14 NOVEMBER 1953 No 1792

ALUMINIUM
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Write to the Manufacturers for particulars and sample

KAYLENE (CHEM[CALS) LIMITED

WATERLOO ROAD LONDON NW2




THE CHEMICAL AGE 14 November 1953
PYE UNIVERSAL

pH METER
AND MILLIVOLTMETER

Rl This new version of the Pye
[LEULE pH Meter not only retains the
many excellent features of the
previous model such as low
zero  drift, stability under
wide mains variations, case
of operation and automatic
temperature  compensation, i
but it now incorporates a ‘ il | Car. No.
manual temperature compen- PORTABLE ' C.A. 11066
sator, complete coverage 0-14 MAINS-OPERATED
pH and a wide range of DIRECT READING o-14pH

electrode assemblies. RANGE OF ELECTRODE ASSEMBLIES
In laboratories covering a very DRIVES CONTROLLERS OR RECORDERS

wide range of resecarch the MANUAL OR AUTOMATIC TEMPERATURE
Pye pH Meter is proving, by COMPENSATION
its convenience
i and consistently »\@’_,
1 high accuracy, o Crirmwric:, N( A wcTr ITC
! be the outstanding :)CIEH]H C g 3/ : _4 INS T IKE D
| instrument in its G
 field. o
|
we_, W. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE

FLUOR SPAR
"HIGH GRADE
GLEBE MINEKES LTD.

EYAM . . .- . Nr. SHEFFIELD

Telephone : EYAM 261 2—Telegraphic Address: FLUORIDES EYAM
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« *

The valve with the
world-wide reputation

*

AU[)CO Lubricated Valves are in daily
use in the Chemical Industry throughout
the world, where their eflectiveness has
been proved under the most adverse con-
ditions. They handle almost all fluids and
gases, whether corrosive or erosive, with
equal efficiency and economy. The more
recently developed Inverted Type Audco
Valve shown above is recommended in
place of the Standard Type on the larger-
sized lines.

i :.

Audley Engicering Co., Ltd., Newport, Shropshil:e
77
A
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Can you pick out the man with

the rose in his button-hole?

Active Carbon—at a mbolecular.level of course ) 2

is very good at this sort of thing. It can pick out and i .‘

. 3 N

hold onto the molecules causing unwanted colour e 2.

s %
in liquids, for example : remove chlorine from drinking il —_;%

water at sea ; or collect valuable solvents from air. Gf 2
AT
. . o : B9
Tt is a most useful catalyst carrier in such chemical processes as 4
. 3

the manufacture of P.V.C. If Active Carbon would be useful

to your processes, the people to
get in touch with are . . . s U T c LI F F E
SPEAKMAN

SUTCLIFFE SPEAKMAN AND COMPANY LIMITED - LEIGH - LANCASHIRE - Telephone: Leigh 94
London Office : 2 Caxton Street, Westminster, S.\V.1  Telephone : Abbey 5085
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Typical examples
of “Lithcote”
lined vessels for
a variety of

Industries

”

Nr. SHEFFIELD.

LONDON, W.C.2

NEWTON CHAMBERS & Co. Ltd.,

LONDON OFFICE: GRAND BUILDINGS,

THORNCLIFFE,

TRAFALGAR saQ.,

Telephone : Sheffield (Ecclesfield) 38171 LONDON : TRAFALGAR 5865



998 THE CHEMICAL AGE 14 November 1953

HYDROFLUORIC ACID

ANHYDROUS AND SOLUTIONS ALL STRENGTHS
ALSO PURE REDISTILLED 40% w/w

FLUORIDES, Neutral SILICOFLUORIDES
Sodium, Magnesium, Barium, Magnesium, Zinc, Ammonium,
Potassium, Lead, Zinc, Ammonium, Barium, Potassium, Lead,
Aluminium Lithium, Chromium. Hydrofluosilicic Acid.

BiFluorides (Acid)

Ammonium Sodium, Potassium.

, , BOROFLUORIDES
Double Fluorides (CWOhtes) Sodium, Potassium, Ammonium,
Sodium HexafluoAluminate Lead, Copper, Zinc, Cadmium,
Potassium HexafluoAluminate Fluoboric Acid Solution.

OTHER FLUORIDES TO SPECIFICATIONS.
Glass Etching Acids
Ammonia White Acid and YITROGRAPHINE.

JAMES WILKINSON & SON, LTD.

TINSLEY PARK ROAD, SHEFFIELD 9
Phone 41208/9 'Grams “ CHEMICALS "' Sheffield

for the
Removal of

DUST, MIST
& FOG

from
INDUSTRIAL
GASES

W. C. HOLMES & CO LTD - TURNBRIDGE : HUDDERSFIELD
Telephone : Huddersfield 5280 London, Victoria 9971 Birmingham, Midland 6830

€402
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iffu’u;}(’r to use . .. cleaner to handle

EMPICOL LZV. 80/839, sodium

lauryl sulphate in needle form, with

its low content of inorganic salts, Sodium
free alcohol and water, permits great l
flexibility in formulating toilet auryl
preparations. It can be supplied to Sulphat
e

B.P. and U.S.P. specifications.

NEEDL g+

Because of its high purity and convenient physical form
it is finding many industrial applications including plastics

manufacture, fire fighting foams, plating baths, ete.

CHARACTERISTICS: Pure white. Odourless in
solution. Non-dusty. Easily dissolved in water.
Easily reconstituted to a paste which is much
firmer than ordinary lauryl sulphate pastes.
Compact and simple to store, handle and weigh.
In non-returnable packages.

f gr@h@@ AGENTS & OFFICES IN PRINCIPAL CITIES of the WORLD

MARCHON PRODUCTS LTD Head Office : Whitehaven. Telephone : Whitehaven 650-1-2 & 797-8-9 (6 lines).
Telegrams : Marchonpro, Whitehaven. London Office : 140, Park Lane, W.l. Telephone : Mayfair 7385-6-7.
Telegrams : Marchonpro, Audley, London.

Manufacturers of fatty alcohol sulphates (EMPICOLS) emulsifiers (EMPILANS) self-emulsifying waxes
(EMPIWAXES) alkyl aryl sulphonates (NANSAS) and other detergent bases, activators and emulsifiers in
5 powder, paste and liquid forms, and other industrial chemicals. ”
374 ;
» L2
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MANUFACTURERS OF ALUMINIUM SULPHATE
F0r PAPER MAKING ¢ j

s ;/_)

70r COLOUR MAKING ‘E;L@

L/’o/' EFFLUENT TREATMENT

L 0F WATER PURIFICATION L*/ilf;‘?"’“

F0F PHARMACEUTICALS (\

L #0F HORTICULTURE

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

IRON BRIDGE WORKS - WIDNES

HOLLAND-S.L.M.
ROTARY COMPRESSORS %2 VACUUM PUMPS

Sizes to meet
all requirements

Capacities : 3-8000 cu. t./min.

THE B.A. HOLLAND ENGINEERING CO. LTD.

Technical Offices : Lindo Lodge, Chesham, Bucks.
WORKS : SLOUGH, BUCKS.

Telegrams : Picturable, Chesham. Telephone: Chesham 406
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INTERMEDIATE PRODUCTS
| ANILINE DYES l
'FAST BASES FOR ICE COLOURS

Benzol, Nitrobenzol, Binitrobenzol, Toluol, Ortho & Para Nitrotoluol, Binitrotoluol (All Grades)

! Para Nitro Ortho Toluidine, Meta Nitro Para Toluidine
f ORTHO TOLUIDINE PARA TOLUIDINE

l Extensive Range of Oil Colours, Acid Colours, Basic Colours, Direct Colours, Pigment Colours,
Azoic Colours for Wool, also Colours suitable for all Trades |
] META TOLUYLENE DIAMINE META PHENYLENE DIAMINE ‘

"JOHN W. LEITCH & CO,, LTD.

| MILNSBRIDGE CHEMICAL WORKS j
IB9-I9BeI;T:;';eB;{IDGE H U D D E R S F I E L D LEITCHT:eIeIEI'I-E:!S;RIDGE

| INDIA SCOTLAND CANADA
‘i Khatau Valabhdas & Co. Kirkpatrick & Lauder Ltd Prescott & Co., Regd.
| Vadgadi, Bombay. 180, Hope Street, Glasgow ' C.2. 2209 Hingston Ave.,

N.D.G. Montreal 28, Quebec.

inel

FLOWRATORS* (VARIABLE AREA FLOW
METERS) SUPPLY THE CORRECT ANSWER

They measure flow rates of all fluids ; Indicate,
Record, Transmit, Control. Whether hot or
cold, viscous or free, opaque or clear, corrosive
or inert.

Series 100 Enclosed Indicating— (as illustrated
left).

Series 300 Recording & Integrating— (as illus-
trated right).

Series 600 Pneumatic Transmitters — for remote
reading/control.

Also Magnabond* dial Indicators, Metal tube

Meters, Ratosleeves™* etc.

Write for Catalogue 5|—IP and state your in-

terests please.

m Flowrators

ABBEY RD., PARK ROYAL, LONDON, N.W.10

Associates of : Electroflo Meters Co. Ltd., England
& Fischer & Porter Co., U.S.A.

* Registered trade mark
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P Branches at
. : . L 4 81, Fountain Street, Manchester, 2
: . 65, West Regent Street, Glasgow, C.2
[ . s - . 40, Queen Street, Belfast, N.I
y / 1 ] : Morriston, Nr. Swansea, S. Wales
{
\

Ask Berk

for

o)
A

Potassium Carbonate

Calcined, 98/100 % and 96/98 %,
Hydrated 83/85 %

Potassium Hydroxide

Commercial (Liquid, Solid, Broken, Flake &
Powder)
Low in Chlorine (Flake and Liquid)

B.P. and A.R. (Sticks and Pellets)

Sodium Hydroxide

B.P. and A.R. (Sticks and Pellets)

- F.W. BERK & Co. Ltd.
cod1 (16 iy COMMONWEALTH HOUSE,

1-19, NEW OXFORD STREET,
LONDON, W.C.1.
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COMBATING

NATURAL RUBBER
A number of anti-corrosive grades for general application
for temperature conditions up to 160° F. (70° C.).

HEAT-RESISTING NATURAL RUBBER
Especially for general application and where elevated
temperature conditions exist—up to 212° F. (100° C.).

ABRASION-RESISTING NATURAL RUBBER
A resilient lining designed to give maximum resistance
to abrasive conditions.

St. Helens

‘CABTYRIT’

ANTI-CORROSIVE SERVICE

The above list can be supplemented by special
compounds when necessary. You are invited
to submit your plant protection problems to :

ST. HELENS CABLE & RUBBER CO., LTD.
SLOUGH, BUCKS. Telephone : SLOUGH 20333

14 November 1953

CORROSION

(Corrosion Investigation Department)

IMPACT TESTING

The many types of equipment used
by St. Helens technologists include
the Izod apparatus, illustrated here.
It plays an important part in
developing and controlling the pro-
duction of that versatile servant of
the chemical industry, ebonite.

St.  Helens resources for the
manufacture and application of
anti-corrosive compounds are backed
by modern facilities for research and
development, and the fullest
co-operation is extended to the
chemical industry.

The following standard compounds
are available :(—

EBONITE (HARD RUBBER)
To give protection against very severe corrosive
conditions.

FLEXIBLE EBONITE
A special grade of ebonite for use on equipment subjected
in operation to physical shock and impact.

POLYCHLOROPRENE (NEOPRENE)
Suitable for conditions which involve elevated
temperatures and/or oils, solvents and greases.

POLYVINYL CHLORIDE (P.V.C.)

Particularly suitable for the storage of Nitric and
Chromic Acids at normal temperatures and up to
140 F. (60° C.).
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The Food Front

O one could hope to survey the
Nentire front of advancing food

chemistry today. It is significant
that in the past few years two new
scientific journals have been created, in
Britain the monthly Journal of the
Science of Food and Agriculture, and
rather more recently in the United States,
the fortnightly Journal of Agricultural
and Food Chemistry.  That there was
pressing need for these specialised pub-
lications no one connected with the
subjects could deny; for far too many
years of hastening progress important
papers on agricultural chemistry or
chemical processes in food handling were
either long delayed in appearance or
else lost in the mass of general papers
published in older journals. Even now,
with these additional media for publica-
tion, some papers are not achieving the
permanence of print until several months
after their oral presentation at meetings.
There are, of course, other well-
established journals for agricultural
papers; it is the modern pace of develop-
ment in food chemistry that has princi-
pally created space shortage. And only
a foolhardy dealer in classifications
would risk defining today where food
chemistry begins and ends. Certainly the
much-discussed chemical food additives
that retard decay or improve palatibility
represent only one sector of the ever-
widening front.

The dehydration of food, a means
both of preservation and easier distribu-
tion, is not a new practice. In the East
fruits have been sun-dried for many
centuries, mainly without benefit of
scientific study. The intervention of
chemists in food dehydration is com-
paratively new, and the extent to which
problems of efficient dehydration are

chemical is shown by a current paper in
the Journal of Agricultural *‘and Food
Chemistry (J. E. Hodge, 1953, 1,
928) which discusses the biochemistry of
browning reactions. This paper is un-
usually long and it is followed by a
list of 201 references to other papers
between 1940 and early 1953. Yet all .
that can now be concluded is that a
variety of chemical reactions cause
browning and that there are many gaps
in our present knowledge of carbonyl-
amino, non-amino-, and oxidative types
of browning. Just about enough is
known (and it is complex) for a broad
pattern to be charted, a pattern that
shows the gaps rather as Mendeleef’s
first table showed the missing elements.
In dehydration browning is at least a
nuisance and at worst a cause of total
spoilage, but to elucidate its chemistry is
not simply to reduce food losses.
Browning in some cases of food treat-
ment is a desirable development—in the
roasting of coffee and nuts, and in as
universal a process as the baking of
loaves. To date the control of brown-
ing—when desirable as well as when
unwanted—has rested upon empirical
knowledge alone. Here is a vast subject
still largely confined to research labora-
tories, and, as recently eommented in
Food Manufacture (1953, 28, 422)
only now is technology beginning ‘to
displace tradition in the dried fruits
industry.’

In both this country and the United
States a comparatively simple organic
chemical, diphenyl, has this year shown
extraordinary promise ‘as a means of
preserving the orange to be eaten by
those who have paid for it, and not by
myriads of uninvited guests. (The
Autoclave, 1953, 5, [5], 13.) This sub-
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stance has anti-fungal properties and if
placed in a case of citrus fruit it
sublimes into the case-atmosphere and
prevents fruit-rotting. In British tests by
a marmalade manufacturing company a
case of Seville oranges wrapped in paper
impregnated with diphenyl was practic-
ally unblemished by mould and free
entirely from decay after 10 weeks of
ordinary storage; a case of similar
oranges wrapped in plain paper and kept
under identical conditions had become
virtually unuseable. Yet the cost of
diphenyl used in this way amounts to
only a few pence per case ! In America
this development may profoundly alter
the economics of the citrus fruit indus-
try, for the Californian plantations are
farther from the major fresh fruit
markets than Florida’s plantations, yet
Californian citrus fruit is more suited
for fresh eating. Florida’s produce is
better suited for juice and juice concen-
trate manufacture, and canned orange
juice has made steady inroads into the
market for Californian eating fruit.
Diphenyl is expected to redress this
changing balance for, by reducing the
losses from spoilage, it will greatly
cheapen the cost of distribution
(Chemical Week, 1953, 73, [6], 32).

What functions antibiotics will be
exercising in food preservation by 1960
is impossible to foresee. We com-
mented a few weeks ago upon some new
developments concerning fish on traw-
lers and beer in the brew (THE CHEMICAL
AGE, 1953, 69, 849). Now we learn
that terramycin may be of valuable
service in custard-pies (Food Tech-
nology, 1953, 7, 282) for 10 parts per
million in the filling will retard the
growth of Enterococci, Salmonellae,
Micrococci, and other micro-organic
causes of food poisoning. The wide-
spread addition of antibiotics to human
diet is feared by many people today, and
prudently so, for we cannot yet assess
the long-term consequences; but time
and testing often reduce apprehensions
that in earlier perspective had seemed
much graver. There are so many more
antibiotic substances to be studied and
we may well develop some that are
specific anti-bacterial agents for foods
and whose presence as traces in diet
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will not raise questions of conflict with
the medical usefulness of other anti-
biotics.

The fact that simple forms of com-
bined nitrogen—urea and even ammo-
niacal form—can be utilised as food by
ruminant animals has not been known
for many years. At first thought the
idea seems to outrage experience and
instinct. The synthesis of more complex
nitrogenous substances from these simple
materials seems a task best left to the
plant kingdom; but thousands of tons
of urea have been utilised as cattle-feed
in recent years and without ill effects.
and now it is becoming known that poor-
quality wastes, if first ammoniated, make
useful feeding-stuffs for sheep, beef
cattle, and dairy cows. Mixed with a
normal diet to a 10 per cent proportion,
ammoniated wastes of ‘cellulosic kind
have given as good animal growth as
rations of equivalent protein nitrogen
content. Some of the wastes that can
thus be up-graded by ammoniation are
materials that must otherwise be dumped
and not always without disposal costs.
If current American investigations con-
tinue in their present and promising
vein, the chemist will benefit both
industry in waste disposal and farming in
cheapening the costs of animal feeding.

Yet all these examples are selections
made at random and from a mere hand-
ful of journals. They ignore the huge
and established departments of agricul-
tural chemicals—fertilisers, insecticides,
weedkillers, plant fungicides. Side by
side with these major roads the develop-
ments we have cited here are mere
tracks or even less than tracks. Yet one
might guess without undue risk of error
that in recent years the greatest amount
of newspaper space devoted to the con-
nection of chemicals with food will have
dealt with chemical additives as dangers
to public health. ° All this chemical stuff
in the food’ is still a widespread public
reaction to the role of the chemist in
food production and processing. At
a time of rapid advance food chemistry
seems over-modest; more applause for
achievements and less brickbats for un-
proven failures would be a more worthy
fate.
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Notes & Comments

Thermometric Paints

RE-WAR German studies had made
Puseful progress towards chemical

paints or pigments that would display
colour changes within specific tempera-
ture ranges. Dabs of such paints or
materials on factory equipment that
becomes heated in operation or upon
mechanisms in  vehicle engines are
potentially useful in both temperature
control and  temperature  observa-
tion. A new American paper re-
ports an impressive amount of post-
war progress in this unusual field
(Industrial and Engineering Chemistry,
1953, 45, 2317-2320). Not merely a
few colour-changing chemicals are in-
stanced but the probability is suggested
that hundreds of suitable compounds
exist. As far back as 1942 A. J. Carter
of the Chrysler Corporation listed 125
pigments with properties of this kind but
many of these have been judged as
unstable, too slow in colour change, or
insufficiently sensitive to narrow tempera-
ture ranges. The latest research—by
US Naval Research Laboratory workers
—indicates that some of these troubles
may be caused by impurities and un-
suitable paint formulation.

