Coiling a length of many miles of
H.A.l.S. Cable outside the HENLEY
Cable Factory to await shipment.

The HENLEY Straight Through Lead
Press. Most of the lead alloy tubing
used for H.A.l.S. cable has been pro-
duced on presses of this type.

Never before has the cable-making industry been called upon to
undertake a task of such magnitude aswasinvolved inthe produc-
tion of the cable for operation " PLUTO ," thepetrolpipe-lines
that m ade V .E. possible. The

HENLEY Straight Through Lead H EN LEY
Press that successfully produced

the largest portion of the lead

alloy tubing for this cable is also a b I e S
used for sheathing Henley Cables. fAMOUS FOR OVER A CENTuUTY

W. T. HENLEY'S TELEGRAPH WORKS CO. LTD.
MILTON COURT =+ WESTCOTT =+« DORKING =+ SURREY W%(m@
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THERE HE STANDS—symbol

of authority in an [orderly World

— controlling — directing — obeyed
because absolutely trustworthy and reliable.

W hat a fitting comparison with BIRCH RESISTANCES,
Arms of the Ohm’s Law.

Backed by many years of practical experience in which
their reliability has been tested under all conditions,
BTRCH RESISTANCES, in their various applications,
stand up to their job and can always be depended upon
to provide specified service because of their first-class
workmanship

Please call
upon us to help
you solve any
Resis tance
problem.

Resistances

May we quote you for
any of the following :(—

DIMMERS REGULATORS (Field, Shunt, Voltage) — RESISTANCES (Arc Lamp Chanrine
Regulating, Sliding) — RHEOSTATS — ELEMENTS and SPIRALS CMTStng'
ASBESTOS WOVEN RESISTANCE NETS AND GRIDS

H. A. BIRCH & CO. LTD., Wilohm Works. Wood Street, WILLENHALL STAFFS
felegrams : “witonm” Willenhall. Telephone : WIlllenhall 494-45s
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UIf VAH EO| CONTRAST)

One may obtain agiven result
by a round-about method or
the SAME result on more
straightforward lines.

It all depends upon FORE-
THOUGHT in design — the
simplicity of which deter-
mines the success (or other-
wise) of an Electric Water
Heater.

LEADERS IN
ELECTRIC WATER HEATING

GRAMS : HEATRAE, NORWICH

HEATRAE LTD., NORWICH PHONE: NORWICH 25131

Sole Manufacturers of
“WESTMINSTER” ARC LAMPS

For
Photography
and
Medical
purposes

MAKERS OF—

Electric Welding Machines and
Patent Scaling Machines.

Spot, Seam and Butt Welders.

"W estminster’ Carbon Brush
Holders.

" Partridge’ Earthing Devices and
Pressure Detectors.

Dynamos, Motors, Alternators
and Transformers Rewound
and Re-constructed

Telephone: Willesden 1700, 1701
Telegrams : “ Regency, Phone, London "

The WESTMINSTER
ENGINEERING CO. LTD.

VICTORIA ROAD, WILLESDEN JUNCTION
LONDON, N.W.IO

THE “ FACILE”
TERMINAL

Send for Prices

and List of all

kinds of
Terminals

ROSS COURTNEY &xtf"

ASHRROOK ROAD, LONDON, N. I»

TAPPED BOSSES

A RISE | SAID.OENTSj to the spec-
ific require.
ments of our
customers

Makers of all
types of re-
petition pro-
ducts from
the bar inall
metals

MC Land REPETITION LTD.

pool Lane, Langley, Birmingham.
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LU X REFLECTORS
(( FOR 80 WATT TUBULAR

FLUORESCENT LAMPS

WITH SLOTS FOR UPWARD ILLUMINATION
1748 | Lamp with Box £3 0 0 + 25%
1749 | Lamp without Box 2 7 6 + 25%

WITHOUT UPWARD ILLUMINATION
1764 | Lamp with Box £3 0 0 + 25%
1762 | Lamp without Box 2 7 6 + 25%

Prices include Hooks and Patent easywiring box on top of trough.
Fixings arranged for any make of control gear.

FWTHORPE LTD £ ¢ S BIRMINGHAMZ28

Telegram'™ THORLUX, B'HAM 28 Telephone: SPRINGFIELD 33/8-g
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Birmingham, Bristol,
Nottingham,

Electrical Review

needs of
at hand,

The Post-war
Industry are
demanding a robust and
reliable motor. This demand
tvill fully be met by HIGGS
MOTORS whose highly
modern plant is organised to
a fine degree of productive

efficiency for the purpose.

Glasgow,
Sheffield,

Dundee,
Peterborough,

London, Manchester,
Wolverhampton.
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Ensign Lamps conform in all respects to rigid B S I. specifications.
In other words, they are superlatively good lamps— as good as
lamps can be . there s none better

Yet they offer definite price advantages

Well worth while enquiring from your Wholesaler or direct before
placing orders elsewhere.p

ENSICfI

ENSIGN LANMPS LTD., PRESTON, LANCS.

London (North): Clay Hill. Bushey, Watford. Herts Birmingham t: 40 & 42 Summer Row
London(South): 10.Kingston Hill. Kingston on Thames. Leeds 1: Wellington Street.

Glasgow C2 : 42 York Street. Surrey Cardiff =50 Bridge Street.
Manchester 4 : 20 Swan Street N. Ireland: 38 Bedford Street,Belfast.
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SWITCHGEAR

OIL-BREAK <« AIR-BREAK « AIR-BLAST

AIR-BREAK
TRUCK

(OIL-LESS)
C |l as s CA D 21
u P T O
FULLY-TESTED FOR
SHORT-CIRCUIT DUTY
Hand, Solenoid, or Spring
operated Breaker.
Arc duration approximately
one half-cycle at 100% rating.
Silvered contacts — Long Life.
) :
D T 1 1
AB | n v I L L E S D E N

.............................. A3477

ALL RANKS - ALL SERVICES
Thank them NOW,
by a gift or legacy to
HAIG’S FUNDRICHMOND-SURREY



No. 366. FLAT SPRING

Electrical

No.

PLAIN ENDS. ALL WHIT SIZES.

No. 421
GROVER TYPE.

No. 159.
SQUARE SECTION.

No. 5x2. No. 1302.
FLAT SPRING B. S. F.
TIPPED ENDS ALL SIZES.

serUOtoo« y°“ iei\

® Pro” f | years of
tntly- ° u!r8 sl-orking

ypebdhé S S that Usirg
ff« "'ash” e can make
lifferent. iaj shape
yashers to P depart-

;ﬂgntuﬁ g% your disposal-

SC"dA u ‘e

352. BEVELLED

June 8, 1945

Review
No. 554. ROUND.
'I;‘I‘_’Afzz‘ HARDENED AND
: TEMPERED DOMED.
No. 1131.
FLANGE WASHERS.
No. 367. LARGE 2{. |' HOLE.
HEAVY DOUBLE SMALL 1;. 4" HOLE.
No. 54. No. 554 D-.
LIGHT DOUBLE HARDENED AND
colL. TEMPERED.
im I

N

Sole Makers:

MCt

HERBERT TERRY A SONSLTD., REDDITCH

LONDON

MANCHESTER BIRMINGHAM



June 8, 1945 Electrical Review 7

For outdoor

service

Russia.

The working conditions of this B.E.T. 10,000 kVA Transformer will be
rigorous. But B.E.T. have built transformers for every condition and clime.
During more than 40 years they have learned how best to meet the
requirements of every kind of duty — an invaluable asset to be remembered
when you are placingyour transformer contracts.

