revealed in the analysis of 1.C.1.'~ 
exports is the importance of new pro- 
ducts. ' Alphanol,' nonanol, and phenol 
-all fairly new export products of 
Billingham-have risen from f13,OOO to  
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f 3 16,000 since 1951 ; the new pharma- 
ceutical product, ' Mysoline,' brought in 
£100,000 in 1953, its first year of export 
sales. Obviously these newer sources of 
revenue make a most fortifying contri- 
bution to the total export turnover, and 
they are likely to achicve higher rates of 
future expansion than older products. 

Most Encouraging Features 

T HE currency-earning pattern of 
I.C.I. exports has changed favour- 
ably since 1949. Though the dollar 

share is still small (approximately 13 per 
cent), it has risen from f 1,000,000 in 1949 
to £7,500,000. Sterling area sales were 
57 per cent of the total export trade in 
1949; in 1953 they comprised 53 per cent, 
a fall in proportion, though in fact the 
sterling total had risen by over 
f 10,000,000. Mr. Butler could hardly be 
displeased with these trends, and their 
improvement in 1953, a year of increased 
competition from Germany, is by far the 
most encouraging feature. These results 

Entrance to the new Birmingham 
Exchange and Engineering Centre, 
which was opened on 17 June. The 
centre, which is in Stephenson Place, was 
established at a cost of more than 
&o,ooo to become Britain's only per- 
manent engineering exhibition. More 
than 200 exhibitors have taken space, 
and they are to be encouraged constantly 

to change their exhibits 

are not only a tribute to production 
policy and production economics; they 
are equally a tribute to the overseas 
representatives, for the ezsy days of 
sellers' markets have gone and there is : 
little business to be had for the asking. 

All Comes Out in the Wash 

T ESTING the efficiencies of detzr- 
gents is difficult because ' wetting ' 
does not depend only upon the 

properties of detergents-the interaction 
of a surface active substance and dirt 
is also influenced by the properties of 
the solid particles. Comparative testing 
requires a standard 'dirt.' A recent 
report (Chew. & Eng. News, 1954, 32, 
2271) suggests that gra.phitised carbon 
black may provide the answer to this 
problem. Some 20 years ago it was 
found that carbon black could be con- 
siderably graphitised if heated in absence 
of air a t  temperatures between 2,700" 
and 3,000". The product was called 
' Graphon'  but although some use was 
found for  it in making conductive - 
rubbers its commercial development 
gradually faded. It  has, however, 
remained a material of considerable 
interest to workers in surface chemistry 
as it has an unusually well defined 
surface. Its heat of immersion rises 
steadily with increasing adsorption, start- 
ing from a relatively low value; in 
contrast, most substances start with high 
heats of immersion that fall with increas- 
ing adsorption until the heat value of a 
water surface is reached. If wetting is to 
be measured by the ' heat of wetting,' 
this unusual property of graphitised 
carbon black offers an exceptionally 
flexible range of variation. Samples of 
' Gra,phon ' with controlled but varying 
water-adsorptive capacities can be pre- 
pared, and it is these materials which may 
be developed in future as consistently 
behaving ' test dirts ' for measuring deter- 
gent performance. The remaining diffi- 
culty would seem to be that heat develop- 
ment is not caused only by water adsorp-;-= 
tion. There is also some heat of 
adsorption caused by the penetration of 
the detergent itself, and variations in the- 
heats of adsorption of different deter- 
gents must be allowed for if total heat 
measurement is to give a genuine com- 
parison of their wetting powers. 
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New High-Pressure Hydrogenation Plant 
Another Step Forward by Marchon Products Ltd. 

D URING the past- few years the rapid 
growth of Marchon Products Ltd. has 

aroused a great deal of interest, admiration 
and perhaps even cnvy from other members 
of the British chemical industry. From very 
humble beginnings Mr. Frank Schon and 
Mr. Frederick Marzillier, the founders, have 
built up a large and prosperous business 
which appears to be still growing by leaps 
and bounds. Only last year a new phos- 
phoric acid plant was installed at the com- 
pany's 250-acre site at Whitehaven and last 
week a £500,000 high-pressure hydrogena- 
ation plant was officially opened. Next year 
a 75.000 tons per year sulphuric acid plant 
will be put into operation by the associated 
company, Solway Chemicals Ltd. From a 
two-man business located in a tiny office in 
London in 1939, an organisation has 
developed which regularly employs 1.200 and 
which, when present projects are completed. 
will be worth several million pounds. 

The main programme over the first two or 
three post-war years was designed to in- 
crease the production of surface active 
agents. At first the company purchased all 
of its raw materials from outside sources. 
many having to be imported, but recently 
they have undertaken the production of their 
own raw materials. This has already led 
to the manufacture of phosphoric acid and 
complex phosphates and to the building of 
the high-pressure hydrogenation plant which 
will produce fatty alcohols. The company's 

production of basic raw materials and 
finished chemicals is steadily growing. 

At a luncheon held in the works at 
Whitehaven on 22 June, following the offi- 
cial opening of the new plant by Sir Henry 
Tizard, Mr. Schon said:- 

' The starting up of our high-pressure 
hydrogenation plant, which in the first in- 
stance has been designed by us to produce 
primary fatty alcohols, emphasises our 
growing interest in the manufacture of deter- 
gent raw materials. We are already 
producing on a fairly substantial scale com- 
plex phosphates which are by weight the 
most important ingredient in modern deter- 
gents, and the importance of our phosphate 
production will become still more apparent 
when our plant to produce sulphuric acid 
from anhydrite, now in its third and last 
year of construction, will come into opera- 
tion. This is scheduled to take place early 
next year. the annual production rate being 
90.000 tons of sulphuric acid with cement 
as a co-product. 
' Her Majesty's Government has shown 

an interest in the sulphuric acid plant, 
which is owned by Solway Chemicals Ltd., 
an associated company of Marchon Pro- 
ducts Ltd. On the recommendation of the 
Treasury, Sir Henry Tizard has been ap- 
pointed to the Solway board, as one of the 
two Treasury directors. 
' I am very happy in the knowledge that 

Sir Henry. one of the most prominent 

Inspecting the new Marchon 
' lant. From left to r ight:  
,ord Lonsdale, Admiral of 
he Coasts of Cumberland 
nd Westmorland; Sir 
'mry Tizard ; Lord Adams, 

Director of West Cumber- 
land Industrial Development 
Co. Ltd.; Mr. F. Schon, 
chairman and managing 
director of Marchon Products 
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A sectionof the high-pressure 
hydrogenation plant 

British scientists, is giving so much of his 
valuable time to Solway developments, and, 
over and above this, also extends his interests 
to the Marchon field. . . . 
' I want to stress the point that our 

high-pressure hydrogenation plant is not a 
particularly large unit as far as this kind 
of technical equipment goes. While, some 
20 years ago, high pressure hydrogenation 
--i.e., work, with corrosive materials a t  300 
atmospheres pressure and a temperature of 
350"-was considered a major technical 
achievement, this is no longer the case today. 
Much larger units with similar features are 
customary, and much higher pressures have 
become operationa1,routine in the manufac- 
ture of some synthetic organic chemicals. 
However, I hasten to claim for our plant a 
special feature, its flexibility. Allowing for 
training of expert personnel and development 
of sales, it should be possible within a year 
or so to  produce from various raw mater- 
ials, whether they be fatty acids or trigly- 
cerides, higher molecular alcohols at an 
annual rate of 4,000 tons. . . . 
' Approximately 90 per cent of the sham- 

poos sold in the U K  are based on primary 
fatty alcohol derivatives. I am confident 
that we shall now be able to cater for the 
most up-to-date requirements of this highly 
developed market here and abroad. . . . 
' In the United States the anionic organic 

detergent constituent is provided both by 
alkyl aryl sulphonates and primary fatty 
alcohol sulphates. So far. we have seen in 
the United Kingdom in this particular 
aspect a pre-eminence of the alkyl aryl sul- 
phonates, although the UK is in a less 

favourable position than the USA as a pro- 
ducer of petroleum derivatives. There is 
no doubt that in many respects America 
leads the world in the technological develop- 
ment of chemicals from petroleum. Her 
enormous internal petroleum consumption 
and her control of petroleum raw materials 
have given full scope to the flair of her tech- 
nicians for the rapid development of this 
new industry. 

' O n  the other hand, 1 think it may be 
argued with similar justification that within 
the sterling area as a whole, and within the 
British Commonwealth in particular, suffi- 
cient quantities of vegetable and animal oils 
can be found to make out a strong case for 
the utilisation of primary fatty alcohol 
derivatives in the anionic constituent of 
detergents. Going beyond this economic 
consideration, I feel that it is also logical to 
assume that primary fatty alcohol deriva- 
tives are at  least as efficient as alkyl aryl 
sulphonates. All this leads me to believe 
that within a rapidly expanding detergent 
market there will be a growing demand for 
primary fatty alcohols and their derivatives.' 

Sir Henry Tizard. in the course of his 
speech. said : - 
' It has given me great pleasure to come 

here today to open the new plant for the 
manufacture of fatty alcohols and similar.- 
products. This marks a definite stage in the 
devclopment of the enterprise of Marchor 
Products Ltd. This is a case where one can- 
use the word "enterprise" in its literal 
meaning. For  anyone who takes a look 
round these works cannot fail to be aston- 
ished that it has been possible in the difficult 
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hears since the war to build up a chemical 
industry of this size and importancc in such 
an  apparently unpromising situation. I 
think we shall all agree that Mr. Schon and 
his colleagues on the Marchon board havc 
good reason to be proud of what they have 
done and what they arc doing. 

' It has often been said before, and it can- 
not be repeated too often, that the whole 
future of this country depends on its export 
trade. If we cannot more than hold our own 
in the world's market3 we are doomcd to 
decay. . . . I am told that over one-third of 
the production of Marchon Products Ltd. is 
exported annually. and that a large propor- 
tion of this goes to so-called hard currency 
countries which fortunately are now showing 
a tendency to  become much softer. T o  
export one-third of the whole production is 
a great achievement; it is only possible by 
technical efficiency and by business enter- 
prise and good judgment. . . . 

Features of Interest 

' .4s to the particular plant we have 
opened today, there are some features of 
interest which I might dwell on  in extension 
of what Mr. Schon has said himself. He 
says. quite rightly. there is nothing funda- 
mentally new about it. I think I am right 
in saying that high-pressure techniques in 
the chemical industry started just 40 years 
ago when the first ammonia synthesis was 
brought into operation. I remember very 
well myself when 1 was working in Nernst's 
laboratory in 1909. Nernst and Haber were 
having a difference of opinion about the 
ammonia equilibrium. I never thought then 
that this was the preliminary work which 
led finally to an industry of such world im- 
portance. 
' It was a notable technical achievement to  

operate a continuous process then which 
involved a pressure of 400 atmospheres a t  n 
temperature of 400" when there was so 
little experience of the strength of metals 
under those conditions. o r  of the nature of 
catalysts. Since then our knowledge of 
'materials and of catalysts. on the right choice 
of which the success of the chemical indus- 
try depends so greatly, has increased enorm- 
,>usly as a result of pure research in the 
dniversities, and of ardous and often disap- 
pointing work in industrial laboratories. But 

inevitable traces of other metals, should 
be the best known catalyst for the hydrogen- 
ation of esters of fatty acids to  fatty alco- 
hols, I have no idea. . . . 

' However, there was one sentence in Mr. 
Schon's speech which I have no doubt you 
noticed. He claimed fo r  the new plant a 
special feature. namely, its flexibiiity. That 
is a very important claim which I believe to  
be true, and it could not have been achieved 
without clever design in detail. I t  seems to  
me that there is a general moral in that 
phrase. Flexibility must be our motto as 
a country. If we look to the future we must 
cxpect the nature of our export trade to be 
continuously changing More and more it 
will depend on the production of new pro- 
ducts founded on new knowledge; in other 
words, it must represent to  an  ever growing 
extent the latest applications of' science. 

' In mv ~ e s s e l  Lecture two years ago I 
pointed out that in spite of the undoubted 
triumphs of  the British chemical industry, 
we had not succeeded for many years in ex- 
panding our proportion of the world over- 
seas trade in chemicals. Since then I be- 
lieve there has been a marked improvement, 
thanks very largely to  the fact that it has 

- 
there is much to  be done yet. There is a Phosphoric acid filter, with section of 
great deal that we d o  not understand. Why. the phosphoric acid plant, at Marchon 
for instance. copper chromite. with the Products 
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been found possible to make considerable 
sums of money available for the investment 
in modern plant and modern processes. The 
spirit of adventure in the chemical industry 
is noticeably increasing. The particular 
plant in which we are interested today repre- 
sents, of course, only a very small part of 
this total investment and total adventure; 
but it is an important part, because it will 
make available in this country products for 
which we have had hitherto to rely largely 
on foreign countries to  supply, and which 
are going to find ever growing application in 
industry as a whole.' 

The special feature of the Marchon plant 
is that it has been designed for maximum 
flexibility and can use as raw materials 
vegetable oils, tallow. fatty acids, or fatty 
acid esters. The crude alcohols produced 
can then be purified. 

Design of the Plant 

All the raw materials and final products 
are solid under atmospheric conditions and 
are corrosive to mild steel, so the plant has 
been constructed in stainless steel and alu- 
minium, and all tanks and pipelines are 
steam traced. The plant can conveniently 
be divided into five main sections, each of 
which can be operated separately, although 
the whole is run as a continuous unit. 

The first section is concerned with the 
manufacture of the catalyst, which is essen- 
tially copper chromite containing traces of 
other metals. Copper nitrate is first made 
by dissolving copper in nitric acid in a con- 
tinuous system; ammonium dichromate and 
ammonia a r e .  then added to the copper 
nitrate, precipitating copper dichromate, 
which is filtered off under vacuum and care- 
fully washed with water. After drying, the 
copper dichromate is roasted in a continuous 
kiln at a very closely $ontrolled temperature 
in order to produce the required copper 
chromite catalyst. 

Hydrogen is produced in the second sec- 
tion of the plant. This hydrogen is made 
by electrolysis of dilute caustic soda solu- 
tion in cells of the Knowles type. The 
direct electric current for the electrolysis is 
supplied by mercury arc rectifiers fed by 
alternating current from the grid. The purity 
of the hydrogen is important, and this is 
recorded continuously by an automatic 
analyser and the hydrogen gas is then stored 
in a mild steel gas holder before passing t? 
the hydrogen plant. 

In the third section of the plant the fatty 
acid esters are manufactured by reacting to- 
gether fatty alcohols and fatty acids. The 
reactor consists of a stainless steel column 
heated to the requisite temperature b! 
Dowtherm from a fully automatic oil-fired 
Dowtherm boiler. The column is arranged 
for continuous removal of the water of reac- 
tion. and the completeness of reaction can 
be controlled. 

