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WELLS OIL FILTERS

With Wells' Waste-

OH Filter you can use

your oil several times

over and change It more often. A
thoroughly reliable supply of oil Is
assured with the use of Wells*
Special Filter Pads which work In
conjunction with Wells’” Patent
Syphon Feed.

A.C.WELLS
& CO.LTD

PROVIDENCE MILLS* HYDE' CHESHIRE

Write for fuller
particular*  of
these oil filter*.
Telephone :
Hud* 953
Telegrams : Un-
breakable Hyde,

BAKELAQUE

PHENOLIC
RESINS

m for acid-proof coatings
m  for abrasive wheels
m for electrical insulation

ATTWATER & SONS, Ltd.
Est. 1868

HOPWOOD STREET MTLL,
PRESTON, ENG.

VALVES AND ACCESSORIES

IN ALL APPROPRIATE

METALS FOR THE
CHEMICAL TRADE

British Steam Specialties L td.'

WHARF STREBT.

LEICESTER

STANDARD PRODUCTIONS FROM STOCK AT
LEICESTER, LONDON. LIVERPOOL, WHISTON, GLASGOW,

BRISTOL,

MANCHESTER AND

NEWCASTLE-ON-TYNE
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ATHOLE G. ALLEN (Stockton) LTD,

STOCKTON-ON-TEES

sTockToN 5375 (3 lines) CO. DURHAM

NON MEMBERS OF TRADE ASSOCIATIONS

PRODUCE

and can

DELIVER

CRTHN TROICLLENE

FOR HOME andjEXPORT
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CHEMISTRY TO THE AID OF MODERN INDUSTRY

ninety-nine per cent

That's near enough to perfection when it comes to the purity
of chemicals delivered in bulk for industrial purposes. And it
represents a minimum standard of excellence for TP ketonic and
alcohol solvents.

What is often more important from a practical point of view,
however, is a consistent standard of quality. |If each fresh
delivery has to be tested for its characteristics and changes made
because those characteristics prove variable, work and time are
wasted—and British industry to-day has no time for waste of
either !

Ordering solvents from TP you can be sure not only of an
exceptionally high standard of quality, but of getting that stan-
dard all the time and every time.

May we remind you of our range of ketonic solvents 7—

ACETONE METHYL ETHYL KETONE
METHYL ISOBUTYL KETONE
DIACETONE

We shall be glad to receive enquiries for these, or to collaborate

with users who may be experimenting with new applications.

TECHNICAL PRODUCTS LIMITED

ST. HELEN’S COURT, GREAT ST. HELEN’S, LONDON, E.C.3 TELEPHONE: AVENUE 432.
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WATER TO
TASTE

Most people prefer to drink their water withA*BSjL  something else added
to it, and it’s there that tastes differ. So few people ehoose chlorine as a
flavouring, however, that after water has been chlorinated to rid it of bacteria many
water supply authorities filter it through active carbon to remove the taste of
chlorine. After that, any additions arc up to the consumer, and Sutcliffe Speakman

wash their hands of the whole affair. ——-
SUTCLIFFE
SPEAKMAN

SUTCLIFFE SPEAKMAN & COMPANY LIMITED, LEIGH, LANCASHIRE
London Office: 82 King William Street. E.C. | Phone: Mansion House 1285-6
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BARBIT ONE

BARBITONE SOLUBLE
ALLO BARBITO NE

CYCLOBARBITONE

FINEST QUALITY.

ACTUALLY MANUFACTURED AT BARNET

b -
PIERSON, MORRE)i_L & CO., LTD.

(THE ORIGINAL BRITISH ASPIRIN MAKERS)

QUEEN’S ROAD - BARNET - HERTS

Phone : Barnet 0723 Grams : Pierson Morrell, Barnet

A. J. RILEY & SON, Lw

BATLEY, YORKS

Teletrams:" BOILERS, BATLEY." Telephone: 657 BATLEY (3 lines) ESTABLISHED 1888

Makers of

MILD STEEL RIVETED AND
WELDED VESSELS

JACKETED PANS COMPLETE
WITH AGITATORS

SHEET LEAD OR HOMOGENEOUS
LINED VESSELS

TAR, BENZOLE & OIL STILLS

CONDENSERS, EVAPORATORS
AND DISTILLING PLANTS

MILD STEEL PIPES
ALL PRESSURES

LANCASHIRE, CORNISH
ECONOMIC & W.T. BOILERS *



April 6, 1946

Guess-work as a pastime can
afford delight and amusement, but
when applied to industrial processes
it is apt to be so very disappointing.
The results are apt to be distinctly
disquieting. You simply cannot afford
to leave anything to chance, and if
your process involves the use of
technical chemicals there is only one
thing to do, and that is to make
sure.

A wide range of fine chemicals for

THE CHEMICAL AGE

technical purposes is manufactured
by May & Baker Ltd. Their manu-
facture is strictly controlled at every
stage to ensure uniformity in the
finished product, and you can place
complete reliance in them.

If you are faced with technical
problems of a chemical nature, the
experience accumulated by their
analytical and research laboratories
is at your disposal through the
Technical Service Department.

MAY & BAKER LTD.

DAGENHAM

Manufacturers of
Since

Fine Chemicals
1834

Telephone: ILFord 3060

Sales Department: Extension 72

1C 501

B

Technical Service Dept. Extension 71



——

=~

THE CHEMICAL AGE April 6, 1946

ALLANTOIN For medicinal and synthetic uses.

A
|

HYDRAZINE SULPHATE

Used in rare-metal refining, and as an anti-
oxidant in light-metal fluxing and soldering.

PHLOROGLUCINOL L/

!5Iiri|'|(V| GaITIQ Fo tgﬁmanufactureofthermionic

I'1 fIY AN TIN Fororganicsyntheses and as a raw material
LLUANI1T1Jil for manufacture of riboflavin.

]

|
IJILIITI orYLI u- an oto-sensitive valves.

GENATOSAN LTD.,, LOUGHBOROUGH, LEICESTERSHIRE

Telephone: Loughborough 2292

& &O©a® ipismis?
GLANDLESS—SELF-PRIMING

PATENT <SLANDLESS ACID PUMPS

NO PACKING GLAND Q NO BEARING SURFACE IN CONTACT WITH ACID

MADE IN SPECIAL MATERIALS RESISTANT TO ALL CORROSIVE LIQUIDS
* LONG AND TROUBLE-FREE LIFE ASSURED

SELF-STARTING EVEN AFTER A LONG SHUT-DOWN.

Full Particulars from:

KESTNER'S

Chemical Engineers 5, grosvenor gardens, London, s.w .i
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zs 4 com plete

CHEMICAL
ENGINEERING
ORGANISATION.

We design, fabricate,
erect and install

COMPLETE PLANTS
for:—

* FINE CHEMICAL
INDUSTRIES.

* ORGANIC SYNTHESIS.
» INORGANIC PROCESSES. ~ >€Nnd your enquiries for.

* REFINING OF OILS
AND LIQUIDS.

* SOLVENT RECOVERY
SYSTEMS.

* SEPARATION AND
PURIFICATION.
UNITS for DISTILLATION,
DEODORISING; CONDENSERS.
FRACTIONATING COLUMNS.

STORAGE TANKS. MIXERS.
EVAPORATORS. STILLS, etc., etc.

THE LONDON ALUMINIUM (O LTD

HEAD OFFICE E WORKS. WESTWOOD DOAD. WITTOH. BIRMINGHAM.

Telephone: EAST 1156 (5 lines) Telegrams: ALUMINIUM BIRMINCHAM



viii

THE CHEMICAL AGE April 6,

FTWVWE CHEMICALS

manufactured by

NOTTINGHAM

ACRIFLAVINE
ASPIRIN
BISMUTH SALTS
CHLORAMINE
CHLOROFORM
EUFLAVINE

HALAZONE
IODINE AND SALTS

MAGNESIUM CARBONATE

1940

POTASSIUM PERMANGANATE

PROFLAVINE
TRICHLORACETIC ACID

Enquiries tor any 0fthe aboveproductsshouldbe made to the

WHOLESALE AND EXPORT DEPARTMENT

The Pneu-Pump is a compressed-air
operated pump embodying in its design
new principles. It has no moving
mechanism. It is unchokable and
operates from a very small supply of
compressed air. The special model
illustrated on the left is in chemical
stoneware for pumping corrosive
liquids. The separate parts are fastened
with external clamps and cannot come
into contact with the liquid being
pumped. Write for particulars to the
makers.

AMES CROSTA MILLS «¢'CO., LTD
Moss Ironworks, Heywood, Lancs.
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LABORATORY GLASSWARE
USED WHEREVER GLASS

AND HEAT MEET

Made by Chance Brothers Ltd.
Head Office and Works:

Smethwick, Birmingham.
'— I PRODUCT London Office:
10, Princes Street, Westminster. S.W.I

STOCKS HELD BY ALL RECOGNISED LABORATORY FURNISHERS
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Lowmoor Iron is particularly suitable
for Hooks, Slings and Safety Goar for
Steelworks, Colllerios, Railways, etc.
It withstands sudden stress & strain
and resists atmospheric corrosion.

Madk« <ty by
LOWMOOR
BEST YORKSHIRE IRON LTO-
IRON WORKS, LOWMOOR.

M.IM.I PM')W iTqrukYtrki"

BURGESS

DaSQLQIIS

giveslongerruns
between regeneration

BURGESS ZEOLITE COMPANY LIMITED
68*72.HORSEFERRY ROAD .WESTMINSTER.S.W.I. Tel: ABBey 1868
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HYDROFLUORIC
ACID

AMMONIUM BIFLUORIDE
ACCUMULATOR ACID
SODIUM FLUORIDE
FLUORIDES

Also Specially Pure Hydro-
chloric, Nitric and Sulphuric
ACIDS FOR ANALYSIS

JAMES WILKINSON & SON, Ltd.
TINSLEY PARK ROAD, SHEFFIELD

Telcframi: “Chemical*. Sheffield” Phone: 41208-9

MACHINERY
MEASURED, GUARDS

DESIGNED,
CONSTRUCTED & ERECTED

FW.POTTER &SOAR i«

PHIPP STREET, LONDON, E.C2
Telephone :

: BlIShopsgate 2/77.
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eth|ent. enour.Nno This paddle-type Agitator is another
example of how Dunlop can bond
anti-corrosive rubber to metal.
PROTECTION More and more leading engineers are
availing themselves of the wealth of
experience and research placed at their
GAINST CORROSION disposal by the Dunlop complete
industrial rubber service.

DUNLOP

DUNLOP RUBBER CO. LTD. (GENERAL RUBBER GOODS DIVISION) WORKS AND HEAD OFFICE :
Cambridge street, Manchester

LONDON : Clerkenwell House, Clerkenwell LIVERPOOL : 24 Cornhiil, Park Lane, I.

Green, E.C.I. GLASGOW : 48-60 end 70-78 North Willies
BIRMINGHAM : Dunlop House, Livery Street, 3. Street, C 4.
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THE GUELPH CASK, VENEER

& PLYWOOD CO., LTD.
West Ferry Road,
MILLWALL - LONDON, E 14

Telephone : East 1489
Also at :
Manchester, England ; Scotstown, Quebec ;
and Mattawa, Ontario, Canada.

A MOST POWERFUL
AND ECONOMICAL
STRIPPING AGENT

WRITE FOR
PARTICULARS

PETER SPENCE & SONS LTD.
SiSTS-SS0. "i- 1 ST W C' er+:0. 9%
MANCHESTER, 3

LONDON OFFICE: 778/780 SALISBURY MOUSE EC2
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MIXTURE AS'BEFORE

Once the process ot trial and error
is resolved and the formula fixed,
the problem of production arises:
tanks replace flasks, fluid ounces
become gallons.

With Cannon Glass-lined Plant and
Vessels the precision of the re-
search laboratory is maintained
and the job of making and erecting
the large scale equipment can
safely be left in our hands.

CANNON

ACIO-RESISTING GLASS-LINED EQUIPMENT

Askforliterature
applicable to
your problem

CANNON IRON FOUNDRIES LTD.
DEEPFIELDS = NR BILSTON « STAFFS.
London Office:Chemical Plant Dept., 57 Victoria St.
London S.W.1- Telephone: ABBey 2708 (2 lines)
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LODGE COTTRELL

r ELECTROFILTERS
TOT CLEAN GAS

9
HIGH EFFICIENCY RECOVERY
OF DUSTS AND FUMES FROM
INDUSTRIAL GASES

THE ONLY MANUFACTURERS

INTHIS COUNTRY PRODUCING

EXCLUSIVELY ELECTRICAL
PRECIPITATORS

LODG E-COTTRELL LTD

Head Office and Works: BIRMINGHAM
London Office : DRAYTON HOUSE-GORDON STREET-W-C-1

BROTHERHOOD

AIR AND GAS COMPRESSORS

REFRIGERATING AND
WATER COOLING PLANT,;
HOMOG ENISERS;
STEAM ENGINES AND

S-STAGEO&%!\{%RESSOR T, U By, I N, E

1Y ofnBu'y Sa

L

Descriptive Literature and Advice free on request

PETER BROTHERHOOD LTD. = PETERBOROUGH
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What We Owe to Chemical Science

T is probable that, apart from the

chemists, very few people indeed realise
how much the world owes to chemistry
and to those who practise it. There are
two ways of looking at the chemist. One
view, which is all too often heard, is that
the chemist is a rather unpractical in-
dividual who shuts himself up in his
laboratory and except as a help in time of
trouble is not regarded as being of much
consequence in the world of affairs. This
view has been argued in these columns at
considerable length and we do not propose
to do more than mention it here before
turning to the other side of the medal.
Tliat is a picture of the chemist who,
whether working alone or in communica-
tion with his fellows, has made contribu-
tions to the well-being of mankind of such
outstanding importance that it is difficult
to see why the reverse
view should ever be
expressed.

The Royal Institute
of Chemistry issued in

On Other Pages

Notes and Comments
Atomic Energy in Industry 358
London's Chemical

been substantially re-written by over 50
contributors, has been issued. The proceeds
from the sale of this publication are to be
given to the Benevolent Fund of the Royal
Institute of Chemistry.

The late Sir George Beilby, in a fore-
word to the original edition, stated “ The
place of chemistry in our national life
has been far more important than the
majority  of educated people  have
imagined, and this place bids fair to be-
come of vastly increased importance in
the near future. . Trained chemists
will be in increased demand for industrial
and official positions.” Professor Find-
lay, in an introduction to the present
volume, has pointed out that the “number
of trained and competent British chemists
is now several times greater than in 1914.
In the intervening period, the percentage
of chemists unem-
ployed has rarely ex-
ceeded 2 per cent, and

Industry—1 359 has been far less than
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any reason the fertiliser supply failed,
huge numbers of men, women, and
children would perish, since our world
population is largely built on the increased
production of foodstuffs rendered possible
by fertilisers. Chemistry has fortunately
discovered a means of producing suitable
materials from atmospheric nitrogen, and
the focal point of maintenance of supplies
has been transferred from raw materials
to the power necessary for the production
of fertilisers.

In the production of fuel and power, the
chemist has not been idle. The develop-
ment of our coal resources has owed much
to the chemist and his colleague the
physicist. Mining employs the chemist;
fuel utilisation is now almost correctly
described as a branch of chemical engi-
neering. In the vast field thus opened,
science has played an outstanding part—
a role with an importance that was not
recognised by many people until the fuel
efficiency drive disclosed how much there
was still to be done by the chemical
engineer in this field. This country now
faces the exhaustion of its fuel reserves
within a period not much longer than that
of the industrial revolution behind us.
W hat effect will that have on the history
of the world and of this country in
particular? Failure to maintain coal
supplies would be catastrophic. But the
physicist and the chemist are coming to
the rescue again with the promise of utili-
sation of interatomic energy. Nor is the
contribution of the chemist to food sup-
plies confined to the manufacture oi
fertilisers. The work of the agricultural
chemist in assisting the farmer has been
described in these columns; agriculture is
fast becoming a branch of applied
chemistry.

In the preparation of food, too, the
chemist has played a great part, and what
was formerly nothing more than a rule-
of-thumb domestic art has become an
operation in manufacturing chemistry.
The baking of bread, for example, is a
complicated biological process involving
the use of the living yeast organism. The
mass production of bread has become
necessary with the increase in the popula-
tion; but without scientific direction
bakeries could not function efficiently, and
their product might well be unsavoury and
unsatisfactory. The dairy, the oils and
fats manufacturer, the sugar refiner, the
distiller, and the brewer all depend largely
on the chemist. The role of the chemist
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in the food industries has been in part to
increase the value of the foodstuffs pro-
duced (who can forget the vitamins?) and
in part to make the manufacturing pror
cesses more efficient, with larger yields of
good-quality product so that more people
can enjoy “ the manifold fruits of the
earth.” The story of sugar will serve to
illustrate this. Sugar was introduced into
Europe about the 15th century, but its
price was such that for at least 200 years
only the well-to-do could afford it. Then
came the chemist. Scientific research in
the field and in the laboratory caused the
price to fall and brought it within the
reach of all. In 1700 annual consumption
was 4 Ib. a head, in 1820 about 18 Ib.,
and in 1038 it reached 90-100 Ib. The
British beet-sugar industry, a chemical in-
dustry essentially, now produces about 25
to 30 per cent, of our present require-
ments.

Let us turn to another field—cosmetics.
Here we are amused—Ilight relief is often
welcome—to read that “until quite recent
years, woman’s desire to protect her skin,
to beautify and to embellish it, to change,
maybe, the colour of her hair, to decorate
her finger- and toe-nails with colour—in
short, to heighten her sex-appeal—was
generally regarded as a desire unworthy
of the serious attention of men of science.
It is now recognised that, in achieving the
desire, not only is she fulfilling a biological
necessity, she is also performing a social
service.” Next time our girl friend
powders her nose and reddens her lips in
our presence we shall know exactly what
is passing through her mind—or shall we?
Jesting apart, there is no doubt that the
cosmetic chemist has brightened the world
and has added joy to the lives of many,
besides doing work that is very necessary
—on some occasions—in aiding nature.

If we are thus led up the garden path
into believing that beauty is no more than
skin deep, what shall we say of the
chemist in relation to the soapnndustry?
Cleanliness is proverbially next to god-
liness, and the chemists who have de-
veloped the soap industry have done a
great work of far-reaching importance in
bringing cleanliness to a world that fairly
wallowed in the dirt of the Middle Ages.
The change in personal habits over the
past two or three centuries has- been so
great, and has brought with it so much
longer an expectation of life, that the soap
and laundry chemists may fairly claim to
be among the greatest benefactors of man-
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kind. Carlyle recognised three great ele-
ments of modern civilisation—gunpowder,
printing and the Protestant religion. To
these we would add a fourth—soap.

So the story may continue till no doubt-
ing Thomases remain. The chemists con-
trol insect pests, they brighten the lives of
mankind with their dyes, they show us
how to dye, to bleach, to print fabrics and
generally how to adorn ourselves and our
houses. They make for us new materials of
synthetic fibres until we shall one day say
with perfect truth that not even was
Solomon arrayed in such magnificence as
the humblest citizen of Britain. In paints
and varnishes, in photography, and by no
means least, in water purification and
sewage disposal, the chemist has made,
and is making, a magnificent contribution
to the amenities of modem life, and to
the enjoyment of life through reduction
of disease.