The

British Electric Transformer
Company Limited
In association with CROMPTON PARKINSON LIMITED
ELECTRA HOUSE, VICTORIA EMBANKMENT, LONDON, wW.C.2
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SCALE and FUR
KETTLES

WATER-HEATERS
ETC.

removed harmlessly

in a short period

SIMPLY ADD

Fur-offit

to the hot water in the utensil
and the mixture does the rest

QUANTITIES OF APPLIANCES
CAN BE TREATED IN A BATH
OF THE LIQUID

SAVE FUEL

by

using scalefree utensils

Send P.O.
including postage and packing

DRAKE & GORHAM
WHOLESALE LTD.

77 LONG ACRE, LONDON, W.C.2
TEMple Bar 3993

for | 6 for sample bottle

Telephone :

MANCHESTER—29 Piccadilly.

BRIGHTON —21 Marlborough Place.
GLASGOW — 182 St. Vincent Street.
BRISTOL— 2 & 4 Church Street, Temple.
DUBLIN—2 Church Lane, College Green.

Midland Representative :
W. T. BOWER, 184 Jockey Road, Sutton Coldfield

June 8, 1945

Review

Tile Cﬂt Iied rdf It has been said

that “a good example is the best sermon.”
There is special significance, therefore, in the
fact that “ Pyrotenax” low-tension cables are
being increasingly used in Cathedrals and
Churches. Quite apart from the fire risks that
they eliminate, and the fact that they are
practically indestructible, Pyrotenax Cables have
the further advantage that their copper sheath is
quite unaffected by the tannic acid always presentin
oak so widely employed in ecclesiastical buildings.

FIRE RESISTANT +« UNAFFECTED

BY OIL. WATER. CONDENSATION.

ACCIDENTAL OVERLOAD OR CROSS

ILL USACE * EASY TO INSTAL -

PYROTENAX LTD., HEBBURN, Co. DURHAM
Telephone : Hebburn 32244/5
LONDON OFFICE: : 7 Victoria Street, S.W .|
Telephone : ABBey 1654

BIRMINGHAM OFFICE : 2 Moor Street, Birmingham 4
Telephone : Midland 1265

GD.l14
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EARL HAIG’S
BRITISH LEGION APPEAL
FUND

helps our fighting
men in their time of need
_ AFTER Service

Will you,
as a thank-offering
for Victory in Europe,
help HAIG’S FUND ?

The address is :

RICHMOND
SURREY

Space for this appeal has been donated by British Insulated Cables Limited
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PLANNED

Street Lighting
for

PEACE

July 151

After nearly six years, the
lights go up again!

Eleco’s 40 years’ experience is
at your disposal and a com-
plete range of Fittings proved
in service for Tungsten, Mer-
cury and Sodium Discharge
Lamps will be available.

Catalogue on request.

ENGINEERING & LIGHTING EQUIPMENT CO. LTD
DEPT. W.S., SPHERE WORKS. ST. ALBANS. HERTS.
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SUMMATION METERING EQUIPMENT

The equipment shown is installed in a Government factory. It comprises high-
grade Meters, Summators and Printometers for measuring the total energy supphed
to the factory and provides a printed record of the half-hourly kW demands.
The experience gained in many years of dealing with the problems of summation
and maximum demand metering is at your service.

11

FERRANTI Ltd., HOLLINWOOD, Lancs.

LONDON OFFICE: KERN HOUSE, KINGSWAY, W.C.2.
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MANUFACTURERS of wire < wire ropes mhemp cordace and canvas

HEAD OFFICE!

DONCASTER

« OFFICES =« WORKS 6 STORES THROUGHOUT GREAT BRITAIN
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That DIFFERENCE is in DETAIL

F may be true that “all greatthings are

simple.” But all simple things are not
necessarily great. And to those who
design and install electrical accessories,
simplicity, for its own sake, is seldom a
virtue. A simple accessory can have
all the rustic crudeness of the old-time
cherry-wood, revealing in its stark lines a
rough workmanship and a poverty of idea. That,
however, is not the simplicity for which we strive.
Our aim has always, been to perfect each product so
that it shall be complete in every detail. We feel
some sort of pride, in fact, that our products are
simple. But such a feeling is not prompted by what
we have been able to leave out. It springs rather

from the knowledge of what we have been able to put in.

- NAME - SYNONYMOUS ' WITH +« PROGRESS - IN - ACCESSORIES

13

Crabtree 5. 3-Pin Pl
and ShleldeAn‘Sp ! o

"CRABTREE

- AND -

ocket-Outlet.

SWITCHGEAR

*Crabtree” (Registered) CJ227/23. Adrt. ofJ. A. Crabtree & Co. LtdW alsall, England
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[A& & £ PRODUCT

Advert, of The Ceneral Electric Co. Ltd., Magnet House, Kingsway. London. W.C.2

15
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For every million
square feet of metal
processed in 1929,
six times this area
was treated in 1939,
and over twenty
times as much is
being processed
to-day.

These figures give some idea of the progress of the Parkerizing and
Bonderizing Rust-proofing Processes ; and this success is based
upon results. Striking evidence of the value of Bonderizing is to be
found in the lack of corrosion on the mudguards of many cars,
despite long years of exposure in war time. After the war, cars
will have “ Bonderized ” bodies, and many new products will gain
in appearance and endurance by being “ Bonderized.” Our twenty
years’ experience is at the disposal of all engaged in production
where Metal Finishing is necessary.

THE PYRENE COMPANY LTD., Metal Finishing Division, GREAT WEST ROAD, BRENTFORD, MDDX.

IT CANNOT BE PARKERIZED OR BONDERIZED WITHOUT CHEMICALS
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“lendef S

In to-day’s operational aircraft no component carries higher
responsibility for efficiency than electric cables.

Y Many types of cables—low tension, high tension and radio
o frequency — are required in modern installations and utmost
reliability is the keynote of manufacture.
We make every type of cable needed for the electrical
equipment of aircraft.

CALLENDER’S CABLE & CONSTRUCTION CO. LTD. HAMILTON HOUSE, VICTORIA EMBANKMENT. LONDON. E.C.4
All over the World
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CLEVER PEOPLE, THESE CHINESE . . . though
in the case of this imposing object the dexterity belongs to two firms on these
small islands, to wit, Bakelite Limited who made the Bakelite Laminated and
Messrs. J. Bums Ltd. of Chadwell Heath who so skilfully machined it. The
pagoda-like result is in reality a gauge for measuring the internal accuracy of
shell noses, one of the many war products being made from Bakelite Laminated.

TREFOIL

BAKELITE d> PLASTICS

REG3. TRADE MASKS

Pioneers in the Plastics World

BAKELITE LIMITED, 18 GFOSVENOR GARDENS, LONDON, S.W I
' T26
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MOTORS

that combine

Do you realise the scope of the Parkinson
range of over 2,000 types of A.C_
Motors ? Do you realise how almost any
need can be met out of the standard
range ? There is, for instance, the
‘cQ-p » Motor for quiet running, the
“ Klosd ” Motor for cool running in
damp and dirty situations, and the
“Tork” Motor for use when an

them all

exceptionally high starting torque with
moderate starting current is required.
But there is also the *“ QT-Klosd-
Tork ” Motor that combines all these
features ! And it is the same with other
combinations of special duty features.
Whatever the needs of the drive it is easy
to select the correct motor by calling on
the Parkinson A.C. Motor Service.
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Distance

Ollu/runation

By means of a photometer, fittings are tested in the
laboratory and the resulting light distribution recorded
on curves. From these curves can be calculated the
illumination which would be provided. Holophane
laboratories have been doing this work for very many
years, compiling the data on which Holophane lighting
schemes are planned and making sure of that accuracy
of light control which Holophane always maintain.

