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Cyanides of Cadmium, Copper, Gold, Nickel

Potassium, Sodium, Silver, Zinc

Nickel and Zinc Compoundis, Liver of Sulphur

\\ (1L REETm

Prepared Plating Salts for Brass
Cadmium, Chromium, Copper, Nickel,

Silver, Tin, Zinc etc.

L

_ _Copper Salts: Carbonate,

C.lgl.gridg, Nigiate etc.

RESCRUICKSHANK LTD
CAMDEN STREET - BIRMINGHAM |

Central 8553 (6 lines) Grams: Cruickshank B'ham

Phone :
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PRODUCTS OF NATURE

Tannic, Gallic and Pyrogallic Acids

WELLS OIL FILTERS

With a Weils' waste oil
filter you can use your oil
several times over and (All grades)
change it more often. A
thoroughly reliable supply

of oil isassured with the use IONAGAR
of Wells’ special filter pads
which work in conjuncI:ion A New Agar for bacteriological purposes
with Wells’ patent syphon N.B
feed. Theoil deliveredfrom e
a _V‘:‘eHS' ﬂllter can lf{t: used (a) Rapid solubility in water
with complete confidence.
Write for fuller particul (b) Water white clarity in water
rite for fuller particulars
of these filters (c) Clear in presence of phosphates
Delivery of Oil Filters and special ‘““Wells’ (d) Freedom from PH shift
Filter Pads from Stock "’
Al . . (e) Does not retract
SO makers o
OIL CABINETS, BARREL POURERS & (f) Promotes growth.

PORTABLE PARAFFIN HEATER PLANTS

A. C. WELLS & CO. LTD THE BRITISH DYEWOOD COMPANY

LIMITED
HYDE . CHESHIRE 19 St. Vincent Place, | Brazennose Street,
Telephone Teélegrams Glasgow, C.I. Manchester, 2.

HYDE 953 UNBREAKABLE HYDE

cannot jam or blow steam. Unique in design,
foolproof in operation.

* Simplicity * Steam Traps have only one moving
part—a free floating stainless steel sphere.

Each trap is guaranteed. Send (o1 & tiap or trial
Write for fully descriptive pamph'et, Nc. STYA.

THE KEY EMGINEERING CO. LTD.

L ese o

"4 Ne'vgate Street. London, (B CX PO
. Telephone :- City ll83f6,7‘
and at Trafford Park, Manchester, 17  Telephone : Trafford Park 2056

(B ' “ta oa®

DHR, 7
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”et ﬂ/./-f f"ﬂlf;; Telephone: STONE 511
Q.V.F. Limited - Mill st., - Stone - Staffs
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Chemical Products
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Nickel and Cobalt Oxides and Salts

Selenium Tellurium

We issue the following publications on uses of Mond
Chemical Products :

Industry. By J. E. Hansen, B.Sc., F.Am.Cer. Soc.

Cobalt, Nickel and Selenium in Pottery. By
H.E.Webb,O.B.E.,D.Sc.,F.R.I.C.,,M.I.Chem.E.

Cobalt in the Paint and Allied Industries. By
H. Houlston Morgan, Ph.D., A.R.C.S., F.R.1.C.

Mond Chemical Products. A list of products
we regularly supply.

Copies of any of the above publications will be sent free on request.

THE MOND NICKEL COMPANY LIMITED
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Gas Scrubbevs

76/” DUST REMOVAL

PURIFYING GASES

PRODUCT REGOVERY
ABSORPTION
STRIPPING

PREVENTION of
ATMOSPHERIC
POLLUTION

For more than 20 years Peabody Gas Scrubbers have
been in world-wide service—

RECOVERING FINELY-GROUND PRODUCTS
from exhaust gases of rotary and spray dryers, lime
kilns, furnaces and mills.

ELIMINATING NUISANCES—Afly ash, lime dust,
foundry shake-outs, incinerator gases, pickle tank fumes,
re-action vessels and other gaseous emissions.

Fidot Flan? wnils  CLEANING GASEOUS FUELS, nparticularly blast

whte avedladle /m furnace and producer gas.

Lest fruyproied TREATING GASES for processing, such as SO, from ore
roasters and CO, from lime kilns and boilers.

WRITE FOR BULLETIN LH 203-B or ring PUTney 2502

PEABODY LTD., PEABODY HOUSE, 300, YAUXHALL BRIDGE ROAD, LONDON, S.W.I|
AUSTRALIA, BELGIUM, FINLAND, FRANCE, HOLLAND, INDIA, ITALY, NORWAY, PAKISTAN, SOUTH AFRICA, SWEDEN
PEABODY ENGINEERING CORPORATION, NEW YORK 36, N.Y., U.S.A.

Specialists in the manufacture of all types of combustion equipment, direct-fired air heaters, gas scrubbers,
coolers and absorbers
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The Lennox Rotopump was
designed to meet the constant
demand for a small general purpose

acid pump. We have succeeded in producing

a pump which weighs only 20 Ibs. and is capable of working

at over 35 |b. per square inch delivery pressure. To resist most

acids and corrosive conditions, the body and working parts of the

pump are made in TANTIRON. \

Tantiron Foundry ° Glenville Grove °* London, S.E.8.

CONTINUOUS SUPERPHOSPHATE DEN

FROM 3 TO 40 TONS PER HOUR

SULPHURIC ACID PLANTS

PYRITES & SULPHUR
BURNERS

DUST PRECIPITATORS
GRINDING MILLS
SUNDRY CHEMICAL PLANTS

RITZ

CHEMICAL ENGINEERING C°[?
204,Earls Court Road London . SW.5

CONTINUOUS DEN: Output 25 tons/hour

Phone: FROBISHER 0769
Grams: MORICHEMIC, LONDON
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ORTHO PHENYLPHENOL

‘I SODIUM ORTHO PHENYLPHENATE
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Decolourising Carbon

The most highly
activated of all carbons

THE CLYDESDALE CHEMICAL CO. LTD., ’Phone : Central 5247/8
142, Queen Street, Glasgow C.1 ’Grams : Cactus, Glasgow

SAFER...
with SIEBE, GORMAN

RESPIRATORS. The Puretha Mark 1V
Respirator.

SELF-CONTAINED BREATHING APPARATUS
for work in irrespirable atmospheres.
Oxygen and Compressed Air types
PROTECTIVE CLOTHING, Asbestos, Acid
and Waterproof clothing, Goggles,

Gloves, fume and dust masks, carbon-
monoxide detectors, fire extinguishers, etc.
SMOKE HELMETS.

Established 1319

SIEBE.GORMAN & COLL™® Neptune Works - Davis Road - Chessington * Surrey
Evuivnuﬁoasl\u gg@ Telegrams : Siebe, Chessington. Telephone : Elmbridge 5900.

sG ()t
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UNITED

Peaceful Uses of
Atomic Energy

The only complete and authoritative record of the International Conference
on the Peaceful Uses of Atomic Energy (Geneva, 1955), containing in sixteen
volumes the texts of all the papers submitted, together with a record of the
discussions.

SELECTED VOLUMES

Vol. 1 The World’'s Requlrements for Energy, the Role of

Nuclear Power . . 57s.
Vol. 3 Power Reactors - . . . . ; ; . 54s.
Vol. 4 Cross-Sections Important to Reactor Design ; . 54s.
Vol 7 Nuclear Chemistry and the Effects of Irradiation . . T0s.
Vol. 9 Reactor Technology and Chemical Processing : . 70s.
Vol. 14 General Aspects of the Use of Radioactive Isotopes:

Dosimetry . . . . . 45s.
Vol. 15 Appllcatlons of Radioactive Isotopes and Fission Products

in Research and Industry . . . . . 54s.
Vol. 16 Record of the Conference . . . . . . 36s.

Carriage extra in each case
Descriptive brochure giving details of these and other volumes available on

request.

Order now from the United Kingdom Official Agents, HER MAIJESTY'S
STATIONERY OFFICE, P.O. Box 569, London, S.E.l, and the Government
Bookshops: or through any bookseller.
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NORMAL PRIMARY FATTY ALCO-
HOLS for any purpose are a speciality of
ours. We supply promptly and in substantial
quantities any FATTY ALCOHOLS derived
from Coconut Oil, Palm Kernel Oil and from
Sperm Qil. We are also able to manufacture
in accordance with Customers’ Specifications.

From Our 20 years experience is your guarantee.

Sperm oil Your enquiries are invited.

Coconut oil

Palm kernel.gil

Tallow

CETYL ALCOHOL Technically Pure and Commercial
STEARYL ALCOHOL Technically Pure and Commercial
CETYL/STEARYL ALCOHOL B.P
"OLEYL/CETYL ALCOHOL, 1.v. s0/s5 <o 70/75
OLEYL ALCOHOL, ..v. sosss <o 85/

LAURYL ALCOHOL rechnicaty pure,

over 95%, C;,

"LAURYL ALCOHOL “N° Vv,

consisting only of C; and Cj4

LAURYL ALCOHOL rechnical,

various qualities

MYRISTYL ALCOHOL

Technically Pure, over 95% C,.

DECYL ALCOHOL oecnon
OCTYL ALCOHOI— (Octanol)

Technically Pure and in Mixtures.

FATTY
ALCOHOLS

CYCLO CHEMICALS LTD.

Manfield ‘House. 376, Strand. London. W.C.2. TEMple Bar 5993
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Equipment
for the Chemical Industry
Acid-resistant enamelled steel
autoclaves distilling apparatus.
Centrifuges in relhiable design
for any purpose and to suit any
special requirement
Exporters :
NIKEX Hungarian Foreign
Trading Company
for Products of Heavy Industry
Budapest 4 POB 103 Hungary
Cable address : NIKEXPORT
Address enquiries to :
lan Mikardo and Co. Ltd., Palace
Chambers, Bridge St., Lcndon
S.W.I. Tel.: Trafalgar 2721, 2722
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Changes for the DSIR?

been made inevitable by the publi-

cation of an interim report by the
Committee of Inquiry, appointed last
April. This report, so hard on the heels
of the Department’s own annual report,
is somewhat unexpected. However, there
is no direct overlapping of the matters
discussed two issues ago and other DSIR
matters now raised by the new document.
The fact that this is the case is perhaps
surprising. The weaknesses of organiza-
tion that the Committee of Inquiry has
diagnosed would seem to have been un-
noticed by the Privy Council’s DSIR
Committee or the Advisory Council in
their own 1954-55 Reports.

The Committee of Inquiry, consisting
of two technical industrialists of high
calibre, two high-ranking civil servants,
and the chairman of the Advisory Coun-
cil, is charged to study the ‘organization
and functioning’ of the DSIR. The re-
port just issued is not in any sense a full
one and it is particularly terse even for
the interim type of document. But for
the fact that a Bill concerning the DSIR
is already in draft form for introduction
into Parliament, this stop-press and par-
tial airing of the Committee’s views would
not have happened. Rightly, the Com-
mittee point out that any recommendation
affecting the Bill cannot wait until their
completed Report is ready. Since it
must have been known that such a Bill
was being prepared, it seems odd that the
Lord President of the Council did not
appoint the Committee of Inquiry many
months earlier.

3 RETURN to the DSIR topic has

The draft Bill provides for the present
mechanisms of DSIR control to be con-
tinued; that is to say, for a Minister or
the Privy Council Committee to be
‘politically’ responsible, and for there to
be an Advisory Council. The Committee
of Inquiry is opposed to the continuation
of this method of control. ‘Our investi-
gations so far have led us to the firm con-
clusion that the organization of an
ordinary. Government Department is not
suited to the research activities of the
Department.” And, ‘we believe that
better direction . . . can only be effectively
obtained by introducing into the chain
of responsibility, as high as may be, a
number of distinguished scientists and
industrialists whose professional authority
will be recognized by all concerned and
particularly by the directors.’

This is forthright criticism, but of a
constructive kind, and it will be wel-
comed by all men of scientific experience.
Research and civil service methods do not
make good bedfellows; but when research
of diverse kinds and at many centres is
involved, as in the DSIR case, centralized
organization 4 la mode Whitehall is
grossly incompatible. The Committee’
observe that ‘the Secretary, as its perma-
nent head, is faced with an impossible
task.” Hitherto, outside assistance has
been given by the Advisory Council.
Although this body has at all times con-
tained a number of eminent men, it has
never been an executive body. In recent:
years, when DSIR expansion—so vitally
required—has been restricted by Govern-
ment parsimony, the reports of the
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Advisory Council have been critical
enough; but their suggestions have

simply been suggestions, their pleas no
more than pleas. The Committee of
Inquiry believes ‘that an executive Coun-
cil is the right solution in substance.’

This is not as Whitehall-revolutionary
as many might at first thought suppose.
While the DSIR since its start has fol-
lowed a conventional Civil Service for-
mula two other large branches of State
research have not. The Medical Research
Council and the Agricultural Research
Council are both executive bodies. This
point is firmly put over in the Com-
mittee’s report. However, there is a
financial difference that is more difficult
to change. The DSIR’s funds are vote-
accounted, but research under the MRC
or ARC aegis is grant-aided, in full or in
part; and accordingly, the staff of the
DSIR are all civil servants. Although
the Committee does not consider this
DSIR system to be the right one for a
research agency under the Government,
no recommendation for change is made.
It is believed to be too late to be practic-
able. We cannot agree with another
point made on this subject, viz, that a
large amount of expenditure would be
withdrawn from direct Parliamentary
control. As we tried to make clear in
our leader of two weeks ago, expenditure
up to £7,000,000 is not a large sum either
in relation to total State responsibilities
or to the widespread purposes to which
the sum is out. It would be an amply
sufficient check for an occasional review
of DSIR expenditure to be made—direct
control by MPs each year is pointless,
both in principle and modern party-line
practice.

An executive DSIR Council would
attract men of the highest experience and
quality for they would know that their
work and deliberations carried responsi-
bility. Their views would be bases for
action, not pleas for attention. Com-
mittees including co-opted experts could
be formed to deal in detail with various
centres and sectors of DSIR work. The
_ full-time secretary of such an executive
Council would be a civil servant, his
duties differing from those of the present
DSIR secretary only in the fact that he
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acts as the Council’'s chief executive
officer as well as the Minister’'s senior
permanent adviser. Policy would be
carried out by and through the secre-
tary, but it would be created by the Coun-
cil, subject to the Minister’s acceptance.

These changes seem most desirable.
The fact that they are suggested now, with
a Bill that could include them in the
offing, suggests that the Government is
likely to favour their adoption. It is
almost certain that a better-planned
DSIR would result. At present the Com-
mittee of Inquiry has found that although
‘headquarters determine allocations of
man-power and money, they do not and
cannot exercise an effective supervision
over priorities in the programmes or over
the balance between them. Much is
started; but not enough is stopped . . .
many of the programmes have become
too diffuse or too uneven in quality.’

But would this change in organization.
fundamental though it is, be enough by
itself? If the DSIR remains funded by
a single and voted annual sum, would
there truly be a great gain in flexibility?
We see no reason for not changing the
financial control as well. Consider some
of the DSIR’s detailed sections. Food
Investigation and Forestry Research
could draw their funds from grants (made
to the DSIR executive Council) from the
Ministry of Agriculture and Food. Road
Research could be grant-funded by the
Ministry of Transport, Fuel Research
by the Ministry of Fuel and Power. Prac-
tically every sector can be associated
with one or another Ministry. In this
way the total sum for a far better DSIR
effort could be provided without the
need for a single and overall sum to be
voted, and the DSIR Council could en-
sure that their programmes did not over-
lap with separate research effort also con-
ducted by the Ministry Departments.
e.g., the case of fuel research. This
would not differ from the financial sup-
port methods of the Medical and Agri-
cultural Research Councils, each of
which is funded by the respectively in-
terested Ministries. It would appear to
be different only because the DSIR’s re-
search subjects are so much more
diverse.