The chemist, too, has made great con-
tributions to the production of the
chemicals used in many other industries.
Sulphuric acid, soda, and all the other
substances which come under the title of
"heavy chemicals” have long been recog-
nised as peculiarly the chemist’s sphere.
The utilisation and refining of mineral oils
has been another sphere in which the dis-
coveries of the chemist have led to prob-
lems in production for chemical engineers.
The solution of these has created a vast

NOTES AND

Man-Power Tug-o’-War

E have already heard of an occa-

sion on which the members of two
Government departments were not on
speaking terms, and communicated only
through an outside source. This was in
war time, when tempers were high. To-
day again, however, we see the makings
of a pretty interdepartmental quarrel be-
tween the Ministry of Supply and the
Ministry of Labour over the question of
the training of scientists. Replying to
questions in the Commons last week, Mr.
Wilmot outlined the national plans for the
development of interatomic energy, and
spoke in the customary manner about
“ British brains allied to our special engi-
neering ability,” the Government’s “ de-
termination to carry that research and.de-
velopment through with great energy,”
and said that “ expert staff was being re-
cruited.” “ The Government’s policy,”

THE CHEMICAL AGE 355

industry which plays no insignificant rdle
in international politics. In all these in-
dustries, and indeed in nearly every major
chemical, industry, the chemist must first
make his experiments. lie must lay bare
the secrets of nature, he must show what
are the underlying principles of the pro-
cess, and he must lay down the conditions
for success. His is the laying of the
foundation-stone and after him follow the
chemical engineer and all the other
classes of engineers who must build the
edifice in which the discoveries of the
chemist will be put to practical applica-
tion. The mineral-oil industry is an ex-
cellent example of this, whether it be con-
sidered as comprising petroleum only or
the production of oil and other materials
from coal by hydrogenation or the Fischer-
Tropsch process. The winning and utilisa-
tion of minerals and metals, the produc-
tion of building materials, of refractories,
and of road-making materials, the produc-
tion of ceramics, of glass, and of vitreous
enamels are all examples of major indus-
tries in which the chemist has played a
dominant part in laying the foundation
and is playing a dominant part in produc-
tion which will enable these industries to
prosper and expand. These are a few of
the directions in which the work of the
chemist has been shown in this book to
have benefited mankind to an outstanding
degree.

COMMENTS

he continued, “ was to encourage and sup-
port, in every way, research at the
universities and elsewhere on fundamental
problems . . . they were prepared to de-
vote as large a sector of the national effort
as could be spared to this development,”
etc., etc. We have heard all this before,
or something very like it, and Mr. Wilmot
knows as well as anybody else that you
cannot carry on research, much less re-
cruit expert staff, without a very consider-
able amount of preliminary training.

Industry Takes a Hand

OW let us examine the reverse of the

medal. At fairly frequent intervals,
leading academic scientists have been
writing letters of protest to The Timex,
complaining that the calling-up arrange-
ments of the Ministry of Labour inter-
fered (to say the least of it) with the
training of young scientists—the men who,
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in the normal course of events, would
serve as recruits in Mr. Wilmot’s ideal
teams of experts, as well as in other func-
tions of prime importance to the well-being
of their country. The names of Briscoe,
Levy, and Finch, and, most recently, of
Southwell, must surely be supposed to
carry weight as denominating leaders of
the academic side of science. Perhaps
they mean just nothing to the panjan-
drums of the Labour Ministry; or perhaps
their protests are brushed aside as nothing
more than the peevish outpourings of
testy dominies disappointed at the sight
of empty classrooms. At all events they
have had no direct effect so far; but they
have succeeded in winning a doughty ally
on the industrial side. Mr. C. F. Merriam,
chairman of British Xylonite, has joined
battle on the side of the professogs.

Cross-Purposes

N his letter, in The Times of March

29, he complains that “ it is hard
to understand the action of the Ministry
of Labour in restricting further scientific
education and the opportunity for
academic research, which is part of that
education.” Despite the murgent desire
expressed by members of the Government
that industry should make full use of
scientific methods (reinforced by Mr.
Morrison at the F.B.l. conference on in-
dustry and science), he says, “ the Minis-
try of Labour quietly goes on denying the
necessary training to sufficient numbers of
students and post-graduates to keep indus-

try supplied.” Here are cross-purposes
with a vengeance! This competition be-
tween two departments of the same

Government may cause the confirmed in-
dividualist to chuckle, but it surely repre-
sents a deplorable waste of effort, and
gives an interesting indication of what can
happen under State control.

Control of German Industry

nnouncem ents in the daiiv Press

give details of the Allied plan for con-
trolling the level of German industry
(published on March 28 in Berlin), in
accordance with the Potsdam agreement.
German industry, it is stated, is to be
divided into four categories. Of these, the
first, the prohibited industries, are noi
different from the preliminary list detailed
in our issue of March 2 (p. 233); the
second group comprises those industries
for which levels have been fixed so that
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excess production capacity may be re-
moved for reparation purposes; the third
category- (in which coal and potash are
conspicuous) also has fixed levels for 1949,
though it is not at present intended to
exact reparations from this group; in the
fourth group there are no restrictions at
all. It is the second category which is
the most important at present, and about
which the chemical industry must feel the
gravest concern; it includes all those mn-
ferrous metals and chemicals which ere
not prohibited under the first head.

Capacity is to be regulated as follows:
“ basic ” chemicals, 40 per cent, of the
1936 production  capacity; “ other ”

chemicals, 70 per cent.; pharmaceuticals,
80 per cent. Annual consumption, includ-
ing exports, of products containing non-
ferrous metals is limited by -the following

tonnage quotas: copper, 140,000; zinc,
135,000; lead, 120,000; tin, 8000; nickel,
1750.
Beware of Haste

T will be observed with interest, by

those who scanned our leading article
last week, that no specific mention,
apparently, is made of dyestuffs. It is

not stated (in any report we have seen)
whether these are * basic ” or “ other ”
chemicals, and we feel that even the 40
per cent, level has its dangers at this
stage of German political education. Cer-
tain commentators insist that at these
levels Germany will certainly not be able
to balance her budget in 1949—or at any
time—and bring up the old argument
about the impoverishment of Europe, and
of the world in general, resulting there-
from. These critics are trying to achieve
too rapid a recovery after a devastating
war. We feel that the danger to-day is
rather that Germany may be put on her
feet again too rapidly, with the possibility
of appalling results. Admitted we must
suffer some inconvenience and some scar-
city so long as German industry is kept
below its maximum potential; this is
surely better than repeating the mistake
of 1919 and enjoying the temporary luxury
of plenty while fostering yet a third con-
spiracy to lay waste the world. In these
circumstances we are glad to read that
the plan is subject to review by the Con-

trol Council. Germany’s amazing power
of recovery must not be fully engaged
until the Nazi ideal has been utterly

exterminated.
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Budget Problems

RITING of the (£19 million by which

revenue has exceeded the estimate
and of the .£371 million by which expendi-
ture has fallen short, the City Editor of
The Times describes such figures as
“ mere ha’pence.” He thus puts the
year’s revenue returns and the coming
Budget problems into a right perspective.
From a business point of view it is essen-
tial to look further, both backwards and
forwards, than the present Chancellor is
likely to do in his statement to Parlia-
ment next week, or in the proposals by
which he will settle the fate of the tax-
payer for some years to come. The dis-
cussion should begin with a pre-war
Budget of a single thousand million
swollen to the maximum war-time ex-
penditure of ¢£6000 million. The increase
was not entirely on account of the Fight-
ing Services; indeed, normal Government
expenditure was nearly doubled during
the course of the war. The figure is
difficult to state with precision, for the
costs of food subsidies and many other
social services were not in every case
wholly attributable to the war. Of the
(£6000 million of total expenditure,
more than half was raised by taxation, an
achievement of which the business and
taxpaying classes have every reason to be
proud, and for which they receive none
to liberal a measure of popular thanks.
The proportion of the costs of war, paid
as it were on the nail by the British tax-
payer, exceeds the similar proportion in
any other nation involved.

Excess Profits

HE discussion on the Excess Profits

Tax, as those of our readers who re-
member the experience of twenty-five
years ago will appreciate, is one-sided and
inadequate. Mr. Dalton has succeeded in
giving the impression that by a remission
of E.P.T". he is, in fact, making a con-
cession to industry, whereas, in fact, Ex-
cess Profit demands carry with them the
obligation to refund deficiencies. After
the last war the tax was maintained just
so long as the Treasury could see a balance
of surpluses over deficiencies and then
promptly withdrawn; in other words, the
tax was not taken oil until it promised
to be a charge on the Revenue rather
than a source of income. W hether or not
that situation has yet arrived is known
only to the Treasury; but if it is the fact
that E.P.T. can no longer serve the Chan-
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cellor as a revenue producer, the business
world is entitled to the credit for a great
achievement, and might well ask to be
left to face the trials of less prosperous
days without the slur of a gift from the
Treasury which, in fact, is no gift at all.
The suggestion of a new tax on profits
which, to quote Mr. Dalton’s words last
autumn, “ would bring in substantially
equal revenue,” if read literally, presents
no threat to anybody. The possibilities
of E.P.T. having been exhausted, and the
tax having ceased to contain the prospect
of any revenue at all, the substitution of
a new tax to produce equal revenue would
not matter. There is, however, the
dismal possibility that Mr. Dalton may
endeavour to secure out of industry a sum
equal to the excess profit after industry
has ceased to show any such returns.

Nationalisation of Steel

Y the time our next metallurgical sec-

tion is ready for press, the fate of the
British iron and steel industry will prob-
ably have been sealed, and another cause
of industrial uncertainty removed. As
yet the Government has made no definitive
decision, and Mr. Wilmot was unable to
answer Mr. Boothby’s question on the
subject in the Commons on Monday. How-
ever, the rumour is afoot that, of the three
courses open to them, the Government are
in favour of acquiring the 20-odd combines
which control some 90 per cent, of steel
output, and of establishing ii National
Steel Board. This, while nationalising the
main part of the industry, would appar-
ently not involve State control of the
ancillary engineering businesses of the
great steel firms—at any rate not until the
Government decides (if it ever does so
decide) to nationalise the engineering in-
dustry in general. Intermediate between
this  whole-hearted proposal and the
scheme which the Iron and Steel Federa-
tion regards with most favour—namely,
the reorganisation of the industry from
within, with Government supervision—lies
yet another alternative. This envisages a
new Government control over the industry,
which would still remain in private owner-
ship. The control would issue directions,
and would have in reserve the tineat of
nationalisation. Such a plan, in our view,
savours too much of the cat-and-mouse
principle, and would give even less stability
to the industry than may be expected from
out-and-out nationalisation.
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Atomic Energy in Industry

Discussion in the House of Commons

N Thursday last week, the question of

the industrial development of atomic
energy was raised in. the House of Com-
mons by Mr. Martin Lindsay. He wanted
to know, he said, what the Government was
doing to develop it, over and above the
appointment of a regulating committee, the
establishment of a research station at Har-
well, and the proposed introduction of a Bill
to regulate the future development of atomic
power. Who, he asked, was doing the cen-
tral planning? Was it a sub-committee of
the Cabinet, or the Lord President of the
Council in his spare time? In view of the
proposal of the Central Electricity Board to
spend ¢£300 million in the next ten years on
power stations, which, he believed, would
be out of date before their completion, he
wondered what priority was being given to
the consideration of the industrial use of
atomic energy.

British Scientists” Work

Mr. Blackburn called attcnliou to the fact
that the whole of the fundamental research
which led to the discovery of the fission of
uranium emanated directly from the labora-
tories of Cambridge University and the work
done by Rutherford. Aston, and Savage,
and, in the main, the work done by British
scientists. Referring to British coal as a
“ wasting asset,” he quoted Dr. Oppcnheimer
(who was in charge of the actual construc-
tion of the atomic bomb) to the effect “‘that
the installation to provide half a million or
a million kilowatts in usable form ... is not
very far off.”

Mr. Blackburn further stressed the need
to exclude as much as possible of the atomic
programme from military secrecy, especially
as almost all the witnesses before the U.S.
Senate Committee on atomic energy had
agreed that the value of the “ secrecy ” of
the atomic bomb ivould last no more than 12
months if a Power such as the Soviet Union
was determined to produce such a bomb.
Our co-operation with the U.S.A. in
the peaceful development of atomic energy,
Mr. Blackburn said, was most unsatis-
factory. It was not logical for the U.S., on
the ground of military security, to refrain
from divulging to us information about the
plutonium process, when we know how to
construct a bomb of uranium 235.

Turning to the consideration of the
materials from which atomic power can be
produced, Mr. Blackburn noted that these
comprise uranium and thorium, the latter
roughly three times as common as uranium.
The survey of the whole of the uranium and
thorium of the British Commonwealth was

important, as it would enable control to be
placed on these raw materials for atomic
energy. He remarked that thorium was used
in manufacturing gas mantles, and that the
production of gas mantles in Britain was 20
or 30 million a year. In those gas mantles
there are 10,000 kg. of thorium oxide, and
therefore, he said, in the annual production
of gas mantles in Britain there is sufficient
thorium to produce a number of atomic
bombs. The gas mantle industry in Britain
obtains its thorium from the monazite
sands of Travancore. The present con-
cession is held by a company called Hopkin
& Williams (Travancore), Ltd., in which a
substantial interest is held by I.C.I. These
supplies of thorium were described as being
three-quarters of the world’s supply before
the war. Mr, Blackburn hoped that all
steps had beenmtaken'to acquire, on behalf
of H.M. Government, all the uranium and
thorium which exists in the British Com-
monwealth and Empire.

The Government’s Reply

Replying, the Minister of Supply (Mr.
John Wilmot) said quite definitely that the
problem of harnessing the energy of the
atom for peaceful purposes had not yet been
solved; he cited, as an example of the diffi-
culties involved, the question of corrosion,
which becomes most serious as soon as one
gets into the necessary high temperatures.
Nevertheless, he said, there was a term
even if a long one, to the availability of
conventional fuels, and this country must
take its place in the preparation for a world-
wide economic revolution which the develop-
ment of atomic power must herald. It was
along the line of power production that pro-
gress was likely to flow. As much of the
resources of this country as can be made
available is to be devoted to this work, the
central planning of which was in the hands
of the Prime Minister and the Cabinet,
assisted by.the Advisory Committee pre-
sided over by Sir John Anderson. The
money the Government is prepared to spend
in this direction was bounded by a physical,
not a financial limit. Besides the research
station at Harwell, accommodation had been
found for the designing team at Risley, near
Warrington, while the M.O.S. factory at
Springfields, near Preston, had been selec-
ted as the site for the subsidiary plant for
the processing of materials.

In reply to Major Roberts, Mr. Wilmot
said that the industrial application of nuclear
energy was hot- a matter of military security;
and that there was no immediate danger of
not needing coal.
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London’s Chemical Industry

I.—Sulphuric Acid in East and West Ham
by W. A. PARKS, B.Sc., and E. A. RTIDGE, Ph.D., F.R.I.C., A.M.l.Chem.E.

HEMICAL industry forms a large part

of the total industrial activity of the
adjoining County Boroughs of West Ham
and East Ham, the concentration being most
marked in West Ham, where some 30 per
cent, of the working population, in 1931,
found their employment in chemical and re-
lated trades. Within this group of trades
can be found examples of a wide variety of
processes, not the least important of which
is the manufacture of sulphuric acid. There
are four substantial acid works situated in
the space of about six square miles.

The commercial development of the con-
tact process in this country is intimately
linked with the firm of Spencer Chapman and
Messel of Silvertown. The forerunners of
this firm were Dunn, Squire and Co., who
were in business in Stratford as chemical
manufacturers before 1872, probably on the
site now occupied by Thomas Tyrer & Co.
Dunn remained there until 1890, but Squire
moved to Silvertown in 1872 to be joined
by Rudolph Messel, a young German chemist
who already had some industrial experience
in his own country.

Just previous to this time, Graebe and
Leibermann had succeeded in synthesising
alizarine from anthracene. The second stage
of their later method involved the sulpbona-
tion of anthraquinone, and for this purpose
a good oleum was required. While in Ger-
many, Messel had had his attention drawn
to this process, and to the shortage and high
price of the necessary oleum. On joining the
new Silvertown works of the firm, now
Squire, Chapman and Co., he turned his
attention with Squire, to the development of
Peregrine Phillips’ contact process for sul-
liuric acid. Phillips’ process had never
een a success, mainly because of the
poisoning of the platinum  catalyst.
Faraday had already noticed the necessity
for the perfect cleanliness of the platinum
plates which he used for effecting the union
of hydrogen and oxygen. Moreover, he had
also shown that various impurities in the
gases could inhibit the action of the plates.
Squire and Messel, and. quite independently.
Winkler, had ascribed the failure of Phillips’
method to his inability to obtain the react-
ing gases in a pure form.

Well-Known Patent

The work in which they engaged led to
their well-known patent of 1875. This patent
proposed to decompose sulphuric acid by
passing the vapour over a highly heated sur-
face. The resulting gases, were then dried,
and the very pure sulphur dioxide and

o

oxygen thus obtained were passed over a
catalytic mass. This, in the early stages,
was spongy platinum, or pumice impregnated
with platinum, heated to a low red heat.

In 1878 a further patent of Messel’s
appeared. Again, the motive is clearly that
of preparing pure constituents, for the
materials used were sulphur, and oxygen pre-
pared by the electrolysis of water. Messel
suggested that the hydrogen could be car-
buretted and used as an illuminant. The
process was not a commercial success, and,
as most of the records of the firm were des-
troyed by enemy action in 1940, it is not
possible to state to what extent it was tried.
The writers were informed, however, that a
certain plant, now dismantled, was referred
to by old employees as the “ electric plant.”

Increased Production

It was in the same year, 1878, that Messel
succeeded Squire as managing director of
the firm, which adopted its present style of
Spencer, Chapman and Messel, Ltd. The
production of the firm rapidly increased. In
1887 12,249 tons of 90 per cent, acid were
produced. In 1889, when the production had
risen to 16,682 tons, the foundation stone of
a new chamber plant—the ‘““May Chambers”
—was laid by Princess May, the present
Queen Mother. Later, as a result of war
demands, the output rose, until in 1916, the
year of Messel’s retirement, it was 40,000
tons. In 1939 it was some 62,000 tons.

This increase of production was accom-
panied by many changes in the demand for
the product. In the early days, among_ the
main customers of the firm were the British
Alizarine Company (who rented land adja-
cent to the acid works) ; the Royal Gun-
powder Factory at Waltham Abbey; most
of the gasworks in Southern England; oil
refineries, and the galvanising trade.

