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All look alike for a perfect start but Quality wins!

When buying paper insulated cables make
sure of Quality by specifying

NINETEEN +« WOBURN PLACE <+« LONDON =« W.C.
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DAYLIGHT'S CLOSEST RIVAL

To improve the health
and the efficiency of work
people on essential war
production, to increase
& output,they need natural
daylight to work in. Where that’s
impossible, the next best thing is
daylight’s closest rival—"“ sieray”
Fluorescent Tubular Lighting. This
proved system of industrial lighting
cuts out interfering shadows, throw-
ing a perfect, even working light
over the whole of factory and work-
shop. And there’s a big saving too
—in current. Siemens “ Sieray”
Tubular Lamps are ap-
proximately three times
as efficient as ordinary
gas filled lamps of com-

parable wattage.

FLUORESCENT TUBE

FREE ADVICE. — A Siemens industrial " : : '
lighting specialist will, without obligation, VaAclLstick oj Gcecrod JG gktong
advise on lighting systems already in use. He

may be able to suggest improvements in lighting SIEMENS ELECTRIC LAMPS & SUPPLIES LTD.,
which possibly will save current charges and 3s/39, Upper Thames Street, London, E.C.a

the nations fuel.
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ANCIENT COMPASSES

This highly ornamental,
ancient Pocket Compass is
undoubtedly awork ofart . . .
but modern requirements
insist on meticulous scientific
precision as embodied in
Darwin’s Permanent Magnets

DMM N SPERMANENT MAGNETS

DARWINS LIMITED =mFITZWILLIAM WORKS-SHEFFIELD

EXPORT DIVISION DARWINS TOLEDO OVERSEAS LTD SHEFFIELD M il

Oil-lImmersedlron-Shielded

For Short-Circuit

Protection

Designed to withsta
repeatedly the tremendous
stresses to which they may
be subjected under external
short circuit conditions

3685
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IRICAL CONITROL GEAR
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. BIRM INGHAM -20
8/RCHF/ELOS-5011 (4 LINES) B/LSW /TCH BIRMINGHAM

PLUGS AND SOCKETS |

N 5-amp, 250-volt, 3-pole couplings I
Two-wa)‘/
Angle Plug.
N632 A.
Angle Plug
N663 A.
N451 A.—Cast Terminal

Iron Through Socket and
Socketscrewed Cover screwed
I" conduit. I" conduit.

SIMMONDS & STOKES LTD.

Victoria House, Southampton Row, London, W.C.I. Holborn 8637 & 2163
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WAR WELDING

War emergency cables for welding need not
mean sacrifice of safety and durability. This
Crompton Welding Cable will stand up to
years of the most rigorous service and give
complete satisfaction. Its single flexible
conductor is vulcanised rubber insulated
and this in turn is protected by tough
whipcord braid embedded in the rubber and
compounded. It is a cable that fully
maintains the Crompton reputation.

CROMPTON welding CABLES

Monthly stock lists of Crompton P.l. Cable
will gladly be sent you regularly if you will
post your request to the address below.

CROMPTON PARKINSON LIMITED ELECTRA HOUSE VICTORIA EMBANKMENT = LONDON W.ClJ.
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TRADITIONAL RELIABILITY

TURBO-ALTERNATORS

TURBO-GENERATORS

(up to the largest sizes)
TURBINE OR MOTOR-DRIVEN
COMPRESSORS AND BLOWERS

WATER-POWER OR ENGINE-DRIVEN
ALTERNATORS AND GENERATORS

CONVERTING MACHINERY
SWITCHGEAR, TRANSFORMERS, RECTIFIERS.
AUTOMATIC SUBSTATIONS

POWER FACTOR IMPROVEMENT PLANT

ELECTRIC WINDERS, ROLLING MILLS,
AND
ALL KINDS OF HEAVY ELECTRIC PLANT

MOTORS AND CONTROL GEAR
FOR ANY INDUSTRIAL APPLICATION
(large or small)

REGENERATIVE DYNAMOMETER EQUIPMENTS
FOR ENGINE TESTING

ELECTRIC SHIP PROPULSION

ELECTRIC TRACTION
(Road or Rail)

INDUSTRIAL HEATING EQUIPMENT
CINEMA PROJECTOR EQUIPMENT

MAZDA LAMPS, AND
MAZDALUX LIGHTING EQUIPMENT

ELECTRONIC VALVES
OF EVERY DESCRIPTION

SPECIFY BTH

ELECTRICAL EQUIPMENT

B I I I THE BRITISH THOMSON-HOUSTON CO.,LTD.
CROWN HOUSE. ALOWYCM. LONDON, W.C.2.

Ala4l
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PAPER INSULATED CABLES
OF ALL TYPES FOR

POWER
TRACTION
LIGHTING
SIGNALLING
MINES

VERTICAL INSTALLATIONS

TELCOVIM p.v.c CABLES

FOR HOUSE WIRING AND GENERAL DISTRIBUTION

All types — domestic and Service — are available to standard
specifications. Materials conform to G. D. E.S. 18

Full details on application

J

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD.

Head Office : 22, OLD BROAD STREET, LONDON, E.C.2 Tel. : LONdon Wall 3141
Works: GREENWICH, S.E.IO. Tel. GREenwich 1040
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V.I.R. and Plastic Cables produced
by this Company are being used
for all essential war purposes

Manufactured in accordance

with Government Specification

Standard Telephones and Cables Limited

North Woolwich, London, E.I6
Telephone : Albert Dock 1401
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What is it?
It is a mixture of solder or pure tin and flux combined in the
form of paint or cream. It does not separate and no stirring is
required before or during use.

What is it for?
It can replace normal methods of soldering i.e. the use of stick
solder and flux or hot dip tinning. It is particularly suitable for
pre-tinning or sweat soldering.

How is it applied ?
By brush or pad. Soldering or tinning is effected by blow-flame,
soldering iron, hot plate or by stoving.

Is any special skill required to use it?
No. Satisfactory tinning or soldering can be done by unskilled
labour. It is only necessary to apply the paint or cream and to
heat. The method lends itself to mechanisation and mass
production.

W ill it do all soldering jobs?
No, but it offers a very wide field of application and can often
successfully replace the ordinary methods of soldering. Our
technical department will give further advice.

Can we get a sample?
Certainly, if you apply to us.

N n  METAL FOUNDRIES LTD., TANDEM WORKS, MERTON ABBEY, S.W.19 Mtchama4023

| Q AND AT MANCHESTER. BRISTOL. GLASGOW AND DUBLIN

\ J Birmingham Representative : 20 Stanway Road. Shirley, Birmingham tmm .
r. m.ngnam. Telephone: Shirley 1666
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FERRANTI LTD., Hollinwood, Lancs. Laxnottc*. KM™Hox, Kmgwo> w.c.»,
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MO FFATS will anticipate fashion trends. . . . We shall plan to meet
the demands for the All-Electric Kitchen. Moffat models will
please the most exacting housewife who will demand the last word in efficiency.
For instance, this Model Kitchen displays distinctive streamlined Model 164
Electric Cooker, modern stepped-in base equipped with four efficient boiling

plates, large bake-oven,

separate  Warming and Utility Compartments—with
our M.45. (medium-size) Electric Refrigerator to match.
Both Units in De-luxe Porcelain Enamel Ivory Finish.
And ... We shall have the ID EAL Electric Cooker for
any size of kitchen, all available in French Grey and
White, Two-tone Ivory, Ivory and Green. Other Moffat
features will be available on all Cookers* Cookquick ”
Semi-radiant Boiling Plates; “ Even-heat” Oven; Patent

Balanced Drop-down oven door; Therm-o-matic Oven
Heat control.

We are busy now on war work and priority equipment
for factory canteens, etc., but we have post-war Kitchen
requirements always in mind.

MOFFATS LIMITE BLACKBURN <« LAN CASHIRE
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Dependable HR'CCartridge Fuses

H*R*C*CARTRIDGE FUSES

W. 1. HENIEY'S TELEGRAPH WORKS, CO.LTD., MILTON COURT, WESTCOTT, DORKING, SURREY
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RESOtM hkethene/

HEN the time comes, and the Prime Minister calls “ SWITCH
ON,” millions of people will revel in the luxury of safely
lighted streets — streets lighted by REVO Street Lighting
equipment, of which, in this country alone, there are many thousands.
Others unfortunately, will have no lighted streets until new equipment
has been installed. That means more planning—AND IT MAY NOT
BE TOO SOON TO PLAN NOW. You can have all the assistance

of our Public Lighting Engineers that you require for the asking.
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WARNING

TO USERS OF
HIGH - RUPTURING - CAPACITY

CARTRIDGE - FUSE LINKS

Cartridge-Fuse Links bearing the same type ref-
erences and/or list numbers as ‘ English Electric ’
but not of our Company’s manufacture are being
offered for sale. Although of similar appearance
these do not give the same performance as the
‘English Electric ° high - rupturing - capacity fuse
which is accepted as the standard of quality and
performance the world over.

Stfeky yesuicH e califiuclyz - jfu & e
waAU4d4f< icZi,k&cldy-vuh.Com paspy
iAk\e name. Snyfah fHoxZhic"

THE ENGLISH ELECTRIC COMPANY LTD.
, — STAFFORD —
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by METROVICK
80 w. FLUORESCENT TUBES

The careful inspection and final O.K. of component

parts in Works and Factories is work which calls
for an extremely accurate eye.

Good eyesight should not be impaired by faulty
lighting-the clear glareless light given by “ Metro-
vick” Mercury Electric Discharge Tubes is a real
aid to accurate inspection and increases product.on

METROPOLITAN -VICKERS ELECTRICAL CO. LTD

number

on E KINGSWAY, LONDON, W.C 2



May 26, 1944 Electrical Review

One of the
many Uses
for

WESTINGHOUSE wesTAUTE *

Metal Rectifiers

Modern development provides a simple and static means of
controlling the amplitude of vibration of screens and hopper
feeds, by the use of a small bridge-connected rectifier, the D.C.
output of which is injected into the circuit across the terminals
of a low-voltage high-capacity electrolytic condenser. When
the value of the injected D.C. is equal to the peak of the
original magnetising current, the pull is quadrupled, while any
lower value of D.C. will give reduced vibration. Thus a smooth
control of amplitude is obtained with very small components.

Write for Descriptive Pamphlet No II.

WESTINGHOUSE BRAKE & SIGNAL CO. LTD., Pew Hill House, Chippenham, Wilts.
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Clean and Coot. TIhe Parkinson
“ Klosd ” Motor works happily in the most trying situations.
Complete enclosure keeps out dirt and damp while fan
and fins effectively dissipate heat. Available with flange

or foot mounting. W ritr for IAst ofMotors in Stork.
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IN SUPPORT OF THE MINISTRY
OF FOOD HERE IS ANOTHER

RECIPE FOR YOUR
DEMONSTRATIONS:

/£ 4

(¢onh nenicil

Ingredients—2 or 3 Ibs. of topside (or any beef
which is liable to be hard if roasted); £ pint
water ; 2 or 3 carrots cut lengthwise; 2 onions ;
a bay leaf, parsley, thyme and 2 cloves all tied
up in muslin ; | calf's foot, if available;
dripping ; salt and pepper.

Method—Melt the dripping in a pan, fry the
piece of meat on both sides until well browned.
Add the water, salt and pepper and the calf's
foot, previously washed and soaked. Add the
carrots, onions and herbs when the water is
boiling. Cover the pan and allow to simmer
very slowly for 3 to 4hours. Turn the meat over
occasionally whilst cooking.
When the beef is tender,
place on a hot dish with the
carrots. Thicken the liquid
in the pan to make a thick
sauce or g.avy and serve
separately. The calf's foot
can be reheated and served
another time.

Cat. No. 192J.

ELECTRIC
STOVE Co. Ltd.

TREET, LONDON, S.W.
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Before June iIs out

BLACK-OUT CHART
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Reproduced from the Nautical Almanac hyper-
ithim&Izﬁ shandare those missiomof the ControllerofH .M. Stationery Office
or the London area.
Before June is out the hours of black- ~ €nough for making certain that out-
out lengthen. The longest day has put is maintained, for good lighting
gone. Ahead, once again, is the prob- exhilarates and sustains the worker?.

lem of how to bring daylight seeing

Choose carefully and wisely the lamps
conditions into the blacked-out factory.

you use. Osram is a worth-while
Only the best of good lighting is good ~ choice.

THE WONDERFUL LAMP

Alvr. ilf Tit General Beerrie Co Lti., Magner Home, Kintmay, Union. W.CA



BROOK MOTORS LIMITED

EMPRESS WORKS - HUDDERSFIELD

Technical Advisers at

BRISTOL ' MANCHESTER. *

- GLASGOW . BI
SHEFFIELD . LEICESTER <= LEEDS <« NEWCASTL

RMINGHAM
E « NOTTINGHAM
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THERES A
PAWLPLUG

FOR EVERY SIZE OF SCREW

Whenever you use a screw, use a Rawlplug too. They
are invaluable for fixing electric, gas or sanitary fittings,

wires, cables, machinery, fuse boxes, piping, shelves,

picturerails, etc. Rawlplugs range in size from the
iFi-. small No.3 for light wiring, to the large No. 28 which

will withstand a direct pull of over 4 tons. Rawlplug

fixing is safer, quicker and neater than any
other method— and Rawlplugs are  still
obtainable from stock.
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BX PLASTICS LTD.,

- with powerful naval support.”

The grey ships which the enemy can
rarely like to see might almost have
risen to action by magic. Yet even
these had their birth in the critical
and less dramatic atmosphere of the
drawing office. Thus it is that in
a designer’s account of a sea
battle there would be an important
place for BX P.V.C. Extrusion Com-
pound for the electrical cables.

BX p.V.C

Electrical

Review

EXTRUSION

LARKSWOOD WORKS,

COMPOUND

LONDON,

23

E.4
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LANCASHIRE-CRYPTO Electrical Plant in a well-known London laundry

LANCASHIRE DYNAMO & CRYPTO i1ta

TRAFFORD PARK, MANCHESTER, 17 WILLESDEN. LONDON, N.W.IO

FOSTER TRANSFORMERS d SWITCHGEAR LTD., WIMBLEDON. SW.It CRYPTON EQUIPMENT LTD., WILLESDEN. N W 10.
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\\) vy MJC.S.

, FLAMEPROOF
kY 7 SWITCHGEAR
X 17 IS MAINTAINING
v ITS REPUTATION
FOR DEPENDABILITY
UNDER THE SEVEREST
WORKING CONDITIONS.

FLAMEPROOF CONTROL
UNITS FOR HAULAGES
UP TO 120 H.P.

FLAMEPROOF
i Jar oIL IMMERSED
"Jf SWITCHGEAR UP
Ji> TO 400 AMPS. t

ENQU/R/ES INVITED"} FOR
ALL CLASSES OF SWITCHGEAR.

(figs M. & C. SWITCHGEAR LTD.

\ "~/ KELVINSIDE WORKS, KIRKINTILLOCH, GLASGOW

SALES & SERVICE : OLIVE GROVE RD. SHEFFIELD. 2. LONDON OFFICE ; 36 VICTORIA ST.. S.W.I
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is the ideal power unit for driving electric

FROM every angle the Petter Air Cooled Engine
generators and similar machines.

The design and construction have received special
consideration by our Technical Engineers in relation
to service and with reference to power application.

Petter Air Cooled Engines are built in sizes if, 2
and 3 B.H.P. and can be supplied to operate on petrol
or paraffin.

PfTTCFIS LF?

5.136b

ISMVNNHHMMIMIVIVIMG

May 26, 1944



May 26, 1944 Electrical Review

PHILIPS MACRO 150
INDUSTRIAL X-RAY UNIT

An X-ray apparatus of proved merit designed
from first to last for the industrial user. The
Macro 150 is widely used for the examination of
steel up to 2" and aluminium alloys up to 12" in
thickness, and for many other raw materials and
finished products. Write now for full details.
ENTIRELY BRITISH MANUFACTURE.
CONTINUOUSLY RATED FOR VISUAL WORK.

SIMPLE AND SAFE TO OPERATE.
DELIVERY FROM STOCK.

JPHIUPSL

PHILIPS V METAUX

PHILIPS LAMPS LTD.. CENTURY HOUSE. SHAFTESBURY AVENUE
LONDON, W.C.2

27
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Service behind WHAT IS MEASUREMENT !

the Switch . ..

A most comprehensive range of accessories
and fittings, cables and conduits, produced in
our several Works and Factories to rigid
specification; plus an unremitting attention
to customers’ individual requirements, large
or small. These have made the name

“EFESCA” synonymous 93,000,000 miles to the sun. You are not

. worried >—Maybe not. But things like
with DEPENDABILITY. amperes and volts can give you a headache
Our constant aim is to main- if you don’t know their values.

tain and extend thatreputation.
Now that supplies are so

restricted,priority orders must
be our first consideration. ACCU RATE MEASUREMENT
When trading is resumed in
normal volume, we feel sure LE m‘l’E IlSTRJ_ETS
our friends will remember
that for sound manufacture
and efficient service they
can rely on
Excellent design, workmanship and
H IT E ST manufacture have made M.L.P. Instru-
CABLES ments standard equipment wherever
Electrical Measuring Instruments figure

in specifications.

EFESCA

WIRING
ACCESSORIES

The illustration shows Moving
Iron Switchboard Voltmeter

FALK, STADELMANN & CO. LTD.
89-93. FARRINGDON ROAX> LONDON. E.C.J
BRANCHES THROUGHOUT THE COUNTRY

(PULLIN) LTD.
® 39-10 Eleetrin Works, Winchester Street, Acton, W]
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Studied
Simpliciti)

Compact and complete without unnecessary parts— that's the
" Memrex/' an ironclad switchfuse for industrial use having that
simplicity of perfect functional design you find in all M.E.M.
products. It is a simplicity that brings you ready accessibility,
positive, unvarying action, low cost and ease of installation and
maintenance. M.E.M. Switch and Fuse Gear is designed to render
unfailing service by the simplest and most economical means.

2,
C1tr0 u(
SWITCH, FUSE AND ] -

MOTOR CONTROL GEAR

AND LOCALISED LIGHTING EQUIPMENT Ak ' ’od. Uppent Ustria,
U< Gl Yees >
MIDLAND ELECTRIC MANUFACTURING CO. LTD., TYSELEY, BIRMINGHAM, 1|1 A'S ng/\ r fo

London Showrooms and Stores : | Manchester Showrooms and Stores: 'm < r
21-22 Rathbone Place. London, W.I ( 48-50 Chapel Street, Salford, 3
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STATIC TWO-DIMENSIONAL visual
delineation of any recurrent law.

RELATIVE TIMING OF EVENTS and
other comparative measurements with

extreme accuracy.
-

PHOTOGRAPHIC RECORDING
transient phenomena.

of

SIMULTANEOUS INDICATION of
two variables on ¢ common time axis

INDUSTRIAL INDICATING and TESTING
afford increasing scope for the Cathode Ray
Tube as the only device with the above in-
herent features, of which the last is unique
in the Cossor DOUBLE BEAM Tube.

The Model 339 Cossor Oscillograph
thus equipped is invaluable on all problems of
research, production or operational testing,
when the effect examined is applied as a
voltage. When recurrent the traces are
studied visually and when transient are
recorded photographically, using Model 427
camera.

A. C. COSSOR Ltd

INSTRUMENT DEPT.
Cossor House, Highbury Grove, London, N.5

'Phone : CANonbury 1234 (33 lines).
’Grams : Amplifiers Phone London.

May 26, 1944
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DIE CAST IN ZINC ALLOY
Typical of the many wartime applications of
zinc alloy die castings, this Switch Box* has
been produced for use in vital Service equip-
ment. The choice of zinc alloy die casting for
this purpose and other mass-produced com-
ponents used in electrical equipment suggests
a wide field of application for the castings
in post-war products.

Zinc alloys, the most widely used for die
casting, facilitate the production of castings
having these outstanding properties
strength (enabling use for stressed com-
ponents); complexity (the castings require
little or no machining); accuracy (close
tolerances are retained throughout the life of
the castings). Combined with low metal
cost and long die life, these properties make
the castings eminently suitable for many
applications — in peace as well as war.

*Shown approximately quarter size, it was pressure
die cast in zinc alloy ‘conforming to B.S. 1004.

r«L2?*ei !Pn?nt-Is Issued by the Zinc Alloy Di
Zinc Atw H13 10"’ formed to improve the technique ¢

BRI OF 1B Sropatries Ak P JTIOLHISH: B ritHLcLaghnG:

ZINC ALLOY DIE CASTERS ASSOCIATION TURL ST. OXFQR
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I TA L

P D U C T |

COMPLETE
A.C. WELDING
EQUIPMENT

Our standard products—the
result of nearly 70 years’ experi-
ence—allow us to quote for
COMPLETE A.C. WELDING
SCHEMES. Substation
Equipment, Cables, Welding
Transformers, Condensers and
Regulators.

Send us your enquiries

JOHNSON &PHILLIPS LTD.

CHARLTON, LONDON, S.E.7

Telephone: Greenwich 3244 (13 lines). Telegrams: “Juno,” Charlton, Kent

fla »¢ A tL tmiatftkt "liniimm ”im  —————
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STORAGE BATTERIES

FOR
ALL

PURPOSES

EEZHIHIEN

THE P.P. BATTERY Co. Lti. i:5:

E
-6
50 GROSVENOR GARDENS, LONDON, S.W.I

Its a grand job of work

she’s doing. Regularly getting vital convoys
through. Hard work, in all hours, all
weathers. When she’s finally “ through ”
perhaps she’ll get her reward in a home

of her own—with a Burco to help make
life easier.
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0 help « C%ex I

. responding willingly to all additional

calls upon efficiency and reliability . . .
and none more so than your Ellison
Switchgear.
Maybe gear that has been so con-
sistently hard at it would repay
inspection by an Ellison engineer ?
If you agree we shall be happy to
arrange his visit.
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from this _

ONE of the earliest uses of oil engines was the driving of
generators to provide electric light and power. The beacon

held aloft by the Statue of Liberty was at one time lit by a
lighting plant of a type made in thousands at our Grantham works.

To-day modern Ruston Lighting Plants provide light for all
kinds of up-to-date buildings where generous lighting is essential.

RUSTON & HORNSBY LTD e« LINCOLN

MAKERS OF DEPENDABLE OIL ENGINES
FOR MORE THAN HALF A CENTURY

LONDON OFFICE - - 15-17-19 KINGSWAY, W.C.2
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Equip your electrically driven machines

with the “ right” control gear —

IGRANIC, which will give positive

protection to motor and machine and

keep them working to secure maximum
production.

lllustration shows IGRANIC Control Panel
for Hoist motion of 6-ton Slab Charger
for Steel Mill.

IGRANIC ELECTRIC CPU?
BEDFORD & LONDON
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MAGICOAL FIRES
ARTISTIC LIGHTING
WATER HEATERS

will make a real contribution
to the comfort and beauty of
the Labour-saving Home of
the future.

We welcome discussion with those entrusted
with post-war planning schemes.

STREET - LONDON, W.I

D.C

MEASUREMENTS

These two folders give concise
technical data of more than
120 electrical instruments, and
form handy reference sheets.

Folder 53-x describes D.C. instruments.

Folder S4-x describes A.C. instruments.

CAMBRIDGE

INSTRUMENT CO LTD

WOMOON 4. H fid O H .tr 13 ron tiif.. «

_KKL»« ~LoNooZ ,P15!
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Heating and Plastics

Possibilities and Limitations

N the past the term “ high frequency ”
I when applied to heating processes in
industry has usually referred to some-
thing ofthe order of 500 to 3,000 cycles per
second, as in steel smelting in electric
furnaces. Sometimes, as regards motive
power, it was used in connection with
high-speed portable tools supplied at under
200 cycles. Latterly, however, the expres-
sion has come to mean frequencies of up-
wards of 100,000 cycles in which, to a great
extent, a different set of thermal values is
involved. As in the case of voltages, any
useful verbal distinction between “ high ”
and “ low” tends to become obliterated.
Earlier this year at the Institution o
Electrical Engineers Mr. N. H. Bligh named
three conditions in which very high fre-
quencies can be used. In the first, eddy
currents are induced in a conducting
charge; in the second, the heating is by
capacity currents in an imperfect dielectric;
while the third is in effect a form of resist-
ance heating in which capacities serve for
the purpose of leading small currents into
the charge.

Externally Applied Local Heating

At present the mostpromising field seems
to lie in the moulding of plastics, the great
advantage of the method being that the
requisite heat can be applied externally,
quite locally, and often without inter-
fering with existing designs of moulds and
in such a way as to avoid temperature
gradients throughout the mass of the
m aterial treated.

In an article in this issue Mr. A. E. L.
Jervis indicates the scope for development

D

in the drying, pre-heating and curing of
materials, mainly insulators or partly so,
in which remarkable savings in time can
be made, with consequent overall econo-
mies. Whether or no the author proves to
be correct in believing that in the not very
remote future every plastics engineer will
need to be a fully qualified electrical
engineer, it is evident that there should be
plenty of room in the plastics industry for
electrical engineers with knowledge and
practical experience of electronics and also
that the liaison between the two industries
will become closer.

Immediate and Future Applications

It is too early yet to envisage what may
be the eventual outcome of the new
technique. Numerous problems remain to
be solved before its economic potentialities
can be defined. Moreover, research will
doubtless open up many new avenues for
exploration. Cooking and space heating,
for instance, are talked of as ultimate
possibilities. For immediate purposes
there is an obvious need for standardisation
of nomenclature, including an acceptable
name for the process itself. *“ Radio-
frequency heating” has been used, but
other terms have also been suggested. A
question of some practical importance
that has already been raised is whether the
requisite power should be distributed in
the works at mains frequency and high
voltage to be converted by local oscillators
or whether frequency conversion should be
carried out at a central point.

With regard to general prospects a
cautious attitude is justifiable for the time
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being. Although overall economies can be
demonstrated in many instances and the
cost ofthe electricity used seems not to be
high, the equipment is likely to be consider-
ably more expensive than that required by
existing ways of electric heating. Probably
the main sphere of high-frequency heating
will be not in providing a substitute for
present methods but rather in opening up
new channels for electrical service.

of the many hydro-
electric possibilities dis-
cussed by Mr. W. A.
Hatch in his lecture at Liverpool (reported
in this issue) not the least striking in its
appeal to the imagination is the one which
envisages the electrifying of the Nile Delta.
Such a project would be designed to
exploit the difference in level between the
Mediterranean Sea and the Qattara Depres-
sion, the water being caused to flow via El
Alamein. If further investigation showed
a scheme of this kind to be feasible, what
a magnificent memorial it would make to
the Eighth Army.

El Alamein

Too much is surely
Railway claimed for improved elec-
Signalling  trie signalling by Lord

Monkswell who credits it,
in a lettertothe Daily Telegraph, with
being thereal reason why a greater number
of trains can be run over a line with
electricity than with steam. Its use need
not, as he points out, depend upon the
adoption ofelectricity for tractive purposes.
It was not on the merits of modern electric
signal systems, however, that the Weir
Committee based its still unanswered argu-
ments in favour of comprehensive railway
electrification. In addition to the value of
superior acceleration, there are savings in
fuel, labour and maintenance to be taken
into account.

Something like three-

Electrifying quarters of the total coal
the Mines  output of this country is
already cut mechanically,

and approximately the same proportion is

mechanically conveyed. Through the
present urgency of circumstances the
employment of electrically operated

machinery in the mines is now being
rapidly accelerated. To use and maintain
the new apparatus a considerably larger
number of trained operators will be
needed. Methods employed so effectively
in the training of Service personnel and
factory operatives are now being adopted
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to produce these skilled men, and in this
issue we describe a training ce h
the Ministry of Labour has set up at
Sheffield for the purpose. The realistic
atmosphere which is attained in the model
galleries of this new centre should assist
greatly in the successful performance

of its function.
In order to qualify for

transfer to associate mem-
bership, graduates, who
have already passed the A.M.l.E.fe. exam-
ination, have to show that they have held
positions involving personal responsibility
— a term that escapes adequate definition—
for several years. In so far as this indicates
that a corporate member is something
more than a “ paper ” engineer, it is to the
good. Nevertheless, for reasons previously
discussed in these columns, many graduates
possessing the ability to apply their tech-
nical knowledge in the requisite manner
may be unable to satisfy the conditions of
promotion to the higher class. The new
sections of the I.E.E. examination, which
comes into force in October next year, will
offer candidates an opportunity of giving
oral as well as written evidence that they
do possess the necessary executive and
functional abilities.

A t Sheffield recently the
proposal that electricity
should be supplied to the
“ working man's home”
on a “ water-rate " basis was revived. Mr.
J. R. Struthers, the general manager of the
Corporation Electricity Department has
scouted the idea as impracticable and denies
that the saving in meters, meter readers and
accounting would be anything worth while.
With unmetered supplies domestic con-
sumers would consume so much more
electricity that charges to other users would
have to be raised. In fact, says Mr.
Struther, clinching the argument, “ one
might as well suggest that every working
man’s home should have a piped supply of

Graduates

Cheap and
Abundant

whisky, beer and champagne.” What a
prospect this opens up !
A smokeless zone for

Clean Air the City of London and
TI parts of Westminster and
Holborn (such as would have been estab-
lished already in Manchester but for the
war) was suggested on behalf of the

National Smoke Abatement Society at a

[BRASN CeABUHCHr Mttty  FRIGRSRT
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from atmospheric pollution, no attempt
was made to prescribe the type of fuel or
apparatus used, but only one kind would
appear to meet all the conditions. It
would involve no problems of delivery and
storage. It would not add unduly to the
congestion of the subsoil, since a multi-
plicity of mains could be avoided by
supplying it at the high pressure necessary
to cope with the immensity of the demand
and transforming it locally to the pressure
most convenient for serving the consuming
devices.

M ajor Lloyd George,
speaking at last week’s
annual conference of the
Electrical Association for
Women, referred to the memoranda he had
received upon the future of electricity
supply and said that he hoped before long
to be able to express the Government’s
views on the subject. He laid particular
stress upon the need for standardising
voltage and equipment, upon which all
parties are agreed, and did not touch upon
the more ticklish question of ownership
and control of undertakings. Major Lloyd
George paid the Association a well-
merited tribute for its part in making
women “ electrically conscious.”

Women and
Electricity

One rather puzzling
Export Trade remark was made by
Major Lloyd George in
the course of his address. He mentioned
the importance of export trade, saying that
he thought there would be a large market
for generating plant, and then stated that
he hoped to meet manufacturers to see
what could be done to meet this demand
for export. This appears to be a matter
more for the Board of Trade than the
Ministry of Fuel and Power unless, of
course, it indicates the co-ordination of
home power plant requirements with those
of overseas countries.

Compared with  the

Air direct electric drive, plant
Compressors operated by compressed
air makes an extravagant

use of power. For underground working
at collieries, for example, the ratio may
be as high as four to one. Much depends
upon maintenance and avoidance of
leaks, since a £-in. leak at 100 Ib. per sg.
in. may waste more than 30 tons of coal
in a working year of 2,500 hours, the
amount varying as the square of the

Electrical
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diameter of the hole. A practical guide
to the upkeep and operation of smaller
air compressors and pipe lines (Fuel
Efficiency Bulletin No. 29) has now been
issued (free) by the Ministry of Fuel and
Power. This gives a simple method of
testing for leaks and includes a reminder
that indiscriminate blowing down of
receivers and pipe lines is strongly to be
deprecated.

The need for a grasp by

A Common students of fundamental
Basis similarities of electrical
machines in order that

they may place more obvious differences in
the right perspective lends force to the plea
to writers and teachers which Mr. L. H. A.
Carr makes in this issue. Since induction-
motor leakage, alternator leakage and DC
reactance voltage may be regarded as
different aspects of the same problem,
the adoption of a common type of formula
should help to keep students’ ideas clear on
a complex subject.

The extent of the
knowledge of those public
mentors, the Sunday news-
papers, is well exemplified
by some comments in the People. It
“ suspects the motives behind the Associa-
tion of Electric Power Companies’ stand
against the Labour Party’srecent manifesto
on nationalisation ” and goes on to say —
“ Hundreds and hundreds of these little
companies protest that, if they were all
taken over by the State, it would cost ‘a
mint of money ’ and subject the public to
almost unendurable official control.” It
is contended that municipal supply is
cheaper than that of companies “ among
which there is a scandalous disparity of
charges between one district and another.”
The alleged “ public demand ” for drastic
reorganisation of the industry consists
largely of this sort of nonsense.

Guidance for
the Public

D aily papers are not
free from electrical in-
accuracy either. It will be
news to the Incorporated Association of
Electric Power Companies that, according
to the Dundee Courier and Advertiser,
“ officials of the Association stated in
London yesterday that, roughly, 60 per
cent, of the members are municipal and
40 per cent, company-owned electricity
undertakings.” We like that word
“ roughly.”

Still More
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High-Frequency Heating

Plastics Industry Applications

HE vyear just passed

has seen the publica-

tion of numerous
articles in the American Press and only a few in
the British Press dealing with the application of
high-frequency heating to the pressing oflamin-
ated materials and to the moulding of shaped
articles. It is not to be deduced from this
contrast that there has been less progress
on this side of the Atlantic, but that for
security reasons publication has not been
encouraged. For the benefit of the reader a
list is given at the end of this article of typical
literature dealing with laminated and other
materials, generally with particular reference
to high frequency.

If high-frequency heating proves to be as
important in the manipulation of plastics
as recent literature would seem to indicate,
the net result will be that the plastics and
electrical industries will be drawn even more
closely together. In fact, the day may not be
far distant when every plastics engineer will
have to be a qualified electrical engineer
too.