21 April 1956

THE CHEMICAL AGE

891

Notes & Comments

New Use for Freons ?

S a postscript to our recent note
Aabout the Silver Jubilee of Freons

(see THE CHEMICAL AGE, 1956, 74,
477), an entirely new use for this fluoro-
organic chemical family can be reported
—as lubricants for machinery running at
high temperatures. Just how far this
possibility: can in fact be developed must
remain in the speculative field at present,
but the prospects are not unpromising.
They possess one basically essential
property—the ability to withstand tem-
peratures that would cause many other
lubricants to catch fire. How effective
they can be in reducing friction between
surfaces and, more important still, in
reducing frictional damage requires more
testing. A lubricating effect is exerted,
apparently due to the combination of the
Freon vapour with one or more of the
metals involved; this combination pro-
duces a slippery surface film. Lubrica-
tion has been found to be much more
powerful if the two surfaces are of
closely similar hardness, and when tool
steel is one of the metals. The method
has proved a failure with stainless steel
and with silver-plate surfaces. By com-
parison with hydrocarbon oils Freons as
high-temperature lubricants seem likely
to achieve specific uses, but the dis-
covery of these potentialities may. perhaps
have come along too late—for the
realistic comparison is surely with the
silicones. Although silicones were not
commercially available long after Freons
were in large-scale production, they are
readily available today.

Copper on the Farm

N some parts of the world, soils, and
Ither’efore crops grown on them, are too

short of copper for the nutritional
needs of animals. This straightforward
type of copper deficiency is generally
considered not to occur in Britain,
though well enough known in Australia,
New Zealand, Holland, and the US. Tt
is curable, like most soil deficiencies, by
adding copper-containing materials to the

soils; usually copper sulphate is chosen.
There seems no room, nevertheless, for
complacency about copper supplies in
British farming. Copper deficiencies in
animals are being encountered, although
the grazed herbage contains trace
amounts of copper within the ‘normal’
range. These seem to be °conditioned
deficiencies ’, caused by the -interference
of some factor with copper assimilation.
The curative treatment in these cases is
dosing the animal with copper, either
orally or by intravenous injection.
Applying copper compounds to the soil
is not a preventative method, for the
same inhibiting factor is likely to operate.

Low Blood Lewvels

MARKED incidence of this type
Aof animal ailment has been found

in Caithness, Aberdeenshire, Shrop-
shire, and Cheshire. A survey in Caith-
ness showed that two-thirds of the
animals (out of more than 700 on 123
farms) had low blood levels of copper.
In Aberdeenshire a slaughterhouse post-
mortem survey has indicated that about
a quarter of the animals are similarly
affected. This has been followed by
wider investigations in various farming
areas of the United Kingdom, and low
blood levels for copper were found on
about a third of the farms investigated.

Increasing Demand

MPHATIC attention to this nutri-
Elional problem has been drawn in

the latest issue of the Royal
Agricultural Society’s Journal (for 1955),
It is a timely reminder; for if the aims
of the last Farm Prices Review are
achieved, most of our cattle will be fed
upon a greater proportion of grass and
home-grown feeding stuffs, and in regions
where ‘conditioned copper deficiency’
tends to occur, the chances of this being
compensated by copper in non-locally
derived foods will be smaller. An in-
creasing agricultural demand for copper
compounds seems possible.
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Shell’s Overseas Shipments

MATERIALS and equipment  worth
£40.000.000 were exported from the UK in
1955 by the Royal Dutch/Shell Group of
oil companies for their operations overseas.
This amount was £9,000.000 more than in

1954 and represented about 1.1 per cent
of total UK exports.
In addition £10,000,000 was spent on

plant and stores to maintain and improve
refineries in this country and £18,500,000
on the construction, repair and victualling
of the Shell tanker fleet. Export orders
were placed with over 4,000 UK suppliers,
six of whom received business valued at
. over £1,000,000 each and 75 over £100,000
each.

Transporting oil refinery equipment to
Shell’s overseas refineries. The illustra-
tion shows parts of a catalyst hopper
being loaded aboard a cargo ship on the

Tees estuary at Middlesbrough. The
catalyst hoppers are 30 ft. diameter and
87 ft. high and are made by Whessoe
Ltd., of Darlington, for Shell’s overseas
refineries. The photograph was taken
during one of the first shipments by the
new prefabricated method. The hoppers
are sub-assembled in five sections,
making for easier handling and loading
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Shawinigan Expansion Plans

THE Shawinigan Water & Power Co.
expects capital expenditures in the next
three years to reach a total of $95,000.000.
Mr. J. A. Fuller, the president, told share-

holders at the company’s recent annual
meeting. .
The figure. he said, included the com-

pleted cost of Shawinigan’s new hydro-
electric development at Rapide Sans Nom,
on the St. Maurice River, which is esti-
mated at $56,000,000. To cover these
expenditures, Mr. Fuller said that approxi-
mately  $35,000,000 would need to be
obtained by means of new financing.

Expansion is being undertaken by all the
companies in the group, and the Chemicals
Co. is installing a sulphuric acid plant at
Shawinigan Falls, to be followed by the
construction of a caustic soda and chlorine
plant. Canadian Resins & Chemicals is
adding to its resin manufacturing capacity,
and is to enter the business of polythene
fabrication, in particular the extrusion of
film and tubing.

Shawinigan Resins Corp. is installing a
new plant at Trenton, Michigan, for the
manufacture of Butvar resin, which will
go into production at the end of the year.
It is also constructing a plant at Spring-
field, Mass., which will manufacture poly-
vinyl alcohol. The plant of Hedon
Chemicals Ltd., now under construction at
Hull, England, for the purpose of manu-
facturing vinyl acetate, is scheduled to
commence production in October.

CIL to Market Alkathene HD

DISTRIBUTORS in Canada for the new
ICI polythene material Alkathene HD will
be Canadian Industries Ltd. Sample quanti-
ties of the new material are expected to be
available in Canada in a few months for
trials by Canadian moulders and extruders.

If the new material is of sufficient interest
Canadian Industries will start production
in Canada.

The development of Alkathene HD (high
density) polythene was announced recently
by ICI (see THE CHEMICAL AGE, 1956, 74.
585). This new material is claimed to have
many advantages over the older low density
polythene. It will withstand temperatures up
to 110°C and can therefore be sterilized. It
can be processed in the same way as the
older material but is less flexible.
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Polyamide —Epoxy Resin Combinations
American Work described to OCCA

AT the meeting of the London Section of

the OCCA on Thursday, 12 April, Dr.
H. Wittcoff, of General Mills Inc., Minne-
apolis, US, lectured on ‘Polyamide resin--
cpoxy resin combinations; a new vehicle for
protective coatings’.

The new vehicle for protective and
decorative coatings based on the combina-
tion of polyamide resins and epoxy resins,
said Dr, Wittcofl, had achieved success in
the United States, and he was pleased to
observe that it was being used in Europe.

The epoxy group, he said, reacted with
free amine groups in the polyamide resins
to provide the coatings. The polyamide
resins were not new to the protective and
decorative coatings industry, although their
uses until recently had been somewhat
specialized.

The alcohol solubility of the polyamide
resins also made them prime candidates for
admixture with shellac, and such mixtures
showed definite improvement over shellac
alone, especially from the point of view of
water resistance and flexibility.

Because the polyamide resins intumesced
when heated, they had been recommended
for use in fire-retardant paints.

One of their most spectacular uses was in
the formulation of thixotropic paint vehicles.
The polyamide resin, when cooked into an
alkyd, imparted not only thixotropic
structure, but also a gelled structure. Recent
developments made it possible to formulate
short oil alkyds, which required aromatic
thinners, in such a way that they too werc
thixotropic.

Versamids 100 & 115

The particular polyamide resins he
discussed were known as Versamids 100 and
115. The particular epoxy resins which
performed well in coatings in combination
with the polyamide resins were similar to
that known in this country as Epikote 1001.

The polyamide resins contained free amine
groups and the epoxy resins contained free
epoxy groups. When the two materials came
into contacti either as such or diluted with
solvent, a mild exothermic reaction set in.
A very hard thermoset polymer resulted, but
it was still resilient. He exhibited a casting
made by combining the two resins; it could
be sawed, one could pound nails into it,

it could be threaded and it could be
machined.

The preparation of the vehicle for appli-
cation as protective and decorative films was
extremely simple. It involved merely mixing
a solution of the polyamide resin with a
solution of the epoxy resin. The ratio of the
resins was in the region of 1:1, and some
variation of the ratio was possible. Increas-
ing the amount of epoxy resin led to harder
and more solvent-resistant films, whereas
increasing the quantity of polyamide resin
led to films which had even better adhesion,
flexibility and improved weathering charac-
teristics.

Pigmentation

Pigmentation was readily accomplished,
and one could pigment either resin solution.
It was frequently desirable to pigment the
polyamide resin solution because the poly-
amide resin had excellent wetting properties,
making the pigmentation easier.

Next he discussed the solvent systems for
the protective coatings, which were relatively
simple.

The application of the vehicle to a surface
was extremely simple. Because the poly-
amide resin was an excellent wetting agent,
the vehicle could bte trushed or sprayed on
to give an excellent film with very few, if
any, surface defects. The vehicle could
be applied to surfaces which were wet or
from which not all the rust had been brushed
or sandblasted away.

The mixing of the two materials was
carried out immediately before the coating
was to be used. Necessarily a two-package
system was used btecause the two resins
started to react once they came into con-
tact with each other in solution. But.
because of that high reactivity, the films
could be air dried or could be baked at
relatively low temperature, the hardness
being approximately the same in each case.

Discussing the properties of the films pre-
duced, he said they combined a high degree
of hardness and gloss and extremely good
flexibility and adhesion. The coatings could
be used on metal which subsequently was
fabricated and subjected to sharp bends and
impact. They were excellent on rubber. and
had the added advantage of excellent ozone
resistance.
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It was that high degree of adhesion which
contributed to the virtue of polyamide
resin—epoxy resin paints as maintenance
paints. They would stick to all sorts of
surfaces, to old paint etc., without special
surface preparation.

Alkali Resistance

Alkali resistance was excellent, as was
resistance to detergents and soap. Acid
resistance was good, but not so spectacular
as the alkali resistance; the coatings had
excellent -possibilities in dairies, for instance,
where lactic acid resistance was required.
There was good resistance to boiling water.
They were not particularly resistant to
alcohols and ketones, although films based
on Versamid 115 were more resistant to
solvents such as high-test gasoline than films
based on Versamid 100. The abrasion
resistance of the films was very good. and
salt spray resistance excellent.

Dr. Wittcoff gave particulars of exposure
tests to indicate the good durability of the
films, and showed that they had reasonably
good colour retention, although whites were
slightly yellow to start with. The films
chalked on exposure, but the surfaces could
be washed to restore them to practically the
original gloss.

Coating Over Rust

With regard to coating over rust, he said
the polyamide resin was in its own right
a corrosion inhibitor; that, coupled with the
highly adhesive character of the film,
accounted for the good results obtained.

Some questions were put to Dr. Wittcoft
concerning the proportions of polyamide
and epoxy resins used in the combinations.
For Versamid 100 the proportions were
50:50, and for Versamid 115 they were 35
and 65. It was suggested that where there
were variations in the proportions there
would be differences in hardness and other
properties according to the temperature of
stoving. Dr. Wittcoff recalled the casting he
had exhibited and said that if one used 70
parts of polyamide and 30 of epoxy resins
onc would produce a casting which was
rubkery in properties, very flexible. But the
low temperature propertics of the casting
he had exhibited were much better than the
low temperature properties of the rubbery
one; it would not embrittle at low tempera-
tures, whercas the rubbery one probably
would.
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In connection with the coatings being
applicable to wet surfaces, he was asked
what happened to the moisture, whether it
remained under the coatings. He said that
the explanation given was that it would
emulsify and go off with the solvent.

Replying to a question concerning the
ability of the polyamide-epoxy resin com-
binations to protect woodwork exposed to
marine conditions, he said that a good many
people had painted boats with them. The
problem of obtaining a finish to withstand
such conditions was very difficult, but those
combinations stood up very well. The com-
petition with phenolic China wood varnishes.
which were very cheap in the States, was
difficult to meet,

Electrical Insulation

It was suggested that the use of poly-
amide-ecpoxy resin varnishes for insulation 1o
electrical systems was surprising, in view of
the large number of polar groups in the
films. and Dr. Wittcoff was asked about the
electrical characteristics that might be
expected. He replied that in general the
diclectric strength of the materials was high.
It was not the presence of the polar groups
in the films that was important, tut their
availability. There were chains of very
complex type, zig-zag chains, which
probably shielded some of the groups.

Next he was asked how a polyamide-
epoxide resin film could be stripped off a
surface, bearing in mind that they were 30
chemically resistant. He replied that the
problem was the same as with any thermo-
setting coating. It was certainly not casy .0
strip them; but one tried to soften them with
the strongest solvent combination, perhaps
cresols, and then scrape them off.

Adhesion

Another question concerned the adhesion
of a conventional decorative paint applied
on top of a polyamide-epoxy resin primer
or undercoat, and his view was that the
adhesion would be good. He would rather
do it that way. because if it were done the
other way round there would be better
adhesion between the polyamide-epoxy resin
film and the conventional paint coating than
tetween the conventional coating and the
substrate.

In view of the ability of the systems to
repel humidity, he was asked whether that
property had teen put to practical use by
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applying the systems to the walls of
laundries, kitchens etc., and whether it
would prevent condensation running down
the walls.

He said that if one took a coated
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panel into a bathroom one would find
moisture condensing on the walls and tiles,
but the panel would be free from moisture,
so that the systems might have an applica-
tion in that direction.

Iscon gets Indian Contract

SIMON-CARVES have played a major part
in securing for the British consortium Iscon
(Indian Steelworks Construction Co. Ltd.)
the largest single contract ever placed with
a British company. It is for the new
£85,000,000 integrated iron and steel plant
to produce 1,250,000 ingot tons per annum
at Durgapur.

Mr. D. T. Barritt, joint managing director
of Simon-Carves, and Mr. Norman Hinton,
financial director, have conducted all tech-
nical and financial negotiations with the
Indian Government in New Delhi. Simon-
Carves have had nearly 50 years’ experience
in carrying out contracts for Indian iron
and steel producers with their resident tech-
nical staff in India.

As a member of Iscon the company will
be responsible for the complete coal prepar-
ation plant, including a felspar jig washery
and a coal stocking, blending and reclaim-
ing plant on the Robins-Messiter system;
three coke oven batteries, together -with
coke screening and handling plant up to the
blast furnaces; the complete coke oven by-
product plant; steam-generating plant to
. supply high-pressure steam to the steel-
works; and a variety of equipment and ser-
vices interconnecting various sections of the
plant.

Displaying the Secretary

A REVOLUTIONARY copying machine,
called the Secretary, is being displayed at
the¢ BIF at Olympia by ihe Minnesota
Mining & Manufacturing Co. Ltd., who are
manufacturing it in the UK.

A compact desk machine, 17 inches square
and nine inches high, the Secretary produces
copies of almost any document or plan in
four seconds or less without the use of inks.
negatives, stencils, chemicals., master copies
or any kind of preparation or processing.
The copy is produced by thermal reaction.
and the Secretary will reproduce any typed,
printed or written material that has a
graphite or metallic content.

B

Oil Expansion Programme

INCREASED production of industrial cut-
ting oils and of specialized and general
purpose oils will result from the reorgani-
zation and expansion programme announced
by Amber Chemical Industries Ltd. A new
company—Amber Oils Ltd.—has been
formed to handle the entire oil side of
the original company, The Amber Chemi-
cal Co. Ltd. To this new subsidiary has
been assigned the production and sale of
the main types of cutting oil used by
industry, of specialized oils (for heat treat-
ment and wire drawing) and of general
purpose oils (lubricants etc.).