The policy of Spencer, Chapman and
Messel has always been to adapt current
practice to suit their own circumstances.
Contact plants have been working side by
side with various forms of chamber plant,
and this firm was one of three in the country
capable of producing oleum before 1914. In
1887 Rio Tinto pyrites were being burnt for
use in a Badische plant. In 1939 there were
three contact plants using pyrites, three
burning sulphur, together with two chamber
plants also on sulphur, but at the present
time the sole supply is Texan sulphur. _In
the matter of catalysts, all have been tried.
An experimental plant of Dr. Messel’s, in
which he investigated various catalytic
materials, was only recently discarded.
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The use of vanadium pentoxide began in
1923. Previous to that year, . platinised
asbestos had been mainly used. This was
found to have three disadvantages: losses
are heavy when recharging of the converter
takes place, owing to the mechanical diffi-
culties of handling the light material; it is
very sensitive to poisons; and it has a low
specific heat. This last point is important
when a temporary stoppage takes place, for
the temperature of the catalytic mass falls
very rapidly below the minimum required
for conversion (about 300° C.). Vanadium
pentoxide, on the other hand, is less suscep-
tible to poisoning, has a much higher
specific beat, and is easier to handle. In
spite of the fact that its temperature of
operation is somewhat higher than that of
platinum, Spencer, Chapman and Messel
have decided that it is worth while to employ
the vanadium catalyst. One of their plants
employing this material was in continuous
use for ten years, until its destruction by
air attack in 1940, and the managements
had every reason to believe that it would
have continued in operation for another five
years.

There is also in use at the present time
a lead chamber plant using Mills-Fackard
conical towers. The acid from this can be
brought up to 96 per cent. H.SO, by using
it as the circulatory acid in the contact
plants, but is usually disposed of direct
" B.O.V." 70 per cent. The demand

oleum, in the London area, is now less than
it was in the pioneering days of the firm.
When required, the fuming acid is made in
a separate absorbing tower, using as
absorbent the 98 per cent, acid from the
main plants.

For many years, as stated above, Spencer,
Chapman and Messel were the only firm in
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this district capable of making oleum, and
although .the demand for this product has
lessened, many manufacturers require a good
quality water-white 96 per cent. acid. Modern
contact plants lend themselves to this pro-
duction and avoid the costly concentration
apparatus required as an adjunct to the
chambers. Recently, two other firms in this
district, (ho Gas Light and Coke Company
at Beckton, and 3. W. Berk and Co., Ltd.,
at Stratford, have added contact plant to
their equipment.

In the case of the Gas Light and Coke
Company, a wet contact plant was erected
at the Products Works in 1937. This uses
the mixture of H.S, and CO., recovered from
the ammoniacal liquor of the gas works after
the ammonia has been removed. Tlie H:S
is admixed with air and burnt, and the
resultant gases are passed over a vanadium
catalyst, and condensed to a 94/93 per cent,
acid. In 1938, F. W. Berk and Co. installed
a raw gas contact plant built by Simon-
Carves, of Stockport, on the Monsanto, prin-
ciple. In this, Texan sulphur is first melted
and then forced' into a burner where it is
burned in dry air. Two vanadium pentoxide
converters are used, into which are passed
the cooled gases, the resulting S03 being
absorbed in concentrated acid. A second
plant on similar lines was installed in 1942.

These firms have been manufacturing
chamber acid since the 1870’ and in their
history can be traced the gradual change

Fig. 1. The Gas
Light and Coke
Company’s Tar
and Ammonia
Products Works,
Beckton. General
across the
top of the sulphu-
ric-acid cham -
.Gay-Lussac
in the left
background.

in favour of the contact process which has
been taking place in recent years. .In 1924
less than 5 per cent, of the total acid pro-
duced in this countiy came from contact
plants, but in 1939 nearly 38 per cent, was
so produced, and during the war years of
1939-45 this figure has increased to about
50 per cent.
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Owing to war damage F. W. Berk and
Co. have discontinued, lor the time being
at any rate, the manufacture of chamber
acid. Previously, they show a long period
of experiment with new devices and pro-
cedure. This firm took over the site and
business of Thomas Bell in or about 1873.
By 1890 iron pyrites and Sicilian sulphur

Fig. 2. Unloading
and elevating
spentoxide at the
GasLight & Coke
Company’s Pro-
ducts Works. Two
Glovertowers are
seen at the back.

were being roasted in hand-operated burners,
and the gases passed into lead chambers.
At the beginning of the present century a
95 per cent, acid was being produced in
Stratford by concentrating the chamber acid
in glass retorts set in beds of sand. The
firm claims to be the first user of the Webb
concentrator, which consisted of enamelled
iron vessels arranged on the cascade prin-

ciple. In 1904 the Kessler Volvic lava con-
centrator was installed. In this, hot gases
from an anthracite stove were bubbled

through the acid as it passed from one trav
to another. Later, in 1908, the Benker con-
centrator, involving a cascade of silica or
silicon iron basins, was used.

In the development of chambers, also, the
general tendencies of the period can be
traced in the histories of these firms. The
Anglo-Continental Guano Works, of Silver-
town, began making acid for their super-
phosphate works in the 1880's with chambers
16 ft. high, and with sleam introduced. As
the need for cooling became more fully
realised, water was introduced instead of
steam, while the chambers were increased

in height. In 1919 they were raised to
20 ft., and in 1925 to 25 ft. The Beckton
works installed a circular chamber of a

French design in 1887, and this is still in
use. Spencer, Chapman and Messel are still
using the Mills-Packard conical towers with
external water cooling, while Berk and Co.
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installed this system during the period of
the 1914-18 war, but discontinued their
use after having considerable trouble owing
to corrosion at the water troughs on the
outside.  They attribute this to the hard
water of the London area. They also in-
troduced Sehmiedcl boxes into their lead
chambers.  These leaden boxes contained

acid to a predetermined level, in which ser-
rated rollers rotated, so as to 6plash the
acid up into the chambers in a fine spray,-
thus intensifying the reaction.

Development- of furnaces has followed the
change in the use of raw materials and the
invention of improved mechanical devices.
The first use of pyrites on a large scale
is attributed to Thomas Farmer, of Kenning-
ton, in 1839. Brimstone had largely gone
out of use in this country by the middle
of the 19tli century, owing to the rising
price of sulphur—the result of monopolistic
activities. Many patents for the use of
alternative domestic sources of sulphur were
taken out in the century 1750-1850, but, up
to 1939, rather less than half of the sulphur
consumed was in the form of imported
pyrites. A considerable increase in the use
of zinc concentrates which took place in the
years immediately preceding the war was
largely at the expense of brimstone. The
increased production and excellent purity of
Texan sulphur has, however, led to a large
increase in its use of recent years, especially
by contact manufacturers. For example, in
the first half of 1945, 40 per cent, of all
acid made was produced from sulphur, com-
pared with 15 per cent, ten years earlier.

Both Spencer, Chapman and Messel, and
F. W. Berk and Co. use Texan sulphur;
the former in a rotary fumace, the latter in
their new burner described above. The



302 THE CHEMICAL AGE

Anglo-Continental Guano Co. used spent
oxide between 1919 and 1925, but returned
to pyrites, with mechanical burners, in the
latter year. The effect of the recent war
on the supply, or possible supply, of Spanish
pyrites is reflected in the reversion of this
firm in 1941, to spent oxide. This necessi-
tated an alteration in the design of their
Herreshoff burners, two of the five shelves
being removed to give a greater combustion
area. The Gas Light and Coke Company
began their acid making in 1879. using hand-
operated shelf burners and pyrites.  This
went on until 1910, when they began using
their own spent oxide in modified Herreshoff
burners,

The Ostwald Process

For the supply of nitrous gases, all these
chamber plants formerly depended upon
nitre pots. In 1908-9, however, the Gas
Light and Coke Company instituted research
which led to the installation, some five years
later, of the ammonia oxidation plant,
whereby ammonia from their own liquor was
oxidised to nitric acid by passing with air
over a platinum gauze catalyst. Early in
1915 the use of nitre at the Gas Light and
Coke Company's products works at Beck-
ton was discontinued, and all their nitrous
acid requirements for their chamber plant
have been produced by the oxidation of
ammonia since that date. This was the first
application, of the Ostwald process commer-
cially in this country, and during the follow-
ing years lhe plant was inspected by many
British acid makers, when information about
the process was freely given, and the pro-
cess was generally, adopted during the 1914-
1918 war. This pioneering work was des-
cribed in the Chemical Irade Journal of
March 2, 1919. A similar type of apparatus
was installed by the Anglo-Continental
Guano Company in 1928, using ammonia
solution imported from the gasworks. An
interesting experiment was conducted by the
same firm in 1913, when they tried spraying
sodium nitrate solution into the chambers.
This was not successful, owing to the clog-
ging action of the sodium sulphate, and the
presence of free nitric acid in the product.

The Gas Light and Coke Co. also tried
the experiment of using sodium nitrate direct
in their acid plant. The circular chamber
on a French design, built in 1887, was fitted
with a nitration tower which followed the
Glover tower, and down this was trickled a
weak solution of sodium nitrate. This
worked successfully for some years, but was
discontinued owing to the contamination of
the acid with sodium sulphate.

From the foregoing it may be seen that
the managements of the four firms described
have contributed their full share to the
development of acid making in this country.

The authors desire to acknowledge, with
grateful thanks, the assistance afforded them,
bv the four firms mentioned, in the assemb-
ling of the material for this article.
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Digest of Statistics
Chemical and Allied Figures

ONTINUED variation in production

figures for the chemical industry is
shown in the third issue of the Monthly
Digest of Statistics (H.M.S.0., 2s. 6d. net),
published this week.

Although production of sulphuric acid (in
thousand tons) rose from 145.2 iu November
last to 153.9 in December, it fell to 147.8
in January. On the other hand, superphos-
phate production, which dropped from 81.8
in November to 76.0 in December, rose in
January to 98.4, and the production of com-
pound fertilisers, which went down from
110.7 in November to 97.9 in December, in-
creased to 102.2 in January. The January
consumption of pyrites (again in thousand
tons) was 17.4, as against 17.9 for Decem-
ber and 16.4 for November. Consumption of
sulphur for the manufacture of sulphuric
acid in January was 14.6, although in
December it was 15.0. Phosphate rock con-
sumption showed an increase from 65.5 in
December to 67.8 'in January. The con-
sumption of basic sla% also went up, the
January figure being 52.4, as compared with
45.7 for December.

Stocks of pyrites declined progressively
from 97 (thousand tons) in November and
89 in December to 79 in January. There was
also a consistent drop in the stock figures
for sulphur for sulphuric acid manufacture,
the respective totals for the three months
being 66.0, 61.8 and 47.9, while ammonia
stocks, excluding ammonia produced in by-
product factories and converted directly into
ammonium sulphate, stood in January at
5.66, against 6.tl for December.

Iron-ore production (also in thousand tons)
went up from 231 in December to 245 in
January and reached 256 in February. Pig-
iron production showed less variation, the
respective figures for the same three months
being 145, 144 and 146. Figures for virgin
aluminium production rose from 248 in
November, and 2.61 in December to 3.09 in
January (the February figures are not
given), while consumption varied from 7.9
in November to 6.9 in Decembcr_and 7.1 in
January.

Employment Figures

The estimated number of people employed
in chemical, explosives, coke-oven and by-
product works (figures in thousands) declined
again, the totals for November, December
and January respectively being 249.0, 238.4
and 235.9. Of the last-mentioned figure,
91.6 were females. In the iron and steel
industry the numbers employed in January
are given as 189.5, which is the same as the
December figure, while in non-ferrous metals
the numbers employed dropped slightly, from
78.4 in December to 78 in January.
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“Industry and Research ”

F.B.l. Two-Day Conference in London

HE two-day conference on *“ Industry

and Research ” which was lield under
the auspices of the Federation of British
Industries at Kingsway Hall, Kingsway,
London, last week, was an undoubted suc-
cess, so inuch so that in summing up at the
end, Sir William Larke expressed the hope
that it would not be the last of its kind.
He pointed out that the close collaboration
that had been established between science
and industry in war time must be main-
tained and developed in order to ensure the
industrial development of this country.

Representatives of organised industry and
those who are leading and directing indus-
trial research came together to discuss their
common problems in the application of
science by industry and the part that re-
search is playing, and can play, in promoting
industrial efficiency, exports, full employ-
ment and a higher standard of living.

The feelings of the conference were ably
embodied in a series of resolutions which
were submitted by Sir William Larke at the
close and carried without dissent.  These
resolutions urged every industrial concern
to make the greatest possible use of scientific
knowledge directly it becomes available, in
order to maintain technical pre-eminence in
design, quality, and production; to engage
a qualified official or officials with the speci-
fic duty of following general scientific and
technical developments and literature; and
to join and make the fullest use of its ap-
propriate research association, and, where
practicable, to establish its own research
department.

Educational Facilities

Two further resolutions placed it on re-
cord that an essential factor in pursuing
these aims is the provision of increased
facilities in educational establishments for
training scientific and technical personnel
and urged industrialists to stimulate such
provision in their own field of interest; and
urged the Government to give the highest
priorities to the provision of essential build-
ings and personnel for research.

Sir Clive Baillieu, president of the F.B.1.,
was in the chair at the opening session on
Wednesday morning and in an address
urged that our national slogan must no

longer simply be *“ Britain delivers the
goods,” but also *“ Britain creates the
goods.”

The opening address was delivered by Sir
Robert Robinson, president of the Royal
Society, who said there was an increasing
and very welcome tendency for the larger
establishments to embark on basic scientific
research, but it would usually be found that

there was an industrial objective, although
possibly a distant one. Really blind re-
search, industrially speaking, was better
left to the universities in present conditions.

Further introductory addresses on general
lines were given by Sir William Larke,
director of the Iron and Steel Federation
and chairman of the F.B.l. Research Com-
mittee, who dealt with “ Industry’s Part ” ;
Sir Harold Hartley, who spoke of “Indus-
trial Research in Action ” and Sir Ernest
Simon, chairman of the Council of Man-
chester University, who described “ The
Part of the Universities.”

Value of Quality

The afternoon session on Wednesday was
devoted to the subject of * Scientific Re-
search and Production,” the chair being
occupied by Mr. John Wilmot, M.P., Minis-
ter of Supply. In the course of a paper on
“ Research and Quality,” Dr. R.
Hosking, director of Research and Develop-
ment, Paints Division, I.C.I., Ltd., pointed
out that quite small differences in the
quality of a chemical, or the behaviour or
appearance of a finished product, might be
of immense importance when it came to
marketing. He gave detailed illustrations
of how research might be utilised for the
improvement of quality by referring to two
closely associated industries—the synthetic
resin and the paint industries. A paper 0Oll
” Research and Production Costs was
presented by Mr. A. Healey, director of
Production, Dunlop Rubber Co., Ltd.; and
the concluding paper of the session, on
“ Conversion of the Results of Research
into  Production,” was presented by
Dr. C. C. Paterson, O.B.E., F.R.S., head
of the research laboratories of the General
Electric Co., Ltd. There was a lively dis-
cussion, followed by a brief address by the
Minister of Supply.

Mr. Herbert Morrison, M.P., gave an
address at the morning session on Thurs-
day, when the general subject was “ Scien-
tific Research and Industrial Expansion.”
Mr. Morrison declared that perhaps the
greatest problem facing industry during the
present transition period was the shortage
of man-power to operate the additional
capacity resulting from expansion. One
method by which science could help in solv-
ing this was by devising instruments to help
in the mechanical control of industrial pro-
cesses. He said the larger firms could look
to their own research departments for the
solution of their research problems, but a
fully equipped and properly staffed research
department cost a good deal of money and
was beyond the resources of many of the
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smaller firms. He urged all firms who were
seeking scientific knowledge to make full
use of the D.S.I.R.

“ How New Industries Arise ” was the
subject of a paper presented by Dr. It. E.
Slade, M.C., lately Research Controller,
I.C.l., Ltd. In a historical survey he des-
cribed how the starting of one industry led
often to the beginning of another, as when
developments in the textile industry led to
the building up of the heavy chemical indus-
try on the Mersey. He also spoke of re-
search in thi.'* country in relation to the
setting up of new industries in other coun-
tries, often to this country's disadvantage.
In this connection he referred to the way
in which Perkin started the synthetic dye
industry,. based upon discoveries made by
scientific research, and said the same scien-
tific industrial principles were used by the
professors of Heidelberg University, who
started a dye industry based upon labora-
tories where science was used in solving the
works problem,

A Tendency to be Avoided

Mr. C. H. Davy, chief research engineer,
Babcock & Wilcox, Ltd., presented a paper
on “Modernisation of Processes and Plant”
and Mr. A. J. Philpot, C.B.E., director of
the British Scientific Instrument Research
Association, dealt with “ The Part Co-
operative Research Can Play.” A discus-
sion was opened by Sir Henry Tizard,
K.C.B., F.R.S., who said there had never
been a time when the prestige of the scien-
tist was greater and his value to the nation
more observable, but scientists should avoid
the tendency to overplay their hands. There
was a danger of far fewer people doing
actual work and more being engaged in tell-
ing them how to do it.

The afternoon session on Thursday, when
the general subject was “ The Application
of Research in Industry," ivas presided over
by Sir John Anderson, M.P., who, in an
address, said that on the whole the attitude
of industry towards science now left little
to be desired. The financial position was
easier, too, but there was still much to be
learned about the technique of conducting
and applying research in industry. As a
result of grave defects in our higher educa-
tional system, we had created a community
in which, outside the ranks of the special-
ists, far too few people had any scientific
training at all. Not only had there been
lack of co-ordination between the universi-
ties, leading to what Mr. Churchill had once
called “ overlaps and underlaps,” but too
little contact between universities and in-
dustry, with the result that we lagged behind
other countries in the number of scientists
and technicians available to industry. These
were matters in which the central Govern-
ment must take a hand. A Minister of
Science, or a Ministry of Science, was a
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wholly mistaken conception, but some one
Minister should be designated and equipped
with the necessary staff to deal with scien-
tific problems beyond the scope of depart-
mental responsibilities, and the obvious
Minister for this purpose was the Lord
President of the Council.

Two papers were presented, one on “ The
Firm With a Research Department,” by
Dr. P. Dunsheath, president of the Institu-
tion of Electrical Engineers,” and the other
on “ The Firm Without a Research Depart-
ment,” by Sir E. Raymond Streat, chair-
man of the Cotton Board. There was a
keen discussion, initiated by Sir Robert
Pickard.

New Laminating Resin
Low-Pressure Type Developed by I.C.I.

HE development of a new type of syn-

thetic resin is announced by the Plas-
tics Division of Imperial Chemical Indus-
tries. This resin has been designed for use
as a contact or low-pressure laminating
resin, and, in addition, has possibilities for
general-purpose impregnating and casting.
British manufacturers have long felt the
need for home-produced “ contact pressure ”
resins of this kind. Their value for special
applications was early recognised, and in
America they have been widely used,
especially by the aircraft industry. Until
now, work on them has largely been kept
secret.

The new resin makes possible the pro-
duction of large tough laminates of compli-
cated design with simple equipment and at
economic cost. For that reason, a wide
range of applications is forecast for it. Not
only the electrical, furniture and allied
trades, but also the shipbuilding, motor and
aircraft industries are expected to provide
important outlets.

Contact pressure resins are especially
suitable for the construction of shaped
laminated articles, making use of fabric or
paper. Where great strength is required,
glass fabric has been found to give good
results. A mould or former is required, ou
which the shaped article is" builU up, and
the very light pressure needed -can easily
be applied by the rubber bag technique.
With shaped articles, the fabric is cut into
tailored pieces, so that it fits closely to the
“ former ” without creases. The resin,
which is a brown viscous liquid, has a small
quantity of catalyst added to it before use,
and is then applied to the fabric by brush-
ing or impregnating in a bath. A resin con-
tent of from 40-50 per cent., depending on
the fabric, is usually employed. Curing
takes up to half an hour at a temperature
of about 100° C.
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Preservation of Wood*

Operation of the Open-Tank Treatment in Sweden
by BROR HAGER

HE Boliden Mining Company in Sweden

produces a large quantity of white
arsenic. Knowing that arsenic compounds
are very active against wood-destroying fungi
and insects, this company started, at the be-
ginning of 1933, large-scale research on
wood preservation to develop a preservative:
based on such compounds. The aim of the
preliminary investigation was to find out
which compounds could be used. Many of
the arsenic compounds were found to be too
soluble and many too expensive to be used
as wood preservatives. Therefore, most of
these compounds could be eliminated and
only a comparatively small number of inor-
ganic salts were left to be considered gs pos-
sible preservatives.