High-frequency methods have already
entered the laminated wood (plywood)
section of the plastics industry with con-
siderable éclat, according to the American
technical journals, and should further advance
the status of the wood technologist who,
according to Ralph
Casselman, has not
always been [Se]
welcome. Mr. Cassel-
man says (I>* . . . not
many years ago wood
technologists and
chemists were strangers

in most plants, not
understood in others
and frequently re-

sented by the pro-
duction - minded men
whose only interest lay
in making more of their
standard type of pro-
duction with faster
equipment, or cutting
the corners further to
lower the cost per
unit.” Now that high-
frequency heating is

Fig. I.—Minimum
available, with its thick moulded block
quickening and
cheapening effects, everyone should be
satisfied.

High-frequency power (within the scope
of this article) can be used (a) for drying
materials, (6) for partial pre-heating and

By A E.

curing time for one-inch

H (c) for complete heating

L. JerVIS and curing.
In its brochure (2>des-
cribing “ Thermex” processing the Girdler

Corporation, U.S.A., recommends high-
frequency drying for various materials ranging
from paper to tobacco. O fparticular interest
to electrical readers will be its use for the drying
of clays and ceramic articles in quick time.
Another publication mentions the drying
of tree trunks in a few weeks, whereas
previously a year or two was necessary.
Whether wood-workers and ceramists dis-
cover “ snags ” arising out of this hustling-up
of the drying processes remains to be seen.

Partial pre-heating can be applied to both
mouldings and laminates. Mr. J. P. Taylor
(R.C.A.) refers &to the high-frequency heating
of propeller blade blocks: It is just possible
that by the time this method is perfected
the development of jet-propelled aircraft
will have reduced the demand for propellers,
but as an example of the time saving effected
by h.f. heating the propeller blade is hard to
beat and is therefore one frequently used
by the author.

According to Mr. Taylor the Tolerton
Lumber Co. is producing really large
laminated aircraft spars with the aid of
high-frequency presses. Two spars each
17 ft. 6 in. by 6 in. by 1 in. are produced
every six minutes.
Thicker spars, 3f in.
to be precise, are pro-
duced at the rate of
two every 25 minutes.

Reverting to partial
high frequency pre-
heating, in Mr. G.
Dring’s paper (4> are
additional remarks
that . the maxi-
mum heat treatment is
not always necessary or
even desirable. A
strong case can often
be made out for partial
pre-heating by high fre-
quency to a relatively
low temperature, say
120 deg. C., and then
moulding in the usual
way. The moulding
material thus has in-
. . creased plasticity, but
still requires a relatively long curing time

in the mould. P P :
time of 1 in. thigk blocks"of T mum curing

mpulding material after high-frequency pre-
heating to various temperatures, even down
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as low as 120deg. C.
small forsuch athick section.”
relationship shows that the higher the tem-

isremarkably

STEAM HEATING

Fig. 2.—Time saving comparison of steam and electric heating

perature to which the material is pre-heated
the shorter is the curing time in the press.

For the purposes of this article high-
frequency moulding is divided into two
classes. First there is what is often referred
to as “ heatronic ” moulding, which descrip-
tion is intended to convey an association
of heat and electrons, indicating a form of
heating which is quite distinct from 50-
cycle resistance heating or steam heating.
Next, the term “ laminating ” is used, for
want of a better expression, to distinguish
laminated pressing from powder moulding.
It seems that laminating will require high-
frequency generating sets of much greater
size than those needed for “ heatronic.”

The time saved by comparison with steam
heating laminated 1 in. and 6 in. wood
boards is indicated by Fig. 2, while the
relationship of minimum curing time to
thickness (Fig. 3) shows that the difference
between \ in. and i in. mouldings (wood-
filled phenolic powder) in the case of curve B
with high-frequency pre-heating to 150 deg. C.
is only ten seconds, meaning that the time
increase is very small, whereas in the cas.
of curve A with conventional pre-heating
for 30 minutes at 100 deg. C. the time factor
is doubled.

In the case of the conventional moulding
Mr. Dring explains that if cold powders
(or pellets) are put into a hot mould the
material in contact with the walls may be
chred before the heat reaches the centre of
the moulding powder. To endeavour to

Electrical
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conductheatthrough a non-conducting
The Fig. 1 massis aninefficient

procedure,

To partly overcome this difficulty, pre-
heating of the pellets
in ovens at the side of
the press was intro-
duced; alternatively,
the transfer process
was used, in which
pre-heated powder is
forced by a plunger
through a gate into the
mould.

Mr. Dring is
reported to have
“ assured the moulding
industry that it need
not understand all
about electronics and
valves and oscillators
in order to use the
new process of mould-
ing in their works.
The actual apparatus
for producing high-
frequency heating is
the job of the electrical
engineer and should
be as simple to use as a
radio set.” This may
be quite true, but |
cannot help thinking that it would be better,
instead of tolerating an “ ignorance is
bliss ” attitude for the moulding industry,
to tell it at once that it should employ
more and more electrical engineers who

Fig. 3.—Relationship of curing time to
thickness of moulding

are qualified in high-frequency practice- and
do know something about electronics and
valves and oscillatois.

The expenditure involved in this direction
would be negligible compared with the time
saved when expressed in terms of £ s. d.
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Mistakes which might tend to prejudice
the general acceptance of high-frequency
heating would then not be so likely to
occur.

Cost of Process

One of the first reactions of the reader
will be “ What is all this going to cost?”
Unless the supply authorities insist on
special rates for the input power to high-
frequency generators, the actual electricity
used in the heating will cost comparatively
little. A curve (Fig. 4) taken from Mr.

Fig. 4.—W attage required for heating laminated
wood

Taylor’s paper shows the wattage per cubic
inch required to raise the temperature of
laminated wood to 320 deg. F. in a given
time. The power in watts required is
4-18 x pc x At x volume
time in seconds
where p = specific heat in calories per gramme
per degree C.

¢ = density (specific gravity) in gramme per
cu. cm.
At = change in temperature.

According to Taylor the product of

Electrical
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“ ”

and “ c¢” is for most woods between
0-25 and 0-35, so that the upper curve A
(Fig. 4) is for woods having pc values
of 0-35 and the lower curve, B, for woods
having “ pc” values of 0-25.

In the case of a 2 cu. ft. propeller blade
remaining in the press half an hour when
using power from a 6-kW set, efficiency
50 per cent. (3 kW delivered to the press),
the cost would only be a few pence.<§

In order to arrive at a rough idea of the
price per kilowatt, the reader is referred to
Figs. 5 and 6 converted from data in Mr.
Taylor’s paper.

Mr. Dring mentions “ small” moulding
units serving one press taking 500 W and
“ fairly large” units serving a number of
presses taking 2 to 3 kW whereas for “ high-
frequency laminating ” current publications
mention generators up to 600 kW. As this
figure is right off the curves given by Mr.
Taylor and as Mr. Dring’s figures are too
small to be read off the curves, it will be
appreciated that the costs tabulated herewith
are only approximate, although of real

ougu Mg, Bou oo
(Shillings)
10 2 to 3,000 5
50 8to 11,000 15
100 12 to 17,000 28
150 15 to 20,000 38

value to those contemplating the use of
this form of heating.

From the accompanying table a figure
of 3d. to 6d. per kW per hour is obtained,
which does not include the wages of the
operators, technicians, etc. But, in the typical
case of the aircraft propeller blade, as the

production time is half an hour instead ol
r'lq the steam-heated method
this direction gga&vetfpere will be a saving Ir
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Coming to the high-frequency moulding
costs one can deduce that a 500-W installa-
tion may only cost Hd. to 3d. an hour to
run.

Airscrew Propeller Blades

A diagrammatic representation is given in
Fig. 7 of a laminated propeller block between
a pair of electrodes connected to a generating

set, output 3 KW at a frequency of 30 Mc/s,
To calculate the capacity of the laminated
block:—Let C (in farads) =

8-85 x 10-11 x K A

. ]
where K = dielectric

constant, assumed to be 5; A = area in sq.

cm. = 72 x 7 X 2-542; d = separation of
electrodes incm. = 7 x 2-54;

KA 5x 72x 7 x 2-54 x 2-54 ~
~&~= - 7 X ~2T54—————— = 360 X 2'54

= 914;C = 8-85 x 914 x 10-14= 8 x 10-11
farads approximately.

Capacitance X¢ = ” n cf’
7 X 10u ' 7x 10u
~ 44 x 8 x 30 x 106 ~ 1056 x 107

70,000
=j = 70 ohms approx.

X
='Jspc— The
is assumed to be 0-05 so

Equivalent resistance Rp
power factor

that Rp =rgy = 1,400 ohms.

The power (given as 3,000 W)= iRp;

therefore current i2 = j™qq = 2-2 and

i = 1-5 amps. Thus the voltage needed
i Rp = 1-5 x 1,400 = 2,100, say 2 kV.
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Water Power

Possible Large-Scale Schemes

OME hydro-electric'possibilities were out-

S lined in a popular lecture delivered at

Liverpool under the auspices of the Mersey
and North Western Centre of the Institution of
Electrical Engineers by M r. W. A. Hatch. He
said that the Kaieteur Falls in British Guiana,
having a vertical drop of 740 ft., were attractive
as bauxite was available, thus enabling alu-
minium to be produced locally with the help of
electrical energy. In Britain there were water
power resources in Scotland, and the tidal
properties of the River Severn could be utilised.

In the Mediterranean area there were three
possibilities. The first of these was lowering the
sea level by placing a dam and locks (with power
station) across the Straits of Gibraltar and at the
Dardanelles; this would make possible the
generation of some millions of Kkilowatts.
Secondly, by boring tunnels from El Alamein to
the Qattara depression in Libya electrical
energy could be generated by admitting sea
water into what would become an enormous
lake whose level would settle down to 150 ft.
below the sea, the influx being disposed of by
evaporation. The scheme would provide much
needed electrical energy to the whole Nile delta,
making imported coal unnecessary. Thirdly,
if a dam were constructed at Kefr-Kab in Syria
across the Euphrates a reservoir about the size
of Nottinghamshire could be formed capable of
supplying a hydro-electric station and enabling
the surrounding country to be irrigated. In
addition, a canal could be constructed between
the Mediterranean and the Euphrates which
would be fed from this reservoir, thus reducing
the sea distance to Basra by about 3,000 miles.
This area was once part of the “ Fertile Cres-
cent” and could be made to flourish again
through the agency of electricity and irrigation.
Antioch would once more become an important
seaport.

Two at least of the African rivers could be
utilised. The Nile at the Asswan dam might
generate electricity at comparatively small
expense, enabling synthetic nitrates to be pro-
duced locally. The Congo lent itself to a dam
and huge power station at Stanley Pool, so
creating a vast lake higher up the river in terri-
tory which at present consisted of swamps and
virgin forest. An extension of the scheme
would be a canal between that reservoir and
Lake Chad. By means of locks, ships would
have access from the Atlantic to the heart of
Africa.

Swedish Electrification Scheme
The Railway Board is submitting a proposal to
electrify the line from Stockholm to Tillberg and
Koping (146 km.) at the present session of the
Riksdag. The total cost is estimated at 28-74
million kr.—Reuter's Trade Service.
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Plastics in the
Electrical, Plumbing,
OST of the available information
M about the numerous uses of plastics
in the building trade has been sur-
veyed by a Committee, convened by the
British Plastics Federation under the chair-
manship of Mr. H. V. Potter (Bakelite, Ltd.),
whose report is published as No. 3 in the
series of Post-war Building Studies being
prepared for the Ministry of Works.

Part | refers to sources from which such
materials are derived, their properties and
processes of manufacture, with a caution
that plastics are not suitable for all purposes.
Among their several merits are their good
dielectric properties, but they also have their
limitations so that the utility of the finished
article is dependent upon the right choice of
material for a particular purpose and suit-
ability of design. It must be realised that one
style 6f design may be more suited to the
moulding process than another. It is, for
instance, simpler to mould a switch cover
plate and a threaded ring separately than to
mould a threaded switch cover. Therefore
the need to take full account of the process of
production demands close collaboration
between the designers of both the article and
its mould.

Part Il deals with a variety of applications
of plastics to buildings that are already well
established, mentions some that are being
tried tentatively and indicates that the appro-
priateness of many others has still to be
determined by experiment. Typical illus-
trations in this section of the report include
large laylight glazing, moulded convection
heater, air extractor, mains switch and fuse
box and watt-hour meter cases.

Electrical Uses

W all skirting boards could be made from
laminated sheet in lengths (at present) up to
8 ft., or could be extrusion moulded to any
desired length with channels to accommodate
electrical wiring. Mouldings designed to be
employed as skirting boards have also been
produced experimentally with electric heating
elements embedded in the material, which
method lends itself also to the manufacture
of heating units. Heat-resisting paints for
radiators and heating panels are usually based
on synthetic resins.

Plastic tubing promises to be useful as
conduit for bare or insulated electric wiring,
and metal screening can be incorporated
in the course of manufacture. It is under-
stood that such tubing is already being em-
ployed in Germany to accommodate bare
wiring in domestic and industrial buildings,
this method of wiring being subject to VDE.
0288 specification.
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Heating and Lighting Applicati’ns

There is wide scope for
in the manufacture of fittings o .
electrical, plumbing, heating a gh ing
services. One of the appendixes to the
report enumerates 41 direct applications to
electrical equipment and lighting, additional
to telecommunications, vacuum cleaners,
refrigerators, lifts and elevators, heating and
ventilating, although the report does not
purport to be exhaustive in its treatment of
the subject.

Manipulation and fixing have seemed to
suggest a need for a new kind of craftsman,
termed “ plastics fixer,” but the report
considers it doubtful whether any such need
for another specialist really exists. The more
logical course, especially at the present stage
of development, would be to include instruc-
tion in the curricula of technical schools.

Improvements in Moulding Methods

The high pressures required to ensure
adequate flow in the mould and the slow rate
of diffusion of heat to the centre of the mould-
ing have both imposed restrictions on the
size of moulding that could be produced.
But developments in the preforming methods
have already reduced the need for excessive
pressure ; in addition, heating electrically
with AC at high frequencies, which is inde-
pendent of thermal diffusion, so allowing
large mouldings to be raised quickly and
uniformly to the curing temperature, has sub-
stantially reduced the moulding pressures
utilised. Such improvements may be
expected to extend the scope of plastics
moulding processes.

Future costs cannot be closely estimated,
but the report states that the trend is almost
certain to be downward. Insufficient infor-
mation is available about some of the
properties of these substances; much funda-
mental research must be done, the whole
subject demanding study over long periods.

Part 11l of the report deals briefly with
design and standardisation, a list of British
and other relevant specifications being given
in an appendix. Mention is made of the
“ hall mark ” scheme that is being drawn up
by the British Plastics Federation in collabora-
tion with the British Standards Institution.

Part IV contains the Committee’s conclu-
sions and recommendations. The latter are
for collaboration between the building and
plastics industries; for training to enable
workers in the building trades to learn more
about plastics and acquire skill in their
manipulation; for research ; and for the needs
of the building, transport and electrical
industries to be co-ordinated with a riewto
eventual, though gradual, standardisation
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Electricity’s Future

Minister of Fuel’s Address to E.AAV.

electricity’s part in the war effort, the

desirability of a standard system of
supply, investigations into the use of waste
heat and district heating, railway electrifica-
tion and export were among the topics touched
upon by the Minister of Fuel and Power,
Major G. Lloyd George, in an address to the
Electrical Association for Women at its
annual conference in London on May 18th.

Major Lloyd George said that on the eve of
very great events fuel economy was still of the
greatest possible importance. The problem
was not only whether there was enough coal
available, but also the question of transport
and the plant used to get the coal. Next
winter the country’s fuel difficulties would be
no less in number and magnitude than in
1943-44 and the housewife’s ability to get
solid fuel was not going to grow easier. There
was a temptation to use electricity or gas
instead, and although it could not be denied
that in certain circumstances the use of these
alternative fuels was an economy, it would be
of little avail if coal
was saved at the ex-
pense of an undue
strain  on electricity
and gas undertakings.

The Ministry of Fuel
endeavoured to build
up stocks ofcoal in the
summer and the rate of
growth of the stocks
was dependent on the
amount of savings.
For this reason he had decided to continue
the economy campaign throughout the
summer with the slogan “ Summer Savings
Bring Winter Warmth.”

Referring to the record of the electrical
industry in the war, Major Lloyd George
mentioned the case of supplies to airfields
which had often been undertaken at very
short notice. Electricity had, in fact, con-
tributed in no small measure in making Great

THE need for continued fuel economy,

Britain the largest air base in the world.
Praising the grid system, he said that, besides
bringing electricity to all parts of the country,
it had helped enormously in the development
of the war effort and in the dispersal of
industry when it became necessary. In some
cases the latter had brought about a situation
where the demand exceeded the supply in
certain areas, but adjustment had been made
possible because of the availability of alterna-
tive grid supplies. At the same time the total
power requirements for war production had
increased at a rate un-

precedented in this
country. Despite this
added strain the grid
system had needed
relatively little added
Major G. Lloyd George
addressing the E.A.W.

On the Minister’s right
are the Dowager Lady
Swaythling, president,
and Miss Caroline
Haslett, director

strength and throughout the war there had
been no important hold-up of production due
to lack of power or breakdown of the
system.

As to the future, the Minister said he had
received a number of memoranda from all
sections of the industry in recent months and
hoped before long to be able to give the
Government’s views. He referred par-
ticularly to the desirability of standardising
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voltages and equipment, pointing out that of

the consumers connected barely more than

half received the standard 230 AC supply.

As the matter was of such importance to con-

sumers it had been decided that a great effort

would have to be made to effect standardisa-

tion or at any rate to reduce the number of

areas in which non-standard supplies were

given. He wished attention would not only

be given to appliances but installations, too,

and he could not understand why plug-points

could not be placed at a height and position

which could be reached without stooping.
The aim of the industry must be a standard

system of electricity universally available

throughout the country at more or less

uniform prices, backed by a first-rate service.

We owed it to the women to free them from

unnecessary labour and in our rebuilding and

reconstruction we must remember to make

provision for the

housewives of the

future. The luxuries

of to-day would be

the necessities of to-

morrow and it was

up to the manufac-

turers to find means

of producing elec-

trical appliances,
such as those pro-
posed for Lord

Portal’sprefabricated
houses, in the greater
numbers needed at a
far lower cost than
hitherto. In design-
ing this equipment
manufacturersshould
call on the experience
ofwomen who would

after all be its
principal users.
Women every- Members of the Central

D.
J.

where were growing W. Coates,

more and more con-

scious, very largely

through the work of the Electrical Asso-
ciation for Women, of the value of electricity
in the home. This was just as true of
housewives in rural districts as those in
towns. The extension of electrification in
rural areas, was, therefore, engaging his par-
ticular attention as also was the need for a
more uniform tariff structure.

Increased exports were going to be necessary
after the war and more and more would these
depend on the skill of the workers. Before
the war electrical appliances formed a con-
siderable part of the export trade of this
country and he thought there would be a large
market for generating plant. He hoped to
meet manufacturers to see what could be done
to meet this demand for export.

Investigations were proceeding on the
question of harnessing the tidal waters of the

Mr. Harold Hobson and Mr. E.
M. Donaldson (second from
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Severn and on the practicability of using
waste heat for domestic or industrial supplies.
Extension of railway electrification would
affect the electrical industry both from the
point of view of power and plant.

Annual Meeting

At the annual general meeting of the
Association which preceded Major Lloyd
George’s address it was announced that all
the officers of the Association had been re-
elected and that Lady Cripps had been
appointed as a new vice-president. A resolu-
tion passed unanimously by the Council
expressed to Lord Portal the Association’s
appreciation that so much consideration had
been given to the needs of the housewife in the
factory assembled house, and stated that they
had heard with special pleasure that the
houses might be adapted for a full electrical

Electricity Board staff: Mr. O. A. Sherrard, Mr.
R. Wilkinson, with Capt.
right), were present to listen to Major
Lloyd George

service. The conference was presided over
by the Dowager Lady Swaythling, and a
review of the annual report of the Council to
which we referred briefly in our issue of
May b5th, was given by the director, Miss
Caroline Haslett.

Proposed Hammersmith Showrooms
HE Hammersmith Electricity Committee
I recommends that the Borough Council shall
take up the lease of premises opposite the
Town Hall for conversion into showrooms to
replace the present temporary demonstration
centre. The stated rental is £550 per annum,
but the lessors have agreed to charge a very low

rental for the rest of the European war period m
to charge a quarter for the first twelve months

thereafter; and a half for the second twelve
months. It is estimated that the total mtt of
adaptation will be £6,000. osl
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Large Transformers

Transportable Units Immediately Available on Site

T is a high tribute to the electricity supply
I authorities of this country that there has
been so little disruption of supply during
this war, and one of the contributory factors
of this achievement is the foresight of the

Central Electricity Board in asking the
transformer makers to build a number of
transportable trans-
formers of various

sizes and voltages for
emergency use. These
are specially designed
so that they can be
moved by road or
rail in a completely
erected state and fil led
with oil; they are thus
ready for service im-
mediately after being
connected up. There
have been several
cases of disastrous
enemy action, after
which the availability
of such transformers
resulted in the elec-
tricity supply being
reinstated in a very
short time. Our
Russian friends

followed this good

example, and they asked the English trans-
former makers to supply a number of trans-
portable transformers for similar service in
Russia. The English Electric Co., Ltd., has
already dispatched several 10,000-kVA and
some 7,500-kVA transformers of this type.
They are provided with three separate windings,

Above : The transformers are specially

designed so that they can be trans-

ported by road or rail in a completely
erected state

Left : The core is of the three-limb con-

struction, with the yoke laminations

interleaved with those of the limbs

each of the full transformer capa-
city, for service at 110 kV, 38-5kV
and 6-6 kV. The construction is
such that the transformers, com-
pletely erected and,ready for ser-
vice, except that the bi-directional
rollers must first be removed, can
be transported on the Russian
railways on existing flat-bottom
trucks.

The transformers are three-phase
units of core-type construction,
and they are of the naturally-
cooled oil-immersed type, and are
arranged for outdoor service. The
core is of the three-limb construc-
tion, with the yoke laminations
interleaved with those of the
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limbs. The limbs are clamped with a single
row of insulated bolts, with individual

clamping plates. The main frames are
clamped to the yokes by five insulated bolts
passing through the laminations. For the

10,000-kVA size three saddles at
the top and bottom bridge each
pair of main frames, and between
the top and bottom saddles there
are insulated bolts of high-
tensile steel passing up between
the core and windings of each
phase. A beam is attached to
the three upper saddles for lifting,

The three-phase tapping switches

for each of the 110-kV and 38-5-kV

windings are in tier formation

with spacers of bakelised-paper

tube between them ; 38-5-kV and

6-6-kV connections and 38-5-kV
tapping switch

and the strain of lifting the
complete core and windings is
taken through the tie bolts to the
bottom saddles in which the core
is carried. For the 7,500-kVA
size the top saddles are bolted to
the top main frames and there
are no tie-bolts between the top
and bottom frames. The main
frames are, suitably shaped to
form adequate support for the
windings and to provide means for clamping
them.

The conductors of all three windings are
paper covered. The 110-kV winding com-
prises a stack of pairs of disc coils all con-
nected in series, each disc having a number of
single-tum layers of a single rectangular
conductor continuous throughout each pair
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of coils. The 38-5-kV winding comprises a
stack of disc coils wound continuously in
series, each disc having a number of single-
tum layers of a single rectangular wire. The
6-6-kV winding comprises a single-layer disc-
spiral coil, the conductor being
formed by a number of rect-
angular wires in parallel. Mild-
steel clamping rings surmount
the windings and transmit the
pressure from large-diameter
adjusting screws, eight per limb
for the 110-kV windings, and
four per limb for both the

The conductors of all three wind-

ings are paper insulated ; mild-

steel clamping rings surmountthe
windings

38-5-kV and 6-6-kV windings,
mounted in the top frame.
Tappings are provided to allow
for = 2fr percent, and *+ 5 per
cent, variation about the normal
pressure on both the 110-kV and
38-5-kV windings, and in each
case the tappings are located in
the middle of the winding. Ad-
justment of the tappings is

achieved by means of externally-operated
tapping switches. A separate switch for each
phase consists of a circle of copper studs in a
bakelised-paper board, through the centre of
which passes a spindle of insulating material
bearing an arm with a spring-loaded seg-
mental contact which bridges a pair of
adjacent studs in each of the respective tap
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positions. Tiie three switches are in tier
formation with spacers of bakelised-paper
tube between them, and have a common
operating spindle coupled to a handwheel
mounted in the cover. This hand-wheel can
be so locked as to prevent unauthorised
interference, but only in a correct tap-posi-
tion, indication of which is given by a pointer
and scale.

The interphase connections are of paper-
taped copper tubes, and supported vertically
by being threaded through bakelised-paper
tubes bracketed from the core frames, or
over the horizontal portions by channel-
section fullerboard struts. The 110-kV bush-
ings are of the oil-filled condenser type with
suitable porcelain rain shields. The three
line leads are mounted in a pocket at one end
of the tank, and the neutral lead is similarly
mounted at the other end of the tank. The
design is such that a porcelain can be replaced
without removing the condenser bushing or
draining any oil from the main tank. The
38-5-kV and 6-6-kV leads are brought
through porcelain bushings located in the
main tank cover.

Special Tank Construction

The tank is fabricated of heavy-gauge
boiler plate and specially stiffened to permit
transport of the complete unit filled with oil.
A girder construction is welded inside the
bottom of the main tank to the base and sides,
and is co-ordinated with the main supporting
structure which embodies both jacking and
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lifting lugs for slinging on a crane. The
conservator lies along the top of the coyer
and is specially shaped to suit the loading
gauge when available trucks are in use.
Internal baffle-plates prevent surging of the
oil to and fro during transport. A double-
float Buchholz protective device is mounted
in the pipe between the main tank and the
conservator. A silica gel breather ensures
that only dry air enters the space above the
oil in the conservator. An explosion dia-
phragm is mounted at the end of the tank
near the 110-kV line bushings. A dial-type
thermometer with maximum pointer and
alarm contacts indicates the oil temperature,
and a distant reading thermometer with 80
metres of flexible lead and armoured cable
is provided, the resistance element being
located in the hot oil.

The necessary surface for natural cooling
is provided by rows of elliptical tubes welded
into the long sides of the tank, in addition to
which groups of detachable radiators are
mounted at the ends of the tank. The arrange-
ment is designed to conform to the minimum
loading gauge through which the transformers
are required to pass with all radiators in
position. The cooling elements are spaced
with respect to the windings in accordance
with the “ English Electric ” special method,
so as to achieve the minimum difference of
oil temperature between the top and bottom
of the tank and ensure that the maximum
temperature in any part of the winding is as
low as possible.

X-Ray Equipment for Stalingrad

Designed for Easy Installation

N UM BER of fairly high-powered X-ray
A installations were required at short
to equip the hospitals of Stalingrad
They were to be com-
plete in every detail, yet
capable of being fitted
up by Russian engineers
probably having limited
knowledge of this highly
specialised branch of
electrical engineering.
The equipment even-
tually supplied was a
special adaptation of the

“ Rontgen IV ” genera-
tor and the “ R.500 "
tilting couch, both

manufactured by Wat-
son & Sons (Electro-
Medical), Ltd.

The type “RS-1" gen-
erator comprises a four-
valve high-voltage trans-
former having an output Vs s .
of approximately 90 kV (peak) at 200 mA,
contained in an oil-filled tank together with the
high-voltage rectifying valves and both valve
and tube filament transformers. Shockproof

high-voltage cables for connection to the X-ray

tube are plugged into the top of the transformer

housing. Cennection-between sains, trans-

Part of a consignment
of X-ray generators
for Russia

former and control table is by leads enclosed in
flexible metallic tubing having large multiple
sockets which are simply plugged into corres-
ponding receptacles on the apparatus. Each
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socket is clearly marked with a number corres-
ponding to its appropriate plug, thus preventing
a wrong connection. This system is a departure
from the standard practice of carrying connecting
leads in conduit and simplifies the work of
installation, enabling it to be carried out by
unskilled persons working to comprehensive
installation instructions furnished by the manu-
facturers.

The control table is mounted on castors and
incorporates a line voltage compensator to-
gether with the necessary controls and measuring
instruments for the tube voltage and current.
The latter is so interlocked with the timing circuit
that it becomes impossible for the operator to
overload the tube. A delay relay incorporated
in the exposure circuit automatically ensures
that the tube and valve filaments are fully heated
before the exposure is made.

A milliampere-seconds meter is automatically
connected in circuit for exposures up to 0-5 sec.

RECENT

Notes on New Electrical

Magnetic Sorter

OR the sorting of ferromagnetic materials,
F both mixed bars and finished components, a
convenient form of AC inductive balance has
been produced by the Metropotitan-Vickers

Electrical Co., Ltd. Trafford Park, Man-
chester, 17.
Two similar coils constitute the inductive

arms of a bridge and two resistances the non-
inductive arms. The detector is a 50 cycles per

" Metroflux ™ magnetic sorter for checking small
iron bolts against a standard

second vibration galvanometer with means of
sensitivity control. The bridge is first balanced
with the coils empty and then checked when the
sample and standard pieces are inserted in
the coils. Any unbalance will indicate that the
sample differs from its standard.

One model of this “ Metroflux ” device is
designed for comparing small bolts of the same
nominal dimensions. The standard bolt is
shown entering the rear coil and that under
examination similarly entering the front coil.

Electrical
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It is electrically re-set to zero before the next
exposure is made. The X-ray tube is of the oil-
immersed shockproof type fitted with an
circulator. It has a double focus, change-over
from the fine to broad focus being effected at
the control table. The couch is a standard
product adaptable to all types of radiography in
the horizontal, vertical or tilted position. The
tube stand is so arranged that, if necessary,
patients may be examined on stretchers alongside
the table. The only electrically controlled
feature of the couch is the Potter-Bucky dia-
phragm, which may be released automatically
just before the exposure is made.

Russia is already using a considerable quantity
of British-made X-ray equipment, which has
been supplied since the early days of her entry
into the war. The majority of the sets thus
supplied are 90/30 “ Mobilix " trolley sets
similar to those which are in use by the British
Army.

INTRODUCTIONS

and Allied Products

All specimens that produce the same balance as
that obtained with empty coils are strictly com-
parable with the standard in composition and
in mechanical history. The two coils are
mounted together as a plug-in unit, so that
alternative coil sets can be used for testing com-
ponents of other sizes or shapes. The coils are
so chosen as to obtain the maximum effect of
self-inductance. The consumption of this set
is of the order of 15 W and it can therefore be
energised from the ordinary 50 c/s lighting
circuit.
Electric Pens

The incorporation of means of adjustment
is a feature of the “ Actograp ” etching pens
offered by Lorant & Co., Ltd. 98, Croydon
Road, London, S.E.20. This makes it
possible to engrave lines of normal thickness as
well as exceptionally fine lines.

The latest model operates at 2 to 4V instead
of the 6V needed by the older pattern. The
vibrator carrying the armature has been re-
designed so that a straight writing point can
now be used without a loop on top. Pen points
are being made of new materials in place of
tungsten, which is not easily obtainable ; they
have the additional advantages of less tendency
to splutter at the point of contact and capability
of being resharpened by grinding or with the aid
of a smooth file. These engraving pens are
energised by a small step-down transformer
which has also been rearranged to provide for
both normal and fine etching.

Spot Solderer

The same transformer as above is supplied
for energising the “ Lorsol ” spot solderer. This
consists of an electrode holder with an insulated
handle at one end and a collet and nut at the
other for securing sleeves to hold carbon tips of
various diameters, which are machined to
different shapes and sizes. Two of them may
be fitted together, of the same or different sizes
one at a right angle and the other slanting to
simplify soldering in awkward positions. The

the transformer,Ca" ~ by ~justment of
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PERSONAL and SOCIAL

News of Men and Women of the Industry

takings of the towns of Chatham, Rochester

and Gillingham, have selected Mr. H. F.
Knell, area manager of the Kent Electric Power
Co., to be their spokesman on Britain's first Full
Employment Council, recently launched in the
district. The aim of the Council, which will be
attained through four specialist committees
concerned with production, distribution, econo-
mics and development, is to collect and correlate
all information and ideas that may help in pro-
viding work in the area for all who are likely to
be in search of it when the war is over. The
Council hopes that the result of its fact-finding
survey will be to open the way for the fullest
possible development of the Medway basin as
an industrial centre and port.

Mr. J. |. Law-Brooks, whose photograph we
reproduce, has, as announced in our last week’s
issue, just been appointed manager of the Lon-

THE public utility companies and under-

Mr.J. I. Law-Brooks Mr. W. Symes

don office of the Metropolitan-Vickers Electrical
Co., Ltd. Mr. W. Symes has been appointed
works manager of the main Trafford Park works
of the company.

Mr. S. T. Davies, clerk and treasurer to the
Stalybridge, Hyde, Mossley and Dukinfield
Joint Transport and Electricity Board, has been
appointed temporary acting transport manager
in succession to Mr. A. G. Grundy, the retiring
manager.

Flight-Lieutenant P. R. Levy has been elected a
director of George Cohen, Sons & Co. He is
the younger son of the vice-chairman of the
company, Mr. George Levy. For the past two
and a half years he has been serving with the
R.A.F. in the Middle East, his duties being
concerned with engineering.

Mr. P. J. Ellis has been appointed general
manager of R. B. Pullin & .Co., Ltd., and Mr.
B. T. Dyett has been appointed secretary.