Included here are four oils marketed
under the brand names Sulfloid, Clearoid,
Automa (straight cutting oils) and Accool
(soluble cutting oil). According to a recent
report of the Production Engineering
Research Association, the use of Sulfloid
straight cutting oil, with high grade steels,
can result in up to 125 per cent longer
tool life than can be secured with any other
cutting oil of this type.

The Amber Chemical Co. Ltd. was
founded as a private limited company over
fifty years ago, and floated as a public
company in 1948. It is now known as
Amber Chemical Industries Ltd., and con-
trols a large group of subsidiary companies
of which Amber Oils Ltd. is the newest.

Canadian Exhibition

UK scientific and technical achievements
since the war will te illustrated on the
British Government stand at the Canadian
National Exhitition at Toronto from 24
August to 8 Septemter.

The display, which is being arranged by
the Board of Trade, will include a model
of the Atomic Energy Authority’s power sta-
tion at Calder Hall, Cumterland, and several
exhitits showing recefit progress made by
the British pharmaceutical industry. An
exhitit of dehydrated foods with practical
demonstrations, is teing organized by the
Ministry of Agriculture, Fisheries & Food.
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Italian Chemical Industry
Steady Dewvelopment in 1955

THE Italian chemical industry continued
to develop steadily in 1955.. Most sec-
tions of the industry increased plant
capacity during the year, and exports were
maintained in spite of keen competition.
An event of importance in the synthetic
fibres field was the introduction of Terital,
a  polymethyleneglycolterephtalate textile
fibre. In the field of tensioactive products,
detersive powders replaced soap in one-
fifth of its uses.

Two new factories for complex fertilizers
in Porto Marghera and one for enamels in
Garbagnate were erected in 1955. New
plants went into operation in existing
factories for the preparation of the follow-
ing products: fertilizers in Vado Ligure;
acetaldehyde from methane in Novara;
esters of phthalic acid in Sesto S. Giovanni
and Porto Marghera; sodium glutamate in
Sesto S. Giovanni, Fontanellato and Cavar-
zere; tensioactive products in Milan; a new
heat insulating material (based on mineral
wool) in Spinetta Marengo.

Regular Operation

The fertilizer factory of Porto Empe-
docle went into regular operation in 1955,
integrated by a plant for complex phospho-
nitrogenous fertilizers. Two other plants
for the production of complex fertilizers
were registered in Sicily.

The output of sulphuric acid in 1955
increased, and in comparison with 1954
(=100) showed an index number of 107.
This increase is attributed mainly to a
larger demand by the fertilizer and petro-
leum industries. Qutput of ammonia
showed in 1955 an index number of 122
(1954=100) owing to a larger demand
from the fertilizer and Solvay soda manu-
facturers.

Output of methyl alcohol increased in
1955 with an index number of 160 (1954 =
100), owing to the use of this product in
new synthetic fibressand to the increasing
use of formaldehyde in the manufacture
of artificial resins. Production of acetic
acid increased in 1955, with an index
number of 110 (1954=100). Output cf

acetone decreased owing to the competition
of cheaper acetone from France and
Holland.

Italy’s output of liquid chlorine increased
40 per cent over the 1954 figure, owing
to larger applications in the field of plastics
materials, water treatment and derivatives.

The output and sales of synthetic hydro-
chloric acid increcased 30 per cent over
1954.

Considerable plant modernization was
carried out in 1955 by manufacturers of
synthetic organic dyes, resulting in a 10 per
cent increase of production over the previ-
ous year.

In 1955 the output of synthetic resins
and plastics materials increased 25-30 per
cent over the previous year. The most
important progress was achieved in thermo-
plastic resins, particularly in the produc-
tion of polyvinyl chloride, polythene, poly-
styrene and acetovinyl resins.

National demand for tannic extracts de-
creased further in 1955, reducing sales by
about 10 per cent from the 1954 figure.
This is attributed to the large imports of
tanned hides and the competition of leather
substitutes. Exports, however, were good,
and offset the drop in national sales. On
the whole, manufacturers continued to
work with a reduced rhythm, utilizing
about 55-60 per cent of productive capa-
city.

Modernization

Modernization of plant was carried out
by many manufacturers of explosive pro-
ducts.  Production of inflammable nitro-
cellulose was discontinued during the year.
Home demand showed little change over
the previous year but exports decreased
slightly, owing mainly to the restrictive
measures adopted by many foreign coun-
tries.

The Italian petroleum industry continued
improving and enlarging its plants in 1955.
The productive capacity, which was in-
creased by about 2,000,000 metric tons in
1954 was further increased by about
500,000 metric tons in 1955, attaining a
total figure of about 23,000,000 metric tons.



20 April 1956

THE CHEMICAL

AGE 897

Science Teaching in Schools
Industrial Fund Totals £2,900,000

TOTAL of £2,900,000 has now been

subscribed by 90 companies to the In-
dustrial Fund for the Advancement of
Scientific Education in Schools, which was
formed last November to assist the teach-
ing of science in the independent and direct
grant schools by the provision of capital

grants towards the building, expansion,
modernizing and equipping of science
laboratories.

When the fund was formed it was
announced that the 17 founder members
had undertaken to provide £1,500,000.

Since that time 73 additional companies have
agreed to support the fund. The com-
mittee who administer the fund now state
that in order to carry out their concept
about £600,000 is still required from
industry.  So far only those companies
which are known to some members of the
committee have been approached. A more
general appeal had been held over until
reliable estimates of the fund’s requirements
were known and substantial progress could
be reported. A further and more general
appeal will be made shortly.

Many Schools Apply

The first grants, totalling £85,000 have
been made to three independent schools and
one direct grant school. So far. 439 schools
have applied for grants. The detailed ques-
tionnaire which these schools completed
shows that the proportion of boys in the
mathematics and science sixth forms is now
50 per cent of the total sixth, and while the
total number of boys over the age of 13
has increased by rather over one-third since
before the war, there are now two and a
quarter times as many boys in the mathe-
matics and science sixth forms. In many
schools 20 per cent of the whole school
over the age of 13 is in the mathematics
and science sixths, and in some this figure
exceeds 25 per cent.

Largely on account of these increases,
the committee states, facilities for science
teaching in the majority of schools are
seriously overcrowded and inadequate. In
independent and direct grant schools gener-
ally (as distinct from maintained schools)
the critical problem is the lack of money

for capital projects and not, to the same
degree, the shortage of science teachers.

The committee has appointed four
assessors to act as technical advisors both to
the committee and to the schools. They are:
Sir Graham Savage, C.B., formerly senior
chief inspector of the Ministry of Educa-
tion and thereafter chief education officer
of the LCC; Mr. D. B. Briggs, formerly an
HM inspector of schools; Mr. W. F.
Bushell, formerly headmaster of Birkenhead
School; Mr. A. G. McKimmie, formerly
headmaster of Allan Glen’s School, Glas-
gow, whose special province is schools in
Scotland and Northern Ireland.

Brochure on Lab Design

The committee has also published an
architectural brochure of current good prac-
tice for the building and equipping of
school science laboratories, which include
a table of standards of space and cost
judged appropriate for the various types of
buildings and equipment. It has also laid
down certain principles for determining the
qualifications, amounts and priorities for
consideration for grants. These, in the
main, are that grants will generally be res-
tricted to the teaching of the fundamental
sciences of physics and chemistry and of
mathematics; that grants will not exceed
two thirds of the cost of that part of the
project which is admissible for considera-
tion; and that priority will be given to
schools having 250 or more pupils over
the age of 13, and having at least 10 per
cent of them in the mathematics and science
sixth forms (that is, post ‘O’ level of the
GCE).

Among the companies who have agreed
to contribute to the fund are: Albright &
Wilson Ltd., Associated Portland Cement
Manufacturers Ltd., A. Boake Roberts &
Co. Ltd., Britsh Celanese Ltd., British
Enka Ltd., British Petroleum Co. Ltd., The
British Xylonite Co. Ltd., Carless, Capel &
Leonard Ltd., Cape Asbestos Co. Ltd..
Cambridge Instrument Co. Ltd., Courtaulds
Ltd.. The Distillers Co. Ltd., Dorman, Long
& Co. Ltd., Esso Petroleum Co. Ltd., Fer-
ranti Ltd., Fisons Ltd., Foster Wheeler Ltd.,
Foxboro-Yoxall Ltd., Glaxo Laboratories
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Ltd., Thomas Hedley & Co. Ltd., Imperial
Chemical Industries Ltd., Laporte Industries
Ltd., The Mond Nickel Co. Ltd., Monsanto
Chemicals Ltd., Newton Chambers & Co.
Ltd., Pilkington Bros. Ltd., The Power Gas
Corporation Ltd., Reckitt & Colman Hold-
ings Ltd., Scottish Agricultural Industries
Ltd., Shell Petroleum Co. Ltd., The Tele-
graph Construction & Maintenance Co.
Ltd.,, Tube Investments Ltd., Unilever Ltd.,
The United Molasses Co. Ltd., The Well-
come Foundation Ltd., and Whessoe Ltd.

Training Scheme

Chemical Engineering Opportunities

A SCHEME to give practical training to

young men who are not entering uni-
versity after leaving school but who are
keen to take up chemical engineering as a
career has been evolved by Kestner Evapor-
ator & Engineering Company.

No specific academic qualifications are
required for entry into the scheme but the
boy must be genuinely interested in mechan-
ical and scientific sutjects. Instead of
examinations Kestner will be satisfied by the
recommendation of the headmaster or
science master. A letter will also be re-
quired from the headmaster testifying to the
educational ability, integrity, background
and general personality of the btoy, accom-
panied by a medical certificate of all-round
fitness.

It is preferred that the boy should enter
the scheme immediately after leaving school
and tefore doing his national service,

The course will consist of 10 sessions
taking five years to complete and during the
period of training the boy must attend an
approved technical school or college to
study for the Higher National Certificate in
chemical engineering or some similar ap-
proved examination,

During the course of training a weekly
salary of £5 10s will te paid to cover cost
of living in London and to provide some
pocket money. In addition the following
concessions will be made by the com-
pany:—

(1) All fees for technical school and
reasonable allowances for special books and
materials as required will be paid.

(2) Third-class return fares home will
be provided on every public holiday.
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(3) One day a week-will be allowed off
for attendance at technical school.

(4) Two weeks paid holiday will be given
every year.

(5) At the end of a successful training
period the company will issue a certificate
of competence.

Kestner say that it is their intention to
offer a permanent position to the traince on
completion of the training course wherever
a suitable vacancy exists, but no guarantee
can be given.

Address to Science Masters

ADDRESSING the Scottish branch of the
Science Masters’ Association at St. Andrews
on ‘The preparation of a boy for a scientific
industry,” Dr. James Craik, chairman, Nobel
Division, ICI Ltd., said the need to increase
the number of scientific workers in British
industry had repeatedly been stressed in
recent years.

* As an industrialist.” he said, ‘T can con-
firm the shortage of scientific staff, and
welcome the attention that is at last being
given to remedying it. Unfortunately, entry
into the schools of science and technology
in English universities is restricted to
students who had specialized in science sub-
jects at school from the age of about 15

The purpose of ICI’s new transfer scholar-
ship, Dr. Craik said, was to help remove
this restriction by encouraging certain
universities to provide special preliminary
courses prenaratory to their normal honour
science courses, and by making it finan-
cially possitle for students to afford an
additional year at the university.

Option on Titanium Corp.

THE Anglo-American Corp. of South
Africa has been granted a three months’
option to buy the assets of the Titanium
Corp. of South Africa, at Umgababe, Natal.
The Titanium Corp. recently secured the
rights to large quantities of beach sand
centaining ilmenite, a titanium-bearing ore.
In recent months the prospects of mining
ilmenite cheaply have greatly improved
following the results of scientific work
carried out in Britain and the US. Titanium
Corp.’s shares were recently quoted at
4s 9d. with issued capital reported to be
£300,000 in 1,200,000 Ss shares.



21 April 1956

THE CHEMICAL

AGE 899

Organic Phosphorus Insecticides—

A Review

VI Parts—Part I : Introduction & General

by R. G. BARRADAS, B.Sc., A.R.I.C., A.R.T.C., M.R.S.H.
(Government Laboratory, Hong Kong)

SINCE the recognition of the insecticidal
properties of dichlorodiphenyl-trichloroe-
thane (DDT) by Dr. Paul Muller in 1939, the
development of insecticide research has
proved highly eventful. In addition to the
chemistry and industrial processes involved,
the field of insecticide synthesis and subse-
quent manufacture is concerned with
scientific studies of insect control. But the
matter does not end there, for the compli-
cated and necessary legal aspects must
always te closely considered before an
insecticide is releascd for use by the general
public.

The introduction of DDT has led to the
development of other effective chlorinated
hydrocarbons known by the trivial names
Aldrin, Dieldrin, toxaphene, chlordane,
hexachlorocyclohexane, heptachlor, etc.,
which differ to some extent from the DDT
type of product in their mode of action and
field of application. There is a tendency for
these compounds to accumulate in the
organism when they are applied continu-
ously but their degree of acute toxicity s
slight. They are essentially contact poisons
with no real acaricidal action, and they may
upset the balance tetween species of insects
which are beneficial and harmful pests when
they are used for plant protection.

Selective Insecticides

Accordingly, there is an important demand
for specially selective insecticides which will
preserve those insects which are helpful to
mankind. The acaricide, chlorotenzilate, of
the carbinol group and the aphicide, pyrolan,
of the urcthane group may be cited as
typical examples.

The introduction of substances which
have a very comprehensive range of action
constitutes a striking advance in insectici-
dal practice. A large numter of agricul-
tural and horticultural “insecticides is now
availatle whose activity depends on the
presence of organic compounds of phos-
phorus. The discovery of the insecticidal

properties of this class of compounds arose
from the work performed in Germany
during the Second World War, particularly
by Schrader and his colleagues. These
workers were seeking new organic sub-
stances which would prove to be adequate
and satisfactory substitutes for nicotine
insccticides, the ecfficacy of which was
already well-established at that time.

First Successful Substitute

The first successful substitute for the
nicotine type of insecticide was a product
called commercially Bladan, which was pro-
duced by a process devised by Schrader.
This product was synthesized from a reac-
tion between triethyl phosphate and phos-
phorus oxychloride essentially. For some
time it was thought that the active principle
of this product was hexaethyl tetraphosphate
(HETP), and commercial materials tearing
that name were put on the market. How-
ever, more recent investigations have
indicated that the most toxic constituent
is probably tetraethyl pyrophosphate (TEPP).

Since the development of the original
HETP product, a considerable numkter of
papers has been published on this subject
with much emphasis on modifications to its
synthesis. It is of interest to record that the
discovery of this material as an insecticide
came about as an offshoot of research on
toxic war gases in Germany.

TEPP and HETP are ‘systemic insecti-
cides’, compounds which are Treadily
absorted by a growing plant and trans-
located in the sap stream of the plant in
amounts sufficient to render the plant toxic
to insects that feed on it. Ideally, such
insecticides should be effective long enough
to protect the plant against insect pests
during most of its growth, and yet exert
no toxic effect either on the plant itself or
on mammals using it for food. The
importance of absorption and translocation
of the insecticide is obvious, in that the parts
of a plant inaccessible to ordinary external
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methods of insecticide application can be
protected.

Organic phosphorus insecticides are very
effective in the control of a very wide
variety of pests, but most of those available
have the disadvantage that they arc
extremely” dangerous to man unless handled
with great care. Apart from HETP and
TEPP, the following are some well-known

examples of this class of compounds:
0,0-diethyl paranitrophenyl thiophosphate
(parathion, E 605), octamethyl pyrophos-

phoramide (Schradan, OMPA), bis-dimethvl
aminophosphorus anhydride (Pestox), 0-(2-
(ethylmercapto)ethyl)-0,0-dicthyl thiophos-
phate (demeton, E 1059, Systox), 0-cthyl-v-
p-nitrophenylbenzene thiophosphate (EPN),
dicthyl-p-nitrophenyl phosphate (paraoxon.
E 600). Bis (isopropylamido)-fluorophos-
phate (Isopestox), and 0.0-diethyl 4-methyl
umbelliferone thiophosphate (E-838).