The actual hydrogenation takes place in 
the fourth section of the plant. Here the 
esters are mixed with the requisite amount 
of the catalyst to form a paste. This paste 
is pumped by special pumps at a pressure 
of 4,000 to 5,000 psi. into stainless steel 
lined autoclaves. Excess hydrogen, com- 
pressed to the same pressure, is fed with the 
ester into the autoclaves and the reaction 
converting the ester into fatty alcohols 
takes place at around 300°, this temperature 
being maintained by electric and Dowtherm 
heaters. The excess hydrogen is then separ- 
ated off in a high-pressure separator, cleaned. 
recompressed, and recycled to the incoming 
hydrogen strcam. The mixture of fatty 
alcohol and catalyst is reduced in pressure 
through a series of valves and passed to 
flash tanks at 100 psi. The catalyst is re- 
moved by filter presses and the crude lauryl 
alcohol pumped to intermediate storage 
tanks. About 90 per cent of the recovered 
catalyst is recycled, the other 10 per cent 
being discarded. 

Tn the fifth section of the plant the crude 
alcohols pass to a fractionating column 
which consists of a boiler and distillation 
tower packed with rings. The boiler is 
heated by Dowtherm vapour and the column 
works under high vacuum maintained by a 
triple stage steam ejector. The fractionating 
tower is so designed that it can produce any 
specific fatty alcohol at a purity of over 99 
per cent. Half the final product alcohol 
then goes back to the ester plant for the 
production of the initial ester. the other half 
going to the aluminium storage tanks. 

Baluchistan Coal Deposits 
Two German and two Pakistani engineers, 

are undertaking an extensive survey of coal 
deposits in the Baluchistan Province. They 
have left Karachi for Quetta to explore the,- 
possibilities of mechanising the coal mines 
and developing them on modem lines. Their 
report will be submitted to the Pakistan 
Industrial Development Corporation. 
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New Laboratory Building for SAI 

I NAUGURATION took place on 25 June 
of the recently completed research and 

development laboratories of Scottish Agri- 
cultural Industries Ltd., at Leith. After a 
tour of the laboratories, guests assembled 
for luncheon at the George Hotel, 'Edin- 
burgh, where the chair was taken by Sir 
William Gavin, M.B.E.. chairman of SAI. 
Professor James Kendall, President of the 
Royal Society of Edinburgh, and Mr. J. 
Marshall. President of the Scottish NFU, 
spoke after lunch. 

The main block of the new establishment 
is on two floors, comprising laboratories, 
workshop, storerooms, library, offices and 
cloakrooms. Alongside, a single-storey 
building is used for semi-scale and small 
pilot plant operations. The main structure 
is strong enough to take a third storey if  
required, and part of the roof is already 
occupied by a steward's flat. 

The floors of the laboratories are finished 
with hard wood blocks; terrazzo is used in 
the hall, staircases and cloakrooms, while 
floors of the library, offices and corridors are 
covered with linoleum squares. 

Each laboratory has its own balance 
room, furnace bench, titration bench and set 
of fume cupboards with independent extrac- 
tor fans. Artificial lighting is normally sup- 
plied by central fluorescent tubes, but addi- 
tional tubes can be switched on locally to 
give 25 foot-candles at bench level. 

Heating is by hot water pipes embedded 
in concrete under the wood block floors and 
also by the warm filtered air supplied to 
each laboratory. ' The four laboratories are 
named general chemistry, chemical engineer- 
ing, development and physical chemistry, 
but this serves merely to indicate the general 
nature of the equipment each contains and 
does not necessarily describe the type of 

Some 
ment 

of the diverse equip- 
in the development 

laboratory 
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work being carried out. The phyrsical chem- 
istry laboratory has an X-ray diffraction unit 
in a lead-lined annexe and a darkroom. 

Each laboratory is designed for a group 
of about five workers. Graduate recruits 
join one of these groups for one or  two 
years as a preliminary either to production 
work or to further research. Some mem- 
bers of the department are seconded to one 
of the company's factories to gain practical 
experience by working ,closely with factory 
staff on works experiments. 

SAI is the leading representative in Scot- 
land of the manufacture of superphosphate 
and compound fertilisers. The importance 
of this industry to British agriculture can be 
gauged from the fact that last year purchases 
of fertiliser in the UK amounted to no less 
than £63,000,000 of which at least 
&10,000,000 was spent by Scottish farmers. 
SAI produces two-thirds of the fertilisers 
made in Scotland and distributes about 
500,000 tons annually. 

Mineral Resources 
Progress in Geological Survey, 1953 

T H E  Report of the Geological Survey 
Board and the Report of the Director of 

the Geological Survey and Museum for 1953 
. were published this week in one volume by 

HMSO. 
During the year the ~ e o l o ~ i c a l  Survey 

has carried out a great deal of consultative 
and advisory work on problems of explora- 
tion, planning and production in the coal- 
fields. on the investigation of other mineral 
deposits, on . resources of underground 
water-supply and on civil engineering prob- 
lems. This consultative work has occupied 
a large proportion of the time of the staff. 

The variety of the practical applications of 
the Survey's work can be indicated by a few 
of the many topics mentioned in the report: 
a National Coal Board drilling campaign in 
the Bristol-Somerset coalfield; a report on 
the relation between coal-seams in the Neath 
and Dulais valleys of South Wales, in con- 
nection with plans for a new colliery; long- 
term plans for the development of the 
Midland iron-ores; mapping in the Cheshire 
.salt-basin; prospects of renewed lead and 
zinc mining in Derbyshire; and Scottish 
hydroelectric scheme. 

The recent publicity given to the possibili- 
ties of commercial atomic power had in- 
creased the interest shown in prospecting for 

radioactive materials in many parts of the 
world. The Atomic Energy Division of the 
Survey has carried out, in addition to funda- 
mental research on radioactive elements and 
the production of reports on submitted 
samples, a substantial amount of radiometric 
prospecting. 

The uranium resources discovered in this 
country, mainly in Devon and Cornwall. are 
as yet insufficient to justify the construction 
of a plant to treat the ore. Such a plant 
wodd cost about £250,000 to construct. 
Efforts are therefore being made to discover 
further sources. Investigations have been 
made at the former uranium mine at South 
Terras and at copper mines near St. Just. 
A new discovery of uranium ore was made 
at Wheal Bray on Bodmin Moor. 

A comprehensive radiometric survey has 
been made of old mine dumps throughout 
Devon and Cornwall to ensure that good 
uranium ore present in the dumps is not dis- 
posed of as road-metal, as has happened in 
the past. In Warwickshire a thin coal seam 
was found to have a high uranium content. 
It has been suggested that exploration for 
uraniferous coals might be undertaken. 

Many roads in the Midlands have been 
found to  be metalled by a uranium bearing 
slag which is highly radioactive. This dis- 
covery was made during the testing of car- 
mounted Geiger-counter and scintillometer 
,equipment designed for radiometric survey 
in the Colonies. The slag was a product of 
the smelting of naturally radioactive phos- 
phate rock to elemental phosphorus. The 
uranium is not present in quantities which 
would make recovery worth while but the 
slags have proved a cheap source of radio- 
activity for the training of air-raid wardens. 
' Summary of Progress of  the Geological Survey of  

Great Britain and the Museum of Practical Geo!ogy for 
the year 1953,' published by HMSO for DSIR. Price 
3s.. by post 3s. 2d. 

Holiday Closing 

The works of Howards of Ilford Ltd. will 
be closed for the annual holiday from Satur- 
day, 17 July. to Monday, 2 August, inclu- 
sive. 

The works of the Leyland and Birming- 
ham Rubber Co. Ltd., of Leyland, Lancs., 
will close on Friday night, 16 July, and re- 
open on Monday. 2 August for the annual 
holidays. A small staff will be on duty in 
the office to deal with urgent correspondence. 
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Lowest Recorded Accident Figures 
Annual Report o f  the Chie f  Inspector o f  Factories 

HE Annual Report of the Chief Inspector 
r o f  Factories (Sir George Barnett) for the 
{car 1952 has becn presented to Parliament 
ind was published last week. In his intro- 
juction to thc report the Chief Inspector 
statcs that the staff of inspectors had been 
practically brought up to the full auth.~rised 
:omplrment for the first time since the war. 
The tendency to seek the advice of the 
department. particularly when starting new 
factories or departments or introducing new 
processes and installing new plant, con- 
tinued to fo1:ow the trend of post-war years. 
and much of the time of all the staff had 
been spent on that type of work. 

A review is given of industrial develop- 
ments over the year. Reports from all dis- 
trict; had shown that mechanisation of 
plant, and in particular, mechanical hand- 
ling, continued to receive increased attention 
in all types of industry. Many examples 
were quoted indicating the beneficial effect 
of these modern developments on conditions 
of work generally.. These included the 
group operation of machine tools in engi- 
neering works engaged on mass production 
lines, and complete mechanisation of line 
process operations in the tinplate and allied 
industries. with the elimination of manual 
handling at all intermediate stages of pro- 
duction. 

Handling' of Dust 

The more general adoption of fluidisation 
processes might well contribute to the solu- 
tion of some safety problems involved in 
the handling of dust. One very obvious 
advantage of the system was that the risk 
of dust explosion, which was so high when 
inflammable dust and powders were trans- 
ported by bucket conveyors and elevators 
or by orthodox pneumatic processes, was 
almost eliminated. 

The rapid increase in the use of scientific 
instruments in the chemical, gas and petro- 
leum industries had introduced a new risk 
which had not been fully appreciated by 
many makers of instruments or control gear. 
The number and variety of electronic appli- 
ances in industry continued to grow rapidly, 
and it was now widely recognised by the 
manufacturers and the users alike, that much 

thought was necessary on the problem of 
adequately training personnel to maintain 
this sort of equipment. 

X-rays, gamma rays and beta rays were 
used by more and more firms, but there had 
been practically no change in the number of 
factories doing luminising with radioactive 
luminising paint. Nor had much use been 
made of the radio-isotopes available and 
suitable for traccr work except in research 
laboratories attached to factories. or in the 
laboratories of the research associations. 

Ionising Radiations 

The use of ionising radiations 'had become 
so extensive and widespread that it had been 
found expedient to  publish a pamphlet ' Pre- 
cautions in the use of Ionising Radiations 
in Industry' collating details of the precau- 
tions necessary to safeguard the health of 
the workers concerned (see THE CHEMICAL 
AGE, 1953, 69, 963). 

An arrangerhent had been made with the 
Atomic Energy Research Establishment, 
.Harwell. and the Radio-Chemical Centre 
Amersham, for them to send to the depart- 
ment weekly reports giving details of each 
delivery of radioactive materials th'ey made 
to industry. Besides enabling a general 
picture of industry's use of radioactive sub- 
stances to be built up, it would enable Dis- 
trict Inspectors to  be notified of factories 
using them, so that advice and help in 
storing, handling and using these materials 
in the safest way could be given at an early 
stage. 

In 1952 the numbers of fatal and of non- 
fatal accidents in factories-792 and 176,718 
respectively-were the lowest recorded since 
the Factories Act, 1937, came into operation. 
The slight recession in trade, particularly in 
textiles, and the reduction of 2,429 accidents 
in that group of industries (21 per cent less 
than 1951) may have had some bearing on 
this, but a reliable guide to the progress 
achieved is afforded by the reduction in the 
accident rate. from 30 accidents per 1,000 
persons employed in 1937 to 22.5 in 1952, a 
reduction of 25 per cent. 

' Annual Report of the Chief Inspector of Factories, 
1952 '. (Cmd. 9154). HMSO. 6s. 6d. 
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While welcome reductions had been re- 
ported in many categories of accidents these 
results could not be improved upon or even 
maintained without constant endeavour. The 
only groups to show an increase were the 
two transport categories-railways and other 
vehicles. h is pointed out that the rapid 
growth in the numbers of mechanically pro- 
pelled vehicles of all kinds had presented 
factory occupiers with problems which called 
for careful attention. 

The most striking reduction was in acci- 
dents caused by power-driven machinery, 
where the rate per 1,000 person; employed 

' dropped from 5.91 to 3.71. Transmission 
machinery produced, in 1952, less than half 
the number of accidents that occurred in 
1937. On the other hand accidents at prime 
movers had almost doubled. The report 
says that the steady increase in this cate- 
gory was clearly unsatisfactory and that the 
safeguards of plant should receive much 
closer attention on the part of factory man- 
agements. Accidents at woodworking 

' machines also showed no reduction. 
Accidents due to sepsis were less than one- 

half of those in 1937 and there had also been 
a reduction in the rate of accidents arising 
during the handling of goods over the same 
period. * 

Adequate Publicity Necessary 
The Chief Inspector says that it i.s of 

fundamental importance, if accidents are to 
be prevented, ,that the causes be known and 
it is therefore necessary that there should be 
adequate publicity for accidents. He urges 
upon industrial associations, trade unions 
and managements the necessity for giving as 
wide a circulation as possible to ' Accidents 
-How They Happen and How to Prevent 
Them.' - This quarterly journal published by 
H M  Stationery Office describes some of the 
accidents notified to  factory inspectors, 
covering a wide range of operations and pro- 
ces,ses at factories, docks and building opera- 
tions, and works of engineering construc- 
tion. Readers are kept informed of recent 
publications and matters of interest in the 
industrial accident prevention field. 

Examples are given of the success in 
eliminating avoidable accidents in firms with 
active accident prevention organisations. In 
a chemical works the frequency rate of acci- 

dents had gone down during the last five 
years from 4.0 to 2.41; in a motor vehicle 
works the rate had been cut by 50 per cent, 
and in a steel tube factory the frequency 
rate had fallen from 3.3 to 1.8. 

Managements are asked to bear in mind 
that the accident problem is not necessarily 
disposed of by the appointment of a safety 

. officer, or  by the establishment of an Acci- 
dent Prevention Committee. Inspectors' re- 
ports refer to factories where the meetings 
of the Accident Prevention Committee tended 
to be purely a formal gathering for the 
' exchange of platitudes.' 

During the year there were 446 accidents 
at conveyers, only 0.3 per cent of all factory 
accidents, but they were important as a class 
because of the severity of the injury usually 
incurred and because of the prevailing low 
standard of safeguarding of the various 
danger points. 

Injury to the Feet 

During the year 28,045 accidents-practic- 
ally one in six-involved injury to the feet. 
Contributing factors were inadequate fencing 
of machinery, unskilled use of vehicles, lack 
of tidiness on the factory floor, neglect of 
the floor surface and bad methods of hand- 
ling articles of every kind About three- 
quarters of all foot accidents occurred as a 
result of articles being dislodged or being 
dropped during handling, but the great 
majority of these must be regarded as an 
inevitable hazard of factory life. It was 
nevertheless a hazard which every worker 
could guard against by the simple expedient 
of wearing safety footwear. The opinion 
was widely held among inspectors that the 
standard of footwear worn in the factory 
had deteriorated. The Chief Inspector re- 
ports : 

'The  clog and the old-fashioned stoutly 
made boot were no doubt out of place on 
the dance floor and even in the factory they 
did not give the same measure of precaution 
against falling articles as does a modern 
safety boot; at least they had solid soles 
which resisted penetration by needles and 
broken glass and materials with sharp edges. 
It might have been hoped in these more 
enlightened times that workers would have 
adopted footwear which combined greater 
comfort with greater safety; but instead the 
clog and the stout boot have been discarded 
and all too frequently last year's Sunday best 
shoes are thought adequate for wearing out 
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in the factory. This is the height of. 
stupidity.' 