Mr. E. M. Deloraine, general director of the
laboratories division of the Federal Telephone &
Radio Corporation, has been elected a director
of the International Telephone & Telegraph
Corporation. Mr. Deloraine was born in Paris
and after a period of technical training joined
the French Army Signal Corps in 1917; after the
Armistice he was engaged in research work at
the Eiffel Tower under General Ferrif and he
also graduated in physics. In 1921 he joined the

Dt

International Western Electric Co. (later the
International Standard Electric Co.) under Sir
Frank Gill and in 1933 was appointed European
technical director. He took up his present
position in the United States in 1941. Mr.
Deloraine has a great deal of radio-telephone de-
velopment to his credit, notably communication
with ships, ultra-high-frequency transmission,
high-power broadcasting (including the 120-kw
Prague and Budapest stations) and automatic
radio compasses for aircraft.

Mr. C. W. H. Glossop has been appointed a
director of the Electrical Distribution of York-
shire, Ltd., and its associated companies. He
is already a director of the Yorkshire Electric
Power Co.

Mr. M. Burningham has been elected deputy
chairman of Keith Blackman, Ltd. He joined
the board in 1929, having been with the company
since 1896, and secretary since 1925.

The examining board, appointed by the
Association of Supervising Electrical Engineers
to adjudicate in the competition for papers read
before branches of the Association during
1943-44, has just announced its decisions as
follows: First prize: * A Comparison of Starting
Methods for 3-phase Squirrel-cage Motors,” by
Mr. S. H. Harding (North West London).
Second prize: “ An Introduction to the High
Frequency Induction Furnace,” by Mr. J. S.
Smith (Sheffield). Third prize: “ Static Elec-
tricity,” by Mr. W. T. Partington (Liverpool).
The authors are to read their papers at the
Association’s meeting to be held at 6.15 p.m.,
on Tuesday, June 13th,
at the Lighting Service
Bureau, 2, Savoy Hill,

London, W.C.2

Mr. F. Meyer, B.Sc.,
A.M.I.E.E., has been
appointed technical
director of the Sterling
Varnish Co., Ltd. For
the past seventeen years
Mr. Meyer has been in
charge of the insulation
department in the De-
velopment Laboratory
of the General Electric
Co., Ltd., Witton, repre-
senting this company
on many E.R.A. com-
mittees dealing with insulation. Before this, he
was engaged on insulation work in the Technical
and Research Department of A. Reyrolle & Co.,
Ltd.

Mr. T. H. Carr, city electrical engineer and
manager, Bradford, gave a luncheon talk on
“ Electricity Supply Matters " to the Bradford
Rotary Club on May 12th, when there was an
audience of over a hundred.

Mr. A. P. B. Renshaw has resigned from the
board of the Philco Radio & Television Cor-
poration of Great Britain, Ltd.

Mr. A. A. Harris has retired from the position
of senior clerk and administrative assistant in
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the Coventry Corporation Electricity Depart-
ment with which he has served for forty-five
years. At a recent gathering of his colleagues
he was presented with an electric clock and a
cheque by the city electrical engineer and
manager (Mr. F. W. Godden).

The Londonderry Corporation Finance Com-
mittee has approved a resolution recommending
that the salary of the city electrical engineer,
Mr. R. V. Macrory, should be increased to
£1,350 as from June 1st, no cost-of-living bonus
to be paid.

Mr. YV. H. Rogerson, sales director of Richard
Johnson & Nephew, Ltd., is retiring on July 1st
owing to ill-health. He has been with the
company for fifty years and has been to a large
extent responsible for the sales structure of the
wire industry.

Mr. S. H. Parsonage, A.M.l.E.E., chief
engineer of Compound Electro Metals, Ltd.,
has been appointed manager of the company.

Major-General Sir Evan Gibb, K.B.E., who is
associated with Sir Alexander Gibb & Partners,
has been re-elected president of the London
Chamber of Commerce.

Mr. Max Falk has retired from the chairman-
ship of Falk, Stadelmann & Co., Ltd., but
retains his seat on the board. Mr. Gustav Falk
has been appointed chairman of the company
and will retain his position as joint managing
director.

Sir William Murray Morrison, vice-chairman
and managing director of the British Aluminium
Co., is chairman of the British Non-Ferrous
Smelters’ Association, whose formation was
reported in our May 12th issue.

Mr. John Grainger, assistant lighting superin-
tendent to Newcastle-on-Tyne City Council,
has been appointed lighting superintendent in
succession to Mr. R. Davison, who has retired.
Mr. Grainger has been in the lighting depart-
ment for twenty years.

Obituary

Sir William Chamberlain, Regional Transport
Commissioner for the North West, who died at
Manchester on May 19th, received his early
electrical training with the Lancaster and
Wallasey Corporations and was afterwards
appointed assistant electrical engineer to the
Mersey Docks and Harbour Board. In 1902, he
joined the Oldham Corporation Electricity
Department as mains superintendent, becoming
joint electrical engineer in 1914 and later tram-
way manager. Subsequently he held similar
positions at Leeds and Belfast. Sir William
was appointed chairman of the North Western
Traffic Commissioners in 1930 and was knighted
in January, 1939. He was a past-president of
the Municipal Passenger Transport Association.

Mr. Henry C. Duncan, who two years ago
retired from the position of commercial assistant
to the St. Helens electricity undertaking, died
recently at the age of sixty-seven. He had been
in the Corporation’s service thirty-eight years.

Mr. F. Schofield, whose death occurred
recently at the age of seventy-five, was engaged
in the transport business for thirty-seven years.
He was originally with the Bradford Corporation
Tramways and was appointed tramway manager
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by the Leyton Corporation in 1905. When the
Leyton system was taken over by the London
County Council in 1921 he also transferred and
later upon the establishment of the London
Passenger Transport Board became northern
divisional superintendent of tramways, a position
from which he retired in 1934.

Mr. A. Strange.—We regret to learn from
Messrs. E. R. & F. Turner, Ltd., and Bull
Motors of the death on May 12th, following a
cycling accident, of Mr. Arthur Strange, head
of their Buying Department. Mr. Strange had
been with the company for about thirty-eight
years.

Mr. H. C. Norman.—In our issue of May 5th,
referring to the death of the former general
manager in Australia of W. T. Henley's Tele-
graph Works Co., Ltd., we inadvertently gave
his name as H. C. Morgan.

Illuminating Engineers

Annual Meeting and Address

HE annual meeting of the Illuminating
I Engineering Society was held at the
Institution of Mechanical Engineers,
London, on May 9th. The report for the past
year was summarised by the president (Dr. H.
Buckley), who drew attention to the formation
of new centres at Bath and Bristol and new
groups at Derby, Huddersfield and Stockton-
on-Tees. The report explained the new method
of organisation into seven areas, each with its
own committee which in turn is represented on
the Areas Joint Committee. About 240 new
members joined during the year. The number
of meetings held, upwards of 60, exceeded the
pre-war figure.
It was reported that the new officers and

members of Council were as follows:—
President: Mr. E. Stroud ; Vice-Presidents:
Mr. H. C. Weston, Mr. Dean Chandler, and
Mr. Howard Long ; Hon. Treasurer: Mr. N. V.
Everton; Hon. Secretary: Mr. J. S. Dow;
Members of Council: Messrs. P. V. Burnett,
W. J. G. Davey, W. Hetherington, R. Maxted,

C. W. M. Phillips, George Smith, J. M. Waldram
and G. T. Winch.

Tolerances in Measurement

Following the transaction of formal business,
an address was delivered by Sir Charles Darwin

(Director, National Physical Laboratory) on
“ Tolerances and their Effect on Physical
Measurements.”

One of the many examples chosen by the
speaker was the optical “ resolving power”
worked out by Lord Rayleigh about seventy
years ago. In that case the tolerance was fixed
by the wavelength of light in respect of the
ordinary  microscope, but the electron-
microscope limit depended on the voltage of
the electrons; at 60,000 V it was about 10-8
cm., although other problems of design rendered
it impossible to see single atoms, as that figure
might suggest.

The essence of the conclusion propounded by
the lecturer was that, while the electron might
have position and velocity, both quite definite,
one could never find them both with precision
at the”same time; that idea was embraced by
Wei,a,cUnC(rrtainty _PrinciPle ” which  was

. one of a number of limitations
to tolerance in nature.
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Letters should bear the writers' names and addresses, not necessarily for publication.
Responsibility cannot be acceptedfor correspondents' opinions.

Aluminium Alloys for Cookers

E have read with interest in your issue
W of May 5th the account of the I.E.E.

paper on domestic appliances, and
were particularly intrigued to note the remarks
of the authors with regard to reduction in
weight of cookers, etc. We were, however,
disappointed that no mention was made of
the possibilities of aluminium alloys for many
portions of cookers and similar equipment, as
we believe that a valuable reduction in weight
could be made by the proper application of
suitable alloys. It may not be generally
realised that the aluminium alloys available
to-day cover a wide range of mechanical
properties, and they can be treated to provide
excellent surface finishes.

Present conditions make it difficult for
rapid progress to be made in the development
of new applications of aluminium alloys, but
the Advisory Service Bureau of the Wrought
Light Alloys Development Association, 63,
Temple Row, Birmingham, 2, is ready to
provide all available information on this
subject to designers and manufacturers.

Birmingham. E. G. West, Ph.D.,

Manager.

Plugs and Sockets

OR months now the “ trade ” has been
discussing the retrograde proposal to
introduce a new 10-A plug suggested by

Mr. Jacobi and others at the I.E.E. This pro-
posal has been condemned right and left by
factors and contractors as providing another
unnecessary accessory to saddle the trade and
public with. We have more sizes of plugs now
than is actually necessary, but we have, at least
during the past ten years or so, attained some
sensible degree of standardisation.

Now, to crown all, we are faced with another
suggested universal plug, 2 to 13 A ofa bastard
size and different in every respect from all
existing standard plugs. | have seen some
illustrated descriptive matter of the new gadget
and cannot understand why the makers should
have decided to try and inflict this oddity on
the trade and public in existing circumstances.

The actual article is not yet available, and so
my criticisms are founded on the printed and
illustrated descriptions. One of the main
points about the new plug is that one size will
be suitable for anything from 2 to 13 A,
although it is very little larger than the existing
2-A plug. The pins and terminals appear to
be very close together; in fact dangerously
close. The pins are, | gather, loose in the plug
top and as the “ live ” and “ neutral " pins are
of the same size as one another, | assume that
they are interchangeable in the holes so there

is nothing to prevent the “ live ” or fused pin
from being inserted in the neutral hole or
vice versa, so that if this is done, and it would
often be done, by accident or ignorance, the
circuit would be without a fuse on the “ live ”
side at all.

As either a 2-A or a 13-A fused pin can be
screwed into the plug it is easy to see that
safety is going to vanish as the 13-A fused pins
would very soon be used to control all circuits
whether they were for reading lamps, radio, or
any other current consuming device.

The terminals in the plug top appear to be
so close together that, in my opinion, endless
trouble would ensue through strands of flex
getting across. The so-called rubber ring cord
grip does not appear to be an effective cord
grip at all, and as the plug is supposed to be
big enough for 15 A it would have to take all
sizes of flex from 14/<0076 for reading lamps up
to 110/ 0076 for 3-kW radiators. How does
the rubber ring effectively grip the above two
sizes of cord and all other sizes in between ?

There are other points which, to me, appear
to be unsatisfactory about this new plug, but
not being able to see one, it is difficult to form
definite conclusions. | am, however, firmly
convinced that it is not wanted by the trade,
neither is it necessary as we have, at present,
all that is required and all, or nearly all, manu-
facturers are making to a definite and sensible
standard at present.

In the Electrical Review of May 12th a noteon
fused pin plugs refers to terminals of improved
form. Open slot terminals are not new at all
as this type of terminal was invented by me
and patented in 1919 (Patent No. 132700) in
connection with my open slot connector for
use in conduit boxes. The connectors were
also used for tapping on to small aerial wires.

In conduit systems, the idea in those days
was to save looping and therefore save wire,
one of my main claims being: “ the through
wire need not be cut.”

Of course, my patent rights ran out years
ago so anyone may now use it, but it is not a
new idea by any means.

Bradford. Harry Moss.

N the past there never has been a domestic
I standard plug. The nearest approach was

three different B.S.S. sizes for 2-A, 5-A,
15-A. The necessity for introducing a fuse into
the plug point, to enable a larger number of
plugs to be employed in small and medium
sized post-war houses, points to the desir-
ability of having a domestic standard fused plug
and socket. The objective stands out clearly,
but there are so many avenues of approach
that there is danger of confusing the issue.
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With the exception of the solution of which
I am an exponent, which | will deal with later,
there are three main proposals, to (1) label the
present 5-A B.S.S. 546 10-A, and to introduce
a fuse into the socket, on the assumption that
nothing larger is likely to be wanted; (2)
introduce flat-pin plugs with alternative socket
holes to take the various sizes of plugs; (3) use
the present 15-A size, embodying a fuse,
throughout the installation.

It is easy to descant on the merits and
demerits of these proposals, but the only
observation which matters is that they are all
too expensive for general use and so none
of them is likely to become universal practice.

When it was proposed to introduce a fuse
into what was to be a general service domestic
plug point we all made the mistake of trying
to do with existing standards, instead of
realising at once that this new problem
required a new solution.

It was only after months of design and experi-
ment that it became apparent that the 2-A,
5-A, and 15-A B.S.S. 546 sizes are hopelessly
out of scale and'that everything for which
these three sizes are wanted in a domestic
installation can be done more efficiently and
more cheaply by one size only, viz.: 3-kW,
230 V, which need not be of much larger
overall size than the 2-A. This is a matter
of fact, which can be verified by anyone
possessing elementary facilities.

Interchangeability, like Mesopotamia, is a
blessed word, but whatever solution is adopted,
there can be no large measure of interchange-
abilitv with ofO plugs. If, for instance, all the
sockets in new houses were made to take
B.S.S. 546 5-A plugs, it is obvious that the
following would not fit. B.S.S. 2-A and 15-A
plugs; flat-pin plugs; and last, but by far the
most numerous, 2-pin 5-A and 2-A plugs,
which held the field up to 1934. The only ones
which would fit would be 3-pin 5-A plugs
made subsequently to 1934 and very far from
universally adopted.

Now that it has been established beyond
peradventure that one small size only is not
merely advantageous on technical grounds,
but would reduce the cost of wiring the post-
war houses contemplated by the Government
by many millions, it is to be hoped that those
who have the responsibility of guiding the
industry will not allow preconceived ideas to
stand in the way of a move towards real and
practical standardisation.

London. R. Amberton.

Compulsory Registration

N page 711 of your issue of May 19th
there is a report of Mr. L. C. Penwill’s
remarks on statutoiy regulations, etc.

In the middle of the page is an editorial state-
ment that the recent I.E.E. report did not
favour compulsory registration but considered
that statutory wiring rules would be sufficient.
This is not correct. The I.E.E. report says
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that there is no evidence of a sufficiently serious
nature as to justify so drastic a measure as that
of compulsory registration or to justify the
enactment of compulsory regulations at the
present time. The report also refers to a
tendency to over-emphasise the dangers of
electrically caused accidents and fires in com-
parison with those due to other causes.

The self-styled National Committee has con-
sistently over-emphasised these dangers and it
is important that the reassuring report of the
I.LE.E. Committee should be equally well
known. The I.E.E. Report has at least the
merit that it is entirely disinterested.

London, S.E. 1 “ Consumer.”

[The actual words of the report were;—" An
appraisement of the technical aspects of the
available evidence does not support a need for
the compulsory registration of contractors and
operatives, or for the enactment at present of
compulsory wiring regulations. If nece: g
the proposed Basic Safety Regulations could
later be given the force of law.” —Editors,
Electrical Review.]

AS one of the advocates of compulsory
J\_ registration and rules | am disappointed
at the lack of enthusiasm in a matter
that is of vital interest to all bona fide contrac-
tors. The views expressed by the I.E.E. Sub-
Committee are difficult to understand in view
of the fact that there is ample evidence fo
support the necessity for compulsory registra-
tion and rules. The Sub-Committee has
evidently not had an opportunity of examining
some of the innumerable horrible examples of
installation work in existence. Surely also if
only one person is killed per annum by faulty
installations in domestic circles, that in itself
warrants “ something being done about it.”

The advocates of compulsion do realise the
impossibility of securing an absolutely infallible
scheme and many realise the utter uselessness
of the N.R.E..C. To educate the public to
employ only reliable contractors is not only a
slow and painful process but is also more or
less useless, because the public are primarily
concerned about cost.

Mr. L. C. Penwill is to be congratulated on
his strong stand to drive home the necessity
for compulsion, but he exaggerates a little when
he says that an army of inspectors would be
required. If it is possible to reach our goal, i.e.,
compulsion, then it would also be possible to
inflict a nominal fine for a contractor’s first
offence, a heavier fine for a second, and if he
risked a third he would no longer be able to
continue as a contractor.

There surely must be other reasons for the
apathy towards the elimination of the present
voluntary system and what those reasons are
can only be conjectured. Any electrical
contractor who takes a pride in his work is an
enthusiast for compulsory registration and
rules and sometimes when fighting for the
“ right” the minority can win.

Glasgow. Alex. Milne.
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American Farm Eq

uipment

Progress in Rural Electrification

ORE than four out of every ten This intensive development of rural elec-
American farms are now served with trification in the United States has brought
electric light and power by private many inquiries and specialists from other

andjpublic utilities and by systems financed lands. Twenty
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by the Rural Electrification Ad-
ministration, which was estab-
lished by an Act of the U.S.
Congress in 1935.
Cc-operative power systems,
voluntarily organised by far-
mers’ groups and financed by
the R.E.A. now operate
385,000 miles of transmission
and distribution lines in 46 of
the 48 States, as well as in
Alaska and the Virgin Islands.

-six engineers from thirteen

Latin American nations,
and two from Puerto
Rico, have completed a
year of work with the
R.E.A. and the plan may
be used as a pattern for
the development of rural
electrification in  many
other nations.

The accompanying pic-
tures illustrate typical
examples of equipment
used in the farmhouse and
about the farm. A very

modern range is seen in the
top picture along with a re-
frigerator and other appliances.
The feed mixer in the centre
picture was economically con-
structed from plans provided
farmers by the R.E.A. The
motor can readily be moved
from one machine to another.

A small portable motor
(lower left) operates the
mechanical corn sheller, shown
in the bottom illustration, effi-
ciently and economically. In
the background is a portable
feed mixer to which, the motor
can be attached.
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COMMERCE and

Water-Power Plant Assessmen

Industry and Education

TWENTY-PAGE report has been pre-
pared by the Education Committee of the
Federation of British Industries setting
forth views upon the nature of the education
required for entrants to industry and the part
to be played by industrialists in securing the
right kind of education before and after entry.

It is pointed out that young people from
elementary schools largely lack powers of
expression and also discipline and a sense of
responsibility. Those from secondary and
technical schools are generally better but show
evidence of having been *“ crammed” for
examinations. The education of those entering
industry from the universities and technical
schools is thought to be too factual; insufficient
weight is given to the study of principles and the
development of imagination. Suggestions are
made for overcoming these deficiencies and hope
is placed in the proposed reorganisation of
secondary education.

Industrial firms are urged to co-operate with
local authorities in carrying out the obligations
imposed by the Education Bill and methods of
securing this co-operation are suggested. The
establishment of works schools is considered to
be a valuable means of ensuring vocational and
general training. Adult education is also to be
encouraged.

E.I.B.A. Acknowledgments

Six contributions of £100 or more were
received by the Electrical Industries Benevolent
Association during the first four months of the
year. They were from Venner Time Switches,
Ltd., £250; E.D.A. (special effort), £240 11s. 9d.;
Edmundsons Electricity Corporation, Ltd.,
£200; I.M.E.A., £105; Girdlestone & Co., £100;
and Philips Lamps, Ltd., £100. The Association
also received £96 18s. 9d. from its Dublin
Branch (special scheme), £65 from the Chloride
Electrical Storage Co., Ltd., £52 each from
Davies, Kent & Stewart, Ltd., and the E.C.A.,
and £50 from each of the following: Hackbridge
Electric Construction Co., Ltd., Marryat &
Place, Ltd., M .K. Electric, Ltd., Mullard Wire-
less Service Co., Ltd., and the Newcastle &
District Electric Lighting Co., Ltd.

Power Plant Valuation

The Secretary of State for Scotland last year
set up a committee to review the practice in
Scotland in relation to rating, one of three
inquiries being on the valuation and rating
of hydro-electric undertakings. It is now stated
that an interim report has been received by
the Secretary of State in which the point is made
that, whereas a steam undertaking for the
production of electricity is allowed to deduct
the very large sums expended annually on
coal and other fuel, a hydro-electric concern,
in addition to having no fuel costs to deduct
is prohibited from deducting any part of the
annual charges on its civil engineering works,
which are the counterpart of fuel costs.

An example of this anomaly was worked out
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independently by the Electricity Commissioners
and the Grampian Company for hypothetical
equivalent steam and hydro-electric stations.
Two such stations, of 120,000-kW capacity
would, under the existing system, pay in local
rates £35,000 in the case of steam power and
£106,900 in the case of water power, liie
Rating and Valuation Committee, it is stated,
recommends that the system governing the
valuation and rating of water-power schemes
should be adjusted to that which has applied
to steam plant for the last half century.

Plans for Post-war Television

A Reuter report from Philadelphia states that
under the leadership of Mr. F. J. Bingley, a native
of Bedford and formerly assistant to Mr. J. L.
Baird, research engineers are working day and
night in the Philco Corporation laboratories to
establish a technique for a future television
“ chain.” In an interview Mr. Bingley said that
soon after the war there would be an Atlantic
television broadcasting chain made possible by
means of radio relay stations ten to fifty miles
apart and the same procedure would be applic-
able in Britain. The company’s television
research work would be placed at the disposal
of its sister company in London.

Britain’'s Manpower

A well-produced booklet has been prepared by
the Ministry of Information for the Ministry of
Labour and National Service on the subject of
“ Manpower.” Its aim is to show the people
of this and other countries how the whole of the
nation’s men and women have been moulded
into a machine for the prosecution of total war.
The building up of our fighting services and
industrial forces is effectively described and
illustrated by many excellent pictures. The cost
of the booklet is 9d., and it is obtainable through
the usual channels or from the Stationery Office.

Standards Co-ordinating Committee

It has been decided, as a temporary measure,
pending the return of full international co-
operation, to provide a centre available for
the immediate co-ordination of standards in
the field of communications of all kinds, both
transport and telecommunication, and the
development of standards for use in connection
with the transfer across borders of raw materials
and partly or wholly finished articles. These
standards will provide agreed methods of
expressing and testing the properties of materials,
appliances, symbols, terms and definitions,
and will include dimensional standardisation
to secure interchangeability where the replace-
ment of parts is an important consideration.

The scheme evolved provides for the establish-
ment of a United Nations Standards Co-
ordinating Committee, with offices in London
and New York, with the object of promoting
the maximum possible co-ordination and uni-
fication of standards necessary for the war
effort and the immediate post-war period
The promulgation of the standards will be the
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responsibility of the national standards bodies.
Membership of the Committee will be open
to national standardising bodies of such of
the United Nations as may desire to participate
in and support the work of the Committee.

Handling Commodities

The British Federation of Commodity and
Allied Trade Associations, of which the London
Metal Exchange and the Rubber Trade Associa-
tion of London are members, has issued a review
of British organised commodity markets in which
views as to the future are expressed.

The review describes the normal work and
functions of merchants and shows the large
and important part which
these and the services of
British organised markets
played in our own and in the
world’s peace economy. It
provides some hitherto un-
recorded statistics relating to
pre-war international trade
and the contribution made by
British  markets to this
country’s“ invisible ” income.

It is considered that the
restoration of our export
trade after the war and the
solving of the problem of our
international balance of pay-
ments will, to a large extent,
depend on ensuring the
utmost measure of freedom
possible at the earliest
moment to the British organ-
ised markets. Commodity
conditions at the end of the
war and the stages by which
decontrol should be effected
are discussed and the view is
put forward that “ futures”
markets, in certain staple
commodities, form an essen-
tial part of the trading machinery for the
protection of producer and consumer alike.

International trade agreements and interna-
tionally controlled “ buffer pools ” (except as a
temporary measure) as devices for the regulation
of raw material prices are not favoured as they
are said to tend to make business a political
rather than an economic issue, can never be
wholly effective, and produce uneconomic prices.

Toroidal Potentiometers

The second paragraph of the reference to
continuously variable resistances in our
May 12th issue (p. 673) may be somewhat
misleading. The actual values of the four
sizes available are from 10 to 8,000 ohms at
25 W rating, 12 to 14,000 ohms at 50 W, 12 to
25,000 ohms at 100 W, and 12 to 30,000 ohms
at 200 W.

Gauging Wall Thickness

Attention is directed by the U.S. Office
of War Information to an instrument for
determining the “ wall thickness of tubular
metal objects, which does not require access
to the inner side of the tube. The object is
irradiated with gamma rays, or a beam of
neutrons; measurement of the intensity of the
scattered radiation enables the thickness of the
“ wall ” upon which the rays impinge to be
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calculated because the scatter increases with
thickness of the metal. The Oil and Gas Journal
explains that liquid levels in tubes and tanks
can be ascertained in this way while continuous
recording of the gravities of liquids flowing
through pipes may be possible by the same
means.

Lighting”~in Industry

The British Thomson-Houston Company’s
lighting engineers recently arranged a display
for an exhibition in the provinces organised by
the Royal Society for the Prevention of
Accidents. As our reproduction shows, the
demonstration of glare in the exhibit makes it

A display arranged by B.T.H. lighting engineers to demonstrate the
importance of good lighting to avoid accidents

impossible to read the wording on some of the
cards.

Engineers for the Merchant Navy

Pointing to the lack of facilities for the training
of engineers for the Merchant Navy, the Council
of the Institute of Marine Engineers recom-
mends the establishment of a Merchant Navy
Engineering College. The full course of training
should last five years, including at least two
years’ heavy workshop experience. Entry to the
College would be by competitive examination.

Raw Materials Position

Upon the whole the position as regards the
supply of essential raw materials during 1943
was not radically different from that prevailing
in the preceding year. Rubber supplies remained
stringent and the enormous development in
electrical instrument production for aircraft and
military purposes gave rise to anxiety regarding
mica, particularly certain critical grades.

These facts are given in the second annual
report of the Combined Raw Materials Board
which also says that in other directions, notably
aluminium, magnesium, mercury and some
alloying metals, the situation was easier. In
fact, towards the end of the year there was
a surplus of some materials, particularly metals,
and were it not for other limiting factors—
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manpower, transport and plant capacity—a
more lenient consumption policy could be

justified for the time being. As it is, it remains
for each country to decide for itself whether
certain pressing civilian needs can be met.

Electricity Supply Wages

An award of Id. per hour increase has been
made to employees covered by the agreement of
the National and District Joint Industrial
Councils for the Electricity Supply Industry by
the Industrial Court in its Award No. 1961.
The increase operates as from April 28th. An
advance of 2d. per hour was claimed.

E.T.U. Conference Postponed

The conference of the Electrical Trades Union
which was to have been held at Southport on
July 24th and subsequent days has been post-
poned.

The Joint Memorandum
The Memorandum on Electricity Distribution

prepared by the Incorporated Municipal
Electrical Association, the Provincial Electric
Supply Association, the London Electricity

Supply Association, and certain individual power
companies, has now been approved by the
respective Associations and has been forwarded
to the Minister of Fuel and Power.

This Memorandum, it is claimed, embodies
the views of the overwhelming majority of
undertakings in the industry, both municipal
and jcompany, upon matters affecting the
development of electricity supply in the interests
of the consumer. It does not offer any views
on political questions as the parties to the
Memorandum have expressly excluded such
questions from their considerations. Those
responsible for the Memorandum feel that when
the reforms now suggested are made there will
be a wide measure of uniformity throughout
the country and increased benefits should be
enjoyed by all types of consumers.

Retail Business Summons

Mr. Ernest Bowes, an electrician, of Consett,
applied for permission to open a shop in Station
Road. The application was rejected by a branch
committee of the Board of Trade, but he was
allowed to carry on repair work and sell goods
by service and installation. At Consett police
court last week when he was summoned for
opening premises and carrying on a retail
business in electrical and radio equipment it was
stated that no goods were displayed in the
window and ostensibly the shop was a service
depot. Two inspectors of the Board of Trade,
however, entering the shop individually, bought
an electric lamp and two wireless valves for
which they paid cash. Defendant said that the
sales were made contrary to his instructions to
the assistant. A fine of £3 was imposed.

U.S. Government Sues Cable Makers

The U.S. Government has filed a civil suit in
the Federal Court against the Anaconda Wire
& Cable Company. The action is for damages
on the basis of alleged fraudulent claims filed
with the Government for inferior field wire,
assault wire, insulated electric cable and sub-
marine cable, produced by the company’s works
at Marion, Indiana, for use by the American
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armed forces and the Allied governments.
At the end of December, 1942, the U.S. Govern-
ment filed a civil action against the company
claiming £1,500,000 damages following an
indictment by the Federal Grand Jury at Fort
Wayne against the company and five of its
employees. The charges then made were that
there had been a conspiracy to foist defective
wire and cable on the armed services. Russia
complained that 50 per cent, of wire manu-
factured by the company and sent to Russia for
use in communications lines was defective.
The president of the company said that em-
ployees were dismissed following complaints and
investigations by the company.— Reuter.

TRADE MARK
APPLICATIONS

HE following applications have been

I received for  British trade marks.

Objections may be entered within a month
from May 17th:—

Howells. No. 624,143, Class 7. Electric
motors (not for land vehicles), dynamos,
buffing machines and grinding machines.
No. 624,144, Class 11. Electric fans.— Howells
(Electric Motors), Ltd., 105, York Street,
Hanley, Stoke-on-Trent, Staffs.

B.V.C. No. 624,512, Class 7. Pneumatic
conveying plant. No. 624,513, Class 9.

Stationary and portable electric vacuum cleaning
apparatus and vacuum dust extractors: dust
collecting bags of textile material for use with
and being parts of all the said goods.— British
Vacuum Cleaner & Engineering Co., Ltd.,
Goblin Works, Ermyn Way, Leatherhead.

Philoy. No. 627,733, Class 7. Electric
welding machines. No. 627,734, Class 9.
Electric welding apparatus (not being machines),
and welding electrodes.— Philips Lamps, Ltd.,
Century House, Shaftesbury Avenue, London.
W.C.2.

Gensign. No. B626,566, Class 9.
and telephonic apparatus.— General

Signalling
Signal &

Time Systems, Ltd., 73, Great Peter Street,
London, S.W.I.
Lightfoot. No. 625,309, Class 11. Re-

frigerating apparatus and parts thereof not
included in other classes.— Lightfoot Refrigera-
tion Co., Ltd., Abbeydale Road, North Circular
Road, Wembley.

INFORMATION
DEPARTMENT

ENERAL inquiries from readers relating
G to sources of electrical goods, makers’
addresses, etc., are replied to by our In-

formation Department through the post.
Inquiries should be accompanied by a stamped
addressed envelope.

Our extensive records enable us to reply to
most queries, but occasionally we ask for our
readers’ assistance in tracing names and addresses
not known to us. We should be glad to have
such information regarding the following:—

Standard Insulating Co. present address.

Phenoglaze system of varnishin®

Fairy electric cooker.

Metalux electric kettle.
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Mechanised Mining

Training for Operation, Maintenance and Repair Work

REPLICA of actual galleries in a coal

mine is one of the features of a coal

mining mechanisation centre set up by the
Ministry of Labour and National Service, on
behalf of the Ministry of Fuel and Power,
to facilitate instruction in the use of the
most up-to-date mechanical appliances.
Trainees and the machines thus operate
under exactly the same conditions as in the
mines, except that no coal is actually cut.

Dismantling a coal-cutting machine, and

(right) a battery-driven shuttle car for

carrying coal from the face to the con-
veyor belt

Training at present covers a dozen
different types of machine, both
British and American, comprising

coal cutters, “ Joy ” loaders, duck-
bills, shuttle cars and belt and scraper-
chain conveyors. All these are

electrically driven and their general

principles of operation are fairly

well known, with the exception of

the shuttle car. This new American

machine is employed for transporting

the coal from the coal face to the

conveyors, and, carrying tons, will unload

in 30-60 sec. . , . €.
It is 20 ft. long by 7 ft. wide and 3 ft.

high and has, for convenience of manipula-

tion in the restricted situation in which it

operates, a reversible driving seat. Die

two 4-HP motors driving it are run from

two 48-V 300-Ah batteries housed in the
sides. For connection to other machines
mentioned the gate-end boxes installed are
of a number of different types so that the
trainees can get to know the features of each.

In addition to the model galleries, the
training facilities include lecture rooms,
complete with film and epidiascope equip-

ment; an electrical wiring room, where
initial instruction is given in elementary
circuits and methods of cabling,

connections, etc.; and elementary and
advanced DC and AC generation
and distribution departments, the
final section covering such things as
connections in parallel, transformers,
lighting, telephones, bells, battery
charging, pumping equipment, coal-
cutting machinery  and mining
machines generally. Three bays are
provided at the centre for welding
and general pit equipment repairs.