Many Applications

OR lower range temperatures it
Fsecms that the cobaltous co-ordina-

tion compounds monopolise the
field, though the usefulness of analogous
compounds of iron, zinc, nickel, and
copper largely remains to be tested.
These compounds are generally easy to
prepare, a not unimportant aspect of

efficiency. Cobaltous hexamethylene-
tetramine iodide changes from
brownish-pink to green at 50°. At the
same temperature cobaltous pyridine
arsenate changes from brown to light
blue-green. Cobaltous phosphate goes
from pink to blue at 112°. Eight

different compounds of this type, seven
of them cobaltous and one nickelous,
cover ascending temperature steps from
50 to 116°.  Within this range, then,
excellent possibilities for approximate

temperature measurement by colour
genuinely exist. For higher temperatures
six compounds are said to be promising,
and the range covered by them is helped
by the fact that three have double colour-
changes, e.g., chromium ethylenediamine
chloride changes from yellow to red at
117-121° and from red to black at
260-278°. The range from 120 to
270° can be covered by pigments but
within this range a serious gap—f{rom
164 to 245°—still exists. It seems diffi-
cult to believe that there are not com-
pounds yet to be tested that will cover
several steps in this gap with well-
demarcated colour changes. There are so
many industrial applications for tempera-
ture-indicating paints and this new and
fairly comprehensive paper is likely to
be widely consulted. It is not suggested
that British contributions have not also
been made, but the whole subject and
its early potentialities are excellently
surveyed in the US paper.

Present Fears are Less . . . .
FAIR is foul, and foul is Fair; the

sentiments of British chemical in-

dustry are unanimous on the subect
of the BIF. And in the fog and filthy
air of this autumn, many other manu-
facturers have expressed similar opinions,
as a current correspondence in The Times
shows. The BIF, it seems, is doomed
to die. We regard the event with approval,
for the removal of this mammoth obstacle
should reinvigorate the industrial exhibi-
tions of this country. The truth is that
the BIF has grown too big, too untidy
and too useless. Who has ever visited
the Fair to buy in more than one section?
And then, how many customers have been
lost, scared away bv the overwhelming
c¢omprehensiveness, and disappointed by
startling incompleteness of it all? How
many instrument or chemical buyers,
wandering in the upper circles of the toy
section (the place is, indeed, very like
an inverted Inferno) have given up the
unequal struggle and returned home?
There- is no reason against, and every
possible reason for, a series of specialised
trade exhibitions, each attractively laid
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out, each at a time of year most suitable;
toys and fancy goods in time for Christ-
mas, some week in July; fabrics in
September, ready for the spring fashions,
and so on.

. « . than Horrible Imaginings

HEMICAL industry could certainly
‘ put on a fine show. At the recent

Engineering Exhibition the chemical
plant section could with advantage have
occupied at least four times the floor
space allotted to it, and, with the co-
operation of the chemical manufacturers,
a most attractive independent exhibition
could have been staged. There are
rumours about that such a collabora-
tion is now being discussed, and we hope
soon to hear them confirmed. The
venture - will have our whole-hearted
approval; for too many -years now the
chemical and engineering manufac-
turers in France and Germany have
enjoyed the advantages of well-organised
trade shows which have put all this
country’s efforts in the shade. If it were
done when ‘tis done, then ‘twere well it
were quickly, for every year Britain lags
further behind in the export race. We
have the research workers, the engineers,
the salesmen and the exhibition organi-
sers: we have our past achievements to
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encourage us, and our future hopes to
lure us on; we have this opportunity now
to clear away the clogging cobwebs of
the valueless BIF. When the battle's
lost and won Britain, we hope, will at
last be renowned the world over for her
industrial exhibitions, each one a ‘ must’
in hundreds of buyers’ diaries, but par-
ticularly that of the British Chemical
Industries.

Importance of Rubber

OIL, manganese, mica, tin and rubter came
in abundant measure from the Midd.e East,
India, Malaya and Indoncsia and if control
of those territories passed into hostile hands.
our way of life and the resources for our
defence would be gravely imperilled said
Lord Bailiicu, chairman of the Dunlop
Rubter Company, when opening the new
building of the National College of Rubber
Technology at Holloway last week.

He added: ‘While the shock of such a
discster would te cushioned in North
America by their magnificent synthetic
rutker manufacturing industry, here we
should have no such insurance. Rutber—
natural or synthetic—is a strategic material
the supp!y of which is absolutely essential
to any great Power in peace or war.’

Six 10 ft. 6 in. stainless steel
bubble trays outside the
works of Metal Propellers
Ltd., Croydon, prior to
despatch to a large chemical
works in the North of
England. Metal Propellers
Ltd. are sole British manu-
facturers of the American-
designed Glitsch ‘truss-type’
bubble trays, most of which
are made to pass through an
18 in. manhole and are
delivered © knocked down ' in
crates or cases, for assembly
at their destination. The
trays shown here are of solid
construction made to meet
the customers’ special pro-
cess requirements
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Organo-Phosphorus Insecticides

Important Papers Read at Symposium

SYMPOSIUM on * Organo-Phosphorus

Insecticides > was held in the morning
and afternoon of 2 Octoter in the Large
Chemistry Lecture Theatre, Imperial Col-
lege, London. It was arranged jointly by
the Association of Applied Biologists, the
Crop Protection Panel of the Society of
Chemical Industry, the British Pharmaco-
logical Society and the Biological Methods
Group of the Society of Public Analysts
and Other Analytical Chemists.  About
two hundred pcople attended.

In opening the session Professor V. B.
Wigg'esworth (Quick Professor of Biology,
Camtridge University) remarked on the
good attendance and of the diversity of
interest represented by the different partici-
pating socictics. He then made a general
survey of the field. Although it is not
known why the group of substances should
be toxic, their toxicity is associated with a
common chemical structure which permits a
very wide range of possible substituents and
great scope for the organic chemist who can
endeavour, at least, to produce compounds
with particular properties. When the sub-
stances are applied to plants, the plant
physiologist has to consider how some of
the substances act as systemic insecticides
and how others undergo rapid changes in
the plant.

Balance of Population

The insects themselves also have to
be studied both as to how particular species
are affected and how the control of a par-
ticular species may alter the balance of
interacting populations of insects in the field.
Elucidation of the ways in which phos-
phorus insectic'des act within the insect
might well lead to the use of compounds
with high toxicity to parasites but not to
predators or to man. The latter is yet an-
other aspect which has to be studied, because
the risks to man is an overriding factor in-
fluencing the scope of application of various
of the compounds under consideration.

Dr. K. A. Lord (Rothamsted Experimen-
tal Stat'on) in a paper entitled ‘ Insecticidal
and Anti-esterase Activity of Organo-phos-
phorus Comnounds,” which he had prepared
with Dr. C. Potter, referred to investigations,

carried out at Rothamsted, to obtain infor-
mation on the esterases present in different
species of insects and on their inhibition by
organo-phosphorus compounds. He pointed
out that many previous workers appeared to
have assumed that organo-phosphorus in-
sccticides produce their effects by inhibition
of cholinc-esterase tecause this had been
shown to be involved in their toxic action to
mamma’s. He pointed out that the presence
of acetyl choline has not yet been demon-
strated conclusively in insects: the organo-
phosphorus compounds might well act by

inhibiting esterases other than choline
esterase.
Activity of Extracts
The experimental work, in which the

esterase activity of various crude extracts
from insects was cxamined, supported this
possitility: in particular various esterases
which do not hydrolyse acetyl choline were
found to be inhibited by the organo-phos-
phorus compounds used. Furthermore
TEPP at high concentrations is toxic to eggs
of tomato moth at an early stage of develop-
ment, although acetyl choline esterases do
not appear to be present on such eggs.

Dr. J. M. Barnes (MRC Toxicology
Rescarch Unit) considered ‘The Toxic
Action of Organo-phosphorus Insecticides on
Mamma's.” He referred to the acute effects
leading to death and chronic poisoning in
different animals and considered to what
extent the different symptoms might te ex-
plained by inhibition of choline-esterase. He
pointed out that the toxicity of a sub-
stance appears to depend on the affinity for
choline-esterase and the reversibility of com-
bination, these properties varying with the
substituent groupings. The marked differ-
ences in the toxicities of various of these
substances to different animals is protably
due to the differences in substrate patterns
of the esterases present. More detailed in-
formation on these esterases might form a
basis for discovering compounds selectively
toxic to insects or to other animal species.

In opening the discussion on the two
morning pavers, Dr. B. A, Kilty (Medical
School, Leeds University) referred to the
clarification of the biochemistry of these
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substances which had only been possible
recently because the pure compounds had
not been hitherto available.  He felt that
those substances which are relatively inert
in vitro but which are converted to potent
agents /n vivo should be studied in greater
detail to ascertain the exact mechanism of
the activation.

He asked, for example, whether there was
any information on the comparative ecffi-
ciency of human and rabbit liver slices in
the conversion of inactive to active com-
pounds, whether anyone present had any in-
formation on the nature of the enzyme
systems responsible for activation. He also
asked whether there were any authenticated
cases of the appearance of strains of insect
resistant to these compounds. If so, it would
be interesting to investigate their c¢nzyme
systems. Dr. C. Potter replied that he did
not know of any well founded reporis ol the
appearance of strains of insects specificaity
resistant to organo-phosphorus insecticides.

Little Evidence

Dr. H. S. Hopf (I.C.I. Hawthcrndale
Laboratory) stated that his work agreed with
Lord and Potter and gave little evidence that
inhibition of choline-esterase is the cause of
death to insects. His work indicated that
acetyl choline had no effect on locusts; fur-
thermore, the relative toxicities of a series of
organo-phosphorus insecticides had been
shown to be quite different from their inhi-
bition of the enzyme in vitro.

Dr. W. N. Aldridge (MRC Toxicology
Research Unit) and Mr. F. P. W. Wintering-
ham (Pest Infestation Laboratory) each
drew attention to the danger of attempting
to transfer the explanation of the causes of
toxicity directly from animals to insects. Dr.
Aldridge stated that, but for the fact that
choline-esterase had been demonstrated to
be implicated in mammals, pseudo choline
esterase and B-esterase would probably
have been suspected. Mr. Winteringham
referred to some recent unpublished work
by Fowler and Patterson, which at least
supported the view that acetyl choline is
present in insects, and pointed out that the
suggested importance of inhibition of
choline esterase had been suggested long
before anyone had demonstrated the
presence of acetyl choline.

In answer to a question from Dr.
Aldridge whether esterase activity had been
measured after giving sub-lethal doses to
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insects, Dr. Lord stated that a few results
had been obtained with paraoxon. There
was some inhibition of choline-esterase
activity and complete inhibition of general
esterasce activity: lethal amounts gave con-
centrations  (estimated as if distributed
throughout the inscct) of about a hundred
times that required to inhibit the enzyme.

In answer to a question from Dr. Barnes.
Dr. E. F. Edson (Pest Control Limited)
pointed out that malathons’s application rate
and toxicity to mammals were respectively
four times greater and a hundred times less
than parathion. He pointed out that entry
through the skin and the volatility of these
insecticides should be carcfully considered
in assessing the risks likely to be encountered
in the manufacture and use of any new sub-
stance. He also pointed out that there is
probably a fairly constant relationship be-
tween the acute L.D.50. the just non-lethal
daily dose and the daily dose which just
affected blood choline-esterase in mammals.
Work with schradan suggested that these
were approximately in the ration
1:1:100-200.

Dr. D. F. Heath (Pest Control Limited)
also referred to the surprisingly small
amount of information on the toxicity from
the vapour phase. Risks during manufac-
ture are important but they can be over-
come. He said that the aim should be to
obtain compounds where the ratio toxicity to
insects/toxicity to mammals is large: these
will not necessarily show a low toxicity to
mammals.

Afternoon Session

In introducing the afternoon session, Dr.
J. R. Nicholls (Deputy Govt. Chemist)
referred to the problems of public health
raised by the introduction of the organo-
phosphorus insecticides and to the need for
cooperation between biologists, pharmacolo-
gists and chemists in solving them. For
example, it is necessary to know the toxi-
city of the original compound and of its

“breakdown products to man, to know what

the breakdown products are and of having
methods of analysis. Chemical analysis is
sometimes difficult as the elements sought
are common in plant material and bioassay is
often necessary.

In his paper on ‘The Behaviour of
Organo-phosphorus Systematic Insecticides
in the Living Plant,” Dr. G. S. Hartley (Pest
Control Limited) referred to the concern
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which had been expressed that the use of
systemic insecticides might result in dan-
gerous residues in plants. He pointed out
that it is not easy to reproduce in the
laboratory the practical conditions where the
compounds, which are water soluble,
migrate within the tissues of the plant: how-
ever, the use of radiotracer techniques had
provided much useful information.

Compounds behaved in different ways.
With schradan and dimefox the undecom-
posed substance is primarily responsible for
the insecticidal action: breakdown inside
the tissues of the growing plant reduces the
toxic content to a safe level within a reason-
able period. Mipafox has not been
studied in as much detail, but this substance
in any event is more readily decomposed
than the other two compounds.

Dicthyl ethylmercaptoethyl thiophosphate
when initially applied has inadequate water
solubility to behave as such as a systemic
insecticide. However it is rapidly converted
in the plant tissues to at least two soluble
and toxic substances which are those really
responsible for the systemic insecticidal
action.

In his paper describing * Some Hydrolytic
Aspects of Organo-phosphorus Compounds.’
Dr. P. R. Carter (Albright & Wilson Limited)
pointed out that' published methods of
analysis for phosphorus insecticides rely
directly or indirectly on hydrolysis. In
TEPP, for example, the complete hydrolysis
to two molecules of acid provides a ready
method of analysis, while in the analysis of
commercial schradan, use is made of differ-
ential hydrolysis rates to determine differ-
ent components. He described kinetic
studies of the hydrolysis of+ some organo-
phosphorus compounds and the use oi the
velocity constants as a criterion of the
purity of material.

Rates of Reaction

The mathematical treatment of a method
of analysis of compounds, based on the
difference in rates of reaction of the com-
ponents of the mixture with a given reagent,
was described in some detail and the appli-
cation of the method to the analysis of
some phosphorus derivatives was then dis-
cussed, with particular reference to para-
thion and paraoxon.

In a paper entitled ‘ Bioassay of Organo-
phosohorus Insecticides” Mr. J. F. Newman
(I.C.1) firstly discussed the uses and limita-

B
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tion of biological tests and then considered
the different procedures which have been
employed at the Hawthorndale Laboratories.
These included assay procedures employing
mosquito larvae, adult flies and Daphnia
and included consideration of the standardi-
sation of test organisms and of the sensiti-
vity and precision of each type of test.
The tests were broad’y indicated as suit-
able for comparisons between related toxic
compounds for the assay of smoke residues
and for the assay of residues in fruit and
foliage. The necessary extraction proce-
dures preliminary to the determination of
residues were considered. Before conclud-
ing Mr. Newman referred to in vitro
measurements with residues from plants in-
volving the choline-esterase inhibition.

Impurities in Bio-Assay

In answer to a question from Mr.
Bacharach, Mr. Newman stated that the
lines he got in his bioassay method, with
similar compounds like parathion and
paraoxon, were parellel but this is no
guarantee that dissimilar compounds would
also give parallel lines. Dr. Aldridge
pointed out how impurities can confuse bio-
assay tests. In tests of the biological activity
of some diethylphenyl-phosphates, 1.0 per
cent of TEPP, which is difficult to detect
chemically, can upset the results by a factor

of 3 times. In such cases both chemical and
biological methods are needed to assess
purity.

Dr. Barnes asked Mr. Newman if para-
thion and paraoxon can be distinguished in
his bioassay method on mosquito larvae, as
parathion is thought to be converted to para-
oxon in vivo before it becomes toxic to in-
sects. Mr. Newman said that paraoxon
appears to be slight'y more toxic than para-
thion. Mr. Bacharach said that assay by
biological methods is on'y a temporary sub-
stitute for chemical analysis. In tests like
Mr. Newman’s, where a preparation ob-
tained from treated food, etc., is tested
alongside a pure material, a comparison is
made of the bio'ogical provperties of the two
materials and not necessarily of the amounts
of the same compound in both preparations.

Dr. Edson stressed the need for a state-
ment on the maximum permissible residues
of organo-phosphorus insecticides on food,
and for some estimate of their chronic
toxicity to man. It was also pointed out by
Dr. Bliss that organo-phosphorus insecticides
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may make treated crops distasteful quite
apart from whether they are poisonous.

Referring to an aspect of Mr. Newman’s
paper, Dr. Hartley pointed out that the fact
that schradan did not kill aphids in a direct
spray test is because it does not act as a
contact poison.  Their failure to respond
was not because it is necessary for schradan
- to be converted within the piant, but because
the aphids did not ingest the poison under
the conditions of the test.

In conclusion, Dr. Thomas proposed &
vote of thanks to the officers of the societies
involved, and to the chairman.

IN THE EDITOR’S POST
The Ower Sixty-Fives

SIR,—TO read in the Press of a shortage
of scientists is like a red dawn to an
angry bull, it enrages but there is nowhere
to charge. If, sacked at 65, one applies to
the Government for a post as Senior Experi-
mental Officer, the reply is prompt and final
‘in view of your age no further notice will
be taken of your application.” A Govern-
ment white paper recommending the employ-
ment of older men is, under these circum-
stances, like a red sunset to that same angry
bull.

The biblical pessimist who said a man
should not live beyond three score years and
ten lived to be 120, and this latter may
become the normal expectation of life, if
medical science continues its present rapid
progress. If this expectation cventuates
who is to keep. the over 65’s for a further
55 years?  Presumably the other 20 per
cent of the population is judged capable of
work.

It is natural that younger men should
want the older ones out of the way to make
room at the top for their promotion, and,
no exhortation or white paper is of any
value which ignores this human factor. A
possible solution lies in a ‘sine wave’
salary. A married man with a family
reaches his maximum financial responsi-
bility about 40-45. Thereafter his family.
one by one, become self supporting and he
is able to take up golf.

It should be possible to pay a man’s salary
in proportion to his liabilitics. The Govern-
ment recognises the problem by making
income tax allowances for children, but this
is only fractional relief. If it became
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general industrial practice that a man’s
salary reached its maximum at say 55 and
then decreased, “younger men would not be
so eager to attend the funeral of their elders.
By way of illustration. suppose a man
rcaches at 55 a salary of £1.000 p.a., by
annual decrements of 25 per cent he would
be carning £750 p.a. at 65, and £500 p.a. at
75, which most fit men would prefer to
retirement.  If necessary, as compensation,
some reduction in time could be made. For
example, for salary workers working from
9 a.m. to 5 p.m. it could be arranged that
from 55 to 65 their time would be 9.30 to
4.30, and from 65 to 75 from 10 a.m. to
4 p.m.