W rite to Holophane for help concerning your lighting.
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THE ENGLISH ELECTRIC COMPANY LTD. EI
-STAFFORD-
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the»BRECO<K
SINGLE ARC WELDER

OUTSTANDING ADVANTAGES

AIR COOLED TYPE
STEPLESS REGULATION

X
gjfg. TWO WELDING CURRENT RANGES

SIX STANDARD PRIMARY CONNECTIONS

TWO SPECIAL PLUGS WITH SOCKET

WELDING CURRENT INDICATOR 5) ©

ROBUST CONSTRUCTION OIL IMMERSED TYPE

The IDEAL CONTROL
of

* ELECTRIC FURNACES
* ELECTROPLATING PLANTS
X-RAY EQUIPMENTS
* SUPPLY SYSTEMS
TESTING PLANTS
** RECTIFIERS

FOR
m HAND OPERATION

m REMOTE CONTROL
mAUTOMATIC CONTROL

The »BRECO« onload
VOLTAGE REGULATOR

WITH STEPLESS REGULATION

BRENTFORD MIDDX

BRENTFORD TRANSFORMERS LTD
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PROTECTED-CAGE

Bi'ook Motol

TYPES
Screen Protected, alternatively Totally En-
closed, Drip Proof, Pipe Ventilated.

APPLICATION

Standard motor for power drives from alter-
nating current supply wherever starting
conditions are not too severe, or atmospheric
conditions are not too dusty or damp.

This type of motor is the most efficient and
trouble free of all power units, and is capable
of withstanding overload and ill-usage with-
out damage. Outputs range between one
and two hundred and fifty horse power.

CONSTRUCTION

Cast-iron stator and endshields, double
cotton covered windings, wound in mica-
lined slots impregnated and baked after
winding.

Rotor is dynamically balanced and carried on
ball and roller bearings.

SUPPLY
Suitable for any voltage or phase on alter-
nating current supply, at speeds of 3000,
1500, 1000, 750, 600, 500 or 375 r.p.m., with
possible combinations of two, four or six of
these speeds.

BROOK MOTORS LTD ¢ Huddersfield

Specialists in the manufacture of Alternating Current Motors in Squirrel Cage
and Slip Ring types from 1/3rd to 200 h.p. 20,000 h.p. speed types are listed for
every industrial use, and thousands of these motors in all types have been
supplied to the various countries of the world. We are the largest Alternating
Current Motor Manufacturers in the world.

Brook Motor factories, where 6,000 motors are made each month

EMPRESS - PRINCESS -

DUCHESS WORKS

HUDDERSFIELD
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JLLUSTRATED above are two installations of

Allen turbine plant in heavy industries.
The upper picture is of a 1,500 KW mixed -
pressure geared D.C. turbo-generator at an
Iron and Steel Works, and the lower picture
shows a 1,500 kW high-pressure geared
turbo-alternator installed in a Colliery power
house.

This Company has specialised for many
years in the design and construction of
complete industrial turbine plant installations
to suit the operating conditions and require-
ments of widely differing industries. The
Allen range includes all types of machines,
single or multi-cylinder, for power outputs
up to 5,000 kw (7,500 b.h.p.).
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CLEAN,

THE ACTUAL SIZE OF A

H" WATERTIGHT M.C. AMMETER

TO MINISTRY OF SUPPLY SPECIFICATION
INCORPORATING NALDER-LIFMAN PATENT
ONE OF THE MANY TYPES AND SIZES

MADE BY

VICTORIA INSTRUMENT Co. Ltd.

Specialists in the production of
Higli-grade Electrical Instruments

Midland Terrace, Victoria Rd., London, N.W.10
PHONE ELGAR 7871 2j3
ALSO AT BOURNEMOUTH AND HOLMER GREEN

WEIR

TURBO-FEED

June 8, 1945

PERMANENT
MARKING

ON
BAKELITE, METAL, GLASS, wWOOD
COMPONENT PARTS. Et».

LARGE OR SMALL ARTICLES OF ANY SHAPE
PRINTED BY ONE SIMPLE MACHINE

Adopted in place of engraving by many
leading manufacturers

REJAFIX Ltd 75 BAKER STREET

LONDON, W.I
TeL: Welbeck 1979 & 5141

PUMPS

are built in single or multi-stage types for the highest

pressures and

temperatures.

Designed on thoroughly

scientific principles, of the simplest construction, and with

few working parts.
minimum weight and space occupied.

Combine maximum efficiency with
Write for Publica-

tion No. 35 “ Feeding the Modem Boiler.”

G. &J. WEIR L

COMPOUND KETTLE

BUCKET REST

TYERS JOINTERS
FURNACE

BUCKET FALSE BOTTOM

ADJUSTABLE COVER

CATHCART
GLASGOW

JOINTER’S
MELTING EQUIPMENT

Portable Qil Furnace, Melting

Pot. Bucket Rest, Bitumen

Bucket, Compound Kettle and
Metal Ladle.

The PORTABLE FURNACE

& PATENTS CO.
CARRINGTON, NOTTINGHAM
Telephone: NOTTINGHAM M887
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ALUXOMATIC

THE NEW CHARGING SYSTEM!

Railway Engineers and all users of traction Batteries
have, for many years, sought a battery charging
system that is automatic in operation.

The Davenset Fluxomatic System has provided the
answer.

W ithout manual control, a constant pre-determined
current is maintained againstarising battery voltage.

The charging rate, having been pre-set, is unaffected
by normal mains fluctuations, and the regulation of
the charge current isentirely automatic, irrespective
of the battery voltage.

E. PARTRIDGE  WILSON

29

The advantages of these features,
coupled with a reduction in the re-
charging time, will be apparent to all
battery users, and we shall be glad to
send full particulars and diagrams on
application.

& CO. LID.

MANUFACTURING ELECTRICAL ENGIN EERS
DAVENSET ELECTRICAL WORKS . LEICESTER.

to**

M b ,e
t*» n

well U
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LFIMPS

fuel ti)citchew need Q<mdJamfid

«-CBVSEICO - LIMITED BEDFORD
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Do you use "distilled water?

Permutit Deminrolit" Process cuts cost as much as 95%

ANALYSES OF WATER BEFORE AND AFTER TREATMENT BY
PERMUTIT “DEMINROLIT” PLANTS IN COMMERCIAL USE.

(Sots-All iiear£3 In parts per 100,000.)
Plant No. 1 No . 2 No 3

Water Crude Treated Crude Treated Crude Treated
Cations
Calcium Ca 3.2 - 9.4 - 10.7 -
Magnesium Mg 0.8 - 0.36 - 1.09 -
Sodium Na 0.46 0.23 1.0 0.31 1.66 0.44
Total 4.46 0.23 10.76 0.31 13.45 0.44
Anions B -
Carbonate C03 4.2 0.24 12.4 0.29 10.5 0.57
Chloride ClI 1.8 0.06 2.5 0.12 2.84 0.30
Sulphate SO* 1.35 - 3.48 0.03 11.95 -
Nitrate NO3 - - - - 1.15 -
Total 7.35 0.30 18,38 =0.44 26.44 0.87
Total ions in

solution 11.81 0.53 29.14 0.75 39.89 1.31
COST per 1000

gallons 5. 22d 9. 83d 16 .5d

The table shows the composition of some types of water before and after treatment by
Permurirs “ Deminrolit ” Process. Water similar to a distillate is produced bv this
process at a fraction of the cost. Where distilled water was too expensive vou can
afford “ Deminrolit ” water. The process has been in practical use in Great Britain

for over 7 years. Write for technical publication “ Distilled Water without
Distillation ” to

PERMUTIT Company Limited

Dept. T.W., Gunnersbury Avenue, London, W.4. Chiswick 6431
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at a high standard of quality...