Investigations in respect of resistance to
leaching made it evident that the usual re-
quirements are much too low, if the treated
wood is intended for outdoor use. For such
purposes the preservative must be extremely
insoluble, but still sufficiently active against
wood destroyers. Only a few arsenates were
found acceptable, whereas the corresponding
arsenites, although .very active, did not show
sufficient resistance to leaching. This is ex-
plained by the fact that arsenic acid is
much stronger than arsenious acid, so that
the former gives more stable compounds.

Formation of Active Arsenates

After having established the foregoing
facts, the most difficult problem to be solved

was how to introduce the preservative into:

the wood. The preservative should be in a
water solution and after this solution has
penetrated the wood the chemicals of the
preservative should react to form insoluble
but active compounds within the wood sub-
stance. A precipitation by means of a
double treatment was tried, but was found
too expensive and did not give good pene-
tration or distribution of the preservative.
To use acetic acid or ammonia as a solvent
for the preservative, to be subsequently
evaporated, was found expensive and it was
difficult to remove this solvent completely
from the impregnated wood to prevent sub-
sequent leaching. The leaching resistance
therefore was not good when using solvents
of this character. The only advantageous
way found was to cause a precipitation of
the preservative in the wood through a
chemical reaction either with the wood sub-
stance itself or by other means. Several such
reactions have been investigated. The
method which has been found the best is
the following:—

An impregnating solution is made up of

* The Anglo-Sicedish Review, February, 1945, p. 27.

arsenic acid, sodium arsenate, sodium bichro.
mate, and zinc sulphate dissolved in water.
The arsenic acid, Doth as such and in the
arsenate, is the main active agent against
wood-destroying fungi and insects. By their
reactions with the wood, the other compo-
nents in the solution transfer the active
chemicals into insoluble compounds, thus fix-
ing them and preventing subsequent leach-
ing. The zinc sulphate used in the salt
mixture as a fixing agent has also an effect
of its own on wood destroyers. The chemical
reactions are complicated, but the following
formulas give the principle. The impregnat-
ing solution contains the chemicals mentioned
in approximately the following proportions:

3 H3AsO< + 2 Na.HAsO, 4 NaaCr-07 4-
3 ZnSO, )

After the solution has entered the wood
the bichromate reacts with the reducing
substances contained in the wood, whereby
the following substances are formed: '

3 ZnHAsOj + 2 CrAsO« + 3 Naxso04 +
4H0 4 30" 2

The arsenic acid is' thus precipitated as
zinc and chromium arsenates, which are
underlined in formula (2).

In practical work, the impregnating solu-
tion is introduced into the wood by either an
opcn-tank method or a full-cell pressure
treatment. The open-tank treatment has
been investigated thoroughly by the Boliden
Company and is now need to a large extent
in Sweden. An open-tank plant can be con-
structed cheaply and run economically, even
when the capacity is comparatively small.
Small plants, .situated either at the places
where the lumber or the timber to be im-
pregnated is produced or where it is con-
sumed, reduce the expenses of wood trans-
port to the minimum. The open-tank plants
have been used when a capacity of up to
20,000 cu. ft. per month is required. The
limit, however, naturally varies according to
local conditions.

Two Tanks Used

Ordinarily, the open-tank treatment is
carried out in two tanks, which are worked
alternately. The charging of the wood and
Ihe subsequent steaming is carried on in one
of the tanks while the impregnation is going
on in the other. The treatment is briefly
as follows: The wood to be treated is placed
in a tank covered with a lid and low-pres-
sure live steam is turned on. After the
steaming period, cold impregnating solution
is pumped into the tank, completely submerg-
ing the wood. During this period the wood
absorbs the solution and normally the whole
sapwood is penetrated. When the wood lias
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been long enough in the solution, it is lifted
out and laid to dry in the open air. During
the drying, the chemical reactions continue
and are completed in a few days, after which
the arsenates are fixed in the wood sub-
stance. The duration of the different treat-
ing operations varies with the dimensions
and the kind of timber treated. Poles and
sleepers are generally steamed for 10 to
12 hrs. and are submerged in the solution
for 24 hrs. For smaller sizes of lumber and
sawn timber much shorter treating periods
are needed.

Effectiveness of Treatment

This simple treatment of seasoned wood
is much more effective than is generally sup-
posed. This is shown by the fact that
Swedish pine generally absorbs about 16 Ib.
of the solution per cu. ft. of wood. The sap-
wood content in Swedish pine used for poles
is about 60 per cent, and this sapwood is
completely penetrated by the solution. The
amount of arsenic acid (As,06 in the solu-
tion is normally kept at 1 to 1.2 per cent,
and, after treatment, the sapwood contains
an average of nearly 1 per cent, by weight of
arsenic acid, calculated on dry wood sub-
stance.

Because of the resistance of the wood to
the penetration of the solution, the amount
of the preservative absorbed per unit of wood
is naturally higher in the outer layers than in
the inner layers, although the amount there
is more than sufficient to give the toxic effect
desired.  An investigation of 2000 poles
treated for the Royal Administration of
Swedish Telegraphs shows the remarkably
good distribution of the preservative obtained
by this treatment. Official samples taken
from different parts of the sapwood in these
poles showed a concentration of arsenic acid
in the middle third of the sapwood of 65 per
cent., and in the inner third of 40 per cent,
of the concentration in the outer third. These
results show that an open-tank treatment
carried out in the manner described gives
very satisfactory results.

The open-tank treatment has been used
commercially in Sweden since the end of
1935. At present there are 11 open-tank
plants spread over the country which use the
Boliden preservative only. Most of the
plants have been built by forest companies.
The plants are in operation generally for
about six months during the year.

The Boliden preservative can, however,
also be used to advantage in pressure plants
and such are preferred when a greater capa-
city is desired. A simple full-cell treatment
is then used. The impregnating solution
does not attack iron; on the contrary, it has
corrosion-protective properties and no spe-
cial precautions are therefore required to
protect the iron parts of the equipment.

Ordinarily, but not always, the wood ab-
sorbs more of the solution when using pres-
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sure treatment than by open-tank treatment.
The amount of solution normally absorbed
by Swedish pine is at least 20 Ib. per cu. ft.
of wood. The concentration of the solution
is regulated so that the same amount of the
salt is absorbed by the wood when either
the open-tank or tlie pressure treatment is
used. When using full-cell treatment the
concentration of the arsenic acid in the solu-
tion should be about 0.9 per-cent. Swedish
pine requires an amount of salt corresponding
to 0.15 to 0.19 Ib. of AsDb per cu. ft.

In Sweden, thus far, only one small pres-
sure plant has been built exclusively for the
use of the Boliden preservative. In some of
the existing creosote pressure plants, how-
ever, the Royal Administration of Swedish
Telegraphs has treated a large volume of
poles during 1940 using the Boliden preser-
vative. In Norway one pressure plant, where
formerly only creosote was used, has, since
1938, used the Boliden preservative exclu-
sively.' During the year 1940 about 1.5
million cu. ft. of wood have been treated in
Sweden with the Boliden preservative.

Regardless of the method of treatment, it
is necessary to dry the wood afterwards. It
thereupon turns a pale green colour from the
chromium arsenate. The wood treated with
the Boliden preservative can be handled with-
out any danger and it is completely odour-
less. The treatment does not prevent subse-
quent finishing of the wood by painting or
otherwise; the mechanical strength is not
impaired; and the wood becomes somewhat
resistant to ignition. To warm-blooded
animals, wood preserved with the Boliden
preservative is without danger of poisoning.
This has been proved both by special inves-
tigations carried out by Professor Germund
Wirgin and Dr. Bertil Groth of Stockholm,
and by five years’ practical experience.

Fungicidal Attacks Repelled

The fungicidal properties of the Boliden
preservative have been investigated by the
wood-block method, which has shown that
the attacks of Coniophora cerebella (the
cellar fungus), Lentinus squamosus (the
cross-tie fungus), Polyporus vaporarius, and
Merulius lacrymans are prevented by the
Boliden preservative when the content of the
salt, figured in percentage of As25 based on
dry wood substance, is 0.05, 0.08, 0.06 and
0.05 respectively. According to these figures,
the margin of security against ravages of
fungi for wood treated with Boliden’s preser-
vative in the normal way is about ten-fold.
Other important fungi have also been tested
with similar results.

To investigate the resistance of the preser-
vative to leaching, small wood blocks, 1.5
cm. by 2 cm. by 5 cm. in size, have been
impregnated and dried and then leached in-
tensively in running water, according to a
standard method used by the Boliden Com-
pany. According to this method the treated
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wood blocks are dried for 20 days, after which
they are saturated with water (using
vacuum) and then placed in a 1-gal. flask
through which 400 c.c. of water per minute is
running.  Several blocks are tested at the
same time and after intervals of 2, 15 and 30
days or more some of the blocks are taken
out and analysed. The results arc plotted in
a leaching curve.

This leaching test is very severe and many
salts which arc usually designated as in-

soluble, as for example, calcium arsenate,
Preservative No. of
specimens

Boliden salt 10
Boliden salt 10
Boliden salt 10
Sodium arsenate 10
mZinc arsenate 10
1IChromlum arsenate 10
Zinc chloride 10
Zinc chloride 10
Creosote 10
Creosote 10
Creosote 10
Creosote 10
Creosote 10
*Untreated heartwood 10
«Untreated sapwood 14
«Untreated sapwood 10

1Zinc and chromium
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smallness of the pieces, reliable results are
obtained within a comparatively short time.

Several kinds of wood have been investi-
gated, including pine, spruce, birch, and
beech. Before the end of 1930 more than
1100 such test pieces wore placed in the
ground at these two fields. The comparative
results from the test field in Skane in the
southern part of Sweden, with pine wood
treated with the Boliden preservative, zinc
chloride, sodium arsenate, and creosote are
given in the accompanying table.

Number

Lbs, of pre- Date of destroyed
servative per placing in at

cu. ft. ground Sept. 30,
1940
0.144 AsjOj Sept. 21, 1036 0
0.288 Asj06 Sopt. 21, 1936 0
0.47 As,0, Sept. 21, 1936 0
0.194 As,0, Aug. 3, 1935 9
0.275 As,0, Aug. 3, 1935 0
0.265 As20, Aug. 3, 1935 0
0.25 zZnCl, Aug. 3, 1935 8
1.475 ZnCl, Aug. 3, 1935 4
12.3 Creosote Aug. 3, 1935 0
7.4 Creosote Aug. 3, 1935 0
7.0 Creosote Sept. 21, 1936 0
11.6 Creosote Sept. 21, 1936 0
15.8 Creosote Sept. 21, 1936 0
— Sept. 21, 1936 1
Aug. 3, 1935 14
— Sept. 21, 1936 16

;he Boliden salt.

* 9 heartwood pine pieces are still remaining butare badly attacked.

* The average life of untreated sapwood was 27.8 months

are easily leached out in this way. Leaching
during 30 days in the manner described thus
reduces calcium arsenate to only 2.2 per cent,
of the original content. The leaching curve
for this tardily soluble salt is by this teach-
ing method found to be about the same as
the curve for soluble salts, for instance,
sodium arsenate although a less severe test
shows a great difference between these two
salts. Both of them are evidently not suffi-
ciently resistant to teaching to be used as
wood preservatives.

Leaching tests carried out in this way give
consistent and reliable results. The amounts
of arsenic acid remaining in the wood treated
with Boliden salt after 2, 15, and 30 days
of teaching were respectively 80, 87, and 64.7
per cent, of the original content. Tests
carried on for five months have shown that
only a small additional percentage is leached
out betwen 30 days and 5 months.

These very important laboratory tests give
a good picture of the quality of the different
preservatives. The crucial test, however,
has to be carried out in the field. Such field
tests for testing the treated wood against
decay have been going on since the begin-
ning of 1935 at two places in Sweden. Test
piecs, 1.5 cm. by 2 cm. by 75 cm. in size,
of sapwood treated with the Boliden preser-
vative with different retentions have been
placed in the ground, together with pieces of
the same 6ize treated with other preserva-
tives with different retentions, as well as un-
treated 6ap and heartwood controls. Because
of the close contact with the soil and the

Wood treated with the Boliden salt has
roved to be resistant to termites and marine
orers (Teredo).

Tests against termites have been carried
out in Australia, South Africa and India.
Pieces of pine sapwood, 4 cm. by 4 cm. by
60 cm. in size, double treated with zinc
arsenate and chromium arsenate placed in
the ground in South Africa in May, 1936,
are still completely unattacked, whereas un-
treated specimens were attacked after three
months and were destroyed completely in
August, 1938. Another set of smaller test
pieces were placed in August, 1937, of which
the untreated specimens were completely
destroyed in August, 1938, whereas the pieces
treated with Boliden salt are still intact.

Tests to investigate the resistance against
marine borers are being carried out at the
harbour of Gothenburg, at Kristinebergs
Zoological station at Fiskebackskil (both on
the west coast of Sweden) and at the Poly-
technic University at Trondheim, Norway.
At these places, the wood treated with the
Boliden salt has proved quite resistant. The
tests in Sweden have been under way for
more than six years, and the tests in Norway
for three years. Some tests with 6-ft. poles
have also been carried out in the Panama
Canal zone with equally good results.

The Boliden preservative is being investi-
gated further in Sweden by the Government
Testing Institute and, in the United States,
at. the 'Forest Products Laboratory in
Madison, Wis. The last-mentioned investi-
gation consists of extensive field tests.
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Personal Notes

The Executive Council of the Imperial
Agricultural Bureaux lias elected as its chair-
man Lieut.-Col. J. G. the
representative of Canada.

Robertson,

Mr. D. B. Whitrietda, a director of Todd
Bros., Ltd., St. Helens and Widnes,
has been returned unopposed as a “ non-
political ” councillor for the Cronton divi-
sion of Whiston R.D.C., Lancashire.

Mr. J. Davidson Piiato, O.B.E., director
and secretary of the A.B.C.M., is a member
of the F.B.L mission, headed by Sir Guy
Locock, which has gone to Denmark to dis-

cuss Denmark’s import requirements and
how far Britain can meet them.
Professor 13. T.P. Barker, who has

been chairman of the Microbiological Panel
of the S.C.I. Food Group for the past three
years, has retired from that position, and

Professor Il. D. Kay, F.R.S., has been
appointed in his place.
Dr. W. H. Coates, of I.G.l., Ltd., has

been appointed a member of the advisory
committee set up by the Board of Trade iu
connection with the census to be

1948 in respect of production inthe year
1947.
Professor Gilbert W. Robinson, Pro-

fessor of Agricultural Chemistry in the Uni-
versity College of North Wales, and Direc-
tor of Soil Surveys for England and Wales,
is visiting Spain and Portugal under the
auspices of the British Council for a short
period to lecture, at the invitation of scien-
tific organisations, on agricultural and soil
science subjects.

Mr. C. M. W hittaker, B.Sc., was elected

president of the Society of Dyers and
Colourists, in succession to Dr. C. J. T.
Cronshaw, at the annual meeting on
March 29. Mr. Whittaker is a director of

Courtaulds, Ltd., on the staff of which com-
pany he has been since 1920. He is a chem-
Ist by training and by predilection, and has
contributed greatly to the technology of dye-
stuffs and dyeing, not only in his invigorat-
ing lectures and his standard textbook,
Dyeinij with Coal Tar Dyestuffs, but also by
virtue of his tireless service to the industry.
He has already been vice-president of the
Society of Dyers and Colourists, and in 1943
was awarded the Society’s Gold Medal, in
recognition of exceptional services.

Obituary

Mr. Ettis Jones, Of Stretford, who died
on March 28, aged 82, had been for many
years with J. S. Morris & Son (Qils), Ltd.,

oil and grease manufacturers, of Cross
Lane, Manchester, until his recent retire-
ment.
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Mr. Frank Browne, F.R.I.C, late of
Hong Kong, who died at Ealing, Middlesex,
on March 26, aged 81, had been a Fellow of
the Royal Institute of Chemistry since 1908.

1946

Sir Clarence Bartholomew, O.B.E.,
who died at Lower Kingswood, Surrey, on
March 31, aged 6G was chairman and
managing director of Bryant and May, Ltd.,
and of the British Match Corporation, Ltd.,
having entered the match business of Bryaut
and May in 1901. In 1918-19 he was secre-
tary of the Match Control Board, and in
1940 he became chairman of the administra-
tive committee of the Matches Control.

Mr. Harold W right, whose death at his
Middlesbrough home, at the age of 77,
occurred on March 28, was chief metallur-

taken in
Mr.
Harold
Wright.

gist to Dorman, Long & Co., and his pass-
ing will be widely felt in the metallurgical
world. He had served the Dorman, Long
group for 62 years and had been chief
metallurgist since 1918. In fitting recogni-
tion of his long and outstanding work, the
firm endowed the Harold Wright triennial

lecture, which is given by “ an eminent,
authority in metallurgical, chemical, or
kindred subjects.” = - —

His * valuable contributions made over
many years to improve the technique of
iron and steel manufacture ” was recognised
last year by the Iron and Steel Institute,
which awarded him its gold medal.

An appointment as chief assistant chem-
ist to the North-Eastern Steel Works opened
Mr.  Wright’s career. Later, as blast-
furnace and coke-oven manager- to Sir
Bernard Samuelson & Co., he took an active
part in the supply of molten basic iron to
Dorman, Long’s Britannia Works when the
firm introduced the hot metal process more
than 40 years ago.
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CLAYTON, SON & CO. LTD., HUNSLET, LEEDS

CHEMICAL PLANT, PLATEW ORK of EVERY DESCRIPTION, TANKS, OIL REFINING PLANT, STEAM
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QUITE A TALL

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

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

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

Please ask for a copy of
our new Brochure.
Altenquiries in the United

Kingdom and Ireland to—

Newton Chambers &
Co., Ltd., Thornctiffe BurBAtythd
Ironworks, nr. Sheffield

NEWTON CHAMBERS SCO LTD THORNCLIFFE Nr SHEFFIELD

London Office: ARTILLERY HOUSE, ARTILLERY ROW, |S.W.I." I
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The Refining of Copper Residues—I11
Variations of the Reverberatory Process

by O. P. EINERL, Dr.Eng. and FREDERIC NEURATH, Ph.D.
(‘Continued, from The Chemical Age, March 2, 1946, p. 239)

QUIPMENT used in a different process

was developed and successfully used in
the copper refinery of Lissauer & Co,,
Cologne,2 as shown in Fig. 11. A melting
furnace of the ordinary drum type is
mounted on rollers so as to rotate, and is
provided with a pouring spout and an outlet
opening for the heating gases. Below the
melting furnaco is a second furnace, the
“ reaction furnace ” arranged also on
rollers. This furnace is provided with an
opening at the top, through which it is filled
and emptied and through which the gases
escape during the blowing operation.