For factory workers, carrying out skilled
operations or handling dangerous material,
such as foundry men with molten iron, some
other work might have to be found. Under
some such scheme it should be possible for
the over 65's to cough without meeting the
hopeful gleam in their younger colleagues’
cyes.

Yours faithfully,
E. J. Lush.

LLondon, S.W.19.

Owercoming Difficult Filirations
By C. Chapman* & M. A. Phillipsf

IT is frequently found that filtration of a
crystalline magma, for example, of a sodium
salt of an organic acid precipitated from a
concentrated aqucous solution by ethanol,
is difficult to filter using ordinary filter paper.

We have found that this can be overcome
by using, beneath the filter paper, a pad of
glass wool or better a disc of fibre glass
about 1/16 in. thick. This device is very
cftective and in fact we have standardised
on this for all filtrations and have made up
a set of these discs for use with standard
sized Buchner funnels. A great advantage
of these discs is their chemical inertness and
thcy are also very easy to clean.  They
should, however, be handled with care as
there is a tendency for glass fibres to get
into the pores of the skin; we do not think
that there is any great danger of silicosis in
their use. Fibre glass sheet can be obtained
from Fibreglass Ltd., 63 Piccadilly, London.

* Associated Fumigators Ltd.
+ Dr. M. A. Phillips and Associates.



14 November 1953

THE CHEMICAL

AGE 1013

MIDLANDS SOCIETY FOR ANALYTICAL CHEMISTRY

Spectrochemical Analysis

T a rccent meeting of the Midlands

Society for Analytical Chemistry, held
at the University of Birmingham, Dr. R. O.
Scott, of the Macaulay Institute, Aberdeen,
gave a lecture entitled *Spectrochemical
Analysis by the Porous Cup Solution Spark
Technique.’

In spectrochemical analysis the sample,
whether mectal, a powder or a solution, is
vaporised and excited by mecans of some
source of energy such as a flame, an arc, or
a spark. The radiation from this source is
then passed into a spectrograph and this
radiation or the resulting spectral lines are
recorded on a photographic plate.  The
intensity of the spectral line of a particular
clement, as derived from the photographic
plate. is related to the concentration of the
element, and from standard samples - of
known concentration, a standard concentra-
tion-calibration curve can be prepared.

Two of the many causes of errors in spec-
trographic analysis are (i) differences in
chemical and physical propertiecs between
standards and samples, and (ii) the non-
uniform volatilisation of the sample for
excitation. Different elements are thus vola-
tilised at different rates depending on their
boiling points,

Overcoming FErrors

The first of these, the difference in chemi-
cal and physical properties, can be largely
overcome by using a solution of the sample
for which standards of almost similar chemi-
cal and physical properties can casily be
prepared.  The second difficulty, that of
volatilisation of the sample prior to excita-
tion, is not so readily overcome and almost
the only method in which this has been
successfully achieved is with flame methods
of excitation in which a solution is first
atomised and then passed through a flame.
Thus, in flame methods both the difficultics
mentioned have been overcome.

Unfortunately, flame methods are not very
sensitive, and previous attempts to use solu-
tions with more sensitive sources such as
arcs or sparks have not proved reproducible.
and have required complicated equipment
not suitable on a routine scale. The porous
cup solution spark method of Feldman ap-

pears however to be more promising in
having high sensitivity, good reproducibility
and uniform vaporisation of the elements.
Another advantage is that the equipment is
rcadily available in any spectrographic
laboratory.

The porous cup method has been
developed at the Macaulay Institute for the
determination of trace elements in soil ex-
tracts, plant materials, and miscellaneous
samples of agricultural interest.

The porous cup method consists of filling
with solution a graphite or carbon cup. If
graphite is used, the base of the cup has first
to be made porous either by pre-arcing or
sparking the empty cup, or by heating the
end in a blowpipe or by heating the whole
cup in a muffle furnace. The solution
gradually seeps through the porous base and
a spark is passed between the base and the
lower electrode of graphite.

Carbon Cup Dimensions

At the Macaulay Institute the cups are
made from 5.5 mm. diameter carbon rod
and not from graphite. The bore is 3.2 mm.
or } in. diameter with a base thickness of
0.6 mm. The point of the drill is ground
with a larger included angle than is normal,
to help to prevent an air bubble at the bot-
tom when it is filled with solution. The
bottom electrode is a pointed carbon rod
with a 70° included angle, the point being
slightly blunted to about 0.5 mm. radius.

These electrodes are prepared in a small
lathe which has been modified for the pre-
paration of almost any type of electrode.
The lathe is set up for making another type
of clectrode, but the main points are the
lever tailstock for rapid drilling or shaping
with the cutter head, a scroll type chuck in
which the jaws close radially to the axis,
and a clutch motor, which gives instantan-
eous stopping and starting.

The advantages of using carbon instead
of graphite are that it requires no preburn
to make it porous, and that it is much
cheaper than graphite.

Traces of a few impurities in the rods
themselves produce a very small blank
which for most purposes can be neglected,
although for certain purposes further puri-
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fication of thc cups can be achieved by
refluxing with glacial acetic acid for sixteen
hours in a Soxhlet extractor, a procedure
which greatly reduces, for example, the cal-
cium blank.

Variations in the clectrode dimensions do
not appear to be critical. Alteration in the
thickness of the base of the cups hardly
alters the line intensities or the intensity
ratio, and produces a very small percentage
error in the concentration of magnesium.
However, a base of less than 0.4 mm. is
readily punctured by the spark. and even at
0.4 mm. crratic results are found, caused by
unequal seeping of solution from electrode
to c'ectrode through the very thin base.
Thicknesses over 1.0 mm. similarly give
erratic results and variations in the burning
time. The normal thickness used at the
Macaulay Institute is kept to 0.60 = 0.01
mm., but this close tolerance is not really
necessary.

Suitable Solutions

The solutions used may be acid, neutral,
alkaline, or even organic liquids of low
inflammability.  For example, engine oils
can be analysed for soluble metals by this
technique. It has been found that solutions
acidified with acetic, hydroctloric or nitric
acids are the most suitatle. the strengths of
the acids being 2 to 4 per cent of concen-
trated acid on a volume basis. Certain
types of solution may not wet the electrode,
and in some applications a detergent is added
to lower the surface tension. If the inside of
the cup is pretreated with alcohol, imme-
diately prior to adding the sample solution.
more effective wetting is obtained and in onc
method this is used regularly.

The solution is filled into the cup by
means of a long capillary pipette, the point
of which is placed at the bottom of the cup
and gradually withdrawn as the solution fills
the cup. A little practice is required to
avoid forming an air bubble, which on
sparking will expand and eject the solution.
Either a known volume of liquid, say 0.1
ml., can be burnt to completion, or the cup
can be filled and a constant sparking time
used for standards and samples. The elec-
trodes are held in spring-clip jaws, or in a
clip of a simpler tyve in the arc stand. The
electrodes are easily adjusted with these
clips, and they can readily be dismantled
for cleaning.

To vaporise and excite the sample some
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form of spark-like discharge is used. This
can be either a high voltage spark of the
Hilger type. or a low voltage pulsed dis-
charge such as that obtained from the Multi-
source or Pfeilsticker arcs. Both types of
sources have been tried, a Hilger condensed
spark and a unidirectional pulsed arc of the
Walsh type.  Similar detectabilities of the
clements can be obtained with both scurces
when suitable electrical parameters are
chosen for each source.

The full-wave condensed spark. however.
is used at the Macaulay Institute for all
porous cup methods, as it requires much less
complicated equipment, and for most pur-
poses is cqually as good as, if not better
than, the pulsed arc. The equipment is also
much more readily available in any labora-
tory. If the discharge conditions in the
spark gap are observed by an aerial pick-up
on an oscilloscope, it can be seen that, while
the solution is sceping through the porous
cup, an unequal number of pulses are
obtained on the two half-cycles.

As soon as the solution has all been used.
the tone of the spark changes and an equal
number of pulses are seen on the two half-
cycles. This effect is used to indicate the
end-point of the burn, and also as a check
that the solution is seeping through the base
of the cup in a normal manner. A bad
burn, caused perhaps by an air bubble, or
by suspended matter clogging the pores of
the carbon, can be observed by the appear-
ance of a “dry cup’ oscillogram.

Variation in the inductance of the spark
circuit results in changes of the line intensi-
ties and of the background. Increase of
inductance, to make the spark more arc-like.
increases the intensities of arc lines and de-
creases the intensity of the background. but
only slightly decreases the intensities of
spark lines.  With the iron arc line 3490
the relative intensity increases from 1.0 to
3.33, and the iron spark linec 2753 changes
from 1.0 to 0.50. The intensity ratio of a
magnesium spark line to an iron spark line.
however, is practically unchanged.

Elements Difficult to Excite

Elements such as antimony. arsenic, tel-
lurium, and other elements difficult to excite.
show the best detectability with the more
spark-like conditions. and for any particular
clement there is probably an ontimum con-
dition. At the Macaulay Inst'tute a com-
promise is taken and the full-wave spark
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tor both sets of porous cup cquipment with
about 0.03 mH inductance is used.

One of the causes of error in spectro-
graphic analysis generally is non-uniform
volatilisation of the elements. Partly to
overcome this, but mainly for other reasons,
what is known as an internal standard 1s
now used, which may be an element already
present in the sample, or which is added to
the sample in a known amount,

For the analysis of a particular clement
the intensity ratio of the analysis line to a
line of the internal standard is measured. To
obtain good reproducibility of intensity
ratios the internal standard should have, as
well as other attributes, a similar volatility
to that of the element being determined, and
in practice this is usually rather difficult to
achieve.

With the porous cup method, however, the
spark is striking fresh solution of the sample
during the exposure and elements of different
volatility are not preferentially vaporised.
Curves may be plotted showing the varia-
tion of the intensities of the lines of different
elements with the time during the exposure.
Such curves have all a similar shape, show-
ing that elements even as volatile as arsenic
and mercury are being vaporised at the same
rate as copper and zinc. Thus it is not so
important that the internal standard has the
same boiling point as the trace element in
this method.

Comparison of Detectability

A comparison has been made of the
detectabilities of many of the elements under
a standard set of conditions and those of
Wilska and Feldman. The results obtained
by the present author were with 0.1 ml of
solution in the cup, a Hilger full-wave spark.
and the source, which was 20 cm. from the
slit of a Hilger medium spectrograph.
focused on the collimator by a lens in front
of the slit. The solutions were generally in
2 per cent hydrochloric acid. Feldman and
Wilska both used 0.32 ml. of solution, Feld-
man using 10 per cent sulphuric acid as the
solvent and Wilska 3 per cent nitric acid.

The detectabilities were in good agree-
ment, even when only 0.1 ml. of solution
was used. Some of the differences can be
explained by the different sources used. For
example, Wilska. who had the most spark-
like source, had the best detectabilities for
As. Bi, Cd. Sb and Zn.

The detectabilities of most of the elements
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lic between 0.1 and 10 ppm. Certain
clements are much more sensitive, Be and
Mg being of the 0.01 ppm. order which is
cquivalent to one thousandth of a micro-
gram in the cup. The alkalies have poor
detectabilities of about 100 ppm. Elements
which are generally insensitive often have
reasonably good limits of detection, such as
those for As, Bi, Hg, P, Sb, Te and Zn.

These limits of detection can be lowered
in several ways. The simplest is to use
more solution, either by using a longer cup,
or by increasing the length of an ordinary
cup with a piece of rubber tubing, or by
refilling the cup during an exposure.  For
a particular element or group of elements,
change in the electrical parameters of the
spark can increase detectability. Change in
the external optics, by focusing on the slit
of the spectrograph, or by bringing the
source as near to the slit as possible without
overfilling the collimator can also improve
the limits. Selenium, for example, can be
improved to better than 100 ppm. by using
0.4 ml. of solution and focusing the source
on the slit.

Change in Line Intensities

As mentioned earlier, one of the main
troubles in spectrographic analysis generally,
is the changes caused in line intensities by
differences in the chemical and physical
composition of the samples and standards.
In a solution method, chemical differences
in composition can be ecasily eliminated by
making the standards of a similar basic com-
position to the sample. Physical differences,
such as viscosity, should seldom occur
except perhaps in such cases as the analysis
of oils of certain organic liquids, and in work
using aqueous solutions there is no need to
check on the effect of physical differences.

The effects of up to 1 per cent of Na, K,
Ca and P on certain trace elements have
been examined. Percentage errors were
given, e.g. when a solution of 100 ppm. of
arsenic in a 0.3 per cent Na solution was
read from a standard arsenic curve prepared
from solutions containing no sodium, 109
ppm. of arsenic were found, giving a per-
centage error of +9 per cent.

Even with 1 per cent of extrancous
clement present the maximum error is of
the order of *=30 per cent. Arsenic, for
example, shows a positive error of 20 to 30
per cent with 1 per cent of sodium or cal-
cium.
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Bismuth is practically unaffected, while
mercury shows a tendency to be depressed,
which however may be due to variable pre-
cipitation of the mercury solutions. Phos-
phorus shows a fairly constant depression of
20 to 30 per cent, while cadmium and zinc
are slightly depressed. On the whole, the
errors caused by these extraneous elements
are relatively small, as the standards em-
ployed for any particular analysis would be
made to have approximately the same major
composition as the samples to be analysed.
and these effects would be almost entirely
eliminated.

Similar results have been found with other
trace and extrancous elements. A two hun-
dred and fifty times excess of calcium over
2 ppm. of magnesium showed an error of
only —1.6 per cent.

Crystallisation on Cup

A physical effect of solutions, which can
be inconvenient, is the crystallisation or
deposition of salts on the outside base of
the cup, which tends to choke the pores of
the carbon and cause the solution to boil.
This effect appears to depend on the salt
used, and occurs with 2 per cent of calcium
present in the solution, or with about 2.5
per cent of sodium.

Initial interest in this technique at the
Macaulay Institute was for the determina-
tion of magnesium in soil and plant mater-
ials. Magnesium, which is important in
agriculture, is difficult to determine quicklv
in a large number of samples. Previously
the Lundegardh flame spectrograph method
was used, but .it is rather unsatisfactory for
magnesium as the sensitivity is not great
and the accuracy is rather poor. The
working range with the flame is from 5 to
100 ppm. of magnesium in the solution,
which is not sufficiently low for the direct
determination without concentration of
magnesium in the acetic acid extract of soils.
Magnesium is now determined directly in the
acetic acid extract of soils, and also in plant
ash solutions by the porous cup technique
with a working range of from 0.25 to 10
ppm. in the solution.

For soils, 10 gm. of soil are shaken for
two hours with 400 ml. of 2.5 per cent acetic
acid.  After filtration, 45 ml. of this is mixed
with 5 ml. of an M/10 iron chloride solution
as internal standard. This mixture is used
for analysis. Standard solutions are made
similarly in a 2.5 per cent acetic acid base
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solution. For plant materials: 1 gm. cf
plant, after ashing and acid extraction, is
diluted to 50 ml. A 2 ml aliquot of this
with 5 ml. of M/10 iron chloride solution
is diluted to 50 ml. with 2.5 per cent acetic
acid, and this mixture used for sparking.

The standard solutions for plant analysis
are made up in a base consisting of KH:PO.,
K.SO,, NaCl and CaCl, of appropriate com-
position.

A Hilger small quartz spectrograph is
employed with a slit 1.5 mm. long, a 15,000
V spark source with a condenser of 0.001 ¢F
capacity and an inductance of 0.02 mH.
The carbon cups are 30 cm. in front of the
slit with no lens. 0.1 ml. of solution is
placed in the carbon cup and sparked till
the solution has all come through, the end-
point being observed on the oscilloscope, or
by the change in the note of the spark. No
pre-spark time is given. One recording is
made on the plate for each of the twenty
samples.

Since a small quartz spectrograph is used.
line curvature makes plate calibration by a
step scctor diffieult, and for this reason the
plate is calibrated by means of a group of
iron lines of known relative intensities.
These iron lines are already in each spec-
trum since iron was added as the internal
standard.

To carry out the photometry, the densi-
ties of the group of iron lines are read with
a microphotometer in two. of the spectra.
The densities of Mg 2802 and Fe 2714 are
then read in each of the spectra.

The characteristic curve of the plate is
now drawn. This is a curve which relates
the density rcad from thg plate to the inten-
sity of the radiation. This curve is obtained
by plotting the density of the iron lines
against the known log. relative intensities of
these lines.

The Scidel Function

It has been found preferable to plot a
function of density, known as the Seidel
function, which straightens the curve, and
makes its accurate drawing easier.  From
this curve the log. intensity ratio of Mg/Fe
is now found corresponding to the Mg and
Fe densities read on the microphotometer.
The amount of magnesium in the sample is
thereafter found from a concentration-cali-
bration curve of log. intensity ratio against
log. magnesium concentration which has
been derived from spectra of standard solu-
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tions. The whole calculation can be done
very rapidly with the Respectra calculating
board.

A detailed comparison has been made of
the determination of magnesium in twenty-
four samples of plant materials by three
methods, the porous cup spark, the Lunde-
gardh flame and the titan yellow colori-
metric method. For a single reading by the
porous cup method the reproducibility is
= 3.8 per cent, compared to = 9.4 per cent
for the flame, and * 2.5 per cent for the
colorimetric method. Normally with the
flame, duplicate readings arc used and this
lowers the standard deviation in practice to
= 6.6 per cent.  When the colorimetric
method is taken as standard. the porous cup
gives results 2.1 per cent low, and the flame
5.5 per cent high. However, it is exceced-
ingly difficult to know which method gives
the correct results, although the porous cup
and the colorimetric methods give the best
agreement.

This method for magnesium has been
applied to milligram samples. For example.
magnesium has been determined in a 2 mg.
sample of a bacterial extract, using a similar
method to that for plant materials but with
smaller volumes of solution.

Another method which has been devel-
oped is for the determination of magnesium
and manganese simultancously in plant
samples. It is necessary to use a medium
spectrograph since the manganese line is not
sufficiently separated from iron lines in the
small instrument.  The method is essen-
tially similar to that described before.
except that a stronger plant ash extract is
used to obtain greater sensitivity for the low
manganese content.

The line pairs used are
Mg 2790/Fe 2753 for 7.5-300 mg. Mg/litre,

and
Mn 2576/Fe 2578 for 0.25-10 mg. Mn/litre.
A step sector is used with the medium spec-
trograph and in this case the photometry is
done by the blackening curve separation
method using Secidel densities.

Copper & Zinc in Soils

Another application is in the determina-
tion of acetic acid-soluble copper and zinc
in soils. This is a problem which for a long
time has caused trouble, since the blank for
copper after chemical treatment is liable to
be much greater than the 0.5 to 5 micro-
grams of copper present in the extract. The
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porous cup method now appears to be the
answer.