The term* standardisation ” may stand for mere uniformity. At the
M.E.M .Factory, however, itmeans that all production is brought up to a
high level of quality, design and finish.

The architect who specifies M.E.M. switch and fusegear and the electrician
who selects M.E.M. know that a reliable installation is certain and at a
reasonable cost. For although M.E.M. gear is good it is not expensive.

Good design and modern factory practice
have cut out all waste of both materials
and man-hours. The M.E.M. Factory is
self-contained and self-sufficient. It pro-
duces good electrical gear from start to
finish—good all through.

SWITCHCEAR « MOTOR STARTERS
FUSEGEAR < ELECTRIC FIRES

M.E.M. “Memroy” Switckjuse.

MIDLAND ELECTRIC MANUFACTURING CO. LTD., TYSELEY, BIRMINGHAM, |
London Showrooms & Stores : 21-22 Rathbone Place, W.1 =Manchester Showrooms 8, Stores : 48-50 Chapel St., Salford. 3
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wowo. ARROW
CHINA CONNECTORS

« o, tftfC H fs

and

15

-wel
oo worth.
= rememberin

Ask for details of all Metway Porcelain and China Products

ELECTRICAL a -p [-\
METWAY woustries L1 L».  Arrow Electric Switches Ltd.

(Formerly Metropolitan Electric Supplies)
KING STREET, BRIGHTON, | HANGER LANE, LONDON, W.5

Phone: Brighton 4456PBX. Grams:" Metway."'’Phone. Brighton

uh/A
fea/A&ifunCA,- From the famous range of Delco refrigerator
ilio& vié-liefeabe motors... made by the largest manufacturers

WRINGER of fractional h.p. electric motors in the

world for silent and vibrationless performance

LN\M_ Delco-Remy & Hyatt. Ltd 111 Grosvenor Rd. S.W .I.

Rot/eAd &6nec*ie&ioM/ Colic /. .
Refrigerator

C fulecke COo0ih6. m
Telephones3121 » 3122 +3203 e CO rmtors
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EVERSHED
CONTROLS

Incorporating Remote Indication and Metering
For
WATER. SEWAGE. DOCKS. HARBOURS
STEEL. ELECTRICITY & GAS PRODUCTION



38

Electrical

Review

June 8, 1945



Electrical Review

Managing Editor :

June 8, 1945 Hugh S. Pocock, M.LE.E.
Technical Editor : Commercial Editor :
Contents C.O. Brettelle, M.I.E.E. J. H. Cosens
Page Contents continued Page
Editorial.—Fuel and Power . . 815 Electrical Contact Springs . 838
Control of the Grid . 817 Manufacturers’ War Work—V . 839
Views on the News . 822 Birmingham Training Scheme . 841
Coal and Electricity . 823 I.M.E.A. Notes .84
Correspondence . . 825 Heat on Tap . 842
Swedish Plant for Eire . 826 Electricity Supply . 843
Forthcoming Events . 826 Financial Section . 844
Personal and Social . 827 US Pand t(ianadian Patents. By o47
829 agen L . .
g:sz;za;:al\?tleemorial Lecture 832 New Patents . - 849
. Contract Information . . 850
Commerce and Industry . 833
Localising L.V. Cable Faults . 836 Classified Advertisements 71
Manchester Exhibition . 837 Index to Advertisers 80

EDITORIAL, ADVERTISING &PUBLISHING OFFICES : Dorset House, Stamford St., London, S.E.I
Telegraphic Address : “ Ageekay, Sedist, London.” Code : ABC. Telephone No. : Waterloo 3333 (35 lines).

Registered at G.P.O. as a Newspaper and Canadian Magazine rate of postage. Entered as Second Class Matter
at the New York, U.S.A., Post Office.

Annual Subscription, Post free : British Isles, £2 7s. 8d. ; Canada, £2 3s. 4d. ; Elsewhere, £2 5s. 6d.

Cheques and Postal Orders (on Chief Office, London) to be made payable to ELECTRICAL REVIEW LTD.
and crossed " Lloyds Bank.”

W e manufacture all types of
swltchgear for the distribution
of low and medium tension.

OORMAN &SMITH LTD.-MANCHESTER «LONDON «GLASGOW

ER/1J45



40 Electrical Review June 8, 1945

Comparison with the homely pin
shows how minute is the i mm.
“SANWEST ” jewel . . . but how
vital is the part which these instru-
ment bearings have played since the
day when other sources of supply
were suddenly cut off.

“SANWEST ” jewels, in their
i mm. ij mm. or 2 mm. siaes, are
meeting the bearing needs of all
types of instruments having “V 7~
type jewels with conspicuous success.

(NSTRUMENI BEARINGS

SANG AMO WESTON LTD. ENFIELD MIDDLESEX
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Fuel and Power

Points from Ministry’s Statistical Digest

“%e A N Y aspects of the coal industry are
1TM. covered in the Statistical Digest pre-
pared by the Ministry of Fuel and Power,
and reviewed in this issue. The tables also
provide a rough and ready comparison of
the gas and electricity supply industries.
So much has been written and said about
coal during the war that extended reference
to the production of the electricity supply
industry’s raw material is unnecessary.
It is worth noting, however, that the
output of saleable coal fell from 227
million tons in 1938 to 184 million in
1944 and that, accompanying a reduction
in the average number of men employed
from 781,700 to 641,600 (effective), there
has been a fall in output per wage earner
per annum from 290-4 to 259-2 tons.
This has occurred in spite of an increase in
the proportion of coal cut by machinery
from 59 to 72 per cent, and loaded and
conveyed by machinery from 54 to 69 per
cent. In this connection there has been
a rise from 2,229,335 to 2,485.101 HP
in the amount of electrical equipment
employed.

Power Stations’ Coal

Contrary to the general impression,
there was actually a slight increase in the
ratio of cleaned coal to the total output,
from 45-4 to 46-6 percent.; this proportion
is stated to be higher when applied to coal
suitable for cleaning. As regards supplies
to electricity works, the total is given as
23,489 million tons of which 2,364 million
was graded and 5,280 million washed
(slacks and smalls) : about a third of the
opencast coal went to power stations.

Slacks and smalls constituted about 76 per
cent, of the total coal supplied.

A noteworthy point is that during the
war the quantity of coal supplied to
electricity works overtook the gasworks
total. In 1913, 18 million tons was
carbonised at gasworks and 6 million tons
was used at electricity works. By 1938
the respective quantities had become 19 and
15 million tons; in 1940 the figures reached
parity at 18 million tons; and in 1944 the
gasworks total was 21 million and that
for power stations 24 million.

Sales and Revenue

Further comparison of the gas and
electricity supply industries shows that the
number of gas consumers actually de-
creased from 11,215,000 in 1938 to
11.199.000 in 1943 (1944 figures no
available). At the same time the number
of electricity consumers increased from
10.101.000 to 10,681,000 (10,780,000 in
1943-44). While the sales of gas rose
from 1,530 million therms in 1938 to
1,767 million (provisional) in 1944 (15£
per cent.), the total of electricity sold
went from 20,793 million kWh to 31,832
million (53 per cent, increase.)