Most Promising Compounds

The comprehensive action of these com-
pounds makes the co-operation of beneficial
insects unnecessary. Schradan and Systox
appear to te the most promising compounds
in the field of systemic insccticides. Entome-
logical reports have shown them to be very
cffective miticides and aphicides generally.

Cautionary procedures must be adopted
in the use of organic phosphorus insecti-
cides because they arc rapid action poisons
which kill with all the symptoms of acute
acetylcholine poisoning, and are very
powerful inhibitors of cholinesterase and
pseudo-cholinesterase enzymes. Exposure to
amounts of less than one gram daily has
been estimated as dangerous to man and it
is believed that repeated exposure may have
a cumulative effect. Absorption into the
human system may also occur from inhala-
tion and ingestion. The effect on public
health is a very consecquential issue, and
scientists are actively engaged in collabora-
tive efforts to minimize the risks attendant
on using these substances.

Information on the recommended
methods of first aid treatment. and other
general medical aspects of organic phos-
phorus insecticide poisoning should be given
the widest publicity. Atropine is the
generally accepted antidote for organic
phovhorus insecticides which inactivate
cholinesterase. The signs and symptoms
resulting from excessive absorption are
primarily those of marked parasympathetic
stimulation. The common signs are
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giddiness, tightening of chest, blurred vision
(non-reactive pin-point pupils), lachrymation
and salivation.

It is essential to know that morphine is
definitely not recommended as an antidote.
Atropine blocks the parasympathetic effect
on the heart and lungs, but weakness and
muscular twitching are not controlled by
this antidote. Even with very serious
poisoning, atropine can completely protect
the airway, but muscular weakness may be
so extreme that artificial respiration 1is
required. Doses of one to two milligrams
of atropine should be given at the onset of
symptoms to persons suffering from organic
phosphorus compound poisoning. The
treatment is repeated hourly until the pupils
are dilated and the symptoms subside.

Early trecatment with atropine is essential
because the combination between cholines-
terase and the chlorinesterase inhibitor is
irreversible after a few hours. An individual
who has been poisoned is unduly susceptible
until cholinesterase is regenerated.

Increasing consideration, both for the
welfare of the consumer of insecticide-
treated edible crops and the operator in the
farm and factory. has led to stringent
regulations in various countries of tolerated
spray residues on the crops following treat-
ment, and preventive measures to personnel
working with these products. An incentive
is the urgent necessity for greater efficiency
in the control of injurious pests and
organisms causing plant diseases combined
with the reduction of hazards to plants and
animals. The search for new compounds
of high insect toxicity and low mammalian
health hazard is very intensive in most
countries because of the universal need for
increased food production to meet an ever-
increasing population,

Recent Compounds

More recent organic phosphorus com-
pounds which have found wide ranges of
application in international agricultural and
horticultural practice include the follow-
ing:—  Dbis(ethoxycarbonyl)-ethyl-dimethy]
thiophosphate (malathion), 0.0-dimethyl-0-
3-chloro -4-nitrophenyl thiophosphate
(Chlorothion),
trichloroethyl phosphonate (Dipterex) and 2-
isopropyl-4-methyl pyrimidyl-6-thiophos-
phoric diethyl ester (Diazinon, Basudin).
These compounds and the ones mentioned
earlier are commercially available in many
forms.
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The formulations include emulsions.
aerosols, wettable powders, low concentra-
tion dusts for direct application, and dust
concentrates and liquids for further pro-
cessing by manufacturers into very popular
household forms, e.g. fly mats, fly balls, etc.
These products are continuously being
tested officially and un-officially in Britain,
Switzerland, Germany, Austria, Italy
France, Holland, Denmark, Sweden.
Norway, America, Belgian Congo, Japan,
Hong Kong, and other countries. Detailed
information concerning their use, recogni-
tion, registration, authorization and legisla-
tion are available from special Government
Departments and recognized Institutions in
the respective countries.

The réle of the chemist in this specialized
subject is manifold. One of his most
important tasks is to determine at all times
the insecticide at all stages of its usage, and
this is not always an easy one. It is the
purpose of this publication to review some
of the more outstanding contributions to the
literature with respect to the: analytical
chemistry of organic insecticides.

Difficult Problem

The problem of chemical analysis is a
very difficult one, since the majority of the
elements which constitute these compounds
are the same ones which are present either
in the soil or in the plant. For example, the
determination of elemental phosphorus
alone is not in itself a specific reckoning of
the amount of known insecticide present.
There is the possibility of some of these
compounds inhibiting the natural increase of
phosphorus content of any particular fruit
or vegetable.

The qualitative identification alone of any

of these compounds mentioned above
presents innumerable problems. A con-
siderable amount of personal ingenuity,

technique, manipulation, and application of
modern tools of analytical chemistry must
be brought into play to differentiate the
specific selection of certain functional groups
and molecular configurations of these com-
plex compounds. In contrast to the purely
chemical approach to the analytical prob-
lems presented, there is the biochemical
viewpoint on the subject, for example, the
highly successful methods of measurement
of anti-esterase activity. The added difficulty
for the analyst is that he must frequently
determine with accuracy trace amounts of
these insecticides. examples of which are
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the estimation of minute amounts of these
insecticides in spray residues and in post-
mortem materials in connection with
forensic investigations.

The properties of a selection of the more
prominent organic phosphorus compounds
that are now in commercial insecticidal use
or are being currently tested are summarized
in this section. The chemical and physical
properties of these compounds have been
compiled from literature and from data
supplied by manufacturers, and although
incomplete in some cases are included on
pages 902 and 903 for the convenience of the
reader,

High Purity Water
Miniature Deionizer by Elga Products
WATER of: purity approaching that of

conductivity water can be obtained,
it is claimed, from the Elgastat Minor,
manufactured by Elga Products Ltd., Rail-
way Place, Wimbledon, London SW19.
This miniature deionizer is connected
directly to a conventional metal still or to
a reservoir of boiler condensate. The
influent filters through a bed of strongly
acidic and strongly basic Elgalite resins. The
specific resistance of the effluent is 2-4
million ohms per cm., at least equal to that
of triple quartz distilled water. A typical
analysis of the effluent is as follows:—

Deionized Effluent Analysis
Copper. Iron, Lead

Results

Not detected, or at limit
of detection

Silica Below 0.1 ppm.

Chloride Not detected

Ammonia No coloration with
Nessler’s reagent

Sulphate Not detected

Carbon Dioxide Not present

pH value 6.6-7

The effluent is not, however, necessarily
free of pyrogens and is therefore unsuitable
for use as ‘water for injections’.

The output is 10 litres per hour continu-
ously and the total capacity is 400-500 litres
at a cost of approximately +d per litre.

Exhaustion of the resin is indicated by a
colour change from dark blue to yellow.
When the yellow colour band coincides with
the exhaustion line at the base of the unit
the cartridge is exchanged. Cartridges are
regenerated by the company who will
supply by post a freshly regenerated cart-
ridge on receipt of the cxhausted one.
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Insecticide
Chemical name

Other names

Molecular weight

Structural formula

Empirical formula
Phosphorus content
Appearance

Specific gravity
Boiling point

Melting point
Refractive index
Solubility in water
Stability

Insecticide
Chemical name

Other names

Molecular weight

Structural formula

Empirical formula
Phosphorus content
Appearance
Specific gravity
Boiling point
Melting point
Refractive index
Solubility in water
Stability
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TABLE 1A

Parathion
0, 0-diethyl-0-p-nitro-
phenyl thiophosphate

E 605
291
C.H;0 OC.H;

s

|
¢
0

NO,

C,oH,NO,PS
10.63 %
Pale-yellow liquid

1.266 at 25°/4°C
157-162°C at 0.6 mm.
1.5370 at 25°C

15-20 ppm at 20°-25°C
Hydrolysis, at pH 5-6,
19% in 62 days at 25°C.
Rapid in alkaline solu-
tions to sodium diethyl
thiophosphate and
sodium p-nitrophenate.
Darkens on exposure to
sunlight.

Malathion
bis (ethoxycarbonyl)-
ethyl dimethyl thio-
phosphate

4049

330
CH,O  OCH,

=S

e

H,C—CH-—C=0

0=C OC,H,
OCH,
CioH,40,PS
9.38°

Yellow to dark brown
liquid

1.23 at 25°/4°C
156-157°C at 0.7 mm.
(sli7ghct decomposition)

1.4985 at 25°C
145 ppm

Readily hydrolysed under

alkaline conditions with
loss of insecticidal pro-
perties.

TABLE 1B
Paraoxon EPN
Diethyl p-nitrophenyl ethyl p-nitrophenyl
phosphate thiobenzenephosphate

E 600, oxygen analogue
of parathion

C,H;0 OC,H,

Cy1oH1 NO,P

11.26 %
Reddish-yellow liquid
1.269 at 25°/25°C
148-151°C at 1 mm.

1.5060 at 25°C

2500 ppm at 25°C
Hydrolyses very slowly in
neutral water.

O-ethyl O-p-nitrophenyl-
benzene thiophosphonate

323
// i b\\ QC;-Hs
=/ S
P=S
O

o

C,sH,,O,NPS
9.5

Off-white éryst?xls

36°C
Essentially insoluble
Slow hydrolysis above

pH 7, but stable at pH 7
and below.
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Methyl Parathion
0, 0-dimethyl 0-p-
nitrophenyl thio-
phosphate
Methyl homologue of

263
CH,0O  OCH,

. parathion

=S

0
CgH,,NO,PS
11.78%

White crystalline solid

1.358 at 20°/4°C

o

35°--36°C

1.5515 at 25°C

50 ppm at 25°C

Readily hydrolysed in
alkaline solution.

Half life approximately
2-5 minutes in normal
alkali at 23°C.

Stable for several days in
neutral water,

TEPP
Tetraethyl pyrophosphate

TEPP (commercial
preparation cont.
approximately 409 of
tetraethyl p%%phosphate

C,H,O OC;H;
RS /

N\
=0

CyH,0,P,

21.36%,
Colourless liquid
1.181 at 25°/4°C
104-110°C at 0.08 mm.

1.4170-1.4180 at 25°C
Completely miscible
Rapid  hydrolysis  in
neutral water ; half life
at 25°C 6.8 hours, at
38°C 3.3 hours.

Very rapidly hydrolysed
in alkaline solution.
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The Presentation of Science to

the Public

N Wednesday, 21 March, a symposium

on this very topical subject was arranged
jointly by the London Sections of the Royal
Institute of Chemistry, the Institute of
Biology and the Institute of Physics. It was
an unqualified success and attracted an
audience of about 250 to the Senate House
of the University of London.

The general theme of the evening appeared
to be that in communicating information
the scientist must have something to say,
there must be a good reason for telling other
people about it, and he must bte able to tell
them in an imaginative and succinct manner,
As chairman, Mr. A. L. Bacharach put these
principles into practice so well with all
speakers that even BBC producers found
their time as strictly rationed as is their
wont with others ‘on the air’, and the result
was a quickly moving and at times inspiring
discussion.

Dr. Archic Clow, speaking on sound
broadcasting, stressed the three principles
atove together with the necessity of good
performance in a broadcaster when working
from a script. While some scientists boasted
that they never listened to radio talks, some
of their writings suggested that they also did
not read. In any event the speaker must not
lecture, read his subject like a scientific
paper or sound like words from a book. He
must imagine himself speaking to one person
only, and establish intimacy and personal
contact with him, projecting his personality
at the individual listener, otherwise he got
‘the switch’.

As an authority on the written word Mr.
A. W. Haslett deplored the modern tendency
for over-specialization. It used to be possible
for a man to read a book about say, a
motor-car or wireless set and then set to and
repair it. These were really introductions

1C

Chlorothion
0, 0-dimethyl-0-3-chloro
-4-nitrophenyl phosphate

Diazinon
2-isopropyl-4-methy
pyrimidy1-6-thio-
phosphoric diethyl ether
— G24 480, Basudin
295.5

TABLE
Insecticide OMPA
Chemical name Octamethyl pyrophos-
phoramide
Other names Schradan
Molecular weight
(CH,),N /N(CHa)z
%
P=0
Structural formula T
o
(CH,),N N(CHp).
Empirical formula CyHyN,O,P,
Phosphorus content 21.659

Appearance

Specific gravity
Boiling point

Melting point
Refractive index
Solubility in water
Stability

Colourless fiqui&

1.134 at 25°/4°C
118-122°C at 0.3 mm.

1.4612 at 25°C
Completely miscible
Rapid hydrolysis in
strong acid solution and
very slow in neutral and
alkaline solutions.

04.4
C,H;0 OC,H;
CH,0 OCH, P=s
P=S (')
f'r p -
V4 N C—CH,
N L/
N _
| HC(CH,),
NO,
C¢H,,NO,PSCI C,0H;;,0,N,PS
10.49% 10.117%

Brown-yellowish viscous
liquid with ester like
odour

1.437 at 20°/4°C

136°C at 0.2 mm.

112°C at 0.04 mm.

1.5661 at 20°C

ppm
Hydrolysis in water
resembles that of methyl
parathion.
Hydrolysis in alkali very
rapid.

Colourless liquid

1.116-1.118 at 20°/4°C
83-84°C at 0.002 mm.

1.4978-1.4981 at 20°C
4,000 ppm

Slow hydrolysis.

More stable in alkaline
solution than in a neutral
or acid solution.
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to science in one form or another but the
opportunities for such literature were
passing, and when only theory was available
with no practice, interest flagged. Any
science writer would be well advised to con-
sider which article in his newspaper
interested him most and model the approach
to his subject on it. What interested him
would then surely interest others.

Mr. James McCloy brought an entirely
different approach to the matter—that of thz
television producer. Scripts were generally
useiess, for a professional actor was usually
better than any scientist in interpreting them.
Personality was all important and the
anonymous commentary familiar in film
production was not well adapted to televi-
sion. Much more than in sound broadcasting
was the importance of addressing and
explaining visual effects to one viewer and
Mr. McCloy gave a vivid demonstration of
the difficulties that could arise in this direc-
tion. The key to effective television was the
irtimate close up and this was onlv
successful when the performer had received
some training in the art. There was. a
definite need for scientists to assist in tele-
vision features but they had to realise that
in this medium importance of subject was
secondary to its presentation.

Value of Fan Mail

Opening the discussion for the Institute
of Biology, Dr. Maurice Burton stressed the
value of personal reminiscence, saying that
even the value of ‘fan mail’ should not be
disregarded. Even the most serious minded
read some light literature but the great
majority dropped anything ‘heavy’ that was
unleavened and it might as well have been
left unsaid.

Dr. Kennéth Pankhurst for the Royal
Institute of Chemistry pointed out that in
all forms of communication sincerity must
be accompanied ty enthusiasm. This was
evident in normal putlic lectures, the best
of which were invariably those delivered by
comve’ent, enthusiastic but unscripted
lecturers.

Mr. Geoffrey Parr sveaking on behalf of
the Institute of Physics pressed for
lucid'ty and clearness whether the person
addressed te scientist or layman. Televi-
sion and troadcasting were toth ephemeral
media and the only course of serious study
was the written word. Much more use
should  te made of illustrations which
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could, when properly treated, give a rapid
grasp of ideas with economy in words.

There were some 10 other contributors
and it is perhaps regrettable that a non-
scientist was not included to comment on the
receiving end of the subject. The ideas of
Independent Television were presented, the
function of the Science Museum was dis-
cussed and the audience was reminded that
all scientists are laymen outside their own
particular spheres. The BBC were accused
of publicizing novelties and ‘soap opera
science’ rather than true knowledge. To
counter this Dr. Ellingham wryly remarked
that the label ‘scientific’ was often sufficient
in itself to discourage interest.