The acetic acid extract from 12.5 gm. of
soil is evaporated to dryness, treated with
nitric acid to oxidise organic matter, and
taken up in 10 ml. of a solution containing
250 ppm. of lithium and 25 ppm. of cad-
mium as internal standards. This solution
is sparked in the porous cup.

Standard solutions of similar major com-
position and containing from 0.05 to 6.0
ppm. of copper and 2.5 to 300 ppm. of zinc
are used to prepare the concentration cali-
bration curves.

The lines used are Cu 3247/Li 3232 and
Zn 2138/Cd 2144.

The last method to be described is that

for the determination of boron. Traces of
boron, as is well known, are not easily
determined by any method. Spectrographic-

ally the main difficulty is the large amount
of boron already present in ordinary grades
of carbon or graphite. Boron-free carbon
is available at a price—a price in the region
of 3s. to 10s. per determination.

Boron-Free Cups

With ordinary carbon porous cups and
counter electrodes the boron blank is rela-
tively small, especially when salts are
present in the solution, and is the equivalent
of 1 to 2 ppm. B in the solution. This is
still too great and special cups have been
made, which consist of a tube of cheap car-
bon, to which discs of boron-free carbon
have been cemented by means of Durafix.
After drying, the base is drilled to give a
base thickness of 0.50 mm. The counter
clectrode now in use is a rod of boron-free
carbon, which is resharpened by hand with
a pencil sharpener type of cutter.  These
cups and points, using about threepence
worth of boron-free carbon per determina-
tion, show no visible boron blank.

The solution sometimes has initial diffi-
culty in getting through the base of these
cups, and as a routine procedure the inside
of the cup is first wetted with alcohol, the
excess is shaken out and then the sample
solution is added.

So far these have only been used for the
determination of boron in plants and fertili-
sers, again using standard solutions of simi-
lar major composition to the samples.

For plants, 1 gm. is treated with 0.1 gm.
of calcium acetate to prevent loss of boron
on ashing, and, after ashing, the ash is
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gently extracted with 5 ml. of a solution
containing 125 ppm. of Li in 4 per cent
hydrochloric acid.  This solution is used
for sparking.

For fertilisers, a water extract of the
sample is used, the concentration depending
on the type of fertiliser. Boronated turnip
fertilisers require a 1 per cent soiution,
whiie Chilean nitrates require a 5 per cent
solution.  After addition of the lithium
internal standard solution, this solution is
used for sparking.

The porous cup, with a rubber tube ex-
tension, is treated with alcohol, and then
filled with about 0.3 ml. of the extract. A
10-second pre-spark time is given and a two
minute exposure. The solution is not burnt
to completion.

A step sector is employed, and the log.
intensity ratio of B 2497/Li 3232 is found
by the blackening curve separation method.
The range is from 0.3 to 10 ppm. of boron
in the extract.

Recovery values, when standard solution
was treated as plant material, with drying,
ashing and extraction, are all within *= 3 per
cent.

Interesting Industrial Applications

An interesting industrial application is
the determination of 20 to 50 per cent of
zinc in brass, a method developed by Young
and Berriman of the Admiralty laboratory.
They used a medium spectrograph, a Hilger
spark, graphite cups, and 0.1 ml. of a 1 per
cent solution of the brass in hydrochloric
and nitric acids. With a single determina-
tion of percentage standard deviation was
=+ 2.0 per cent and a 3 mg. sample was suffi-
cient for duplication determinations.

A similar method was used by Scribner
and Corliss for the determination of about
3 per cent of tin and zinc and 2 per cent of
lead and nickel in bronze. A 1 gm. sample
was dissolved in 4 ml. of concentrated hydro-
chloric acid and 16 ml. of concentrated
nitric acid and diluted to 40 ml. This solu-
tion was sparked in a porous cup. Copper.
the base metal, was used as the internal
standard. They obtained very good agree-
ment with chemical methods and much less
erratic results than when the metal itself
was sparked in a spectrographic method.

Another application is in the analysis of
metals in new oils.  Gambrill, Gassmann
and O’Neill determined 0.01 to 0.2 per cent
of phosphorus, barium, calcium and zinc

THE CHEMICAL

AGE 14 November 1953

by filling the porous cup with the oil and
giving a one minute exposure. No effects
due to viscosity were found for oils in the
range SAE 10 to 40, and only slight effects
with oils of SAE 60 and upwards.

It is considered that any spectrographic
laboratory would find this technique valu-
able for many miscellaneous problems as
well as for certain routine determinations.

In the subsequent discussion, Dr. Scott
remarked that the method would probably
be unsuitable for the determination of mag-
nesium in its alloys because the accuracy
would not be sufficient.

The sensitivity of the magnesium deter-
mination is such that it is not necessary to
focus on the slit with a small source.

The porous cup technique is not suitable
for the determination of fluorine in plants.
The discharge tube method has been used.

The method is being developed elsewhere
for the determination of impurities in tung-
sten. Presumably it would be applicable if
the trace elements were dissolved.

In conclusion, Dr. Scott acknowledged
the work of several colleagues which had
been referred to in the course of the lecture.
Mrs. Johnston who developed the method
for available copper in soils, Dr. Ramirez-
Munoz, of Madrid, who worked at the
Macaulay Institute for a period, and studied
the extraneous element effects and Dr. Black
for the earlier work on boron.

Irradiated Plastics

IN the House of Commons last Monday
Mr. Ian Winterbottom (Nottingham Cen-
tral) asked the Minister of Supply if he was
aware of the great interest aroused in the
US by the work of Dr. Charlsby at Harwell.
on the effects of irradiating various plastics
(including polythene, polystyrene and neo-
prene) in a nuclear reactor. (THE CHEMICAL
AGE, 68, 632; 69, 743). The first inquiries
had reached Dr. Charlsby in 15 days. and
General Electric Co. of America at once
took the discovery up and it was already in
limited production. What licence fees were
being paid by the American exploiters and
what action was being taken to encourage
British industry to use it?

Replying, Mr. Sandys said that patent
rights had been applied for, and information
was freely available to British industry
which would be as quick off the mark as
industry in the United States.
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A New Flow Meter

Production of a Standardised Range of Instruments

N the tradition of mercurial flow meters

produced by George Kent since 1895 is
their latest model, the * KU, just released
by their design staff. Incorporating the
most modern ideas in this field, it is the
fruit of a concentrated design effort aimed
at producing an e¢ven more thoroughly
practical and highly accurate tool for indus-
trial flow mecasurement and control. More-
over, it represents the first step in an impor-
tant new policy of standardisation.  This
standardisation will embrace the * presenta-
tion’ mechanism, i.e. the case and front
mechanism, including recording, integra-
ting, indicating and automatic control sys-
tems of a new range of meters to be known
as the ‘Commander’ class. The ‘KU’ is
thus the first of the Kent ‘Commander’
class, and later additions to this class will
use a variety of measuring elements.

The KU’ meter is available for the
recording, indication, integration, and auto-
matic control of the flow of oil, water, air,
gas, steam and most industrial liquids; and
it works in conjunction with a Venturi tube,
Dall tube or orifice in the fluid pipe-line.
Its interchangeable mercury chambers are
steel forgings, designed to receive maximum
differential pressures of 25, 50, 100, 200, 400
or 600 in. of water (air-on-mercury basis).
The 25-in.-head chamber withstands a test
pressure of 500 psi., and all other chambers
4.000 psi.,, the maximum working pressures
being 250 and 2,000 psi. respectively. Special
joints are used on the chambers: the nuts
can be tightened with the fingers to hold the
full test pressure.

The new-design float (in the downstream
chamber), subject of a patent application,
rises for an increase in differential pressure.
The extension of the U-tube is thus down-
wards, and the easily separable control head
1s a standard unit. Only a new upstrecam
mercury chamber and U-tube are required
for a range change. which can be made on
site. An adjustable throttle valve in the
downstream leg of the U-tube damps out
the effect of a pulsating-flow characteristic.
Streamlined over-load valves provide a safe-
guard against loss of mercury on excess or
reversc loads. The control head includes
two mild-steel forgings specially designed to

reduce the number of joints to a minimum.

The movement of the float is carried to
the * presentation’ mechanism through a
grease-packed. hat-leather-type gland, de-
signed to reduce friction to a minimum. A
jewel thrust bearing is provided for the gland
spindle.

The presentation mechanism can accom-
modate up to two pens and a pointer, as
illustrated, the second pen being for pres-
sure measurement from a pre-calibrated
Bourdon tube unit mounted in the case.
Over-range protection is provided for the
pens in both directions of movement. The
pointer rotates on the same axis as the pens,
indicating on a crescent-shaped, 8-in.-long
scale. The pen is an integral part of the
pen arm, the whole sliding easily in or out
of an aperture on the pen spindle arm and
automatically locating itself. Light and
finely tempered, the pen arm maintains the
correct pressure of the pen on the chart
without being subject to any torsional move-
ment due to frictional loads.

The charts comply with British Standard
recommendations.  The printing and lay-
out have been arranged so that all relevant

The

¢ Commander’
indicator|integrator/recorder

class ‘KU’ flow
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figuring is the right way up when the chart
is viewed, the flow variable increasing verti-
cally and the time figures increasing to the
right. The charts may be decimal or direct
reading and for daily or weekly rotation.
using a mechanical or electrical clock of
British Standard type.

The integrator, electrically or mechanic-
ally driven, is a separate pre-calibrated unit.
The entirely new clectrical type has a large
five-figure cyclometer counter. a range of up
to 10:1. and a minimum step error, and is
unaffected by vibration. The mechanical
type uses a direct linkage to operate o
tractor-wheel frame instecad of the conven-
tional cam. greatly reducing the power
absorption from the instrument.

The case and door of the meter arc alu-
British  Standard

minium die-castings. of
dimensions, the case acting only as an
envelope for the mechanism. which s

mounted on a scparate plate.  With the
door open, the mechanism is masked by two
casily removable plates. the lower forming
the platform for the chart and also carrying
the meter data plate.

It should be emphasised that sparc parts
for those Kent instruments which the * KU~
meter will eventually replace. will be avail-
able for 10 years from the date of last sale
of such replaced products.  This is in
accordance with Kent's standard practice.
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Rear view, showing mercury chambers
and control head

Standard Flow Symbols

THE British Standards Institution have just
issucd a revision of BS.974 * Symbols for use
on flow diagrams of chemical and petroleum
plant.”  Since ‘this British Standard was
originally published in 1941, several other
standards for graphical symbols in branches
of engineering allied to chemical engincer-
ing have been issued. Certain discrepancics
between corresponding symbols necessitated
a revision of BS.974:1941.
The committee have taken into con-
sideration the following British Standards:
BS.1553—Graphical symbols for gencral
engineering.
Part 1. Pipes and valves.
Part 2. Power generating plant.
Part 3. Compressing plant.
BS.1646—Graphical symbols for instru-
mentation.
In addition certain British Standards
which, though not yet issued, had reached

the final proof stage; a series of symbols sub-
mitted by the Ministry of Supply; and others
usced by various industrial organisations were
reviewed.  Those considered suitable were
adopted or appropriately modified. In their
sclection the committee proceeded on the
principle that, in order to keep the number
of basic symbols to a minimum. only those
symbols most necessary should be adopted,
reduced to their simplest form, and be suffi-
ciently pictorial to enable the units of the
plant so represented to be readily recog-
nised. The committee have endeavoured to
avoid the use of any symbol which might
be identified with a proprietary article.
Symbols are intended to indicate the func-
tion of a unit of plant, although they may
differ in shape from the form of construction
of various types of such units all fulfilling
the same purpose.

Copies of this standard may be obtained
from the British Standards Institution, Sales
Branch, 2 Park Street, London, W.1, price
3s. 6d.
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Cast Iron Facts
A Varied Programme of Research by BCIRA

ORK during the past twelve months,

and the research programme for the
coming year, is described in the 32nd
annual report of the British Cast Iron
Research Association, published last month.
The investigations being carried out fall
naturally under ten hcadings.

The subversive effect of certain clements
in the production of nodular structures con-
taining magnesium has been studied further,
and the beneficial effects of cerium have
been confirmed.  The influence of other
clements has been investigated, and it has
been found possible to produce nodular
graphite structures with cerium-free misch-
metal, in which the major constituent is lan-
thanum.  Mcthods have been developed
and published for the chemical analysis of
several residual elements.  Future work will
include a study of under-cooled graphite.
the solidification sequences in grey cast
irons, and the influence of melting tempera-
ture on thermal arrests and structure.

Following the development of satisfactory
apparatus and techniques. work on the influ-
ence of gaseous clements has made consider-
able progress. The most significant ad-
vance has been the recognition of the power-
ful carbide-stabilising effect of nitrogen. The
nitrogen content is varied by treatment of
the molten metal with such compounds s
sodium ferrocyanide and calcium cyanamide,
and the effect of nitrogen can be neutralised
by the addition of a small amount of alu-
minium. A chemical method for the estima-
tion of total nitrogen has been evolved and
published. This work is to be continued.

Spectrographic  Analysis

It is hoped to apply direct-reading spectro-
graphic analysis (with the ARL quanto-
meter) to the estimation of carbon and phos-
phorus in cast iron and pig iron.

Work in progress on enamelling includes
a study of the causes of blistering.
it appears that the trouble is caused by the
evolution of gases from interaction between
grapohite. iron oxide, and the enamels.

The determination of load/deformation
curves for various types of moulding and
core sands has continued, and the physical
properties of sand at elevated temperatures

Briefly,

arc to be studied. The Association has con-
structed a suitable apparatus for making
shell moulds, and is to consider develop-
ments in this field.

Impact Properiies Studied

Work has been carried out on the impact
propertics of nodular cast irons with vary-
ing silicon and phosphorus contents, and the
embrittling influence of these clements
demonstrated. It has been shown that the
results can be interpreted in terms of two
transition temperatures, one related to the
cnergy required to propagate a crack, and
the other related to the energy required to
initiate a crack. Future investigations will
include a study of the factors influencing
temper embritt'ement in ferritic nodular and
blackheart malleable irons, and of the influ-
ence of sulphur on the transition tempera-
ture of whiteheart malleable cast iron. The
advantages of a balanced S/Mn content in
whiteheart malleable have been demon-
strated, and work on the influence of hydro-
gen in the annealing atmosphere on the rate
of graphitisation of blackheart mallcable
has been completed.

Rescarch on soundness has been mainly
concerned with changes in mould dimen-
sions when the molten metal is poured in,
aud future work includes a study of methods
of limiting mould cavity dilation.

The effect of casting temperature on chill
formation has been studied, and it has been
shown that the slower the rate of cooling of
the melt to the casting temperature, the
deeper is the chill. The characteristic effect
of casting temperature was not obtained
with low sulphur contents, and oxygen has
been shown to have little or no effect on
chilling tendency. The influence of other
residual elements will be investigated.

The most striking development during the
year has been the work on the control of
respirable dust from pedestal or stand grind-
ing wheels. The coming year’s programme
includes the industrial development and
application of an extractor unit.

The operational research section will
investigate factors influencing foundry pro-
ductivity in relation to nature and output of
product, equipment, layout and planning.
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Rotary Economiser

New & Improved Developments Incorporated

ESSRS. Simmon (Engineers) of Vienna

L have, during recent years, been experi-
menting with new and improved develop-
ments of rotary economisers which have
now been incorporated into their models.

Their rotary economiser is an induced
draught fan with impeller constructed from
copper gilled tubes forming a heat exchan-
ger and used for pre-heating the boiler feed
water. It forms a self-contained unit which
is far smaller than the cast iron tubular
economiser of the type used hitherto and of
the same duty. It can be placed in any
convenient position in the main flue between
the boilers and the chimney base, without
any brickwork setting.

The feed water flows through the hollow
impeller entering the rotary economiser
through one end of the hollow shaft and is
discharged at the other end. The ends of
the shaft are fitted with special glands.

Deposits Prevented

Due to the high speed of the impeller no
soot or fly ash is deposited on the copper
tubes or gills. Provision is however made
for easy cleaning of the heating surface,
both internally and externally.

The inside of the heat exchanger tubes
can be examined by removing screwed plugs
which are fitted in junction boxes on the
tube elements. The unscrewing of a few
plugs is quite sufficient for flushing the total
number of heating elements for chemical
descaling and a further advantage is the fact
that by lifting the top part of the casing
the whole of the heating elements are freely
exposed for examination.

The ‘Simmon’ economiser is built for
very high working pressures and tempera-
tures. In addition to the big advantage of
the utilisation of waste heat from boilers
and industrial furnaces the economiser will
solve many difficult problems because its
installation does not necessitate increased
chimney draught. It does not offer any
resistance to the flow of the flue gases and
generates its own draught, being an induced
draught fan and economiser in one.

The power consumption is surprisingly
low and the drive can be arranged to suit
the local conditions

Due to the small water content, the rotary
economiser tends to balance the working
conditions. With increased boiler load and
higher flue gas temperature, the boiler feed
water is automatically heated to a higher
temperature, thus reducing the boiler load.

Grit arresting equipment can also be
incorporated when required with little fur-
ther expense and without very much addi-
tional space requirements. The scroll of
the rotary economiser is then used for grit
separation and a grit collector is installed in
any suitable position. This combination of
economiser with induced draught fan and
grit arrester will be specially welcome in
many instances.

There is a wide field of application for
use in boiler houses and also for waste heat
boilers especially as the economiser can
be fitted into new or existing installations.

The ‘ Simmon ’ rotary economiser, already
well known on the Continent, is now repre-
sented in this country by Heat Economyv
Ltd. (13-21 Hoxton Street, London. N.1).

Plastic Pipe-lines

Experiments in the use of rigid extruded
plastic instead of steel in construction of
pipelines for oil and gas are being con-
ducted in Alberta. For oil transport, a test
is being made with a 1,000-foot section
made from PVC produced in Canada by
Canadian Resins & Chemicals Ltd., and by
the Monsanto company. According to a
recent report in New York the first cross-
country oil pipeline made entirely of plastic
has been put into operation over a 9-mile
stretch in the Williston Basin, in Montana.
The line is moving 2,500 barrels a day
under pressure of 90 psi. Made of Tenite
butyrate plastic, the extruded pipe is said to
weigh only 13 1b. per 20 ft., compared with
153 1b. for the same length of steel piping.

Sprouting Control

Thirteen of Hawaii’s 28 sugar plantations
are recported to be experimenting with
maleic hydrazide to control first-season
tasseling.
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Disintegration Plant

Range of Reitz Equipment Going Into Production

OLLOWING the first appearance in this

country of the Reitz laboratory angle dis-
integrator—shown at the recent Chemical
P.ant Exhibition—George Scott & Son (Lon-
don), Ltd., announce that they are going into
production with a range of Reitz equipment.
This will comprise the two versions of the
disintegrator (the laboratory angle and the
vertical, both operating on the same prin-
ciple), the * Pre-Breaker” and the ‘ Therma-
screw.’