As regards revenue, that from gas was
411 per cent, higher in 1942 than in 1938,
at £97,836,000. The corresponding in-
crease for electricity was about 40 per cent.,
indicating a reduction in price. It can be
calculated from another set of figures that
the average revenue per kWh fell from
1-04d. in 1938-39 to 1-01d. in 1942-43.

Some idea of the comparatively higher
degree of co-ordination in the electricity
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supply industry may be gained from the
fact that while there are 345 authorised
electricity undertakings, the number of
gasworks is treble this (1,049). In both
industries a few very large undertakings
are responsible for the larger part of the
total production. In the case of gas the
61 works in the three largest classes
produced about 68 per cent, of the total
output in 1943 ; 56 electricity undertakings
provided 82 per cent, of the 1944 output.

lt seems to us the
continuation of the present
method of operating the
grid as a single unit,
brought about mainly by wartime con-
ditions, is a perfectly logical development
for normal times. Although the generating
stations connected to each area section
of thegrid were, before the war, of
sufficient capacity to deal with the various
area loads it is reasonable to assume that
the co-ordination of generation from the
broadest economic aspect can only be
fully realised with the whole grid system
connected as one unit. There is little
doubt that plant shortage alone will dictate
operation on a national basis for some
years, but we believe that the permanent
establishment of the wider control is
officially regarded as desirable.

National
Grid Control

Looptests have  been
largely employed in
locating faults in dis-
tributors because usually
only the ends of cables are available.
Proportionality methods do not give
accuracies that approach those obtainable
by the other means that can be employed
in the more comfortable and elastic
conditions of the cable factory (notably
the “search” methods), which were
described by Mr. J. H. Savage in the
practical paper he presented before the
I.E.E. Transmission Section last week.
The implications of some of these methods
are likely to be of yet wider significance
and electronics may in the future come
to the aid of the harassed mains engineer.

Fault
Localisation

Older members of the

Generous electrical  industry  will
Training consider to-day’s young
Scheme  aspirants a good deal

luckier than they were. In
numerous directions assistance and en-
couragement are being given to an extent un-
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dreamed of a few years ago. Some of the
opportunities offered by leading electrical
manufacturers were set out in the series
of articles on education and training which
we published a year or so ago and in this
issue we mention a scheme recently
instituted by the Birmingham Electric
Supply Department by which young men
can secure a thorough training in elec-
tricity supply work and be paid enough to
keep them while they are being taught.
The interest of the Birmingham chief
engineer and manager (Mr. F. W. Lawton)
in the subject was shown in the paper that
he read early last year before the Midland
Section of the Junior Institution of En-
gineers in which he outlined the necessary
gualifications of the electric power engineer.

Public interest  in
scientific potentialities is
no doubt a sign of social
health, but zeal for
technical progress needs to be tempered
by an appreciation of hard engineering and
economic facts. If time and effort are
wasted on schemes that are foredoomed
to failure, there is the danger—as Professor
R. O. Kapp points out in the lecture
reported in this issue—that less ambitious
but more practicable developments will be
missed The attraction of hot water on
tap from public mains has recently been
discovered by the lay Press, in which
estimates have appeared of the large
amounts of coal that would be saved if the
production of hot water were everywhere
combined with the generation of electricity.

Correct
Perspective

Perhaps the very
Restricted  limitations to which Pro-
District fessor Kapp refers may
Heating in due course favour a

cautious extension of dis-
trict heating in this country. In a few
selected areas, where the subsoil is not
congested by existing public services, it
may be possible to install special plant for
the combined generation of heat and
electricity located near the load. This
would not entail drastic modifications in
the design and siting of base-load stations
at the expense of industrial consumers
requiring power and direct electric heating.
Nor should the energy to be supplied or
absorbed by the grid in varying quantities
at poor diversity factor, in order to main-
tain the heat-electricity ratio at unity, be
large enough to cause serious difficulty.
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Control of tlie Grid

Underground National and Area Switching and Loading Centres

4NOTH ER fairly widely-known wartime
has now been * disclosed.”
This is the existence of subterranean national

* secret ”

and area control
centres of the
Central Electricity
Board. One of the
first major elec-
tricity supply de-
velopments of the
war was to bring
the grid into opera-
tion as a single
unit, in place of the
separate operation
of each of the nine
area systems, and
to do this effectively
additional tie lines
were erected be-
tween the various
adjacent area
systems throughout
the country.

In the first place
the national control
was effected by the
staff of the South-
East England and
East England areas
control centre near
the Bankside powder
station of the
Lighting Co.,

City of London

devastation

control

The equipment in the national control

around

room is

mainly in the form of a complete grid diagram

setting out the various area schemes and
connecting tie lines

Electric

Almost  complete

inter-

this centre and the
incapacitation of one of the two emergency
rooms which had been

installed
before the war
made it vitally
necessary' to secure
safer accommoda-
tion.

The desirability
of going under-
ground led to the
speedy and helpful
co - operation of
London Transport,
who offered the use
of two disused lift
shafts at one of the
stations of the
London Under-
ground  Railways
(illustrated above).
It was soon seen
that with suitable
reconstruction
accommodation
could be provided
and work was put
in hand in October,
1940, andin March,
1941, Bankside was
completely vacated
and a national

control room was put into commission. In
well under a year from the commencement of
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the work the new control room for the
South-East England area was commissioned,
Thirteen rooms were constructed in the
two shafts, while an original exit passage
from the lifts to the station platforms now
serves as a gallery for the centre’s electricity
distribution equipment and communication
control apparatus. The two shafts were
originally 23 ft. in diameter and 120 ft. deep,
and they have been lined with 18 in. of
reinforced concrete as protection against side
blast from deep penetration bombs. Pro-
tection against direct hits
is provided in each shaft

by a “ bomb stopper”
consisting of 12 ft. of
reinforced concrete on

three slabs separated by
9 ft. of air space and 14 ft.
of blast-absorbing ballast,
giving the stopper an
overall length of 35 ft.
Another specially de-
signed bomb  stopper
protects the access stair-
way which was the
original emergency exit
for the station, and a
further one protects a
fourth shaft which
supplies ventilating air
to the Underground
system.

In each main shaft a
total of 1563 tons of
reinforced concrete is
used, including 80 tons
of steel reinforcing rods. The whole of the
“ structure ” below the level of the bomb
stoppers is air conditioned, and the ventilating

with only
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scheme includes cotton-wool dust filters and
special poison-gas filters. The whole of the
ventilation plant is installed at the base of
one of the main shafts.

To facilitate our description of the con-
munications system for the complete installa-
tion, we will deal with the area control rooms
first. Because of the limitation set by the
shaft diameters there are two control rooms
proper, but this is a very convenient arrange-
ment, because one room is devoted to
switching control and the other to loading

The area loading control room houses a diagram of the area system

the detail required for loading purposes

control. They are connected by a passage
about 8 ft. long which links the two shafts,

In the area switching control room a main

system diagram,

which was trans-

ferred from Bank-

side, now occupies

almost the whole

ofthe available wall

space, i.e., it nearly

forms a cylinder,

although in its

older setting it was

arranged in one

vertical plane. This

In the area switching
control room is a
cylindrically disposed
main system diagram,
transferred from
Bankside, where it
was arranged in one
vertical plane
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Calculator boards are used to check the duties imposed on the equipment
with different switching arrangements, duties likely to be imposed on new
switchgear, and for forecasting the distribution of load

change in its shape was rendered possible by
the fortunate flexibility of its construction,
in that it consists of over 41,000 inch squares
of plastic material mounted on vertical steel
strips, each 6 in. wide. By means of various
symbols engraved on the squares the diagram
has been constructed and can be rearranged
to show the disposition of alt the circuits
and switchgear in the area at any one time.