As mentioned before, we have no means
of removing oven small amounts of lead
from a copper alloy containing tin and zinc,
without resorting to the relatively expen-
sive procedure of eliminating the tin and
zinc from the copper. But by doing so, the
valuable tin, oxidised to Sn02 will he found
in the * mixed oxides.” It is therefore
imperative to keep high-lead residues
separate from liigh-tin, low-lead residues.
Similarly, we have no methods of separating
antimony from copper-base alloys, so that
it is necessary to segregate lead-base and
tin-base white metals (chips, turnings, etc.),
which usually contain large amounts of anti-
mony, from otherwise low-antimony mate-
rial. Such segregation, however, is not
always possible and metal refiners have
often to deal also with gunmelal borings
badly contaminated with white metal.

The Lissauer Plant

The Lissauer process is designed to deal
with such material, and the plant is oper-
ated as follows. The melting furnace is
charged through the door shown on the
right in the lower diagram. From time to
time the furnace is rotated into the position
indicated by dotted lines in the upper
diagram, so that a portion of its
content flows into the reaction furnace,
which is likewise rotated into the position
indicated by dotted lines. Both furnaces
are thereupon rotated back to the position
indicated in full lines.

The temperature of the fluid metal bath
in the “ reaction furnace” is maintained

by gas, oil, coal dust, or the like, and an
oxidising atmosphere is maintained in the
furnace above the charge by suitably regu-

longitudinal Section through the Melting Furnace

Fig. 11. Lissauer rotary furnace and gas

reaction furnace for separating and

recovering metallic impurities from
copper-base material.

lating the combusion of the burner. A
short greenish-blue flame is indicative of an
oxidising atmosphere, a colourless flame in-
dicates a neutral atmosphere, and a feebly
luminous yellow flame denotes a reducing
atmosphere.

Reducing gases, such as Ha CO, water
gas, town gas, producer gas, or coke-oven
gas are now introduced through tuyéres and
a conduit into the molten metal. The gas
forced into the bath displaces the zinc,
which is in the labile state, or the zinc
vapour, from the metal bath. A one-ton
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charge will require irom 3500 to 5000 eu. it. stopped without pouring, and 1 per cent, of
of gas according to’the Zn content present. copper pyrites is added to the metal bath
The freed zinc vapours burn in the flue to and melted therein, an operation requiring
zinc oxide which is in these circumstances about 10 minutes. The reaction furnace is

practically free from Sn but contains about then again brought into operation and gas,

10-15 per cent. PbO. During this part
ot the treatment the furnace atmo-
sphere must be maintained slightly re-
ducing (yellow flame) until the zinc
has been removed. The working tem-
peratures lie between 1100° and
1400° C. and depend on the nature and
composition of the material to be
treated.

As soon as the evolution of zinc
slackens off—indicating the end of the
reaction—samples are taken from the
metal bath and Cu and Pb are quickly
estimated. Only small quantities of
Zn, well below 0.5 per cent, and
mostly not more than 0.2 per cent.,
will remain; Pb will be reduced con-
siderably; but practically the whole
Su content will be found in the metal.
In many cases the metal, freed from
its zinc content, will now be suitable
for use as an alloy either directly or
after blending. The reaction furnace
is rotated around its axis into the posi-
tion indicated in dotted lines on
Fig. 11, so that a part or the whole

of the furnace contents flow from the Fig. 13. Section through shaft of copper blast
opening k into the ladle. The mix- furnace.

ture of ZnO and PbO, containing

mostly about 88 per cent, ZnO, 10-12 per preferably preheated gas, of a temperature
cent. PbO, and about 0.2 per cent. Sn02, is of about 800°C. under a pressure of 0.7 atm.
collected in a bag filter. (10 Ib./sq. in.), is again forced into the metal

If it is desired to carry on with the refin- bath at a rate of 40 to 50 cu. ft./minute. At

MECHANICAL
iFEEDER
SHAFT
LAUNDER 1Q___
CONVERTER LADLE CIAY TAMPING MAIN FLUE
HEARTH
I'setuerior :j
11 FOREHEARTH ij FIREBRICK
TAMPED FIRE
CIAY
CHROME BRICK FIREBRICK TO'SIAD DRAIN

Fig. 12. Lay-out of a copper blast furnace, 4-ton capacity

the same time, how.
ever, the oil and air
supplied to the
burner are so regu-
lated that a short
flame of greenish-blue
colour (no  longer
yellow) indicates a
highly oxidising at-
mosphere.

Almost immediately
a vigorous evolution
of Sn02 takes place,
the progress of which
can be followed bv
the intensity of the
fume formation in
the same way as in
the case of zinc.
After the evolution
of fume has slack-
ened off, samples are
taken and eventually
a copper freed from
Zp, Pb, and Sn re-
sults, with about the

ing in order to remove tin, or amounts of same composition as that obtainable in a
antimony which would be harmful to the reverberatory furnace. But, unlike in the
use of the metal, the reaction furnace is reverberatorv process, the oxides trapped
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in the filter from the
oxidation period con-
stitute a highly con-
centrated tin  oxide

with about 70-75 per
cent. SnO,, 15-20 per
cent. PbO, 6-8 per
cent. ZnO, and 0.5 per
cent. CuO.

The advantage of
the reaction furnace
therefore is that not

only can valuable vola-
tile metal be separated

from the copper base
residues in what
amounts to a single
operaition—thus  being
(practically completely
recovered—but also
that only small

amounts of slag (about
3 per cent, of the metal
treated) are obtained,
having a metal content
of about 50 per cent.

Blast Furnaces

The smelting of cop-
per residues in copper
blast furnaoes follows
the same lines as those
developed for tho
smelting of sulphide
copper ores; in fact,
they are usually added
to roasted pyrites and
it is often advisable 10
have the copper resi-
dues roasted as well.
The impurities to bo
expected are in fact
very similar. Boasted
impure cement copper, roasted residues from
copper sulphate production, roasted cyanide
waste from electroplaters, etc., will contain
oxides, sulphates, and undecomposed sul-
phides of copper and iron, and to a lesser
degree of zinc, lead, and managanese.

The blast-furnace process aims at produc-
ing copper matte, i.e., a sulphide which has
been prepared artificially by fusion. A
copper matte consists of; a mixture of cup-
rous sulphide, Cu,S, and ferrous sulphide,
FeS, in any proportion.

The affinity of copper for sulphur is very
strong as compared with that of other metals
and much stronger than the affinity of cop-
per for oxygen. The smelting to a matte
of copper residues high in Si02 (foundry
sand, etc.) and rich in metallic impurities,
together with iron pyrites and roasted sul-
phide copper ores, is just one step in
bringing the copper content to a higher con-
centration by removing a certain portion of
of the accompanying Impurities.

In the reduction fusion Cu, Fe,

Fig. 14

and S
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Charging a modern c onverter.

form a matte, while the gangue with the
necessary fluxes forms the slag consisting
of SiO., FeO, CaO, some Al120, and other
bases. From the addition of excess coke,
to act as a reducing agent and to furnish the
lieat for the reduction, the following reac-
tions will take place23:
4 CuO + 3 FeS 2 C + Sio.
= 2Cu3S.FeS + Fe2Si04 + 2 CO.
Cu4Si04 -f 2 FeS
= 2 CuS + FeniO,

2 Cuso, + 3 C
= Cuxs + S02 + 3 CO.
CaS04 + 4 C
=CaS + 4 CO
CaS + Cud
= Cus + CaO
2Cu0 + C
= 2 Cu + CO,
2 Cu + FeS
= Cuxs + Fe.
There is little danger of copper being

oxidised as long as there is enough FeS



372—Metallurgical Section

present to sulphurise any metallic copper
or copper silicate that may have entered the
blast furnace or been formed in the down-
ward passage of the charge.

The main requirements that the silicate
slag has to fulfil are : (1) it must form at
a low temperature; (2) it must require little
superheating to be fluid; (3) the specific
gravity must not be too high (to allow a
satisfactory settling and separation of
matte); and (4) it must be cheap, i.e., not
much flux required.

Characteristics of Slags

As a general rule it can be said that the
formation temperature of the slag decreases
as the *“ silicate degree ” rises, but also,
with a rising “ silicate degree,” the fluidity
of the slag decreases. *“ Silicate degree ”
is the ratio of oxygen atoms combined with
Si to the oxygen atoms combined with the
base metals in the silicate. For example,
the * silicate degree” of CaSiO or
Ca0.SiO. is 2 to 1 and the slag is a disili-
cate. The *“ silicate degree ” of Ca.SiO,
or 2 Ca0.Si02is 2 to 2 and therefore equal
to “1” and the slag is a monosilicate.
Monosilicate forms at a higher temperature
but is more fluid than a disilicate, while
the sesquisilicate lies between the two.

Basie or monosilicate slags are thin and
fluid, but more corrosive to furnace refrac-
tories than more * acid ” slags, such as
sesqui- and di-silicate slags. As the copper
slags are usually discharged from the fur-
nace at 1100°-1300°C., the slag must be
liquid and free-running at this temperature.

Most copper blast furnaces are water-
cooled throughout, as almost every furnace-
man works for some pyritie effect in order
to oxidise part of the sulphur and iron in
the charge. This is done by forcing a large
volume of air into the furnace, and the
result is that the top becomes hotter than
a shaft of brick could stand. W ater jackets
are of soft steel and not of cast iron.

The “ settler ” or forehearth of the blast
furnace serves not only as a separator of
matte and slag, but also as a holder for
matte. The matte is tapped at intervals
into ladles and conveyed to the converter.
The settler consists of a boiler-iron' shell
lined with refractory material and has
usually one slag overflow and two matte
taps. The hearth of the furnace is erected
on ribbed cast-iron plates supported by iron
posts and jack screws. The masonry of the
hearth is encased by heavy ribbed cast-iron
plates firmly bolted together.

Conversion of Copper Matte

The operation of treating the artificial
sulphide “ matte ” to produce metallic cop-
per is called converting. This is done by
oxidising iron and sulphur in a converter
by means of blowing air through the molten
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matte to which siliceous material has been
added. The following reactions occur2l:
2 FeS43 03=2 FeO+2 S02+ 224.000 eal.
x FeO.+y Si02=x(FeO).y (Si03 [slay].
As soon as all the iron is oxidised, Cu,
begins to oxidise and the cuprous oxide
formed reacts immediately with further
quantities of Cu3S, thus:

2 CujS+3 0,=2 Cu304-2 SO02

2 Cu0 +Cu3s= 6 Cu 4 SO,

The early copper converters copied the
Bessemer steel converter with acid lining
(silica or siliceous ore). The modern con-
verter, shown in Fig. 14 in process of being
charged, is a basic-lined type, which gives
better resistance to the action of the basic
FeO. A ‘’description of modern copper
smelting practice using converters has been
given by Macleod in Mining and Metal-
lurgy.21

During the blowing period the tuyeres
must he punched almost continually. The
appearance of the flame and of metallic cop-
per on an inserted steel rod determines
when the blow has been completed. The
copper produced ill the converter will con-
tain between 98 and 99 per cent. Cu, and

is called blister copper. The impurities
still present will be Ni, Co, Fe, Sn, Sbh,
Zn, and Pb. Furthermore, if the blowing

period was too short, the copper will con-
tain a small amount of sulphur; if blown
too long* it will contain dissolved 0u30.
The blister copper is transferred into a
casting furnace and from this furnace finally
cast into cakes for shipment or anodes for
further electrolytic refining.
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Errata

p. 142, February 2. Caption of Fig. 5 should be,

" Section through 5-ton grate-flred reverberatory
furnace.”

p. 237, March 2. Caption of Fig. 9: for “ globules of
Cu2” read “ globules of Cu20.”
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Corrosion of Metals

New Phosphating Methods of Protection
by W. G. CASS

EVERAL interesting and important de-

velopments have taken place in recent
years in the well known process of phosphat-
ing metal surfaces to withstand corrosion.
These include a very considerable shorten-
ing of the time required; an extension of
the method to other metals than iron or
steel; a lowering of the temperature neces-
sary from nearly boiling point to room tem-
perature ; the use of phospliated black plate
as a substitute for tinplate in food canning;
and the use of phosphating as an aid to
lubrieatiou in many metal working opera-
tions, such as deep drawing, wire manufac-
ture, etc.

The last-mentioned is not, indeed, parti-
,cularlv recent, so far as the patent litera-
- ture is concerned, for as early as 1921, J. H.
Gravell, in U.S. Pat. No. 1,428,087, pro-
posed a thin coating of iron phosphate on
steel prior to rolling, drawing, etc., in order
to reduce risk of corrosion, and although
lubrication was not specifically mentioned,
it was clear that anything which reduced
corrosion or increased adhesion of the lubri-
cant used—as phosphating was then known
to do—would be a powerful aid to lubrica-
tion. Some years later, about 1935, P.
Singer in German}' (Ger. Pat. 673,405) pro-
posed the application of the ordinary phos-
phating methods for coating and lubricat-
ing metals to be drawn, rolled, etc.; and in
1937, in a somewhat different but related
sphere,"it was suggested that piston rings
for automobile engines should be phospliated
in order to prevent seizing or sending. In
this connection, too, reference may be made
to the report issued last year by the Auto-
mobile Research Committee of the Institu-
tion of Automobile Engineers, on the use
of phosphating and other methods to pre-
vent scuffing of gears.

Recent German Work

A considerable amount of work was done
in Germany during 1940-44 and earlier,
by the Metallgeselisehaft Akt. Ges, of
Frankfort. The earlier work is covered by
English, German and other patents, and
includes special treatment of iron, steel and
other metals with solutions of phosphates or
oxalates prior to drawing and shaping. Later
work by the research staff of the same com-
pany has recently been described in the
German technical press (1944), but does not
add much to what is already known in this
country. Various advantages are claimed,
such as reduction in drawing load, increased
number of operations without, risk of seiz-
ing, improved appearance, and the possi-

D

bility of using low-oil emulsions in place of
the highly viscous preparations hitherto em-
ployed. Use of the right type of lubricant
1s, of course, important, and its adsorption
by the metal surface and adhesion thereto
are greatly increased by phosphating.

Great progress has been made recently in
reducing the time necessary for phosphat-
ing. This has been achieved largely by
addiqg accelerating agents to the phosphat-
ing solution or bath, such as a nitrate,
nitrite or sulphite. These act as oxidisers
and removers of the hydrogen set free in
the phosphating process. A  so-called
hydrogen blanket is formed at the
surface of the metal and if not removed
would slow down and soon stop the process.
The latest methods of acceleration include
also the adoption of spraying under pres-
sure, and the use of resilient rollers arranged
in series. By these various methods the
time required for operating the process has
been reduced from about an hour, necessary
with the earlier methods, to a matter of
seconds, or at the most one minute. It is
thus possible also to adopt mass-production
or belt-conveyor methods and use the pro-
cess on a large scale.

Low-Temperature Methods

A further new and comparatively recent
improvement is the lowering of the tem-
perature required. Usually this has been
near the boiling point of the phosphating
solution, that is to say in the neighbourhood
of 98°C., although with certain types of
bath it may be much lower. The still lower
temperature claimed in some of the patent
specifications, like the speedier working, is
partly due to spraying under pressure,
partly to the warming effect of the pre-treat-
ment and cleaning of the metal, but largely
and chiefly to the addition of special mate-
rials to the bath, whereby the proportion
or concentration of certain elements and the
acidity of the solution are controlled within
very exact limits. Thus, in a recent account
of what is called the cold Bonderising
(phosphating) process in Germany, the fol-
lowing basic factors in cold phosphating are
described in detail; pH value (acidity),
concentration of phosphate and of metal,
choice of suitable accelerator and auxiliary
accelerator, and the concentration thereof
in the solution.

This combination of reduced time and re-
duced temperature for phosphating has
proved particularly valuable in another im-
portant development—the use of phospliated
sheet iron, or black plate, in place of tin-
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plate for food containers or cans.  Several
patents of the Pyrene Co., Ltd., in this
country and of the Parker Rustproofing
Co. in the U.S.A. cover the phosphating of
iron sheet or strip, by a more or less con-
tinuous method, to be fabricated into cans.
See. for example, Br. Pats. Nos. 554,348,
554,734, 557,846, and 561,670. It is true
that, in the U.S.A., considerable attention
has been given to the possibility of econo-
mising tin consumption by using electrolytic
tinplate instead of the usual hot-dip plate,
as the former requires much less tin than
the liot-dip tinplate. But numerous tests
have been made also with Bonderised {plios-
phated) black plate, especially for the ends
of the containers. Tinplate of one sort or
another is still preferred apparently in the
U.S.A. for the bodies of the containers, as
a general rule. In Germany, however,
whether the tin shortage has been much
more acute and dates much further back,
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Bonderised black plate has been extensively
used for food containers for many years,
since 1937, if not earlier. The need was, of
course, still greater during the last war, and
black plate was still moro extensively used.
Improved methods for the mass production
of food containers were developed.

In all cases the Bonderised plate requires
a finish of enamel or lacquer, and the adhe-
sion of this to the phosphated metal surface
is much better and stronger than with other
kinds of preliminary surface treatment. As
a general rule it may be said that phos-
phated black plate is a good substitute for
tinplate, and may be' even better in some
cases; but owing to the great variety of dif-
ferent foods now put into cans, no hard and
fast rule can be laid down. Research in
this field is being continued, and some of it
was reported by Adam and Dickinson, in
their paper read at the autumn meeting of
the Iron and Steel Institute last year.

Anodising Magnesium Alloys
Some Post-War Applications

OMMERCIAL aircraft of the future arc

expected to be made largely of mag-
nesium alloy because of its exceptional
strength/weight ratio, its rigidity, the damp-
ing effect it has on vibration, and because
the tremendous expansion of magnesium pro-
duction for war needs will make unprece-
dented quantities of this light metal avail-
able at an economic price.

With increase of size of air transports,
however, their production cost goes up, and
each aircraft involves a larger capital invest-
ment. which must be protected, so that it is
necessary to extend the service life. The
problem with magnesium alloys has been to
make them sufficiently resistant to corrosion
to preserve their strength for a satisfactory
life expectancy. Good resistance to corro-
sion is particularly valuable in the case of
skin sheets for covering the fuselage and the
wing and tail structure; some of these sheets
are only 1/32 in. thick or less, and even
a little corrosion would have a relatively
large weakening effect.

Some aircraft companies have found a
partial solution of the problem in the appli-
cation of oxide, hydroxide, carbonate, and
dichromate coatings. These are applied
variously by heating, by heating under, pres-
sure in an autoclave, or by electro-deposi-
tion, the last method being the most prac-
tical for quantity production. All the coat-
ings provide fair corrosion resistance, but the
sealed chrome pickle or acid dichromate
treatment is most effective in this respect,
while oxide, hydroxide, and carbonate coat-
ings are much the most resistant to mechani-
cal abrasion.

Interest is being shown in a method of

anodising developed as a result of experi-
ments using the electro-chemical process and
various electrolytes. The process is notably
simple and gives good results, and the pro-
tection afforded to magnesium alloys against
not only corrosion, but also abrasion and
scratching, is said to be superior to that of
any other known practical treatment for the
purpose. The coating produced is harder
than the metal, and tests have shown that it
would protect the alloys even during form-
ing operations as well as from scratching
during assembly of parts. These considera-
tions make it suitable for application in the
manufacture of furniture, toys, etc., and elec-
tric appliances. Castings given only the
anodic treatment look almost ornamental
and all that is needed to preserve the beauty
is a wax coating. It is possible, however, to
produce highly-coloured castings if desired.