The inspectors estimated that no  lcss than 
two Out accidents were 12,832 accidents to persons aged M) 
to feet. that is 19.000. might have been pre- and slightly over 95 per cent to 

, vented by safety footwear. An example is men. 
' quoted a being run Over by 

Separate chapters of the report are devoted an 8-ton bogie and being saved by wearing to accidents in foundries, building opera- 
(I safety boot. tions and engineering con3truction. As an 

There were X.O8O accidents caused by example of the lack of thought for the safety 
falls, of which 2,079 or  9.4 Per cent were of others the report describes how a 
falls from ladders. Falls caused by defec- moulder. asked by his foreman to demon- 
live ladders and by slipping ladders ac- strate the circumstances in which he had 
counted for nearly 40 Per cent of the succeeded in dropping a box on his neigh- 
of ladder accidents, two categories of  acci- hour's foot, forthwith proceeded to drop 
dents which ought not to happen. There another box on the foremanVs foot. 
was no doubt that workmen subiected them- 
selves to avoidabre risk when using ladders. 
but it was clear that the whole subject was 
one to which managements generally could 
profitably devote particular attention. 

There had been a disquieting increase in 
the number of accidents connected with the 
use of mechanically propelled vehicles (other 
than locomotives and rolling stock) since the 
war. from 1,369 in 1937 6 6,333 in 1952. 
Many avoidable accidents occurred for the 
same sort of reason that accidents occur on 
roads : careless driving by trained drivers; 
unskilled driving; lack of maintenance of 
vehicles; badly secured loads: unsuitable 
terrain; and negligence by third parties. 

Supervision of Young Persons 

The inspectors' reports disclosed examples 
of serious lack of appreciation of what 1s 
meant by adequate supervision of young 
persons. Of this the Chief Inspector has 
this to say: 'managements must take as 
axiomatic that all workers. and young per- 
sons more often than others. are liable to 
do foolish things a t  some time or  another. 
Anyone who believes that a young person 
can come into a factory fully equipped like 
some Minerva springing from the head of 
Jove. with a thorough knowledge of what is 
safe and what is dangerous is himself living 
in a fool's paradise. Young persons have to 
be taught. and others must stand over them 
until it is established that the lesson has been 
learnt.' 

There was no evidence to show that older 
people were more liable to accidents than 
workers in the prime of life. On the con- 
trary. at  any rate as far as workers in fac- 
tories were concerned, the risk of injury 
seemed to decline as age increased. There 

Unfortunate Voltage 
Another chapter also deals with electrical 

accidents. It is stated that we were rela- 
tively unfortunate in this country in that a 
mains voltage of the order of 240 V had been 
chosen as the usual voltage of supply and 
there was no doubt that the most effective 
mcthod of minimising electrical accidents 
would be by reducing the voltage locally 
to about half that of the usual public sup- 
ply voltage. 

There had been little variation during the 
last five years in the number of fires result- 
ing in cases of personal injury. In 1952 
there were 419 non-fatal and 12 fatal acci- 
dents. Many of these distressing incidents 
had arisen because of widespread failure to 
appreciate the dangers inherent in inflam- 
mable liquid even when only small quantities 
were present. Considerable attention had 
been paid during the course of the year to 
the installation of suitable systems for giving 
audible warning in case of fire. 

With the growing appreciation of the im- 
portance of industrial health, inspectors had 
paid increasing attention to conditions in 
factories, which would help to ensure 
healthier operatives. Apart from this 
routine work the department had endeav- 
oured to foster further action by industry, 
where special hazards existed. 

During 1952 three committees dealing 
with the problems of dust in card rooms of 
cotton mills. the problem of epithelioma- 
tous ulceration (skin cancer) among mule 
spinners and dust problems in steel foun- 
dries helped the staff of the department in 
its striving towards better environmental 
conditions, the real basis of health in 
industry. 
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1 Industrial Safety I 
Inspectors commented freely upon the 

low average standard of compliance with the 
requirements of the Factories Act relating 
to the removal of dirt and refuse from floors 
and benches and for the weekly cleaning of 
floors. Standards of cleanliness were im- 
proving in larger factories but much re- 
mained to be done in the smaller ones 
which as one inspector remarked were 
' seldom very dirty but rarely clean.' 

Depressing Apathy 
/ The Chief Inspector remarks that a de- 
pressing feature of the struggle for cleaner 
factories was the apathy of those for whose 
benefit the battle was waged. 'The same 
British public covers the parks and beaches 
with litter and broken bottles at holiday 
times, treats the floors and bench& of it3 
workplaces in the same way while at work 
and brings the same lack of interest to any 
attempt at cleaning up.' 

The problems of heating and ventilation 
in factories were becoming more closely 
related as methods of heating by warm air 
circulation were increasingly used. Both 
employers and workers were usually more 

,interested in the maintenance of comfortable 
temperatures than in securing proper venti- 
lation and air movement, and aversion to 
' draughts,' which frequently meant to fresh 
air, was proverbial. 

Inspectors agreed that insufficient atten- 
tion was being paid by many designers of 
factory buildings to the prevention of heat 
loss, while reduction of excessive tempera- 
ture, though not a widespread problem in 
this country, had nevertheless to be faced in 
hot industries. 

Progress in 1952 was particularly notice- 
able in two directions : the growing realisa- 
tion by managements of the value of proper 
use of natural light, and their readiness to  
spend time and money on the careful plan- 

. ning and installation of comprehensive arti- 
ficial lighting schemes for whole factories 
or  departments. The two most common 
defects in artificial lighting were direct glare 
from badly shaded sources and insufficient 
illumination of outside roadways. The sub- 
stitution of attractive colours for white- 
wash or  the more sombre colours, in the 
internal decoration of factories, continued to 
gain ground. 

There, were 265 cases of gassing during 
the year. This was the highest number in 
any year since 1945 and was 37 more than 
in 1951. The Chief Inspector emphasises 
the necessity for much greater care in all 
factories where this particular hazard mjght 
be present. Carbon monoxide poisoning 
accounted for 108 cases, chlorine 27 and 
trichloroethylene 24. 

Altogether there were 468 cases of indus- 
trial poisoning or disease including seven 
deaths. This compared with 495 cases (six 
deaths) in 1951. Chrome ulceration (217) 
and epithelibmatous ulceration or skin 
cancer (157 including two fatal) again ac- 
counted for the highest number of cases. 
There were 48 cases of lead poisoning, 16 
fewer than the previous year, and for the 
third successive year no fatal case was 
reported. 

Luminisers, X-ray and radio-isotope 
workers and workers exposed to solvents. 
etc.. had the benefit of special regulations. 
Their health was in general good but the 
report gives details of exceptions. 

The total number of voluntary notifi- 
cations of dermatitis was 3,122, compared 
with 3,281 in 1951. Deaths from fibrosis 
of the lung, including silicosis. asbestosis, 
pneumoconiosis and byssinosis. totalled 
1,905 compared with 2.037 in 1951. 

Occupational Health Service 
MR. TOM WILLIAMSON, general secre- 
tary of the National Union of General and 
Municipal Workers announced recently that 
his union was trying to have established an 
occupational health service. 

Speaking at the union's congress at Rothe- 
say, he said that it was essential to act 
quickly. That was especially true with 
the scourge of industrial dermatitis. Men 
who contracted it were reluctant to disclose 
it until it became serious, because it meant 
their giving up work. 

Mr. W. Lamb told the congress that &ere 
was nothing in common law to force em- 
ployers to do anything more than provide 
protective clothing. Once a worker had 
dermatitis it was with him for the rest of 
his life and the position was becoming 
serious. 

Cancer of the lung among gas workers 
was referred to by Mr. A. W. Graves. who 
asked the union executive to  investigate its 
incidence in the industry. 
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US Research on Flame Inhibitors 
by A.  G .  THOMSON 

S I N C E  the latter part of the eighteenth 
; century many investigations have been 
made into the effect of various additives 
on combustible gas mixtures, but apparently 
it was not till 1918 that research was insti- 
tuted with the specific aim of finding agents 
to inhibit the burning of hydrocarbons. One 
result of these researches was the wide- 
spread use of carbon tetrachloride as a fire 
extinguishing agent. An exten.sion of this 
work led to the use of methyl bromide ds 
an  exceptionally effective gaseous extin- 
guisher. Meanwhile other workers were 
investigating the usefulness of the so-called 
inert gases such as nitrogen and carbon 
dioxide, with the result that carbon dioxide 
has extensively replaced the more toxic car- 
bon tetrachloride. 

Of the compounds mentioned above, 
methyl bromide is by far  the most effective 
extinguishing agent for hydrocarbpn fires. 
but it is so highly poisonous that it can be 
used only in uninhabited spaces. Bromo- 
chloromethane (CBM), a volatile liquid 
whose vapours are comparable to  methyl 
bromide as a fire extinguisher, is less toxic 
than methyl bromide, but is also unsuitable 
for use in inhabited spaces. 

In 1933, the use of 'Freon ' refrigerant 
gases, fluoro and chlorofluoro derivatives of 
hydrocarbons, as fire extinguishers was 
patented. According to  this patent, fire 
may be inhibited by adding CF,. CC12F2 and 
similar compounds to the atmosphere in 

rcour te~ j ,  British Paramourzt News 

sufficient quantities without preventing the 
existence of human life. On a volume-for- 
'volume basis the Freons were later shown 
to be about twice a s  effective as carbon 
dioxide and 3+ times as effective as nitro- 
gen. Their relatively low toxicity both in 
tho absence and in the presence of flame has 
been established. Nevertheless, the Freon 
refrigerant gases have not been used com- 
mercially as fire extinguishing agents, pre- 
sumably because of their higher cost. 

Comparison of the relative effectiveness 
and toxicity of the fluorocarbons and the 
tromo-substituted compounds has shown 
that the fire extinguishing abilities of the 
former are in approximate proportion to  
their vapour densities and their toxicity is 
quite low; on  the other hand, the bromo 
compounds are more effective than their 
increased density would indicate, but their 
toxicity is high. It is possible that a bromo- 
fluoro compound may exist which has the 
combined properties of low toxicity and 
high flame inhibiting ability. In addition, 
there is a possibility of finding a completely 
fluorinated compound with a vapour density 
sufficient to make it as effective o n  a volu- 
metric basis as the  bromo compounds. 

Workers in the United States have 
recently studied the effect of the addition of 
various fluoro, chloro and bromo compounds 
on the flammability limits of mixtures of 
air and hydrocarbon compounds, the pur- 
pose of the experiments being to  compare 

Recent tests with chloro- 
bromomethane as an ex- 
tinguisher for aircraft fires 

were very successful 
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I Industrial Safety I 
the effectiveness of these materials as fire 
extinguishers. This investigation was under- 
taken by the Engineering Research Branch 
Chemistry Division of the Naval Research 
Laboratory, Washington. The findings are 
reviewed in a report by H. E. Moran, Jr.. 
and A. W. Bertschey, which has been re- 
ceived by the Technical Information and 
Documents Unit of the Department of 
Scientific and Industrial Research. 

Some bromochloro compounds and some 
perfluoro compounds were available as a 
result of Atomic Energy Commission pro- 
jects and many others were synthesised. 
These were submitted to screening tests as 
fire inhibitors a t  the Purdue Research 
Foundation. Some of the compounds 
proved to be good extinguishing agents but 
lacked the desired low toxicity. 

In view of the reported low toxicity of 
perfluorocarbons and the inherent stability 
of the fluorine-carbon bond, it was hoped 
that some of the perfluorocarbons would bc 
found suitable for use as flame inhibitors or  
fire extinguishers. I t  was also thought that 
the substitution of fluorine for  hydrogen In 
compounds such as methyl bromide and 
bromochloromethane might yield materials 
having reduced toxicities without decreased 
flame-inhibiting abilities. 

Evaluating Ignition Prevention 

One method of evaluating precisely the 
ability of a compound to prevent ignition 
of a fuel and of evaluating, a t  least roughly. 
its ability to extinguish already burning fuel 
is to study the effect of the compound on 
the flammability limits of the fuel. For 
the purposes of the investigation, the upper 
and lower limits were defined respectively as 
the lowest concentration of fuel vapour that 
would just support a self-propagating flame 
and that concentration which, i f  exceeded. 
would fail t o  support a self-propagating 
flame. A flame will propagate, sometimes 
violently, in a mixture of fuel and air in 
which the proportion of fuel is between the 
two limits. If a third non-inflammable gas 
is added to fuel-air mixtures, the difference 
between the upper and lower flammability 
limits will decrease until it finally disappears. 
Further addition of the diluent will produce 
a mixture incapable of propagating a flame 

regardless of the proportion of fuel to the 
other constituents. 

Flammability limits are usually plotted 
to give a curve of fuel vapour concentration 
a t  each limit against percentage by volume 
of diluent gas. This results in a continuous 
curve beginnng and ending a t  zero per cent 
diluent and exhibiting a maximum where 
the upper and lower limits of flammability 
meet. The  proportion of diluent present at  
the peak of the curve is taken as a criterion 
of the effectiveness of the diluent gas as a 
flame inhibitor. 

Although such limits have been reported 
before, the methods of determination have 
not been shown to be free from the influ- 
ence of the design and operation of the 
apparatus. The method used in the investi- 
gation under review was developed by the 
US Bureau of Mines and gives flammability 
limits which are entirely a property of the 
gas mixtures tested. 

Construction of Apparatus 

T h e  main component of the apparatus is 
a vertical tube 5 cm. ID and 150 cm. high. 
which is equipped with a tungsten electrode 
spark gap about 10 cm. from the bottom. 
A glass sealing plate a t  the bottom of the 
tube serves both a s  a closure and as a safety 
vent in the event of violent combustion. 
The top of the tube is closed except for a 
small-diameter T-tube, to one side of which 
is attached a line leading to a charging mani- 
fold and measuring manometer, and to the 
other side a line leading to the mixing pump. 
Mixing is accomplished by a mercury dis- 
placement pump with the inlet attached to 
the T-tube, and the discharge returns to the 
main tube through a side arm near the 
bottom. A pair of mercury filled bubblers 
serve as check valves to provide unidirec- 
tional flow of the fuel-air mixture. T h e  
pump is powered by compressed air con- 
trolled by solenoid valves and a relay sys- 
tem actuated by wires dipping into the mer- 
cury. The power for the spark gap is de- 
rived from a 15 kV. 30 mA transformer. 
actuated through a timer to give a spark 
of about two seconds duration. T h e  entire 
apparatus is enclosed in a ventilated ply- 
wood cabinet with a transparent front. 

In determining a point on a flammability 
limit curve, the apparatus was prepared by 
wrapping 1 to 2 mg. of guncotton round 
the tip of one electrode to ensure a n  ade- 
quate source of ignition. The  tube base 
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was closed with a glass sealing plate and the 
whole apparatus was nearly evacuated. Fuel 
vapour and diluent gas were admitted suc- 
cessively. and air dried by calcium sulphatc 
was admitted to bring the total pressure up 
f that of the outside atmosphere while the 
, irculating pump was operated long enough 
to ensure complete mixing of the gases. 