Scientists were urged to come out of their
ivory towers by some speakers and others
urged them not to be commercially minded.
It was said that if one aimed ideas and made
them stick on top level politicians and little
children the rest of the world would follow
suit.

Full-Time Secretary

FOUNDED in 1945, the Society of Instru-
ment Technology Ltd. has a membership of
nearly 1,400; a number built up largely
through the efforts of honorary officers with-
out the help of either a full-time staff or
permanent headquarters. Because of the
continual growth of the Society and the
recognition of the need for automation in
industry, the Council has been conscious for
some time that not only would the interests
of members be best served by providing full
time staff with office accommodation, but
that such staff would relieve some of the
burden on the honorary officers.

Though the courtesy of the Council of the
Scientific Instrument Manufacturers’ Associ-
ation of Great Britain Ltd., an office has
been taken at 20 Queen Anne Street,
London WI. and a full-time secretary and
clerical staff engaged. The Secretary is
Commander A. A. W, Pollard, D.S.C., R.N.
(Retd.), who recently left the Navy after
more than 31 years’ service in the Executive
Branch. The office is now operating and all
correspondence except that which affects the
editorship of the  Society’s transactions
should be addressed accordingly. Dr. Harold
Moore, C.B.E., has consented to remain
honorary editor for the time being. The
telephone number is LANgham 4251/2.
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QUANTITATIVE

INORGANIC ANALYSIS: A
LABORATORY MANUAL. By R. Belcher &
A. J. Nutten. Butterworths Scientific

Putlications, London.

1955. Pp. viii+
337. Figs. 50. 25s.

The names of the authors lead one to
expect this to be a stimulating book, and
one is not disappointed. Until the appear-
ance of this book the choice of a textbook
of quantitative inorganic analysis, particu-
larly for the student, has been restricted
and unsatisfactory, and this is a welcome
addition which will undoubtedly find wide
acceptance. For the most part it is con-
cerned with gravimetric and titrimetric
methods,  although some introductory
experiments in instrumental analysis are
included,

After the introductory chapter on
apparatus and techniques, the gravimetric
section contains a series of short mono-
graphs on the methods for determining 10
ions. In general, these first discuss the
determination of the ion in some detail
from the theoretical point of view and in a
critical fashion. They then give an indica-
tion of the interferences that may occur.
The detailed experimental procedure which
follows is supplemented ty a series of notes,
often quite extensive, and finally other
mecthods of determining the ion are outlined,
and comments are made on these. A selec-
tion of the more important literature
references is included for each determin-
ation.

The treatment in the titremetric section
cannot, for otvious reasons, follow
precisely the same pattern, but is of
necessity based on reagents, The same
general approach is, however, utilized.

A final chapter gives a useful introduction
to the ‘industrial’ analysis of materials like
steel and felspar.

There are many admirable things that

one could select for comment. The treat-
ment of the Mohr titration and of the
gravimetric determination of sulphate both
deserve mention. Both of these contain
material not available in any other text-
book known to the reviewer, and are
obviously the result of a determination to
treat these topics afresh from close
personal knowledge instead of relying on
other text-book accounts which are some-
times erroneous and often conflicting. The
whole treatment of oxidation-reduction
also shows the authors’ wide knowledge f
this field, to which they have made so many
contributions in their researches.

The book should certainly run into a
second edition before long, and it is with
this in mind that the reviewer would suggest
one or two additional topics to which the
usual teaching course pays little attention,
and which he would like to see the authors
presenting in the clear way that they have
written the rest of the book. Such topics
are sampling, precision and accuracy. It is
true that they are matters on which there
is little general agreement even among
analytical chemists. But it is also true that
it is vital that the young analytical chemist
(indeed, one might claim the young chemist)
should have a full appreciation of their
importance. They are, however, rarely deait
with in a satisfactory way, and it is felt
that the present authors could improve
materially on their normal presentation.

This book is clear, concise, up-to-date,
and unequivocal. It is adequate without
containing so much material that the
learner is confused. It is a teaching text
which the student will undoubtedly find of
as much help to him after he has finished
his training as it was during his training.
And it will give useful guidance to many
who have left their training period far
behind.—CEeciL L. WILSON.
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HYDROGEN PEROXIDE. By W. C. Schumb,
C. N. Satterfield, and R. L. Wentworth.
1955.  Reinhold Publishing Corpora-
tion, New York. Chapman & Hall Ltd.,
London. Pp. 759. 132s,

In recent years the technology of hydro-
gen peroxide, unlike that of many inorganic
chemicals has undergone very rapid
development. At the start of the 20th
century the product available commercially
was dilute and unstable, and mainly suitable
for-use as a disinfectant and for the bleach-
ing of materials such as hair, feathers and
wool, which could not be suitably bleached
with other chemicals, The introduction of
the electrochemical process in 1908, by
which persulphuric acid or its salts are
formed and then hydrolysed, made it
possible to produce a more concentrated,
purer and more stable product. The
greatest stimulus to the study of the pro-
perties and the methods available for the
manufacture of hydrogen peroxide has,
however, come from the military applica-
tions of this chemical. During World War
II the uses of hydrogen peroxide as a
military propellent were thoroughly inves-
tigated in Germany and considerable efforts
were made to produce highly concentrated
and stable solutions of hydrogen peroxide.
The importance and military potential of
this substance can be judged from the fact
that during the last 10 years production and
consumption of hydrogen peroxide in the
United States have increased five-fold.
This book is itself largely the result of
military interest in the chemical, since it
developed out of an extensive programme
devoted to the study of hydrogen peroxide
which was financially supported by the
United States Navy. The authors are
members of the staff of the Massachusetts
Institute of Technology.

The volume provides a full account of the
formation, manufacture, properties and uses
of hydrogen peroxide, but the field cof
organic peroxides is excluded, and only an
introduction is given to the organic and
biological chemistry of hydrogen peroxide.
One or two of the processes described for
the manufacture of hydrogen peroxide are
of interest, even though their successful
commercial exploitation has not yet been
fully achieved. The manufacture of hydro-
gen peroxide by passing an electric dis-
charge through a mixture of 95 per cent
hydrogen, five per cent oxygen and a small
amount of water vapour was attempted ‘n
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Germany and had the advantage of simpli-
city of reagents and low labour requirements
but a very cheap source of electric power
was necessary. Another process which has
had more commercial success is based upon
the autoxidation of reduced anthraquinone
derivatives. The method was first developed
in Germany during World War Il but has
since been taken up in the United States,
although it does not seem likely vyet to
threaten the supremacy of the electro-
chemical (persulphate) process, which
accounts for about 80 per cent of the world
output of hydrogen peroxide.

Another interesting and useful account s
that dealing with the concentration, purifi-
cation, handling and storage of hydrogen
peroxide solutions. The hazards associated
with the production of highly concentrated
solutions of hydrogen peroxide are dealt
with and the materials suitable for use in
contact with hydrogen peroxide are dis-
cussed. The treatment of the physical and
chemical properties of hydrogen peroxide
is particularly extensive and a full descrip-
tion is given of the stabilization of hydro-
gen peroxide, and of the effect of various
factors upon its stability. Analytical pro-
cedures for the qualitative and quantitative
analysis of hydrogen peroxide are descrited,
and there is a lengthy account of the uses
of hydrogen peroxide. It was estimated that
in the United States in 1947 about 30 per
cent was used for military purposes, and
that of the remainder, half was consumed
in the processing of cotton and rayon
textiles. Of the miscellaneous applications
one that has been developing considerably
in the last ten years is its use in the manu-
facture of organic chemicals. The final
chapter in the volume deals with inorganic
peroxy compounds derived from metals
and acids.

This is likely to prove a valuable work
of reference on a most important inorganic
chemical, and as such the book should have
a wide appeal to all chemists.—G.S.E.

INDUSTRIAL FERMENTATIONS. Volume [I.

Edited by L. A. Underkofler & R.
J. Hickey. New York, Chemical Pub-
lishing Co. Inc. 1954. Pp. 1x+578.
$12.00.

Whereas the first volume of this work
(THE CHEMICAL AGE, 1954, 71, 734) was con-
cerned with what may be called major
fermentation including the production of
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alcohol, butanol, acetic and other acids,
glycerol and yeast, the present complemen-
tary book surveys more particularly the
‘fine’ aspects of fermentation. Its chapters
have been contributed individually by a
panel of authors, some of whom enjoy
international reputations in the purely
scientific field while all are well known in
their specialized technical domains. Con-
sidering the breadth of the subject, a
measure of heterogeneity must have been

inevitable for the six parts of the book range

from ketogenic processes, which incidentally
include the fermentative production of such
substances as 2- and S5-ketogluconic acids,
through the production of 2:3-butanediol,
various microbial enzymes, riboflavin and
other vitamins, to the commercial produc-
tion of antibiotics. A concluding section
embraces such a miscellany of topics as the
treatment of sewage, the fermentation of
cucumters, olives and sauerkraut, the
genetics of and variation among micro-
organisms, and the selection and mainten-
ance of suitable cultures.

So far from detracting from the whole
work, it is this heterogeneity which mostly
establishes the value of the volume. The
qualification is suggested by the thought that
the reader who, for instance, is actively
interested in the microbiological oxidation
of steroids with its numerous repercussions
in medicine and biological science, will
scarcely appreciate the following section on
the processing of pickles. Nevertheless the
writing of this book has resulted in bringing
within two covers the description of - a
remarkable diversity of fermentative pro-
cedures. The compilation is additionally
valuable in that it is perhaps the first of its
kind in a field which has to a large extent
only come into existence over the past 10
years.

Coming to certain details, the extensive
bibliographies, numerous flow-steets and
other practical details, photographs of
fermentation plant and the inclusion in some
instances of hitherto unpublished data are
among a wealth of welcome features. Assay
and analytical procedures are frequently
though somewhat irregularly incorporated
while other data such as the therapeutic
usefulness of individual antibiotics and
sometimes details of their chemistry are
perhaps in some measure irrelevant. The
subject matter necessarily reflects predomi-
nant US experience but for this very reason
the book should prove very acceptable and

D
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carry its lesson to many other countries,
Despite a few trivial typographical errors
and an unavoidable tendency to topical
details which must unfortunately lose some
of its sharpness relatively quickly with the
rapid progress in this field, this volume
unquestionably represents a major landmark
in the literature of fermentation.—

A. H. Cook.

PRACTICAL ORGANIC CHEMISTRY. 3rd Edition.
By A. I. Vogel. Longmans, Green and
Co., London. 1956. Pp. xxvii+ 1188.
60s.

‘Look it up in Vogel’—this advice has
been given to countless undergraduates and
research workers since the publication of the
first edition in 1948, and it is safe to say
that they have seldom been disappointed.
This book therefore needs no introduction
to organic chemists, although it may be
profitable to enumerate socme of the
reasons which account for its popularity.
Apart from its accuracy, reliability and
clarity, the most outstanding feature of this
is its wide and well-balanced coverage. The
extensive range of experiments enables
teachers to design practical courses best
suited to the particular needs of their
students, and the great wealth of incidental
information ensures that undergraduates
who invest in the book will find it useful
in their later work; the reviewer consults his
battered copy of the first edition nearly every
day.

The general plan of the previous editions
has been retained, details of general tech-
nique and of methods of preparation being
presented against a theoretical background,
which now includes brief accounts of the
electronic mechanisms of many reactions.
This happy association of theory and prac-
tice ensures that undergraduates who use
this book will not come to regard practical
organic chemistry as an unrewarding branch
of cookery. Numerous changes have been
made during the preparation of the present
edition and a glance at the list of additional
experiments shows that the book gives an
excellent coverage of recent developments;
this feature should prove valuable to
research workers as well as undergraduates.

Additional topics include the use of ion-
exchange resins, the preparation of ketene
and of Girard’s reagents, synthesis with
organic sodium, cadmium and lithium com-
pounds, Oppenhauer oxidation, electrolytic
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syntheses and many other important reac-
tions and techniques. Some chemists may
feel that the section on chromatographic
adsorption is inadequate in view of the
increasing importance of the technique; the
reviewer could find no mention of parti-
tion or paper chromatography. A useful
additional chapter provides a survey of
semimicro techniques, and the appendix now
includes an excellent, brief account of the
applications of infrared and ultraviolet
spectra to organic chemistry.

An account of the preparation of 3-naph-
thylamine draws attention to the carcinoge-
nic nature of this compound; a similar
warning should have been included in the
case of benzidine.

Many chemists will regret that Dr. Vogel
has decided against the inclusion of
references to the literature, apart from a
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selected bibliography and a few footnotes.
In fact, certain references given in the first
edition have now been omitted (e.g. one to
a little known, but very useful paper on the
drying action of calcium sulphate). Litera-
ture references covering important reagents
such as lithium aluminium hydride would
be especially welcome, and the reviewer
feels that 10 or 20 pages of key references
would greatly increase the well-deserved
popularity of this excellent book.—J.C.P.S.

New Steel Process

The Hoesch works in Dortmund, West
Germany, has announced the development of
a process in which, it is claimed, iron ore
can be reduced directly to steel with the
help of ‘metal fuels’ (aluminium-silicon
alloys). The new process is said to be ‘in
the last stage of experimentation ’.

Next Week’s Events

TUESDAY 24 APRIL

SCI (Agriculture Group)

London: The Chemical Society, Burling-
ton House, Piccadilly W1, 5.30 p.m. ‘Future
Trends in Agricultural Production’ by A. W.
Marsden, M.Sc., D.I.C., A.R.CS., F.R.IC.

Institution of Chemical Engineers
London: May Fair Hotel, Berkeley Street,
W1, 34th annual corporate meeting & annual
dinner. 11 a.m. the meeting; 12 noon the
President’s Address—The ‘Technological
Awakening’; 7 p.m. for 7.30 p.m. the annual
dinner.
Oil & Colour Chemists’ Association
London: The Criterion Restaurant WI.
Annual general mecting 6.30 for 7 p.m.

Society of Instrument Technology
London: 26 Portland Place W1, 6.30 for
7 p.m. ‘Dynamic Characteristics of Some
Neutralization Processes & of Glass pH
Electrodes’ by Professor Ir. H. Kramers,
M.I.Chem.E.

WEDNESDAY 25 APRIL

SCI (Plastics & Polymer Group)
London: Rooms of The Chemical
Society, Burlington House, Piccadilly W1,
6 p.m. followed at 6.30 p.m. by paper
entitled ‘The Role of Abnormal Leakages in
Polymer Degradation’ by Dr. N. Grassie,
B.Sc., Ph.D.

THURSDAY 26 APRIL

The Royal Society
London: Burlington House, Piccadilly
W1, 430 p.m. Meeting for the election of
foreign members followed by the reading
and discussion of two papers; ‘Carbohy-
drate Metabolism in Blood Cells Studied
by Means of Isotopic Carbon’ and ‘Surface

Behaviour of Bacterium Coli.

The Chemical Society
Bristol:  Chemistry Department, The
University, 5.15 p.m. ‘Magnetism & the
Shape of Inorganic Molecules’ by Professor
R. S. Nyholm, D.Sc., A.R.I.C.