The disintegrator gives an even particle-
size reduction and separation of any mater-
ial into a primary and a secondary product.
It can be used for crushing, grinding, pul-
verising, pulping, shredding, triturating or
defiberising.  Alternatively, it can effect
continuous and intimate combining or inte-
grating of solids and liquids or combinations
of either, for homogenising, blending, dis-
pensing, beating, dissolving or mixing.

Direct Drive Motor

A self-contained direct drive motor is
mounted above and directly coupled to a
vertical shaft which is supported top and
bottom by heavy duty ball-bearings. The
rotor, carried on the shaft, comprises a
number of arms, each having a broad face
or hammer of manganese or stainless steel,
hardened on the leading edge. A perfor-
ated, heat-treated carbon steel screen
completely surrounds the swept area of the
rotor. The heavy cast-iron body supports
the shaft, while the differential discharge
pans are carried below the body.

The material is introduced to the machine
at the top of the shaft above the rotor,
which is revolving at high speed. Centri-
fugal force throws it outwards against the
screen.  The action then taking place may
be described as a combination of a centri-
fuge and an attrition mill.  The primary
product is forced through the screen and
out through the main discharge. The
sccondary product remains inside the screen
and is passed out through the secondary dis-
charge. A variation in screen size s
obtainable to give smaller or greater particle
size, as required. The machine is capable
of handling wet, sticky materials continu-
ously without clogging.

The vertical type can be obtained in a
range from 5 to 400 hp., with rotor diameters
from 8 in. to 24 in.; the angle type ranges
from one-half to thirty hp., with rotor dia- "
meters from 4 in. to 12 in.

Where material is too large to be fed
directly into the disintegrator, a °pre-
breaker’ should be placed in the disinte-
grator feed line. This pre-breaker, utilising
high torque a. relatively low speeds, can
crush and break a variety of materials such
as wood, cork, ore, puip board, and asbestos
shing!e scrap. It is gravity-fed through a
large hopper, and deflectors carry the mater-
ial horizontally through a series of stationary
anvils and rotating hammers which break it
up before it enters the disintegrator.

- Simple in construction, all parts are readily

accessible for cleaning. It is non-clogging,
and, due to the unique method of utilising
torque, it requires less power. There is a
range of sizes, from 6 in. to 18 in. diameter
rotor. Lengths are from 30 to 48 in., and
power units from one half to 100 hp.

The Reitz ‘ Thermascrew ’ is a screw type
conveyor with hollow shaft and screw and
jacketed trough. Heating or cooling medium
is circulated through the hollow portions,
while material passes through the ¢ Therma-
screw,” contacting both jacket and screw.
When operating as a batch heat exchanger,
it functions as a jacketed kettle or ribbon
mixer, with a hollow single or twin rotor.
It can be fitted for vacuum drying and
cvaporating or with a supplementary air
feed for drying, heating, or cooling.

For continuous operation, the range is
from a 9 in. to 24 in. screw diameter, with
effective lengths from 12 ft. to 20 ft., while
the power required varies from one half to
5 hp. Batch operated ¢ Thermascrews ’ have
a 16 in. screw, a length of 12 ft. and a 5 or
10 hp. motor.

Plastics Exposition Arranged

The sixth American National Plastics
Exposition will be held in Cleveland, Ohio,
fer one week from 6 June, 1954. The
exposition is sponsored by the Society of
the Plastics Industry, Inc.
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Indian Explosives Project
Government Agreement with I.C.I.

S a result of agreements reached between

Imperial Chemical Industries Ltd., and
the Government of India, a new company is
to be established in India to manufacture
the country’s requirements of commercial
blasting high explosives. The company will
be known as Indian Explosives Ltd. Initially,
Rs.2 crores (£1,500,000) of capital will te
issued, of which 80 per cent will be sub-
scrited by LC.I. and 20 per cent by the
Government of India. The balance of the
capital required will be met by loans.

A site has been selected for the factory
near the Bihar coalfield, the coal mining
industry being the principal consumer of
industrial explosives in India. I1.C.I., through
their Nobel Division, will be responsible for
planning the layout of the works and pro-
viding designs for the plant and equipment,
and will be responsible for its erection and
setting to work. 1.C.L will also provide all
the technical knowledge required to operate
the factory, as well as information on re-
search. LC.I. will provide initially all
management staff required and a number of
key workers. The factory will give direct
employment to about 400 persons in all.
I.C.I. has undertaken to train Indians to take
over responsible positions.

By agreement with the new company.
ILC.I. (India), who have been acting as
agents in the import of explosives manufac-
tured by I.C.I. in the United Kingdom, will
handle the distribution and sales of Indian-
manufactured explosives. LC.I. (India) will
operate the extensive series of magazines
which they own throughout the country and
will continue to give the technical service to
which consumers in India have become
accustomed. I.C.I. (India) will also act as
secretaries to the new company.

KID Additions

THE Board of Trade have made the Safe-
guarding of Industries (List of Dutiable
Goods) (Amendment No. 5) Order, 1953.
adding the following nincteen chemicals to
the list of chemicals liable to Key Industry
Duty : —

2-Amino-5-diethylaminotoluene; 2-amino-
S-diethylaminotoluene  hydrochloride; 2-
amino-5-diethylaminotoluene  oxalate; 2-
amino-5-diethylaminotoluene  sulphate; 2-
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amino-5-dicthylaminotoluene  sulphite; am-
monium  4-chloro-2-methylphenoxyacetate;
azobenzene-4-carboxylic acid; azobenzene-
4-carboxyl chloride; p-rertbutylphenol; 7-
chloro-4-(4-dicthylamino - 1 - methylbutyl-
amino) quinoline diphosphate; 8-chlorotheo-
phylline; cortisone acetate; 1,2-dichloro-
propane; diphenylmethyl cyanide; di-a-pro-
pylene glycol; S-nitrofurfuraldehyle semi-
carbazone; pimelic acid; potassium 4-chloro-
2-methylphenoxyacetate  and  sodium  4-
chloro-2-methylphenoxyacetate.

The Order, which came into operation on
9 November, is published as Statutory
Instruments 1953, No. 1951. Copies may be
obtained (price 2d. net, by post 3id.) direct
from HM Stationery Office, Kingsway, Lon-
don, W.C.2, and branches, or through any
bookseller.

It is not intended to make any change in
the present arrangements under which corti-
sone acetate is imported solely on behalf of
the Ministry of Health and the consequen-
tial amendment to the Open General Licence
has been made with effect from 9 Novem-
ber.

Injunction Granted

AN injunction restraining John Summers &
Co., Hawarden Bridge Steelworks, Shotton,
Flintshire. from discharging cyanide effluent
into the Dee estuary, was obtained in the
Chancery Division last week by six owners
of Dee salmon fisheries. It was said that
at least 1,000 salmon had been poisoned.
The hearing lasted cleven days.

The fishery owners, who also claimed
damages, asserted that in addition to the
last spring run of salmon being substantially
destroyed by effluent from the works, it also
killed many smolts migrating to the sea.

Defendants maintained that before the
writ was issued they had begun certain
alterations to the plant. The alterations,
since completed, were designed to remove
cyanide from the effluent or to prevent a
quantity injurious to fish from reaching the
estuary.

Mr. Justice Roxburgh said that when the
defendants began discharging the effluent
from their new plant into the estuary they
were embarking upon a dangerous experi-
ment with poison without due consideration.
but when they discovered what was happen-
ing they acted with considerable despatch.
Granting the injunction, he said there would
be an inquiry as to damages.
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STRUCTURE AND  MECHANISM IN  ORGANIC
CHEMISTRY. By Professor C. K. Ingold.
G. Bell & Sons, Ltd., London.  1953.
Pp. x + 828. £3 17s. 6d.

It is a stimulating experience for the chem-
ist to hear one of the most eminent of his
profession speak on the topic which has held
pride of place in his rescarches over a period
of many years. particularly when these re-
searches have been of fundamental impor-
tance In the development of general
principles in so vast a ficld as organic chem-
istry.  One such privilege was enjoyed. somc
three years ago, by the students of Cornel!
University. when Professor Ingold. in his
capacity as the George Fisher Baker Non-
resident  Lecturer, delivered a course of
lectures on reaction mechanisms in organic
chemistry. The many thousands of chemists
who would have liked to have attended thesc
lectures now have the opportunity of read-
ing about them in Professor Ingold’s new
book. entitled * Structure and Mechanism in
Organic Chemistry.’

With the aid of a number of distinguished
colleagues, duly acknowledged in the preface,
he has collected. sifted and moulded a vast
amount of information from the literature
into a most scholarly and lucidly written
treatise, in which modern concepts are pre-
sented against their historical background.
It is not necessary to wade through pages of
almost unintelligible mathematical treat-
ments, for the author has been content to
provide verbal pictures of what is entailed in
such processes, and has then given clear state-
ments of the conclusions to which they lead.
Thus the non-mathematician is able to sce
why it is that the covalent bonds of carbon
are distributed tetrahedrally, instead of being
obliged merely to accept the assurances of
his more mathematically-minded colleagues.

The main emphasis of the book is on reac-
tion mechanisms, principally homogeneous,
rather than on structures, and the size of the
volume is kept within reasonable bounds by
a nolicy of judicial selection. The opening
chapter deals with concepts of valency. which
are presented first of all from the classical

. and acetylenic bonds.

terms of
quantum mechanics and atomic and bond

viewpoint, then interpreted in
orbitals, and finally correlated with the
stereochemistry of single covalent, olefinic
Thercafter chapters
are devoted to interactions between. and
within, molecules, to physical properties of
molecules, to the aromatic nucleus, and to
a classification of reagents and reactions.
Thus the stage is set for detailed studies of
selected types of reactions, involving suBsti-
tutions, additions, eliminations and rearrange-
ments.

The book has been written chiefly for the
university student, but there can be very few
graduate chemists who would not derive
great benefit, and at the same time real
pleasure, from its carefully-chosen words. A
particularly valuable feature of the book is
its many tables and diagrams, which provide
useful summaries and clarifications of the
main arguments. Although there is no doubt
that well-thumbed copies of ‘Ingold” will be
consulted for many years to come by under-
graduates, the beginner will probably find
the opening chapters rather formidable, and
will only really begin to appreciate them
during the final year of his Honours Course.
—E.J.B.

THE FUraNS. By A. P. Dunlop and F. N.
Peters. Reinhold Publishing Corp.,
New York; Chapman & Hall, London.
1953. Pp. xix + 867. £7 4s.

The manufacture of furfuraldehyde from
oat-hulls was pioneered by the Quaker Oats
Company in America in the 1920’s, in an
attempt to utilise an embarrassing by-
product from their factories.  Furfuralde-
hyde and derived chemicals have applica-
tions in almost every industry, and the grow-
ing demand has outstripped supplies based
on oat-hulls; today, the bulk of furfuralde-
hyde is produced from corn-cobs. This
monograph on furan chemistry fills a gap
in chemical literature; it is appropriately
written by two senior executives of the
Quaker Oats Company.

The first part of the book is devoted to
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the aromatic furan derivatives, which are
systematically surveyed in fifteen chapters
occupying 707 pages. The alkyl, alkenyl
and aryl furans are discussed first, then halo-
gen and nitro derivatives, then alcohols,
carbinols, amines, aldehydes (including fur-
furaidehyde), ketones, acids, and esters.
There are useful chapters on the structure of
the furan ring, on hydrolytic and ammono-
lytic cleavage of furans, and on their cata-
lytic hydrogenation. Condensed furan ring
systems, dihydrofurans, and tetrahydro-
furans have been omitted deliberately. Each

chapter contains valuable sections in smaller °

type in which details of individual com-
pounds are summarised.

The second part of the book comprises 76
pages, in which the technological applications
of .furfuraldehyde -and its derivatives are
surveyed. In this large field (in which there
are about 3,500 patents) it has been neces-
sary to make a critical selection from the
available information. Topics covered in-
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as solvents, and for making plastics and
resins. The polyfurfuryl alcohol resins are
particularly valuable constructional mater-
ials for chemical plant. Patents in the furan
resin field are listed in an appendix (31
pages).

The book is an American Chemical
Society Monograph, and conforms to the
high standards expected in that series. The
book is rather bulky; the use of thinner
paper would have given a book of easily
manageable proportions.  Literature refer-
ences are very full to the end of 1950, and
there are some references to even later work.

The price is very high; nevertheless, all
scientific libraries should possess a copy of
this book, which provides an enormous fund
of information for the organic chemist in
industry or the university, and contains much
to fascinate and instruct the advanced
student or teacher.—W. WILSON.

OEEC Frees Nickel

«Common List of Restrictions Suspended

HE Council of the Organisation for

European Economic Co-operation has
decided to suspend forthwith the common
list of restrictions in the use of nickel,
nickel alloys and nickel-plating, and the
application of measures limiting the use of
nickel in case-hardening and constructional
steels. Member countries are at liberty to
decide whether to suspend or maintain res-
trictions on the national level in accordance
with their own requirements.

This action follows a decision by the
International Materials Conference that allo-
cation of nickel should cease on 30 Septem-
ber, the gap between supply and demand
having narrowed sufficiently to permit such
a step. The Canadian Government had
already announced the abolition of all major
centrols, and the US had decided to revoke
its own controls on 1 November. Since these
two countries together consume some 70 per
cent of the available world supplies of
nickel, a new situation in Western Europe
was created, which justified the new decision.

Since the above information was issued, it
has been announced that all restrictions on
the use of nickel in this country have been
removed by the Board of Trade and the
Ministry of Supply with effect from 6

November. Copies of the revoking Orders
—the Nickel Prohibited Uses (Board of
Trade) (Revocation) Order 1953, S.I. 1953
No. 1605, and the Nickel Prohibited Uses
(Minister of Supply) (Revocation) Order
1953, S.I. 1953 No. 1607—are now ottain-
able at HM Stationery Office. The Minister
of Supply has withdrawn the Alloy Steel
Directions restricting the use of nickel in
the manufacture of alloy steels.

Information on Plastics

WHAT is believed to be a unique service
operated by a trade association on behalf
of its members is reported on by the British
Plastics Federation. Its information bureau,
founded nine years ago to provide technical
information on plastics, is now dealing with
more than 5,000 inquiries a year. The
library includes almost all technical journals
from all parts of the world dealing with plas-

tics.  As part of the information service
these journals, now numbering 150, are
regularly abstracted.  The abstracts are

classified for reference, and are also pub-
lished and circulated by subscription.
Twelve monthly issues are published in two
forms—printed on one side only, or printed
on both sides. The charge is the same for
cach—£10 10s. a year post frce—and they
are obtainable from the Federation offices,
47 Piccadilly, London, W.1.
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- HOME .

French Professor as Guest
Nottingham University has invited France
to send a professor as a guest to work for
a month or so in their Department of
Pharmacy in order that he may familiarise
himself with their programme and teaching
methods.

Tungsten Ore Cheaper
The official UK selling price for tungsten

ore has been reduced by 25s. a unit to
245s. for wolfram and 230s. for scheclite.
Since mid-September there has been a
series of reductions, bringing the prices
down in all by 82s. 6d. a unit.
UK Uranium
Replying to a question by Mr. G.

Nabarro in the House of Commons on
Monday, the Minister of Supply, Mr.
Duncan Sandys, said that although pockets
of uranium ore occur in many places in
Cornwall, the quantities so far found would
not justify the expense of mining and treat-
ment. The Government’s decision to rely on
uranium from overseas was therefore not a
question of policy, but of necessity.

Antimony Prices Down

Associated Lead Manufacturers Ltd. an-
nounced this week that it has reduced its
prices for antimony and antimony products.
Oxide is down by £5 a ton, mectal by £15.
and crude and black powdered antimony by
£10 a ton.

Steel Production

October steel production in the UK
reached the record total of 355.000 tons a
week. compared with an average of 327.800
tons a week during October, 1952. Pig
iron production was also at a record level,
averaging 221,500 tons a week as against
204.200 tons a week in October last vear.

Extensive Price Reductions

Vinyl Products Ltd. have announced
extensive price reductions in their range of
Vinamul emulsions based on polyvinyl
acetate and polymethacrylate resins, and
many of their Vinalak polymer solutions.
These became operative for all deliveries on
and after 2 November, 1953. and were
made as a result of larger polymerisation
plant becoming operative at Carshalton.
Surrey.

C

Lactic Acid Prices

The list of British Chemical Prices in THE
CHEMICAL AGE on 31 October (p. 926) gave
lactic acid prices as follows:—Dark tech.,
44 per cent by weight, £74 per ton ex-works
I-ton lots; dark chemical quality, 44 per
cent by weight, £102 per ton. Bowman
Chemicals Ltd., Moss Bank Works, Widnes,
have asked us to amend these figures to
£67 and £109 respectively.

Dalton Exhibition

The Royal Institute of Chemistry an-
nounces that the Dalton Exhibition on
*Measurement, Use & Application of

Radioactive Substances’ will be held in the
gas showrooms, Town Hall, Manchester, on
26-27 Ncovember.  On the latter day the
cighth Dalton Lecture, ‘ The Development
of Radiochemistry & Radiation Chemistry,’
will be delivered in the Town Hall by
Sir John Cockcroft.

Drug Standardisation Lecture

A special meeting of the Biological
Methods Group of the Society of Public
Analysts and Other Analytical Chemists will
be held at 8 p.m. on Thursday, 19 Novem-
ber, 1953, at the Royal Society of Medicine,
1 Wimpole Street, London, W.1, when Dr.
Chester 1. Bliss, of the Connecticut Agricul-
tural Experimental Station, Newhaven, USA,
will give an address entitled ‘ The Standard-
isation of a Drug in Production as Illustrated
by Adrenal Cortical Extract.’ Visitors will
be welcome at the meeting, and it is hoped
that as many as possible will avail them-
selves of this unique opportunity.

Co-operative Petrol Refinery

The International Co-operative Petroleum
Association is planning to establish a refin-
ery cither in the United Kingdom or West-
ern Germany to meet the oil needs of
co-operative societics in Western Europe,
said Mr. Tom Naudet, director of technical
research, ICPA, when speaking recently in
Glasgow. He also indicated that it was
planned to open an office in London to
facilitate operations in sterling and so avoid
the complication of dollar operations. The
ICPA now has five refineries at work and
more than 1,000 oil wells in active use and
is marketing its output in 15 countries.
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. OVERSEAS .

Malayan Tin Shipments
Malayan tin shipments in October totalled
5,379 tons, compared with 4,727 tons in
September, making the total for the first ten
months this year 52.471 tons, compared with
54,421 tons in the corresponding period of
1952.
Indian Oil Discovery
The most intensive programme of oil ex-
ploration yet undertaken in India is to be
carried out in the next few months in the
Brahmaputra Valley of Assam, according to
a statement by the Assam Oil Company. This
new assessment of the valley’s petroleum
possibilities has been decided upon as a
result of the recent discovery of oil near
the main Digboi oilfield.