Switch-operation alarm lamps are fitted
to the diagram and suitable labels can be
fixed to indicate earth faults on apparatus
under maintenance, apparatus “ covered ”
by permit-to-work cards, and other special
requirements. The control engineers do not
effect any direct operations which are carried
out only as the result of their exclusive
telephoned instructions under the permit-to-
work system.

The loading control room houses another
diagram of the area system with only the
detail required for loading purposes. Indi-
cating loading instruments are incorporated
in the diagram, and other instruments for
indicating generator loads, frequency and
time errors are recessed into panels flanking
the diagram. This is sign-written on metal-
faced plywood and small permanent magnets
indicate line outage conditions.

In a central position in front of the diagram
is a two-position loading desk which carries
a routine instructor, by means of which
instructions can be sent to the more im-
portant generating stations, often in “ bulk,”
for picking up, dropping off, or, in emergency,
shedding load.

Electrical
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To overcome the
disadvantages of the
engineers being unable
to “ feel ” the weather
by being underground,
light-intensity indicat-
ing and recording in-
struments are fitted to
the loading desk and
are actuated by light
cells installed above
above ground.

To provide the exten-
sive and reliable com-
munications essential
to the control system
a comprehensive net-
work of private lines
is rented from the
Post Office. These
lines radiate from the
control centre to the
most important points in the area system,
such as switching stations, while other lines
serve for automatic indication of circuit-

Original exit passage from the lifts to the
station platforms now serving as an apparatus
gallery

breaker positions, feeder and transformer

loading, etc.
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speech band where interruption of the load
indications during telephone conversations
can be tolerated. The two systems employ
either voice frequency signals, generated by
a photo-electric transmitter associated with a
wattmeter transmitter, or by the counting of
pulses initiated by watt-hour transmitters
over a given period of time measured by the
control room master clock.

A separate room is set apart for network
calculations, and it houses short-circuit,
load-flow and universal calculating boards
which consist of “ networks ” of resistances
to represent the actual circuit reactances,
loads, etc., on the area system. The re-
sistances are mounted at the backs of the
boards and interconnection is by metal strips
and jacks, plugs and cords arranged at the
front of the board as system diagrams. All
the measurements on the short-circuit calcu-
lator are made on a central instrument desk
with suitable plug and cord interconnections.
The universal calculating board can be used
by itself or in conjunction with one of the
other calculators, and interconnection of the
calculators is effected by suitable bus-bars.
The calculators are used to check the duties
imposed on the equipment with different
switching arrangements, duties likely to be
imposed on new switchgear, and for fore-
casting the distribution of load.

Inter-area Operation

The national control is much simpler for
it is concerned mainly with inter-area opera-
tion in such a way as to provide for load
transfers between the areas on a pre-arranged
programme, which is reversed weekly in the
light of the latest information as to plant
availability and relative generating costs in
the respective areas. We must not lose sight,
however, of the important advantages
afforded by inter-area operation under
abnormal conditions, such as those met with
during the war years, with particular reference
to the bulk transmission of load from one
part of the country to another as the result
of the transfer of industry, and of the sub-
stantial savings in the transport of coal at
difficult times.

The equipment in the national control
room is consequently simpler and is mainly
in the form of a complete grid diagram
setting out the various area schemes and the

interconnecting tie lines, together with
frequency and time-error indicators and
recorders and indicating and recording
meters for most of the tie lines. Control is

Electrical
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exercised mainly by teleprinter communica-
tion with the area control centres at Glasgow,
Newcastle, Manchester, Leeds, Birmingham,
London and Bristol. A separate teleprinter
communicates with its associated area, but
by means of suitable interconnections in-
structions to any number of centres may be
sent simultaneously in one operation.

The continuous load indications for the
feeders connecting the South-East area and
the Mid-East Central England and South-

Western areas are repeated on indicating
instruments and recorders in the national
control room, and the national control

engineer also employs the South-East area
manual telephone exchange for communica-
tion with the engineers controlling the
South-East England area and for communi-
cation on the Post Office public telephone
system. Entirely separate telegraph circuits
are used between the national control and
the six control rooms of all the areas other
than the South-East one. Continuous load
indications for inter-area feeders are trans-
mitted to national control over separate
private rented telegraph circuits.

News from Australia

HE Sydney County Council has decided to

provide for the installation of additional
boiler and generating plant at the Pyrmont
power station by duplicating contracts already
placed. These include contracts with Inter-
national Combustion (A/asia) Pty., Ltd., for
steam generating plant and with the Australian
General Electric Pty., Ltd., for a 50,000-kW
turbo-alternator. The value of these contracts
is approximately £1,286,850.

Important changes in electricity supply organ-
isation in Queensland are the subject of legisla-
tion now before the State Parliament. The
proposals, which follow the line of recommen-
dations contained in the last annual report of
the State Electricity Commission, would em-
power the Commission to plan and co-ordinate
the supply of electricity throughout the State;
establish transmission lines; construct generating
stations; sell electricity in bulk; and control
prices. The State would be sub-divided into
sixteen regions each under the control of a board
and manager.

Reference to this matter is made in the
annual report of the City Electric Light Co., Ltd.
(Brishane). The directors state that since the
close of the financial year (January 31st last)
the Queensland Government has introduced
two far-reaching Bills dealing with the develop-
ment and control ofelectricity supply throughout
the State, namely, a Bill to amend the State
Electricity Commission Acts of 1937-1941 and
the Electric Light and Power Acts, 1896 to 1939,
and a Regional Electric Authorities’ Bill. The
company’s rights under its agreement with the
Commission have, it is stated, been expressly
protected.
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Views on

Reflections on

URING his ten minutes in the “ Your
D Questions Answered ” series of the
B.B.C. on Friday last week, Mr. Harold
Hobson, chairman of the Central Electricity
Board, probably did much to correct popular
misapprehensions about the grid. In
addition to coping with such queries as to
why the 132-kV system cannot be tapped to
give individual farm supplies, Mr. Hobson
showed that the Board, although established
by and responsible, through the Minister of
Fuel and Power, to Parliament, is not a
Government Department and functions on

commercial lines and, moreover, has no
jurisdiction over distribution and retail
prices. Among other points made was that

the Board, as standing for electricity supply
from the public mains, takes its own medicine
in renting telephone circuits for its control
system from the G.P.O. of which it is the
biggest customer in this way. Incidentally,
it was shown that the major proportion of
supply undertakings are publicly owned. It
is especially important just now when
political decisions may be made that affect
the future of electricity supply that the public
should be authoritatively informed of the
essential facts. Opportunities might well be
afforded to representatives of electricity
distributors to contribute to the same series.
* * *

Is it not time that architects and builders
gave a little more consideration to the location
of substations in building schemes ? | know
that this is an old grievance but it still seems
to be the practice to assign any odd comer
of a building for substations, irrespective of
its convenience or general suitability. Cer-
tainly in new housing much more trouble is
being taken in the location of the house
service units, so there may be some hope of
an improvement in the attitude regarding
substations also. Consultation with the
supply authority or electrical contractor in
the early stages of a scheme both eliminates
difficulties later and saves a great deal of

trouble and eernse.
*

I wonder how many people realise just
how much the increases in the price of coal
since the beginning of the war are affecting
their electricity accounts. | do not mean
only the increases in charges that have been
made (these in any case are insignificant in
comparison with the increased coal prices)
but also the reduced prices they would
otherwise have been enjoying by this time.
The position was brought home to me
forcibly by Mr. W. P. Lilwall, borough
electrical engineer and manager of Fleetwood

Electrical
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and this year’s president of the I.M.E.A,
when he told me a few days ago that the
advance in the price of coal from 17s. 4”d.
to 47s. 6d. a ton is costing his undertaking
about £29,000 a year, and as the population
of Fleetwood is about 25,000 this represents
£1 2s. 3d. a head for every man, woman
and child. Translated into terms of electricity
charges, this means that instead of the tariffs
having been increased by 15 per cent., they
could, if the price of coal had remained
unchanged, have been lowered by as much as
20 per cent.