FRIDAY 27 APRIL

SCI (Food Group)
Blackpool: The Winter Gardens, 10 a.m.
Joint meeting with the Royal Society for
the Promotion of Health. Health Congress,

Section E. ‘Nutrition Education’; ‘The Edu-
cation of the Schoolchild and Adult in
Nutrition’; ‘Deficiencies in Educational

Facilities’.
SCI (Liverpool)

Liverpool: Arts Theatre, The University,
530 p.m. 5th Leverhulme Lecture, ‘The
Source of Inspiration in Medical Research’
by Sir Charles Dodds.
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Publications & Announcements

NEWEST appliance for fighting fires
involving bulk quantities of oils, spirits and
other inflammable liquids is a new foam-
making branchpipe only 18 inches in length
and 6%-lbs in weight—almost half the size
and weight of previous models, announces
The Pyrene Company. Known as Model
FB5X, the new branchpipe is particularly
suited for industries where inflammable
liquids such as oils, petrol, alcohols, fats,
waxes, naphtha, paints, varnishes, enamels
and tar are used or stored. It instantly con-
verts water into dense, fire-smothering foam
which it delivers at the rate of 500 gallons
per minute, blanketing the flames and safe-
guarding against re-ignition. The branch-
pipe may be set to project water only for
extinguishing freely burning materials and
for cooling down purposes.

* * *

COPIES of Neoprene Notebook, a monthly
technical and industrial bulletin on Neo-
prene synthetic rubber, are now available.
Readers who would like to receive a regular
copy should write to Durham Raw Mater-
ials Ltd., 1-4 Great Tower Street, London
EC3, the UK distributors of Neoprene. A
copy of ¢ Facts about Hypalon’ will be in-
cluded with each issue of the Neoprene
Notebook.
* L% *

A NEW concept in Access tools was intro-
duced to an invited audience at the Royal
Festival Hall, London, last week by Access
Equipment Ltd., of Neasden, London. It
was the Zip-Up staging, so named because
it can be erected speedily by unskilled
workers. Two types of the staging were
demonstrated—the Span and the Stairway.
The Span type is designed to provide length
of overhead access rather than height,
while the Stairway provides all of the height
needed for industrial purposes. Built in
sections providing tiered platforms at three
feet and six feet increments of height, the
Stairway has an internal ladder (or stair-
way) built into it.

* * *
IMPROVEMENTS have been made to the
Holmes-Connersville blowers, boosters and

exhausters. The new models are known as
H type machines. The essential differences

between the new types and the other models
are described in a folder which has recently
been produced by the firm. The main
alterations are the redesigned glands with
deeper stuffing boxes which, it is claimed,
have proved to be absolutely gas tight. The
overall length has been reduced by incor-
porating the outer bearings in the main
headplate and gear box casting. The
mechanical strength of the machine is
greatly increased by the reduced length and
larger diameter shafts, and by bolting the
cylinder on to the baseplate. Holmes-
Connersville machines are made by W. C.
Holmes & Co. Ltd.,, PO Box No. B7,
Turnbridge, Huddersfield.

* * *

AUTO-CONTROLLED electric heat is the
theme of a brochure published by Barlow-
Whitney Ltd., 2 Dorset Square, London
NWI1. There is Barlow-Whitney equipment
available for industrial heating of every
description is the claim made in this
broghure which deals with portable and
small everyday standard appliances
produced for factory, workshop and general
use. All equipment described is electrically
heated with automatic thermostatic con-
trol or switching devices. Among the pro-
ducts made by this company may be men-
tioned: electric glue pots, wax pots and
droppers, plastics dip pots and tanks,
immersion heaters, hotplates, tinning pots,
melting pots, soldering irons, ladles and
muffles, small electric furnaces, industrial
ovens, kettles and wax tanks, and air heaters.

* * *

TO meet the requirements of the chemical
and process industries, Sigmund Pumps
Ltd., Team Valley, Gateshead 11, have
developed the B-N series of stainless steel
chemical pumps. These pumps are available
for outputs from five gpm up to 200 gpm
against heads from 10 ft. up to 250 ft.
Special attention is claimed to have been
given to sealing. A selection of methods is
available, and many of these can be utilized
on the pump without modification of the
shaft or stuffing box. The seals used are of
well-known manufacture and are readily
obtainable. The steel used for the major
part of the pump is of the following com-
position; Cr 18 per cent, Ni 9.5 per cent, C
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(max) 0.07 per cent, Mo 2.75 per cent.
Samples of this steel (18/8/3) are available
from the company for testing,

* * *

A REPRINT from the Journal of Scientific
and Industrial Research (1955, 14 B, 540-2).
‘A New Technique in Textile Dyeing’ by
V. B. Chipalkatti, has been published by the
Shri Ram Institute for Industrial Research,
19 University Road, Delhi 8, India. This
article describes a new approach to the
" problems of dyeing textile fibres. In the
conventional dyeing process four factors
adversely influence the rate of dyeing.
(1) The increasing solubility with tempera-
ture of the dye in water; (2) The tendency
of the dye to diffuse into the water; (3) The
small concentration gradient of the dye
across the fibre cross-section; (4) The lack
of an effective temperature gradient across
the fibre cross-section. All these factors are
favourably influenced when the aqueous
medium is replaced by molten metal or hot
oil says this article. The latest approach,
which the article describes in some detail, is
to replace the metal or oil bath with 4
fluidized solids bed made up of sand or
glass beads. The fluidized bed is claimed
to be cheaper to work and to have many
other advantages over the metal or oil bath.
Examples are described, with photographs,
of the superior results obtained by this new

process.
* * *

THE 1956 Directory of the Association of
British  Insecticide Manufacturers gives
details of the products and services offered
by the Association’s member firms. It is
divided into three sections. The first lists
the names, addresses, telephone numbers,
telegraphic addresses and products of
member firms. The second section gives
details of the products and services offered
by these companies under the following
headings: aerial application products.
aerosols, banding materials, foliage fungi-
cides, fumigants, haulm destroyers and
defoliants, insecticides, systemic insecticides,
insecticides and fungicides combined, plant
growth substances, poison baits, seed dress-
ings and seed disinfectants, soil treatment
chemicals, thermal disseminators (‘smokes’.
weedkillers, wetters, spreaders and stickers,
miscellaneous products, applicators, and
contract services. The third section is a
list of propriet'ary and trade names and
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marks. A comprehensive index to the pro-
ducts and services section completes this
useful directory.

* * *

FOUR new brochures have been published
by the Talbot Stead Tube Co. Ltd., Green
Lane, Walsall. They are (1) Stainless Steel
Tube Catalogue, (2) Stainless Steel Fittings
Catalogue, (3) Range of Products Booklet,
(4) Table of Steels used for Metior Stain-
less Steel Tubes. The third publication is
also available in French and German. Talbot
Stead, who are part of the Tube Investments
organization, manufacture stainless steel
tubing for a wide range of industrial pur-
poses including : electric power, the chemical
industry, atomic energy, the brewing
industry, the dairy industry and the textile
industry. Among cxamples of the applica-
tions of steel tubes given in the first
brochure may be mentioned a small distilla-
tion plant, a cooler for gases, a melting pan
for confectionery and a cider chiller. Bi-
metal tubing can be supplied in cases where
the inside and outside of the tube are sub-
ject to attack from different materials.

* * *

AN article on butadiene in the April issue
of ICI Magazine states that the company is
to make a special range of Butakon copoly-
mers by combining butadiene with other
chemicals. A plant is now being erected
for this purpose at Wilton by ICI’s Plastics
Division. On completion later this year, the
plant will be capable of producing about
10,000 tons per annum of butadiene copoly-
mers. The article states that the scheme
‘represents one of the biggest chemical pro-
jects under development within ICI at the
present time, and the capital exceeds
£4,000,000. It involves the collaboration of
three Divisions: Billingham Division, who
will supply the butadiene; General Chemicals
Division who will supply acrylonitrile and
methyl methacrylate; and Plastics Division
who will be responsible for the manufacture,
development and sales of the polymers pro-
duced.” The largest group of products to
come from the new factory will be oil-resist-
ing synthetic rubbers, for the manufacture
of petrol and oil hose, for various gaskets
and washers such as those used in aircraft
hydraulic equipment and for flexible tanks
for storing fuel.
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New Factory .

Electro-Chemical Engineering Co. Ltd.,
161 Queens Road, Weybridge, Surrey, will
shortly open a new factory and office build-
ing at Forsyth Road, Sheerwater, Surrey.

Fertilizer Plant Contract °

M. Hall & Co. Ltd., London, have been
awarded a contract stated to be worth
£2.000,000 in connection with the construc-
tion of a concentrated fertilizer plant at
Billingham-on-Tees, Co., Durham, for ICI
Ltd.

Compofiex Centralize Works

As part of a plan to centralize and expand
their production of flexible hoses, the
Wimbledon, Surrey, factory of Compoflex
Co. Ltd. was closed on 14 April. The produc-
tion capacity and machinery is being trans-
ferred to the main Compoflex factory at
Oldham, Lancashire.

Chemical Safety Council

The Association of British Chemical
Manufacturers and the Association of
Chemical & Allied Employers have set up
a British Chemical Industry Safety Council
to correlate the various safety activities in
the chemical industry. The Safety Council
will' establish sub-committees dealing with
the medical, statistical, and technical aspects
of the problem.

UK Glass Exports

UK exports of glass and glassware
reached the record total of £19,800,000 in
1955, an increase of £5,900,000 over 1954.
In 1938 the UK had an adverse balance
of trade, importing £3,000,000 worth more
than was exported. In 1955, UK exports of
glass exceeded imports by £14,800,000.

Mechanical Handling Exhibition

Buyers from 50 countries have applied
for information and tickets covering the
Mechanical Handling Exhibition & Con-
vention at Earls Court, London, from 9-19
May. The exhibition, which will be opened
by Sir Miles Thomas, will cover more than
400,000 sq. ft. and will be the largest of its
kind in the world. An international con-
vention, the first of its kind, will run con-
currently. A full programme of industrial
films has also been arranged. Tickets of
admission are obtainable from Mr. H. A.
Collman, Mechanical Handling, Dorset
House, Stamford Street, London SEl.

Benzole Association AGM
The annual general meeting of the
National Benzole & Allied Products Asso-
ciation will be held at the Grosvenor
Hotel, Victoria, London SWI1, on 25 April
at 2 p.m.

Minister to Open Production Exhibition
Mr. lain Macleod, Minister of Labour &
National Service, will open the 1956 Pro-
duction Exhitition to be held at Olympia
from 23 to 31 May. Sir Leonard Lord.
K.B.E., president of the Institution of Produc-
tion Engineers, will be President of the
exhibition. '
Pyrex Rollers
Pyrex rollers which are used in the print-
ing and duplicating industries are being
manufactured by James A. Jobling & Co.
Ltd. A silken smooth surface is claimed
for these rollers and changes of dimensions
with temperature are very small. Jobling
say they are the first firm to make these
rollers in this country. Previously they
were imported from America.

Surface Activity Congress

The Second International Congress of
Surface Activity will be held in London
from 8 to 12 April next year with Lord
Brabazon as president of honour and Sir
Eric Rideal as the president. Membership
fee of the congress is £4. Applications
should be made to the Honorary Secretary,
Second International Congress of Surface
Activity, 14 Belgrave Square, London SW1.

Industrial Accidents & Diseases

Fatal accidents in February in the UK
totalled 106, eight more than in January,
but nine fewer than in February last year.
Of these, four were recorded from chemi-
cals, soaps and allied trades. Six cases of
epitheliomatous ulceration (skin cancer)
were reported from which one death re-
sulted. Of 22 cases of chrome ulceration,
17 were contacted by workers in the manu-
facture of bichromates.

Cutting Machine Exhibition

An exhibition of the complete range of
oxy-acetylene cutting machines made by
British Oxygen will be held at the company’s
sales technical service department, North
Circular Road, Cricklewood, on 14 to 18
May.



912

THE CHEMICAL AGE

21 April 1956

- OVERSEAS .

Pharmaceutical Industry Production Up

The West German pharmaceutical
industry produced approximately DM
1,150,000,000 worth of goods in 1955, 6.5
per cent more than during the previous year.

Anti-Sunburn Pill

An anti-sunburn pill containing 8-
methoxypsoralen has been produced by
three University of Oregon doctors. It was
discovered in a search for weapons against
skin cancer,

Irish Superphosphates Quota
The Irish authorities have issued an order
continuing the suspension of the quota on
superphosphates, ground mineral phosphates
and compounds manures until 31 March
1957.
US Military Deferment

US chemists are now able to complete
their active duty for military training in
from three to six months and perform the
balance of their military obligation in the
Reserve. Formerly they were required to
perform active military service for two or
more years, plus service in the Reserve.

New Dutch Soda Centre

Delfzijl, a small seaport in the extreme
north of the Netherlands, is about to be
transferred into an industrial centre. This
change is being brought about by the
development of a rich salt deposit near
Winschoten, Groningen, which will form a
large soda industry. Close to the new soda
factory, which will produce 170,000 tons
of soda a year, the Royal Netherlands Salt
Industry will build a chlorine factory.

New du Pont Polish

After years of research E. I. du Pont de
Nemours & Co. has just developed a polish
designed to clean, wax, and glaze the finish
on new cars and those whose finishes are
still in good condition. The polish, called
‘No. 7 New Car Wax’, is a triple action
paste which is wiped on and off without
rubbing. It contains a cleaning agent to
remove road haze, a wax to provide a
polish, and silicones to add a glaze.

US Chemical Employment
Employees in the US chemical industry
total 830,000, 11 per cent more than in
1951, according to figures issued by the US
Department of Labour.

Timber Processing Output Up

Output of A/S Borregaard, Norway's
biggest timber processing concern, increased
in 1955 from 495,000 to 549,000 tons, the
highest in the company’s history. In addi-
tion to pulp and paper, the company is now
producing artificial fibres and a wide range
of chemicals.

US Tungsten Production

US domestic production of tungsten con-
centrates increased in 1955 for the sixth
consecutive year. From less than 3,000,000
Ib. (contained tungsten) in 1949 production
has increased each year by an average of
more than 2,000,000 1b. to £15,669,000 1b.
in 1955.

Australian Petroleum

Australia’s new role as an exporter of
petroleum products is expected to save the
country about £A22,000,000 annually in
foreign exchange, reports the Petroleum
Information Bureau. For the first time,
Australia is in a position to export these
products.

Food Technology

A series of conferences in modern food
technology will be presented by the Massa-
chusetts Institute of Technology in a two-
week special summer programme from 18
to 29 June. Special attention will be given
to developments in rheological measure-
ments of foods, radiation sterilization, auto-
mation and the food industry, and know-
ledge of nutrition including geriatrics.

Atomic Development

The Canadian Government has instituted
a new programme to encourage the partici-
pation of private industry in atomic develop-
ment. An industrial assistance office will be
established at Chalk River, Ontario. Special
emphasis will be placed on encouraging
private industry to take an active part in
the development of atomic energy. Techni-
cal information of particular interest’ to
industry will be distributed.
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Dr. J. S. D. BAcoN, senior lecturer in
biochemistry at the University of Sheffield,
has been appointed head of the new depart-
ment of biochemistry at the Macaulay
Institute of Soil Research at Craigiecbuckler.
Aberdeen. He takes up his duties in
September.

SIR GRAHAM HAYMAN was re-elected presi-
dent of the Federation of British Industrics
for a second year at the annual general
meeting of the federation on 11 April. Sir
Graham is chairman of the management
committee of the Distillers’ Co. Ltd., and
has been particularly associated with the
company’s activities in the field of chemicals
and plastics. He is president and former
chairman of the Association of British
Chemical Manufacturers.

AIR CHIEF MARSHAL SIR JOHN NELSON
BootumaN, K.C.B., K.B.E., D.F.C., AF.C,,
F.R.Ac.S., will join the toard of Kelvin &
Hughes Ltd. as tcchnical sales director on
1 May. Sir John who was AOC of Coastal
Command before he retired after 35 years
with the Royal Air Force, won the
Schneider Trophy outright for Great Britain
in 1931. With Kelvin & Hughes his techni-
cal and administrative experience will be
utilized in furthering the world-wide
commercial activities of the company in the
fields of marine, industrial and aeronauti-
cal instrumentation,

MR. J. H. PENNINGTON has been appointed
manager of Technical Ceramics Ltd., of
Towcester, Northants, a newly formed com-
pany for the development and exploitation
of ultrasonic materials and techniques. For
the past two years Mr. Pennington has been
in charge of special products at the pilot
plant of the chemical and metallurgical divi-
sion of The Plessey Company Ltd. at Tow-
cester, Northants. Prior to joining Plessey,
he spent some years with E. K. Cole Ltd.
as technical representative. Among the
activities that Mr. Pennington will direct at
Technical Ceramics will be the development
of new applications for piezoelectric
ceramics. Uses of these materials are
already very diverse and special emphasis is
being placed on the design of ceramic trans-
ducers for use with high power equipment.