Four different courses are being run at
present, and there are prospects of a fifth
being added shortly. Scheme | gives a
month’s training to electrical and mechanical
fitters who are at present in the mines. They
are selected from the various collieries in
which it is anticipated the first consignments
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of mechanised equipment available will be
installed. The scheme caters for approxi-
mately 25 men, half of them mechanics
and half electricians, and the course is
devised so that the electrical men receive
as much mechanical training as possible
and the mechanics as much electrical training
as possible, the object being to produce
men capable of dealing with breakdowns
on either side. The first 100 men have already
been through the course.

Scheme 1l is designed to produce first-
class colliery electrical mechanics in prepara-
tion for the time when a larger measure of
mechanisation is acheived. Under it colliery
managements nominate men who are already
miners who wish to advance and become
mechanics and wages are paid during training.
The six months’ specialised intensive training
covers fitting in all its branches, machine
operating, direct and alternating electrical
work and a good knowledge of welding
procedure.

The third scheme, which has, however,
not yet been approved by the Ministry of
Fuel and Power, is for men who have
volunteered or been directed into the mines,
but have an engineering background. Men
accepted under this scheme would be given

New Zealand
Minister’s

N March a meeting of representatives of the
I Auckland provincial power boards and other

interested parties called upon the New Zealand
Government to acquire immediately a steam
generating plant to relieve the growing shortage
of power. It was stated that the power position
was becoming “ alarming ” and it was urged
that a delegation be sent abroad at once to
procure the necessary equipment to relieve the
situation.

A few days later the Minister of Works (Mr.
Semple) replied that the Government was making
inquiries in England, Canada and the United
States to see if steam generating plants could be
purchased there on definite delivery dates. He
said that it was far better to get Mr. Nash (the
New Zealand Minister in Washington) to press
the Dominion’s claims with British manufac-
turers than to send from New Zealand a dele-
gation with far less standing overseas to do the
same thing.

There was an allegation that the New Zealand
Government had been offered, but had not
accepted, a 40,000-kW plant made by a Swedish
firm. That was true, but it had not been dis-
closed that the South African Electric Supply
Commission for which the plant had been manu-
factured had not yet consented to its being
released to New Zealand, if New Zealand
decided to accept it. Nor had it been dis-
closed that the plant consisted of a generator
only, not including boilers, which would take
about a year to manufacture. Even then
delivery was dependent upon the war situation
and it was possible that the South African
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an examination based on the syllabus ot
Scheme Il and then trained accordingly.
Provision is made to train 600 men under
Scheme Il (or Schemes Il and 111 if the latter
is adopted) working on a two-shift basis
(7] hours each).

The two remaining courses known as
IVa and IVb are similar to Scheme | and each
lasts a week. Catering between them for up
to 50 men at a time, they are intended res-
pectively for operators only (coal cutters,
not mechanics) and “ overmen ” in charge of
operators. Arrangements can also be made
under Scheme Il for a four months’ course
for electricians only, or, alternatively, for
mechanical fitters only.

The training centre, which is under the
management of Mr. L. T. Dauvis, is staffed
entirely by Ministry of Labour personnel
but receives expert advice from the Ministry
of Fuel and Power regarding specialised
training. The Ministry of Fuel and Power
has a Local Advisory Committee the chair-
man of which is Professor Statham, Sheffield
University, and serving under him are
representatives of managements, electrical and
mechanical engineers, and the miners them-
selves, who are invited to suggest improve-
ments for future courses.

Power Position

Explanation

Commission, if it had been given a definite
delivery date, would not care to release the plant
to New Zealand.

Similarly, New Zealand could not be assured
of the delivery of plant from Switzerland. It
was far better to concentrate on getting delivery
of the plant already ordered and being manu-
factured in England.

Mr. Semple gave a detailed account of the
circumstances which had led to the present
position. He said that between 1934 and 1940
236,400 kW of generating plant had been
ordered—double the amount of the Govern-
ment’s installed hydro-electric plant. Up to
1940 63,200 kW of plant had been brought into
service but since that time the position had
gradually deteriorated owing entirely to the war.
In 1940 173,000 kW of plant was on order. Of
this 21,600 kKW due for service by March, 1941,
had been held back by reason of war conditions
and restrictions imposed in England. This
plant had not been delivered but it was hoped
to have it in service by March, 1945.

Plant due for service by March, 1942 (21,600
kW) had also been held back by war conditions
and was not expected until March, 1946. The
remaining 20,000 kW of plant due for service in
March, 1942, had been installed and was in
operation after a year’s delay; a similar amount
due for March, 1943, was also installed after a
year’s delay. In addition there was 60,000 kW
due for service by March, 1944, which was not
expected to be ready until 1946 and a further
30,000 kW due for service in March, 1945, which
was not expected to be in operation until 1947.
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ELECTRICITY SUPPLY

Voltage Change Costs.

Berwickshire.—R ural Supplies.—The West
Berwickshire Area of the National Farmers'
Union has passed a resolution that the con-
ferring of a monopoly of supply on the local
electricity companies should carry with it a
corresponding obligation to supply all reason-
able requirements of outlying places at a flat
rate. The practice of taking only the lucrative
cream and leaving the rest unsupplied, it was
stated, is wrong.

Chesterfield. — Et1ectric Pumping. — Having
considered terms submitted by the Corporation
Electricity & Gas Departments for supplying
motive power to a pumping station where the
existing gas engines and reciprocating pumps are
worn out, the Chesterfield and Bolsover Water
Board has decided to accept those of the Elec-
tricity Department. The total estimated cost,
including cables, transformer and switchgear, is
£1,586.

Clackmannan.—Proposed Substation.—The
County Council is considering an application
from the Scottish Central Power Co. for per-
mission to build a transformer substation.

Dundee.— Etlectricity for Mental Hos-
pitat.—The Public Health Committee at its last
meeting agreed to ask Professor William Kerr,
Royal Technical College, Glasgow, to advise the
Corporation in connection with the supply of
electricity to the Mental Hospital.

Exeter.—Cost of Standardisation.—The
city electrical engineer, in a report to the Elec-
tricity Committee on post-war planning pro-
posais, pointed out that the voltage laid down by
the Electricity Commissioners for the country
had been fixed at 230, whereas the voltage in
Exeter was 210, having been changed from 105
some years ago at a cost of approximately
£21,200, which was borne entirely by the elec-
tricity undertaking. Furthermore, the cost of
changing the frequency, which amounted to
£16,600, was also borne by the undertaking, but
in this case half the interest payments were the
subject of Government grant. |f any standardi-
sation of voltage were to be carried out the cost
should, in his opinion, be the subject of a levy
on the whole supply industry, similar to the levy
which was made by the Central Electricity Board
for standardisation of frequency. The Com-
mittee expressed agreement with this view.

London.—School Lighting.—The L.C.C.
Education Committee reports that temporary
electrical installations for alternative emergency
lighting have been provided in a number of gas
lighted schools at present occupied by other
services. Consideration has been given to the
retention of these temporary installations when
the premises are vacated by occupying services,
but adjustments would be required and the
lighting, although helpful in the case of day
schools, would still be below the standard
normally provided. The availability in day
schools of electric lighting in place of gas would,
however, be an advantage on dull days and
would effect a considerable saving of fuel. The
Committee proposes that each building shall be
considered as the need arises.

Stirling Decision.

Newcastle (Staffs;.—Substation Equipment.—
The Electricity Committee is to obtain tenders
for a 500-kVA transformer, switchgear, etc., for
a substation.

Stirling.—Sale of Undertaking Discussed.—
Having considered a report by R. W. Gregory
& Partner, consulting engineers, the Electricity
Committee recommended that the Town Council
should approach the Electricity Commissioners
for consent to the steam plant in the generating
station at Colquhoun Street being shut down
and dismantled. After a sub-committee had
visited the Commissioners, the Committee
instructed the town clerk to submit an applica-
tion for consent to the closing down of the steam
generating plant. The Committee then recom-
mended the Town Council to obtain a report
and valuation from Mr. R. W. Gregory of the
assets of the undertaking, and then to instruct
the Committee to enter into negotiations with the
Scottish Central Electric Power Co. with a view
to the sale of the undertaking.

When the minutes came before the Town
Council it was agreed that they should be dis-
cussed in private. The Council, by the casting
vote of the Provost, agreed to negotiate a new
agreement with the Scottish Central Electric
Power Co., with special reference to the coal
clause. The voting was nine in favour of the
sale of the undertaking and nine for a new
agreement.

Stockton-on-Tees.—Post-W ar Developments.
— It is expected that after the war the Corpora-
tion will spend about £100,000 on developments
in its electricity undertaking. The borough
electrical engineer stated that this work could
not be started until detailed arrangements were
made with the North-Eastern Electric Supply
Co., Ltd., as to the future of electricity supply in
the town, and that he was in touch with the
company on this subject.

Watford.—H.V. Extension.—The Electricity
Committee is to extend the 6,600-V transmission
system from Apsley substation to a position in
Boxmoor at a cost of £3,500.

Overseas

Australia.—Brisbane Company’s Report.—
The report of the City Electric Light Co., Ltd.,
of Brisbane, for the year to January 31st last,
mentions the payment of the standard dividends
and says that a supplementary agreement has
been entered into with the State Electricity
Commission of Queensland with regard to the
terms of purchase of the company’s undertaking.
This aims at compensating the company for loss
of earnings arising from war conditions. During
the year the installation of a 25,000-kW turbo-
alternator set was completed and an order was
placed for another set of the same size. Owing
to slow progress with the programme of capital
work it was not considered necessary to raise
additional capital during the year.

Canada. — Quebec Output. — The Quebec
Public Service Board has issued its annual sum-
mary of production and sales of electricity in
the province by the principal public services.
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It shows that production in 1943 amounted to
23,401 million kWh, an increase of 11-9 per cent,
over 1942, while total sales were 22,264 million
kWh (13-2 per cent, increase).

Spain.—New Power Plants.—The Spanish
journal Metalurgia y Electricidad reports that
the Sociedad Hidroeléctrica de Guadiela has
received authority to proceed with the establish-
ment of two new power stations in the province
of Cuenca, one at Cafiizares (7,000-HP turbine)
and the other at Beteta (2,600-HP turbine).

TRANSPORT

Darlington.— Ssunday Trolley-buses Again.
—The Corporation’s trolley-bus service which
it was decided to suspend on Sundays to save
fuel, has now been reintroduced.

Glasgow.— Tramway O peration D ifficulties.
— Mr. E. R. L. Fitzpayne, general manager of
Glasgow Corporation Transport Department,
stated recently that the Department’s power
station had less than one week’s reserve of

coal. The coal supplied was of very inferior
quality. Mr. Fitzpayne, who was speaking on
wartime difficulties of operating passenger

transport services, said that early in the war the
department had to make special arrangements at
a cost of £100,000 to secure an alternative
electric supply should the Department’s power
station have suffered from enemy action. He
described tramways as the backbone of the city’s
transport system. Because of the age of the cars
maintenance had been more difficult.
Manchester.— R ailway Improvements.—The
Post-War Reconstruction Committee last week
decided to ask the Corporation Transport and
Town Planning Committees to confer with
representatives of the railway companies. One
of the suggestions was that there should be a
scheme for the electrification of railways serving
Manchester and its main suburbs, with under-
ground lines connecting main points in the city.

Southend-on-Sea.— New Trolley Buses.—
The Ministry of War Transport has intimated to
Southend Corporation that the Minister is pre-
pared to allocate six 4-wheeled double-deck
trolley vehicles to the Corporation, delivery
probably to be made between May, 1945, and
January, 1946. The Corporation has accepted
the offer.

Rotherham.—Damaged P.O. Cable.—The
Post Office Engineering Department recently
found that one of its underground lead-covered
cables had suffered damage and it was suggested
that this might have been caused by electrolytic
action due to leakage currents from the tram
rails or from other DC electric mains. Tests
were accordingly carried out by the Corporation
Transport Department in conjunction with the
Post Office engineers. The transport manager,
reporting to his Committee, says that there
appeared to be no leakage from the tram rails,

but further tests were to be made in the near
future.
West Hartlepool.— Trolley-bus Profits.—

The transport manager has submitted a report
to the Corporation giving limited details of the
working of the transport services during the year
ended March 31st, 1944. Traffic receipts from
the trolley-buses amounted to £46,582, an
increase of £4,122 on the previous year, while the
passengers carried numbered 8,510,971, an
increase of 722,681,
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Broken Drills

Electrical Methods of Removal

HE breaking of drills, or taps and reamers,
T invariably means that the broken tool

tip is so firmly lodged in the hole that it
has to be tediously removed by prying and
gouging. Two quicker methods are pointed
out by the U.S. Office of War Information.
If aluminium castings, for instance, are immersed
in a solution of ammonium sulphate in water
with the whole metallic system forming the
anode in a 24 to 50 V circuit, then the embedded
(steel) tool tip will be rapidly dissolved electro-
lytically whereas the aluminium will acquire
an anodic coating of oxide that protects it
against dissolution. The resulting hole is
declared by the Scientific American to be free
from corrosion. When batch immersion is not
practicable special apparatus can be devised
to localise the electro-chemical action.

Another means of extraction is spark
drilling.” A tubular copper electrode of a
diameter equal to the core of the broken tool
to be removed is fixed to the cylindrical head
of a “ disintegrator,” which is mounted in any
suitable drill press (the latter does not revolve,
but is utilised merely as a convenient holder)
so that the centre of the broken tool can be
held in contact with the copper electrode.
The operating head is attached to a pump
by a single combination connector, which is
both a water hose and an electrical conductor;
within it is a solenoid that vibrates the hollow
electrode against the broken tool stump at
the rate of 120 times a second, causing electric
sparks to oxidise small particles of the tool steel,
which are carried away by the water flowing
through the electrode into a drip pan while
the combination hose serves the additional
purpose of an earthing conductor.

Heat generated is dissipated by the cooling
water. When the core of the embedded tool
has been spark-drilled throughout its length,
at the rate of about ~ in. per minute, the tool
flutes collapse and can be easily extracted.
Business Week explains that broken studs can
be disintegrated in the same way, but, since
they are not fluted, they have to be backed
out with an appropriate tool. Hardened dies
and similar components can be spark-drilled
without drawing their temper.

Irish Farm Electrification Subsidies

HE Eireann Minister for Industry and Com-

merce (Mr. Lemass) stated last week that

the Government planned to extend the
national electricity supply to every farmhouse in
the country without capital charge to the farmer
and at an attractive rate. The capital cost at
pre-war values was estimated at £20,000,000
and the Government would provide half of
it. It was hoped to complete the scheme in
ten years during which it would provide con-
tinuous work for 5,000 men. The equipment
for the distribution and use of electricity
would be made in Ireland, so far as was possible,
and for this purpose special legislation was
being prepared. Mr. Lemass said that the
post-war demand for electricity would greatly
exceed the pre-war demand and the Government
had plans for new turf, coal and water
power generating stations.
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Bulk Export Selling

Wartime Justification

HE war has been the

means of bringing into

sharp reliefthe possibility
of import and export business between
countries being carried on by official buying
and selling agencies dealing with bulk, orders
only, and there is inevitably speculation re-
garding the chances of this form of trading
continuing or even extending after the war.

Electrical goods were late comers in the
export field, as export businesses of con-
siderable magnitude had been operating for
many years before electrical manufacture
acquired the status of an industry. It is
necessary, therefore, to
seek the origins of bulk
selling in conditions
which preceded theemer-
gence of the electrical
industry as an important
contributor to the
country’s export trade;
in fact, we have to ex-
amine the reasons behind exports, whatever
their description.

The fundamental purpose of British over-
seas trade consists in the exchange of goods
with overseas customers, to the advantage of
both parties. The purpose is unchanged
to-day although in the immediate pre-1914
period and to some extent in the inter-war
years it was largely obscured because, in
general, this country was able to obtain the
imports it required by trading on reserves in
the form of invisible exports rather than on
balances established by visible exports.
From the national viewpoint, any variation
in the value of visible exports therefore
appeared to be of little or no consequence,
and not unnaturally manufacturers’ attention
was focused on the large, sheltered, and
generally more profitable home market, in
which prices and conditions of business could
be protected through trade associations and
in which the irksome restrictions on trade in
most export markets had no counterpart.

But it is necessary to return to the original
conception and the true function of export,
which will be more and more apparent as
lend-lease and other assistance diminishes,
has been stated many times in recent months,
probably never better than by Mr. E. Shinwell
M.P., in a Commons debate. ..t s
necessary to have an export trade
because we have to pay for imports. What is
the sole advantage, the exclusive advantage
of exports ? It is when you get goods coming
into the country that cost less than it would
cost to produce them at home. If, as a
result of your trading process you fail to

control
bulk buying

war.
result in a

For a number of sound reasons, close
¢f overseas trade,
selling,
exercised by governments during the
Will circumstances or experience
continuation of

system when the war is over?

and

By L. A. Williams increase your national in-

(Ferranti, Ltd.)

come you have gained
nothing. You must always
buy them at a rate cheaper than that at which

they could be produced in this country. That
is the reason for our export trade. It has
nothing to do with employment or social

services. It is just a business arrangement.”

Nevertheless, there are other factors to be
considered to get a complete picture of the
position and in my opinion bulk trading is
one of the most important of these factors.
In the past, bulk purchasing by overseas
governments has often been practised in the
belief that a government
can obtain better condi-
tions, prices, and priority
by going direct to sup-
pliers than by trading
through normal chan-
nels, such as merchants
and agents. The usual
procedure has been to
appoint a buying agent in’the United King-
dom or to establish a buying office in London.
To offset such advantages as these arrange-
ments offer, there is the inevitable reaction
of United Kingdom manufacturers, firstly, to
assume that foreign competition can be largely
if not entirely discounted and, secondly, to
take the view that as the inquiries are issued
in the United Kingdom they ought properly
to be regarded as home market inquiries.

The tendency to a price reduction which
can be attributed to the size of the expected
orders therefore is somewhat countered by
the tendency to inflate prices above the
normal export levels if,_as is usually the case,
these are well below the home levels. These
methods of trade, however, are not true bulk
selling as the normal trade channels are left
open for purchasers in the overseas territory
concerned other than its government. The
situation changes when all purchasers are
compelled by their government to purchase
through the single official channel.

including
has been

this

The Russian Example

The first important instance of this kind
occurred with the U.S.S.R. in the inter-war
period. Impoverishment of the country from
various causes demanded drastic measures of
control if any regime was to survive, and after
the initial period of trial and error the
country settled down to government mono-
polistic schemes under such arrangements
as the Five-Year Plan. A country which
desperately required imports of capital goods
and would be hard pressed to find adequate
amounts of primary goods to give in exchange
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and, moreover, could raise practically no
credit abroad, had no real alternative to
exclusive trading through government
channels. Many electrical manufacturers in
the United Kingdom had considerable
difficulties in their dealings with Russian
buying corporations (such as Machino-
import and Technopromimport) during this
period owing to there being no official British
counterpart to such organisations. Manu-
facturers, in fact, often felt themselves to be
the victims of a sort of Dutch auction. The
plain fact, of course, was that due to emer-
gency conditions the Russian authorities had
been obliged to adopt measures of which we
had no previous experience and with which
our export trading system was not designed
to cope.

It is this emergency nature of the bulk
trading principle that | consider to be
important. It is believed that the Russian
state of emergency never really passed, as
immediately after the initial period of equip-
ment of the country with capital goods in the
form of machine tools and plant for the
purpose of making it reasonably self-
supporting, the German war potential
reached a stage where the Russians could not
afford to ignore it. The consequence was that
they had to concentrate on building up a
military machine rather than aiming at a more
favourable standard of living, and it is
doubtful whether Soviet Russia has yet been
in a position to consider trading other than
through government agencies.

A Dominion Agency

In that connection it must be borne in
mind that government-sponsored organisa-
tions die hard in whatever country they are
bom, even when they are demonstrably an
inefficient or unnecessary feature of the
national economy. In the present war more
than one of the Dominions has sponsored a
central purchasing agency for certain raw
materials and manufactures on the grounds
that higher priority would be obtainable by
this means, and in one case it was proposed
that the consequent administration expenses
be paid by a levy or commission of the order
of 15 per cent. The fact that a large merchant
house offered to perform the functions as the
government agency for an overriding com-
mission of 2\ per cent, did not prevent the
government plan going through but the
merchant houses generally have been allowed
to participate in the scheme as distributors.

In this instance the war is solely respon-
sible for the bulk trading methods adopted
and evidently some qualms have been felt
about the advisability of throwing the
organisations of private enterprise upon the
scrap-heap in case post-war conditions should
show the government scheme to be un-
desirable. Nevertheless, it must be borne in
mind that even after the war emergency has
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finished the personnel of the government

agency might find themselves unable to
obtain equally remunerative employment
elsewhere. Political considerations could

count for a good deal in deciding the future
of any such organisation and mere demon-
stration of its inefficiency compared with
private channels of trade would not
necessarily suffice for its abolition.

The Commissioner of Supply in the
Dominion concerned has recently stated that
“ bulk buying on the basis of Govemment-to-
Government will be discontinued at the
earliest point where we feel sure that supplies
will be obtained better through normal trade
methods.” This statement, of course, can
mean a great deal or very little, depending on
the view taken by the government in power
and the pressure which can be exerted by the
various sections of the electorate.

Exclusion of Electrical Goods

In passing, it may be noted that in this
instance electrical goods are very largely
excluded from the schedule of bulk-bought
goods, and it is perhaps not unreasonable to
hope that this in some way reflects the
realisation of the importance attached by
engineers overseas to the continuance of the
supplies of a particular make or brand.
Respect for such preferences, of course,
tends at once to offset much of the advantage
which, from superficial considerations at any
rate, is obtainable by bulk buying.

Turning again to trade with the U.S.S.R.,
it may be noted that under war conditions,
United Kingdom manufacturers now have
the benefit of the intermediary services of
British Government Departments at all
times, so that they no longer labour under the
disadvantage of having to compete single-
handed with a foreign government monopoly.
The costing of contracts for the U.S.S.R. is
based on an even spread-over of all overhead
charges whereas in the past electrical manu-
facturers rarely looked forward to obtaining
the same margin of profit on their exports as
on their supplies for the home market. The
stage has therefore been reached where the
advantages of bulk selling have mainly been
discounted and, in fact, the buyer is now
placed in the disadvantageous position of
being treated more nearly as a home buyer
in so far as price is concerned.

Pursuing the question of bulk trading to its
logical conclusion, consideration should be
given to the possible set-up, in the event of
twa or more governments of countries
accustomed to trade with one another on a
large scale, adopting completely monopolistic
trading methods through official channels.
On the one hand we might expect one
monopolistic organisation in the capacity
of buyer running a Dutch auction by playing
offagainst each other two or more rival govern-
ment selling agencies. On the other hand the
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governments concerned might agree to a
division of economic territory and spheres of
influence for trading purposes. This is clearly
getting into the realm of power politics and
from some aspects the latter alternative
might appear to lead to a trading Utopia in
which the only people who indulge in import
and export trade are those who through their
governments have entered into unanimous
agreement with regard to types of goods,
quantities to be handled, prices, conditions of
contract, terms of payment and guarantees.
Much contemporary thought, especially
as expressed by trade associations, is along
such lines as these and | am of opinion that
such monopolistic methods could be very
successful in the immediate post-war period.
During this period, of course, all or nearly all
the goods which are in demand will be
correspondingly scarce, so that delivery,
rather than price or guarantees or terms of
payment, is likely to be the essence of every
contract placed. Unfortunately, for many
concerns, this period will be one of spoon-
feeding by government orders at more or less
agreed profitable prices and there is a risk
that mariufacturers and perhaps even mer-
chants operating under these conditions will
tend to forget the real meaning of competition.
In my view, bulk buying and selling will
come to an end just when they appear to have
become permanent features in the economic
landscape and the whole scheme of things
will collapse suddenly, the signal for the
collapse being the repudiation by a nation of
a government committed to a bulk trading
policy. Sooner or later a conviction is bound
to arise in some country that bulk purchasing
is synonymous with “ buying dear.” In these
circumstances, public opinion, whether it is
correctly informed or not, would probably
more than ofi'set the force of any arguments
in favour of the use of bulk trading as a
political pawn in international negotiations

German Methods

“ Buying dear,” of course, is what many
European peoples discovered they were doing
in trading with Germany before the war
under various trade agreements involving
barter or blocked currencies, and the dangers
of a policy of putting all eggs into one basket
were perhaps never made clearer. Germany’s
emergency in this case was largely one of her
own creation, namely that of preparing for
aggression  without adequate financial
resources of the orthodox kind, so that she
had to resort to buying, borrowing and
(later) stealing the means, namely currency
or goods, for filling the gaps in her pro-
gramme of rearmament. A long tradition of
government-backed or government-sponsored
trading schemes in Germany may well result
in this method having become an ingrained
habit and if, as is expected, Germany emerges
from the war as a trade competitor of this
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country and- other industrialised countries
dependent on exports, as hitherto, it would
be as well to recognise the fact at the outset
without waiting for the various possible
guises of government trading to be revealed.

The retention after the war of bulk-trading
organisations such as the United Kingdom
Commercial Corporation, therefore, may be
well advised on purely security grounds even
though their continued existence will in-
evitably cause anxiety among electrical
traders; it is necessary only to make pro-
vision for ensuring that the emergency nature
of the United Kingdom Commercial Cor-
poration, or any equivalent post-war organi-
sation, is not lost sight of, and that its services
are only enlisted on the side of orthodox
traders when the latter are threatened by the
activities of monopolistic trading concerns in
other countries.

NEW BOOKS
Introductory Magnetism and Electricity. By
T. Yarwood, B.Sc. (Hons.), senior

physics master, Kilburn Grammar School.
Pp. 158; illus. Macmillan & Co., Ltd.,
St. Martin’s Street, London, W.C.2. Price
2s. 6d.

For so small a book an extraordinary amount
of ground is covered. Apart from the funda-
mental facts of electricity and magnetism, there
are chapters on the magnetic, heating, lighting
and chemical effects of electric currents; the
moving-coil principle and the electric motor ;
measuring instruments; electromagnetic in-
duction; the telegraph and telephone; the
electric field; valves and rectifiers; and the
basis of radio communication. In addition
there are eight pages of questions.

While inevitably restrictions of space have
resulted in a very cursory treatment of some
aspects of the subject, suggestions for experi-
mental work should stimulate further study.
The book is intended for anyone having no
previous knowledge of the subject, but it also
has a more immediate application since it covers
most of the ground required for students
wishing to join the Services in a technical
capacity.—W.R.C.

Electricity Simply Explained. By H. M. Win-

stanley, M.Con.E., M.I.E.E., M.l.Mech.E.
Pp. 76. Princes Press, Ltd., 7, Princes
Street, Westminster, S.W.l. Price 5s. 6d.

Although intended primarily for members of
the Air Training Corps, this little book should
prove equally useful for anyone else desiring a
simple explanation of first principles. It com-
prises a series of lectures to members of a
squadron of the A.T.C. on the subjects pre-
scribed in the syllabus of the corps. In the
simplest possible form and with the least use of
mathematical formulas, the work covers funda-
mental principles, circuits, simple tests, resist-
ances, fuses, magnets, telephones, generators,
ignition, measuring instruments and batteries.—
W.R.C.

Jig and Fixture Practice. By H. C. Town,
M.l.Mech.E., M.I.P.E. Pp. 120; figs. 97.
Paul Elek (Publishers), Ltd., Africa House,
Kingsway, London, W.C.2. Price 10s. 6d.
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NEW PATENTS

Electrical Specifications Recently Published
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The numbers under which the specifications will be
printed and abridged are given in parentheses.
Copies of any specification (Is. each) may be
obtainedfrom the Patent Office, 25, Southampton
Buildings, London, W.C.2.
CME Wringers, Ltd., and J. Tennent and
A D. C. Ross (both legal representatives
of J. W. Burt).—"“ Domestic washing
machines.” 10107. July 20th, 1942. (561015.)
A.C.— Sphinx Sparking Plug Co., Ltd., and

D. H. Corbin.—" Spark-plug manufacture.”
Cognate applications 15726/42 and 845/43.
November 6th, 1942. (561118.)

Automatic Telephone & Electric Co., Ltd.,
and C. F. Campbell.—*“ Thermionic valve
oscillators.” 15527. November 4th, 1942,
(561160.)

Automatic Telephone & Electric Co., Ltd.,
C. Gillings and C. E. Beale.—* Telephone or
like systems.” 15236. October 30th, 1942.
(561155.)

Automatic Telephone & Electric Co., Ltd.,
C. Gillings and L. J. Murray.—"“ Cross-bar
selector switching units.” 386. January 8th,
1943.
for use in automatic telephone or like systems.”
1068. January21st, 1943. (561097.) “ Telephone
or like systems.” 2207. February 10th, 1943.
(561098.)

J. Bibby & Sons, Ibison.—

Ltd., and A.

“ Electrostatic separators.” 13420. September
24th, 1942. (561020.)

C. H. Booth and J. F. Bridge.—*“ Electric
etching or engraving apparatus.” 15301.
October 30th, 1942. (561094.)

G. W. Braham.—*

magnetic clutches, brakes and the like.” 14365.
October 13th, 1942. (561023.)
British Insulated Cables, Ltd., G. H. Walton,

J. C. Quayle and P. Jones.—*“ Making of joints,

terminals or repairs to electric cables.” Cognate
applications 17695/42 and 13551/43. December
12th, 1942. (561162.)

British  Thomson-Houston Co., Ltd.—

“ Electrical busbar systems.” 17210/42. Decem-
ber 3rd, 1941. (561034.)
resinous condensation products.”
June 27th, 1941. (561044.)
synthetic resinous materials.” 8663/42. June
27th, 1941. (561045.) “ Manufacture of syn-
thetic resins.” 10614/42. July 30th, 1941.
(561076.) “ Resinous condensation products.”
10615/42. July 30th, 1941. (561077.) “ Electric
valve converting circuits.” 13732/42. October
1st, 1941. (561086.)

British Thomson-Flouston

8528/42.

Co., Ltd., and

H. E. Cox.—*“ High-voltage electric gas-blast
circuit-breakers.” 15479. November 3rd, 1942.
(561157.)

C. Crofton & Co. (Engineers), Ltd., and R. W.

pressure operated jacks.”

connectors.”

(561096.) “ Cross-bar switch mechanisms

Magnetic and electro-“ Construction of electrical
connections.”

“ Production of

“ Manufacture of

vice Bureau,

L. Fuller, and E. W. Sudlow.—*“ Electric

secondary batteries of the so-called dry type.”

13563. September 28th, 1942. (561056.)
W. F. F. Martin-Hurst, and British Ther-
mostat Co., Ltd.—*“ Electrically controlled fluid

14524. October 16th,
1942. (561024.)

Kapella, Ltd., and R. E. Reason.— Electrical
measuring apparatus.” 10608. July 29th, 1942.
(561141.)

A. Love and E. E. G. Boite.—" Electrical
measuring instruments.” 17285. December 4th,
1942. (561161.)

Marconi’s Wireless Telegraph Co., Ltd.—

“ Hermetic seals.” 15350/42. November 1st
1941. (561111.)

H. J. Modrey.—*“ Electrical plug and socket
7189. May 27th, 1942. (561043.)

E. C. Fichardson.—* Spot lamp.” 15148.
October 28th, 1942. (561064.) “ Lamp housing.”

15149. October 28th, 1942. (561065.)

Rotax, Ltd., E. E. Robinson and E. W. J.
Barrington.—*“ Ignition coils.” 13912. October
3rd, 1942. (561150.)

Standard Telephones & Cables, L'td., J. D.
Holland and D. D. Robinson.—*“ Radio
receivers.” 15264. October  30th, 1942.
(Addition to 556319.) (561091.)

W. B. Stockwell.—* Miners’ lamps.”  17955.
December 17th, 1942. (561039.) * Miners’
lamps.” 17956. December 17th, 1942. (561040.)

Teletype Corporation.—*“ Printing telegraph
system.” 13845/42. September 20th, 1941
(561148.)

Vickers-Armstrongs, Ltd., and R. Caldwell.—
plug and socket
9840. July 15th, 1942. (561049.)

Western Electric Co., Inc.—“ Wave trans-
mission networks.” 15057/42. November 25th,

1941. (561088.)
Westinghouse Brake & Signal Co., Ltd.,
L. E. Thompson and A. Jenkins.—* Alternating

electric current rectifiers of the selenium type.”

10229/43. October 30th, 1942.
556152.) (561101.)

(Divided out of

Forthcoming Events

2nd.—Birmingham.— Imperial
I.E.S. Birmingham Centre.

Friday, lJune
Hotel, 6 p.m.

Annual meeting and address by Mr. J. S. Dow.

Tuesday, June 6th.— Coventry.—At Corpora-
tion Electricity Showrooms. Coventry Electric
Club. *“ The Stellar Universe and its Relation
to Electricity,” by Mr. V. A. S. Bradley (Post
Office Engineering Department).

Tuesday, June 13th.—London.—Lighting Ser-
Savoy Hill, 6.15 p.m. A.S.E.E.

Mann.—* Electrical plug couplings.” 17617. Three winning papers in branch papers com-
December 10th, 1942. (561037.) petition.