* * *

A few weeks ago | referred to reports of
the new kind of electric bus, said to have
been devised in Russia, which relies for its
propulsion on some undivulged and seemingly
abnormal inductive effect. Impressed by
these claims a municipal councillor of
Aberdeen urges in a local paper that the war-
worn tramways system should be scrapped
instead of being renewed. The Geogi Baba
system, he states, would entail only the laying
under the main roads of cables carrying
high-frequency currents which would be
transmitted to the vehicles ; batteries charged
by this means would be enough to drive
them through all the side streets as well.
Pending the installation of such a system,
he suggests that a fleet of oil-driven buses
should be employed. The dangerous prac-
tical aspect of such unformulated ideas is

that they may actually delay progress. The
natural successor to the tramcar is the
trolley-bus.  Aberdonians, however, are

proverbially not the most likely people to
incur the somewhat greater expenditure on
a modern trolley-bus system if they thought
it might be stipersedeg soon.*

“ Contact ” (the staff journal of Central
London Electricity, Ltd.) reports that a
consumer, who had recently been rehoused
by the local council, called at one of the
company’s showrooms to say that she had
no adequate means of heating water for the
bath, apart from a device which she had
rigged up. An inspection revealed that the
lady, whose bathroom was remote from the
kitchen, had strung yards of flex between the
two apartments and had used her kettle as
an immersion heater by suspending it from
the ceiling so that it was submerged, with the
connections just out of the water. The
consumer said that although this arrangement
took nearly six hours to do its work it was
not too dear. The company was able to
replace this extraordinary fit-up by a wash-
boiler.—REFLECTOR.
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Coal and Electricity

Ministry of Fuel Statistics

m AST week we referred briefly to the
I a Statistical Digest issued by the Ministry
of Fuel and Power for the year 1944 and repro-
duced a table showing the consumption of
electricity and the re\enue obtained by supply
authorities. The Digest (Cmd. 6639) is
obtainable from the Stationery' Office at
Is. 6d. Altogether there are sixty-nine tables
covering various aspects of the coal-mining
and associated industries; some of these are
now reproduced and others are summarised.

Table 2, which deals with primary and
secondary' sources of fuel and power in Great
Britain, shows that the total output of coal
in 1944 was 185-4 million tons. Of this.
15-4 million tons was used at collieries or
for the transport of coal and coke; 20-1
million tons was carbonised at coke ovens
and 20-7 million at gasworks; and 24-0
million was used for generating electricity by
authorised wundertakings and railway and
transport authorities.

Number of Undertakers, Electricity Generated and Materials Used (Table 16)

1938 1939
S umber o f authorised electricity
undertaken (as March ilj/J—
Public authorities 378 373
Companies 213 208
Total 591 581
Electricity generated*million k B h)
By steam plant (from coalL coke
and ofl)—
Authorised nnAerTairingy ;
Public authorities 13.093 14,289
Companies 10.118 10.966
Railway and transport authori-
ties 1.335 1323
Total 24,546 26378
Authorised nndgTTalcmg”;
Public authorities 27 25
Companies 30 26
Total .. 57 51
By gas engines—Total (public
authorities) 3 3
By water power—
Authorised undertakings:
Public authorities 7 7
Companies 981 975
Total 988 982
By destructor plant, waste beat,
etc.—
Authorised undertakings :
Public authorities 13 16
Companies .. 100 102
Railway and transport authori-
ties *. . 1 1
Total .. 114 119
Tocal-~Authorised undertakings:
Public authorities 13,143 14340
Companies 11.229 12,069
Railway and transport authori-
ties 1,336 1324
Total 25.708 27,733
Materials used for generating
electricity (thous. tons
Coal v - 14,927 15,925
Coke and coke breeze 183 235
ou . 20 19

*Number of stations owned by authorised undertakers) generating electricity during 1944 was >45.

1940 1941 1942 1943 1944

373 374 374 574 375

I f 202 201 200 198
578 576 575 574 573*

15.921 17335 19569 20,191 21.442

11.880 13,465 14.882 15.344 15,651

1302 1316 1548 1365 1385

29,003 32,616 35,699 36,800 38578

26 25 23 21 25

31 32 23 17 20

57 57 46 38 45

3 3 2 2 3

6 6 7 6 6

794 825 1.090 1523 1,170

800 831 1.097 1,329 1,176

15 8 6 5 4

97 61 52 42 42

1 1 1 1 1

113 70 59 48 47

15,971 17377 19,607 20325 21,480

12,802 14,383 16,047 16.726 16.883

1303 1317 1349 1366 1386

29376 33577 36.903 38517 39,649

18.112 20.435 22383 22599 24,074

258 275 320 318 337

26 20 18 14 18

There were also

ourteen generating stations operated by railway and transport authorities.
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The course of mechanisation is indicated
by Tables ~ and 5- Although the quantity
of coal cut by machinery hi 1944 was the
lowest for seven years, the proportion of the
total steadily rose from 59 per cent, in 1935
to 12 per cent The same is shown for coal
loaded and conveyed by machinery; the

proportion increased from 54 per cent, in
1935 to 69 per cent, in 1944. As regards
electrical equipment. Table 34 gives the

number of mines at which this equipment
was installed at June 30th. 1944. as 1.394.
compared with 1.412 at June 30th. 1935.
Nevertheless the number of electric motors
installed rose from 55.555 to 65.526 and the
aggregate HP from 2_229.335 (1.190.355
below ground» to 2.455.101 11.333.93“ below
ground.> In the mines, the greatest increases
occurred in haulage »from 4"4.1  to 520.251
HPi. pumping »from 431.722 to 449.4"! HP»,

conveyors and loaders (from 70.767 to
102.33" HP. and coal-cutting machines
(from 170.512 to 199,501 HP>. Above

Q v bleilatm < of Generating Stations i[Aui

(Table IT)

b ngerated

(kWthaueprainl i gm“p
99 estations  (thousand

kWh)
Up to 50.000 56 650
50.001 to 100.000 16 1.061
100,001 , 250.000 27 4741
250.U0E _ 500.000 17 6365
500.00! _ 1.000.000 16 12.077
L000.001 _ 2330.000 55 56.565
1330.00! » 5.000.000 21 79314
5.000.001 _ 10.000.000 20 1555.626
10.00030L _ 25.000.000 50 495.601
25.000.001 ,, 50.000.000 22 692396
50.000.00L _ 100.000.000 25 1.0903*4
100.000.00! »  200.000.000 24 5.654.151
L. . 500.000.000 55 10.450.606
500.000.001 _ 1.000.000.000 16 1L042359
Over L000.000.000 10.007365
Total 545 56365.140

ground, motors used in winding increased
from 1"4.646 to 200.409 HP: for ventilation
from 125.32" to 135.556 HP: for haulage
purposes from 89.22.5 to 94.525 HP: and lor
coal cleaning and screening from 22".60" to
252.046 HP. Miscellaneous uses accounted
for 465.328 HP. against 419.1"2 HP in 193S.
Table 67 analyses these figures for the
different mining areas.