Changes in the directorate of British
Cotton and Wool Dyers’ Association Ltd.
are announced. MR. J. KERR McCALLUM,
vice chairman, retired on 31 March and was
succeeded by MR. EDGAR ISLes. Mr. G.
MARR, MR. T. C. ScHOLES and MR. J. A.
YOUNG have been elected to the board as
from 1 April. MR. PETER CALDWELL, chair-
man, retires in June: he will be succeeded
ty Mr. Edgar Isles. MR. H. CuNLIFFE will
then become vice chairman.

MR. KENNETH DAY and MR. JOHN DENTON
have teen appointed directors of Ernest
Benn Ltd., the book publishing subsidiary
company of Benn Brothers Ltd., publishers
of THE CHEMICAL AGE.

The Workington Iron & Steel Co.
announces that MRr. J. LAIRD of the com-
mercial research department of the United
Steel Co. Ltd. has been appointed commei-
cial manager of the branch and will take up
his duties on 1 May.

MR. T. WINTRUP hitherto described as
sales manager (engineering) will in future
be known as sales manager (general
engineering) of The Distington Engineering
Co. Ltd.

Obituary

CoLoNEL C. AINSWORTH, MP for Bury
(Lancs) and a pioneer in mineral khaki
dyeing, has died aged 82. He founded the
firm of Charles Ainsworth & Co., dyers and
finishers, Ramsbottom, of which he was
chairman and managing director. It is
believed he was one of the first dyers of
khaki cloth in this country.

Wills

Mr. WiLLIAM R. SHARP, of Twickenham,
Middlesex, a director of Clover Paint &
Composition Co., Fenner & Alder, paint
manufacturers, and the Ebonite Container
Co., among other companies, left £257,965
net (duty paid £184,132).

The late MR. FREDERICK WILLIAM DENT.
of 34 Westbourne Avenue, Harrogate, who
was connected with the family business of
tar distillers at Selby, left £16,398 (net
£16,026, duty paid £1,607).
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Law & Company News

Commercial Intelligence

The following are taken from the printed reports. but
we cannot be responsible for errors that may occur.
Mortgages & Charges

(Note.—The Companies Consolidation Act of 1908
provides that every Mortgage or Charge, as described
herein, shall be registered within 21 days after its
creation, otherwise it shall be void against the
liquidator and any creditor. The Act also provides
that every company shall, in making its Annual Sum-
mary, specify the total amount of debt due from the
company in respect of all Mortgages or Charges. The
following Mortgages or Charges have been so regis-
tered. In each case the total debt, as specified in the
last available Annual Summary, is also given—marked
with an *—followed by the date of the Summary but
such total may have been reduced.)

SOUTHERN - WHITING Co. LTp. Croydon.—
6 March, mortgage further securing to
Reunion Properties Co. Ltd. £10,800 duc
to mortgages from Cimex-Fraser Tuson Ltd.
secured by a charge dated 17 February,
1956, until such sum is reduced to £6,000;
charged on chalk pit and land at Pratts
Bottom, Chelsfield, together with petrol
pump, tank, machinery and buildings etc.
*Nil. 13 January, 1955.

Satisfactions

East RIDING CHEMICAL Co. Ltp. Hull.—
Satisfactions 19 March, £7,500 (not ex.}
registered 24 January, 1947, £2,500 (not
ex) 15 July, and £1,000 (not ex.)
registered 7 Octoter, 1949.

EriNoiD LTp. London, EC, plastics manu-
facturers.—Satisfaction 19 March, of notes
registered 12 January, 1951 and 6 May, 1952,
to the extent of £100,000.

New Registrations

Scotts Medications Ltd.

Private company. (564,181). Registered
5 April. Capital £2,100 in 2,000 “A”
ordinary shares of £1 and 2,000 “B”
ordinary shares of 1s. Objects: To carry on
the business of manufacturing and phar-
maceutical chemists etc. Directors: Clarence
W. Scott, 17 Garrard Road, Banstead,
Surrey, Ralph Scott, 159 Bromley Road,
Catford, London SE6, and Denise M.
Blackman, 3 Conway Gardens, Mitcham.
Reg. office: 48 Dover Street, London W1.

Harcourt Wordsworth Ltd.

Private company. (563,558). Capital £100
in £1 shares. To carry on the business of
analytical and consulting chemists and bac-

teriologists etc. Directors: C. H. Words-
worth and Mary J. H. Wordsworth, of 41
Wear Bay Road, Folkestone, Kent, and
Clifford J. Saunders, 90 Grange Road,
London WS. Registered office: 41 Wear
Bay Road, Folkestone, Kent.

Surface Coating Synthetics Ltd.

Private company. (563,532). Capital £100
in £1 shares. To carry on the business of
manufacturers of and dealers in synthetic
and natural resins and resinous substances,
materials, products and components of
plastics, oils, solvents, paints, varnishes,
lacquers, polishes, waxes and chemicals of
all kinds etc. Subscribers (each with one
share): F. Williamson and F. E. C. Perry,
of 1 Serjeants Inn, London EC4.

Mixing and Separating Equipment Ltd.

Private company. (562,858). Capital
£1,000 in £1 shares. To carry on the
business of manufacturers and repairers of
and dealers in machines, mechanical objects,
technical and chemical technical objects and
parts thereof, scientific and technical instru-
ments etc. Subscribers: George Conrad and

Cyril J. Pollard, of 11 Old Jewry, London
EC2.

Shervil Manufacturing Co. (Meopham) Ltd.

Private - company. (563,913). Capital
£1,000. To carry on the business of manu-
facturers of and dealers in cleansing and
abrasive materials. Directors: Charles E.
Sherwin, Mrs. Antoinette T. Sherwin and
Roland E. A. Sherwin of Dashwood Court,
Meopham, Kent. Registered office: Dash-
wood Court, Meopham, Kent.

Richardsons Westgarth Atomic Ltd.

Private company. (564,419). Registered
9 April. Capital £250,000 in £1 shares.
Objects: To carry on the business of physi-
cists, metallurgists and chemical, electronic,
mechanical and electrical engineers, and to
design and manufacture nuclear reactors
and all types of apparatus and equipment
for the generation of power from atomic
energy etc. Directors: Harry Fothergill,
Tintern, St. George’s Hill, Weybridge,
Surrey, Oliphant J. Philipson, 43 Lowndes
Square, London SWI, and James R.
Mackay, Highpoint, Hexham, Northumber-
land, all directors of Richardsons West-
garth & Co. Ltd.



21 April 1956 THE CHEMICAL AGE ) 915

YORKSHIRE

ECOL

THERMOMETERS

nnnnnnnnnnnnn

nnnnnnnnnnn

HYDROMETERS

See Our Stand No. D.7. at
The British Industries Fair

. GRAMS :
PLTIBOE';%'? ZEALDOM
i - - - SOUPHONE

LONDON

LOMBARD RD., MORDEN RD., MERTON, LONDON, S.W.19.
0 O S SO




916

Company News

F. W. Berk & Co.

A final ordinary dividend for 1955 of
7 1/12th per cent, as forecast, on £1,280,000
is announced by the board of F. W. Berk
& Co. The capital was raised to that level
last October by a rights issue of three for
five at 6s 3d per Ss share.

Doulton & Co. Ltd.

The company earned a net profit of
£154,588 compared with £102,497 in 1954.
The directors have recommended the pay-
ment of a dividend of 174 per cent on the
ordinary stock, an increase of 24 per cent
over the rate for the last six years.

Glaxo Laboratories Ltd.

Glaxo Laboratories Ltd. announce an
interim dividend on the Ordinary stock of
64 per cent for the year ending 30 June,
1956, which will be paid less tax on 14 June.
This is in line with the policy statement
contained in the chairman’s review of last
year’s report and accounts. A progress
report on the first half-year’s trading will
be made available early in May.

Premier Dyeing & Finishing (Holdings)

The first annual general meeting of the
company was recently held at Leek, Staf-
fordshire, when Mr. John Kirkland, the
chairman and managing director, presided.
After charging £20,000 for taxation there
is a net profit of £23,338, £12,949 of
which being profits prior to incorporation
and not available for dividends, has been
added to the carry forward. The balance
of £10,389 is available to the holding com-
pany and the directors have recommended
a dividend of 7% per cent (actual), less tax,
for the period from 6 July, 1955, to 31
December, 1955.

Gas Purification & Chemical Co.

The company has issued 58,000 5s shares
in consideration of the acquisition of the
share capital of Electric Audio Repro-
ducers, of Isleworth, Middlesex. Electric
Audio specializes in the development and
manufacture of sound reproducing and
amplifying equipment. Gas Purification has
also acquired the share capital of Pultra,
a company which manufactures micro
equipment, for the nominal sum of £1 in
consideration of a guarantee of the repay-
ment of indebtedness of that company
totalling about £35,000.

THE CHEMICAL
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F. W. Hampshire & Co. Ltd.

Group trading profit of F. W. Hampshire
& Co. Ltd., manufacturing chemists, for the
year ended 5 December, 1955, amounted *o
£117,864, compared with £119,950 for ths
previous year. A total dividend of 16% per
cent is the same as for 1954.

Market Reports

LoNpoN.—The firm price conditions con-
tinue on the industrial chemicals market,
and a steady flow of new business for home
account has been reported covering a fairly
wide range of uses. Enquiry for shipment
has been good in volume, and new bookings
have been on a fair scale. The routine soda
products have been moved in good quantities
against contracts particularly such products
as chlorate and yellow prussiate of soda.
Among other active items are formaldehyde,
torax, boric Acid and hydrogen peroxide.
The lead oxides have been in steady request
with the prices lower as from 18 April. The
new basic price for dry red lead is £142 15s
per ton, litharge £144 15s per ton and dry
white lead £147 15s per ton, Activity in the
coal tar products market continues reason-
ably good with creosote oil and cresylic acid
in steady request. '

MANCHESTER.—With the exception of
sulphate of copper, which is again easier
in sympathy with the metal, there has been
little change in chemical prices on the Man-
chester market during the past week.
Caustic soda and most of the other leading
ammonia and magnesium products, have met
soda compounds, as well as the potash,
with a steady demand against contracts, and
replacement business is coming forward
satisfactorily, with a fair number of home
and shipping enquiries reported. Seasonal
activity has been maintained in the fertilizer
section, and a steady demand for most of
light and heavy tar products has continued.

GLAsGow.—The past week has been much
steadier in the Scottish heavy chemicals
market, with the bulk of orders being for
nominal current requirements. Deliveries
against contracts have also been steady.
Prices have continued reasonably firm, but
in regard to copper derivatives, a fall in
price has to be reported. The demand for
fertilizers remains seasonably steady.
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Bakery machine manufactured by
Sorensen Bakery Equipment Ltd.,
with * Fluon’ rollers also showing
two other spreader boards covered
with * Darvic’ p.v.c. sheet to give
a smooth hygienic surface.

THIs machine, in addition to the lining of the spreader
boards and side plates with ‘ Darvic’ p.v.c. sheet, also
has ‘ Fluon’ p.t.f.e. covered rollers, ¢ Alkathene ’ poly-
thene covered guide rollers on the conveyor belt and
in the hopper, and a ‘Perspex’ acrylic sheet clear,
dustproof inspection cover.

‘Fluon’ p.t.f.e. is an inert plastics material which
cannot cause the slightest contamination, and to
which dough will not stick. This non-stick property
has greatly improved the efficiency of bakery
machinery, because the machine never has to be
stopped to scrape the rollers clean, and wastage of
dough through handling is cut by 959,.

‘ Fluon’, * Alkathene’, ‘ Darvic’ and ‘ Perspex’ are
registered trade marks, the property of 1.C.1I.

IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1

PF.14
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CLASSIFIED

ADVERTISEMENTS

SITUATIONS VACANT

The engagement of persons answering these advertisements
must be made through a Local Office of the Ministry of
Labour or a Scheduled E’m?uryment Agency if the applicant
ts a man aged 18-64 1 ve, or @ aged 18-59
snclusive, unless he or she, or the employment, is sxcepled
from the provisions of the Notifications of Vacancies
Order, 1952

BENN BROTHERS LTD. have vacancy for an
Advertisement Representative in Birmingham and

the Black Country for certain of their Trade Journals. *

Full-time appointment working from Birmingham
Office, so residence in or near that city necessary.
Applicants should write in strict confidence, stating age
and salary required, with details of career to date, to:
The Managing Director, Benn Brothers Ltd., Bouverie
House, Fleet Street, London, E.C.4.

CHEMIST
ASSISTANT WORKS CHEMIST required. Must have
had experience in the control of electroplating pro-
cesses. Scope for development work. Interesting and
progressive position for the right candidate.

also
LADY LABORATORY ASSISTANTS
LADY LABORATORY ASSISTANTS required for
routine analytical control of electroplating solutions and
allied processes.
Please write in the first instance, stating age and giving
details of experience and qualifications, to:
THE PERSONNEL ADVISER,
DECCA RECORD CO., LTD.,
ALBERT ROAD,
NEW MALDEN,
SURREY.

CHEMIST (Basic Grade) required by the ATOMIC
WEAPONS RESEARCH ESTABLISHMENT, ALDER-

MASTON, Berks. )
Duties will include the control of water treatment

plants, trade waste treatment and radio-active effiuent -

treatment and disposal systems, special laundry for
contaminated protective clothing and the decontamina-
tion of plant and equipment. The post may involve
short tours of overseas duty.

Applicants should have an honours degree in chemistry
or the A.R.I.C. or equivalent qualifications and at least
three years experience in the industrial chemistry field.
Experience of water treatment would be an advantage.
SALARY: £728 (at age 25)—£1,130 p.a.

Contributory Superannuation scheme. Married officers
now living outside the Establishment’s transport area
will be eligible for housing on one of the Authority’s
estates; alternatively assistance towards legal expenses
incurred in house purchase may be payable; until housed
a lodging allowance may be available.

Requests for application forms by POSTCARD to the
Senior Recruitment Officer at the above address not
later than 2nd May, Quote reference 1104/38.

UNITED COKE AND CHEMICALS COMPANY LTD.,
producers of organic chemicals from coal, are
expanding their range of products and require a SALES
REPRESENTATIVE. An honours degree is desirable
and experience of sales or development work involving
unaccompanied visits to outside firms is essential.
Experience of the plastics industry would be a great
advantage. Age 27/35. Salary according to qualifications
and experience. Pension scheme. Reply, giving personal
details and account of education, qualifications and
experience to the Commercial Manager, 34, Collegiate
Crescent. Sheffield 10 .

EXPERIENCED CHEMISTS are required by Johnson,

Matthey & Co., Limited, in their central research
labora,torjes at Wembley. The work will be largely con-
cerned with improving methods of extraction of precious
and other metals, and research into their applications.
Candidates should hold at least a Pass Degree or equiva-
lent standard, but some appointments will be filled by
candidates holding higher qualifications, and preference
will be given to those possessing appropriate research
experience. Basic salaries range up to £900 a year, plus
free lunches and an annual bonus, and are determined
according to the qualifications and/or experience of the
candidate. All appointments will be to the established
and superannuable staff.