D. Curtis.—* Electric lighting fixtures.” Wednesday, June 14th.—London.—I1.E.E.,
15216/42. January 7th, 1942. (561090.) 3.30 p.m. Measurements Section. Continued

D. Dalin.—* Control of steam superheatersiiscussion on “ The Consumer’s Supply Control
and like heat exchangers.” 14950. October 24th, Unit of the Future and its Effect on the Design
1942, (561153.) of the Electricity Meter.” The meeting will be

C. H. Flurscheim, and Metropolitan-Vickers preceded by an informal Section luncheon to be
Electrical Co., Ltd.—* Air- or gas-blast electric held at the Connaught Rooms, Great Queen
switches.”  10682. July 30th, 1942. (561078.) Street, at 12.30 for 1 p.m. (tickets, 9s. 6d. each).
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Similarity in all Dynamo'Electric Machines

U E to the fact that alternators, induction
motors and direct-current machines are
generally dealt with separately in books

Electrical Review 755
there is no secondary leakage reactance
voltage. In the induction motor, on the
other hand, a secondary leakage-reactance

on design, the many points of similarity be-
tween them are apt to be overlooked, and this
is particularly true with regard to the pheno-
menon known as “ reactance ” or “ reactance
voltage.” In all three classes of machine the
primary coils are of the same general type,
having two coil sides embedded in slots and
two ends free in air. Further, in all three
cases the primary winding carries an alter-
nating current, even though in the DC
machine this has a flat-topped wave form.

The magnetising effect of the primary
current can be separated into two parts — (1)
The “ armature reaction " which, interacting
with the magnetising
effect of the current in
the secondary winding,
affects the main flux
of the machine or the
flux which links both stator and rotor. (2)
The “ reactance,” or better “ leakage re-
actance " effect due to flux which leaks out
between the primary and secondary windings
and only links with one of them. This flux,
when alternating in character, produces a
voltage, the leakage reactance voltage, in the
winding with which it links.

For a primary coil of given dimensions,
slotting, etc., so long as the arrangement of
the secondary winding is not altered, the
primary leakage flux per ampere is a fixed
figure irrespective of the use to which the
machine is put. This generalisation has
largely been obscured by the use of different
types of formula for the various classes of
machine. It is here urged that teachers
should use the same type of formula through-
out, so as to impress on students the similarity
of leakage-reactance effects in all classes of
dynamo-electric machines.

In building up formuice for voltage from
the basis of flux per ampere, certain differences
arise due to the differences in conditions of
working, but again, this is most valuable if
these differences are pioperly understood by
students.

For example in the _two AC cases the
maximum current is \ z times the virtual
value, and since the voltage”™depends on the
maximum flux, this factor V z is carried over
into the voltage formula, a condition that does
not arise in the D C case.

Further, in the two synchronous cases (i.e.,
the alternator and the DC machine) the
secondary leakage flux remains stationary
relatively to the secondary winding and hence

D5

By Laurence H. A. Carr,

M.Sc.Tech., M.I.E.E.

voltage is produced, and since this must be
balanced by a corresponding EMF in the
primary winding, its equivalent value re-
appears in the primary circuit as part of the
total leakage-reactance voltage.

While primary and secondary leakage-
reactance voltages can be calculated separately
for the induction motor, they are difficult to
separate on test and, as the total leakage-
reactance voltage is the factor which is usually
required, it is common practice to evaluate
the total figure rather than deal with its
components.

These points become clearer as the full re-
actance voltage for-
mula are built up from
first principles. For
simplicity the effect of
the space harmonics
(or the harmonic leakage, as it is sometimes
termed) is omitted, as is usual for all but
advanced work. Let $be the leakage flux in
lines over the whole coil for one ampere con-
ductor per slot. Let e be the corresponding
induced volts per conductor at fifty cycles.
Then $may conveniently be built up of four
components indicated by < with suitable
subscripts.

These components are:— <+, the primary
slot-leakage flux in lines per ampere con-
ductor per slot calculated from the cross
permeance of the slot by standard textbook
methods (J*2 ; <42 the secondary slot-
leakage flux (induction motor only) calculated
in a similar manner ; $3 the tooth head or
zigzag leakage which may be calculated for
the primary only in the case of the alternator
and the DC machine 0 *2 or for combined
primary and secondary in the case of the
induction motor (243 ; <, the end winding
leakage.

It has been explained elsewhere by the
writer (4 that in view of the complexity of the
problem the only practicable solution is
empirical in form. A simple expression of
this type which may conveniently be adopted
is € = K L 2t, where L represents the length
offree halfturn and r is the primary slot pitch.

The various voltage formula may then be
built up as follows, using appropriate values
of K as determined from average test results,
the figures quoted corresponding to di-
mensions in centimetres. For the alternator
(primary only) >= Vv2"~ + y/1 48 +
KL2tand e = 1-11 2 10~6 The constant K
may be given so as to include the factor



‘56 Electrical
in which case it is approximately equal to
025 for a concentric winding or 0-35
for a barrel or basket winding. For the
induction motor (primary and secondary)
© \2~ ¢ 2 V2 KLSr
and e = 1-11 $10—

In the foregoing, L is taken as the stator
length of free half turn and K. has the values
given in the following table for various types
of windings:—

- t *3

Siator winding Rotor winding K
Concentric Barrel 0-35
Concentric Sqg. cage 0-25
Barrel Barrel 0-55
Barrel Sq. cage 0-40

If it is desired to separate the stator and
rotor leakage reactances the stator value can
be calculated from the alternator rule and the
difference between that figure and the total
value gives the required figure for the rotor
winding.

For the DC machine (primary leakage
only) 4 = + (3 — KLa- It might be
expected that the value of K could be obtained
by dividing the corresponding alternator
figure (0-35) by y 2. This, however, does not
follow as the width of the “ phase band ” is
no longer one-third of the pole pitch, but is
only the small section undergoing commuta-
tion simultaneously. Consequently there is
less mutual inductance from adjacent con-
ductors. Tests indicate that K is about
equal to 0-14 for a DC machine.

For determining the leakage
voltage, two methods are available. The
first follows AC theory, e = 1-116 10~‘. To
correct this to the true voltage obtained the
effective periodicity must be determined which
is such that the total time of commutation
corresponds to half a cycle. The reactance
voltage thus calculated is a virtual value and
makes the tacit assumption that commutation
is sinusoidal.

A better method is to follow Clayton C) and
calculate the EM F per conductor el directly
from the flux change. Taking the value per
conductor, or half turn, to line up with the
first method, if t is the total time of commuta-

reactance

tionel = ¥ x 10-s This gives the average

EM F per conductor per ampere conductor
per slot, and inspection shows that it bears the
correct relation of 1-00 1-11 to the virtual
value calculated by the first method.

List of References

('>“ The Performance and Design of Direct-
Current Machines.” Clayton.

(m) “ The Performance and Design of Alter-
nating-Current Machines."” Say and Pink.

(*) " Ziezaa Leakage.” Carr. The Electrician
July 15th. 1921.

(*) " Induction Motor Leakage,"
Metropolitan-Vickers Gazette, May, 1937.

Carr.
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Electrodeposition

H E processes ofelectrodeposition, both in the
T form of the electroplating of thin films of

metal for the decoration or protection of
metallic articles, and the deposition_of thick
adherent layers of nickel or hard chromium, have
attained a very considerable importance. Further-
more. these processes are increasingly operated
by the primary manufacturer rather than en-
trusted to specialist firms. It is thus often
necessary for the engineer to acquire a knowledge
of a subject which is some# hat outside his usual
training. “ The Principles of Electrodeposition.”
by Samuel Field. A.R.C.Sc. tpp. 314: figs. 85;
Sir Isaac Pitman & Sons, Ltd., 39, Parker
Street, London, W.C.2 ; Price 25s.) is intended to
supply the theoretical background to the subject,
the practical aspects of which have been so
successfully set out by the same author, in
conjunction with A. D. Neill, in his previous
book “ Electroplating.”

The subject of the present book is more
correctly expressed by its sub-title " The Electro-
chemistry of Electroplating.” An enormous
amount of information on electrochemistry is
available, but most of this has been obtained

because of the philosophical interest in the
relations between electricity and matter. The
author’s choice has tended to entail undue

space for the conditions in the solution and for a
treatment which is applicable only with difficulty
to practical electroplating processes. Thus the
first half of the book is devoted to classical
electrochemistry-; conductivity of electrolytes is
considered at length and the laws of dissociation
are derived from the gas laws. Two chapters on
thermochemistry follow, leading to consideration
of electrode potentials. The author’s treatment
assumes an elementary knowledge of chemistry
and avoids excessive recourse to mathematics,
but it is well illustrated by quantitative data.

Consideration of the physical and metallur-
gical properties of the deposit is somewhat brief,
which is much to be regretted. The specialist
electroplating literature of recent years affords
much material of which a critical review would
have been valuable. Discussion of the condi-
tions leading to desirable properties of the
deposit, suctT as strong adhesion, high lustre or
absence of porosity are almost entirely omitted.
A discussion of the non-uniformity of thickness
of deposit on irregular articles and its rectifica-
tion by “ throwing power * is included and is
fully justified by the increasing control of thick-
ness by specification tests. The book concludes
with a curious chapter on bi-polar electrodes.—
G. E.G.

Sequel to Substation Accident

A FATALITY at Marton (Blackpool) electri-
/'\ city substation, where Ernest Williams, an
employee of Preston Corporation electricity
undertaking, was killed, had a sequel at Blackpool
on May 10th when Preston Corporation was sum-
moned for failing to make “ dead ” a part of a
switchboard on which work had to be done.
James Melting, an employee, was summoned in
connection with the same matter. After a six
hours’ hearing the Bench dismissed the case
against the Corporation. Melting was fined £5.
He admitted that he forgot to ‘earth the top
circuit after he had done the bottom one.
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DESIGN

IN THE SHADOW

OHM’S LAW?

have been developed to

materials combining the high

current-carrying capacity of copper with the strength and hardness

of steel.

mechanical strength of copper castings nor
conductivities of the brasses and bronzes.

Designers need no longer be

limited by the
by the
Lighter yet stronger

poor
relatively low

castings can be used for the current-carrying parts of switchgear,

arc and induction
machines and other electrical
Mallory alloys will
of mechanical and
Mallory 3 castings,

properties. No

to meet.
balance of
other cast material of similar
conductivity has such strength
and hardness, and none which
is as strong has such a high
conductivity.

Fuller details of this and other Mallory alloys
are given in our technical booklets, which will
be sent on request.

MALLORY

furnaces, transformers,

equipment.

electrical conditions

for example,

METALLURGICAL

resistance welding

One or other of the

be found to satisfy the various combinations

which designers have
have an outstanding

PHYSICAL PROPERTIES OF
MALLORY 3 CASTINGS

Maximum stress,tons/sq.in™22

Proof stress (O.1%extension”,

tons/sq. in. 15
Limit of proportionality,

tons/sq. in. 12
Elongation______ 20%
Brineli hardness. 110

Electrical conductivity™ 80%
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An Associate Company of Johnson, Matthey & Co. Ltd.

78 Hatton Garden, London,
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Telephone : HOLborn 5027
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PARLIAMENTARY NEWS
By Our Special Reporter

Meter Rents

N the House of Commons on May 16th
I Mr. De la Bere asked the Minister of Fuel

and Power, whether he had had an oppor-
tunity of completing his inquiries regarding
the system adopted by American gas and
electricity undertakings in connection with the
charging of meter rents to consumers.

Mr. Tom Smith said he understood that in
the United States it was the general practice
of gas and electricity undertakings not to make a
specific charge for meter rent. Undertakings
must, however, recover from their consumers,
in some form or another, not only the original
cost of prosiding the meter, but also the“cost
of its maintenance and reading. He understood
that it was the practice in the United States to
take account of these costs in the calculation
of the fixed charges in the tariffs for gas and
electricity.

Mr. De la Bere asked whether the Minister
would endeavour to get something of this
sort done in this country, in view of the great
objection by the public to the meter charged

Mr. Smith said that further information
on this subject was being sought and the matter
would then be considered.

District Heating

Mr. Wakefield asked the Minister of Fuel
and Power, if, in order to save fuel, and in
particular the waste of heat which now took
place when generating electricity, he had con-
sidered the advisability of introducing schemes
of district heating similar to those now being
used successfully in the United States and in
Russia.

Mr. Tom Smith replied that this important
question was receiving close attention by the
Mimsteries concerned, and in particular by a
technical sub-committee of the Committee
on Heating and Ventilation.

Electricity for Farms

On May 18th Mrs. Beatrice Wright asked
the Minister of Agriculture, whether there were
any funds available to him with which to
subsidise the provision of electricity to farms.

Mr. R. S. Hudson said that there were no
funds at his disposal for the specific purpose
of subsidising the provision of electricity to
farms, though where electricity was installed as
part of a plan for providing a water supply,
the cost of the electrical installation might be
taken into account in calculating any grant.

FINANCIAL SECTION

Company News.
Reports and Dividends

Babcock & Wilcox, Ltd.—In a brief address
issued with the annual report, the chairman (Sir
John Greenly) says that the problems of the post-
war period are being studied with a view to
resuming full peacetime activity at home and
abroad with the least possible delay when the
necessary labour and material became available
to the company.

As has already been reported, the net profit for
1943, at £638,583, shows little change and the
dividend on the ordinary shares remains at 11
per cent.

The Brush Electrical Engineering Co., Ltd.—A
year of continued progress was reported by Sir
Ronald W. Matthews, chairman, at the annual
general meeting last week. The company’s
main subsidiaries, Petters, Ltd., and Brush
Coachwork, Ltd., had, he said, made valuable
contributions towards the increased turnover of
the parent company. During the year the
company and the Metropolitan-Vickers Elec-
trical Co., Ltd. had fused their interests in the
battery electric vehicle industry, and since the
dose of the year a new company. Brush (S.A.)
(Pty.), Ltd., had been incorporated in Johannes-
burg, which, though initially concentrating on
the manufacture of coachwork, would ultimately
handle other products of the company and its
subsidiaries. X

Appreciating the importance ot craftsman-
ship, the companv had opened a crait selection
school throueh which all youths passed and
were graded Into different trades before being

Stock Exchange Activities.

indentured. Though the energies of all concerned
were being increasingly directed to making the
maximum contribution towards winning the
war, the directors were not unmindful of their
responsibilities in regard to the development of
the country’s trade when peace came. If we
were to do all the things we wanted to do as a
nation after the war it was essential that industry,
the profits of which provided the great bulk of
revenue from taxation, should be freed as soon
as possible from all hampering restrictions and
controls and that initiative, enterprise and
adventure should be given full scope.

Glenfield & Kennedy, Ltd., announce that
their net profit for 194344 was £60,871, as
compared with £63,149, after meeting income
tax and E.P.T. Income tax reserve and general
reserve each receive £5,000 (against nil) and
the ordinary" dividend and bonus is maintained
at 20 per cent."

Enfield Rolling Mills, Ltd.—The accounts for
1943 show a net profit of £25,174, as compared
with £24,062 for 1942. As already reported,
the dividend has been increased from 2J to 5
per cent, and the balance carried forward is
£123,058 (against £111,884).

The Pressed Steel Co., Ltd., after providing for
depreciation, etc., reports a trading revenue of
£533,232 for 1943 (against £951,673). This
large reduction is said to be due to a lower
turnover following the completion of contracts,
reduced prices and higher labour costs. Produc-
tion in the coming year promises to be on a
substantial basis. A reduction in the taxation
charge from £757,000 to £340.000 about
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counterbalances the loss in revenue and the
ordinary dividend is maintained at 274 per cent,
by a final payment of 17A per cent.

Ransomes, Sims & lJefferies, Ltd., are again
paying an ordinary dividend of 7| per cent, for
the past year. The net profit was £47,314
(against £44,985) and £27,240 (against £20,000)
is being put to reserve for post-war reconstruc-
tion and contingencies.

Ozonair, Ltd., reports a gross profit for 1943
of £3,232 and a net profit of £1,822. After
paying the preference fixed dividend, which
takes £543. plus a participating dividend of
14 (making 8L per cent.) and a dividend on the
ordinary capital of 84 per cent.. £500 is allocated
to reserve and £1,873 (against £1,902) is carried
forward.

Hopkinsoos, Ltd., from a net profit of £74,043
for 1943-44 (against £62,598), have declared a
final dividend of 124 per cent., again making
174 per cent, for the year.

The British Columbia Power Corporation, Ltd..
announces that the consolidated gross revenue
for 1943 was 523,834,571, as compared with

521,456,653 for 1942. The net income is
$2,357,231 (against S2,705,696). The dividend
on the “ A " shares for the year is S2. For the

first quarter of the current year the dividend has
been reduced from 50 cents, to 40 cents, on
account of higher taxation.

The River Plate Electricity & Other Securities
Corporation, Ltd., reports a net profit of £31.537
for 1943-44, against £28,643 in the preceding
year. The final dividend is 5 per cent, again
making 7 per cent, for the year.

New Companies

Arthur Cook & Co. (Electrical Engineers),
Ltd.— Private company. Registered May 10th.
Capital, £1,000. Objects: To carry on the

business of manufacturers of. and dealers in.
artificial lighting apparatus, electrical plant and
accessories, motor accessories, etc. A. Cook.
50, Penciseley Crescent, Llanduff, Cardiff, is
the first director. Registered office: Major
Read, Canton, Cardiff.

Delta Transformers, Ltd.—Private company.
Registered May 11th. Capital, £1.000. Objects:
To carry on the business of electrical equipment
and radio specialists, electrical and motor
engineers, etc. Directors: M. Deech and Mrs.
P. Deech, both of 5 Hill Top, N.W.U. Regis-
tered office: Broadmead House, 21, Panton
Street, S.W.I.

Dulci Co., Ltd.—Private company. Registered
May 12th. Capital, £10,000. Objects: To carry-
on the business of manufacturers of, and dealers
in, microphones, gramophones, sound and pic-
ture producing and reproducing or transmitting
apparatus, dictaphones, radio sets, batteries
accumulators, etc. W. Barr, 8, Balnacraig
Avenue, N.W.10, is a permanent director.
Registered office: Coventry House, South
Place, E.C.2.

Companies to be Struck Off Register

The names of the following companies will,
unless cause is shown to the contrary, be struck
off the Register at the expiration of three months
of May 12th, and thereby be dissolved : Rational
Electrical & Neon Co., Ltd., and Wigan Electro-
Metallurgical Works, Ltd.
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Companies’ Returns

Statements of Capital

Julius Sax & Co., Ltd.— Capital, £10,000 in
3.000 7 per cent, preference shares of £1 and
35.000 ordinary shares of 4s. Return dated
January 4th. 2,650 preference and 18,000
ordinary shares taken up. £5,051 paid on
2.650 preference and 12,005 ordinary shares.
£1,199 considered as paid on 5.995 ordinary

shares. Mortgages and charges: Nil.
Increases of Capital
Victoria Instrument Co., Ltd.—The nominal

capital has been increased by the addition of
£10,000 in £1 ordinary shares beyond the
registered capital of £15,000.

London Electrical Co. IBlackfriars), Ltd.—
The nominal capital has been increased by the
addition of £5,000 in £1 ordinary shares beyond
the registered capital of £27,500.

Mortgages and Charges

Insulation Equipments, Ltd.— Mortgage on
freehold land at Shady Lane, Old Oscott, Perry

Barr, Birmingham, dated May 3rd, to secure
£2,750. Holders: Alfred G. Snell, Georgian
House, Monmouth Drive, Sutton Coldfield.

Liquidations

Witty & Wyatt (Cardiff). Ltd.— Meeting to be
held at 5, Burt Street on June 20th, to consider
a resolution for the voluntary winding up of the
company and the appointment of Mr. W. R.
Gresty, Midland Bank Chambers. Bute Street,
Cardiff, as liquidator.

Arun Electrical Supplies, Ltd.— Meeting June
15th. at 165-167, Moorgate, London, E.C.2, to
receive an account of the winding up by the
liquidator. Mr. B. Hennell.

Trippe Lights, Ltd.—Winding up voluntarily.

Liquidator, Mr. P. Lockwood, 8. Ward's End,
Halifax.
Bankruptcies
H. L. Smith and A. T. Hockley, lately trading as

Woolbrook Services Co., Woolbrook. Nr. Sid-
mouth. Devon, electrical engineers. Application
of H. L. Smith for a review of order refusing
discharge to be heard on June 8th, 1944, at
The Castle, Exeter.

A. B. Greenbaum, lately trading as " Green's
Electrical Supplies." 110a. Highbury New Park.

London, N.5. and 2. lliffe’s Garages, No. 1
St. Patrick's Road, Coventry. Trustee. Mr.
T. J. M. Macleod. 4. Bucklersbury, London.

E.C.4, appointed May 12th.

S. W. Godfrey, electrical and radio engineer,
formerly carrying on business at 141. Mansfield
Road, and 289, Alfred Street Central, Notting-
ham.— First and final dividend of 4s. 34d. in the
£, payable May 31st at the Official Receiver's
Office, 22. Regent Street, Park Row, Nottingham.

W. S. Fray, electrician, trading as " R. E.
Warren " at 1. Albert Road, Torquqgy.— Order
made April 13th for discharge as from April 26th,
1944,
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STOCKS AND SHAKES

Tuesday Evening.

TTENTION in the Stock Exchange
markets is fixed, as everywhere, upon
the possibilities connected with the

Second Front invasion. In view of the
critical nature of the times, the volume of
business now in progress is certainly as con-
siderable as could be expected. The in-
vestor’s appetite is sharp set for any good
securities which come on offer, especially
those with favourable post-war prospects.
The speculation in radio shares has died down
to some extent, but prices hold their ground
with noteworthy strength.

Railways and the Air

The main feature in the Home Railway
market is the continued firmness shown by
the prior-charge issues of the Big Four and
the London Passenger Transport Board. The
pre-ordinary issues of the L.P.T.B. are none
too easy to buy. Southern preference,
however, is 2\ down. The railway companies
have accepted the offer of the Government in
connection with the provision of post-war air
services within this country and the continent
of Europe. The companies have to provide,
on equal terms with other operators, com-
prehensive air services without subsidy.
Detailed proposals are to be placed before
the Government at the earliest possible
moment.

Railway Finance Corporation

The Railway Finance Corporation, which
recently published its accounts for 1943, was
formed in order to raise and lend money to
the Great Western, London & North Eastern,
London, Midland & Scottish and the Southern
Railway companies, in various proportions.
Loans have been made to the extent of
£28,000,000. The 2\ per cent, guaranteed
debenture stock dated 1951-1952, issued in
January, 1936 and 1937, stands at 987,
business was done last week at 99i. Principal
and interest, in the case of the London Electric
Transport Finance and the Railway Finance
Corporations, are guaranteed by H.M.
Treasury. This gives them the status of
full trustee stocks.

Electricity Supply Shares

Investment declines to be disturbed by the
controversies that centre around public wv.
private control of electricity, gas and coal.
The vigorous statement of the case for private
enterprise, issued by the Incorporated Associa-
tion of Electric Power Companies, served to
inflame afresh the champions of official
direction. But the silent testimony of Stock
Exchange prices is of an eloquence equal to the
noisy witness of advocates for outside inter-
ference. |If the investor thought there were
any likelihood of official control being
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established, he would probably be selling his
electricity supply shares, to the natural
weakening of the prices. The latter hardly
ever move, however, and when they do change,
it is more often than not in the upward direc-
tion. This week, the list is practically un-
altered, falls of 6d. in Midland Electric Power
& Mid-Cheshire ordinary being offset by a
point rise in London Power 5 per cent,
debenture, and 6d. in County of London
Electrics.

Prices Still Rising

High-priced industrials make a good
showing in the present week’s lists. De la
Rue ordinary have risen 5s. to £9, the com-
pany’s plastic interest being still the chief
attraction. Such matters as wartime divi-
dends, and the yield arising therefrom, are of
minor consequence by comparison with post-

war prospects. Consolidated Signals at
6”7~ have gained 2s. 6d. Westinghouse
Brakes are 75s. ; they had a 3s. rise last
week.

A rise of half-crown brought International
Combustion shares to 6 British Thermo-
stat at a guinea are Is. 6d. up. Advances have
also been made by Automatic Telephones,
67s. ; Reyrolle, 70s. ; Telephone Condenser
Co., 21s. 3d. ; Thom Electrics, 25s. ; and
Associated Electrical ordinary, 53s. English
Electrics at 50s. 6d. are the pence to the good.
Johnson & Phillips are also 6d. higher at
74s. 6d. It may be of service to mention that
5,000 Johnson & Phillips have been on offer
at this price. On the company’s present-paid
dividend of 15 per cent, the yield is but a few
pence over 4 per cent. The security, however,
is first-rate of its kind. Crabtrees at 38s. are
a little better.

The deferred stock of the British Electric
Traction Co. is again to receive 30 per cent,
dividend, making 45 per cent, for the year
ended March 3l1st last. The revenue of
£760,293 is £7,700 up. The annual meeting
is to be held on June 23rd. The price of the
stock has hardened to 1175, affording at that
price £3 16s. 7d. per cent, on the money.

Tube Investments

Shares in the heavy industries are again in
demand and of these the ordinary shares of
Tube Investments occupy a high place from
the point of view of sound security. The
company has declared an interim dividend of
10 per cent, on the ordinary stock, the same
as that of a year ago. At the current price of
97s. the yield is about 4£ per cent, on the
money. Tube Investments are regarded as
being amongst the best shares in the heavy
group ; as, indeed, the price implies.

Brush Electrical

The Brush Electrical Engineering Co. has
started a new company, Brush (S.A.), (Pty.),
Ltd. Incorporated in Johannesburg, it is

(Continued on page 761)
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ELECTRICAL INVESTMENTS

Prices,
Dividend Middle
Price Rise
Company Pre- May or
vious Last 23 Fau
Home Electricity Companies
Bournemouth and

Poole 12* 12* 60/6
British Power and

Light 7 7 33/-

City of London .. 7 5* 28/-

Clyde Valley 8 8 41/6

County of London 8 8 41/-  +6d.
Edmundsons:

7% Pref. 7 7 34/6

Ord..ccvcrcrcines 6 6 29/-
Elec.Dis.Yorkshire 9 9 45/6
Elec. Fin. and Se-

curities 12* 12* 55/-

Elec. Supply Cor-

poration 10 10 46/6
Isle of Thanet .. Nil Nil 18/-

Lancs. Light and

Power 7* ™ 36/—
Llanelly Elec. e" 6 26/-
Lond.Assoc. Electric 3 4 23/6
London Electric 6 6 28/-
LondonPowerRed.

Deb...ccvvrrrnee. 5 5 104* +1
Metropolitan E.S. 8 8 40/-
Midland Counties 8 8 40/6
Mid. Elec. Power 9 9 44/-  —6d
Newcastle Elec... 7 7 30/6
North Eastern Elec

Ordinary 7 7 33/6

7% Pref. 7 7 35/—
Northampton 10 10 48/-
Notting Hill 6%

Pref. (£10) 6 Nil 11
Northmet Power :

Ordinary 7 7 38/6

6% Pref. 6 6 30/6
Richmond Elec. 6 6 25/6
Scottish Power .. 8 8 40/-
Southern Areas 5 5 23—

South London .. 7 7 28/-

West Devon 5 5 23/6xd

West Glos. 4% 3* 24/6

Yorkshire Elec... 8 8 43/-
Overseas Electricity Companies

Atlas Elec. Nil Nil 6/3 + 3d.

Calcutta Elec. 6* 6* 38/-xd + Gd.

Cawnpore Elec... 10- 10 35/-

East African Power 7 7 33—

Jerusalem Elec... 7 5 28/6

Kalgoorlie (10/-) 5 5 10/-

Madras Elec. 4« Nil 23/-

Montreal Power.. H 23 -

PalestineElec.“A’  4* 5* 41/-

Perak Hydro-elec. 6 7 10/-

ShawiniganPower 83cts. 90cts. 15 _x

Tokyo Elec. 6% 6 6 15

VictoriaFallsPower 15 15 4*

Whitehaillnv.Pref. 6 23/6
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Dividends and Yields

Dividend Middle
Compan re-
pany vious Last 23y
Public Boards
Central Electricity:
1955-60 (Civil
Defence) 3 3 100

1955-75 5 5 115

1951-73 4 44 107

1963-93 3* 3t 103*

1974-94 3* 3t 100
London Elec.TTans.

Ltd.cicene ad 24 97
London & Home

Countiesl955-75  4* 4} 113
Lond.Pass.Trans.:

A 4% 4% 122*

B 5 5 122*

C 3 3* 72
WesTMidlandsJ.E.A.

1948-68 5 5 108*

Telegraph and Telephone
Anglo-Am. Tel. :

Prefo 6 6 121

Def. 1t 14 30
Anglo-Portuguese 8 8~ 26/-
Cable & Wireless :

5* Pref. 5} 5¢ 113*

Ord. 4 4 82*
CanadianMarconiSI Nil 4cts. 9/3
Globe Tel. & Tel. :

Ord. 8** 5* 39/6

Pref. 6 6 30/—
GreatNorthernTel.

(£10) N NU 21*
Inter. TeL &Tel. Nil NU 16
Marconi-Marine.. 7 7* 34/-xd
Oriental Tel. Ord. 16 10 45/-
Telephone Props. 6 NU 17/-
Tele.Rentals (5/-) 10 10 11/9

Traction and Transport
Anglo-Arg.Trans.:

First Pref. (£5) Nil Nil 2/6
4% Inc. Nil Nil 6
Brit.Elec.Traction:

Def. Ord. 45 45 1175
Pref. Ord. 8 8 175
Bristol Trams 10 10 56/6
Brazil Traction .. $1 SU 268
Calcutta Trams.. 5% 6* 38/6
Cape Elec. Trams 5 6 26/-
Lancs. Transport 10 10 45/6

Mexican Light:

1st Bonds 5 5 1021
Rio 5% Bonds .. 5 5 105*
Southern Rly.:

5% Prefd. .. 5 5 79

5% Pref. 5 5 117*
T. Tilling 10 10 59/6
West Riding 10 10 4416

(icontinued on next page)

* Dividends are paid free of Income Tax.
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Dividend Middle
Company Pre- F;\Hac; Ro|?e \g%ld
vious Last 23 Fall
Equipment and Manufacturing

Aron.Elec.Ord. .. 10 15 60/— é So d(j
Assoc. Elec. :

Ord. .10 10 53— +6d. 315 3

Pref. .. 8 8 39/6 410
AutomaticTel.&Tel. 12£  12*  §7/- . q1/. 314 9
Babcock & Wilcox 11 11 50/6xd +3d. 4 7 3
British Aluminium 10 10 4716 4 4 1
British Insul.Ord. 20 20 52 314 0
British Thermostat

5/-) .. .18 18* 21/~ +16 4 8 1
British Vac. Cleaner

(5/-) .. .. 15 30 30/— 500
Brush Ord. (5/-) 8 9 9/- -3d. 5 0 0
Burco (5/-) .. 15 17*«  15/6 513 0
Callender’s .. 15 20 5% 316 0
ChlorideElec.Storagel5 15 80/- 315 0
Cole, E. K. (5/-) 10 15 30/— 210 0
ConsolidatedSignal 24 27* 6* +t 480
Cossor, A. C. (5/-)  7** 10* 25/- 2 00
Crabtree (10/-) .. 17* 17* 38— +3d. 412 1
Crompton Parkinson

Ord. (5/-) .. 20 22* 30/6 314 9
E.M.I. (10/-) .. 6 8 30/9 212 0
Elec. Construction 10 12* 52/- 416 2
Enfield Cable Ord. 12* 12* 56/— -1/- 4 9 3
English Electric 10 10 50/6 +6d. 319 0
EnsignLamps (5/-) 25 15 21/3 310 8
Ericsson Tel. (5/— 22* 20* 55/6 116 0
Ever Ready (5/-) 40 40 41/- 417 7
Falk Stadelmann ™ 7* 33/6 4 9 7
Ferranti Pref. .. 7 7 30/— 413 4
GEO.:

Pref. 6* 34/- 316 6

Ord.. 17* 93/— 315 1
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Dividend Middle
Price Rise Yield
Company Pre- May or p.c.
vious Last 23 Fall
£ s d.
General Cable (5/-) 15 15 15/- 500
Greenwood&Batley 15 15 42/6 71 2
nallTelephone(10/-)12* 12* 28/6 4 79
Henley’s (5/-) .. 20 20 26/9 314 9
4*%% Pref. .. 4* 4% 24/— 315 0
Hopkinsons 15 17* 66/3 55 8
India Rubber Pref.  5* 5% 23/6 413 9
Intl. Combustion 30 30 6* +* 412 a4
Johnson & Phillips 15 15 7416 +6d. 4 0 6
LancashireDynamo 22* 22% 95/3 +t 414 6
Laurence,Scott(5/-) 12* 12* 13/- 416 2
London Elec. Wire 7 7* 39/— 317 0
Mather & Platt 10 10 50/— 4 00
Metal Industries(B) 5 8 4716 3 76
Met.Elec.CablePref 5* 5% 21/3 5 3 6
Murex 20 20 105/9 315 G
Pye Deferred (5/-) 25 25 2716 411 0
Revo (10/-) 17* 17> 41/6 -11- 4 4 4
Reyrolle 12* 12* 70— 4+y 31 5
Siemens Ord. .. 7 7* 33/— 41 0
Strand Elec. (5/-) 7* 10 719 6 90
Switchgear & Cow-
ans (5/-) 20 20 18/6 581
T.CO.(10/-) .. 5 7* 213 + 4 310 7
T.0. &M 10 10 53/— 315 0
TelephoneMfg.(5/-) 9 9 11/3 4 00
Thorn Elec. (5/-) 20 20 25— +4/ 4 0 0
Tube Investments 20 20 97/- 4 2 4
Vactric (5/-) Nil Nil 14/9 —
Veritys (5/-) 7* 7* 716 500
WalsallConduits(4/-)55 55 48/6 410 7
Ward & Goldstone
(51-) 20 20 26/9 315 6
WestinghouseBrake 12* 14 75/- 314 9
West, Allen (5/-) 7* 7* I3 535

* Dividends are paid free of Income Tax.