The mixture was ignited at  the spark gap. 
If a flame travelled at  least 4 ft. above the 
spark, it was considered as being capable of 
infinite propagation, a positive result being 
recorded. 

For most of the points on the flamma- 
bility curve, a series of tests was made. in 
which the amount of diluent gas was held 
constant, while the fuel gas was increased 
by small increments. The average 
of the last mixture failing to pro- 
pagate and the first that propagated 
was taken as the lower flammability limit, 
the upper limit being determined in a similar 
manner. Near the peak. where the curve 
was more nearly horizontal than vertical, 
the procedure was altered by holding the 
amount of fuel constant while the diluent 
gas was varied in small steps. This per- 
mitted a sharper delineation of the flamma- 
ble and non-inflammable mixture in the 
vicinity of the peak. 

Possible Large Error 
The curves for methyl bromide and 

bromochloromethane were determined by 
using 62-octane unleaded gasolene as a fuel. 
It was found that after the most volatile 
constituents had evaporated from a fuel 
sample, a less volatile material was dis- 
tilled into the propagation tube and con- 
densed to a liquid, thus introducing the 
possibility of a large error through un- 
detected condensate. For  further work 
n-pentane. which is readily volatile and has 
the same limits of flammability. was there- 
fore substituted for gasolene. 

The flammability limits for petrol in air 
with methyl bromide and in air with bromo- 
chloromethane vapour. and the limits for 
pentane vapour in air with perfluoromethane. 
perffuoropropane. and sulphur hexafluoride 
were determined. 
Diluenr Gas or Vapour Required lo Render anv Mixrurr  o f  
Air with Gasolene or Penlane Noti-lnfimmahlr 

Methyl bromide . . 0.019 
Bromochloromethane . . 0.027 
Carbon dioxide . . 0.036 
Perfluoromethane . . 0.052 
Perfluoropropane . . 0.055 
Sulphur hexafluoride . . 0.065 

Ib. per cu. ft. 
of gas mixture 

N o  quantitative mcasurement of the de- 
composition of the various diluent gases was 
made. However, an  indication of the rela- 
tive extent of decomposition was obtained 
from visual and olfactory observations 
during the tests. 

Of the perfluoro compounds, sulphur 
hexafluoride was the most easily decom- 
posed in tests in which the flame was pro- 
pagated. Dense and intolerably acrid white 
smoke clouds were produced, elemental 
sulphur was formed,' and the giass apparatus 
was. etched severely. 

Greater Stability . 

The breakdown of perfluoropropane re- 
sulted in much less noxious fumes, but 
breathing was unpleasant and there was 
some etching of the glass, though much less 
than from sulphur hexafluoride. The de- 
composition of perfluoromethane could not 
be noticed during individual tests, but after 
several hundred tests, many resulting in com- 
plete propagation of flame, the propagation 
tube was very lightly etched. 

On a volumetric basis the bromine-con- 
taining compounds were more effective than 
the others tested. If the effectiveness of a 
given weight of material required to sup- 
press flame propagation is examined, it is 
readily apparent that the bromine-contain- 
ing compounds are m a group separate from 
the others, but their use as fire extinguish- 
ing agents is severely limited by the toxicity 
of their break-down products. Sulphur 
hexafluoride is excluded from consideration 
because of the extent of its breakdown in 
the presence of flame. 

The remaining gases-arbon dioxide, per- 
fluoromethane and perfluoropropane-show 
effectiveness increasing in the same order as 
their molecular weight and hence density. 
It might be expected that a heavier gas 
would be more effective than a light one in  
actual fire conditions due to formation of a 
gas blanket over the source of fuel vapours 
and to the slower rates of diffusion of heavier 
gases. Additional tests are planned to 
Gerify this, assumption. 

'Flammability Limits for Mixtures o f  Hydrocarbon 
Fuels, Air and Halogen Compounds', US Report 4121 
(TIDU Reference 025 118). 
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T 4.30 p.m. on 24 June, employees a t  the A- Newport, Mon., factory of Monsanto 
Chemicals Ltd. completed 2,000,000 man- 
hours of work without a single lost-time acci- 
dent. The factory, which employs approxi- 
mately 1,000 men and women on the produc- 
tion of industrial chemicals and plastics, 
commenced its as yet unbroken accident-free 
run on 10 July, 1953. In 1952-53 the same 
factory achieved a total of 1,425,860 man- 
hours without a lost-time accident, but the 
present achievement sets up a new record 
for Monsanto in Great Britain. 

* * *  
THE terra-tertia testing unit made by Elec- 
tro Methods Ltd., Caxton Way, Stevenage, 
is a device for rapidly testing the earth 
conductor efficiency of portable electric tools. 
The unit is connected a t  AC 120-250 V. 

50 CIS, and the tool to  be tested is plugged 
into the unit and pressed against the instru- 
ment's handle. When the switch is de- 
pressed, a high current a t  low voltage flows 
through the earth conductor and associate 
plug which, if satisfactory, light the ' Pass' 
lamp on the front panel. If the earthing 
system is faulty the lamp will not light; if 
the lamp is faulty, the tool will not be 
~ a s s e d  whatever its condition. A freauent 
danger in portable tools is the partial hat- 
ture of the earth conductor due to negligence 
o r  wear. In such cases the high test current 
a t  low voltage is sufficient to  burn out the 
remaining strands of earth wire, thereby anti- 
cipating the failure during work. The unit 
is contained in a case with carrying handle, 
weight 12 Ib.. dimensions 8 by 7 by 6+ in. 

T H E  severe effects of getting dichlorophenol 
on the skin had not been realised until 
Samuel Davies, aged 44, died after filling a 
drum with the chemical, it was stated a t  a 
Runcorn inquest recently. Davies, a pro- 
cess worker a t  the I.C.I. Castner Kellner 
works a t  Weston Point. was severely burned. 

Dr. C. A. Hill, pathologist a t  the Royal 
Southern Hospital, Liverpool. who per- 
formed a post-mortem, said that about one- 
tenth of the surface of the body was affected 
with burns. 

The absorption would be rapid and 
through the skin, even if antidotes were ap- 
plied. It affected the heart and the central 
nervous system. Death was due t o  respira- 
tory failure through cerebral depression due 
to dichlorophenol poisoning. 

A witness said he saw Davies lying on his 
side in front of the drum which h e  was 
filling. The liquid was cascading over 
Davies. Davies called for the eye wash and 
the bottle containing methanol which was 
kept on the premises. Assistance then 
arrived. Davies complained while under 
the shower that he was 'going over' and 
he went limp. Rubber gloves, goggles, rub- 
ber boots and overalls were supplied. 

The  coroner, Mr. R. A. Daniel, who sat 
with a jury. said that the severe effects of 
dichlorophenol had not been realised until 
this unfortunate accident. The only con- 
clusion that could be arrived a t  was that 
the drum had moved slightly and that would 
result in the run-in pipe not being right into 
the bung-hole. The employers had pro- 
vided the necessary things for safety and 
had not been negligent in that respect. 

Returning a verdict of accidental death. 
the jury added a rider recommending that 
the method of filling the drums should be 
made safer and reorganised in some way to 
prevent anything similar happening. 

* * * 
SOME 174 plants of 22 companies in the US 
operated throughout 1953 without a single 
lost-time accident, states a report from the 
Manufacturing Chemists' Association in 
Washington. Records show that the chemi- 
cal industry established a new low accident 
frequency rate of 3.69 per 1.000.000 man- 
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hours, making it one of the safest in the 
nation-in fact a worker is safer in an 
American chemical plant than driving a car, 
working in the home or just walking in the 
street. The 1953 rate is 52 per cent below 
;hat for 1946, and figures for the first quarter 
of 1954 indicate an even lower rate. Estab- 
lished in 1951 to increase interest in indus- 
trial accident prevention, ,and financed by a 
gift to the MCA by the late Lammot du 
Pont, the Lammot du Pont safety plaque 
awards will be presented to Rohm & Haas 
Co., of Philadelphia, and Sunkist Growers 
Inc., Ontario, California 

A UNIT of the Medical Research Council 
has completed its investigations into the 
incidence of chronic cadmium poisoning at 
a copper refinery at Prescot, Lancashire, and 
is preparing a report. Mr. J. R. Bevins, 
Parliamentary Secretary of the Ministry of 
Works, stated in a written Parliamentary 
reply recently. He added that it would be 
made available to the Minister of Pensions 
and National Insurance. and published as 
soon as possible in the medical Press. * * 
EVIDENCE given at an inquiry a t  Dum- 
fries Sheriff Court on 11 June described 
how two men were killed in an explosion 
at the Imperial Chemical Industries' works, 
near Annan, on 11 February when they were 
heating a length of pipe at  the burning 
station of the factory in order to clear away 
a wax deposit which accumulated during 
the production of a high explosive. 

The men were Mr. Walter Johnston 
aged 26, of 93 Friars' Vennel, Dumfnes, 
and Mr. Harry McDairmid, aged 31. of 7 
Afrikander Road. Gretna, and a formal 

.verdict was returned. 
It was stated that it was thought that the 

deposit contained only a harmless propor- 
tion of the high explosive. but experiment$ 
showed that the wax left in the pipes was 
not the same as #that in the tanks from 
which it was originally taken. It contained 
a high concentration of high explosive. 

Mr. Donald B. Huntingford, who was 
manager of the factory a t  the time, said 
the danger was now fully recognised and 
further safety precautions had been taken. 

* * *  

Britain. Mr. R. C. Booth, deputy secretary 
of the Manchester Chamber of Commerce, 
told a Press conference that this 10 per 
cent included the border-line or suspect 
fabrics which would require testing by the 
flammability tester, recently installed at  
Didsbury in the testing house. The border- 
line fabrics to  which he referred are cheese 
cloths, marquisettes, lawns, voiles, organdies, 
tissue ginghams, outing flannels, canton flan- 
nels, flannelettes, crinolines and .chiffon 
voiles. These fabrics were generally safe 
but needed checking. Mr. Booth thought 
that the enforcement of the Act might lead 
to an acceleration of research on both sides 
of the Atlantic and to  further blending of 
synthetic with natural fibres to reduce the 
flammability. 

* * *  
THE many problems associated with pipe 
jointing in fluid installations, particularly 
those employing corrosive media, are effec- 
tively solved by the special couplings made 
by Langley Alloys Ltd., Langley, %ugh. 
A groove is rolled in each pipe a t  a short 
distance from the end; the male and female 
pieces are fitted, and circlips mounted in 
the grooves. Finally, the pipe ends are 
accurately turned so that when placed in 
contact they correspond precisely, .and the 
assembly is screwed together to form a joint 
that is perfectly sealed and mechanically 
secure. Since there is thus an  unbroken 
internal surface. the coupling components 
need not be chosen for their corrosion resis- 
tance, and may be made up from standard 
materials. Couplings up to about 2 in. 
nominal pipe size and reducers are available. 

THE US Flammable Fabrics Act which 
came into force on 1 July is not expected to 
affect more than 10 per cent of fabrics and 
garments exported to the United States from 
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Guide, Philosopher B Friend 
Copper Development Association Comes of Age 

S PEAKING at a luncheon held recently 
at Kendals Hall, Radlett, Herts., to mark 

the coming-of-age of the Copper Develop- 
ment Association, Lord McGowan, K.B.E.. 
remarked that because he had been a friend 
of the CDA since its inception he was well 
aware of how successful it had been during 
the past twenty-one years. The member- 
ship had risen from 25 to 34, and as the years 
passed, more and more people, not only In 
this country but in many other countries. 
had come to recognise in the CDA a guide. 
philosopher and friend. 

In more than one field, today, the Asso- 
ciation was acknowledged as a leading 
authority, and was consulted by Government 
and official bodies as well as private firms 
and persons. The CDA technical staff were 
among the best in the world for the job 
they had to do and had at their fingertips, 
in the well organised reference library, a 
comprehensive system of information care- 
fully culled from the world's leading publi- 
cations on the subject. 

As another invaluable part of its work, 
the CDA acted as watch-dog on behalf of 
the copper-using industries over a wide range 
of standardisation activities. Members of 
the staff served on more than sixty technical 
committees and sub-committees of the 
British Standards Institution. 

Lord McGowan went on to say that, too 
often in the past, our educational institutions 
-fine though they undoubtedly were--had 
tended to look upon the technical student as 
a poor relation. That was an attitude of 
mind we could no longer afford and, he was 
glad to say, it was now recognised that 
proper technical training before a man 
started his working life, and continuous 
training during it, were two of the most im- 
portant keys to higher productivity. Also, 
from experience gained on his frequent visits 
abroad, he believed that commercial sales- 
men in many industries must have their work 
supplemented by technicians to show custom- 
ers how best to use the products with which 
they were dealing. 

He made a plea, therefore, for a closer 
association of science with industry. The 
CDA could well congratulate itself on the 
work it was doing in that sphere. Other 

industries might lag behind technological11 
because they had never set up machinery t o  
make the results of research known to indivi- 
dual concerns in their particular field. That 
was not true of copper. It said much for 
the industry that it saw the need for such 
machinery as long ago as 1933, and by 
forming the CDA took steps to meet it. The 
Association was performing and would con- 
tinue to perform. a valuable service to 
British industry. 

Mr. R. L. Prain. O.B.E., chairman of the 
council of the Association, announced the 
setting up of a trust fund to secure the future 
of the Association. The fund, which would 
amount to not less than f 100,000, would be 
subscribed by the following-Roan Antelope 
Copper Mines Ltd., Mufulira Copper Mines 
Ltd., Nchanga Consolidated Copper Mines 
Ltd., Rhokana Corporation Ltd., and the 
British South Africa Company. It would 
be a Rhodesian trust, administered in 
Rhodesia by trustees representing the donors 
and the Association. 

Weed-.Killer Prosecutions 
FIRST prosecutions under the Agriculture 
(Poisonous Substances) Regulations, 1953. 
which prohibit the use in agriculture and 
horticulture of weed killers and insecticides 
containing dinitro and organo-phosphorus 
compounds unless certain precautions are 
taken, were taken recently against a con- 
tractor, who was fined a total of f75, and 
against his employee. who was fined a total 
of f20. 

The contractor was found. guilty to (1) 
having no register, (2) for not supplying all 
the protective clothing required under the 
regulations, and (3) fpr permitting the 
worker to carry out spraying when not 
wearing protective clothing. On this charge 
the chairman of the court said it was the 
employer's duty to see that workers wore 
this clothing. The employee was found 
guilty on two charges: (1) for not wearing 
protective clothing, and (2) for smoking 
after he had just been spraying and without 
first washing his hands and face. The 
defendants stated that they wished to 
appeal. 
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Natural Gas Found in Sussex 
First Results of Gas  Council's Nationwide Search 

IN ATURAL gas has been found 800 ft. 
down at  a site at  Crowborough Warren 

on the edge of Ashdown Forest in Sussex. 
Traces of the gas were discovered last 

week after five weeks of drilling operations 
which are being undertaken on behalf of the 
Gas Council. but although it is too early yet 
to indicate what quantities may be expected 
to be available. the authorities concerned are 
hopeful that the enterprise will yield satis- 
factory results. 