An alkaline electrolyte consisting pri-
marily of caustic soda is used in the pro-
cess, which may be operated on either alter-
nating or direct current. Eo noticeable
change in effectiveness of the electrolyte has
occurred during four months of use. A series
of four tanks at one plant are used for an
unbuffered alkaline cleanser, a hot-water
rinse, the anodising electrolyte, and a final
rinse in a dilute chromic acid solution. All
magnesium alloys in sheet and extruded
forms and forged parts are being, anodised
simultaneously, but castings ire treated
separately at a slightly lower temperature.

Parts are racked for the process by means
of H-type clamps made of magnesium, which
have been found convenient and durable.
Use of a hot-air dryer after the chromic
acid rinse'is recommended. Immediately
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after drying, the alloys are dip-primed com-
pletely to seal the anodic finish and help
prevent corrosive media from coming into
contact with the magnesium while parts are
being assembled. This dip-priming would
be omitted and a hard wax coating applied
in the case of parts intended for household
or other articles where an attractive finish
is desired and the wax will provide sufficient
protection.

Heat tests of anodised alloys showed that
temperatures up to 700° F. had very little
effect on the corrosion resistance of any of
the finishes. An important point in aircraft
manufacture is that explosive rivets filled
with magnesium metallic powder do not
blow off the anodic finish adjacent to the
rivets and expose the underlying metal to
corrosion by salt spray.

Metallurgy of Antimony

Beneficiation of Low-Grade Ores

ANOTE in a recent issue of the South
African Mining and Engineering Journal
summarises ihe processes employed il the
beneficiation of antimony ores, quoting ex-
tensively from Wang and Riddell’s new
volume *“ Reduction and Refining of Non-
Ferrous Metals.”

Where the consideration of freight to dis-
tant smelting centres is of importance, it is
stated, or where the ore contains valuable
constituents apart from antimony, the bene-
ficiation of low-grade antimonial ores by
gravity concentration, air concentration,
and flotation is either being planned or
actually in effect in all producing regions.

For an ore containing an appreciable
amount of arsenopyrite, it is sometimes ad-
visable to use differential flotation to get
rid of the arsenopyrite, which otherwise
would contaminate the product from the
pyrometallurgical treatment of such ore.
Of all the concentration methods, flotation
appears to be by far the most satisfactory.
Hydrometallurgical or electrolytic methods
of extracting antimony are uneconomical,
and only under exceptional high prices and
in special circumstances may their adoption
be recommended.

It is to be emphasised that whatever
smelting method is followed an antimony
plant must have a particularly good flue and
condensing system. With ordinary settling
devices—such as flues with reduction or ex-
pansion of cross sections, Freudenberg
plates or Roesing wires—only dust larger
than 10 microns can be deposited, hence
antimony fumes, in which the particles range
from 0.3 to 1.0 micron, and settle very slowly
even in still air, cannot be effectively depo-
sited. The usual cyclone dust catcher acts
ineffectively with antimony fumes; even the
multiclone cannot settle particles smaller
than 0 microns. Filtration of fumes by
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means of bag filters has been adopted at
many antimony works. The Cottrell preci-
pitator has been adopted at a few places and
has proved its worth as a secondary cleaner
for the oxide fumes. Scrubbing or washing
the fumes, involving as it does the intimate
mingling of the fumes through the action of
sprays or jets of water, is not thoroughly
effective in precipitating the oxide. How-
ever, the recently-developed Peabody pro-
cess, an improvement of the old-time scrub-
ber, may be applicable to the condensation
of antimony fumes.

Of the 112 known minerals containing
antimony, the only really important ore is
stibnite—Sb2S3. For various grades of ore,
however, the following methods are gener-
ally adopted :

(1) Sulphide ore containing £20 (say, 15
to 25) per cent. Sh, the volatilisation
method.

(2) Sulphide ore containing *35 (say,
25 to 45) per cent. Sh, the blast-furnace
method.

(3) Sulphide ore containing =50 (say,
45 to &) per cent. Sh, the liquation method,
and the English precipitation method.

(4) Oxide ore containing =30 (say, 25
to 40) per cent. Sh, the blast-furnace method.

(5) Oxide ore containing =50 per cent.
Sb, the direct-reduetion method.

(6) Mixtures of sulphide and oxide ore,
the blast-furnace method.

Dead roasting of sulphide ore to the stable
tetroxide, as a process for the treatment of
rich ore, is now obsolete.

CHROME ORE PRICES

The following prices for chrome ord apply
as from April 1 (prices quoted are per ton) :

Refractory  grades—Rhodesian Imperial
grade, £10 15s.; Transvaal, first grade,
£8 17s. Gd. . Metallurgical grades—

Rhodesian lumpy metallurgical, £10 17s. Gd.,
Rhodesian washed concentrates, £10 17s. Gd.,

Baluchistan, £10 15s. Chemical grades—
Rhodesian Dyke chemical, £10 17s. Gd.,
Transvaal chemical concentrates, £11,

Baluchistan, £10 15s.

TIN EXPORT PRICES

The Ministry of Supply announces that as
from April 1, the price of tin sold by the
directorate of Non-Ferrous Metals for export
from the U.K. is £357 per ton, f.o.b. U.K.
port for common tin in ingots (of 09 per cent,
minimum purity, but less than 90.75 per
cent, tin content) in lots of one ton and up-
wards, with the usual extras for all other
grades, shapes and sizes.

Steel production in South Africa amounted
to 518,230 tons in 1945, as compared with
466,21G tons in the previous year, and
326,154 tons in 1942.
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Light Metal Manufacturers
New Association Formed

GROUP of Light Metal Manufacturers,’

which originated in war-time with the
pooling of technical information in the
national interest, have recently collaborated
to form a development organisation known
as “ Alar.” Through this organisation the
co-operative efforts of the technical staff of
each of these manufacturers is now being
applied to the peace-time requirements of
industry.

The purpose of Alar is, firstly, to ensure
that the present high standard of secondary
aluminium alloys is maintained, and,
secondly, to promote their use by bringing
about a wider appreciation of their proper-
ties. The research programme, which in-
cludes the development of new alloys, is be-
ing carried out in close collaboration with
other technical and research associations. An
important feature is the issuing of publica-
tions bringing to the attention of present
and potential users up-to-date information on
the properties and applications of aluminium
alloys. A technical advisory service with
considerable scientific resources is available
without charge to all users of aluminium
casting alloys.

Further particulars, including details"' of
Alar’s inspection service, which is run on
similar lines to that maintained by the
Aeronautical Inspection Department during
the War, may be obtained from the Secre-
tary, Alar, Ltd., 6 Old Jewry, London, E.C.2
(ROYal 1291).

Malayan Tin Industry
Estimated Output for Four Years

N amplified summary of the report Ol

the Malayan tin industry by Mr. A. D.
Storke, Adviser to the Secretary of State
for the Colonies for this purpose, says that
the estimated output of recoverable tin
metal from all sources in Malaya is 12,300
tons for 1946, 46,150 tons for 1947 72,800
tons for 1948, and 73,500 tons for 1949.
These estimates are subject to the availa-
bility of native labour and European staff,
transport, mining equipment, manufacturing
facilities, electric power, and coal. About
70 per cent, of the former local labour
forces is available and, with a few excep-
tions, has been put to work by the tin
mining companies.

The principal power stations are in opera-
tion and, subject to repairs, should be able
to meet an increasing demand. The chief
bottleneck in respect of power supply is
coal. Although plans have been formulated
for increased production, it will be necessary
to import coal in 1946 and 1947 to meet
Malayan requirements.
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Dr. C. H: Desch, F.R.S., will be inducted’
as president of the Iron and Steel Institute
at the annual general meeting on May 1.

Mr. A. G. Chartes, Who has bee.i with
the Directorate of Non-Ferrous Metals
since the beginning of the war, has been
appointed Director in succession to Mr.
R. D. Burn.

Mr. C. F. Batstone, formerly Midland
branch manager of the British Aluminium
Co., Ltd., has been appointed principal
assistant sales manager. Mr. C. G.
POUNtney has been appointed Midland
branch manager.

Mr. K. G. Lampson, who has been De-
puty lIron and Steel Controller since Janu-
ary, 1943, has been released by the Minister
of Supply in order to return to industry.
He will continue in an advisory capacity to
the Controller.

Mr. G. Il. Latham, who has been
appointed president-elect of the British Iron
and Steel Federation to take office in 1947
in succession to Mr. Ellis Hunter, is chair-
man and managing director of Whitehead
Iron and Steel Co.

Mil. J. D. A. Howie has taken up his
duties as acting superintendent of the Scot-
tish Laboratory of the British Cast Iron
Research Association. He has held posts as
metallurgist with Mirrlees, Watson & Co.,
Ltd., Philips Blackburn Works, Ltd., and
other companies.

Mr. A. E. McKay Smith is relinquishing
his position with the development and Re-
search Department of the Mond Nickel Co.,
Ltd., to take charge of the foundry consult-
ing activities of the Keighley Laboratories,
Ltd., consulting metallurgists and foundry
specialists, as from May 1.

Professor J. Neill Greenwood, D.Sc.,
who has occupied the Chair of Metallurgy at
Melbourne  University since 1924, "has
accepted the invitation of the Council of the
University to occupy the new Chair of
Metallurgical Research, establishment of
which was made possible by contributions
from the Broken Hill group of companies.

“LION BRAND”
METALS AND ALLOYS

MINERALS AND ORES
RUTILE, ILMENITE, ZIRCON,
MONAZITE, MANGANESE, Etc.

BLACKWELL’S
METALLURGICAL WORKS LTD.
GARSTON, LIVERPOOL. 19
ESTABLISHED 1869
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Manufacturing Laboratory Chemicals
New B.D.H. Plant at Poole

T has recently been announced that the
British Power Boat Company’s factory at
Poole, Dorset, has been allocated by the
Board of Trade to thelBritish Drug Houses,
Ltd. During the war this factory was used

has been practically destroyed, and there
is at the present time a serious shortage
throughout the world of pure chemicals for
laboratory and research use. Research in-
stitutions.  universities, technical «ehnnUt

The new B.D.H. plant at Poole Harbour, here seen in a photograph taken specially for
The Chemical Age, occupies the buildings lately used by the British Power Boat

Company.

for the construction of light coastal craft,
but it is now to be adapted by the B.D.H.
to the manufacture of chemicals for labora-
tory and research use in the liorac and export
markets. We are informed that the B.D.H.
propose to transfer the whole of their labora-
tory chemical section to Poole to operate as
a separate unit, and it is expected that
within a relatively short time their present
production of pure chemicals for scientific
purposes will he very greatly increased.
Plans are being made for the transfer of a
number of key personnel on the B.D.H. staff
from Loudon to Poole, hut local labour will
be largely employed.

The German laboratory chemical industry

NATIONALISATION AND

“ Our leaders in commerce and industry
have always considered the creation of re-
serves, adequate to meet every reasonable
contingency, to be of the very first import-
ance. Their balance sheets are constructed
with caution, and understatement is pre-
ferred to overstatement. Assets are quoted
"at cost or under,” and in the interests of
both shareholders and workers, the distribu-
tion of dividends has been regarded as of
less importance than provision for con-
tinuity and progress. If. however, as is now
suggested, the State is to purchase on a

It will be noted that they still bear their war-time coating of camouflage.

and industrial concerns throughout Europe
and elsewhere are anxiously waiting for
supplies. In Britain itself, chemicals essen-
tial for the application of scientific control
in industrial development are not readily
available in adequate quantities. It is
imperative that there should be an imme-
diate expansion in the production of labora-
tory chemicals, and that Britain should
build on a sound foundation an industry in
which considerable scientific prestige has
already been won, thanks largely to the
development of the B.D.H. since its founda-
tion in 1908, with the union of a number of
old-established firmsv and especially since
tile 1914-18 war.

INFLATION

basis of dividends distributed, there may bo
a change, in this wise attitude; companies
will be tempted to distribute more and to
leave the future to take care of itself. Any
sucii change must be inflationary in its
nature and must weaken the confidence of
the public. Conservative finance is the very
basis of British credit.”—From the annual
report of Sir Ernest Bonn, chief Proprietor
of The Chemicar Age, to the members
of the United Kingdom Temperance and
General Provident Institution.
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LETTER TO THE EDITOR

Insecticides

Sut,—So once more Mr. F. N. [I’iekett
trots into the tilt-yard mounted on his
favourite hobby-horse, a fly-blown fleece
thrown ‘round his shoulders, and a
wilted hop-bine stuck in his hair ! His
somewhat overworked, overfamiliar, and
nicotinic steed stands quivering and bleed-
ing from the nostrils while his attendant,
Colin Clout, stands panting and retching,
whether from the effect of keeping up with
his master’s quixotic adventurousness or
from over-indulgence in arsenic eating we
cannot be sure. Unfortunately, in this pre-
sent' jousting, your unfortunate reviewer
has become unwittingly implicated in the
skull-cracking as a principal victim and
would escape if he could; since he cannot,
lie will endeavour to give as good as has
had to be taken.

Mr. Pickett has entered the lists in little
short of an emotional frenzy, and so it is
difficult to discern his grievance with preci-
sion with so much laying-on. Mr. Pickett,
however, would claim that it was | who
flung down the gauntlet with an “ attack ”
on DDT, and re-reading of the appropriate
passage in my review shows this to be a
preposterous suggestion. 1 claim that the
passage referred to was objective and as
fair a representation of progress during 1945
in this particular field as could be made in
the space allowable, and that compression
has not produced distortion. Moreover, it
may be of interest for Mr. Pickett to know
that | have not the remotest connection with
manufacturers of DDT or of preparations
thereof, and that the reason for my offending
remarks appearing at the season in question
is not, as he suggests, at the behest of some
wicked, lying sales manager, but simply
because it happens to be the time of the
year when, Sir, your Annual Reviews nor-
mally appear.

Inconsistent ?

Mr. Pickett is not impressed (sic) by the
research of Levis and Richards which was
reported, nor with the work of Messrs.
1.C.I., Ltd., so ably summarised by'Slade.
Worst of all, Sir, he is unimpressed by your
reviewer’s competency and objectivity.
(What| Does the scoundrel want your re-
viewer sacked with ignominy, Sir?) It
does, nevertheless, seem a little inconsistent
to reject these various works out of hand
and yet expect your readers to swallow de-
ductions drawn by Mr. Pickett from his own
—experimentations.  Because Mr. Pickett
states his conclusions and beliefs in such
stentorian tones that they reverberate be-
tween cover and cover, it does not necessarily
make them reliable, true or acceptable.

Mr. Pickett objects to Dr. Slade’s claims
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(presumably because he didn’t like ’em) and
makes the precious (if not precocious) sug-
gestion that they “ may have arisen as a
result of but few experiments.” | am per-
sonally unacquainted with Dr. Slade and
have no connection with Messrs. 1.C.I.,
Ltd., yet it seems to me that in the light
of what is generally known of the technical,
material and financial resources of this
company, to say nothing of the great proba-
bility that in their biological work full use
was made of statistical method, Mr. Pickett’s
remarks are ingenious to say the least.

Hoist With His Own Petard

It seems that Mr. Pickett falls all too
readily into the very fault he criticises in
others when he asks your readers, Sir. to
accept his statements regarding the toxicity
of DDT on “ but few experiments,” or, at
any rate, Ol “ but few ” subjects. Mr.
Pickett has had DDT blown into his eyes
and worked into cuts; he has immersed his
hands into solutions of DDT in organic sol-
vents; he has swallowed it. In fact, Mr.
Pickett seems to have tried everything with
DDT 10 accomplish his self-destruction
except the administration of DDT parenter-
ally by means of a horticultural syringe !
(It seems very necessary to hasten to add
that this is not, of course, a serious sugges-
tion.) In case an unbiassed observer might
claim that the results of Mr. Pickett’s mis-
use of himself is not statistically significant,
that is, that the (so far, happy) result is
not impossible though highly improbable,
he brings in support the unwitting aid of the
old brown cow, thus transferring his argu-
ment from the human to the veterinary field
and widening the issue; and, if one may
enter the piscatorial field, drawing another
red herring across the trail. Your reviewer
does not wish to be misunderstood. At the
risk of a reiterated accusation of “ finessing
and manoeuvring for position,” he is not at
this moment stating that Mr. Pickett’s con-
clusions are right or wrong. He merely
challenges the wisdom of arguing from the
particular to the general and merely indi-
cates his belief that Mr. Pickett’s conclu-
sions are supported by “ but slender evi-
dence.” One feels that throughout his letter
Mr. Pickett is indulging in a series of gentle
hoists with his own petard.

As to Mr. Pickett’s experiments regard-
ing the relative efficacies of DDT and 6 am-
mexane, which he states he has conducted
during the past 12 months, | herewith chal-
lenge him to publish his work. In the light
of his criticism of the Ministry of Agricul-
ture for withholding information, he can
hardly be so ungracious, as not to accept
this challenge, and | am sure you, Sir, would
offer him the hospitality of your columns.

Regarding the Ministry of Agriculture,
could it have been that they declined to
make available to Mr. Pickett uncompleted
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experimental work? Or, alternatively, did
they decline to favour him with the sight
of their work prior to publication? Either
of these grounds would seem reasonable to
your reviewer. In any case | suspect rhat
the work to which Mr. Pickett refers is now
published, nnd | refer him to Nature, (194G,
157, 286) ; though | fear he might find that
the “ talk may be high falutin " to a simple
man, as he complains; might still find it
difficult “ to determine what the truth is.”
Those whose work is reported might reply
that their reports are not directed to the
“ simple man ” nor was my review,- Sir.
Finally, Sir, Mr. Pickett’s remarks have
caused me profound offence. The very

General News

The centenary of The Chemical Society is
to bo marked by celebrations in July, 1947.

The chemical, dyestuH and drug industries
are to be included in a partial census of pro-
duction in this country for 1946.

A report has been submitted to the Govern,
ment concerning the discovery of potash near
Whitby during oil-boring work.

The list of prices of non-ferrous scrap
metals issued by the Ministry of Supply for
the three months to.March 31 now applies
until June 30.

The London office of the Leeds and Brad-
ford Boiler Co., Ltd., has been moved from
its war-time address to 44-45 Tower Hill,
London, E.C.3 (tel., ROYal 1461).

The Minister of Food announces that there
will be no change in the existing prices of
unrefined oils and fats and technical animal
fats allocated to primary wholesalers and
large trade wusers during the five weeks
ending May 5, 1946.

The British Aluminium Company has ac-
quired the Latchford Locks (Warrington)
Refinery and Powder Works and is now able
to offer secondary aluminium alloys for in-
corporation in wrought materials and for
casting and other purposes.

Scottish Oils, Ltd., are understood to be
ready to begin large-scale surface extraction
in the Westwood area near West Calder.
Although the deposits to be worked are not
excessive, they will provide supplies for the
Westwood retorts over a period of some
years.