Stocks and Shares {Continuedfrom page 759)

intended ultimately to handle products made
by the Brush Company and its subsidiaries,
concentrating at first on the manufacture
of coachwork. This Sir Ronald Matthews
stated at the meeting last week. He dis-
claimed any idea of being a pessimist, but “ if
we are to do all the things we want to do as a
nation after the war,” he maintained, “ in-
dustry should be free as far as is reasonably
possible from all hampering restrictions and
control ; enterprise, initiative and adventure
being given full scope”. The price of the
shares has recovered to 9s. There had been
a certain amount of selling lately on behalf of
people who, having bought the shares con-
siderably cheaper, preferred to take their
profit.

Brazilian Tractions

Brazilian Government bonds have been
rising in price by leaps and bounds, but
Brazilian Tractions have shown little dis-
position to sympathise with this movement.
The price is i better at 26|. Holders of the
shares admit impatience at the slowness of
their stock to respond to the call of Brazilian

Government issues, and they ask why it is
there should be this attitude of indifference,
on the part of investor and speculator alike.
The shares are now deemed to be on a dividend
basis of $2 per share, which, at the present
price, offers a good yield on the money.
Speculative investment is for the time being
neglecting the shares, possibly in favour of
others which happen to be more popular.

Free of Tax

To investors who like to see their dividends
paid to them free of tax, it may be of service
to draw attention to shares which are quoted
in our lists, and to mention a few others
which do not appear in the weekly group.
Amongst the former, Ericsson Telephones at
55s. 6d. pay £1 16s., and A. C. Cossor, at 25s.,
2 per cent. Calcutta Electrics, at 38s., give
£3 3s. 2d. per cent. Palestine Electric “ A ",
at 41s., return £2 8s. 9d. Delhi Electric
Supply & Traction ordinary shares are on
offer at 49s., to give £3 13s. 6d. Taking tax at
10s. in the £, the yields just mentioned must
be doubled in order to show a gross return
comparable with that of other dividends that
are paid less tax. The calculations are made
upon the last-paid dividends in each case.
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INFORMATION

Accepted Tenders and Prospective Electrical Work

Contracts Open

Where “ Contracts Open ” are advertised in our
“ Official Notices ” section the date of the issue
is given in parentheses.

Salford.—Electricity Department. May 31st.
Street lighting standards (36), steel or concrete.
(May 19th.)

West Midlands.—Joint Electricity Authority.
July 25th. Circulating water pumps and pump
house. (May 19th.)

Orders Placed

Newcastle-on-Tyne.— City Council. Accepted.
3-cwt. electric hoist (£128).— Herbert Morris.

Oldham.— Electricity Committee. Accepted.
Installation of upward jet system of water dis-
tribution in two cooling towers, Chadderton
works.— Davenport Engineering Co. Eleven
inverse time limit relays.— Ferguson, Pailin.

Rochdale.— Electricity Committee. Accepted.
Renewal of cable contract for further twelve
months.—W. T. Glover.

Western Australia.— Government
Board. Accepted. Electric lamps for
months.— British G.E.C.

Workington (Cumberland). — Electricity Com-

Tender
twelve

mittee. Accepted. Paper-covered cables
(contract extended for twelve months).—
British Insulated Cables.

Contracts in Prospect

Particulars ofnew works and building schemesfor
the use of electrical installation contractors and
traders. Publication in this section is no guarantee
that electrical work is definitely included. Alleged

inaccuracies should be reported to the Editors.

Alloa.— Completion of Hutton Park housing
scheme for Town Council ; Robert Beatson,
builder, Alloa.

Amble.— Central kitchen, Red Row; R. & G.
Brown, 34, Albert Street, Amble, Northumber-

land. “m

Bedlington.— Central kitchen at Colliery
(E2,266) ; J. W. Urpeth, Front Street, Bedling-
ton.

Bolton.— Farm school, Springbank, Turton ;
C. Herbert, borough engineer, Town Hall.

Cardiff.— Factory ; J. B. Fletcher & Sons,
architects.

Hutments for nurses, Caerau Hospital ; city
engineer.

Chesterfield.— Electric pumps, transformer,
switchgear, housing, etc. (E1,500) ; Chesterfield
and Bolsover Water Board, Saltergate.

Darlington.— Alterations in Northgate for
W. T. Avery, Ltd., and workshop for Sherwood
Bros. ; H. B. Richardson, architect, 3, Skinner-
gate, Darlington.

Daventry.—Pumping station for waterworks;
A. H. S. Waters, consulting engineer, 25, Temple
Row, Birmingham, 2.

Denny (Stirlingshire).— Building to accommo-
date six classes at Denny Public School; burgh
surveyor. >

Derbyshire.—New buildings for Chesterfield
Grammar School, Brookside Bar, Brampton ;
J. Harrison, county architect, County Offices,
Derby.

Edinburgh.— Club buildings at West Pilton
Drive, Edinburgh, for Youth Centre Committee;
E. Wilcock, hon. secretary, 15 Easter Drylaw
Place, West Pilton, Edinburgh.

Hebburn-on-Tyne.— Loading bays for A.
Reyrolle & Co., Ltd.; Cackett, Burns Dick &
McKellar, Ellison Place, Newcastle-on-Tyne.

Jarrow-on-Tyne.— Works additions ; Bewley

& Scott, contractors, Dunston-on-Tyne.
Kent.— Extensions, Chartham Hospital
(£1,250), youth centre, .Chartham (£1,250) ;

nurses’ accommodation, County Hospital, Dart-

ford (£2,500) ; additions, County Hospital,
Pembury (£3,860) ; dining room, Welling
Central School (£1,500) ; huts at Technical

School, Ashford (£1,250), William Gibbs School,
Faversham (£1,500) and Girls’ School, Sitting-
bourne (£1,250) ; additions to Technical Insti-
tutes at Gravesend (£4,900) and Maidstone

(£1,400) ; children’s home, Hadlow ; nursery,
Crofton Avenue, Orpington (£2,500) ; and
A.R.P. depots (£3,200) ; county architect,
Maidstone.

London.— School and hospital repairs
(£39,000) and partial development of housing
site, Camberwell (£10,000) ; L.C.C. architect.

Lewisham.— Works reconstruction, Courthill
Road, for S. W. Farmer & Son ; T. P. Bennett
& Son.

Factory additions,
Foster & Foster.

Manchester.— Central kitchen for 1,000 meals
at Hulme ; G. N. Hill, city architect, Town Hall.

Newcastle-on-Tyne.— Factory and offices ;
Page, Son & Bradbury, architects, King Street,
South Shields.

Works additions for George Angus & Co.,

13-25, Leathwell Road ;

Ltd., leather manufacturers, Walker Road ;
Hetherington & Wilson, County Chambers,
Newcastle.

Northamptonshire. — Extensions, Grammar

School, Towcester (£2,600) ; J. Perkins, county
architect, County Hall, Northampton.

Silverdale (Staffs).— Extensions, Chapel Street;
Silverdale Aerated Water Co., Chapel Street.

Stockton-on-Tees. — Workshop extensions,
Parkfield Works, for Ashmore, Benson Pease &
Co., Ltd.

Warwickshire.— Central kitchen, Wilnecote
(E4,950) ; youth centres at Solihull (£1,525) and
Castle Bromwich (£1,670); nurses’ accommoda-
tion, County Hospital, Warwick (£5,500) ; and
extensions to King Edward School, Nuneaton
(£5,000) ; county architect, Warwick.

Wigan.— Senior School, Springfield ; Rev. F.
Greenhous, P.P., Church of the Sacred Heart
Throstle Nest Avenue.
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TUBE COMPANY LIMITED
LUDGATE HILL BIRM INGHAM

phone cen 7/67 crams ‘flask'Birmingham

Sales Depots : London - Leeds 5 York Place

88 Goswell Road, E.C.I Swansea - | Grove Place
Newcastle-on-Tyne - St. Glasgow - 137a, St. Vincent
John Street Street
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FORRENWALS

LEAD ACID

BATTERIES

From
10 to 14,000 Ampere hours for
POWER STATIONS
HOUSE-LIGHTING
EMERGENCY LIGHTING

BRITANNIA BATTERIES LTD.

REDDITCH «WORCS.
B.7.9/41



WIRE WHEELS
AND BRUSHE S

We manufacture a full range of Wire
Brushing Wheels and Brushes for Muni-

W frce LD

GREAT HAMPTON STREET, BIRMINGHAM 18
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RESISTANCES

Although present circumstances
render it difficult for us to give our
pre-war service to all customers we
are still working in their interests.

New materials and manufacturing
processes which we are now using
to increase output also contribute
in large measure to improved
performance and reliability of our
products. Thus, when normal times
return, all users of Berco
Resistances will benefit by our
work to-day.

THE BRITISH ELECTRIC RESISTANCE CO. LTD.
OUEENSWAY, PONDERS END, MIDDLESEX

Telephone : HOWARD 1492

Telegrams : " VITROHM, ENFIELD.”
R.I.

SWITCH FUSE

Wide range of sizes and types
available, with Tinned Copper
wires or H.R.C. fuses.

Write us for more complete details.
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CABLE

AUCHMUTY7& RoT h ES%ANEr“m ILLSP, MARKINCH

LONDON
. Tudor Street, E.C.4

INSULATINC

M ANCHESTER
N~ rn Evchan”~B.d,,..

~COJjLAND

BIRMINGHAM

m6 Co.mor.

Row

reliability of-the
is the

The
generating plant
same as that of its dis-
tributive cable. And the
reliability of the cable is
that of its insulation!
That is why leading cable
manufacturers  use Tullis
Russell Rothmill Cable
Insulating Papers. Rothmill is
renowned for its uniformly
high quality, and isguaranteed
free from metals and grit.
A complete range is manu-
factured. Write for details.
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QUICK BOILING. SEAMLESS BOILER. SIZE 11 x 51x4
FULL AUTOMATIC HEAT CONTROL

Manufactured by:

Surgical Equipment SuppliesL™
WESTFIELDS ROAD, LONDON, W.3

Name of Local Dealers supplied on request

Something NEW
In Swilchgear! P CKERIN GS

Scrdoviso produce a new Plug-in Contactor

Here’s some news ! Sordoviso Engineers have L I F T S

produced a new design in Switchgear featuring
plugged-in relays and contactors which allow

immediate accessibility to the mercury switch PICKERINGS LIMITED
itself without the need of detaching a single screw. Electric Lift, Hoist and Crane Manufacturers
The coil unit (supplied with fuse and spare fuse) Globe Elevator Works, Stockton-on-Tees
is immediately accessible and interchangeable. London Office : 116 Victoria Street, S.W. 1

The main contact is in an entirely separate
compartment from the coil contact, so that the
highest possible degree of insulation between the two
is obtained, together with a most compact unit.
Every part of this newly-designed instrument
is, in fact, immediately accessible and can be dis-
mantled and rebuilt in afew seconds! Available
in three different ratings of 5, 10 and 15 amps,
with awide range ofvoltages up to 500 volts A.C.
(British & Foreign Patents). For full information write:

SORDOVISO SWITCHGEAR LTD.
220 The Vale, Golders Green, N.W. ||.’Phone: Gladstone 661 1-2
Contractors to Air Ministry, Ministry of Aircraft Produc-
tion.Ministry of Supply, Admiralty, War Office, Department
of Petroleum Warfare, G.P.O., |.C.l.— All Departments.
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BULLERS,
Telephon. :
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INSS

Another step forward In the Intricate business

of producing insulators of large dimensions

and exceptional capacity. These porcelains

for Oil Filled Bushings were supplied to a
recent order. To indicate their size we have shown
them in correct relation to a 10 H.P. Hillman Minx.
Reaching 80 inches in height, they stand out as a definite
advance in insulator manufacture. This represents a
biggish job, for which the Bullers organisation and
resources are well adapted—but we are also producing
insulators of smalland intricate design. So—whatever
your requirements in insulators and ironwork, make
sure by specifying Bullers

B ullers

IN SULATO RS

AN O IRONW ORK

OATLANDS DRIVE, WEYBRIDGE, SURREY

Walton-on-Thames 2451. Manchester Office : 19«, Deansjate, Manchester
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SPRING OPERATED ISION  5AND

from a few ozs. to | ton, inall

NONFHROLS  MEAS

including HIGH TENSILE
BRONZES. COPPER,
ALUMINIUM, ETC.

CHILL CAST

All sizes and types of self-winding
drums supplied for electrical cable
or pressure hose.

Our experience is at your disposal.

Quotations promptly upon receipt
of particulars of your requirements.

The NEWEY ENGINEERING CO. LTD.

BROOK ST., NOTTINGHAM

Telegram*: “ Newbeck, Nottm.” Phone: 41045/6 Nottm.



May 26, 1944

Electrical Review

all theadvantages of

ELECTRICITY
must be available

For all types of small

v houses and particularly

- housing schemes and cottage

property, the B.l./Macintosh

“ Under the Eaves ” Distribution System is

ideal. It has been used extensively for both
municipal and private housing schemes.

9 %

shwostol The system is simple, and almost un-
noticeable when installed. There are no

\M I unsightly poles, the overhead cables and

ainj HGHES boxes being erected under the eaves of

SHONEA the roof.

HLLG It provides an economical means ofgiving
a supply of electricity to a group of houses

Jrrot from a single distributing point.

tart»
e

woafl*»

UNDER-THE-EAVES’
DISTRIBUTION
SYSTEM -

BRTISH INLLATED GES

LIMITED
Heat] Office PRESCOT—LANCS. Tel. No. PRESCOT 65671
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INDUSTRIAL

il LIGHTING

i Two views of the
same unit, closed
and parcly exten-
a ded, to illustrate
range of movement
(scale 1710 full size)

UNITS

MEKELITE industrial Lighting Units are available
with various lengths of arms and pillar. Bases for
wall, bench or machine mounting ; for conduit or
side entry with clamp for supply cable. Also heavy
bases for portable use. Small reflectors for 12-volt
lamps can be supplied.

Catalogue sent free on request.

MEK-ELEK Engineering Ltd., 17 Western Road, Mitcham, Surrey

Phone: Mitcham 3072

Good
Stocks
of...

T=T-:

Romac H.T.
Terminals are avail-
able on cards for
re-sale in one dozen
boxes of4 ... or in
dozen or gross lots
for workshop use.

Price list sent on
request.

Enquiries for bulk
supplies are invited.

n.T.Terminals
Handy, quick - fitting type;

LIMITED
N.W.9

ROMAC
The Hyde,

ROMAC

INDUSTRIES
Hendon, London,

size 7 mm.
No baring of wire, no solder or tools required.

Csb'c«: Mekelsk. lorder

Famrerly EAST LONDON RUBBER Qo Ltd.

NLAMPS
INDUSTRIAL FITTINGS
CABLE&WIRING SUPPLIES

WARTON RD,, STRATFORD
LONDON.E.15. (MARylund 6611)
& BRANCHES
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rnHIS equipment is constructed for heavy duty to . . . .
Brush Welding Equipment is built

withstand the most arduous service conditions and ;
. T to cover four standard sizes,
conform to British Standard Specification 1071-1943. details asfollows
The illustration shows a Brush 90 kVA Transformer
- . . kV A
complete with incoming control switch and fuse, and (continuous OPERATORS
condenser for power factor correction, the whole rating)
mounted on skids for ease of movement. 54 Three at 300 amps
per arc
Three of six regulators are shown in the foreground. Six at 300 amps or 3
. 0 at 600 amps per arc
Each regulator has a capacity of 300 amperes per arc
and is fitted with a robustly constructed switch having 122 Nine at 300 amps
. er arc
36 positions to cover a current range from 35 to 30Q P
amperes. The switch is arranged for positive location 153 Twelve at 300amps or
6 at 600 amps per arc

in all positions. An indicator plate shows the current
ratings. 5-136
-THI-
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USED BY ADMIRALTY, M.ofS., G.P.O., H.M.
DOCKYARDS & LEADING ELECTRICAL FIRMS

FAN DISC LOCK WASHER

VIBRATION PROOF

Overlapping teeth cannot be flattened.
Teeth grip and cannot shake loose.
In steel or phosphor bronze. Sizes from
10 B.A. For all types of bolts and screws.

SEND FOR SAMPLES.

“What the eye doesn’t
see . . When a machine NORTHWOOD ST., ST. PAUL'S. BIRMINGHAM 3
has been repaired by

Collins you cannot see the

incorporation of some of

the many  “wrinkles”

which are the trade secrets

of Britain’s Premier Repair

Service. We don’t adver-

tise them, but they are

there to maintain our lead

and to enable us to

Guarantee every job from

the word “Go.”

y iU d lo

COLLINS

Collins Electrical Ltd.

115 Clerkenwell Road London EC 1
Holborn 0212-3-4
22Si. Albana Place Upper St. IslingtonN1 L
Canonbury 3227-8
9A Il Feather,tone Rd. Southall

Southall 0168 .
On AIR MINISTRY List
Made by The London Platinum Screw Mfg. Co., Ltd.

SOLE SALES AGENTS

ELCORDIA LIMITED

2 Caxton St., Westminster, London, SW.1
Telephone : ABBEY 4266
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AlA

ABLE IN ORDINARY OR TROPICAL FLUSH OR
PROJECTING CASES
AMMETERS AND VOLTMETERS ALSO AVAILABLE IN
CONTROLLER OR FLAMEPROOE CASES

50 TME) RATED G RENT ER O D

PAMHESADHRES OHARICNION
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POSITION

Switch interlock

Plug Interlock

Weekes' Watertight Plugs and Sockets
stand up to the hardest conditions of
use. They are available with, or
without, watertight interlocked switch-
fuse.

Plug pins mechanically guarded, contact
sockets shrouded and contact pins and
sockets are easily renewed.

Enquiries also invited for Cartridge
Fuses. Switchgear and Switchboards

UUIRE I 1te

ReSISTfINCe NCTS

1J -

IN  ADDITION
TO A
COMPREHENSIVE
RANOE OF
STANDARDISED
SIZES,

SPECIAL TYPES
ARE MADE AT
SHORT NOTICE

Send particulars of

your requirements

to our Technical
Service Dept.

31-32 TOW6 R 5TREGT* BIRMINGHRM 19

PHONE: ASTON CROSS 3463_4

- .- GRAMS'. OHMIC

ALWAYS IN STOCK

IMMEDIATE DELIVERIES

* BIRMINGHAM

ILW 1iIKCIS

(LUTON) LIMITED
WATERTIGHT
PLUGS AND
SOCKETS

RATINGS Up to 300 amps.,
500 volts, D.C. or A.C. Cable
entries as required.

Full deujls on request.

L.W. EKES
(LUTON) LIMITED

LUTON. BEDS.

London Office : 36-38 KINGSW AY. W .CT
Telephones : Holbom 1091 ; Luton 278
Branches at BIRMINGHAM. GLASGOW . NEWCASTLE

m
w. f g STROARE'

AITASTILV

LIGHTING STANDARDS

Send fcr Catalogue ER 220

AEE 1™ Birsinghats B
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THIS MARK IS YOUR

GUARANTEE
OF A GOOD QUALITY
PRODUCT

BARE COPPER,CADMIUM COPPER & BRONZE*WIRES
STRIP, STRAND, BARS, RODS, SECTIONS, TROLLEY
WIRE, OVERHEAD LINES, TELEPHONE & TELEGRAPH
WIRES, FINE WIRES, RADIO AERIAL WIRE, TAPES &
,» BINDERS-COMMUTATOR COPPER, COPPER FORGINGS,
FUSE WIRES, EARTH RODS, RAIL BONDS, ETC,

FREDERICK SMITH & CO.,

(Incorporated in The London Electric Wire Company and Smiths Limited)
ANACONDA WORKS, SALFORD,- 3 LANCS

Telephone: BLACKFRIARS 870OL (8Lines) Telegrams: ANACONDA MANCHESTER
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No. | Pump

AUTTHTV

Head Office :
GARFORD ST.

Telephone :
EAST 3768 & 3817

ENGINEERS

PRECISION MACHINING

AND FITTING

CONSTRUCTIONAL WORK
FABRICATED

SHIP REPAIRS

REDESIGNING

PORTABLE DIESEL

PETROL

Liverpool :
42 STANLEY ST.
LONDON, E. 14 LIVERPOOL |

Telephone :
CENTRAL 8847

WELDING

hLECTRICAL Review May 26, 1944

« HERBERI
MOTOR-DRIVEN CENTRIFUGAL PUMPS

robust, self-contained pump for
either A.C. or D.C. current.

Will give long, trouble-free service.
No.l No. 2
Height overall 16]in. 22in.
Maximum immersion 4lin. 5fin.
Approximate weight 401b. 561b.
Gallons per minute, suds 5 13
against a head of 6ft. | Oft.
Gallons per minute, oil . 2
against a head of 6ft. 6in. 10ft.

CATALOGUE SHEET ON REQUEST

ALFRED HERBERT LTD.
COVENTRY

ALL SIZES

ELECTRICAL REWINDING AND

HAMPTON WORKS

WM PINCS)/O\ LI M IT ED

AND
COMPRESSORS Csswonk v £ pERTS

AND ARC WELDING

PLANTS FOR HIRE

TWYNING ROAD, STIRCHLEY, BIRMINGHAM
Tel.: Kine’s Norton 2281 (2 lines). Grams : Radiagllls, B'ham
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& rorU t4 tatc& K,

Team work is the secret of
combined operations and team
work depends on uninter-
rupted inter -communication.
That this factor can be so
largely taken for granted in
all conditions is a tribute
to the technical supremacy
of Marconi equipment. In
every hemisphere, at every
altitude and over all the
seven seas it is sending and
receiving vital messages at all
hours of the day and night.

- MARCONI'S WIRELESS TELEGRAPH COMPANY
M A R ‘ O N I I ® LIMITED. THE MARCONI INTERNATIONAL

MARINE COMMUNICATION COMPANY LIMITED

» ELECTRA HOUSE VICTORIA EMBANKMENT LONDON W.C.2.

GODWIN PUMPS

ARE FULLY GUARANTEE

ttViI

TYPE O.H.P. AUTOMATIC WATER SYSTEM

For Estate and Farm Water supplies and Domestic and
Industrial purposes. Supplied In capacities from 575/4,240
Imp. Q.P.H. for Maximum Suction Lifts up to 22"
Write for lists of complete range of GODWIN PUMPS
and AUTOMATIC WATER 8Y8TEMS for Deep and
L] Shallow Wells, to SOLE MANUFACTURERS.

;T lMICMHA:ZL'ST STiEE(;TFT H. J. QODWIN LTD.
SPECIALISTS IN SMTCHBOARDS : QUENINGTON . . GLOS.
CONTROL PANELS-DISTRIBUTION CHESTER Telephone Telegrams:
BOARDS «FUSES T SWITCHGEAR PHONE - 376 7? / Coin St. Aldwyn 36 (S linee) Pumpe, Quenington

LONDON OFFICE: ABFORD HOUSE,WILTON RD, S.W.I
Telephone : VICTORIA S780
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24 -hour power econom.y.

This Crompton Auto-Synchronous Motor drives a Crompton D.C,
Generator to augment a factory supply. While doing so it corrects
power factor by operating at -9 leading. At off-peak periods the
whole unit is reversed and runs off the factory supply to feed

the A.C. network. There need be no waste where there is a

AHCOM
e Crompton Auto-Synchronous Motor.
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For quick, safe and economical repair
of commutators and other electrical
equipment

Westminster Commu-
tator Cement offers a
cheap, efficient, quick
method of curing dam-
aged insulation without
holding up the machine
for more than half an
hour. There is no need
to remove the armature
or skim the commutator
with a grinder. Dam-
aged mica can be easily
removed and gaps filled
with Westminster Com-
mutator Cement on the
spot, making a perma-
nent repair and saving
considerable time,money
and labour.

Used by Electrical Undertakings,
Government Departments, Lon-
don Passenger Transport Board,
National Physical Laboratory,
Railway and Shipping Com-
panies, Collieries, Stores, etc.

until trouble develops before
ordering. With present delays In
delivery valuable time may be lost
and the machine may remain idle
for several days or weeks.
Every user of electric motors should
keep Westminster Commutator Cement
outfits handy in case of emergency. A
sound investment | Obtainable direct
from the manufacturers.

1I 7 b

A complete outfit
colt* only

WESTMINSTER LABORATORIES LTD., West Works, PENN, Bucks.

These

AL,

approved and certified

Crnduitsand Fittings are consistently
reliab>e under the most arduous conditions
of service. You can specify none better.

[HTILITICh & IHHLIIICIE -

WALSALL Tl UE W9RK1 - .
PLECK ROAD*WALSALL» v/tmi PILIJLFUfIn

Lo Stores; 9Hoaland Mans West, Honland Si. ,W. 1 Phone: Heesm&25 U ret

m tFr/c/Etvey”.

71\n\'N

H/tTH

EIECTP/C (AMP

and save 50% to 70% of your
annual lamp replacement. They

prevent theft and reduce breakages,
by making it impossible for any
unauthorised person to remove
the bulb. Made in three standard
fittings for any Bayonet-type lamp-
holder.

Enquiries to :

fly
U'A

Dept. EJi.,

AGCADILLY W1
W REGENT.1900.
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Tiuitect Stftaoie

caw ufiny aneaid

The engineers responsible for equip-
ping 500 of Britain’s Power Stations
pinned their faith to Tudor Accumu-
lators. This confidence was justified
by the Tudor record of unsurpassed
efficiency and reliability. Many of
the largest battery installations in the
country are Tudor, and some of these

ACCUMULATORS

Electrical

Review

have been functioning without pause
or hitch for over 30 years. You should
specify Tudor for important jobs.

safetylyte (Patent No. 313248),
the Tudor Emergency Lighting
System, is automatic and instan-
taneous in operation. It is installed
in thousands of schools, hospitals,
factories and other large buildings.

The Tudor Accumulator Co., Ltd.,
50, Grosvenor Gardens.

London, S.W.i. SLOane: 0168/9

WT 35b 44

59
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Have you noticed that slight reflex action of the
large hands of certain big clocks? This is due
to the engaging and disengaging of the escape-
ment causing “ recoil.” Honest George Graham’s
invention in 1715, the amazingly simple dead
beat escapement, practically eliminated this
fault, proving so efficient that it is used for high
class clocks to this day. He improved, too, the
timekeeping of clocks by introducing mercury
into the pendulum bob; when heat caused the
pendulum to lengthen and slow the clock down,
the mercury expanded and rose in its tube, so
counteracting this effect.

gEOW §J-

PLUG IN TO GREENWICH TIME

JOiAt Mcix ILn LPtecUion
LTimeARjefdng.thm uréal
be Ln @ AexitlLjijwnand
a fte A tJu W 2 i/l

(VERB. SAPj

Review
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“SAX”

FIRE TENDER AND AMBULANCE
BELLS

THESE BELLS ARE OF THE FINEST QUALITY
AND WORKMANSHIP

SPECIALISTS IN

Ironclad, Wood Case, High and Low Voltage Electric
Bells, Relays, Indicators, Transformers, Wall Sockets
and Plugs.

JULIUS SAX & CO. LTD.

WEST LODGE, LOWER MALL
HAMMERSMITH, LONDON, W.6

RIVerslde 3891/2 Est. 1855

Control

FOR EVERY TYPE OF
POWER APPLICATION

DEWHURST &PARTNER Lt|

INVERNESS WORKS « HOUNSLOW « MODX
Tel Hounslow 008S 8 Grams : Dewhurst, Hounslo’
Scottish Office 26 B/ythswood So . Glasgow C 2
Telephone Douglas 0097
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OFFMANN

i |g h q ua I |ty Unsurpassed in every respect

61

BEARINGS

ELPFUL SERVICE from our Technical staff

. CHELMSFORD

THE HOFFMANN MANUFACTURING COMPANY

TRANSFORMERS

Al R-CO OLE D
AND

OolL IMMERSED
0-50 kVA

Also

SWITCHBOARDS and GENERAL
POWER EQUIPMENT
MANUFACTURED and SUPPLIED

Special wunits designed and built for any

LTD.

application

ESSEX

THE NELSON ENGINEERING CO. LTD.

NETHERFIELD WORKS, NELSON, LANCS*

phone 1545-¢c
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STRAND
RESISTANCES

UNRIVALLED

FOR THEIR
Pen E
APPROVED

ALL COVER/AENT DEP

THE STRAND

.ELECTRIC&ENGINERINC C°LTt

LONDON Dublin

/AANCHESTER

HART
Storage
Batteries

FOR
Electric Lighting and
.Power Installations

? |

fHIJ.leIIIILC TrrapT/’f-
'J 3& EEE

HART ACCUMULATOR CO. LTD.

MARSHGATE LANE, STRATFORD, LONDON, E.15

Telephones: MARyland 1361/3
Branches at
Birmingham, Bristol, Cork. Dublin, Glasgow, Manchester,
Newcastle-on-Tyne « Nottingham and Westminster

Review

may ¢o, i>

RELIABILITY

A 11 over the country, in munition
plants and other essential industries,
Hopkinson A.C. Motors are giving
reliable, trouble-free service.

A few sizes are available for
immediate delivery. Please send
your enquiries at once.

HOPKINSON

MOTORS

ESTABLISHED 23 YEARS

HOPKINSON MOTORS & ELECTRIC CO. LTD,
Park Royal Road,. North Acton, London, W.3.

DURATUBE & WIRE. LTD. T

Elthom
FACC5 ROAD. FilTHAM, MIDDLESEX. 3332

Natural In ail Grades and

Qualities. Stove Micas, Plates,
\Washers, Commutator Seg-
ents, Condenser Films, etc.

Moulding, Commutator, Flex-

ible, Heat-resisting Qualities,
Commutator Rings, Spools,
iTubes, etc.

Mouldings of any shape or
form. Tubes, Plates, Washers,
Shee(s In all thicknesses,

SEED TO THE MAHHFACTUREBS

The BIRMINGHAM MICA Co. Ltd.

South Road, Hockley, Birmingham

Telegrams : " Insulation, Phone, Birmingham.**
Phone: Northern 0118
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AN INDEPENDENT COMPANY. MAKERS OF E.H.T.
AND L.T PAPER MAINS CABLES, VARNISHED CAMBRIC
C.T.S. MINING TRAILING,  IVERITE " INSULATED CABLES
AND THERMOPLASTIC CABLES (P.V.C.)
BRITANNIC ELECTRIC CABLE & CONSTRUCTION CO. LTD. IVER, BUCKS
Telephone : IVER 491 ; Telegrams : " BRITANNIC, IVER ”
r\

Lionel Robinson

& Co. Ltd.
3 Staple Inn
London, W.C.I

Telephone * m HOLborn6322
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The TEMCO SWITCH

COMPLIES FULLY WITH B.S. MINIMUM
REQUIREMENTS (B.S.816 1938)

Surface, Semi-recessed and
Flush types

OUTSTANDING VALUE

Marketed by:

T.M.C. HARWELL (SALES) LTD.

BRITANNIA HOUSE, 233 SHAFTESBURY AVENUE

Telephone : Temple Bar 0055 (3 lines)
1<NDJ1, W.C.2

Telegrams : “ Arwelidite, Westcent, London ”

Note the tongue which
ensures perfect and
permanent contact. Easy
to fix. Nuts cannot
turn. All sizes from half to two inches

THE DONOVAN ELECTRICAL GO. LTD.
BIRMINGHAM 9

Electrical Manufacturers and Stockholders

ffy t efficiency g Q

The Spiral Tube and Components Co. Ltd.

Technical Department
OSMASTON PARK ROAD, DERB
Head Office - Honeypot Lane, Stanmore, Middlesex 1
Telephones - Derby 46067-8 Edgware 4658-9
Telegrams-Splral Derby 46067; Splratucom Phone London
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ELECTRICAL ACCESSORIES
FOR ALL WAR-TIME INSTALLATIONS

The Outstanding Quality ot
Accessories is well known. The Switchplug illustrated,
Catalogue No. P.1402, fully justifies its popularity, resulting
in ever-increasing demands which, bearing in mind present
oay conditions, we are endeavouring to satisfy.® May we
send you full details of the " BRITMAC ” Ironclad Range ?

" BRITMAC " Ironclad

o
Britannia Works
acocks green Wharfdale Rd. Tyseley
BIRMI

NGHAM

11

may i-u, w44

Telegrams:
hectomar

BRVINGAM
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Sensitive
Instruments

W e specialise In the manufacture of sensitive Moving
Coil and Rectifier Instruments. We are regularly
supplying these with sensitivities of as low as 20"A
full scale in both Moving Coil and Rectifier types.
These instruments are also available as Thermocouple
types as low as 1*25 mA full scale. Mirror Scales
and illuminated dials are also available if required In
Model 400 and 500 instruments.

W e also manufacture the following Instruments
M ODEL 200. 2"instrument with either round or
square covers.

M ODEL 250. 2$" instrument for flush or project-
ing mounting.

Send your enquiries to :— -

Yaylor electrical instruments ltd.
419-424 Montrose Avenue, Slough, Bucks.

Tel.: Slough 21381 (Alines). Grams: “ Taylins, Slough.”

lllustrated is a seven-cored tough rubber sheathed and waterproof cable that is

playing Its part in helping ships at sea

IMEREY CABLES WORKS LTD « LINACRE LANE .
H

BOOTLE . LIVERPOOL-

MERSEY CABLES

Rubber Insu.ai.ed Cables in all sizes for all purposes.
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IRONCLAD SWITCH PtuS UNITS

ELECTRICAL ACCESSORIES
FOR ALL WAR-TIME INSTALLATIONS

The Outstanding Quality of “ BRITMAC ”

Ironclad
Accessories is well known.