It was six months ago that the Gas Coun- 
cil embarked on a five-year programme, esti- 
mated to cost f 1.000.000. in an attempt to 
find commercial quantities of natural gas ir l  

Britain. 
Sir Harold Smith. chairman of the Gas 

Council, said last week: ' We are not build- 
ing our hopes on early. success too high, for 
in prospecting of this nature a large amount 
of exploration work has to be faced. Thc 
experience of those engaged in prospecting 
for oil is that the chances of successful 
borings in a new area. even if all the latest 
scientific aids are used, cannot be rated 
higher than one' in five. So. even if our 
first efforts do  not show very positive results. 
we shall not despair. for we have every hope 
that during the course of the five years 
success will come in one area or another.' 

Sir Harold gave . two reasons for this 

attempt to find natural gas. First, the price 
of coal-the gas industry's basic raw mater- 
ial-had increased s o  rapidiy that it was 
costing about £25,000,000 a year more than 
when the industry was nationalised in 1949. 
He added that the industry was now faced 
with an extra annual c05t of f30,000,000 
due to rises in price during the last I2 
months. The other factor was the increas- 
ing scarcity of good carbonising coals. 

The prospecting work at Crowborough 
Warren is being carried out on behalf of the 
Gas Council by the D'Arcy Exploration 
Company, subsidiary of the Anglo-Iranian 
Co. Ltd., which has had many years' experi- 
ence in all parts of the world in prospecting 
for oil. This process is very similar to that of 
prospecting for natural gas, but it is possi- 
ble for gas to be found where oil is not 
present. Drilling operations are continuing 
night and day on a shift basis, and it is 
planned to go down to a depth of 2,000 ft. 

The Gas Council's decision to invest in 
the project was based on a special report 
supplied by the Anglo-Iranian Oil Company's 
chief geologist. 

Other survey work is now being carried on 
in Yorkshire and Lincolnshire, and it is 
hoped that additional drilling sites will be 
found in those areas on the basis of the 
reports which will be presented. 
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The Export Situation 
Steady ~ u s i n e s s  Results in  Higher Total 

A PRIL'S decrease in chemical exports ethyl, for example, after a gradual decline. 
has been made up by May's figures, the has suddenly jumped to a figure nearly four 

average of f 16,175,804 and f 18.195.801 very times that for April, accounting for a 
nearly equalling the March total of quarter of the total increase. 
~17,773.004. ~ r a d e  has remained generally Coal tar has made another rise, and the 
steady. the increase being a~counted for  by fluctuation in benzole exports has remained 
a few unexpectedly large rises. Lead tetra- at  the uvver level. so that figures for coal 

Acids, inorganic 
Copper sulphate 
Sodium hydroxide 
Sodium carbonate 
A l u m i n i u m  o x i d e ,  

anhydrous . . . . 45,671 11,589 1.642 
Aluminium sulphate 42,060 55,908 21,709 
Bismuth compounds 32,165 25,908 14.552 
Calcium ,compounds, 

Inorganic . . . . 70,648 56,988 52.145 
Magnesium compounds 50,501 49,703 44,422 
Nickelsalts .. .. 58,844 54,175 70,618 
Potassium comwunds. . . .- - - 

ex. fertilisek, bro; 
mides and iodides 37,039 42,065 34,578 

Glycerine . . . . 11,585 30,770 50 193 
Ethyl, methyl, etc., 

alcohols . . 165,415 116,402 79,333 
Lead tetra-ethil . . 692,583 178,287 272,160 

Total for chemical 
elements and com- 
pounds . . . . 5.452.270 4,602.659 4,237.548 

Coal tar . . . . 293,733 84,240 107,362 
Cresylic acids . . 46,140 39.5 16 58.293 
Benzole . .  .. 209,393 238.880 268.933 
Creosote oil . . . . 55.720 155,648 122.650 

Total from coal tar, 
etc. . .  .. 625.644 540.001 590.588 

Indigo, synthetic . . 104.564 81,841 109.889 

Total for synthetic 
dyestuffs.. . . 1.004.'965 873,190 555.246 

Medicinal and phar- 
maceutical pro- 
ducts. total . .  2.909.251 2.628.559 2.564.635 

Essential oils- 
Natural . . . . 43,375 33,665 49.61 1 
Synthetic . .  .. 50.422 65,486 47,894 

Flavouring essences, 
e tc . .  . . .  .. 102.680 100,254 91,636 

- - - 
Total for essential 

oils, perfumes, 
etc. . . . . 1.869.722 1.692.031 1.650.679 

-. 

Ammonium nitrate . . 13.945 14.874 143.880 
Ammonium sulphate . 345.496 134,606 342,985 

Total for all krti- 
lisers . . . . 405.533 21 1 .SO9 525.156 

Paints, pigments and 
tannins, total . . 1.633.170 1.400.824 1.227.873 

tar prod;cts are higher than tlhey have been 
for some time. even with the sharp decrease 
in creosote oil. Sodium hydroxide is an- 
other product on the upward curve, and 
soda ash shows a commensurate increase. 

Synthetic dyestuffs continue their rise. 
principal demands being from India and 
Australia, and medicinal products, although 
not quite up to March's totals, are high, the 
most important customers outside the Com- 
monwealth being Eire. Egypt and the 
Argentine. 

Exports to the US are down again, as 
(on a smaller scale) are those to Turkey, 
but trade with India. Australia and New 
Zealand continues to increase. and there is 
a striking rise in exports to Western 
Gcrmany. 

TARLE 2 
VALUE OF EXPORTS I N  f : PRINCIPAL COMMODITIES 

May April May 
1954 1954 1953 

Gold Coast . . 
Nigeria . . 
South Africa . . 
India .. . .  
Pakistan .. . 
Singapore . . 
Malaya . . 
Ceylon . . 
Hong Kong . . 
Australia . . 
New Zealand 
Canada . . 
Eire . . 
 inland' . . 
Sweden . . 
Norway . . 
Denmark . . 
Western Germany 
Netherlands . . 
Belgium . . 
France . . 
Switzerland . . 
Italy . . . . 
Spain . . . . 
Portugal . . 
Greece . . 
Turkey . . 
Egypt . . . . 
US .. . .  
Argentine . . 

Plastics materials, Total value of 
total . . . . 2.018,674 1,904,590 1.573.326 chemical exports 18.195.801 16.1 75.804 14,686,057 
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OIL IN THE SOVIET UNION. By Heinrich 
Hassman. Translated by Alfred M. 
Leeston, foreword by E. DeGoyler. 
Princetown University Press. London. 
Cambridge University Press. Pp. 173. 
30s. 

Dr. Hassman's previous books 'Oil in 
Germany ' and ' Oil from the Middle East ' 
are well known within the oil industry and 
provide an excellent evaluation of the state 
of the industry within these areas at  the time 
of publication. The present book, however, 
has a much wider appeal because the state 
of the petroleum industry within the Soviet 
Union is of special interest to economists 
and politicians as well as of general interest 
outside the industry itself. The book has 
been translated into English largely because 
of the American interest in the Russian oil 
industry. but it is equally of interest in this 
country where over the past three years pub- 
lic interest in problems of world oil supplies 
has been quickened by the Persian oil dis- 
pute. During the period leading to the 
closing down of the Abadan Refinery there 
was much speculation i n  the Press concern- 
ing the possible effect of the loss of Persian 
oil to the Western Powers in relation to the 
supplies of oil available to the Soviet Union. 

Dr. Hassman's book was published in 
Germany shortly before the Persian crisis. 
and contains this paragravh ' If some day 
the production of the Middle East. which 
will exceed 100.000.000 tons in the years to 
come. should be added to Russian oil pro- 
duction, presently at  40.000,000 tons. this 
would mean such an increase in economic 
power for the Soviet Union that the political 
aspect of the World would be altered too.' 
This is the answer to a question which many 
people asked during the summer of 1951. In 
the last two years the production of oil from 
Kuwait (3,300,000 tons in February) and 
Iraq (1,800.000 tons in February) has to a 
large extent offset the loss of Iranian oil. 
and the discussions now taking place in 
Tehran are against a somewhat different 

background than appeared likely three years 
ago. Nevertheless, it remains true that the 
transfer of Iranian oil to the Soviet Union 
would have far reaching political conse- 
quences. Why this is so is clearly shown in 
Dr. Hassman's book which presents a care- 
ful analysis of the oil industry within the 
Soviet Union and makes comparison possi- 
ble with other producing areas. 

The book is divided into four parts. Part 
1 'The  Basis of the Russian Oil Industry' 
gives a brief account of the Soviet Union 
and its economy and economic theory as a 
background to the understanding of the 
problems of the oil industry within the 
Union. Part I1 deals with the development 
of the Russian oil industry from 1860 to 
1917, and from 1917 to the present time. 
Part 111 discusses in detail the main produc- 
ing areas within thc Soviet Union giving 
details of production and refining capacity 
wherever possible. Part IV discusses the 
problems facing the Russian oil industry and 
in particular the extent to which the demands 
of the Soviet Union can be met by imports 
of oil from satellite countries. There is 
admittedly much speculation in this part of 
the book, but there is also much informa- 
tion gathered from a wide variety of sources. 

The book is written primarily for the non- 
technical man interested or concerned with 
the oil industry. It is equally of interest t o  
anyone wishing to know a little more of the 
complex problems involved in the balance of 
world oil power. At the same time it pro- 
vides an interesting background of historical 
and political interest to those wishing to 
understand something of the Soviet Union. 
The translator, A. M. Leeston. has made an 
exceedingly readable book and added. in 
footnotes and tables. later information avail- 
able to him. There is never any confusion 
between author and translator and the addi- 
tions enhance the value of the book. The 
book is well printed. adequately indexed. 
and illustrated by 19 maps. I t  is highly 
recommended as a readable introduction to 
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problems of World oil supplies with a parti- 
cular interest a t  the present time.-F. 
MORTON. 

QUALITATIVE INORGANIC ANALYSIS By G .  
Charlot. Translated by R. C. 'Murray 
from the 4th French Edition. Methuen, 
London. 1954. Pp. xi + 354. 42s. 

This text has been translated from the 
manuscript of the 4th French Edition of 
' ThCorie and MCthode Nouvelle d'Analyse ' 
due for publication this year. Analytical 
chemists not familiar with the previous'edi- 
tions will no  doubt be surprised to  find that 
Professor Chariot has made a complete 
breakaway from the well-established 'Group' 
system of classical qualitative analysis. The 
result is a commendable and entirely suc- 
cessful attempt to integrate the teaching and 
practice of qualitative analysis with the 
underlying physico-chemical principles. The 
reviewer, who regards qualitative analysis 
primarily as a means of teaching the reac- 
tions of chemistry and the methods of separa- 
tion used in quantitative analysis, must. 
however, disagree with Professor Charlot's 
introductory remarks that the classical 
method cannot serve as a satisfac- 
tory training for a subsequent career. 
Of course, most students will never 
take up work in which their main interest 
is analysis, and certainly those who d o  so 
will never use the classical scheme in prac- 
tice. But the student will know his chemis- 
try from the reaction standpoint. 

There will be many who prefer the 
physico-chemical approach and will welcome 
this Cook. The, first section (131 pages) is 
concerned with the theoretical aspects of 
qualitative analysis and is admirably treated. 
Among the subjects discussed in the light 
of modern developments are acids and bases. 
oxidants and reductants, properties of pre- 
cipitates, and indicators and reagents. 

The second part of the bo'ok (188 pages) 
details the reactions of cations and anions 
in solution, with a view to their later pre- 
sentation in a new scheme of analysis. A 
feature of this section is the incl,usion of tests 
for  many of the so-called less common 
elements such as the rare earths, the precious 
metals, niobium and tantalum. 

The final section of the book is surpris- 
ingly the smallest (17 pages). The technique 
employed is described briefly. and is fol- 
lowed by a discussion of a novel method of 
analysis involving essentially reactions 

which have been made specific for each ion. 
h large number of cations can be detected 
in the initial solution, although the alkaline 
earths and the alkali; are detected after 
separation of the ions of the other groups. 
Although the amounts of test solution and 
reagent used for each test are small, the 
large number of tests to be carried out will 
in time consume considerable amounts of 
both. It is possible that a student will find 
that the scheme wiil become monotonous 
after a few analyses. 

There i.s a definite place for this book th 
the literature of analytical chemistry. It 
provides a very well written and thorough 
physico-chemical approach to qualitative 
analysis. 

T h e  translation is excellent and a t  no  time 
even borders on the literal.-A. J. NUTTEN. 

BERECHNUNG DER AUSMAUERUNG STAHL- 
ERNER GEFASE. By W. Matz. Springer- 
Verlag. Berlin. 1953. Pp. 75. D M .  
10.50. 

Dr. Spangler and Dr. Matz have edited 3 
series of books under the collective title 
' Essays on  Technical Processes.' The 
calculation of the lining of steel vessels is 
the first volume in this series. The 
Springer-Verlag is t o  be congratulated on 
the publication of this volume in spite of 
the fact that it is an  advertisement for the 
acid resisting cements ' Hoechst ' and 
' Asplit '  made by Farbwerke Hoechst. It 
is a n  excellent little book, describing the 
conditions for the lining of steel vessels 
with acid- and alkali-resisting bricks and 
tiles. These linings were empirically chosen 
but this book with its formulae explaining 
the connection between heat conductivitv 
and thermal expansion and indications of 
the swelling of masonry is a valuable con- 
tribution to the whole problem both theor- 
etically and practically. The book not only 
describes present conditions but also 
grapples with many problems, thereby assist- 
ing in their solution. 

Dr. Matz, however. does not give engi- 
neering data on the acid- and alkali-resisting 
bricks which are used for the linings. I 
think a further contribution to  the under- 
standing of the subject could be made 
including the composition of the different 
acid-resisting ' Hoechst ' cements. which 
have been known for some t i m e . - ~ ~ ~ r x  
SINGER. 
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HOME 
Swansea Lecture 

' Some Aspects of Inorganic Chromato- 
graphy' is the title of a lecture to be given 
by Dr. F. H. Pollard a t  a summer meeting 
of Western Section, Society of Analytical 
Chemistry, at University College, Swansea, 
on 17 July, at 10.30 a.m. Lunch will fol- 
low the meeting, and during the afternoon 
visits will be made to places of interest. 

Changes of Address 
The offices of Potash Ltd. have moved to 

Norfolk House. St. James's Square. Lon- 
don, S.W.1. The telephone number, White- 
hall 1326, remains unaltered. 

The Mercantile Holding & Trading Co. 
Ltd. have moved to Blomfield House. 51 

Chemical Society's Library ' 

From 16 July until 30 September the 
Chemical Society's Library will be open 
from 10 a.m. to 5 p.m. daily, except during 
the fortnight 2 to 14 August inclusive. 

Magnesium Industry Countcil 
The Magnesium Advisory Committee, 

formed early in 1952, has been reconsti- 
tuted as the Magnesium Industry Council. 
It will continue the committee's actvities as  
a consultative 'and advisory body and has 
extended its scope through the formation of 
paneIs of technical and commercial experts. 
The Council's aim is to promote the produc- 
tion and use of magnesium and its alloys. 