Air-mail correspondence for all destinations
in South America, Central America and the
West Indies is now accepted for transmis-
sion by British South American Airways'
twice-weekly service on the district route to
South America at the uniform rate of Is. 6d.
per J oz. for letters and 9d. for postcards.
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least he can do by way of atonement is to
send me a case of his activated-DDT-pro-
tected and unblemished pippins in due sea-
son. If he fails to respond thus generously
my consolation will be that the readers of
your Journal will—if, for once, | may be
permitted to abandon the *“ staid and
formal language ” which Mr. Pickett attri-
butes to me—have enjoyed one of the best
laughs to be found between its pages during
the past decade.—I am, Sir,
Your humbled but expectant Reviewer,

G. Colman Green.

Hull.
March 30.

-From Week to Week

The Scottish  Agricultural Organisation
Society and the Scottish Seaweed Research
Association have approved the establishment
of a new seaweed processing factory at
Locheport, North Uist, on the site of the
former Old Kilp station of the Glasgow
Chemical Co.

The Road Research Board of the D.S.I.R.
has been reconstituted to meet the recom-
mendations made in 1939 by the Alness Com-
mittee of the Prevention of Road Accidents.
Sir Frank Smith, F.R.S., is chairman of the
reconstituted Board; Mr. J. Davidson Pratt,
C.B.E., represents the chemists and tar dis-
tillers, and Professor J. D. Bernal, F.R.S.,
the physicists.

Widespread chaos in many sections of in-
dustry was predicted by Mr. C. Owen Morley,
President of the National Paint Federation,
at a conference in London 0O Tuesday, if
the Government does not obtain a greater
supply of raw materials for the paint trade.
The present disastrous scarcity of paint was
ascribed in particular to shortages of lin-
seed oil, lithopoue, and titanium. Mr.
Morley thought this country was not receiv-
ing its fair share of the Argentine linseed
crop.

A survey of the development, ramifications
and interests of I.C.l., Ltd., was given to
Glasgow Publicity Club last week by Mr.
Gordon Long, of I.C.I. The company was
based, he pointed out, on earlier groups of
basic industries in Britain. The eleven
main divisions were the result of recogni-
tion that the chemical industries, at the
basis of all their operations, were the hand-
maidens of all other industries. Between
1927 and 1942, no less than .£62,000,000 was
spent on research by I.C.I., while a sum of
£48,000 per annum was recently set aside to
provide research facilities in Universities in
Britain. There were 900 full-time research
“ backroom boys ” at work for the company.
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The Iron and Steel Institute announces
that by arrangement with Sheffield Univer-
sity the first Hatfield Memorial Lecture will
be delivered by Dr. George B. Waterhouse,
Professor Emeritus of Massachusetts Insti-
tute of Technology, at the Institution of
Civil Engineers, Great George Street, Lon-
don, S.W.l, on May 1, at 8.30 p.m.

More than 70 chemists attended the in-
augural meeting of Slough branch of the
British Association of Chemists on March 30
when Dr. A. E. Dunstan, chief chemist of

the Anglo-Iranian Oil Co., Ltd., lectured
on " Petroleum—A source of synthetic
materials > and a film, “ Bouncing Mole-

cules,” was shown. The chairman, Mr. N.
Sheldon, announced a series of monthly tech-
nical meetings.

The period for filing patent applications
enjoying Convention priority in Prance has
been extended for British nationals until,
August 28, 1946, in consequence of a special
Anglo-French agreement of last year. The
moratorium for the belated payment of re-
newal fees has been extended for all coun-
tries up to December 31, 1946. It can be
assumed that U.S. nationals will have an
opportunity to claim belated convention
priority now that the Boykin Bill has be-
come law.

Arising out of the peat survey which is
to bo made by the Scottish Fuel Economy
Committee, the “ Lovat Plan ” for develop-
ing the Crown peat mosses in Caithness,
devised hv the late Lord Lovat in 1913,
may be revived. In an article in the
Scotsman, Mr. Donald Mackay recom-
mends the utilisation of the mosses near
the station of Scotscalder, on the Wick and
Thurso railway, as a means of combating
the coal shortage. Ample local labour is
available, including 4000 Poles still billeted
in the county.

Courtaulds, Ltd., have given £60,000 to
Leeds University for the establishment of a
rayon division in the University’s department
of textile industries, thus iIncreasing the
facilities for research in rayon technology.
It is proposed to expend the money in erect-
ing a new building equipped with modern
machinery. The sum involved is the second
instalment of the £500,000 which Courtaulds
decided to set aside for the purpose of ex-
tending, technological facilities at educational
institutions; it follows a gift of £100,000
made last year to the Imperial College for
chemical engineering.

Foreign News

Denmark imported last year 13,773 tons
of pig-iron, compared with 61,692 tons in
1939. Imports of raw phosphates essential
to the country’s intensive agriculture
totalled 68,779 tons against 230,000 before
the war.
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Steel production in the British zone of
Germany totalled 137,000 tons in January,
63.000 tons less than the output allowed by
the military government.

The Thuringian potassium works supplied
about 160,000 tons of fertiliser in the first
quarter of this year to users in the liussian
zone of Germany.

Monsanto (Canada), Ltd., Montreal sub-
sidiary of Monsanto Chemical Co., of St.
Louis, U.S.A., is building a polystyrene
plant in Montreal.

A Canadian company is manufacturing
butyl crotonate (from synthetic butanol and
crotonic acid) in research quantities in a
small pilot plant.

The Beryllium Corporation, Beading, Pa.,
U.S.A., announces that the price of beryllium
contained in beryllium copper alloy has been
reduced to $14.75 per Ib. from the previously
prevailing price of $17.

A Czech mining commission has recom-
mended the resumption of raining of zinc ore
near Bymarov, in Moravia, with a zinc con-
tent of 48.7 per cent. Plans are also in hand
to mine iron ore in the same district.

Negotiations are reported to be well ad-
vanced for the establishment in Algeria of a
cellulose industry based on alfa. The annual
production of cellulose pulp should reach
60.000 tons, most of which will be exported.

Spanish purchases of cellulose for the in-
dustrial manufacture of artificial silk were
intensified during the last months of 1945,
the principal supplying countries being
Norway and Sweden.

French production of wood pulp in January
amounted to 11,894 tons, or slightly less
than the 12,884 tons registered in December,
1945. Production of paper and cardboard in
January, however, rose to 39,500 tons com-
pared with 38,283 tons in December.

Eighty per cent, of the quota of alumi-
nium distributed to manufacturing indus-
tries in France will in future be reserved for
the production of articles of social utility.
Maximum prices will be fixed for these
articles by the Direction of Prices.

In Slovakia, the copper mines- at- Krom-
pachy and the lead mines at Banska
Stiavnica, which became flooded during the
German occupation, are now being rehabili-
tated, but it will not be possible to resume
mining operations during the first half of
this year.

Heavy demand for cadmium has caused
new controls on use in the United States,
and the electroplating industry as Well as
other cadmium users must substitute other
metals to prevent an early exhaustion of the
cadmium supply. Current demand is now
9,000,000 Ib. per annum against an estimated
annual production of 8,000,000 Ib.
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Forthcoming Events

April 9. Hull Chemical and Engineering
Society.  Itegal Cinema, Ferensway, Hull,
7.30 p.m. Annual general meeting.

April 9. Chadwick Public Lecture. Royal
Sanitary Institute, 90 Buckingham Palace
Road, London, S.W.l. Dr. D. Winston
Aldred: “ The New Building Science”
(Bossom Gift Lecture).

April 10. British Plastics Federation.

Savoy Hotel, London, W.C.2, 12.30 p.m. for
1 p.m. Twelfth annual luncheon.

April 10. Institute of Welding (Wolver-
hampton branch). Victoria Hotel, Wolver-
hampton, 7 p.m. Annual general meeting..

April 10. Royal Society of Arts. John
Adam Street, Adelphi, 1.45 p.m. Mr. J. G.
Pearce: “ Cast Iron in Contemporary Build-
ing and Engineering."

April 10. North-Western Fuel Luncheon
Club. Engineers”  Club, Manchester,
12.30 p.m. Dr. E. V. Evans: “ Research
in the Fuel Industry.”

April 10. British Association of Chemists
(London Section). 1 Grosvenor Place, W I,
7 p.m. Brains Trust (Mr. A. L. Bacharach,

Mr. R. Barrington Brock, Mr. F. G. Moore,
Mr. N. Swindin and Mr. G. Wilson, with
Dr. F. W. Stoyle as question-master).

April 11. Institute of Fuel. Institution of
Mechanical Engineers, Storey's Gate, Lon-
don, S.W.l, 2.30 p.m. Annual general meet-
ing and presidential address.

April 12. Institute of Welding (Birming-
ham branch). James Watt Memorial Insti-
tute, Great Charles Street, Birmingham, 8,
7 p.m. Annual general meeting and dinner.

April 12. Institute of Welding (Liverpool
branch). Liverpool  Technical  College,
Byrom Street. Liverpool, 7 p.m. Annual
general meeting.

April 12. Institute of Fuel (S. Wales Sec-
tion). Engineers’ Institute, Cardiff,
530 p.m. Annual general meeting and
dinner.

April 12. British Association of Chemists
(Slough branch). The Floral Arms, High
Street, Slough, 730 p.m. Mr. E. L.

Holmes: "lon-exchange Resins.”

April 12. Institute of Welding (E. Scot-
land branch). Hcriot Watt College, Cham-
bers Street, Edinburgh, 7.30 p.m.  Annual
general meeting. F. Koenigsberger: "Tech-
nical efficiency in the welding shop.”

April 12. Institute of Fuel (Scottish Sec-
tion). Royal Technical College, Glasgow,
545 p.m. Mr. J. A Kilby and Mr. W. G.
Cameron: “ Wast-e-Heat Boilers in the Iron
and Steel Industry.”

April 12. Institution of Chemical En-
gineers. Connaught Rooms, Great Queen
Street, London, W.C.2. Annual corporate
meeting. 11 a.m. business session (corporate
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members only) ; 12 noon, Mr. Hugh Griffiths
(president): *“ Vapour Phase Adsorption";
1 p.m. luncheon.

April 12. Society of Chemical Industry
(Food Group Microbiological Panel). Lon-
don School of Hygiene and Tropical Medi-
cine, Keppel Street, London, W.l, 2.15 p.m.
Annual general meeting. Mr. T. W. Bran-
don and Dr. C. B. Taylor: *“ Recent
Developments in the Retting of Flax and
the Disposal of Waste W ater”; Dr. L. A.
Allen: “ Recent Developments in the Micro-
biology of Retting.”

Commercial Intelligence

The following are taken from printed reports, but we
cannot be responsible for errors that may occur.

Mortgages and Charges

(Note.—The Companies Consolidation Act of 908
provides that every Mortgage or Charge, as described
therein, shall be registered within 21 days after its
creation, otherwise it shall be void against the lignldator
and any creditor. The Act also provides that every
company shall, In making Its Annual Summary, specif}
the total amount of debt due from the company in
respect of all Mortgages or Charges. The following
Mortgages and Charges have been so registered. In each
case the total debt, as specified In the last available
Annual Summary, Is also given—marked with an *—
followed by the date of the Summary, but such total may
have been reduced.)

W. A. MITCHELL & SMITH, LTD.,
Mitcham, chemical manufacturera. (Mi,
6/4/46.) March 15, £5000 (not ex.) mort-
gage to Lloyds Bank, Ltd.; charged on fac-
tory and land at Church Path, Church Road,
Mitcham. *£494. October 31, 1945.

Company News

Viscose Development Co., Ltd., report net
profit of £11,480 (£10,180) for 1945. Final
ordinary dividend, 7 per cent., making 10 per
cent, (same).

British Xylonite Co., Ltd.; report net
profit for 1945 totalling £707,050 (£618,876)
with its subsidiaries, net profit for parent
company being £40,773 (£33,359). Ordinary
dividend, 10 per cent. (same).

Dominion Tar & Chemical Co., Ltd.,
report net profit of $706,832. ($671,611) for
1945.  Common dividend, 25c. per share.
The issued 54 per cent, cumulative pre-
ference shares are to be redeemed on April 1
and replaced by preference shares yielding
4] per cent.

African Explosives and Chemical Indus-
tries, Ltd., report net profit of £570,299
(£614,257) for the year ended September 30
last. Ordinary dividend, nil (20 per cent.).
The company” states it is not proposed ot
pay cash dividend on ordinary shares until
second debenture stock has been redeemed.
During the past year £200,000 of this stock
was repaid, leaving £800,000 outstanding.
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Manganese Bronze and Brass Co., Ltd.,
report net profit of £81,407 (before pay-
ment of £24,000 for tax) as against £151,161
for previous year (before payment of
£104,000 for tax). Final dividend 174 per
cent., making 25 per cent. (same).

New Companies Registered

Howard-Taylor, Ltd. (407,203).—Private
company. Capital, £10,000 in £1 shares.
Manufacturing chemists, etc. Directors:
M. W. Howard-Taylor, F. Howard-Taylor.
Registered office: 80 Kingsway, W.C.2.

'Pallas Chemicals, Ltd. (400,675).—Private
company. Capital, £500 in £1  shares.
Manufacturers of and dealers in chemicals
and chemical products. Director: L. M.
Smith. Registered office: 13 Mosley Street,
Newcastle-on-Tyne.

Sanders  Products (Liverpool), Ltd.
(400,298).—Private company. Capital, £2000
in £1 shares. Manufacturers of chemicals,
dyestuffs, etc. Directors: L. H. Sanders;
Miss L. Ratcliffe. Registered office: 7 Brecon
Street, Liverpool, 6.

Charles Leaver & Company, Ltd.
(406,807).—Private company. Capital, £1000
in 975 6 per cent, preference shares of £1
each and 500 ordinary shares of Is. Manu-
facturers Of fine and other chemical and
allied substances. Directors: H. L. Down;
C. Leaver. Registered office: 39-41 New
Broad Street, E.C.2.

Chemical and Allied Stocks
and Shares

ESPITE more hopeful views of inter-

national affairs, stock markets showed
an uncertain trend and the volume of busi-
ness declined, there being a general disposi-
tion to await next Tuesday’s Budget. Later,
markets were aided by renewed strength of
British Funds, which were in increased in-
vestment demand, particularly 24 per cent.
Consols, which scored a sharp advance.
Iron and steel shares continued to ease on
uncertainty regarding nationalisation. Greek
bonds responded to the election news, while
elsewhere among foreign stocks, German
Potash bonds showed sharp gains on the im-
portant part proposed for the potash industry
m future German economy, the 7 per cent,
bonds rising to 48, and the 64 per cent, to 45.
Leading industrials moved within narrow
limits, and in other directions share prices
were mildly responsive to financial results
which have again included a number of divi-
dend increases and victory bonuses. Copper
shares failed to hold an earlier rise in the
mining markets, but tin shares responded to
the increase in the U.K. export price for the
metal. Courtaulds rose to 54s. 9d. on the
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full results and the company’s expansion
programme.

Imperial Chemical at 40s. 3d. were little-
changed on balance, buyers coming in on any
easing in the price. The view persists that
the 8 per cent, dividend basis of recent years
is likely to be maintained, and that there is
a possibility of favourable benefits for share-
holders arising from Dominion income tax
relief. Lever and Unilever were firmer at
50s. 3d., but Turner & Newall at 80s. have
been dull and Dunlop Rubber encountered a
certain amount of profit-taking, the price
easing to 52s. 9d. A feature was a sharp
advance to 86s. 3d. in British Oxygen which
were wanted Oll hopes of a higher dividend
or victory bonus. British Drug Houses con-
tinued active around 58s.. partlv on antici-
pations of an improved dividend; it is now
being suggested in the market that the ex-
pected share issue may be left until after
the financial results have been issued. B.
Laporte were 83s. 9d. British Aluminium
eased to 37s. 9d., showing a yield of over 4
per cent, on the basis of last year’s 8 per-
cent. dividend; having regard to the in-
creasing uses of the metal, the assumption
in the market is that as time proceeds, pre-
war dividend levels are likely to be regained.

Borax Consolidated deferred were 44s. 3d.,
showing only a moderate yield on the un-
changed 7£ per cent, dividend; but the out-
look is viewed as encouraging in view of
demand from markets closed during the war,
although for the lime being restricted ship-
ping space is a restrictive factor. Monsanto
Chemicals 54 per cent, preference, held
steady at 23s., the results showing their
dividend requirements to be covered over
eight times. These shares are, however,
redeemable at the company's option at
?1s. 6d.: the ordinary shares are controlled
by the Monsanto Chemical Company of St.
Louis, U.S.A. British 'Xylonite results have
been well received in view of the higher
profits: the 5 per cent, preference, whose
dividend is earned four times over, were
24s. fid. The ordinary shares are not
quoted: for many years their dividend has
been 10 per cent., and last year over 20 per
cent, was earned on this class of capital.

Tron and steels remained dull on nationali-
sation uncertainties. Hadfields 28s., Col-
villes 25s., South Durham Steel 24s. 6d., and
United Steel 23s. 3d. all receded moderately:
while on the lower dividend, Thoe. Firth
John Brown fell back to 50s. xd. Vickers at
21s. 4£d. were easier on the big fall in
trading profits of the English Steel Corpora-
tion. The latter reflects the transition from
war- to peace-time working. Tax provision
is, however, considerably reduced, and as
a result, net profits are slightly higher and
the dividend again 174 per cent., tax free.
There has been selective buying of collierv
shares on hopes of a number of dividend
increases for the past year. Among oils the
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tendency was firmer, Anglo-lranian showing
small fluctuations around £5.

British Chemical Prices

Market Reports

ONDITIONS in the London industrial

chemical market have undergone very
little change during the past week. In most
sections a good volume of export inquiry
has been sustained and there is a steady
flow of new business for home account. The
soda products generally are active, with
chlorate of soda, caustic soda and hyposul-
phite of soda in strong demand. Bichro-
mate of potash is in good request. Raw
materials for the paint industry are active
and there has been a steady call for contract

deliveries. Both red and white lead are
active, with prices unchanged at recent
levels. In the coal-tar products market

contract deliveries have, been steadily main-
tained and a moderate weight of now busi-
ness has been reported where supplies are
available.  Pitch continues to receive an
active export inquiry while a moderate call
for the tolnols and xylols is reported.

M anchester.— The undertone is strong in
virtually all sectious of the Manchester mar-
ket for both light and heavy chemicals and
trading conditions are satisfactory. The
past week has witnessed a steady flow of
delivery specifications against contracts from
the textile, bleaching, dyeing and finishing
trades, and also from most of the other prin-
cipal users. The alkalis generally, as well
as the ammonia and magnesia compounds,
potash chemicals, and the mineral acids, arc
finding a ready outlet among home consu-
mers. and shippers have again been anxious
to place business for export. For the lead-
ing fertilisers and tar products a steady ab-
sorption of supplies is reported.

G 1asgow.— Business in the Scottish heavy
chemical market has been very active during
the past week with increases in all materials
for both home and export. Prices remain
very firm. Supplies are still very short and
it is not possible to meet the existing
demand.