Write, giving full details - of age, education and
experience, to THE SECRETARY, JOHNSON, MATTHEY
%50010., LIMITED, 78, HATTON GARDEN, LONDON,

MECHANICAL AND CHEMICAL ENGINEERS
COURTAULDS LIMITED, Chemicals Division, requires

a GRADUATE MECHANICAL ENGINEER and a
CHEMICAL ENGINEER for investigational and develop-
ment work near Manchester. The work is of an original
nature in connexion with the development of chemical
plants and processes for which a real interest in, and
potential talent for, engineering development work as
applied to large-scale chemical plant is of paramount
importance. The Mechanical Engineer must have served
an apprenticeship for at least two years and all candidates
must have had practical works experience. Honours
degree men preferred. Age 25 to 35.

Candidates should write for a detailed form of applica-
tion to the Director of Personnel, Courtaulds Limited, 16
St. Martins-le-Grand, London, E.C.1., quoting the
reference H.10 for the Mechanical Engineer and H.11
for the Chemical Engineer.

OUNG Scot (preferably 23-30) wanted to sell Chemical

Products in Scotland for expanding Northern
England firm. Knowledge Soap, Rubber, Textile, Grease
Industries useful. Reply, stating qualifications—
BOX No. C.A. 3467, THE CHEMICAL AGE, 154, FLEET
STREET, LONDON, E.C.4.

FOR SALE
HARCOAL, ANIMAL AND VEGETABLE
horticultural, burning, filtering, disinfecting,

medicinal, insulating; also lumps ground and granulated;
established 1830; contractors to H.M. Government.—
THOS. HILL-JONES, LTD., °‘‘INVICTA’> WORKS,
BOW COMMON LANE, LONDON, E. TELEGRAMS:
;;%%LBI?.AJSOTNES BOCHURCH L?NDON.” TELEPHONE:

PHONE 98 STAINES .
STAINLESS STEEL PLANT

(Two) S.S. JAC. TIPPING CYL. MIXERS, 39" x 32° and
40" x 24”. (Two) 5.S. JAC. PANS, 36” x 38° and 45°
x 19”. (Two) S.S. ENC. CYL. PANS, 2’ 6" x 2’ 47
(Coils). (Three) S.S. GAS-HEATED JAC. PANS, 18°
x 15%. 40 S.S. ENC. ELEVATOR/CONVEYOR. S.S.
AND CHROME EMULSIFIERS/MIXING ARMS, i,'}, 1
and 2 h.p. A.C. 625 AND 850 GAL. GLASS-LINED CYL.
ENC. TANKS. PUMPS, MIXERS, HYDROS, PANS,
AUTOCLAVES, REFINERS, OVENS, DRYERS, etc.
HARRY H. GARDAM & CO., LTD.
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For Sale—continued

600

FILTER PRESSES
ecessed plate FILTER PRESS by Edwards & Jones,
for cakes 23 in. by 24 in. by 1} in. Top centre
feed 4 in. diam. Ribbed type plates ea. with
bottom drain. Hand screwclosing.

2 FILTER PRESSES. Plate & frame type, ea. with 51
frames forming cakes 29 in. sq. by 2 in. Individual
plate discharge. Plates have ribbed surfaces.

Plate & Frame Filter Press by S.H. Johnson. Pyramid
surface plates 24 in. sq. forming 30 cakes 13 in.
thick. Hand closing gear.

Plate & frame CAST IRON FILTER PRESS by Johnson.
12 frames for cakes 17§ in. sq., by § in. Pyramid
surfaces. Bottom side feed 2 in. Hand closing.
With Ram Pump 3§ in. bore by 4} in. stroke.

18 horizontal cast iron Plate and frame FILTER PRESSES
forming 19 cakes 22} in. sq., by 1 in. Capstan
closing gear with final hydraulic pressure.

Plate and frame FILTER PRESS by S. H. Johnson,
36 chambers with pyramid plates 32 in. sq. for
30 in. cakes. Hand ratchet closing. Individual
discharge.

Plate and frame FILTER PRESS by Dehne, 35 chambers
with ribbed plates for cakes 22 in. sq. Hand
wheel closing. Individual discharge. With vert.
twin cylinder Pump.

FILTER PRESS by Johnson, 49 cast iron recessed plates
36 in. sq. by 1§ in. pyramid surface. Cake size
34 in. 8q. by 1 in. centre feed. Hand ratchet
closing.

2 Unused Johnson Wooden plate & frame FILTER PRESS

CASES, Hydraulic closing gear, frame size
61 in. by 49 in. cake size 48 in. by 38 in. by 24} in.
Suitable for 28 chambers. Rubber lined Filtrate
trough.

Unused Johnson Wooden Plate & Frame FILTER PRESS
CARCASE with Hydraulic closing gear. Frame
size 61 in. by 49 in. Cake size 48 in. by 38 in. by
2% }in. thick. Suitable for 27 chambers with cap.
80 sq. ft. With rubber lined filtrate trough.

No. 2 Sweetland Filter Press by Dorr-Oliver, cast iron
constructed chamber 16 in. diam. by 364 in.
with 18 leaves at 2 in. centres.

GEORGE COHEN SONS & CO., LTD
WOOD LANE, LONDON, W.12.
Tel.: Shepherds Bush 2070 and
STANNINGLEY, NR. LEEDS.
Tel.: Pudsey 2241

IXERS—1 Baker Hand-tilted Trough, 16 in. by
24 in. by 20 in. Fast and loose pulleys and clutch.
“Z” blades.

1 Ditto Power-tilted Trough, 30 in. by 20 in. by 24 in.
Pulley drive and clutch. Four “L” blades.
THOMPSON & SON (MILLWALL), LTD.,

LONDON, E.14.
TEL.: EAST 1814.

FOR SALE
RECONDITIONED PIPING
SCREWED & SOCKETED

READY FOR US

Fin. ... . 1,500 feet ... s “BY
i [ 5 ) TSR ... 1,500 feet ... L BT
1}in. ... . 2000 feet ... ... BT
1} in. ... . 1500 feet ... s “B7
2 in. ... ... 5.000 feet ... . “BT
2k in. ... .. 750 feet ... . BT
3 i ... ... 3,500 feet ... N
4 in. .. ... 3,000 feet e

EXCELLENT CONDITION
IMMEDIATE DELIVERY
MADEN & McKEE, LTD.,
317, PRESCOT ROAD
LIVERPOOL, 13.

HEAT EXCHANGER, Powell Duffryn, No. 1, Cubic.

4 pass Cast Iron Carbon lined ‘fittings, recently
reconditioned by makers. Offers to BOX NO. C.A. 8465
gl(l}liCHEMICAL AGE, 154, FLEET STREET, LONDON,

MORTON, SON AND WARD, LIMITED,
STAINLESS STEEL VESSELS

ESSELS of all shapes and sizes, jacketed or unjacketed
——with stainless steel mixing gear to requirements ;
also stainless steel storage tanks and vacuum
vessels.

‘““ MORWARD ”* “‘U ”’-shaped TROUGH MIXERS —
up to 2 tons in stainless steel, with agitators, scroll
or paddle type, jacketed or unjacketed.

Stainless Steel TROUGHS, TANKS and CYLINDERS
made to requirements.

These items can also be fabricated in mild steel.

JACKETED PANS

100g., 150g., and 200g., new in mild steel, for 100 lb.
p.s.i. w.p.—with or without mixing gear.

3 cwt. TROUGH MIXERS by CHALMERS and GARDNER
—stainless steel lined troughs.

50g., 75g. and 100 g. heavy duty MIXERS by FALLOWS
and BATES. Agitators driven through bevel
gears from fast and loose pulley.

200g. cast-iron JACKETED MIXING VESSEL with
nickel-chrome impellor type agitator driven
through bevel gears from fast and loose pulley.

BROADBENT HYDRO EXTRACTORS
21" EQUAL TO NEW, galvanized baskets, electrically
driven through centrifugal clutch or belt driven
Safety inter-locks.
PUMPS

Selection of new MONO and second-hand Pumps in
stock—2 in. to 5 in.

Inquiries Invited.
MORTON, SON AND WARD, LIMITED,
w I

ALK MILL,
DOBCROSS, NEAR OLDHAM,
Lancs.

Phone Saddleworth 437

TWO Torrance 6 EDGE RUNNER MILLS & one 5’
by Cox.

GARDNER MIXER. trough 177 x 8 x 8
Two GARDNER SIFTER/MIXERS size “H’’ and one“G”
FILTER PRESSES, C.I. and Wood.
Two Scott S.E. EVAPORATORS with Pumps & Motors.
MIRACLE MILLS, sizes 1, 2 and 4W.
No. 1 motorised KEK Mill, pin disc type.

RICHARD SIZER, LTD., HULL.

Tel. HULL CENTRAL 31743

~ PATENTS

HE Proprietors of Patent No. 631325, for “ Manu-
facture of Hydrocarbons,” desire to secure commercial
exploitation by licence or otherwise in the United
Kingdom. Replies to Haseltine Lake & Co., 28, Seuth-
ampton Buildings, Chancery Lane, London, W.C.2.

HE Proprietors of British Patent No. 647,887 for

‘‘NEW OR IMPROVED PROCESS AND APPARATUS
FOR THE MANUFACTURE OF ZINC OXIDE”, desire
to enter into negotiations with a firm or firms for the
sale of the patent or for the grant of licences thereunder.
Further particulars may be obtained from MARKS
& CLERK, 57 & £8, LINCOLN’S INN FIELDS,LONDON,
w.c.2.
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WANTED

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.

EQUIRED secondhand TPascall Pin-Disc Mills,
Reddrop Penflo Mills and Pascall Turbine Sifters,
Offers, giving machine number, to BOX NO. C.A. 3464,
g}(l:EQ'CHEMICAL AGE, 154 FLEET STREET, LONDON,

ANTED Laboratory Bench, Sink and Fume Cup-

board in good condition; also Analytical Balance
and Weights. BOX No. C.A. 3466, THE CHEMICAL
AGE, 154, FLEET STREET, LONDON, E.C.4.

WORK WANTED & OFFERED

CRUSHING, 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

ULVERISING of every description of chemical and
other materials for the trade with improved mills
wharfage, and storage facilities. THOS. HILL-JONES
LTD., ‘INVICTA’® WORKS, BOW COMMON LANE,
LONDON, E. TELEGRAMS: ‘‘HILL-JONES,
BOCHURCH LONDON.”” TELEPHONE 3285 EAST.

SALE BY AUCTION

UCTION SALE—May 3, 1956—Four Modern

Factories (varying from 10,000 sq. ft. to 47,000
sq. ft.) in North London—all Vacant Possession.
CHAMBERLAIN & WILLOWS, 23, MOORGATE,
LONDON, E.C.2. MET 8001.

AUCTIONEERS, VALUERS, Etc.

DWARD RUSHTON, SON AND KENYON
(Established 1855).

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

York House, 12 York Street, Manchester.

Telephone 1937 (2 lines) Central Manchestor.

21 April 1956

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 [30°C ; possesses a
relatively high mechanical strength, and s
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|

MUST WE
BE HEROES ?

1

|

I

t

1

!

1 And fight the Fire Fiend
: without NU-SWIFT 2 But why ? Even
j the Royal Navy don’t do that. Please
) send us details of your wonderfully
I rapidand reliable Fire Extinguishers—
: BEFORE IT IS TOO LATE!

i

I

I

Post NOW to Nu-Swift Ltd. 25 Piccadilly W.1. |

In Every Ship of the Royal Navy

For Classified Advertising
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

The rates are 5d. per word (approx. 7 words
to a line) or 30/- per inch semi-displayed.

Send your classified advertisements for
Invitations to Tender, Situations Wanted
and Vacant, Articles for Sale, and
Miscellaneous Requirements to :—

THE CHEMICAL AGE

BOUVERIE HOUSE, FLEET
STREET, LONDON, E.C.4

Telephone: Central 3212 (26 lines)
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FOUNDATIONS

FOR A

CLEANER BRITAIN

ELECTRICAL PRECIPITATORS

The construction of a fourth Electrical Precipitator on

the P.F. fired boilers at the Billingham Works of the

I.C.I. represents yet another Holmes-Elex contribution
to the reduction of atmospheric pollution.

W. C. HOLMES & CO. LTD * TURNBRIDGE + HUDDERSFIELD

Casas-3
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Filter
Crucibles

of
Porous Porcelain

retain the finest precipitates and

filter rapidly. They are not

affected by acids, remain con-

stant in weight within very

fine limits and can be heated
to high temperatures.

Made by
The WORCESTER
| ROYAL PORCELAIN CO. LTD.

and

Supplied by all recognised Laboratory
Furnishers

FOR ALL TYPES OF
BOILERS

Durability

Efficiency
Patents oo
207123 o
490306

581396

AIR SPACE DESIGNED
TO SUIT DRAUGHT
AND FUEL HEAT
RESISTING METAL

COLLINS IMPROVED
FIREBARS, LTD.

51, THE MALL, EALING, LONDON, W.5
T N. Ealing 4070
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CROMIL & PIERCY LTP-

‘ $
MILBURN HOUSE,
“E” FLOOR

NEWCASTLE-ON-TYNE

Tel. : 2-7761

THE CHEMICAL AGE

@ IN HARD RESISTANT VITREOUS
MEL e

ENA

@ SPECIALLY PROCESSED TO GIVE
MAXIMUM SERVICE

® ALl CORNERS AND EDGES
ROUNDED

@ SIZES TO SUIT CUSTOMERS
REQUIREMENTS

@ FINISHED IN GREEN OR OTHER
SELECTED COLOUR ,

NATIONAL ENAMELS LTD.
53, NORMAN ROAD, GREENWICH
LONDON, S.E.10.

Telephone : Greenwich 2266-7 and 2429

|
i

$s32Z21S

WOoYd

5 ENGLISH X FRENCH FLINT PEBBLES

IT IS A MATTER OF OPINION whether you should use English or

French pebbles, but whichever is your
choice we can supply you with hand-
picked individually selected pebbles ranging
from }” to 6” in size.

They can be sent to any part of the world.

For over a century we have been noted for
prompt deliveries and consistent quality
and we value new enquiries.

FLINT WORKS,

WEST THURROCK, GRAYS, ESSEX.

Associated with ProSilex S.A. Le Treport, France.
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No admittance...

o dirt and Bust

...When you employ

Metrovick TECAC direct-

Metrovick TECAC Motors =&+

METROPOLITAN -VICKERS

ELECTRICAL CO LTD ‘- TRAFFORD PARK ' MANCHESTER 17

Member of the A.E.l. group of companies J/Coul

“STILL LEADING”
For CHEMICAL & ALLIED TRADES

N\

~ O
ACID RESISTING . @‘9
CEMENTS & LININGS o % o

For PICKLING TANKS, FLOORS, - h
€ \\\ RADE MAR K
\\\\\\\ RESISTS
\\\\\\ Formaldehyde,
\\\\\ Alcohol, Oils, Greases

DIGESTERS, KIERS, &
STONE, CONCRETE,

N\
BRICK, WOOD, > d(
N \\\ and Tar Acids, Benzene
IRON VESSELS . \ \\\\\\\: Toluene Compounds HC1
ID W C H,SO,, HNO,, and H,PO,
& AC WS mixed HNO, and HF Acid
) 3 cids,
TOWERS \\\\\\\\ < Aqua Regia, Formic, Acetic, Lactic
\\\\\' +>~" Oxalic, Chromic Acids, Bisulphites,
O <& Hypochlorites, Mixed ~Acids, ~Per-

\\\\\\\/» lo;#})ez_.,lyascesr}; El{:l.l\:gens and sAslkalies.
N PRESSURES
\\\\\\\\ \ \\\\\\\\\ " SOLE MAKER OVER 60 YEARS' EXPERIENCE
N\ \ ’
W N\
W N JOHIN L. LORD
N

& WELLINGTON CEMENT WORKS
ST R perans: - cettent BURY, LANCASHIRE
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