I 

New Broad Street, London, E.C.2. Tele- £2,000,000 Coke Oven Plant Opened 
ohone : London Wall 5951-3. First of the new coke oven plants brought 

British Food Fair 
The Third British Food Fair is to be held 

at  Olympia from 7 to 18 July. There has 
been a big demand for space. and to meet 
requests. the stand space is to be increased 
by 25 per cent on previous Fairs. 

Plastics Exhibition at Cardiff 
Some of the latest manufacturing develop- 

ments in Bakelite, Warerite and Vybak 
plastics will be shown at an exhibition being 
sponsored by Bakelite Ltd. a t  the Bowchier 
Hall, Institution for the Blind, Newport 
Road. Cardiff. from 6 to 10 July. 

Employment in Chemical Industry 
According to statistics in the Ministry of 

Labour Gazette for June, the total number 
of persons employed in the chemical and 
allied trades in Great Britain a t  the end of 
April was 504,200, compared with 503.300 
for the previous month. Of these, 359.500 
were males and 144.700 females. The  num- 
ber of persons in the industry unemployed 
at the end of the month totalled 4,965. 

Celebrating a Centenary 
The centenary of the birth of the Hon. 

Sir Charles A. Parsons, the greatest power 
engineer of his day, is being celebrated a t  
the Science Museum, South Kensington, by 
a special display in the East Hall, of his 
original 7+ kW high-speed turbogenerator of 
1884, by the side of a scale-model, one six- 
teenth full-size, of a modern Parsons 50.000 
kW steam turbo-alternator. 

into production by the ~ a t i o n a l  Coal ~ o a r d  
since nationalisation was opened a t  Fish- 
burn. Co. Durham. on 18 June. The plant, 
which has cost about £2,000,000 during 
three years of construction, has a carbon. 
ising capacity of 1,000 tons of coal daily. 
Each year it will produce 250,000 tons of 
coke, more than 3,000,000 gal. of tar, more  
than 1,000,000 gal. of benzole, and about 
4.000 tons of sulphate of ammonia, in addi- 
tion to supplying 2,500,000,000 cu. ft. of 
purified gas to the Northern Gas Board. 

Gas Turbine Corrosion 
Encouraging experiments in the use of 

ethyl silicate as an additive to lessen corro- 
sion in gas turbines r u n  on heavy fuel oil 
are referred to by the chairman, Sir Philip 
Johnson, in a foreword to  the annual report 
of the Pametrada Research Station, Wall- 
send. 

R.I.C. Tennis Tournament & Dance 
The  London section of the Royal Institute 

of Chemistry is holding a tenni.s tournament 
and dance on 10 JuIy a t  the Sports Ground, 
University of London, King's College, 
Lavender Avenue, Mitcham. An American 
tennis tournament will begin a t  2.30 p.m. 
The charge will be 2s. 6d. per head for 
those playing, and a cup will be awarded to  
the Institute member returning the highest 
individual score. Dancing, for which a 
charge of 2s. 6d. per person will be made, 
begins a t  7.30 p.m. 
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- OVERSEAS 
Further Oil Tests Fail Lndia's Coal Tar Exports 

A report from Melbourne states that fur- India has dccided to release a quota of 
ther attempts to make an oil test a t  West 5.000 tons of coal tar for export up to the 
Australian Petroleum's No. 1 well a t  Rough end of 1954. It will be administered by the 
Range, Exmouth Gulf, have proved incon- Joint Chief Controller of Imports and Ex- 
clusive. ports, Calcutta. 

Pilot Terylene Plant Completed 
The pilot plant of the $20,000.000 Tery- 

lene project under construction at Millhaven, 
near Kingston, Ontario, has. now been com- 
pleted, states an announcement by Dr. 
Richard Beeching. vice-president of Imperial 
Chemical Industries of Canada. Dr. 
Beeching reveals that there are more than 
1,200 construction workers a t  present on the 
site, and that the main plant may well be 
completed ahead of its schedule date, mid- 
1955. Output of the pilot plant will be 
~,000,000 lb. a year. 

Mineral Discoveries in Japan 
Japanese geological survey parties have 

discovered a deposit of high-grade titanium 
ore, estimated a t  over 56,000 tons, in a south 
central prefecture. Sheet glass, ceramics 
and paper manufacturers and steel producers 
are looking forward to the exploitation of 
substantial deposits of high grade dolomite 
discovered in the mountainous district west 
of Nagoya. It is also reported that coal 
mined in Hokkaido, Japan's most northerly 
island, contains germanium, and two firms 
are planning fa'irly large scale production of 
this element. ' 

Expanding Israeli Company 
The Israeli Fertilisers and Chemicals Co. 

Ltd. sold products worth IL. 2,500,000 in 
1953-54, as compared with IL. 1,000,000 
worth in 1952-53. The gross profit of the 
company in the year ending March. 1954. 
was IL. 800,000, as compared with a gross 
profit of IL. 300,000 in 1952-53. The pro- 
duction of sulphuric acid in particular ex- 
panded last year, and as a result of the 
putting into operation of the company's new 
plant, which can produce 80,000 tons yearly, 
reached a total of 23,000 tons. Production 
of superphosphates also increased consider- 
ably, reaching 41,000 tons during the year, as 
compared with 24,035 tons in 1952-53-an 
increase of over 70 per cent. 

Rubber Research in Canada 
Formation by the Dunlop Rubber Co. 

(England) Ltd. of a research centre in 
Canada has been announced. To  be closely 
associated with the Dunlop research centre 
at Birmingham, the new centre will conduct 
research involving new materials, chemicals. 
processes. techniques and equipment. 

Pyrochlore in Tanganyika 
Deposits of pyrochlore have been found 

near Mbeya, in the Southern Highland 
Province of Tanganyika, following a Gov- 
ernment survey. The Commissioner of 
Mines, Mr. V. T. Hockin, stated that there 
is reason to  believe that some millions of 
tons of potentially valuable ore exist, al- 
though it is too early yet to attempt to give 
a reliable estimate of the tonnage. 

Rayon Plant for Yugoslavia 
Two big Japanese concerns, Mitsubishi 

Engineering and Shibaura Electric, have 
announced that final plans have been ap- 
proved for the supply of a $12,000,000 vis- 
cose rayon plant to Yugoslavia. The plant. 
which will be erected at Loznice, will be 
capable of producing more than 20,000 tons 
of filament rayon yarn, rayon staple, rayon 
tyre yarn and film. 

Morgantown Experimental Station 
Plans are being made for the US Bureau 

of Mines to occupy the new Morgantown, 
W. Virginia, experiment station, accommoda- 
tion for which will include laboratory 
and pilot plant equipment and personnel 
engaged in research on that part of the 
Bureau's synthetic liquid fuels programme 
which. deals with the experimental production 
of synthesis gas; laboratory equipment and 
personnel engaged in petroleum and natural 
gas research in the Appalachian region; and 
district headquarters for mining studies and 
health and safety work. The new station 
occupies a 45-acre tract. 
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PERSONAL 
SIR FREDERICK BRUNDRETT, deputy scien- 

tific adviser to the Ministry of Defence since 
' 1950, has been appointed to succeed SIR 

JOHN COCKCROFT as chief adviser to the 
Cabinet on defence research. Sir John, who 
has held that appointment for three years, 
is to become director of the new Atomic 
Energy Corporation. 

MR. J. M. THRUSSELL, sales director of 
the United Glass Bottle Manufacturers Ltd., 
has. owing to ill-health, relinquished his seat 
on the board on his retirement from the 
company. 

MR. JOHN C. HANBURY 'is to be the new 
chairman of Allen and Hanburys Ltd., 
pharmaceutical manufacturers. He succeeds 
as chairman his father. Mr. F. Capel Han- 
bury. who retired on 30 June, after 50 years 
with the company. 

MR. L. P. O'BRIEN has been re-elected 
chairman, and MR. C. H. BURTON, vice- 
chairman, of Laporte Industries Ltd. MR. 
P. D. O'BRIEN has been elected deputy 
chairman. Mr. L. P. O'Brien is managing 
director, and Mr. P. D. O'Brien and MR. 
B. E. A. VIGERS are joint managing direc- 
tors. 

MR. HARRY BURDETT, who recently retired 
from active directorship of Croid Ltd., n 
subsidiary of British Glues and Chemicals 
Ltd., was presented with an illuminated 
address at the 21st annual garden party of 
the latter company at the home of Mr. 
Harold J. Cotes. managing director, and 
Mrs. Cotes, at Sutton, Surrey. 

MR. L. HARRAL. a pioneer of the world- 
wide latex foam industry, has relinquished 
his post as general sales manager of Dun- 
lop's Dunlopillo division. He remains, 
however, a local director of the division. 
MR. GEORGE F. CARR, who has been Dun- 
lopillo sales manager to the upholstery 
trade since 1948, succeeds Mr. Harral as 
general sales manager. Mr. Carr, who is 41, 
has been with Dunlop for 24 years. 

DR. NORMAN S. GRACE, former chief 
chemist and technical superintendent of the 
Dunlop Tyre and Rubber Goods Co. Ltd., 
has been appointed general manager of the 
new research centre set up by the Dunlop 
Rubber Co. (England) Ltd. in Canada. 

At the 7th annual general meeting of the 
Fertiliser Society, held at Norwich on 24 
June, MR. J. T. PROCTER was elected presi- 
dent and DR. R. STEWART vice-president. 
MR. C. T. WARD, MR. R. G. WARREN and 
MR. R. A. WEBB were elected to fill vacan- 
cies on the Council. 

MR. BRIAN H. TURPIN, managing director 
of QVF Ltd., the new company formed :o 
market the glass pipeline manufactured by 
James A. Jobling & Co. Ltd., and the indus- 
trial plant in glass of Quickfit & Quartz 
Ltd., left on 27 June for a fortnight's visit 
to the United States. 

The President of the Board of Trade has 
reappointed SIR PERCY H. MILLS as chair- 
man of the National Research Develop- 
ment Corporation and PROFESSOR P. M. S. 
BLACKETT, SIR JOHN McL. DUNCANSON and 
SIR EDWARD DE STEIN as members for a 
further period. SIR HENRY HINCHLIFFE and 
SIR ALAN SAUNDERS are also appointed 
members in place of SIR EDWARD HODGSON' 
and MR. W. E. P. JOHNSON, who are retiring. 

MR. E. RALPH ROWZEE, 46-year-old vice- 
president of the Polymer Corporation of 
Sarnia. Ontario, was last week elected presi- 
dent of the Chemical Institute of Canada. 
The 37th annual conference of the Institute, 
which ended on 23 June, awarded the 
Institute's Medal for 1954 to DR. R. K. 
STRATFORD, scientific adviser to Imperial 
Oil Ltd., and president of the Research 
Council of Ontario. 

0 bituary 
MR. JAMES POUND, who died on 15 June, 

at 68 Finnemore Road, Birmingham, aged 
82, was. for many years associated with the 
firm of Chance & Hunt Ltd., of Oldbury. 

MR. HUGH GRIFFITHS, a consultant 
chemical engineer, of 176 Blackfriars Road, 
London, S.E.l, died at his home at 240 
Upton Road, Old Bexley, Kent, on 26 June. 
Mr. Griffiths was well known in the chemical 
engineering industry, being a specialist in 
solvents recovery and activated carbon. He  
was a director of Lansil Ltd., and a former 
president of the Institution of Chemical 
Engineers. 
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Publications & 
NEWLY published is a catalogue of Audco 
lubricated valves, from the Audley Engineer- 
ing Co. Ltd., Newport, Shropshire. Audco 
vaIves are available in most materials of con- 
struction, and in such sizes as 16 in. tested 
to 2,000 psi.. 12 in. tested to 3,000 psi.. 8 in. 
tested to 4,000 psi., and 4 in. tested to 6,000 
psi. The catalogue gives complete specifi- 
cations and sizes of the range of valves, and 
is divided into convenient sections applicable 
t o  various industries. There is a section 
devoted to power operation and remote con- 
trol, and one to lubrication, care and main- 
tenance; finally, there is a selection of useful 
tables. * * * 
CHANGE of name of one of their subsi- 
diary companies is announced by Sheep- 
bridge Engineering Ltd., of Che;terfield. 
parent company of the Sheepbridge group. 
Sheepbridge Steel Castings Ltd., of Sutton- 
in-Ashfield, Notts, now becomes. Sheepbridge 
Alloy Castings Ltd. The  change of title. ~t 
is stated, is designed to indicate the wider 
field of special, ferrous and non-ferrous 
metal production that has been planned for 
this member of the Sheepbridge group. A 
new bronze foundry is being developed at 
Sutton for the production of special non- 
ferrous alloys. Another new development is 
the production of long length tubes centri- 
fugally cast in  special metals. By mean; of 
a patented process, the Sutton plant will now 
be able to offer British engineers. in long 
lengths, centri-cast pioes and tubes in low 
or high alloy steels of the stainless or heat- 
resisting types; or, for example, piping 
consisting of a mild steel exterior lined w ~ t h  
a stainless steel interior, o r  conversely a mild 
steel pipe with an  exterior surface of heat- 
resisting steel. The  range of a~plication of 
the new Sheepbridge development. it is 
stated, extends from large cylinder liners for 
marine diesel engines to stainles; $tee1 radiant 
tubes for the furnace industry. 

* * * 
RECENTLY published by Iliffe and Sons 
Ltd. is Motor Transport 'Cost Tables and 
Fuel Consumption Cost Reckoner.' The 
publicaton, which cost IS., gives the latest 
costs of running all types of goods vehicles. 
including the vehicle levy that came into 
force on 1 January. Variation in road haul- 
age drivers' wages and the cost of petrol and 

diesel fuel have been taken into account. The 
tables show the standing costs per year, per 
week and per hour; the running costs per 
mile and the total charge per mile over a 
range of annual mileages for each size of 
vehicle, according to thc part of the countn 
in which it is based. Factors are included 
which enable the tables to be speedCly 
adjusted by the user to allow for future fluc- 
tllntions in fuel price:. 

I * *  

REGULAR bulk delivery of liquid sulphur 
recently initiated between the Stanlow 
chemical plant and Brotherton and Co. Ltd., 
of Bromborough, Cheshire. is the subject of 
an interesting article in the June issue of 
The Shell Magazine. Another feature with 
the title ' T h e  Long .Haul to  Athabaska,' 
tells of the stofy of the transportation of 
sulphur from the Shell Oil Company of 
Canada's Jumping Ground plant to help pro- 
duce uranium in the Lake Athabaska terri- 
tory of Northern Saskatchewan. The issue 
also carrie; a review based on the Survey 
of Group Activities issued by the Shell 
Transport and Trading Co. Ltd. to share- 
holders. * * *  
THE firm of Londex Ltd. announce that 
their well-known range of LQA mercury 
switch relays has been extended to include 
a new heavy duty 60 amp. triple pole unit. 
By using an economy resistor in series with 
the relay coil, the current consumption is 
limited to  about 10 Va. and the contactor 
can thus be controlled by a thermostat or 
other lower powered device. The  totally 
enclosed contactor, it is stated, can handle 
u p  to 500 volts, and the contactor has a 
wide application in industry, particularly in 
chemical works, hazardous locations, and 
where space is limited. It is described as 
being suitable for the control of pump 
motors. heating and lighting loads, many of 
which have previou;ly been outside the 
range of this type of relay contactor. It 
is available mounted on baseplate or in 
sheet metal o r  cast iron cases. Other new 
leaflets issued by the firm describe the oper- 
ating principle of the ' LectraIevel ' floatless 
level control equi~ments,  which operate by 
the conduction of a small current through 
the liquid. no float being necessary; and 
control units for small generating sets. 
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AU FEU! 
0; EST VOTRE 

NU-SWIFT ? 
Serving mankind in more than 50 

1 countries. Nu-Swift are the World's 
fastest and most reliable Fire 

Extinguishers. 
NU-SWIFT LTD - ELLAND . YORKS 

I In  Every Ship of the Royal Navy 
Dermatitis, production's greatest enemy, can 
soon put the best hands out of action. Wherc I I 

ERNEST BENN 
BENN BROTHERS 

chemical irritants are being constantly hand- 
led, Rozalex is essential. It creates a barrier 
against dermatitis. There is a type for every 
trade. Send for free sample and leaflet "The 
Skin in Industry" to Rozalex Ltd., 10 Norfolk 
Street, Manchester 2. 