Brazilian Plants Erecting

The Nitro Quimica Brazileira Cia. is to
erect a number of chemical plants in
Brazil with technical aid supplied by Italian
companies. Plants already under construc-
tion include an aluminium feundry with an
output planned at 30 tons per day: a nitric
acid works (15 tons); a synthetic ammonia
plant (25 tons); PVC plant (6 tons); a urea
unit (25 tons); a sodium sulphide plant (2
tons); and a liquid chlorine works (8 tons).

Anglo-Argentine Trade Protocol

Informed quarters in Buecnos Aires are
quoted as expressing the belief that the 12-
months”  Anglo-Argentine trade protocol
signed there on 31 December last vyear
would probably be extended for six months.
thus closing a six-months’ gap between the
protocol and the five-years’ commercial and
financial treaty between the two countries.

Canadian Potash

The right to develop Canada’s only known
commercial deposit of potash has been
given to the Potash Company of America,
who have agreed to spend more than
$3,000,000 on installations and improve-
ments at Patience Lake. Saskatchewan. Mr.
Brocklebank, Minister of Resources. has
announced that the Provincial Government
has signed an agreement with the American
company giving them a three-years’ permit
to continue prospecting on 100,000 acres
east of Saskatoon.

South African Titanivm Discovery
Investigations following the discovery lust
year of titanium deposits at Morgan Bay.
40 miles north-ecast of East London, South
Africa, have shown that Morgan Bay has
one of the richest concentrations of titanium
in the world.

USA Lead & Zinc Duties .
The USA Tariff Commission has been
asked by the National Lead & Zinc Com-
mittee to recommend that duties on lead
and zinc imports be increased by 50 per cent
over the rates fixed on 1 January, 1945. Mr.
O. Herres. chairman of the committee.
claimed that the USA lead and zinc indus-
trics were being put out of business by
cxcessive imports,
Rubber for China
A Washington message states that officials
of the Foreign Operations Administration
said that the USA was greatly concerned at
the Indonesian decision to resume the sale
of rubber to Communist China. This type
of trade. it was pointed out, conflicted
directly with the United Nations’ embargo
on strategic materials to the Chinese Com-
munists.

Japanese Fibres Rapid Expansion

Plans to increcase Japan’s acctate fibre
production 16-fold in the next five years
have been announced by the Ministry of
International Trade and Industry and five
acetate firms; production of 48.000.000 Ib. of
fibre by 1958 is planned. The Mitsubischi
Company is reported to be negotiating with
the Celanese Corp. of America for tech-
nical assistance contracts. Equipment will
be purchased from the US. Switzerland, and
Germany.

Mercaptan from Waste Gases

Methyl mercaptan is to be produced
from hydrogen sulphide in refinery waste
gases by a newly formed American com-
pany, Thiochemicals Inc.. of Port Arthur,
Texas. Arrangements have been made with
a nearby oil refinery to pipe waste gas to
the plant, and the product will be sold to
food manufacturers, who will synthesise
methionine  for incorporation in food-
stuffs.
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- PERSONAL -

The Nobel Prize for Chemistry has becn
awarded to PROFESSOR HERMANN STAUDIN-
GER, of Freiburg University, for his discover-
ies in macro-molecular chemistry. Professor
Staudinger’s work has been concerned with
many aspects of organic chemistry, but
particularly with the structure of the lincar
polymers. By the application of physico-
chemical methods he has elucidated the
composition and structure of such molecules
as polystyrene, polymerised formaldehyde,
and cellulose. and examined the propertics
of rubber. He has had a wide influence,
not only through his own researches, but
also as a teacher. Born in 1881 at Worms,
he became head of the organic chemistry
department of Karlsruhe Chemical Institute
'n 1907, and in 1912 was appointed to the
chair of chemistry at Zurich Technical High
School, where he remained until 1926. He
then went to Freiburg, where he is now head
of the research institute for macromolecular
chemistry.

Dr. C. L. WILsSON, Rcader in Analytical
Chemistry. Queen’s University, Belfast, and
chairman of the Belfast Section of the Royal
Institute of Chemistry, has just returned
from a four or five days’ visit to Holland
where he delivered several lectures on ultra-
microanalysis to the students of analytical
chemistry in the Tecchnische Hoogeschool,
Delft. at the invitation of the Dutch Minis-
try of Education. The Technische Hooge-
school has a highly developed school of
microchemistry., both in tcaching and
research, under the direction' of PROFESSOR
C. J. vaN NIEUWENBURG, who. until recently
was the President of the Analytical Section
of the International Union of Pure and
Applied Chemistry.

MR. LorING E. HARKNESS, Jr.. has been
appointed chief industrial Engineer of the
Plastics Division of Celancse Corporation of
America. The department will be engaged
in co-ordinating efforts to improve the effi-
ciency of the manufacturing operation of
the plastics plants. Mr. Harkness, recently
with Dan River Mills Inc., was also asso-
ciated with Aluminum Company of America
for many years.

MR. L. A. DAVIES, who has been a direc-
tor of J. M. Steel &
Co., Ltd., since 1938 .
and has served the |
company in all for a
period of over 5l
years, retired on 31
October. To mark
the occasion a silver
salver was presented
by the directors and
staff of the company
as a token of their
esteem and in appre-
ciation of his long and
loyal service.

MR. JouN H. LAWRENCE, managing direc-
tor of Jenolite Ltd., left this week for a tour
of India, Malaya, Australia. New Zealand
and the USA, his main object being to open
up new markets in India and Malay and to
visit Jenolite distributors in Sydney, Auck-
land, San Francisco and in Cleveland (Ohio).
Mr. Lawrence will also try to obtain US
Government approval for new processes in
America. At the same time Jenolite Ltd.
announce the appointment of new agents in
British North Borneo, Brunei State and
Sarawak. They are Ker-Lindsay (Far East)
& Co., of Kuala Belait, Brunei State, British
Borneo.

MR. G. T. RanpaL Davies, M.P.S., over-
seas marketing manager of Evans Medical
Supplies, Ltd., left by air this week to survey
the market for ethical products in a number
of countries in Central and North America
and in the Caribbean area. He will visit
Evans Medical’s agents in Mexico. El Salva-
dor, Guatemala, Nicaragua, Panama, Vene-
zuela, Colombia. Peru, Cuba. Trinidad and

~Jamaica, and plans to return to the UK

towards the end of January.

MR, ToNYy ABEL. a paint manufacturing
chemist, of St. Annes-on-Sea, was married
on 7 November to Miss SHIRLEY MITCHELL
Scott, an orthopaedic physiotherapist at
Bradford Royal Infirmary, daughter of Mr.
and Mrs. C. Scott. of Wayside. Sunnyridge
Avenue, Pudsey. )
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We have been asked to add the name of
MR, H. H. Lusty (Bakelite 1td.) to the list
of members of the British Plastics Federa-
tion Publicity Committee which appeared in
THE CHEMICAL AGE on 7 November (p. 979).

The following awards of medals have
been made by the Royal Society:—the
Copley Medal to ProFESSOrR A. I.
KLUYVER, For.Mem.R.S., for his distin-
guished contributions of a fundamental
character to the science of microbiology;
the Davy Medal to SIR JOHN LENNARD-
Jongs, K.B.E., F.R.S., for distinguished
work on the applications of quantum
mechanics to the theory of valency and
to the analysis of the intimate structure of
chemical compounds; and the Hughes Medal
to SiIR EDWARD BuLvaArD, F.R.S., for impor-
tant contributions to the development of the
physics of the earth.

MR. H. EARLE THOMPSON has resigned as
vice-president of the Carbide and Carbon
Chemicals Company, New York, in order to
devote his full time to his responsibilities as
vice-president (enginecring), Union Carbide
and Carbon Corporation. At the same
time, MR. J. G. Davipson, president, Car-
bide and Carbon Chemicals Company, an-
nounced that MR. L. J. BowbDITCH, vice-
president, Carbide and Carbon Chemicals
Company, will take up the responsibilities
relinquished by Mr. Thompson and will
have under his direction all construction
ond design for the company.

The contribution made by Mr. W. H.
HENMAN to the British non-ferrous metals
industry was acknowledged last week at a
complimentary dinner in Birmingham, when
fellow-memters of the British Non-ferrous
Metals Federation presented him with a
canteen of cutlery and a pair of binoculars.
MRr. H. E. JAckson, federation president,
said Mr. Henman began as a chemist with
Henry Wiggin & Co. in 1900. later becoming
works manager. In 1919 he was appointed
managing director of Hcadley Birch and
after this firm was merged with John Wilkin-
son & Co. in 1920 he became managing
director and chairman of both companies.
He was president of the federation from
1949-1951; chairman of the Nickel Silver
Association for ten years; member of the
executive committec of the Cold Rolled
Brass & Copper Association from 1923-1953
(including four vyears as chairman); and a
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member of the council of the British Non-
ferrous Metals Research Association. He
was a Fellow of the Institution of Metal-
lurgists and of the Institute of Metals.

MRr. Epwarbp CraytoN, of Hyde (Lancs),
is the first employee to complete 50 years’
service at LC.I. (Leathercloth Division),
Ltd., Hyde. He has had awards for 25, 20
and 40 years’ service, and now a special gift
has marked his half century.

MR. DEREK PAGE, a 26-years-old chemist,
of Lymm, has been adopted prospective
Labour candidate for the South Fylde
Parliamentary Division.

Obituary

The death has occurred of MR. TURNER
EwING, M.A., D.S.O., for many years a
prominent figure in Scottish industry. Until
his retirement ten years ago, he was senior
partner in Duncan, Flockhart & Co., chemi-
cal manufacturers and chemists, of Edin-
burgh. He filled many posts with distinc-
tion, including a period of service as Master
of Edinburgh Merchant Company.

MR. RoOBERT A. WITHERSPOON, former
chairman of the executive committec of
Shawinigan Chemicals, Ltd.. and a pioneer
in the building of Quebec’s electro-chemical
industry, has died at the age of 76. Born
in Rochester. N.Y., he graduated from the
University of Rochester and began his
career as a laboratory boy. In 1900 he was
appointed an clectro-chemical engineer with
the United Barium Company in Niagara
Falls, N.Y. Four years later he became
superintendent of the Shawinigan Carbide
Company, which later became the Canada
Carbide Company and eventually the car-
bide division of Shawinigan Chemicals. Ltd

MR. WILLIAM BRAITHWAITE, sales manager
of James Wilkinson & Son. Ltd., chemical
manufacturers, Attercliffe,  Sheflicld, has
died at the age of 55. He had been in the
heavy chemical industry for 30 years. and
was responsible for the surveying of the
Eyam district of Derbyshire for fluorspar.
Thanks to his work, excavation of fluorspar
and lead was begun at Eyam in 1936, and in
1946. a scparate company. Glebe Mines,
Ltd.. was formed to work the mine. Mr.
Braithwaite was a director.
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Publications & Announcements

BRITISH Jeffrey-Diamond swing hammer
shredders are at work in industrial instal-
lations in many parts of the world. They
will reduce fibrous materials to coarse or
reasonably fine products, or they can be
used as primary units where multi-stage
reduct.on is necessary to obtain really fine
products. The material to be reduced is
fed to the machine through an opening
above the rotor, and is discharged through
the base. On entering the machine, it falls
drectly into the path of the hammers and
receives a primary reduction while in
suspension. It is then swept forward for
further reduction on the lower portion of
the breaker plate, the breaker bar directly
under the breaker plate, and the screen or
grid in the base. Catalogue No. 1488,
descr:bing the machines, may be obtained
from British Jeffrey-Diamond Ltd., Wake-
field. Yorks.
. . .

PHILIPS Electrical Ltd., Century House,
Shaftestury Avenue, London, W.C.2, have
recently introduced a new X-ray Diffraction
Unit which, it is claimed, covers the imme-
diate as well as the long term needs of any
rescarch  worker engaged in this field.
Known as the PW.1010, the new unit em-
ploys the well-known Philips system of
interchangeable ‘sealed-off° X-ray tubes
with d'fferent anode materials and having
h'gh-transmission mica beryllium windows.
The need for a separate and continuously
ovnerated vacuum system is thus eliminated.
The equipment has only to be switched on
and it is recady for use. The high tension
generator employs a sing'e thoriated tung-
sten filament valve and the smoothed DC
output is stabilised electronically to within
0.1 per cent. Variations in mains voltage
up to 10 per cent plus or minus are com-
pensated for automatically, and the stabilisa-
t'on is unaffected by frequency drift. Each
working position on the camera table is pro-
vided with an electro-magnetically operated
shutter controllable manually or by built-
in t'me switches. A comprehensive system
of interlocks guards against mishaps result-
ing from failure of mains or water suoplies
and incorrect handling. The PW.1010 is
offered with a wide range of precision
cameras although any type of camera can
te employed, including a Weissenberg gonio-

meter. For this reason provision is made
for the X-ray tube to be used either verti-
cally or horizontally or by means of a cable,
away from the unit altogether. The high
degree of stabilisation makes the PW.1010
particularily suited to Geiger-Counter spec-
trometry with or without an automatic
recorder. The equipment is stated to com-
ply with the recommendations of-the Inter-
national Commission on X-ray Protection.

* * *
FOR fitting to their hot water tanks, G. A.
Harvey & Company (London), Ltd., have
designed a new type of manhole and cover,
which will be shown for the first time on
their stand (No. 150/1, Row G) at the Build-
ing Exhibition at Olympia, 18 November-
2 December. The main advantage of the
new design is that by preventing the thread
of the bolts from coming into contact with
water, corrosion and the consequent risk of
shearing the bolt heads is eliminated. Fur-
ther, no hemp, red lead or other jointing
material is required when fixing the cover
as the indiarubber ring supplied with the
tank enables a perfect seal to be obtained
(the firm claims) in much less than the usual
time. The advantages of hot galvanising
will be stressed in the display of tanks, cis-
terns and indirect cylinders. Wirework and
perforated metals of every description will
be on show.

* * *
TWO publications by the Radioactivity
Division of the Canadian Department of
Mines—Technical Papers Nos.. 3 and 4—
describe, respectively, a colorimetric method
for the determination of cooper with 2.2’-
diquinolyl, and a fluorimetric method for
the determination of aluminium with
8-hydroxyquinoline. The methods are rapid
and simple, and particularly suitable for
routine work. and the fluorimetric nrocedure
has proved superior to gravimetric and
colorimetric methods, especially for low alu-
minium values in the presence of iron or
phosphates.

* = *
WE have received from Dr. M. M.
Kostevitch of Buenos Aires a number of
copies of a maner (in the or‘einal Russian)
on ‘Trinitromannan and Alpha-cel'ulose.’
Interested readers may obtain a copy by
applicaticn to this office.
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Chemical Pressure Vessels

THE British Standards Institution has set up
a section to deal with the approval in the
UK of air receivers, boilers and chemical
pressure vessels intended for export to
Canada. Initially the BSI and the chief of
the Boiler Inspection Department of
Quebec drew up arrangements to cover the
necessary service and these have now been
extended by agreement with the Canadian
Standards  Association’s Committee on
Canadian Boiler Regulations to all Canadian
provinces, whose chief inspectors have agreed
to accept equipment manufactured in the
UK provided that: (1) the necessary regis-
tration with Canada has been effected; (2)
the equipment has been constructed in
accordance with the relevant Canadian
specifications; and (3) the necessary inspec-
tion during and after construction has been
carried out by an accepted inspection agency.

The section of BSI dealing with this
matter has been set up in association with the
BSI/CSA Approvals Agency for electrical
equipment so that it will be convenient for
UK manufacturers of equipment that have
to comply not only with the Canadian Elec-
trical Code, but also with the requirements
of pressure vessels such as electrode boilers
and electrically-operated pressure  vessel
accessories. Manufacturers are invited to
apply to the Institution for full information
and help.

Europe’s Largest Refinery

WITH a new 3.250.000 tons a year distilla-
tiorr unit now on strecam. Pernis Refinery
(near Rotterdam). in the Netherlands. be-
comes the largest refinery in Europe (in-
cluding the UK) with an annual crude capa-
city of nearly 10.000.000 tons. Built at a
cost of £2.000,000. the new unit-—designed by
Shell—has taken just over a year to erect.

Before the war, Pernis Refinery was ol
comparatively small size with a capacity . f
1.000,000 tons of oil products a year. It
suffered heavy damage during the war but
rchabilitation was started in 1946. Since that
time, the size has gradually been increased
until it is now the most comprehensive re-
fining complex in continental Europe.

This has been done at a cost of over
£25.000,000 and the refinery. in addition to
four distillation units. now includes such
facilities as thermal cracking and reforming
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units. a catalytic cracking unit. polymerisa-
tion plants. lubricating oil and bitumen
plants and treating facilities to which
luboil de-asphalting and extraction plant
now under construction will be added.

There is also a plant for making synthetic
detergents, one for the manufacture of base
materials for plastics on a polyvinyl chloride
basis and another for making Epikote resins,
used as a very resistant compound in the
paint and varnish industry. Also, sulphur
is recovered on a large scale. A plant for
the production of a number of chemical
solvents is under construction as well as a
plant for the manufacture of the new in-
sceticides dieldrin and aldrin.

New Grades of Carbon Black

ARRANGEMENTS have been made for
the manufacture, in the United Kingdom.
of Kosmos and Dixic grades of furnace car-
bon black previously produced only in the
USA. This was announced by Mr. Oscar
Nelson, president of United Carbon Co. Inc..
Charleston, West Virginia, on the eve of his
departure from Europe at the conclusion
of a prolonged visit.

A long-term agreement has been rcached
whereby United Carbon Co. Inc., i1s making
its technical knowledge and engineering ex-
perience available to United Carbon Black
I.td.. Swansca. for the purpose of establish-
ing standards and ensuring control of quality.

Mr. Nelson’s visit follows many months
of exhaustive studies by the technical per-
sonnel of United Carbon Co. Inc.. both at
Swansea and in their engineering depart-
ment in America. As a result of these
studies. modifications of existing plant and
processes are already in progress and plans
have been made for the construction of
additional capacity at Swansca.