The Switchplug illustrated,
Catalogue No. P.1402, fully justifies its popularity, resulting

in ever-increasing demands which, bearing in mind present
day conditions, we are endeavouring to satisfy.® May we
send you full details of the “ BRITMAC ”

Ironclad Range ?
POINTS 0F

PERFECTION

<e*| Khl PiaiaS@IMIS»ILTIB)

Telephone :

ritannia Works Telegrams :
ACOCKS GREEN Wharfdale Rd. Tyseley HECTOMAR
1642 5 LINES B I M I N G H A M ]1 BIRMINGHAM
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Sensitive
Instruments

W e specialise in the manufacture of sensitive Moving
Coil and Rectifier instruments. We are regularly
supplying these with sensitivities of as low as 20"A
full scale in both Moving Coil and Rectifier types.
These instruments are also available as Thermocouple
types as low as 125 mA full scale. Mirror Scales
and illuminated dials are also available if required in
Model 400 and 500 instruments.

W e also manufacture the following instruments

M ODEL 200. 2"instrument with either round or
square covers.

M ODEL 250. 2\" instrument for flush or project-
ing mounting.

Send your enquiries to :—

+AYLOR ELECTRICAL INSTRUMENTS LTD.
419-424 Montrose Avenue, Slough, Bucks,

Tel.: Slough 21381 (4 lines). Grams: " Taylins. Slough."”

lllustrated is a seven-cored tough rubber sheathed and waterproof cable that is

playing Its part in helping ships at sea . . . MERSEY CABLES

SEY CABLES WORKS LTD « UNACRE LANE . BOOTLE . LIVERPOOL- Rubberinsured Cablesin all sizes for all purposes.
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ioo kW mobile unit
giving a 220 volt D.C.
two -wire supply, or
alternatively, 50 kW at
no volts.

1000 kw, 500 volt
mobile rectifier sub-
station for railway
workshop supplies.

Two examples from the wide range of mobile and transportable
rectifier sub-stations which have been supplied by the G.E.C. for every
variety of application. WRITE for Technical Descriptions Nos. 353 and 378.

Advt. of The General Electric Co. Ltd. Head Office: Magnet House, Kingsway, London, W.C.2.
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Friday’s issue S for ,nseHion m the follox@
g/lon ay, at Dorset u Cegjteg P_to First post on
.E.1 “(For urlif: House, Stamford Street, London,

A A RGE /ff;);%rivé‘ |sérﬁ)gr§|;¥'>|n this section
HEES) aaohiisesring

minimum 2 lines or fo
the advertiim‘"“?% i '@%nbg;(o%' Qr hWIJaerg
an additional charge éwgc% for_rpostage@_repﬁigs. !
SITUATIONS WANTED.—Three insertions under
this heading can be obtained for the price of two
if ordered and prepaid with the first insertion.

Review

DVERTISEMENTS

K im !eTi?--adVer‘iseme"ts pyplished under

69

firm or indjvidyal should be geram, Particular
tions to this effect, addresse y f>57ruc-
B CTBL I RN Tl ek VS 1" 4R el 1R

8&@}85@ lver eFen |£)ncg0ﬁ rB>0x ’;‘rﬂﬂmae:r[ will ngfargg
addressed to the Box Numbwin th "~ should be
c/o F.LECTRICAL REVIEW n the.advert‘sement,
ford Street, London s ET ' ?£rSet House’ Sta™:
Orders should be made nivahS fqugr Pestal
REVIEW LTD. and crossed e LECTRICAL

Original testimonials should not be sent with applications for employment.

WHITSUN

Classified Advertisements for our issue
of June 2 closed for press first post
on FRIDAY, MAY 26

SITUATIONS VACANT

JMore ol the vacancies lor women advertised in these
columns relates to a woman between 18 and 41 unless such

age of 14. or (6) is registered under the Blind Persons Acts,
or (C) has a Ministry of Labour permit to cdlow her to
obtain employment by individual effort.

BOROUGH OF KING'S LYNN
Electricity Department
Appointment of Shift Charge Engineer

A PPLICATIONS are invited for the above at the Coun-
cil’s Generating Station. Salary in accordance with
N.J.B. Schedule. Class D. Grade 8. at present £345 per

annum.
THe position is superannuated and the successful can-

didate will be reqsuwed to patss a{negical examination and
contribute t0 the SUPerannuation fund.

Applications, giving age. details of training and experi-
ence with conies of fecent testimonials, to be delivered to
the undersigned”iot later than Monday, 5th June. 19

44,
¢. W. JACKSON.
Engineer and Manager.

151

i
Elec}ricity Works. l|

KIngER YO 1944,
BOILER HOUSE ENGINEER

OILER House Shift Engineer required in 94 M.W. Power
B 1 Station to _be reSé)ons ble to the _Charg_e Engineer  for
operation 6f H . wateF Qe beilers, includinggimbustian
efficiency control. in with N.J.B. Schedule.
§7E0US" Grade 9 at present £372 per annum. Applica-

$E. Corporation
"DeiartmentTefen* Hull, not later than 9th
June. 1944. ]

a n excellent opportunityy :

origination of schemes aad) * e w : 0 r
preparation of predimmavy visuals,

O T T e g o gy
A HeEfe’Kdwan Aby  weU-knowr. electric Arepair

ifivernd”~"C nS~H rc/” o The Electrical
Review.

d.floor
of

p9,l

/w'IONTKACTS Manager required by company engaged on
" complete |nstalfat|on of underground cablef, (au
pressures), erection of overhead lines, etc. =~ Applicants
must have flrst-cl®s experience, including estimating and
be capable pf undertaking complete responsibility.~ Per-
manent position.  Applications will be treated” in the
strictest confidence.  State_age. experience and salary
expected to—Box 184, c/o The Electrical Review.
DESI NER or Manager with designing experience
required for the manufacture of Eleciric Junction
2 “ . s .
ﬁo‘ﬁ for _sws(aisll—e anpllcant. Applications will be treated
in the strictest confidence. State age. experience and salary
expected to—Box 182, c/o The Electrical Review.
ELECTRICAL Contractors_in Leeds require experienced
Storekeeper. Must be fully conversant with all types
of electrical Installation materials and be_ capablé of
organising receipt and despatch of such materials for large
contracts. _ Excellent post-war prospects for right man
with initiative. Reply, givin

etails e, experience
and  salary required, fo—

d
142, c/ e Electrical

eview.
TALECTRICAL Contractors, with head office in London,
. opening branch in Glasgow, require Area Manager,
with knowledge of all classes of power and Ilghtln%lns_ta la-
tions, preferably with connection in Scotland. etails of
experience agEe and remuneration, in confidence, to—Box
117.clo The Electrical Review. . o
TAMLECTRICAL Manufacturers require Lightin
sentatives fgr Scotland. North-East Coast.
West Country with South Wales. London.

lighting _knowledge desjrable. ) 1 \
muneration vv(nh sound post-
s know

age limit 36. ReasqQ ab}e dre
r prospects. Detalls of edycation, area n. National
re tl\%wand If car driver, to—Box 4986. c/o The

full of a
0X o

Repre-
orkshire.
Electrical and
x-Service men preferred

li

VP Sé) I
CHTcAlRe

TALECTRICAL Wholesalers require a Clerical Assistant.

conversant with tr and materials as handled.—
Box 24. c‘?o Slahe ﬂéchfrlcgldﬁewew. !

XM"EMALE Assistants required for the supervision of

interesting statistical and technical work in an Electric

Lamp Factory. t least secondary education and fair

aptitude for simple calculations ahd record keeping de-

sirable. Permanent an rogresswe positions with “good
re offere

ost-war prospects a d, but temporary services of
eally su#ab?g appﬁcants will be considered. at

1
ce for partjculars to—C Limited. Kem stonp\?vgrks
Begrord” Bhone. Bedfor@l%eg%. ’ P 128
facturm tur_bo—tP/pe alternators. A glicants should
have experience in preparation of wmde hand assembl
R]lvmg details of experience, to the Mlnlst’\r]y of Labour and
ational Service. R.0-5A (1) (_T_zeference 0. 19). 28. Great
N e-upon-Tyne, 2.
OVERSEAS Employment; Armature Winders urgently
required _for service with the Admiralty. Glbraltar.s
overtime  and _allowances. . Free furpished quarters,
leaflet containing full details will be furnished to_suitable
detalls of age.. National and Armed Forces registration
numbers, tralnlng,sgﬁ?etgence and name of present em-
ower Committee (Ref. 1247), Ministry of Labour and
V\;’;\téo;al Service.

TAOREMAN required for a North-East Coast firm manu-
of large stators and rotors for this class machinery. Write
ice.

orth Road. Newcastl 121
Rate of pay for week of 47 hours. £4 11s. to £5 5s.. pl UA
applicants.  Written apPIicatlons (no interviews), giving
ployers. should be —The Secretary. Overseas Man-
lexandra House, Kingsway, London.
156
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TNSPECTOR required to take charge of inspection and
_quality control in works producing specialised elec-
trical components. Knowledge of electric motor manufac-
ture preferred, experienced A:1.D. procedure. Permanency
to right man.—Box 146, c/o The Electrical Review.
T EADING firm of cable manufacturers require services
N of a Sales Engineer with live connection among elec-
mu% supply un erj(aklng'q:s and large buyers in London
and the Home Counties. _Fullest details of past experience
and salary expected to—Box 159. c/o The Electrical Review.

/"VVERSEAS Employment : Assistant Mechanical Engi-
neer required for the electrical branch of the Nigerian
Government Public Works Department for one tour of 12
to 24 months, with possible permanency. Salary £475.
rising to £660 a year. Separation allowance for married
men’is £96 on salary of £475. Free passages and_quarters.
Candidates must have served an apprenticeship in a giood
engineering works and have experience of Babcock boilers,
steam turbines, reciprocating internal combustion engines
and gas producer plant. They must be competent to take
charge of shift and run small power_ station. Written
applications (no interviews), giving details of age. National
and Armed Forces registration numbers, training, experi-
ence and name of preSent employers, should be sent to—
The Secretary. Overseas Manpower Committee (Reference
1931), Ministry of Labour and National Service. Alexandra
House. Kingsway. London. W.C.2. 154
X>RODUCTION Manager required by company engaged
in the manufacture of Electrical Equipment. ppli-
cants must have first-class technical education up to degree
standard, sound practical training and complete knowledge
of modern methods of works production and management.
Permanent and progressive position for applicant with
sound experience and initiative.  Applications will be
treated in the strictest confidence. State age. experience and
salary expected to—Box 183. c/o The Electrical Review.
ELIEF Switchboard Attendant. _Required, for power
station in West_Country. Switchboard Attendant.
N.J.I.C. conditions. Zone “ B.” Present wage. 27.14d.
per hour, rising to 28.09d. in immediate future. Candi-
date must be accustomed to synchronising and controlling
large turbo-altemators and to”grid operafion. Position is
permanent and  pensionable to suitable. man. Before

applying, candidates should ascertain if release from
%resent empl%ment will be agreed to, if appointed.—
ox 150. c/o The Electrical Review.

( for municipal power station
in S.\W. area, the following staff: Turbine Drivers.
25.87d._per hour; Assistant Turbine Drivers. 24.34d. per
hour: Boiler Firemen. 25.24d. per hour; Assistant Boiler
Firemen. 24.0ld. per hour: Ash_Conveyor Attendants.
23.98d. per hour; Fitters’ Mates. 21.42d. "per hour. The
positions are permanent and pensionable for suitable men.
A medical examination is necessary. Thefirst five categories
above listed comprise shift workers, and. in_the case of
the first four, previous similar experience is necessary.
In all cases it will be necessary for applicants to ascertain
their position regarding release from present employment.
In view of the acute housing shortage in the area, success-
ful applicants_ who are married, or have dependants livin
with them, will, during the_period of hostilities, and whils
awaiting a house, be paid Iodgln_g allowances_on the
P{Ilms‘tlrvy of Labour scale—Box 177. c/o The Electrical
eview.
E ALES Correspondent and Estimator to handle enquiries
A and orders for A.C. Electric Motors. Full particulars
of age. education, training, experience and salary required,
to—Box No. 226. Reid Walker. Field House. E:C.4." 4985

~PHE following vacancies exist in the Mlnlstrg of Aircraft

Production  Technical Officers and Technical Assis-
tants H (Order No. P.P. 229). Requirements, authorship,
compilation and editing of technical_handbooks or manuals
relative to equipment in use by the R.A.F.. e.g.. airframes,
aero engines, marine craft, mechanical transport, balloon
barrage ” equipment, instruments, armament, radio elec-
trical_and 7%round equipment.  Salaries, technical officers
(male) £275-£580 per annum, (female) £275-£520 per
annum; Assistants n (male) £315-£375 per annum, (female)
£265-£300 per annum. All salaries carry war bonus.
Assistants receive payment for overtimé.  Technical
Hlustrators or Commercial Artists gmt necessarily engineer-
ing draughtsmen}\ éOrder No. P.P.188). Requirements,
illustration of R.A.F. manuals and handbooks dealing with
technical equipment in use by R.A.F. and preparation of
diagrams _for ‘training purposes. Salary from 70s. per
week to £327 12s. per annum, according to qualifications
and experience, plus war bonus. Payment for overtime.
A_ppllcatlons in_writing _?[10 interviews), stating date of
birth, full details of qualifications and éxperience (includ-
Rllcal order of %osts held) and quoting
R\/ﬁ)p(o riate Order No., should be addressed to—The
inistry of Labour and National Service, Appointments
Departiment. Sardinia St.. Kingsway, London. W.C.2. 155

T> EQUIRED immediatel

ing a list In chronolo
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O ALES Representatives required for Atlas Electric Lam%
A Remunerative positions with excellent post-war Pl
Eects for keen, energetic men not liable for military service.
Ionnectlons amdongstt ele%(rllcal and h'art_Jwaredtr%deDiaSg\a
arge users an gdvantage. Salary, commission and e
W%te |sn configence, \%fth eterxylls Qg]past record, topE »OX
S.R.12, Thorn Electrical Industries. 105. Judd Street
h‘iﬂg&'{/é"ﬁ&h required for Liverpool and tanchester
area. E.L.M.A. manufacturer. State connection
references, salary required.—Box 127, c/o The Electrical
Review.
APPOINTMENTS FILLED
Dissatisfaction having been so often expressed that un-
successful applicants are left in ignorance of the fact tnat
the position applied for has been filled, may we suggest
that Adverusers.n_ouf}y us_to that effect when they have
arrived at a decision? W will then insert a notice free
of charge under this headln/g. i
JJOXES 4740 & 4943—Assistant (Male).
SITUATIONS WANTED
/~10MMERCIAL Engineer and Sales Manager, with 25
. years’ administrative experience, wishes to contact
live concern interested in post-war sales expansion, home
and export. Salary £1.500 or equivalent.—Box 5911. c/o
The Electrical Review. ) . i
/COMMERCIAL or technical position required by young
Radio/Electrical Engineer, exempt, best education,
technical training of degree standard, several years’ prac-
tical and trade” experience, linguist, used “commercial
correspondence.—Box 5908, c/o0 The Electrical Review.
"CALECTRIC lamps,_ associated products and components.
-3 Production specialist with wide experience desires post
in managlerlal or consulting capacity.—Box 5912. c/o The
Electrical Review. . . i
"C'LECTRICAL and Mechanical Engineer (33). apprentice-
-*-i ship, sound experience electrical machinery, includin
design, production, repair and sales, seeks post with goo
firm. A.M.I.E.E.—Box 5892. c/o The Electrical Review.
XALECTRICAL and Refrigeration Engineer. A.M.LLA..
M.RS.ES., at Ilbe_rt%/ to take post as business manaw_ﬂ?r
or partner_for immediafe activity.—Box 5906. c/o e
Flectrical Review. i o i
‘C'LECTRICAL Engineer (29). sPemaIlsmg in_the design
i and manufacture of electrical measuring instruments
and allied_equipment, seeks to contact company who can
offer a suitable field of actlvny;_lpost—war. .or possibly in
the near_future.—Box 5907. c/0 The Electrical Review.
"CALECTRICAL  Engineer (49) desires position as
A representative or agent in London and Southern
Counties, connection with Government departments, supply
aRueth%mles and trade.—Box 5887. c/o The Electrical
View.
‘CI1LECTRICAL Supervising Engineer seeks position elec-
trical contractors. 25 years™ experience In control of
contracts, office routine, labour, store control. Free.—
Box 5*63. c/o The Electrical Review. .
‘ENGINEER (40). discharged R.N., regular electrical
experience, proven record of co-ordination_ and co-
operation. available short notice, seeks contact with estab-
lished concern. London. Home Counties, S. or S.\W. Mid-
lands. with view to permanency. Negotiations, plans and
estimates, technical literature, purchase and sales, contract
and office staffs, plant and maintenance. Some experience
mechanical ass_embIF¥ and building construction.—Box 5905.
c/o The Electrical Review.
FOR SALE
Traders buying and selling hereunder must observe the
Restriction of Resale Order, S. R. 0. 1942 No. 958.

WATER TUBE BOILERS IN STOCK

Three 12,000 Ibs. evaporation, 200 Ibs. W P
One 12,000 .. . 160 ..
One 4.000 160 ..

We install complete, including brickwork. Economisers

Pumps. Piping Valves. Generating Sets and Motors _in
stock.  Please send us _g/our enquiries: we can eive
immediate delivery.

BURFORD. TAYLOR & CO. LTD.,
Boiler Specialists. Middlesbrough.
Telephone, Middlesbrough 2622.
32
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SHEFFIELD CORPORATION ELECTRICITY DEPT.

Sale ol Redundant and Scrap Plant
Neepsend Generating Station

rpHE Electricity Committee invite. Tenders for the
purchase and removal of the followmgi equipment from
the Neepsend Generating Station, Club Mill Lane, Sheffield.

Two Stirlin(]; Water Tube Boilers with economisers
areuri haonucrllary plant, original capacity 30.000 Ibs.

Two Stseel Feed V\Gater Tanks. | 0.000
Four Steam Feed Pumps, original capacity 10.
galls, pemwur. P 9 pacity

Fouar"S!’EIeg}rhcoul?feed Pumps, original capacity 20.000

Five Keith Blackman Fans and Motors.
One 5-ton J!)b Travelling Steam Crane by Messrs. Coles
Ltd., Derby.

Eleven 2-phase Electric Motors of varying sizes.
SO—

One English Electric Co. 10,000-kW Alternator ill a
%ama ed congmgn, lying at the English Electric
0. s yard at Stafford.

Al

A schedule and specification_of the plant for disposal
will be available on and after 27th Ma¥. 1944. on applica-
ion to the undersigned, and the plant may be inspected
y appointment.

In the execution of the work of removal the successful
Tenderer will be required to comply with the Standin
Orders of the Cjéy (%UIFI%H relating ‘to standard rates o
wages and conditions of labour.

The Corporation reserves the right to accept Tenders for
the whole or part of the plant referred to.

Tenders to be forwarded to the_Town Clerk. Town Hall.
Sheffield. 1, enclosed in the official envelope provided,
which must be sealed and bear no name or mark indicatin
the sender, and received b{ him not later than first posi
on Monday, the 16th June, 1944.

T%nders received after the time stipulated herein will
not be considered.
john r.struthers.

General Manager.

Commercial Street.
feld. L.
181

Sheffield
May, 1944,

ELECTRIC MOTORS & DYNAMOS

hold one of the largest stocks of New and Second-

hand Motors. Secondhand machines are thoroughly

z\)/\\?errllauled. Inspection and tests can be made at our
orks.

For Sale or Hire. Send your enquiries to:—

BRITANNIA MANUFACTURING CO.. LTD..
22-23 BRITANNIA STREET. -
CITY ROAD. LONDON. N.I.
Telephone: 5512-3 Clerkenwell. 13

ECONOMISERS IN STOCK

TWO Green's Economisers, 208 tubes, 250 Ibs. W.P.
ONE Green’s Economiser, 128 Tubes. 185 Ibs. W.P.
All guaranteed re-insurable apd first-class condition only
low prices. Quotations per return. Installations delivered
and erected complete.
BURFORU, TAYLOR & CO. LTD.,
7, Commercial Street, Middlesbrough. Telephone 2622.65

MODINSTAL ELECTRIC COMPANY. LIMITED
INDUSTRIAL "RA-RED APPARATUS F°R

COMPLETE EQUIPMENTS.OR SINGLE UNITS
GUARANTEED HEAT GENERATORS.

HLDHAM WORKS, OLDHAM TERRACE,
ACTON, W.3, LONDON.
Telephone: Acorn 3504/5.

APPARATUS, DULL EMITTER SYSTEM~”

M E C.
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STIRLING CORPORATION

Electricity Undertaking

Power Station Plant for Sale

o FFERS are invited for the whole or part of the follow-
ing plant, all of which is in first-class working order:

(1). 4 LANCASHIRE BOILERS, each 8 ft. X 28 ft.,
working pressure 160 Ibs, per sq. in. Safety valves, stop
valves and water gauge fll'tln_?s of Hopkinson’s Ltd. manu-

cture. BAII eight furnaces fitted with Neils Patent Rocker

urnace Bars.

diameter, cylinder
R . pumps fitted with
Steam ends fitted with U.S. pack-
ing. all complete with spares.

(3) 224-TUBE GREENS ECONOMISER, complete with
scrappers and gear.

.(4) 300-kW GENERATING SET. Beiliss & Morcom
triple expansion en%me having cylinders 12". 17" and 26"

12" stroke, speed 375 r.p.m., 430 b.h.é)., direct coupled
to Dick Kerr 6-pole D.C. generator. 480/500 volts. 625/
600 amps, (shunt wound), 375 r.p.m. .

(5) 220-kW GENERATING SET. Allen 3-cylinder com-
pound engine, having cylinders 14". 18" and”18" x 10"
stroke, sgee 375 rp.m., 425 b.h.p., direct coupled to
Siemens 6-pole compound D.C. Generator, 500/550 volts.
440 amps., 375 r.p.m.

_Also ‘quantity of 6" and M.S. and Copper_Steam
Piping and Hopkinson’s and Ferranti Main Stop Valves.
Can be seen by appointment. 171

ENGINES

A P 1-b.h.p. vertical single-cylinder PETTER Atomic Diesel
i Engine, new 1932, 375 r.p.m., cold start, complete
with accessories. i .

37i/42-h.p. vertical smgle-cylmder CROSSLEY enclosed
Diesel Engine, No. 103235. new 1935, 500 r.p.m., cold
start, complete with accessories, . X .
_ 43/49-h.p. CROSSLEY horizontal sm(_ile-cyllnder solid
injection cold start Diesel Engine, No. 91399 (1925). 250
r.p.m., complete with accessories, i i

27/30 h.p. NATIONAL vertical 3-cylinder hé%h—sineed
Diesel Engine, type “ 3D.” No. 0; new 1939, 1.000
r.p.m nd or” compressed air starting, complete with
Diesel
r.p.m..

accessories. . . .

26-h.p. CROSSLEY horizontal single-cylinder
Engine, type H.D.E.8, No. 40. new 1935, 340
cold starting, complete with accessories.

We can offer generators with any of the above.

BRISTOL
4996

NEWMAN INDUSTRIES LIMITED, YATE,

FOR SALE

kW Diesel Generating Set. comprised of 28-b.h.p.
ZO‘NATIONAL vertical 3-cylinder water-cooled Diesel
engine. 1.000-r.p.m.. No. 42710. new 1939. direct coupled
to 20-kwW. 230-volt. D.C. compound Generator, complete
with engine accessories and shunt regu ator.
P - Set. comprised_of 45-b.h.p.
No. 220399. 375 r.p.m.,_direct coupled to 460-volt D.C.
compound Generator. 375 r.p.m.. with shunt regulator
and accessories.

NEWMAN INDUSTRIES LIMITED, YATE, BRISTOL

ARC WELDING MACHINES FROM STOCK

WE offer our latest type No. 2 Max-Arc_Welder for
|r8med|ate delivery,” 15/250 amperes, Operates off
any A.C. supply voltagé. Send for details.
MAX-ARC WELDERS LTD..
190. THORNTON ROAD. CROYDON.

THOrnton Heath 4276-8. -
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GEORGE COHEN, SONS & CO. LTD.

SUPPLIERS OF SECONDHAND

GUARANTEED ELECTRICAL
PLANT.

SHOWROOMS AT : WOOD LANE.
LONDON. W.I2.
Telephone: Shepherds Bush 2070.

STANNINGLEY, NEAR LEEDS.
Telephone: Pudsey 2241.

27
FOR SALE
“LerykW Generatin% Set, comprising BELLISS &
MORCOM 215-h.p. compound engine, steam 150
Ibs., speed 450 r.p.m., direct coupled to™ 230-volt D.C.
& PLATT, with control panel.

Generator b{ MATHER
DITTO PLANT, . .
100-kW Generating Set. comprising vertical compound

engine by HOWDEN, steam 150/160 Ibs., speed 450 r.£.m.,

direct coupled to 500-volt D.C. Generator by DICK KERR.
75-kW "Generating Set. comprising veftical compound
engine by BELLIS RCOM. steam 120 Ibs., speed
.m., direct coupled to 220-volt D.C. Generator by

525 r.
ELECTROMOTOR . ] . .
t, comprising twin-cylinder vertical

S.
49-kW Generating Se 1
engine, steam 70/90 Ibs. pressure, speed 400 r.p.m.. gge(ié

couBIed to 100/140-volt D.C. Generator by MAV
COULSON.

NEWMAN INDUSTRIES LIMITED, YATE, BRIST(i)7I21

REBUILT MOTORS AND GENERATORS

LONG deliveries can often be avoided by purchasing
rebuilt secondhand plant. We can redesign or replace
surplus plant of any size.

SEND US YOUR ENQUIRIES.

OVER 1,000 RATINGS ACTUALLY IN STOCK HERE.

DYNAMO & MOTOR REPAIRS LTD.,
Wembley Park, Middlesex.
Telephone: Wembley 3121 (4 lines).

Also at Phoenix Works, Belgrave Terrace, Soho Road,
Handsworth. Birmingham.

Telephone: Northern 0898. 2%

B.A. BRASS & STEEL SCREWS,
STUDDING, SPRING WASHERS,

NUTS, WASHERS.
ETC.

London Stocks. Enquiries Welcomed.
Small or Large Quantities Supplied.

APEX SALES,
6. LEASIDE ROAD. LONDON. E.5.
STA. 7131

5859

A large stock of surplus A.l.D. Turnbuckles, etc., also
Searchlights (gale or hire). Mirrors. Lenses. Carbon
Rods, Ebonite, Fibre, also Winches of our well-known
self-sustaining types.  Hundreds of thousands supplied
during the last "40 years to_Govt, departments, corpora-
tions and traders.—London Electric_Firm. Croydon. X
number of modern_first-class Ruston Hornsby horiz.
\ cold start Diesel Engines, 10-60 h.p.. available for
quick delivery.—J. Gerber & Co. Ltd., Wembley, Mdx. 164
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SPECIAL OFFER

OHN  THOMPSON _SELF-CONTAINED SLPEK

ECONOMIC BOILER, new 1940 (worked for 18
months only), 8i ft. dia. x 14 ft. long, 8,000 Ibs. per hour
evaporation.” 180 Ibs. pressure. Complete with triumph
stokers, induced draught fan, coal elevator and motors.

Inspection near London.
INDUSTRIES LIMITED. YATE,

NEWMAN BRISTOL
4998

A.C. and D.C. House Service Meters, all sizes, quarterly
and prepayment, reconditioned, guaranteed one year.
Repairs and. recalibrations.—The_Victa Electrical Co., 47,
Battersea High Street. S.W.11. Tel. Battersea 0/80. 19
.C. and D.C large stocks, full
Works, Milo Road.

22). 5881
from stock, for

Motors, all sizes,
uaranteed.—Milo Engmeermﬂ4
h.p.,

East Dulwich. S.E.22 (Forest Hill
.C. Motors. 1/50th h.p. to 2- , frol
essential work only.—Johnson En%meermg, 86. Great
Portland Street. W.l. "Tel. Museum 6373. lo
.C. Welder, petrol driven. 12 kW. 230/1/50. self-
contained. semi-portable, as new.—J. Gerber & Co
Ltd.. Wembley, Middx, . o1
ables, all sizes quoted for: good deliveries

ERIAL
against Government contract numbérs.—Edwardes
Bros., 20. Blackfriars Road. London, S.E.I. 5915
Alte rnating Diesel sef. 31 KVA, 400/3/50, 1.000
rén.m., coupled to 4-c¥\ll. vert, cold start Ruston engine.
—J. Gerber & Co, Ltd.. embleg. Middx. 163
LTERNATING Petrol Set, 60 kVA. 400/3/50. self-
contained, rad. cooled, semi-portable, as new.—J.
Gerber & Co. Ltd.. Wembley. Middlesex. 165
Iternator. ss KVA."400-440 V.. 50 cycles. 3-phase.
750 rﬁp.m.. exciter mounted on shaft extension.—Box
5893. c/o The Electrical Review.
Iternator. soo -P., 50 C.. 400/440 C.. 750

revs., direct coupled exciter, 2 brgs., on bedplate.
—Stewart Thomson & Sons. Fort Road,” Seaforth. Liver-

ool_21. . . .
ngT Grinders or Sanders. 4" wide belt. £5 5s.; 6" ngg
belt. £10 10s.—John E. R. Steel, Clyde Mills. Blngleg/.
Phone _1066. . .52
EST English Cables. 1/.044 up to_127/.103. deliveries
against M.O.S. requirements.—Edwardes Bros.. 20.
Blackfriars Road, London. S.E.l. | i 5916
ARBONS, large stocks assorted sizes, solid and cored.—
Edwardes Bros., 20, Blackfriars Road. London, S.S%J.

7
XHAUST Fans. new. 14". 1-phase, 200/250 v.. 1.900
cu. ft./min., £11 15s.—Southern Ignition Co.. Ltd..
190. Thornton Road. Croydon. 5
OR sale. 200-kW Alternator b%/ E.C.C., for 415 volts.
3-phase. 50 cycles, star connected. 750 r.p.m.. mounted
on extended baseplate with long shaft extension for pulle!
drive, supported by outer pedestal bearings, complete wit
switchboard and Isenthal automatic voltage re\tA;Iu ator, new
. ood Lane.

1938.—George Cohen, Sons & Co. Lt
London, W.12. Tele. : Shepherds Bush 2070. 163
OUR identical 150-kW. “ Weir Sulzer/E.C.C..”
Diesel driven Generating Sets. 220 volt D.C.—Stewart
Thomson & Sons. Fort Rd., Seaforth. L ’pool. 21. 4

ENERATING Sets for sale, petrol and crude oil. A.C.
and D.C.. mcludlr'm:g 10-kW. 400/3/50 and 2£-kW.
230/1/50 petrol sets.—Fyfe. Wilson & Co.. Ltd.. Station
Works, Bishop’s Stortford. 178
HEAVY duty Arc Welding Plants, 200 amps.
£31 10s. complete. Also_Spot Welders. £36 155s.—
John E. R. Steel, Clyde Mills. Bingley. Phone 1066. 50
EAD-covered and Armoured Cables. P.I. and V.I.R..
various special lines at low_prices.—Edwardes Bros..

20, Blackfriars Road. London, S.E.I. 59

Price

ONDON Power Company. Offers are invited for a
guantity of unused Cast Iron Spare Parts for Under-
feed " E” Type Stokers, detailed list of which is available,

i h may be inspected at Grove Road Generatin%
Station. St. John’s Wood, N.W.8. 15
ICROAMMETER (0-6ua) Cambridge Pointer. 41821.
~good condition. ~ Also Cambridge Vacuo Thermal
Junction.—B.M./Z.L.M.E., W.C.I. 5909
M ODERN 48-kW Diesel Alternator Set. comprising 80-
VI h.p. Fielding cold start Heavy Oil Englne. “V " belt,
driving a 48-kW Verity Alternator.”400/230 volts. 3-phase.
50 cycles, with all accessories: as installed and running,
new “1936. Overhauled te/ makers recentIX. Inspection
Birmingham.—Abelson & Co. (En?rss) Ltd. 2297. Coventrv
Road. Sheldon. Birmingham. " Tel. Sheldon 2424. 170
MOTORISED i" Bench Drilling Machine, 13 speeds.
£11 11s.—John E. R. Steel.” Clyde Mills. Bingley.
Phone 1066. 51
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M UMARK. Permanent London address.

5s- pa- Writte—BM/MONO053. W.C.I.
JxL « i Generator Sets and Convertors, all sizes and

Rritftni?. avfanu{acrt]urmg &I) llftdtOZZ%G I?:a(\lltannla(vt}alk

5513 & 5514 n’ N1* Telephone. Clerkenwell 5512.
INNAMEPLATES, Enﬁravinsqt Diesinking, Stencils, Steel
on

Elreet. ESOeersrt_St"We s Ltd.. 152 Far Gosford
98 Stalnes 250-kW Browett Steam Set, 220 vo

—a D.C.: 60-kW AIIen Crude O|I Set.

edP 9i" 18-h.
415/3/50p35 kW Tangye Crude ODI Engine and 220-vo.
D)gtanlt_od4" Tu,rblsne Plmp. 450" head.—Harry H. Gardaér(l)
PORCELAIN Cleats. 2 and 3 groove, various sizes ex

stock, price list—Edwardes Bros..

Weir
Electromotor RMotor.