D E R M A T I T I S  B A R R I E R  C R E A M S  

TECHNICAL . FICTION . GARDENING . THE THEATRE . MUSIC 

W O R Y  . ECONOMICS . POLITICS . MEMOIRS . TRAVEI 

OUIDES . FAMILY A N D  COOKING . CHILDREN'S BOOKS 

A 
COmp/ete CdtdlOgZIe 

of Books Published by 

The Solubility Chart 
folded in each copy, shows at a glance any of 

.. .- - 

Easy-to-use, critical, up-to-date 

MARSDEN 

S o l v e n t s .  
M a n u a  E 
Royal 8vo. 440pp. 70s. 

Ready in August 

Because it is selective, 
tells you where to get them 
and-most:effectively-tells 
you what they dissolve, this 

is certainly the most generally useful reference 
on Solvents, and allied important substances for 
the industrial user. Properties, Grades, 
Synonyms, Azeotropes, storage, etc., all fully 

WILLIAMS AND NORGATE some 15,000 facts. (Also in Laboratory I Wall form, with protective glaze, in tube, 12s.) 
QUALITY PRESS 

LINDSAY DRUMMOND 

is obtainable from Ernest Benn Limited 
BOUVERIE HOUSE . I54 FLEET STREET . LONDON . EC4 

Folder and flew Chemical List from 

CLEAVER-HUME PRESS LTD. 

31, Wright's Lane, London, W.8. 
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to be brisk with the routine demand for Law @ News soda products fully maintained. The scale 
Mortgages & Charges of inquiry for shipment shows no signs of 

(Note.-The Companiu Consolidation Act of 1908 
provides that every Mortgage or Charge, as dcacribod 
herein, shall be .registered within 21 days aftcr its 
creation otherwise it shall be void against the 
liquidadr and any creditor. The Act also provides 
rhat every company shall. in making i t s  Annual Sum- 
mary. specify the total amount of debt due from the 
company in respect of all Mortgagu or Charges. The 
following Mortgages or C h a m  have been so  regis- 
tered. In each case the total debt, as ~ e c i f i e d  in the 
last available Annual Summary. is also given-marked 
with an *-followed by the date of the Summary but 
s l c h  total may have been reduced.) 

T. BLACKWELL & SON LTD.. London, E.C., 
plastics manufacturers, etc. 20 May, £550 
mortgage, to Glass Components .Ltd.; 
charged on land and premises at Brooker 
Road, Waltham Abbey. 

0. M. SEMAN LTD.. Southall, manufac- 
turers of chemicals, etc. 15 May. £750 (not 
ex.) charge, to Lloyds Bank Ltd;, charged 
on land and factories, etc.. thereon at Kings-. 
bridge Crescent, Southall. *Nil. 21 Octo- 
ber, 1950. 

POLYMER (UNITED KINGDOM) LTD., Lon- 
don, E.C., synthetic rubber, etc. 18 May, 
deed supplemental to a debenture dated 4 
April, 1952, increasing the limit of the 
amount secured thereby from £150,000 to 
£300,000, to Bank of Nova Scotia; general 
charge. *£67,504. 13 May, 1953. 

Satisfactions 
W. EDWARDS & CO. (LONDON) LTD., scien- 

tific apparatus dealers and manufacturers. 
Satisfactions, 28 May. of charges registered 
9 December, 1940. and 9 January. 1947. 

MATTHEW TURNBULL LTD., Sunderland. 
glass manufacturers, etc. Satisfaction, 27 
May, of a charge registered 9 July, 1952 (re 
82 Devonshire Street, Monkwearmouth). 

Increases of Capital 
The following increases of capital have 

been announced : WILLINGTON MEDICALS 
LTD., from &5,000 to f10,000; NUTFIELD 
MANUFACTURING Co.\Lm., from £20,000 to 
£50,000; J. C. THOMPSON & CO. (DURON) 
LTD.. from £2,000 to £6.000; CRONE & TAY- 
LOR (FERTILISERS) LTD.. from £100 to 
f 15,000. 

Market Reports 
LONDON.-Steady conditions are reported 

from all sections of the industrial chemicals 
market, with prices firm at recent levels. 
The movement on home account continues 

diminishing, and bookings are mainly for 
Commonwealth destinations. The coal tar 
products market is without any new feature. 
and in most cases supplies are absorbed a 
soon as available. 

M A N C H E ~ T E R . - - S ~ ~ ~ ~ ~  to firm price con- 
ditions have been maintained during the past 
week in virtually all sections of 'the 
Manchester market for heavy chemical pro- 
ducts. Holiday conditions in consuming 
centres are having an increasingly adverse 
effect on the movement of supplies, but 
allowing for this seasonal factor current 
deliveries and the volume of new business 
in the alkalis and other leading products is 
regarded as satisfactory. With an odd excep- 
tion the light and heavy tar products are 
also meeting with a steady demand at firm 
rates. Fertiliser materials, however, are still 
experiencing a seasonal lull. 

GLASGOW.-The tone generally has been 
somewhat quieter but the week just past has 
not by any means been devoid of interest. 
Prices have been steady and generally 
speaking a fair trade has been conducted. 

Next Week's Events 
SATURDAY 3 JULY 

Royal Institute of Chemistry 
National Coal Board, Betteshanger Col- 

liery. near Deal, Kent: 10.30 a.m. Visit by 
London section. 
TUESDAY 6 JULY 

Royal Institute of Chemistry 
Dagenham: Visit by London section to 

May & Baker Ltd. Coach leaves 30 Rus- 
sell Square at 1.30 p.m. 
TUESDAY TO FRIDAY 6-9 JULY 

Institute of Chemistry of Ireland 
Dublin: Summer School in Organic 

Chemistry. at University College. 

THURSDAY 8 JULY 
Royal Institute of Chemistry 

BBC Television studios, Lime Grove. 
London, W.12: Visit by London section. 
2.30 p.m. 
SATURDAY 10 JULY 

Royal Institute of Chemistry 
Mitcham : Tennis tournament and dance, 

arranged by London section, at King's Col- 
lege Sports Ground. 
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For efficient m ix ing  i c  is 
essential t h a t  t h e  materials 
areevenly d is t r ibuted through-  

i o u t  t h e  mass. Pascall Mixers 
produce th is  resul t  quickly 

9 and economically. 

They have many features of 
in terest  such as removable 
a g i t a t o r s ,  s e l f  - e m p t y i n g  
troughs, safety devices, etc. 
Eight sizes available w i t h  
t r o u g h  capacities between 2 

, cu. f t .  and 20 cu. ft. 

W r i t e  f o r  l is t  067 

ASCAL-L 
POWDER MIXERS 

T H E  PASCALL ENGINEERING CO.. LTD., 114 LISSON GROVE. L O N D O N .  N.W.I. 

- 

COHL THR arises- 
TO MEET ALL SPECIFICATIONS 
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- 

C L A S S I F I E D  A D V E R T I S E M E N T S  

SITUATIONS VACANT SITUATIONS VACANT . 

The engagement of p e r s m  answering these advertiseme& 
w t  be made through a Local Oflee of the Ministry of 
Labour or a Scheduled Em loyment Agency if the applzcant 
i s  a man aged 18-64 in&sive.  or a woman aged 18-59 
inclusive, unless he or she, or the rmployment, is excepted 
from. the prowifions of the Notifications of Vacancies 
Order, 1952. 

QUALIFIED ORGANIC CHEMISTS required, preferabl 
with exuerience in netroleum technoloav andlb. 

technology of fats. salary according to ape aGd expiri- 
erlee. This apl)ointment offers excellent opportunity for 
men to  specialize in both academic and applied petroleum 
chemistry. 1)etails to DR. A. C. PEPPER, ALEXANDER 
DUCKHAM & CO., HAMMERSMITH, LONDON, W.6. 

HER MAJESTY'S COLONIAL SERVICE A VACANCY exists for ;L GOVERNMENT CHEMIST, 
(:olonial Chcn~icitl Service. 1:gancla. 

~ A L I F I C A T I O N S . - F ~ ~ I O ~ ~ ~ ~ ~ )  of thc H.1.C'. (Ufanc.11 
E;) and J%.Hc.((:hc~r~istry), 1st or 2nd (:lass Hono~~rs.  
Three years' experience of anitlyticitl work in A~~[tIiecl 
Chemistry ctesir:tl~le. 

DUTIES.-Kontine c+~einir~I estinmtion. and 
i11vestig:rtions ; teaching of Afriran rt21lf; the rare ill111 

nc*roonttnu for Gover~~nient storcs and giving expert 
6"itienci 6; court. 

TERMS OF APPOINTMENT.-On agreenlellt for periocl 
of 30-36 months or on pensionable terms with salary in 
the sc;~le of £.'c65-£1,:?20 per annnm, plus cost of living 
allowance of 35 per cent of st1l)st;lntive saJary sn1)jct.t. to 
maximum of £3.50. Free ])assages for officer, wife and 
children, not esrec~ding three : ~ d r ~ l t  passages, once r;rrIr 
way each t,our; leitve nt five d ;~ys  for ei~cll con~)~let.c~d 
month of resident service ; quarters :at rent:rl of 111 1,c.r 
cent of salary ; incoll~e tax a t  low local r;\tPs. 

Apljly in writing to the DIRECTOR OF RECRUIT- 
MENT. COLONIAL OFFICE. GREAT SMITH STREET, 
m & A , - ~ . w . i ,  giving ~)rBfly :igc, clo;iliticntions ;inti 
expericltce. Mention the referer~rc r1rlrnl)cr 13CI).D'ijl4 01 .  

HEMICAL ENGINEER required by prominrnt 
Cchernical plant m:tnufactnrers in Westminster. The 
appoint,ment is a senior one and recluircs sound I)asis ill 
C:hemic;tl 1':ngineering frlr~damcntals to 1i.S~. or 
A.M.I.(:hem.l':. standard along with pr;lctical experienrc? 
of plant design/oper;~t~oo. Rxwllcnt. ol)j~ortunities for 
man with keen I)usi~~ess ollt,look and sound terhni~.;~l 
ability. Write, giving full partirulars, inc.ludinp: axr, 
qualifications and salary required, to  BOX No. C.A. 3334, 
THE CHEMICAL AGE, 154, FLEET STREET, LONDON, 
E.C.4. 

PROCESS AND FINISHER INSPECTOR 

A N  Experienced INSPECTOR rcq~~i red  at 
Feltham 1,ahoriltories with knowledge of all 

plating, enamelling ant1 painting proct,sws, etc 
Previous exueri~nt-e RS ;in A.1.1). approved 
inspector o i i  this type of work would I)t. all 
advantage. Apl)lieants should write with full 
details to PERSONNEL DEPT. (ED/184),  E.M.I. 
ENG. DEV., LTD., HAYES, MIDDX. 

PPLICATIONS are invited from CHEMISTS for a 
Aprogressive position in a large industrial research 
laboratory in the South of England, to study problems 
connected with the testing and use of  detergent,^. 
Applicants should have a good degree or equivalent 
experience in the detergent and textile Aelds. The 
initial salary will be commensurate with qualiflcations 
and experience. The Company operates a pension 
scheme. Please reply to BOX No. C.A. 3333, THE 
CHEMICAL AGE, 164, FLEET STREET, LONDON, E.C.4. 

FOR SALE 

DVERTISER OFFERS FOR IMMEDIATE SALE, 
Athe following plant in first-class condition. 

1. Pneun~atic Type Hot Air Drier suitable for drying 
fflter cake or damp granular solids such as starch, 
chalk, etc. Evaporative capacity, 500 Ib. of water 
per hour. Complete with steam heater for 60 Ib. 
per sq. in. working pressurc. Plant never used; 
frustrated exports. 

2. One ditto. Evaporative capacity, 1,000 Ib. per hour. 
Iio air heater included, but can be Atted for either 
steam or direct fires. Plant has been operated but 
in good seeond-hand condition. 

3. One Steam-heated Continuous Tubular Evaporator 
suitable for wide range chemical and organic 
solutions, Including galenicals. Evaporative 
capacity up to 350 Ib. per hour. For use with steam 
a t  pressures up to 60 p.s.i. lJlant has been used for 
2% short while ; condition as new. 

4. One ditto. 
5. One Continuous Steam-heated Evaporator, climbing 

fllm type, suitable for concentrating milk, fruit 
juices and similar products. Evaporative capacity, 
1 ton ner hour. Steam Drcssures UD to 30 Ib. 11.s.i. 
Plant is brand new and never yet ckected. Caritact 
all stainless steel. 

The above plants are for immediate disposal and no 
reasonable offer will be refused as space must be cleared. 

Write to BOX No. C.A. 3328, THE CHEMICAL AGE, 
154.  FLEET STREET, LONDON, E.C.4. 

C EARCOAL, ANIMAL AND VEGETABLE 
horticultural. burning. Alterina. disinfectina. 

EAST. 

G I L L E D  STEEL !,TEAM TUBING-:$ in. O./D., 3.000ft. 
JUNIOR MIRACLE MILL .AND CYCLONE. 

: I6  in. nild : I0  in. cli:un. WALL-TYPE VENTILATING 
FANS-2JO-volt. I-ph:~se. 

KIMMlNS & SONS, LTD., 
LYNDHURST ROAD, WORTHING. 

NE TORRANCE MICRO TWIN-ROLLER MILL. 0 Cast rolls, 14 in. by 8 in. Water -led. Fast and 
loose pulley-drive. 

T W O  D E  LAVAL SEPARATORS, VEE-BELT DRIVE. 
Good condition. 

THOMPSON & SON MILLWALL). LlMI'lgD, . 
CUBA STREET, LON DO^ E.M. TEL. EAST 1844 
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FOR SALE FOR SALE 

C. BARBER, LTD. 
FILTER PRESS 32 in. square plate and  frame 

C"l-type by  M A N L ~ V E  ALLIOTT with hydraulic ' A  closing gear. 40 chambers giving cake capacity of 
40.3 cu. ft. New and unused. 