Specialists In
Carboys, Demijohns, Winchesters

JOHN KILNER & SONS (1927) LTD.
Tel. WAKEFIELD 2042 Established 1867

CHEMICAL LEADWORK

TANKS — VATS — COILS — PIPEWORK

W. G. JENKINSON, Ltd. T« r

154-160, ARUNDEL STREET, SHEFFIELD

THE SHADOW OF DERMATITIS

Dermatitis reduces Production, It causes
Wastage of Labour and Time— hence dislo-
cation of industry. Safeguard your Workers !
Rozalex— the proved Protective Film—
applied before work prevents Dermatitis
and keeps the Workers’ hands healthy.
Packed in Kegs, 7, 14,28 56 Ib. A Grade for every Trade

ROZALEX LTD., 10 NOKKJLK. ST., MANCHESTER.

LEIGH
&SONS
METAL
WORKS

Orlando $*
BOLTON.

GENERAL MET.
SPECIALITIES

ALCOHOLS AND
GLYCOLS

GLYCOL ETHER
SOLVENTS

("CELLOSOLVE™ RANGE)
ETHAN OLAMINES
MORPH OLI NE
ETHYLENE DICHLORIDE
CARBOWAX

("WATER SOLUBLE WAX™)

GENERAL METALLURGICAL
& CHEMICAL LIMITED

120 MOORGATE MONarch
LONDON E.C.2 4328
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EDUCATIONAL

Fn Great Possibilities for
QUALIFIED CHEMICAL ENGINEERS
I7AST and far-reaching developments In the range of
* peacetime productions and markets of the Chemical
Industry mean that the profession of Chemical Engineer-
ing will be of great importance In the future and one
which will offer the ambitious man a career of out-
standing Interest and high status. The T.1.G.B. offers
a flret-claBS training to candidates for the Chemical
Engineering profession.
Enrol with the T.1.0.'B. for the A.M.l.Chem.E. Examina-
tions in which home-xtudy students of the T.1.Q.B. have
gained a record total of passes including—
THREE “ MACNAB ” PASSES
and
THREE FIRST PLACES
Write to-day for the “ Engineers” Guide to Success "—
free—containing the world’s widest choice of Engineering
courses—over 200—the Department of Chemical
Technology, Including Chemical Engineering Processes,
Plant Construction, Works Design and Operation, and
Organisation and Management—and which alone gives
the Regulations for A.M.I.Chem.E., A.M.l.Mech.E.,
AM.IEE., C. & G, B.Sc., etc.
THE TECHNOLOGICAL INSTITUTE
OF GREAT BRITAIN
219, Temple Bar House, London, E.C.4

SITUATIONS VACANT

A SSISTANT Lady Analyst required in Chemical
Works, E. London. Must have B.Sc. or A.E.I.C.
with Industrial experience. Write giving details of
training, experience, salary, etc. Box PJ. 59(3, Deacons
Advertising, 36, Leadenliall Street, London, E.C.3.

CIVIL SERVICE COMMISSION, DUBLIN.
Position Vacant: State Chemist in the State
Laboratory (under the Department of Finance).
APPLICATION forms for, and particulars of the

above-named post may be obtained from the Secre-
tary of the Commission, 45, Upper O'Connell Street,
Dublin. Salary Scale : Man : £700—£25—£900 a
year, plus bonus. Woman : £600—£20—£800 a year,-
plus bonus. At present the minimum bonus on £600 is
£311 and on £700 is £328. Maximum Age Limit:
52 years on 1st April, 1946, Essential Qualifications :
(i) an Honours University Degree (or its equivalent) in
chemistry: (ii) at least 10 years’ satisfactory practical
-experience in chemistry, subsequent to graduation ; (iii)
at least 3 years’ satisfactory experience in directing the
technical work of a Chemical laboratory employing
graduate staff.

Latest time for accepting completed application
forms : 5.15 p.m. on the 30th April, 1946.

IGENTLEMAN, with good knowledge of Fine and

Heavy Chemicals wanted to work on own initiative
within framework of already existing connection. Good
salary and good prospects for later participation. Box
No. 2273, The CHEMICAL AGE, 154, Fleet Street, London,
E.C.4.

AITETALLURGTCAL Chemist required to take com*

plete control of Light Alloy Laboratories in
Midlands. Must be fully qualified and conversant with
all modern methods of analysis and physical testing.
Reply stating age, qualifications and salary required
to—Messrs. Price Atkins & Price, 71, Temple Row,
Birmingham, 2

T>EQUIRED. Chemical Engineer with mechanical
1 bias or mechanical engineer from chemical plant,
for detail erection and operation of several new Chemical
plantsin India. Write Box ZT. 510, Deacons Advertising,
36, Leadenhall Street, London, E.C.3.

O EQUIRED for permanent position with excellent
AV possibilities in North-W est area, Chemical Engineer
experienced in design of layout of modern chemical
plants. Duties involve, in first place, supervision of
design office. Starting salary £1,000—£1,800 per annum
according to experience. When making application
credentials should be provided. Apply Box 2281, The
Chemical Age, 154, Fleet Street, London, E.C.L
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FOR SALE

A LL Copper FRACTIONATING COLUMN, over-
all height, 13 ft. 6 in. by 10 in. diameter, column
constructed in four sections, each being 3 ft. long
and containing five trays fitted -with bubbling
hoods, placed approximately six inches apart;
bottom section arranged with 5 in. diameter
Hanged connections ana the top of the column is
fitted with a small dcphlegmator, 12 in. high,
comprising £ in. ball copper coil six turns; 7 in.
diameter, 1 in. diameter gas risers, each section
fitted with 6 bubbling hoods, 1£ in. diameter

Vertical All Copper, direct fired STILL with steel body

ft. dia by 2 ft. 9 in. deep; bolted on dome
cover with 6 in. flange vapour connection with
copper swan neck, tapering to 2 in. diameter coil
condenser ; jacket between copper lining and
outer steel casing, suitable for oil.

Copper Steam Jacketed STILL by John Dorc, 3 ft. 3 in.
diameter by 5 ft. deep by £ in. thick, copper con-
struction, dome top with dished bottom ; 10 in.
diameter opening in side, bronze cover fitted with
quick locking bolts; gauge glass; interior fitted
with agitating gear of 2-bow type agitators on
horizontal shaft If iii. diameter, belt driven,
fitted with copper swan neck.

Copper STILL intwo sections, 9 ft. deep overall by 2 ft.
8| in. internal diameter ; detachable phosphor
bronze inspection cover, 17J in. diameter on top
portion, secured by three J in. diameter quick
acting swing bolts ; bottom section, 1 ft. 6 in.
deep, secured by heavy phosphor bronze locking
ring and six 2 in. diameter locking swing bolts;
1in. diameter nest of copper, steam coil in bottom,
covered with perforated copper plate, complete
with bolted tubular copper condenser.

Steam Jacketed Copper STILL by John Dore, 3 ft. 4 in.
deep on straight by 3 ft. 6 in. diameter with bolted
on dome cover, arranged with two 34 in. inspection
covers. Bottom portion dished and steam jacket-
ed, still complete with copper swan neck, tapering
to 1 in. diameter from 4£ in.; complete with alu-
minium coil condenser, mounted in steel tank.

Cast Aluminium POT STILL 21 in. diameter by 27 in.
deep, bolted on stone cover, with sight glasses
and complete with aluminium sw-an neck.

Cast lIron JET CONDENSER by Lurgi, 9 ft. deep on
straight with 12 in. conical bottom and 2 ft. 6 In.
diameter ; 1ft. 4 in. diameter llange vapour con-
nection, 7 in. flanged bottom run-olf, two 34 in.
diameter liquid connections.,

GEORGE COHEN SONS & CO., LTD.
STANNINGLEY near LEEDS and
SUNBEAM ROAD, PARK ROYAL, LONDON,

N.W.I10.

pHARCOAL, ANTMAL, and VEGETABLE, horti-
v-i cultural, burning, filtering, disinfecting, tuedlclnal-
Insulating ; also lumps ground and granulated ; estab,
fished 1630 ; contractors to H.M. Government.—Thos.
Hirtt-Jones, Ltd., " Invicta ” Mills, Bow Common Lane,
London, E. Telegrams, “ Hill-Jones, Bochurch, Lon-
don.” Telephone: 3285 East.

TACKETED PANS 1 Copper 36 in. dia. by 36 in. deep.
1C.I. 36 In. dia. by 36 in. deep.
I M.S. 48in.dia. by 36 in. deep
THOMPSON & SON (MILLWALL), XTDA—
60, HATCHAM ROAD, OLD KENT ROAD, S.E.15.

100 HYDRO EXTRACTORS DK leading makers
AUV/ from !8 In. upwards, with Safety Covers.
Jacketted Steam Copper and Iron Pans. Calorlflers-
Washiug Machines—Gilled Pipes, etc. List sent on
request. Randalls, Engineers, Barnes. Tel.: Rlv. 2436.

‘Phone 98 Staines.
O KA and 500 Gall. Aluminium Tanks: 500 GalL
¢txjyj copper Still and Condenser; Single Effect

‘Evaporator and Condenser; 6 ft. Cast Iron Edge

Runner.Vacuum Mixer 4 ft. by 3 ft. by 3 ft. Qin.
C.l. Jacketed Tipping Pan 40 galls.
HARRY H. GARDAM & CO. LTD,
STAINES

1000 STRONG NEW WATERPROOF APRONS.
AVUU To-day’s value 5s. each. Clearing at 30s.
dozen. Also large quantity Filter Cloths, cheap. Wil*
sons, Springfield Mills Preston. Lancs. Phone 2198.
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FOR SALE
MORTON, SON & WARD, LTD.
OlFer from Stock

AIR RECEIVERS
ONE—Vertical Air Receiver, 3 ft. 0 in. dia. by
5 ft. overall height by ft in. riveted, plate, 100
Ibs. w.p., with standard manhole and cover and
fabricated supports.
ONE— Vertical Air Receiver, 2 ft. 3 in. dia. by
4 ft. high. 150 Ibs. w.p. with domed top and
dished bottom.
ONE— Vertical Air Receiver, Oft. 5in. long by 3 ft.
dia., 50 Ibs. w.p.
ONE—Vertical Air Receiver, 2 ft. 0 in. long by
2 ft. dia., 100 Ibs. w.p.
ONE— Vertical Air Receiver, 3 ft. long by 1 ft.
6 in. dia., 150 Ibs. w.p.

TANKS
ONE—Boiler Storage Tank, 12 ft. long by 4 ft.
9 in. dia.
ONE—Rectangular Galvanised Storage Tank, 6 ft.
8in. by 6ft. 8in. by 2 ft. 8 in. deep ;
ONE—Vertical Enclosed Cylindrical Tank, 5 ft.
high by 3 ft. 6 in. dia., with manhole and cover.
ONE—RectanguIar Enclosed M.S. Storage Tank,
4 ft. by 3ft. 6in. by 3 ft. 0in.

STEAM JACKETED K
Excellent selection of Steam Jacketed Boiling
Pans, tested and certilled before despatch, in-
cluding the following:—
ONE—5 ft. dia.. by 2 ft. deep, riveted open top
Boiling Pan, £ in. plate.
ONE—3 ft. dia. by 3 ft. deep, riveted open top
Boiling Pan, ftin. plate.
ONE—3 ft. dia. by 2 ft. 0 in. deep, riveted open
top Boiling Pan, ft in. pate.
ONE—2 ft. 6 in. dia. by 3 ft deep, riveted open
top Boiling Pan, ft in. pla
ONE—2 ft. dia. bv 1 ft. 9 |n deep, riveted open
top Boiling Pan, ft in. plate.
ONE—2 ft. dia. by 2 ft. deep, riveted open top,
Boiling Pan, ft in. plate.
ONE—2 ft. dia. by 2 ft. 6 in. deep, riveted open
top Boiling Plate, ftin. plate.
All of welded construction.
ONE—2 ft. 6 in. dia. by 1 ft. 9 in. deep, copper
steam jacketed Boiling Pan, carried in trunnion
bearings and mounted in cradle.
ONE—80 gal. capacity copper steam jacketed
Boiling Pan.

MISCELLANEOUS
TWO—Horizontal Worm Conveyors, 9 in. Scroll,
18 ft. centres, steel trough, fast and loose pulley
drive.
ONE—KESTNER double pipe Contraflow Heat
Exchanger, six banks each 16 ft. 6 in. long, 4 in.
outer and 2 In. inner tube.

WALK MILL, DOBCROSS, Nr. OLDHAM.
Phone : Saddleworth 57.

SITUATION WANTED

pHEJNnCAL ENGINEER, B.Sc., Chemistry: King's
ACollege, Diplomain Chemical Engineering : Graduate
Inst. Chem., Eng.: Ex-oflicer Royal Engineers, requires
responsible position, preferably one in which initiative
can be used. Box No. 2280, The Chemical AgE, 154,
Fleet Street, London, E.C.4.

WANTED

\X7ANTED.—Supplies of Nitre Cake In ten-ton lots.
Box No. 2126, Thk CHEMICAL Age, 154, Fleet
Street E.C.4.

AUCTIONEERS, VALUERS, Etc.

aC'DWARD RUSHTON, SON AND KENYON
" (Established 18551

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

York House, 12 York Street, Manchester.
Telephone : 1937 (2 lines) Central, Manchester
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SERVICING

/"i.RINDING, Drying, Screening and Grading of

materials undertaken for the trade. Also Suppliers
ofTGround Silica and Fillers, etc. James Kent, Ltd.,
Millers, Fenton, Staffordshire. Telegrams: Kenmll,
Stoke-on-Trent. Telephone: 4253 and 4254, Stoke-on-
Trent (2 lines).

I''RINDING of every description of chemical and
VJ other materials for the trade with improved mills.—
Thos. Hill-Jones, Ltd., «iDvicta ” Mills, Bow Common
Lane, London, E. Telegrams : “ Hill-Jones, Bochurch,
London.” Telephone : 3285 East

TVFONOMARKS. Permanent. London address. Letters
J-TA redirected. Confidential. 5s. p.a. Royal patronage.
Write Monomark BM/MONO03C, W.C.I.

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

WORKING NOTICE

rpHE Proprietor of Patent No. 504,543 for “ Improve-

ments in or relating to hard metal alloys ” is desirous
of negotiating with interested parlies with a view to
promoting the full commercial development of this
invention in the United Kingdom by way of the
grant of licences or otherwise on reasonable terms.
Please address communications to Blackburn <t Pollett,
First Avenue House, High Hoiborn, W.C.I.

TRIBASIC PHOSPHATE OF SODA
Free Running White Powder

PERRY & HOPE, LIMITED, Niltshill, Glasgow

KEEBUSH

Keebush is an acid-resisting constructional
material used for the manufacture of tanks,
pumps, pipes, valves, fans etc. It Is completely
inert to most commercial acids ; is unaffected
by temperatures up to 130°C ; possesses a
relatively high mechanical strength, and Is
unaffected by thermal shock. It is being used
in most industries where acids are also being
used. Write for particulars to—

KESTNER’S

5Grosvenor Gardens, London, S.W .1

NITRALLOY STEELS

Nitrogen case hardened by the
NITRALLOY patent process,
SURFACE HARDNESS 1050-1150
Brinell— “the hardest Metal Sur-
face known to man.” Write now
for full particulars.

NITRALLOY LTD.

25, TAPTON VILLE RD., SHEFFIELD, 10.
Phone: 60689, Grams: Nltralloy, Sheffield



THE CHEMICAL AGE April 6, 1946

ennox

Specialists in non-ferrous
Castings for the Chemical

Industry

Glenville Grove, London, S.E.8

WATER-REPELLING
POWDERS

We are now undertaking the produc-

tion of finely divided Calcium Carbonate

with water-repelling properties. . -
Samples and full information will be r»\
gladly provided.

DERBYSHIRE STONE LTD., Matlock, Derbyshire

r'"M\B\DERS.b*

CERAMC COtOURSSCHEMICAIS,

ETRURIA.

K STOREQNTRENT, £,

Telephone: ft VAVAREN Y Telegraphie
Clerkenwell / 1o/ I»/ \ Address:
2908 1 1)1 1 | “Ca,thermo,”
The mark O/ \ / Smith- London.
precision and AN >7 BRITISH MADE
effieitncy THROUGHOUT

If you us® n«at— It pay* to measure It accurately

B. BLACK & SON, LTD.

180, Goswell Road, London, E.C.I
Thermometer Manufacturers (Mercury in Glass Type)

Of all the principal Scientific Instrument and
laboratory Apparatus Manufacturers.

Superlative Quality
Large Stocks - Prompt Despatch

FRANCIS W. HARRIS & Co. Ltd.
BURSLEM - Stoke-on-Trent

‘Phone : Stoke-on-Trent 7181.
*Grams : Belting, Burslem

We are actual producers of

ACETATE, ARSENATE, ARSENITE,
ACETO-ARSENITE, CARBONATE,
CHLORIDE, OXYCHLORIDE,
OXIDES, SULPHATES, and Special

COMPOUNDS

METALLURGICAL CHEMISTS LIMITED
TOWER BRIDGE CHEMICAL WORKS,
159-161, Tower Bridge Rd., London, S.E.I

DISCOVERY

keeps you informed
on everyday science
with popular arti-
cles and news by
leading authorities
1/6 MONTHLY
19/- annual subscription

EMPIRE PRESS
NORW ICH
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LIQUID FILLING MACHINES

FOR BARRELS, CANS AND DRUMS;

BARRELWASHING MACHINES

SAFETY ELECTRIC HAND
LAMPS AND TORCHES

BARREL & CAN INSPECTION
TORCHES

VACUUM & PRESSURE RELIEF
VALVES

FOR SPIRIT STORAGE TANKS

i Send for illustrated lists

DOWNS  ENGINEERING ~ WORKS

LIMITED
SOUTHFIELD ROAD « ACTON
LONDON, W.4.

PURE DISTILLED

FATTY
ACIDS

OF EVERY DESCRIPTION

Drying, Half-Drying
and Non-Drying

LTD.
VictoriaWorks, Croft Street
Clayton, MANCHESTER, Il

Téléphoné EAST 1082-3
Telegrarm GLYCERINE
Manchester

THE CHEMICAL AGE iii

FOUR OAKS MACHINES

for FACTORY LIMEWASHING

The "FOUR OAKS" way of

quick and easy Limewashing,

Colourwashing, Distempering
and Disinfecting.

BRIDGEWATER

PATTERN
SPRAYING MACHINE

is made in two sizes,
18 galls, and 30 galls.

Catalogues free

Al Prices are
subject to con-
ditions prevail-
ing at the time
Orders are re-
ceived.

Sole Manufacturers:

The Four Oaks Spraying Machine Co.
Pour Oaks Works, Four Oaks, BIRMINGHAM
W. C. G. LUDFORD, Propnetor

Telegrams: Telephone:
‘e Sprayers, Pour Oaks.** 305 Four Oaks.

Hydrostatic

CONTENTS GAUGE
for

TANK STORAGE INDICATION

including certain corrosive

and difficult liquids.

L j

=]

>

18 A
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rftC fi E ENGINEERING-CO.,
| L L (NOTTINGHAM) LTD.

HASLAM ST., CASTLE BOULEVARD,
NOTTINGHAM

Telephone : NOTTINGHAM 46068 (3 lines)
Telegrami . CAPSTAN, NOTTINGHAM

OH AIR MINISTRY , ADMIRALTY*,
WAR OFFICE LISTS

REPETITION WORK
IN ALL METALS

GAS REGULATORS and
GOVERNORS

supplied to suit any condition
DO YOU REQUIRE A
GAS GOVERNOR?

e can supply it

THE BRYAN DONKIN COMPANY LTD.

CHESTERFIELD
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