The modifications now in progress wil!
result in the production of a general pur-
posc furnace to be markceted as Dixie 43
and Kosmos 45 by the selling agents of
United Carbon Co. Inc.. namely. Anchor
Chemical Co. Ltd.. and Chance & Hunt (a
section of Imperial  Chemical  Industries
L.td.). It is planned to produce other types
of furnace black similar to the grades manu-
factured by United Carbon Co. Inc.. in the
USA. These arrangements will enable cus-
tomers of United Carbon Co. Inc.. to obtain
prompt dclivery of furnace blacks of the
highest quality against pavment in sterling.
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Sulphuric Acid Ret
SUMMARY of monthly returns of pro- SULPHURIC ACID AND OLEUM
: L : ) 5 (Tons of 1009, H,SO,) ]
duction and consumption of sulphuric Data referring only to Chamber Chamber
acid in the UK from 1 July to 30 Scptcm— acid makers” returns & Tower Contact Tower &
= - he Nation: i . . only only Contact
oer, issued by the National Sulphuric Acid ?’wiik I July, 1953 30,375 3%,7()1 46%,%%
Association, Ltd.. shows that sto - roduction 150,229 302,104 452,
530 . ws that stocks de-  pochet - 38670 31,103 59.773
creased during that period from 63.076 tons  Oleum feed o . — 1,464 1,464
10 62.304 tons. Adjustments .. .. -46 —54 —100
“} Use L. 86,061 114,564 200,625
o , Despatches’ 96,286 217,331 313,617
The following tables have been abstracted Srtoclr 30 Scmember 1953 26,881  35.423 gg%
R - Ay otal capacity represented 196,680 382,730 57
from the summary : Precentage production ..  76.4%  78.9%  78.1%
RAW MATERIALS (Tons) :
Data referring only to acid makers’ returny Sulphur Zinc
Pyrites Spent oxide and H,S concentrates  Anhydrite
Stock, 1 July, 1953 127,561 195,526 47,934 83,715 880
Recelpts o - 109,090 70,5]< 54,769 34,998 43,419
Adiustments e ns ! e 54 + 1,776 -897 — 184 +82 —
Use .. .. .. .. o . 96,173 69,149 57,789 45761 43,389
Despatches* = B o, n 374 12,731 12 =
Stock, 30 Seplemher 1953 141 88() 185,058 44, ()07 73,034 910

* Including uses for purposes other tlmn sulphuric acid manufacture.

CONSUMPTION IN THE UNITED KINGDOM

(1 July—30 September)
TraDE Usks Tons 100,
H.SO,

Accumulators o 2,431
Agricultural purposes .. 8,275
Bichromate and chromic acid 2,006
Bromine : 3,724
Clays (fuller’s earth, etc.) .. .. .. 2,282
Copper pickling s . 5 i 2 803
Dealers . 3,115
Drugs and tine chemicals 3,375
Dyestuffs and intermediates 18,166
Explosives ‘ i = 5 - .3 7,496
Export .. . i w v o 609
Glue, gelatine and size oy £ £, 98
Hydrochloric acid 11,667
Hydrofluoric acid 2.898
lron pickling (including tin plate) 21,734
Leather .. 3 % - ¢4 - 1,039
Lithopone 3,352
Metal extraction - o o an 911
Oil refining and ;x.nnlcum products 14,237
Oils (vegetable) 2,758
V’Jpcr etc. 1,342

Phosphates (industrial) - - o 240

Plastics, not otherwise classified 4,587
Ravon and transparent paper 59,263
Sewage .. 2,601
Sotp and L,Iw.u ine o a0 g 7.454
Sugar refining .. .. e o . 145
Sulphate of ammonia .. 67,527
Sulphates of copper, nickel, ete. 3,893
Sulphate of magnesium 1,246
Superphosphates s I(\(» 186
Tar and benzole 0,161
Textile uses ; 5,068
Titanium oxide . . 46,452
L nclassitied 36,451

Total o - . o 459592

New Textile Institute Fellows

Mr. O. R. STEELE, B.Sc., M.A., Ph.D., of
Princeton. N.J., who has been elected a
fellow of the Textile Institute, received his
doctorate from Princeton in 1949 after being
engaged in research on the fine structure of

trimethyl cellulose. As a post-doctoral
fellow of the American Textile Research
Institute, where he was head of the Physical

Organic Chemistry Section and later direc-
tor of the Wool Research Project, his work
was concerned chiefly with studies of the
structure of keratin fibres and its relation to
mechanical behaviour—using. among other
techniques—X-ray diffraction and infra-red
microscopy. Dr. Steele is now in charge
ol fundamental textile research with Rohm
& Haas Co.. Philadelphia, for whom he
formerly worked as a research chemist.
Another newly-elected fellow of the Textile
Institute  is  MR.  W. S.  SONDHELM,
M.Sc.Tech.. A.T.I.. textile technologist and
test house manager, Ashton Brothers & Co.,
[.td.. Hvde, Cheshire. He was educated at
Lcipzig. Caterham and Manchester College
of Technology, graduating in 1939 and re-
ceiving his master’s degrec in 1941. He was
clected an associate of the Institute in 1944.
He is chairman of the Yarn Quality Discus-
sion Group of the Lancashire Section of the
Institute.
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Next Week’s Events

MONDAY 16 NOVEMBER

Society of Chemical Industry
Bradford: Technical College, 7 p.m.
C. S. Whewell: ‘Chemical Aspects of
Textile Technology.’
Institute of Physics
Birmingham: Imperial Hotel, 6.30 p.m.

Annual meeting. Dr. J. H. Fremlin:
‘Nuclear Structure: The Experimental
Approach.’

Institute of Metal Finishing
London: Burlington House, Piccadilly,
6 p.m. Demonstration of Research and
Control Technique in Electrodeposition.
Institute of Metals
Sheffield: Mappin Hall, St. George’s
Square, 7.30 p.m. Joint meeting with Shef-
field Metallurgical Association and Sheffield
Society of Engineers and Metallurgists.
D. Tabor: ‘Indentation Hardness.’

TUESDAY 17 NOVEMBER

Royal Institute of Chemistry
London: Battersea Polytechnic, S.W.11,
7 p.m. Joint meeting with Battersea Poly-
technic Chemical Society. W. S. Wood:
‘The Manufacture and Uses of Hydrogen
Peroxide.’
Society of Chemical Industry
London: Royal College of Science, S W.7,

2.15 p.m. Joint meeting of Agricultural
Group with Crop Protection Panel. Sym-
posium: ‘Grassland Management’ and

‘The Treatment of Turf.
Chadwick Public Lectures

London: Royal Sanitary Institute, 90
Buckingham Palace Road, S.W.1, 5.30 p.m.
Dr. John A. Logan: ‘The Public Health
Significance of Environmental Control by
Engineering Means.’

Institute of Petroleum

Manchester:  Engineers’ Club, Albert
Square, 6.30 p.m. L. Soulal and R. C.
Cobley: ‘ The Blending of Lubricating Oils—
Continuous and Batch Methods.’

WEDNESDAY 18 NOVEMBER

Royal Institute of Chemistry
London: Kings Co!lege, Strand, 6.30 p.m.
Annual general meeting. H. J. T. Elling-
ham: ‘Prospect.’
Institution of Chemical Engineers
London: Caxton Hall, 5.30 p.m.
‘The Stanlow Story.’

Film

Society of Chemical Industry

Stirling: Golden Lion Hotel, 7.30 p.m.
H. Hepworth: ‘Some Reflections on the
Pharmaceutical Industry.’

Royal Society of Arts

London: John Adam Street, Adelphi,
W.C.2, 2.30 p.m. Opening of 200th session,
HRH the Duke of Edinburgh presiding.
Inaugural address by the Earl of Radnor.
Pharmaceutical Society of Great Britain

London: 17 Bloomsbury Square, W.C.1,
7.30 p.m. Professor H. Berry: ‘General
Survey of the British Pharmacopceia, 1953 :
Pharmaceutics.’

Midlands Society for Analytical Chemistry

Birmingham: The University, Edmund
Street, 7 p.m. B. Bagshawe: ‘ The Analytical
Chemistry of Tungsten and Molybdenum,
with Particular Reference to Steel and
Allied Metals.’

THURSDAY 19 NOVEMBER

Royal Institute of Chemistry

Gillingham (Kent): Medway Technical
College, .Gardiner Street, 7.30 p.m. B. J.
MacNulty: ‘Some Recent Advances in
Fluoride Analysis.’

The Chemical Society

London: Institution of Civil Engineers,
SW.1, 730 p.m. Centenary lecture by
Professor A. Tiselius: ‘Some Applications
of the Separation of Large Molecules and
Colloidal Particles.’

Bangor: University College of North
Wales, 545 p.m. Joint meeting with
University College Chemical Socicty. Pro-
fessor F. S. Dainton: °Electron Transfer
Reactions.’

Bristol:
meeting with
N. K. Adam:
Action.’

Durham: University Science Buildings,
South Road, 7.45 p.m. Joint meecting with -
RIC and SCI. H. M. Powell: ‘ Some Inter-
molecular Compounds.’

Exeter: Washington Singer Laboratories,
5 p.m. Professor A. R. Todd: ‘The
Synthesis of Nucleotide Co-enzymes.’

Liverpool: The University, 5 p.m.
meeting with RIC, SCI and BAC. Dr.
J. S. Anderson: ‘The Mechanism of the
Reaction Between Gases and Solids.’

Manchester: The University, 6.30 p.m.
[continued on page 1036

The University, 7 p.m. Joint
RIC and SCI. Professor
‘Mechanism of Detergent

Joint
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Joint meeting with RIC and SCI. Dr. J. L.
Edgar: ‘ Manufacture of Chemicals from
Petroleum.’

Society of Chemical Industry

London: Institution of Structural Engi-
neers, 11 Upper Belgrave Street, S.W.1,
6 pm. E. H. Nevard: ‘Reasons and

Methods for Timber Preservation.’

British Ceramic Society

London: Royal Sanitary Institute, 90
Buckingham Palace Road, S.W.1, 10 a.m.
Autumn meeting of Refractory Materials
Section.

London: Olympia. 11.10 a.m. General
meeting of Building Materials Section.

London: Dorchester Hotel, Park Lane,
7 p.m. Society’s annual dinner.

Institute of Welding
London: The Polytechnic., Regent Streci.
W.1, 7 pm. D. C. Dixon: ‘Productivity
in the Fabrication of Structural Steelwork.

Institute of Metals

Birmingham: Imperial Hotel, Temple
Street, 6.30 p.m. J.  W. Cuthbertson:
‘Recent Advances in Electrodeposition.’

Liverpool: The Temple, Dale Street,
T p.m. L. Rotherham: ‘Metallurgical
Problems Connected with the Development
of Atomic Energy.’

Middlesbrough: Cleveland Scientific and
Technical Institute, 7.15 p.m. Discussion:
"The Training of a Metallurgist.’

FRIDAY 20 NOVEMBER
The Chemical Society

Aberdeen: Robert Gordon’s Technical
College, 7.30 p.m. Joint meeting with RIC
and SCI.  N. P..Inglis: *The Production,
Fabrication and Properties of Titanium.’

Birmingham: The University, 4.30 p.m.
Centenary lecture by Professor A. Tiselius:
“Some Applications of the Separation of
LLarge Molecules and Colloidal Particles.’

Swansea: University College, 6 p.m. Joint
meeting with RIC and University College
Chemical Society.  Professer J. Monteath
Robertson: * The Scope and Application of
X-ray Methods in Organic Chemistry.’

Institution of Chemical Engineers

Huddersfield:  College of  Technology.
7 p.m. Graduates’ and Students’ Section.
G. T. Matthews: ‘“Low Temperature

Separation of Gases.’

Newcastle-on-Tyne: Chemical Engineer-
ing Department, Stephenson Building, 6.15
p.m.  Graduates’ and Students’ Section.
W. T. Cosby: ‘Electrical Precipitation.’
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Institute of Physics
London: Institution of Electrical Engi-

neers, Savoy Place, W.C.2, 10 a.m. Autumn
conference of the X-ray Analysis Group.

Manchester: The University, 6.45 p.m.
Professor S. Tolansky: * The Use of Optical
Methods for the Study of Surface Micro-
topography.’

British Ceramic Society

London: Royal Sanitary Institute. 90
Buckingham Palace Road, S.W.I, 10 a.m.
Autumn meeting of Refractory Materials
Section (cont’d.).

London: Drayton House, Gordon Street,
W.C.1. 9.45 a.m. Building Materials Section
visit to Building Research Station.

Market Reports

LLONDON.—There has been nothing of out-
standing interest cither in prices of indus-
trial chemicals or market conditions during
the past week. Contract deliveries continue
to cover good quantities, and new business
for home account has been on satistactory
lines but again the emphasis is for spot or
ncarby requirements.  Overseas demand i1s
on the quiet side. though the export inquiry
for some of the coal tar products, such as
creosote oil, phenol and cresylic acid, is
fairly good.  Prices in the tar products
section are steady and unchanged.

MANCHESTER.- -Steady to firm price con-
ditions have been experienced during  the
past week on the Manchester market for
heavy chemical products and only in odd
cases is there any indication of uneasiness.
Deliveries under contracts covering a wide
range. including chemicals for the textile
and allied trades, are being steadily called
for and a fair amount of replacement busi-
ness  on home-trade account has  been
reported.  Export bookings have been on a
moderate scale. A few sections of the ferti-
liser trade arc active. but otherwise the
market has not yet fully emerged from its
scasonal dullness. Most of the Ilight tar
distillates are meeting with a stcady demand.

GLASGow.—Another good week’s trading
has been reported from all sections of the
trade. although buying has been mostly on
i spot basis with little business placed for
forward delivery, which is not surprising in
view of the uncertain state of some of the
markets.



14 November 1953 THE CHEMICAL AGE 1037

B.D.H. REAGENTS

for all responsib/c laboratories

and | fbr every aspect of /abommr)/
practicc

B.D.H. Organic and Inorganic Chemicals
for Research and Analysis

‘AnalaR” Reagents

Micro-Analytical Reagents

Organic Reagents for Delicate Analysis
Indicators

Microscopic Stains

Amino Acids

Sugars

Forensic Reagents

Prepared Reagents for Clinical and
General Analysis

B.D.H. Concentrated Volumetric Solutions

THE BRITISH DRUG HOUSES LTD.
B.D.H. LABORATORY CHEMICALS GROUP
POOLE - DORSET

Rea/LC]5
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CLASSIFIED

ADVERTISEMENTS

SITUATIONS VACANT

The engagement of persons answering these advertisements
wmust be made through a Local Office of the Ministry of
Labour or a Scheduled Employment Agency if the applicant
i6 a man aged 13-64 inclusive. or a woman aged 18-59
snclusive, unless he or she. or the emploument, is excepted

the provisions of the Notifications of Vacancies
Owder. . 1952

BRITISH TITAN PRODUCTS CO., LTD.
“invites applications from
GRADUATE CHEMISTS AND CHEMICAL
ENGINEERS

to assist in control of l hmm(.xl Plant Operations

Bllllngham ((u Durham)
and
Grimsby (Lines.)
Factories
previous experience of plant work not essential.
Salary dependent on age and qualifications. Stafl’ Bonus
and Superannuation Schemes. Application Forms may
be obtained from—
THE SECRETARY OF THE COMPANY,
KRONOS HOUSE,
COPPERGATE,
YORK.

CHEM]CAL ENGINEER, preferably with some
industrial experience, required for interesting develop-
ment work in inorganic chemical factory. Starting salary
in the range of £550 to £750 per annum. Reply in confi-
dence, to BOX No. C.A. s2/o, THE CHEMICAL AGE,
154, FLEET STREET, LONDON, E.C.4.

i

IRST-CLASS CHEMIST required by progressive

Public Company in the North-West for research
and development on synthetic resins and allied materials.
Good Degree and previous experience desirable. Salary
range, £1,000-£1,300 per annum. A Stall' Superannuation
Scheme is in operation. Applicants are requested to give
details of their age, qualifications and previous experience
BOX No. C.A. 3277, THE CHEMICAL AGE, 154, FLEET
STREET, LONDON, E.C.4.

INDUSTRIAL CHEMIST required to assist in Technica
Department of Company engaged in production of
Magnesium and Magnesium Alloys. Duties will include
mw%m.mon of problems arising in production depart-
ments, and in developments of new processes. Essential
qualifications are Honours Degree in Chemistry, or
Assocjateship of the Rn_\':xl Institute of Chemistry, with
at least five years’ experience of industrial production of
inorganic chemicals. Contributory Stall’ Pension Scheme
in operation. Applications, in writing, ‘with full details
and positions held, to PERSONNEL MANAGER,
MAGNESIUM ELEKTRON LIMITED, CLIFTON
JUNCTION, NEAR MANCHESTER.

FOR SALE

CHAI((‘()AL, ANIMAL AND VEGETABLE
horticultural, burning, filtering, disinfecting
medicinal insulating ; also lumps ground and granulated;
established 18330 : contractors to H M Government. —
THOS. HILL-JONES, LTD., *“ INVICTA'* WORKS. BOW
COMMON LANE, LONDON, E. TELEGRAMS : *‘‘ HILL-
éorgs. BOCHURCH LONDON.”” TELEPHONE 3285
AST.

FOR SALE

MORTON, SON AND WARD, LIMITED
offer
MIXERS
ORWARD ** ‘‘ U-shaped ** Trough MIXERS in
any size up to 3 tons.
MIXERS, Horizontal or Vertical, Jacketed on Unjacketed
made to requirements. Several in stock.

JACKETED PANS
In stainless steel or mild steel, with or without mixinz
; ear.
500g. Jacketed AUTOCLAVE with detachable cover
150 1b. in jacket.
500g., 300g. and 200g. AUTOCLAVES in mild steel.
riveted construction with detachable covers. *

HYDRO EXTRACTORS
From stock : 72 in. to 36 in.,, by BROADBENT, and
42 in. by WATSON LAIDLAW, all electric,
thoroughly reconditioned, complete with starters,
and guaranteed.

PUMPS
A large selection in stock, 2 in. to 6 in., new and second-

hand.
INCUIRIES INVITED
MORTON, SON & WARD, LIMITED,
WA LL,

LK MI
DOBCROSS, NR. OLDHAM
LANCS.

'Phone @ Saddleworth 437.

TAINLESS STEEL PLATE HEAT EXCHANGER
by A.P.V. CO., LTD. Type HH. 76 plates 43 in
by 16 in., total projected area 346 sq. ft.
Hydraulically operated opening and closing gear.

STAINLESS STEEL CRYSTAL DRIER by MITCHELL,
3 ft. 6 in. diam. by 1 ft. 6 in. deep. STEAM
JACKETED flat bottom with two S.S. paddles
underdriven through bevel gearing from direct-
coupled 1 h.p. 400/3/50 geared motor. Jacket
working pressure, 15 1b per squfare inch.

M.S. SPIRIT EXTRACTION PLANT, comprising 3 ft.
diam. by 5 ft. deep extractor with dished hottom
jacketed for 5 Ib. per square inch worl\m,z pressure,
condenser, separator, storage tank

KESTNER HORI.ONTAL TUBULAR EVAPORATOR
having six turns copper tube 1} in. bore by 6 ft
long, complete with copper reception pot.