:''-$%gal Over-driven M.S. MIXING VESSEL. M.S. ' pressure fflter, 4 f+. 3 in. dram. by  5 ft. 3 in. overall 
height. 

U. FILTER PRESS 251 in. square, b y  HANLOVE 
ALLIOTT, pla& and frame type, 13 chambers. 
nmnged  for washing. Exoellent condition. 

CAINON STEAM JACKETED ENAHELLINED PAWS 
10 and 25 gallons. AU new and unuwd. 

DOULTON 25-gal. COPPERS with Uds. NEW and  unuaed 
WELDED VESSELS of all types, in mUd steel o r  stainless 

Fabricated to customer's speciflcatiooa. 
C. B A R B E R  LTD.  

S I L V E R D A L E  G A R D E N S  
H A Y E S  M I D D L E S E X  

Telephone-Hayes 2735'6 

ANCASHIRE BOILER PLANT, II(W 1910. 220 111. 
two :lO ft. Ivy !) ft .  ADAMSON BOILERS 

wit11 b:conomiscar, Fet.d I'IIIIIIIS. ctv. 011ly S ~ P : I I I I C Y ~  5 
!r.lr. Excellent ro~~c i i l i o i~ .  

G. E. SIMM (MACHINERY) LTD., 
27. BROOMGROVE ROAD. SHEFFIELD. 10 

MODERN STEAM LOCOMOTIVES. STANDARD GAUGE 0 NE -14 in. 11y 2'2 i l l .  tylw 0-4-O~~t(~~111t~nxo11 ~ l i w t l l t ~ r l ~  
Sew 1941. 160 111%. w . 1 ~  

ONE 16 in. by 24 in. tyl~c. 0-4-11 Stt~l111rlln1111 Ht~wtllorr~. 
Yew 101li. 175 Ihs. w.11. 

BOTH IN FIRST CLASS CONDITION 
G. E. SIMM (MACHINERY) LTD., 

27. BROOMGROVE ROAD. SHEFFIELD. 10. 

- - . - . . - - -- - - - 
ACK AND BAG MERCHANTS AND HANUFAC- 

STURERS. New a n d  reconditioned for Home a n d  
Export. (Use JUTEX for sack repairing). ALTRIN- 
CHAM JUTE LTD., WRIGHT STREET, BROADHEATH, 
ALTRINCHAM. CHESHIRE. ALTrilrcham 4360. 

PHONE 98 STAINES 
TTNUSED ELECTRIC STIRRING ARMS -100/:J/50. 

350 r.p.nl. 
100-ral STAINLESS STEEL JACKETED CYLINDRICAL 

ENCLOSED MIXER. 
WELDED STEEL JACKETED CYLINDRICAL MIXERS 

-3 ft. by 2 ft. 6 III. ,  :% f t .  by :% ft . ,  2 f t .  11y 2 ft. 
deep. 50 :rnd 100 111. w.1). 

" PFAUDLER " ENAMEL-LINED JACKETED MIXER 
-35 in. hy 56 in. t 1 ~ ~ ~ ~ ~ 1 .  

JACKETED GUNMETAL MIXER-2 ft .  1 in. by 1 ft.  3 in. 
deep. 

OVAL JACKETED ENCLOSED EIIXERS-;II)I)~~X. 6 ft. . . 
by 1 St. hy 4 St. (dollble blades). 

" U "-TROUGH MIXERS AND SIFTER/MIXERS--6 ft. 
by 2 ft. by 2 ft.. 6 ft .  1)y 19 in. hy 20  in.. 4 ft. b y  
1 ft. 6 in. by 1 ft.  8 in. and nmaller. 

140) DUPLEX, PLAIN AND JACKETED, " Z " AND 
FIN BLADE MIXERS-up to  I 2  in. 11y 28 in. !>y 
:3A in .  

BOWL MIXERS AND CHANGE PAN MIXERS-up to  
-29 in. by 27 ill. 

Sew1 for lists. 
HARRY H. GARDAM & CO.. LTD.. 

STAINES. 

MORTON, SON AND WARD, LIMITED. 
o f f e r  

MIXERS 
ORWARD " "U " TROUGH MIXERS -in ntain- 

'' M less steel o r  ~ n i l d  st,.eI. I I I ~ ( I , ~  in sizes u p  to  3 ton*. 
Scroll o r  ltntitlle type ;~uit:~tor.. .I:la:keted or 
u~~j;i(.lit.tt-tl. 

'I'l~rer Tilting l'ror~ph MIXERS- ~ B K . ,  ?jog.. 100y.. I)x 
RICHMOND & CHANDLER-double " Z 
11l:11lrs. wit11 or without i;~ckcts. Sti~inlesn st,rrl 
i ~ ~ t v r i o r  Il;ln?r if rc.~l~~ired. 

'BOY.. i.5y.. IlM)g. Hntvy 1)11ty MIXERS I)y FALLOWS 
& BATES. Agitators drivcw ttlrounh 11evc.l gear* 
from f i ~ x t  rirtd loow 1)11lleys. 

::-ru.1. 'I'nw11u11 MIXERS hv CHALMERS and GARDNER 

JACKETED PANS 
l(l(ln.. 1.;l)g. ; ~ n d  2 0 0 ~ .  NEW 111 utilfl *It-el for ldl) It). w . ~ ) . ,  

wit11 o r  witho~rt 111ising gtL;ir. 
2lIoz. Stninlerr Steel .I;rvkett=d PAN :end V I I ~  .lacketrti 

AUTOCLAVE, wit11 t l e t ~ a ~ ~ l ~ : ~ l ~ l r  covrr. 150 Ih. ir: 
jx~'kcst. 

PUMPS 
A *ele~.!io~~ of MONO ~ i n d  other PUMPS ill sbovk, 2 in. t ,~)  

.I 111. Xew and sei-ond-hir~~d. 
INQUIRIES INVITED. 

MORTON, SON AND WARD. LIMITED. 
WALK MILL, 

DOBCROSS. NR. OLDHAM, 
LANCS. 

Phone : S;~tl(ll t~wortl~ 137. 

TRACTOR NEWS 
HE PLATYPUS 39 H.P. DIESEL CRAWLER now T ex-qtork. tiarc 'l?mctor S~OI I I  El .OS0.  o r  complete 
; ft .  Hyclm~~lic* Anpicdozer, f 1.430. 

Also H o r ~ ~ l ~ t o t ~  \Virlc.h, 1totav;itors. Hy~lrtluliv S1.raper6, 
Ct, .  

MAIN DISTRIBUTORS AND STOCKISTS, 
WILLIAM R. SELWOOD, LTD., CHANDLER'S FORD, 

HANTS. 

6 BRAND N E W  Jacketed STERIWZING VESSEU- 
7 ft. long by  3 ft. diam., complete with flttings. 

6 1 8  In. KEK PLATE MILLS. complete with feederr. 
delivery bins, motors a n d  entablature. 

9-Wormam ROTARY PRESSES. 
POWDER DRESSING OR SIFTING MACHINES. 
l - J o h n e o n  PILTER P R E S S 4 7  platea, 35 in. aq. 
I -Johnson FILTER PRESS-30 plates, 25 in. sq. 
Wood FILTER PRESS-60 plates, 2 ft. 8 in. sq. 
24 in.. 30 in. and 36 in. H t D R O  EXTRACTORS. 
Heavy C.ke CRUSHING M I L d 2 - p k  high, by 

NlchoLson. 
2-40. 4 MIRACLE MILLS. 
1-BALL MILL, 3 ft. long by  4 ft. diam. 
1-6-roll REFINERS by  Baker P e r k i i .  
I-No. 1A Water-cooled CIRCULATOR MILL. 
2-Exeellent Nickel-Uned Jacketed TILTING PANS. 
6-Excellent Poroelain DISC MILLS. 
1-Very Fine GARDNER SIFTER and IYIIXER, tmogh 

6 ft. 9 in. by 24 in. by  28 in. deep, with wood-built 
hopper. elevator, A.C. motor and  starter. 

S-GARDNER ' Q ' size SIFTERS AND MIXERS. 
2-GARDNER ' H ' size s team jacketed MIXERS. 
O-JOHNSON FILTER PRESSES 30 chamber 24 in. 

square. 
. IUOHARD SIZER, LIIMTED. ENGINEERS. H U L L  

Telsphow : 31743. 
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FOR SALE WANTED 

NE WELDED STEEL BELT-DRIVEN TUMBLER R U B B E R  MILL (Two-Roll) for n~asticating rubber. 
01VIIXER-200 gallon rapacity. Apply EMPIRE Smallest size would serve. Price must be moderate. 
PRINTING INK CO.9 LTD.9 ANNE STREET, PLAISTOW, BOX No. C.A. 3331, THE CHEMICAL AGE, 154, FLEET 
E.13. (Tel. No. GRAngewood 0166.) STREET, LONDON, E.C.4. 

WELDED STEEL CYLINDERG54 in. by 94 in. 
1°diam. \\'eight. 31. rwt. Slight dished end*. el0 - 

WORKING NOTICE 
each. C. G. NELSON, 118, ANCHORWAY ROAD, 
COVENTRY. T H E  Proprietor of British Patent No. (i52641, entitled 

'' PROCESS OF PRE,?ARING ANTI BODY-RICH 
GLOBULIN FRACTIONS offers same for license or 
otheiwbe to ensure pr:~c:tical working in Great Britain. 

SERVICING Inquiries to SINGER, STERN & CARLBERG, 1 4  EAST 
JACKSON BOULEVARD, CHICAGO 4, ILLINOIS, U.S.A. 

CRUSHING. GRINDING, MIXING and DRYING lor 
the trade. 

THE CRACK PULVERISING MILLS LTD. 
Plantatlon House, 

Mincing Lane, 
London E.C.2 

AUCTIONEERS, VALUERS, Etc. 

E D W A R D  RUSHTON, SOX AND KENYON 
(Established 1855). 

GRINDING, CRUSHING AND GRADING 
FINE GRINDING LTD., 

BLACKHOLE MINE, EYAM 
TELEPHONE: EYAM 227 

Auctioneers Valuers and Fire 1.0~s Assessors of 
C H ~ M I C A L  WORKS PLANT A N D  

MACHINElLY 
Tork House, 12 York Street Manchester. - 

Telephone 1037 (2 lines) Central Manchester. 

ULVERISING of svery description of chemical and 
Pother materials for the trade with improved mills. 
wharfage, and storage facilities. THOS. HILL-JONES, 
LTD., "INVICTA" WORKS, BOW COMMON LANE 
LONDON, E. TELEGRAMS : LAHILL-JONES: 
BOCHURCH LONDON," TELEPHONE 3285 EAST. 

W E T  AND DRY GRINDING, Micronising, Grading and 
M i g  of Minerals and Chemicals for all trades. 

Also suppliers of mound zircon, sillimanite, fused silica, 
precision casting materials and a wide range of mound 
inlpcrals. 

W. PODMORE & SONS, LTD., 
SHELTON, STOKE-ON-TRENT, 

, Phones STOKE-ON-TRENT 2814 & 5475 

Deco lo rising CARBON 
HHIHEST EFFICIENCY 

ALL TRADES LOWEST PRICES 

Granular Carbon for Solvent Recovery. 
Regeneration of Spent Carbon. 

Wr i te  for samples and quotations. 
FARNELL C A R B O N S  L IM ITED 
CONDUIT ROAD, PLUMSTEAD. LONDON, S.E.18 
Telephone : Telegrams: 
Woalwich 1 I I8 (2 lines). Scofar. Wol. London. 

P I T C H  P I N E  
for TANKS AND VATS 

BREAST AND FILTER PLATES 
INSPECT10 N INVITED 

MALLINSON AN-D ECKERSLEY, L I M I T E D  
P I T C H P I N E  IMPORTERS 

23 BLANTYRE STREET, CHESTER ROAD, MANCHESTER 15 
'Phooe: DEANSGATti. 5867-8-9 'Grams: PITCHPINE MANCHESTER 
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1 1, MANUFACTURERS OF ALUMINIUM SULPHATE 

COLOUR MAKING ] 
p:+y$$" [ fbF EFFLUENT TREATMENT i$&h+ 

fOr PHARMACEUTICALS ) 
- - * 

[ fir HORTICULTURE 
j* 
, P , $ ~  , 

The above are but a few of the main uses of 
ALUMINIUM SULPHATE. W e  should be pleased to 
supply further details on request. Tel: Widnes 2275 

H I G H  B O I L I N G  T A R  A C I D S  a 
CRESYLIC CREOSOTE 

. N A P H T H A L I N E .  P Y R l D l N E  

Reliability and safety are also 

features of Laporte hydrogen 

peroxide as a bleaching 

agent. Throughout the 

century it has been used in 

many kinds of bleaching 

In more recent years it has 

found increasing use in 

chemical industry for 

oxidation, hydroxylation and 

epoxidation reactions where 

it continues to give the 

same excellent service. 

Our Sales Service and 

Development Depart- 

ment, will be pleased to 

advise on the latest uses of 

Hydrogen peroxide. 

HYDROGEN PEROXIDE 

LAPORTE 

LAPORTE CHEMICALS LTD., LUTON 
Tclcphonc: Lucon 4390 Tc lesr rms:  L a p o r t c  L u t o n  
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6 I l o rksh i re  Tar Distillers. Ltd. 

S Y N T H E T I C  RESINS, F ILM 
FORMERS and AUXIL IARIES 

W r i t e  Dept. 812 for further details 
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Gas-Burnt 

L l M'.E 
for all purposes . . . 

(Calcium Oxide)  
of t h e  highest commercial quality. 
in lumps o r  in coarse powder form 

(Calcium Hydroxide) 
in Standard and Superfine grades t o  
meet most industrial requirements 

0 . .  

i. 

Agents: DURHAM RAW MATERIALS, LTD., 
1-4 Great  Tower  Street. LONDON. E.C.3. 

First class travel . . . 
Braby (Regd.) steel drums are nian~~factured in many 

types. There's the cxpendable single trippcr and the 

returnable, thc galvanized, tlie tin or lacquer lincd and 

the painted cxterior type, suitable for the display of 

i~sers' names or trade marks. 

Whatever the type, you can be 

sure of dependable service for all Oh 
are made at Braby's well-equipped 

Liverpool factory. 

I F R E D E R I C K  B R A B Y  & C O M P A N Y  L I M I T E D  I 

HAVELOCK WORKS, AINTREE, LIVERPOOL, 10. TELEPHONE : AINTREE 1721 
OTHER FACTORIES AT : Fitzroy Works, Euston Road.  London, N.W.I. TELEPHONE : EUSton 3456 I 

Ida Works, Deptford. London. S.E.8. TELEPHONE : TIDeway 1234 
Eclipse Works. Petershill Road. Clasgow, N. TELEPHONE : Springburn 5151 I 

Ashton Gate  Works. Rristol. 3. TELEPHONE : 64041. Also F a l ~ i r k  & Motherwell 
OTHER OFFICES : 110. Cannon Street, London, E.C.4 (Enport). TELEPHONE : MANsion House 6034 

Queen's Buildings. 10, Royal Avenue. Belfast. TELEPHONE : 26509 I 
Palace Street. Plymouth. TELEPHONE : 2261 I 
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