20. Blackfriars

Road. London. S.E. 5919
PO CELAIN Insulators and Spindles, also Cleats,
cheap.—Edwardes Bros., 20. Blackfriars Road.
London. S 5921

S.E.l
OTARY Converter. “ BuII ” input D.C. 220 v., output
220/230 v.. 1-ph.. : 1 KVA. perfect.—Southern
Ignition Co.. Ltd.. 190 T ornton Road, Croydon.
EQOTAR Converters in stock, all sizes, enquiries
L dmvrted —Universal Electrical. 221, Cry oad.
ondon

I
USTON- Hornsby Generatlng Plant. 15 h.p.. 100/50 v..

80/105 amp., £plete with 1.000 am{; hour battery,
in excellent con |t|on 200. Would separate. —chkste:eg2

Royston.
S LF-Priming Electric’ PumF 300 g.p.h.. £11 11s—
John E. R. Steel. Clyde Mills. Blngley Phone 1066.. 53
raided Flexible; heavy insulation,

SINGLE core V.I.R..
cheap —Edwardes Bros., 20. Blaézzkl-

carry 24 amps
friars Road Lon S.E.l
STAFF Time Checklng and Job Costing Time Recorders
(all makes) for quick cash sale. "Exceptional con-
Emodn erte—Box 528. Smiths, 100. Fleet Street
ondon.
OWITCH and Fuse Units. Conduits and fittings, works
requirements stocked —Edwardes Bros., 20. Black-
friars road, London, S.E.I 5922
TEN modern 8- hp. 720- r.p.m.. 400-volt, 3-phase. 50-
cycles. ball- bearlng slgumel cage Motors, by “ Brook.”
each ‘with_rails and C.” oil- immersed star/delta
starter. Three new ” NECO ” geared Motors for 400-
volt, Sﬁhase 50 Icyeles 1.450/26 r.p.m., two 1 h.p. and
o

Be I h.p. Apply—Newman Industries L|m|ted pY%
”SES Cables and Flexibles supplied to MOS require-

N

ments —Edwardes Bros., 20, Blackfriars oad.
London. S.E.|. 1923
1 Q- h p. 400/3/50 565-revs.. S.R.. L.D.M." direct
-Lo cpld. on C.I.

bedplate to a worm reduction gear
ratio 56 /24* revs.. O.1, Allen West starting gear.—Green;
hal h Bros.. Burton’s Field Mill. Atherton. 5
kW Steam Turbo Sets. 120 v. D.C.. and panel Steam

v and Diesel Sets. 2§ to 900 KW ; M.G. Sets. Dynamos.
Alternators Diesel Engines, etc.—E. ans 15 a. Fals-
grave Rd.. Scarborough. 5 14
30 and 50-volt M.F. Lamps, special line, cheap.—

2 5 Edwardes Bros., 20. Blackfriars Road. Long £|4

S QfT kVA Pet.Par.driven Alternating Set. 400/3/50.
O L»”0 direct couélled exciter.—Milo Eng. Works. Milo
Rd.. East Dulwich . Phone. For. 4422. 5869
r>Ct 24-v.. 20-watt B.C. Pearl Lamps. Mazda; 09 25-v.

Uu 25 -watt_ditto, Mazda: 102 25-v.. 25-wratt ditto.
Osram; 107 25-v.. 25-watt ditto. Cryselco All are new
and unused. £30 the lot.—Green’s.” 20. Welford Road.

pil 3
/‘iﬁ] . and_40-h.p. Motors. 500/3/50. 715 revs., sﬂip
rlng Cromp.-Parkinson, ‘as new.—W. H.  Sugden.

Ltd Glennry Rd.. Barking. 141
CI/Y-volt Telephone Battery Installation b Chloride Co..
OVJ comprising tWO banks, each 25 cells, type N.G.I.
first-class working, order, careful ‘maintenance  annual

inspection, makers' reports available.—Phone. Hayes Kb

ACkw'Tlotor'Generating Set. input 400/3/50 outg

75 205 volt D.C and SWItChb ?put 220 volt e
Ransray H SEtPoHtP&t gAégP[Sdﬁg 5(}kW7 Motor Generatrng
complete ~ 400/3/50 output 110 volt D.C.. complete witl
control gear?—Stewart Thomson & Sons. Fort Road. Sea-

o x i kW Motor Generatln\ﬂl Set. |nput 400/3/50 sllprlng
8 \O( olt mp.

nr nutD
" hSate —Electrrc Machmery Co (M/cr)
Ltd. New U"ron Works. New Islington, “Ancoats. Mam

cheater.
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sinn-kvt MG. Set by E.C.C.. fitted with ball bearings
JLvJv/ and mounted on cast iron baseplate. Dynamo,
100 kW. 220 1.000 r.p.m.. compound interpole.
Motor. 145 hP 400/3/50 cycies. 1,000 r.p-m.. synchronous
motor. ~ Available for quick delivery.—Newman Industries

lelted Yate. Brist I fI9RY
nA A hp. 50, 485-rev.. S.R.. Mather’ &‘P?att
! vU 3 bearlng type, with Eliison swnch%ear .—Green-
hal h Bros Burfon’s Field Mill. Atherton. Phone 117. 41
] p Slipring Motor. 400/3/50, 720 r.p.m.. 3-bear-
machlne on baseplate. —Electric Machlnery

Co. (M/cr New Union Works. New Islingtori.

71
OCA kyA Alternator 400 volts, 3-phase, 50 cycles 750
revs., with, direct coupled ‘exciter.—Midiand Coun-

ties Electrical Englneerlng Co., Ltd., Grice Street Spon
Lane. West Bromwi

Electnc Motors, Dynamos. Transformers. Con-

tiv vy _verters. etc.. etc.. at low prices.—S. C. Bilshy.

AM.I.CE.. AM.ILEE. Crosswells Road. Langley, near

Blrmlngham Phone. Broadwell 1.

0O A A A Black Lacquered Presspahn Bobbins. 6ize
alproxrmately flange 1.5/16" x 1.7/16",

core 9/16" /16", overall length 1.7/16". ~ All in

erfect condrtron and offered at a very keen figure, Willin

s;l)_ Samples_on_request. Enquiries to—Box 13
c/o he Electrical Review.

ARTICLES WANTED

GEORGE COHEN, SONS & CO. LTD.
Engineers and Machinery Merchants
(Established 1834)

REQUIRE_TO PURCHASE
f1 OOD Surplus PLANT AND MACHINERY.

either
single items or Complete Works,

Please inform our

nearest Area Office :—
GLASGOW : Cogan Street. Pollokshaws
NEWCASTLE-ON-TYNE : 12. Grey Street.
MANCHESTER : Cobden Street Pendleton
SHEFFIELD : Coborn Works. Tinsley.
BIRMINGHAM : 191. Corporatlon Street.
BATH : Lower Bristol R
SWANSEA : Prince ofWaIes Dock.
SOUTHAMPTON  Princes Street. Northam.
REDRUTH : 25. Albany Road.

Or Chief Offices and Depots :
Southern: WOOD LANE. LONDON, W.12.
Northern: STANNINGLEY, Nr. LEEDS. 8

ACCUMULATOR Plates (old) and lead Peroxide: as
actual smelters we pay top price. Also old storage
batteries, transformers and whole "installations purchased
—Llton. Levy & Co.. Ltd.. 18, St. Thomas Street. S.E

ﬂ\tgﬁ\?&RlNG Technical Books (new or secondhand();
wanted in any quantlty Attractive cash offers. Call—
Third floor. 356.” Oxford reet, W.I. or Stonelelgh

TR//?E%&%??QW it W é \%/anted Wnte for packrng

UICkSI
ML |nstruct|ons Gold. Silver and Platlnum also pur-
Y. Riverside

chased. —Collingridge & Co.. Ltd.. eg
Works Riverside Road. Watford. Tel. 5963. 114
R CTIFIER, full wave or half wave for 50.000 volts
peak. 40 milliamps.. Complete with filament trans-
former.—Gillette Industrles Ltd.. Gillette Corner. Great
West Road Islewort

ED. Rotary Converters

1._City Road. London.
\ AT A 10-ewt.

form 'Horst electrically driven

. , 17|2
any size.—Universa

»* or manual. —Fyfe, Wilson & Co., Ltd., Bishop’s
Stortford. 9
W7ANTED. 200-amps,

17!
(or near Recordlng Ammeter.
fpreferably éoortable 400/230 volt A.C.. 50 cycles
—Fyfe. Wilson & Co.. Ltd.. Bishop’s Stortford

BUSINESSES FOR SALE
AND WANTED

X"OR sale. Electrical Wholesale Busmess going concern
establls ed 10 e Southern town. “AcCountant’s

fteurps.—Box 5862. ¢/o The Electncal ReV|ew

S ALL Electrical Contractmg business for sale, very
good connection, mcorpora ng retail_electrical goods

music_and gramophone records, and repairs to radios_an

electrlcal appliances.  Splendid post-war opportunltles

erg |nvest||gat|on accountant’s Pgures —Box 5910. c/o
The lectrical’Review.
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WORK WANTED AND OFFERED
MOTOR REPAIRS

R EWINDING and Repairs. Small Motors and_Electric
Tools rewound and repaired by firm having Ion%

experience in this work. Guaranteed work and prom

service. Large assortment of Motors available from stock.

SOUTHERN IGNITION CO., LTD.,
190, THORNTON RD..

ROV DON.
THOrnton Heath 4276-8. 37

"VI"ACHINING Work, for Centre Lathes up to 3£ in.

centres_and medjum-sized milling (good grade work
Freferred7).—The London Electric Firm, Croydon. Ué)-
ands 4871. 6

1VTEASURING Instrument Repairs. All makes of meters
X X and instruments skilfully repaired by experts. Prompt
service for essential gurposes.—Runbaken lectrical Re-
pairs, Meter Dept. (Q52). Manchester, 1. 4955
EPAIRS and rewinds. A.C. and D.C. motors, domestic
ap&llances, etc.—J. S. Ramsbottom & Co. Ltd.. Bow
Street. Keighley. 54
RANSFORMERS, si\r}\?le and three-phase. All types
p kVA.—Woden_Transformer Co. (Phonizi

. up to 10
Bilston 41959), Moxley Road, Bilston, Staffs.

BUSINESS OPPORTUNITIES

ECTRICAL Contractors, with head office in London,

contemplatmg opening a branch in  Scotland, are
prepared to consider proposals from established firms for
working agreement or purchase. Details in confidence to
—Box 118, c/o The Electrical Review.

PARTNERSHIPS

TV'ORKING Partnership wanted, up to £500. electrical-
** radio, workshop, wholesale or retail.—Box 153. c/o

The Electrical Review.

PATENT NOTICES
B RITISH Patent 509998 : Method of electrically weldin
the links of metal chains. Patentees desire to meet al
demands for the practical development of this invention and
invite enquiries from parties competent to take up the com-
mercial ex[g!onatlon of this patent. Address in first instance
—Messrs. Dicker. Poliak. Mercer, Tench & Meyer. Chartered
Patent Agents, 20-23. Holborn, London, E.C.I. 167
rriHE patentee of Patent No. 901/39, relating to " Dis-
infection and dryln% b?/_ electrical means,” wishes to
enter into arrangements by licence or otherwise, on reason-
able terms, forthe purpose of exploiting and developing
the a&;wratus, which has gireat _post-war potentialities.—
Box 5904. c/o The Electrical Review.

MISCELLANEOUS

A Postal training in Electrical Engineering Power. Radio.
. Individual correspondence tuition by ithy qualified
engineers with wide teaching and technical éxperience.
Elementary or advanced courses. = Preparation for recog—
nised examinations. Pre-service trainin spe(:|all¥varrange .
—G. B.. 18. Springfield Mount, Kingsbury. N.W.9. 49
X\ON'T Disclose Your Plans. Produce blue _{Jrints and
black line copies, etc.. in your own office, without glass
frame, éanv_ately an econom_lcall%/. “ Arcoflex” Copiers
from 28 shillings. As supplied fo H.M. Government—
W. A. Boughton, 53, Kenley Road. Merton. SW.19. 4S83
X ESLIE Dixon & Co. for Dynamos, Motors, Switchgear,
=3 Chargers and Telephones.—214, Queenstown Road.
Battersea, "S.W.8.  Telephone. MacauIaRy 2159.  Nearest
Rly. Sta.: Queen’s Road. Battersea (S.R.). 18
QTAFF ldentity Passes that Embody the Photographs of
employee, now beln?I supplied to firms on Government
contracts. ~ Utility Installations. Forgery proof; Celluloid
Encased; Inexpensive; any size staff; anywhere: distance
no object. Any kind of ‘photographic work undertaken.
Write “for particulars and specimens from—Miles & Kaye,
Ltd.. Pass Specialists. 9 Southampton Place. High Holborn.
London. W.C.I. Est. over 50 years. 4964
OUBSTATION Plant and Equipment, by Charles H. Pike.
A work of reference for electrical power, substation

and railway engineers and all responsible for the suppl
and distribution’ of electrical energy. 17s. 6d. net (post.
18s. 3d.).—Ge0rgze Newnes Ltd., Tower House, Southamp-
ton Street. W.C.2. 129
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AGENCIES

A five, well-established (1.927% manufacturing firm, having
A excellent connection in electrical and radio manufac-

turlng trades, seeks selling agencies with a view to post-

war development and activities. Good financial standing

and prepared to buy on own account.—Box 137, c/o The

LARGE Non-Association Cable Makers are prepared to
correspond with firms having 'good connection in cable
trade with view to appointing” Area Distributors.—Box
161. c/o The Electrical Review. i
J\/| ANUFACTURERS’ Agents, covering the whole of
4-T-L Great Britain and Colonies, are desjrous of contact-
ing manufacturers with a view to sole selling rights (either
commission or buym?), post-war arrangements “considered.
—Box 23. c/o The Electrical Review.
'VTEW Zealand engineers require Agencies for present and
i after war development; cables, wires, electric motors,
instruments, cooking and heating appliances, accessories
and other electrical apparatus saleable in the Dominion.
Details in triplicate to be sent to London buyers—Nathan
& Allen Ltd.. 131, Victoria St.._ London. S.Wl. 4992
OLD—establlshed agents, having offices and stores Liver-
pool. desire another Agency for firm manufacturing
to post-war

non-competitive lines, with a_viéw especially tc
eview.

arrangements.—Box 169, c/o The Electrical

EDUCATIONAL NOTICES

LATEST A.M.I.LE.E. RESULTS

TN the recent Examinations held by the Institution of
X Electrical Engineers 448 Candidates sat who had
taken B.I.E.T. colrses. Of these 429 were successful in
passing the examinations. We believe this record of 429
successes out of 448 entrants has never before been
approached by any oral or correspondence _tutorial
organisation, and indicates the very “high _efflmenc% of
the modem system of Technical Training which we have
laid down.

The B.I.LE.T. tutorial organisation is waiting to assist
E/ou either with a short specialist course or complete
raining for a recognised examination.

We have available a large full-time staff of instructors,
while the efficiency of our extensive organisation is a
byword among engineers.

WE GUARANTEE—" NO PASS—NO FEE”

Mai/ we send a copy of ENGINEERING OPPOR-
TUNITIES ”? Containing a great deal of useful advice
and detailed information on over 200 Home-Study Courses
and examinations, . this handbook is of very real value to
the ambitious engineer.

Our _highly informative handbook will be sent FREE
and without obligation on request.

INSTITUTE OF ENGINEERING
TECHNOLOGY.

Established 1927— over 140.000 students.
12, Shakespeare House, 17, 18 & 19, Stratford Place,
Oxford Street, London, W.I.

BRITISH

4845
Great Possibilities for
TECHNICALLY QUALIFIED ENGINEERS
Key Men in War-Time and Afterwards
fXHE finest posts and the great majority of posts in
-1- Great Britain in this war, are technical. The same

will be the case when the war is over. The vast increase
in mechanisation now being applied to war purposes will
then be suitably utilised in reconstruction, and in trade
and _commerce.” Take a Recognised En_Fmeermg Quali-
fication through home-study with the T.I.G.B.” whose
Students _have g'\a/lllned 35 FIRST PLACES in the
AM.Inst.C.E.. AM.LEE.. AM.LMech.E, AF.R AeS.
etc,. examinations Write to-day for “ The Engineer’s
Guide to Success, containing thé world’s widest™ choice
of engineering Courses—over 200—covering all branches ¢
Electrical. Aeronautical, Mechanical. WireleSs, etc.

THE TECHNOLOGICAL INSTITUTE OF
GT. BRITAIN,
35, Temple Bar House, London, E.C.4.
4415
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Further Increase In Trading Prom

Plea for Private Enterprise
Views of Sir Ronald Matthews

E Fifty-fifth General Meeting of the Brush Electrical
I Engineerin Company. Ltd.. was held on Tuesda
May 16th. at the registered office. Falcon Works. Lough-
borough. Sir Ronald W. Matthews (the chairman) pre-

siding.

Tﬂ% Chairman said: Gentlemen.—As the report and
accounts have been circulated to you. 1 will, with your
consent, take them as read. (Agreed.

You will see that the accounts show that the progress
which has been made by this company in recent years is
being maintained. The trading_profit amounts to £261,839.
against £214.336 for the previous year. After providing
reserves for depreciation and renewal of plant and buildings
and charging bank and loan interest, war risk insurance
and other sundry charges in the profit and loss account and
taking credit for sundry dividends and interest, fees and
repayments, the profit carried to the appropriation account
is £175.002. a?amst £118.130 for the previous year. With
the balance_of £10.271 carried forward from the previous
year there is an amount of £185.273 taken to the appro-
priation account. _ Y'our directors recommend that this
should be dealt with as set out in the directors’ report.

The main_appropriations are £93.000 as a provision for
taxation. £25.654 'as a transfer to general reserve, and
£32.567 as a provision for Ordinary dividend for the year
to 31st December, 1943—this is the amount to provide a
dividend of 9 per cent., less income-tax. which is the rate
your directors recommend.

Balance Sheet Changes

There are certain changes in_the balance sheet as com-
pared with last year which | will explain. In the balance
sheet as at 31st December. 1942, there were 129.005
Ordinary shares of £1 each held under option. Durin
1943 options amounting to 123.210 were exercised an
Ordinary shares to this” amount were issued in exchange
and converted, on issue, to Ordinary stock. The balance
of 5795 Ordinary  shares of £1 each were issued at a
premium, and on issue were also converted to Ordinary
stock. Thus the issued capital of your company now
consists of £391.489 Five-and-a-Half per cent. Cumulative
E{e{%egtﬁ stock and £723.722 Ordinary stock, a total of

Your directors have revalued the company’s plant and
machinery, loose tools, office equipment and motor vehicles
as at 31st December. 1943, and have entered these assets
In the balance sheet at the revised value which is equiva-
lent to the value ascertained for Inland Revenue purposes
—that is. the original cost of the assets, less wear and tear
allowances as computed by the Inland Revenue. In order
to reduce the gross value of the assets to the revised figure
it has been necessary to transfer £40.000 from reserve for
depreciation and renewal of plant. The balance of this
reserve which it is no longer necessary to allocate speci-
flcallxapa% bFen transferredto reserve for obsolescence and
renewal of plant.

It is your directors’ intention in future to write off for
depreciation from the plant and machinery, loose tools,

ice equipment and motor vehicles, a sum equivalent to
the wear and tear allowed by the Inland Revenue, and in
addition to make periodical allocatjons from profits to the
reserve for obsolescence and renewal of plant. "

The reserve for depreciation of buildings which has been
ouilt up over the last few years has now been applied in
writing dotvn the value at which these assets stand in the
balance sheet, and in future years it is proposed to
depreciate buildings annualéy. t must be stressed that
m addition to providing depreciation, the company is
maintaining its buildings in good condition.

As a result of the fransfer of £25,654 from the
andloss account and the transfer of a premium of £4.346
on the issue of Ordinary shares, as referred to above, the
Sheral reserve now stands at a total of £130.000. which;
with the balance remaining on reserve for obsolescence and
renewal of ?Iant—Elzo.ooo— uts the comPany n ﬁ]o_?s_es—
sion of total reserves amounting to a quarter of a million

pounds. .
Strong Position
Last vpar T drew your attention to the sVongTp°sIIph

rofit

out that the -This year the excess js no less
SRR o3 EQRRICdtous for Tnel aShgtey 1teT agh

ing against it the
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andPBiniwwis twoT™aln subsidiaries. Pettere. Ltd..
tmﬁard, . , N ma?e ™>gabie _contributions
uringihp ,?,, 'd turnover of the parent company.

Electrical Company = TMmpanjL?n3; «etropoUtan-Vickers

ha}ttera/ electric veﬁlue"nHl |mﬁ1rest? in th
interests your compDan Before this fusion 0

T|he¥_ h%vle ré en '?th an electrlc*;lrlgck,
ectric he .acauirin n_the r

8es?gns ang sy|a§ M r t mand bat%ery vethlecPé
Th, = Cra,t Election School

dustry A™7jyaappreciated ourRfjrict le engineering in-
appr ntlcesh?,p c_garses o? tHl)gay Al . a%]tﬁe tgaJ]e
comprehensive in the country — Ynni uie a? onB the most
appreciate t?at tralmn%,must#)e anﬂlﬁr ; ecl°rs' however,
every case for a specific craft They " aptitude ini

opened a craft selection school in the vk-imtti ,f iordlib’g.y
Lhrougrbwhlch gll Yout&s assdand‘aHrneadiJ’d é%edﬂl‘ N
eforé being Indentured as trade apprentices Ihh°i “rade

doubt that the results will be of inestimable vahre to von®
company in future gears, and the thanks of all coweraS
are due to Mr. Hoseason. who has given an im S
amount of time and thought to the whole question”

In addition, immediaté effect has been given "to
yroposals outlined in the recent White Paper fof con
inuative education for young persons in industry, without
waiting for the Bill, to become law in the post-war period
A comprehensive programme has been ‘worked out in
collaboration with Loughborough College, and by means
of courses in the works school and at the college continua-
tive education, amounting to anroxmately‘ one day per
week,f |138be|ng introduced for all boys and girls below the
ge of 18.

Post-War Trade Development

Though the energies of all connected with the company
are b_eln%; increasingly directed to making the maximum
contribution to the winning of the war. you may jest
assured_that your directors are not unmindful of their
responsibilities” in regard to the development of the
country’s trade when’ the world is once more at peace.
I am certainly no pessimist as regards the future of Britain
in general and of this_ company in particular—but equally
| regard with suspicion and “apprehension the views of
those super-optimists who look forward to orgies of un-
limited spending without any very clear idea of where the
money is coming from. These are the Feople who bliss-
fully "believe, or appear to believe, that the State is in
possession of some unlimited fund which it can draw on
ad lib for the carrying out of any schemes which seem
desirable to the Government of the"day. There is. | need
hardly remind you. no such fund, and the expenditure of
the State can be met only by taxation and by borrowing.
The %neat bulk of reveriue "comes from the’ taxation of
industrial Proflts,, and it is consequently essential, if we are
to do all the things we want to do as a nation after the
war. that industry should be freed as soon as is reasonably
{)ossmle_ from all "hampering restrictions and controls, and
hat initiative, enterprise and adventure should be given
full scope. Business can never be secured by rule-of-thumb
methods in a Whitehall office: it has got' to be p
with energg and courage by those who understand tne
needs of markets and the vagaries of customers, and bacKea
by conscientious workmanship in the shops.

Tribute to Management and Staff

cannot conclude my_remarks

|
| know is in the minds of ail reho  Qood and his

thanks to our managing dli» work duri_ngI the twelve
colleﬁg{;ues or their ad"” "~od has aH]aln ed his team
months under review. Mr. captam. and has been

loyally”mPPorted'in board ~oom”md office and throughout

AThe°company has n
e~ MiyksendS iu(f other appropriations as recommended

WTRFEBRG NG 0. FaC Pied MW " LSwréncd Bfothéré %
grhan?ng’beem »tW m T Tuditors. the proceedings
then terminated.
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“ MACINTYRE ~

HIGH-GRADE
ELECTRICAL

PORCELAINS.

are competitive In price, but
their superiority In quality,
accuracy and efficiency ensure
a very REAL REDUCTION
In the cost of assembly, etc.

The Increasing demand for
{{ these PORCELAINS has neces-
sitated considerable alterations
to premises and plant which
will greatly facilitate production

and service.
M.S.M. are specialist manu- Enquiries solicited

facturers of tilting type mercury

switches suitable for instrument

work, domestic and industrial ap- JAMES MACINTYRE & QO. LTD.

paratus and power control gear. BURSLEM
THE MERCURY SWITCH MANUFACTURING Pioneer Producers of Electrical
WEST DRAYTON, CO- LTD. MIDDLESEX ~ —cceememeeeee Porcelaing-—-—m-e-m-mm-

He is the man who has to use the tools you
provide and he knows their merits.  There is
a Flextol machine for every job,— Filing,
Grinding, Scurfing, Polishing, Flexible Disc

Snied s g, o sewrs, e REPTON
ENGINEERINGS
COMPANY M m

POWER-DRIVEN HAND T‘I%lelfus"
gt T VO TENNANT STREET,
BIRMINGHAM, 15
'More Power to your elbow *
Sole Menufacturers and Patentees :
FLEXTOL ENGINEERING CO. LTD

THE GREEN, EALING, LONDON, W.S TELEPHONE: MID 1792/3
‘Pronej EALIAg 6444 S6 'Gram* : “ Dominating  Ealux. London. TELEGRAMS. TONSTILE

® 95-13*
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INSULATION is the
vital factor on which
depends the effici-
ency of all electricity
supply. Rely upon
the knowledge and
experience of* spec-
ialisation.

Of course.Ersin Multicore
3-Core Solder is not as
cheap as ordinary solder
—but it costs less in the end. The three
cores of Ersin flux being continuous, there
is no waste of labour or material, and no dry
joints even with oxidised components. One
pound of 16 S.W.G. Ersin Multxcore Solder
gives as many as 4,416 sound joints which
will remain sound, electrically and mechani-
cally. Firms engaged on government con-
tracts should write for reference sheet and
E\ebw samples of Ersin Multicore Solder Wire—
approved by the A.LLD. and G.P.O. where
resin is specified.

The Solder Wire with 3Cores of Non-

Fromall Electrical Wholesalers and Corrosive Ersin Flux
Factors___
Manufactured by: MULTICORE SOLDERS LTD.COMMONWEALTH HOUSE.
ROTUNDA LIMITED LONDON, W.C | Tel CHAnceri, 51712
PRESSURE

Die Castings

BASIC METALS -
ALUMINIUM, ZINC,TIN AND LEAD

LITHOLITE INSULATORS &
ST ALBANS MOULDINGS LTD Write for Treatise on Die Castings

W ATEORD SPARKLETS LIMITED

Dept.36, LONDON, N.1S
'PHONE: WATFORD 4494 POUNDED
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diA e ct romthe KNOWLESCELL

Hydrogen and oxygen of the highest
standards are made direct from the
Knowles Cell without the need for
purification. Knowles plants offer the
most efficient and economical method
of making pure hydrogen for whatever
purpose

#HO,2
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WELECTRICALLY-DRIVEN PUMPING SETS"

aL PUMPS «* HIGH TEMPERAIW N G

High Pressure Heating Circuits, Process Work in

connection with Thermal Storage Tanks, Hot
Oils for Refineries.

The " Puleometer ” JB Pump covere a wide range of duties and will N
withstand high temperature stresses and pressures. N E E L

APulsometer engineering GOU? reading

COMPOSITION

[e] CASEIN

UPTOT'DIA
FOR
PRIORITY
CONTRACTS

We are noted for
High Quality work-
manship and punc-
tual delive ries.
Your enquiries will
be appreciated and
receive our prompt
attention.

SLIDER PATTERN
RHEOSTATS

ALL TYPES OPEN OR ENCLOSED

de RENZI HOLMES &CO. LTD.

FOX’S LANE, WOLVERHAMPTON
London Office : ABFORD HOUSE, WILTON ROAD, WESTMINSTER, S.W.I.  Phone :
Scottish Representative :— VICTORIA 5780

JOHN H. SCOTT, 88-90, YORK STREET, GLASGOW, C.2. Phone : CITY 0677
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The fact that goods made of raw materials In short =«

supply owing to war conditions are advertised In this
Journal should not be taken as an Indication that
they are necessarily available for export

BAKELITE--------

MOULDINGS AND
ERINOID
to any TURNINGS

SPECIFICATION

FREDERICK W. EVANS LTD.

PLASTIC W ORKS

LONG ACRE, BIRMINGHAM 7

TELEPHONE: EASt 1286 & 1287

Etlectrical
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BOTH

HANDS FREE

[ CSMJECT)
plus Purchase Tax
Ref. No. A 38 J
BRITISH CENTRAL '
ELECTRICAL CO LTD.

« g # *

BATTERY CHARGERS

iU trickle chargers

Trouble-free Chargers fitted
with selenium all-metal rectifi-
cation. Thirty years’ experience
behind every Runbaken pro-
duct. A few Agencies available.

Booklet Q.S, giving useful informa-
tion and describing 12 Models,
on request.

MANCHESTER ||

LIEIOINI]
x \\NjDUStru vy /

W W .
RESISTTINC:E /UNITS/

STMXRY S5TREET

BIRMINGHAM 16

KHIGHTOH LAlit

BUCKHURST HILL
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Unit Type Switchboards

High breaking capacity is a first essential in the switchgear protecting
and controlling main distribution feeders. This is provided in its
most efficient and inexpensive form in air-break ironclad high
breaking capacity fuse-switchgear. In the case of Aeroflex Unit type
Switchboards not only is breaking capacity adequate for all industrial
situations provided, but the Aeroflex rewirable cartridge fuses also
provide a thermal capacity which ensures a time-lag adequate to

operational overloads and motor starting currents.

for
Break ing
Capacity

and
Thermal
Capacity

PARMITER, HOPE & SUGDEN LTD.

Longsight, Manchester 12 London : 34 Victoria St., S.W .1
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ELECTRIC DEPOT LTD.,

SNAP-ACTION

LIMIT SWITCH

TYPE AKFR

E

OTHER PRODUCTS :
AUTOMATIC STARTERS
ROTARY SWITCHES
CONTACTORS
OVERLOADS

British Klockner Switchgear Ltd.
Chertsey, Surrey, non«: cneruey 22212

Printed in Great Britain at The Chapel River Press, Andover, Hants, and published by Electrical Review tT\rpm7r»
1

Electrical

114 PRITCHETT ST., B’HAM.
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Review

Phone : Larkswood 2244
& 4461 (7 lines) ; Private
Branch Exchange.

FIBRE
CONDUIT

Large Stocks now avail-
able at Manchester

KEY ENGINEERING CO. LTD.
4 QUEEN VICTORIA STREET, LONDON
AND MANCHESTER.

LONDEX for RELAYS

TWO STEP RELAY LF/FS
(Heavy Silver Contacts)

First Impulse “ ON " Second
Impulse “ OFF.” For A.C.
and D.C

Also Aerial Change-over
Relays

Ask for leaflet 88A/ER

L ONDE X - L TD

MANUFACTURERS OF RELAYS

works” 207 ANERLIT ROAD- LOHOOH V t-20

at Dorset House, Stamford Street, London, S.E.l. j



May 26, 1944 Electrical Review iii

Official Repairers to Councils and the leading
Insurance Companies.

Manufacturers of

For All Classes of
magnetic separators, magnetic pulleys,

ELECTRICAL AND TRANSFORMER  COILS AND SWITCHES,
MECHANICAL REPAIRS ELECTRIC SOLDERING IRONS

Consult

BROWNING s ELECTRIC Co. Ltd.

BOLEYN CASTLE, GREEN STREET, UPTON PARK, LONDON, E.I3
}ef-epﬁone . ErfRngewood 2004 Established 1919

In these days of tremendous war
effort where high quality in materials
is of paramount importance
“ Sistoflex” remains unsurpassed

SPICERS LIMITED

19 NEW BRIDGE ST., LONDON, E.C.4. Telephone: CENTRAL 4211

SECOMAK = e

H|GH_SPEED O MORE POWERFUL

- MORE RELIABLE

PORTABLE # easier To use
This blower with a 212-
B L O W E R mile-an-hour blast of dry air
dislodges all foreign matter
from windings of electric
motors and other inaccess-
ible places.

75% of breakdowns can be avoided by nronor Send for leaflet S7/100.

cleaning. Dirt causes unnecessary Irlctlon In machinery waiting Telephone: Wembley 0194/5
costly power and ,s the direct cause of rapid depreciation :

SERVICE ELECTRIC CO« LTD., Abbey Estate. Mount Pleasant. Ai



minus shadow = plus production

hours of precious time are lost in that patch of cast shadow. Errors flourish

there, and inaccuracies multiply. No wonder industrialists working under

the high pressure of war were glad to find a way to cut'the shadow out !

Osram Fluorescent Tubes — next best thing to daylight — provide a steady,

even radiance with no hard shadows. Economical, too! An 8o-watt O sram

Fluorescent Tube gives almost as much light as a 200-watt tungsten lamp.

Osram Fluorescent Tubes do not destroy colour-values and they radiate next

to no heat. This is the logical lighting for industry !
Proved facts in favour of the Osram Fluorescent Tube are so overwhelming

that demand has made it necessary to restrict its application to nationally-

important work. If your work is of this kind, we can discuss installation with
But if not, you may still count upon the advice and service and long

you.
experience of G.E.C. lighting engineers to help you make the best possible use

of whatever lighting system you have.

#

[POUTECHmMIij—
w/FLUORESCENT

TUBES

Advt. of the General Electric Co. j.id. : Magnet Route : Kingtxeay, London. W.C.%

& -& e- PRODUCT