STEAM JACKETED COPPER STILLS, 150 gallons
capacity. Fitted swan-neck, sight and light
glasses, ete., and complete with copper coil con-
denser.  Jacket working pressure 40 Ib. per
square inch.

STEAM JACKETED COPPER BOILING PAN, 100 gallons
capacity. Bolted-on cast-iron jacket suitable for
40 Ib. per square inch working pressure.

DOUGH MIXER, having “ U™ trough 1 ft. 5 in. by
1 ft. 7 in. wide at top by 2 ft. deep. Sheet brass
trough, cast-iron ends, G.M. agitator. Belt driven
and arranged for hand tilting.

M.S. HORI ONTAL “ U ' TROUGH MIXER, 3 ft. hy
1 ft. 9 in. by 2 ft. deep. Fin-type agitating gear
belt driven through helical gearing from fast and
loose pulleys. Arranged for hand tilting.

Cast-iron VACUUM DRYING OVEN by TAYLOR,
4 ft. by 2 ft. 10 in. by 4 ft. 6 in front to back,
having ten steam-heated M.S. platens pitched at
3 in. Hinged door at each end. Steam working
pressure 15 Ib. per square inch.

HARRISON-CARTER DISINTEGRATORS, sizes 2} and
00.  Belt driven.

PROCESS & CHEMICAL ENGINEERING CO., LTD.,

6/8, NORTHUMBERLAND PARK,
TOTTENHAM,
LONDON, N.t7.

Phone : Tuitenham 2436 (3 lines).
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FOR SALE

600

PROCESS PLANT

ASCALL PIN DISC MILL, Type No. 1, motorised

400/3/50. Conical feed hopper approx. 24 in.

diam. Permanent magnet of chute type. Dis-

charge chamber enamel lined, with bagging
outlet 53 in. diam.

KEK MILL, comprising M.S. galvanised bin 48 in.

diam. by 29 in. deep, tapering to two 8 in. diam.

outlets. Grinding chamber 18 in. diam. Under-
driven through enclosed gearing with bare shaft
extension. Suitable for grinding fibrous materials.

Unused Vertical MIXER by Brierley, Collier, with
stainless steel lined pan 18 in. diam. by 10 in.
deep, jacketed 15 1b. w.p., with spiral-type
agitator. Fast and loose pulley drive.

500 gal. C.I. MIXING VESSELS, 5 ft. diam. by 5 ft.
deep.  Anchor-type agitator, driven through
bevel gears, and fast and loose pulleys.

Two VERTICAL MIXERS, 3 ft. 6 in. diam. by 2 ft. 6 in.
deep, of { in. mild steel plate  Twin underdriven
scraper agitators. Hinged cover with 12 in. diam.
feed. Bottom side 5 in. diam. outlet. Motorised
400/3/50.

I'iree Peerless MIXERS, =0-gt. capacity, fitted integral
motor, 400/3/50, with various whisks and beaters.

M 8. Lead-lined MIXER, 2 ft. 3 in. i.d. by 3 ft. deep, with
12 in. cone bottom, 2 in. flanged bottom outlet.
Vessel totally enclosed, lead-covered paddle type
agitator. Motorised 400/3/50.

GEORGE COHEN SONS & CO., LTD.,
WOOD LANE, LONDON, W.12.
Tel. : Shepherds Bush 2070 and
STANNINGLEY, NR. LEEDS.

Tel. : Pudsey 2241.

C. BARBER, LTD.

.I. FILTER PRESS, 25} in. square, by MANLOVE
ALLIOTT, plate and frame type, 13 chambers,
arranged for washing. Excellent condition.

TWO HYDRO EXTRACTORS, 72 in.,, by BROADBENT.
(One new and unused.)

TWO “ HORMANN » 30 cm. Stainless Steel FILTER
PRESSES.

STORAGE BINS in stainless steel, cylindrical, with
covers. 40/12/14/10 gallons capac ity

CANNON STEAM- JACKETED ENAMEL-LINED PANS,
10 and 25 gallons.  All new and unused.

DOULTON 2.’)-1.':1110!1 COPPERS with lids. NEW and
unused.

WELDED VESSELS of all types, in mild steel or stainkess
Fabricated to customer’s specifications.

TWIN ROLL FILM DRYER by MILNE, with steam-
heated rolls 28 in. diam. by 60 in. long. Motorised
400/440 volts, 3-phase.

C. BARBER LTD.
SILVERDALE GARDENS
HAYES MIDDLESEX

Telephone-—Hayes 2735/6

No. ¢

Y

ONI-) TORRANCE MICRO TWIN-ROLLER MILL.
Cast rolls, 14 in. by 8 in. Water cooled. Fast and
loose pulley=drive.
TWO DE LAVAL SEPARATORS, VEE-BELT DRIVE.
Good condition.
THOMPSON & SON (MILLWALL), LIMITED,
CUBA STREET, LONDON, E.14. TEL. EAST 1844.

SELWOOD FOR TANKS
NE—500 gallon Enamel Lined STORAGE TANK,
ex-milk  storage. Cork-insulated motor-driven
agitator fitted. Mounted on adjustable legs.
One—R00 gallon DITTO.
Full details of these and other Tanks on application to :—
WILLIAM R. SELWOOD, LIMITED, CHANDLER’S
FORD, HANTS. ’'Phone: 2275.

FOR SALE

5 brand new jacketed STERILIZING VESSELS, 7 ft.
long by 3 ft. diam., complete with fittings.

3 excellent VACUUM OVENS, complete with vacuum
pumps, trays and belongings.

2—18 in. KEK PLATE MILLS, complete with feeders
delivery bins, motors and entablature.

9 Worssam ROTARY PRESSES.

POWDER DRESSING or SIFTING MACHINES, various

sizes.

1 Johnson FILTER PRESS, 36 in. square, plate and frame
type, double inlet and enclosed delivery ports. 4

1 Johnson FILTER PRESS, 47 plates, 32 in. square,
centre feed, bottom corner open delivery.

Wood FILTER PRESS, fitted 69 ribbed plates, 2 ft. 8 in.
square, with top centre feed and bottom enclosed
delivery channel.

24 in., 30 in. and 36 in. HYDRO EXTRACTORS, self-
balancing, swan-neck type, self-emptying bottom,
belt and motor driven.

Heavy cake CRUSHING MILL, 2-pair high, by Nicholson,
for cake up to 3 in. thick, rolls 30 in. long, top
with coarse teeth 9 in. diam. bottom with finer
teeth 12 in. diam.

5 sets of ALA. CRUSHING ROLLS for linseed, cottonseed,
ete., 48 in. long, belt driven, with feed hopper,
side frames, baseplate and striking gear.

Bennett Copper-built EVAPORATOR, 4 ft. diam. by
4 ft. 6 in. high, steam jacketed bottom, mounted
on legs, with swan-neck vapour pipe and separate
vertical belt driven vacuum pump.

“ U shaped horizontal jacketed MIXER, 7 ft. long,
3 ft. wide, 3 ft. 3 in. deep, belt and gear driven.

35 roll REFINERS, fitted chilled iron, water-cooled
rolls, 40 in. long, 16 in. diam. belt and gear
driven, with clutch drive suitable for motor, by
Baker Perkins, Ltd.

1 No. 1A water-cooled CIRCULATOR MILL.

6—Excellent Nickel-lined Jacketed TILTING PANS,
60 gallons capacity and for 40 Ib. working pressure.

1—MICRO-PULVERISER, size 2, complete with motors
and all belongings.

2-—Brand New Enclosed Aluminium TANKS, approxi-
mately 11 ft. long by 4 ft. 9 in. wide by 7 ft. 3 in.
deep.

5—Excellent Porcelain DISC MILLS.

1—Aluminium STILL, steam jacketed, dished top and
bottom ; approximately 4 ft. 8 in. diameter by
6 ft. deep.

RICHARD SIZER, LTD.,
ENGINEERS,
HULL.
Telephone 31743.

ECONOMIC BOILERS—9 ft. diam. by 12 ft. 6 in

Foster Yates, 200 1b. w.p.; 8 ft. diam. by 14 ft.

Paxman, 180 1b. w.p. Twenty others, all sizes.

Whessoe Open Top Riveted Steel MIXING TANK,
13 ft. diam., by 15 ft. deep, 9/16 in. plate.

NEW GALVANISED PIPING. Immediate delivery.
Johnson Iilter PRESSES, 25 in., 18 Frame,
practically new.

TWO 35 ft. long by 9 ft. diam. Lead-lined TANKS.

ONIL Stainless CONICAL HOPPER, 7 ft. 3 in. diam.,
overall depth, 7 ft. 6 in.

TWO Broadbent WATER-DRIVEN CENTRIFUGES,
30 in. diam., 12 in. deep, 1,150 r.p.m., 150 lb.
pressure.

SIX O.T. TANKS, 7
brick lined.

Six Aluminium CONDENSERS, 14 ft. long by 2
diam. 386 Tubes, § in. o

FORTY Riveted RECEIVERS, 8 ft. 6 in. long, 5 ft. 9 in,
diam., 76 Ib. w.p.

CAST-IRON PIPES, 5000 ft. Each 6 in. and 8 in. NEW

VALVES in Stainless, Gunmetal, Enamel Lined.

Free Catalogue. * Watkins Machinery Record,” available

FRED WATKINS, (BOILERS) LTD.,
COLEFORD, GLOS.

FOR SALE, approximately 2 tons DDT POWDER,
Price 2s. 2d. per Ib., ex-works. Apply BOX No,
C.A. 3276, THE CHEMICAL AGE, 154, FLEET STREET,
LONDON, E.C.4.

ft. diam., 14 ft. deep, rubber and
ft. 6 in.
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HANGE-PAN or PONY MIXER, 20 gallons, detach-

able pan revolves in apposite rhrullun to agitators.
Extra pans available. ~Nelf motorised. A.C.  WINK-
WORTH MACHINERY, LTD., 65, HIGH STREET,
STAINES. Tel.: 1010.

WANTED
ASH Buyvers all grades of Non-Ferrous Metal Scrap.
Residues.  Send details— D. HARRIS, 28 GEARY

ROAD, DOLLIS HILL, LONDON, N.W.10.

INDUSTRIAL BY-PRODUCTS, LTD., 16, Philpot Lane,

London, E.C.3, will be pleased to receive particulars
of any by-products, waste materials and residues for
disposal.

SERVICING
RUSHING, GRINDING, MIXING and DRYING for
the trade.
THE CRACK PULVERISING MILLS LTD.
Plantation House,
Mincing Lane,
London E.C.2.
GRINDING, CRUSHING AND GRADING
FINE GRINDING LTD.,
BLACKHOLE MINE, EYAM

TELEPHONE EYAM 227

PULVERISING of every description of chemical and

other materials for the trade with improved mills,
wharfage, and storage facilitics. THOS. HILL-JONES.
LTD., “INVICTA >> WORKS, BOW COMMON LANE,
LOND E. TELEGRAMS : ‘¢ HILL-JONES,
BOCHURCH LONDON.”” TELEPHONE 3285 EAST.

ET AND DRY GRINDING, Micronising, Grading and
Mixing of Minerals and bh( micals for all trades.
Also suppliers of ground zircon, sillimanite, fused silica,
precision casting materials and a wide range of ground

minerals.
W. PODMORE & SONS, LTD.,
SHELTON, STOKE-ON-TRENT,
Phones STOKE-ON-TRENT 2814 & 5475

PATENTS &' TRADE MARKS

INGS PATENT AGENCY, LTD. (B. T. King,

A.M.I.Mech.E., Patent Agent), 146a, Queen Victoria
Street, London, E.C.4. ADVICE Handbook, and
Onsultation free Phone: City 6161.

14 November 1933

Chemical  or

WHICH

Pharmacceutical  Industry

wishes to be

REPRESENTED

in the

NETHERLANDS?

Leading, well-known
Dutch

will gladly undert

commercial-house
ake some more

representations

Write to
Box No. C.A. 3278,
THE CHEMICAL AGE, 154, FLEET
STREET, LONDON, E.C.4.

1 For Classnﬁed Advertlsm
THE CHEMICAL AGE

Gives direct and immediate penetration. [
Is the recognised liaison between buyer
and seller.

Accepts advertisements up to first post |
on Tuesday for insertion in that week’s
issue.

Gives a reduced rate for more than three
insertions and

PULLS IN RESULTS

A NEW FIBRE-FREE
FILTER PAPER
The complete wet-

ﬁ“’ strength equivalent (157 ,_“\\
of the standard | /|
,1' Ky

A
Enquiries and orders
or ‘“Postlip’’ Papers pos’[Ll p
should be addressed
to our Sales Repre- ]I]II[ j;:“]
sentatives :
TECHNICAL PAPER
SALES LTD. 9,
BRIDEWELL PLACE,

LONDON, E.C.4.

EVANS, ADLARD & CO. LTD.
WINCHCOMBE .«  GLOS.

SPECIALIST ENGINEERS TO THE
CHEMICAL AND ALLIED TRADES

WOODEN VATS, DRUMS and PADDLES

PUMPS of various types

DRYING MACHINERY

CHOPPING and CRUSHING MACHINES

AGITATING and DISSOLVING VATS

STAINLESS STEEL DRYING TRAYS

HANGING CLIPS for skins and leather board

SPECIAL PURPOSE MACHINERY

EDWARD WILSON & SON LTD.
Aintree Road, Bootle, Liverpool, 20

Telephone : Telegraphic Address :
Bootle 2291/2 Motion, Liverpool 20
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SPECIALISTS IN

BULK LIQUIDS
TRANSPORT

Acids + Oils <+ Spirits
and General Chemicals

Harold Wood & Sons, Ltd.

Wormald Street, Heckmondwike
Telephone : HECKMONDWIKE 1011/5
Telegraphic Address : “‘Transport” Heckmondwike
London Office : 22 SOUTH MOLTON ST., LONDON, W.!
Telephone : Mayfair 6060

[73
0. 99 SLATE

FILLER
for

BITUMINOUS PRODUCTS, PAINTS,
MOULDED RUBBER GOODS,
PHARMACY, CERAMIC WARE

apply :—PENRHYN QUARRIES LTD.
Port Penrhyn, Bangor
N. Wales

For all kinds of Acid Lifting, Haughton’s Centrifugal

Send jor Illustrated List

HAUGHTON’S METALLIC CO. Ltd.

30, ST. MARY-AT-HILL, LONDON, E.C.3

JoHN KILNER & SONS (1+7) LTD]

ESTABLISHED 1867
Calder Vale Glass Works, Wakefield, Yorks.

‘PHONE : WAKEFIELD 2042 'GRAMS : GLASS, WAKEFIELD |

SPECIALISTS IN

The Outstanding Issue

of the Year

*
A MILESTONE IN
CHEMICAL TRADE
JOURNALISM

The 1954 Chemical  Age  Annual
Review Number will be a digest of
an eventful year. It will record
progress in instrumentation, modern
laboratory equipment, new plant
and machinery, the rapid strides in
inorganic, organic, analytical and
physical chemistry and the manner
in which these advances have been
applied to chemistry {in industry.
It will be a permanent record of

chemistry in 1953.

The Chemical Age

Annual Review Number
January 9th 1954

BOOK YOUR ADVERTISEMENT
NOW AND GET THE
BEST CHOICE OF POSITION
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Solvent Recovery
Plant

Carbon Adsorption
System

British Carbo-Norit Union, Ltd.
176, Blackfriars Rd., London, S.E.1

KEEBUSH

Keebush is an acid-resisting constructional
material used for the construction 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

5 Grosvenor Gardens, London, S.W.I

2
THE WORLD’S GREATEST BOOKSHOP

¥ FOR BOOKS ¥

All new Books available on day of publica-
tion. Secondhand and rare Books on
every subject. Stock of over three million
volumes
Subscriptions taken for British, American
and Continental Magazines

119-125 CHARING CROSS RD., LONDON, W.C.2
Gerrard 5660 (16 lines) *  Open 9-6 (inc. Sat.)
Nearest Station : Tottenham Court Road
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Orlando L70-
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REBES

i St., BOLTON

CARBOYS: PACKED CARBOYS
CARBOY TILTERS AND BARROWS.
SAFETY CRATES TOP PROTECTORS.
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“VULCAN"

BRAND

CARBOY HAMPERS

PACKED CARBOYS -

SAFETY CRATES
PROTECTING HOODS.

HARRIS

“ (LOSTOCK GRALAM) LTD.

LOSTOCK: GRALAM,
NORTHWICH

COPPER PLANT

for the CHEMICAL TRADES

STILLS

RECTIFYING
COLUMNS

CONDENSERS
Autoclaves
Calandrias

Vacuum Pans

Boiling Pans

Steam jacketed copper Boiler and Pipework
i;et to n"l]t. with vgcuum pjlmp, 4
and jet coadenser. Cover and agi- 3
tator raised by bevel gear and COllS, etc.
hand-wheel.

BLUNDELL & CROMPTON

WfSWlND{A LDU(KNU iQNDON E.le
f2 Yres) H ndeil,
A .‘r_;, Fhore lendow

CONSTRUCTIONAL
ENGINEERING

FOR

THE
CHEMICAL INDUSTRY

[ ]
STRUCTURAL | 1 RIVETTED

STEELWORK | | & WELDED |
STEEL STEEL PLATE |
CHIMNEYS | FABRICATIONS l
ETC. i ETC. {

B. GETHINGS & SON

BOROUGH ENGINEERING WORKS
HARE STREET < BILSTON

Phone : BILSTON 41325
Grams : ' GETHINGS,’ Bilston

Trichlorethylene

Available for

prompt shipment

A Harris & Dixon Company

Guest Industrials Ltd.

Raw Materials Division

81, Gracechurch Street. London, E.C.3
Telephone Mansion House 5631 (16 lines)
Telegrams : (iuestind. London
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For efficient mixing it is
essential that the materials
are evenly distributed through-
out the mass. Pascall Mixers
produce this result quickly
and economically.

They have many features of
interest such as removable
agitators, self-emptying
troughs, safety devices, etc.
Eight sizes available with
trough capacities between 2
cu. ft. and 20 cu. ft.

PASCALL

write for Tist 611 POWDER MIXERS

THE PASCALL ENGINEERING CO., LTD, 14 LISSON GROVE, LONDON, N.W.I.

DONKIN
COMPRESSORS

. ) o High Speed Vertical

Reciprocating Type

for pressures up to 100 I1b.
per sq. in.

Automatic Control
Forced Lubrication
Easy Accessibility
to Working Parts

THE BRYAN DONKIN GO. LTD.

CHESTERFIELD

Printed in Great Britain by ‘The PRESS AT COOMBELANDS Ltd., Addlestone, and published by BENN BROTHERS
LTD., at Bouverie House. 154 Fleet Street. E.Co4 1 November, 1953, Registered at the General Post Otlice.
Fntered as Second Class Matter at the New York, U.s AL Post Oflice.
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