Tables 12 to 15 contain statistics relating
to the gas industry and show that output
available increased from 1.659 million therms
in 1935 to 12924 million 1944 (provisional
figure». The total sale of gas tor 1943 is
given in Table 13 as 1.653-9 million therms;
there were 1.049 separate undertakings. This
table reveals that of the total ten undertakings
selling over 25 million therms each were
responsible for 640-2 million therms. The
largest number of undertakings was in the
1UO.UU1-250.UUQtherm class ; there were 246 o f

Electrical

Review Jure S. I'M?
these and they sold only 32-2 million therms.
In the three lowest classes, up to 100.000
therms, there were 525 undertakings which
were responsible for onlv 12-7 million therms.
The number of people emptoved tell from
124.659 in 1938 to 102.0«) in 1943.

Electricity- supply is dealt with in four
tables. Nos. 16 (slightly abbreviated) and 17
are reproduced: No. 19 appeared in our last
issue. Table 18 deals with employment and
shows that the total number of people em-
ployed was reduced from 120."31 at March
31st. 1935. to 89.944 at January 1st. 1944:
the number of female employees increased
from 7.111 to 14.182. The total capacity of
generating plant installed at the end of the
year 1943—44 is given as 1129"4.000 kW and
the aggregate value of the individual maxi-
mum loads on venerating stations during
1944 as 10.435.000 kW.

The total amount of coal sent to electricity
works from each area is set out in Table 45.
It shows that the total for all coalfields was
25.459.400 tons, about half"of which
(11.616.000 tons) comprised dry slacks and
smalls: there was also 5-250.000 tons of
washed slacks and smalls. 2.363.000 tons of
graded coal, and 2.259.000 tons of opencast
coal. The total amount of coal of all grades
distributed to gas undertakings was
20."46.500 tons.

Electronic Cookers
Some American Comments

~emAN UFACTURERS oforthodox electric
.’ m cookers need not. it seems, worry unduly
at the moment about being put out of business
by the development of the electronic cooker.
Despite the great speeding up of the cooking
process, results are. to say the least, somewhat
patchy, different foods placed in a high-
frequency oven responding in entirely different
and sometimes unexpected ways. Tests men-
tioned in Electrical M erchandising show that
a thoroughly mixed sausage cooks pretty
well but with steaks (apparently still obtain-
able in America» the fat bums before the
lean is cooked. Chicken bones char before
the outside is done, while experiments on
bread produced a loaf with the crust on
the inside.  No wonder the journal described
it as “ inside out cooking."” Also it is pointed
out that caramelising of sugar and the searing
ot steaks have much to do with the flavour.
Li case the would-be user of the new cooker
is not yet sufficiently discouraged it is men-
tioned too that a 5 to 10-k\V equipment
would be required as a substitute for the
present cooker and. with a 50 per cent.

- PUS woulvi require an input of
-0 kvv. tor which the average home is not
wired. Some idea of the cost can be gained

trom the tact that a 500-\5S apparatus costs
nearly 51,000.
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CORRESPONDENCE

Letters should bear the writers’ names and addresses, not necessarilyfor publication.
Responsibility cannot be acceptedfor correspondents’ opinions.

Circuit Diagrams

STANDARDISATION of catalogue sizes
is being advocated by your corre-
spondents, but | believe that standard circuit
diagrams would be as widely appreciated.
| have had to use numerous manufacturers'
diagrams for the connection of electrical
equipment and some are a veritable maze.

Only a few manufacturers supply a sche-
matic arrangement with the complete wiring
diagram, and | know of only two that can
be read easily by the labour available to-day.
In these all the switches in the control circuit
operated by any one closing coil are arranged
vertically above and or below that coil. The
main load circuit connections, to the switches
and external circuits are given in a separate
schematic diagram. It is also an advantage
to have the contactor sequences tabulated
in the same way as for DC traction equip-
ment.

All these methods are used by different
firms to a greater or lesser degree, and stand-
ardisation would be only a matter of choosing
and collating the most promising.

Chesterfield. A. Jones.
Non-earthed Appliances
WN spite of *“ Reflector’s” somewhat

*- sarcastic remarks on the E.C.A.'s pro-
posal to warn consumers of the danger in
using non-earthed appliances, the problem
remains one of major importance, and, if
electricity is to be chosen as the universal
source of pleasure in the home, its only
drawback—that sinister danger of shock—
must be eliminated. So long as accidents
occur and receive the inevitable publicity
in the daily press, the consumer will treat
electricity with a suspicion which is not
exactly to the advantage of the electrical trade.

The idea'of issuing a warning by means of
water-transfers on the consumer’s appliance
after repair is, perhaps, a little unfortunate.
The consumer, who for practical purposes must
be considered ignorant of electrical matters,
will tend to see the business end first. To be
effective, a suggestion of this nature calls for

a less obtrusive approach and it must be
backed by sound reason. The consumer
will appreciate and read with interest an
official note, signed by the contractor,

explaining to him in basic terms why earthing
is necessary and advising him in a polite
wav to have his appliance made safe.

To rule out the suggestion that this is
“just a business trick,” the note could take
the form of an official advice from the
Electrical Contractors’ Association to users

i>t

of electricity, submitted and signed by one
of its members. This would not only serve
the purpose of a justifiable warning, but it
would also indicate to the consumer that he is
receiving a reliable service.

Aylesbury. F. S. Rose.

Unbalanced Resistance Star Network

rB"™HE graphical construction for the solution
* of an unbalanced three-phase star resist-
ance network given by Mr. Russell in the
Electrical Review of May 25th, may be proved
more simply as

A follows: The sides

of the equilateral

triangle A B -C

represent the line

voltages. If O is
the star point,
then the phase
voltages Va, Vb,
Vc are to scale
respectively OA,
OB, OC, i.e. Va
= a.0A, Vb =

a.0B and Vc =
a.0C. Produce CO to cut AB at L. Choose
the current scale so that OB also represents
the phase current Ib and Ib = (3.0B. Draw
BD parallel to OC to cut AO produced at D ;
then the respective phase currents are DO,
OB, BD, and C = ,SBD, la = 0.DO. The
triangles AOL and ADB are similar; hence

«AQO Va
AL _ AO SOD _ E Ra
LB OD aOB —Vb~ Rb
POB Ib

and similarly for the other sides.

It may be pointed out too, that the con-
struction applies not merely to a network of
resistances but also to any impedances of
equal power factor. This follows at once
from the above proof, since if the impedances
are unchanged in value the triangle DOB
remains the same in size, being merely
turned through the power-factor angle.

Aberdeen. E. Wilkinson, Ph.D.

I.E.E. Western Centre

HIS year’s annual meeting and summer

outing of the Western Centre of the
Institution of Electrical Engineers are to be held
on June 23rd. The outing will take the form of
a visit of inspection to the engine factory of the
Bristol Aeroplane Co.. Ltd. It is hoped to
arrange several types of conducted tours accord-
ing to the requirements of the visitors, including
tours of a purely engineering nature. Luncheon
and tea will be provided and the charge per head,
including transport, will be 12s.
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Swedish Plant for Eire

| T has been reported in the daily press that a

contract for the supply of heavy boiler
equipment for a steam-operated peat-burning
electricity generating plant at Portarlington,
Eire, valued at £70,000, has been given to a
Swedish firm, the Stal Turbine Works, which is
associated with A.S.E.A.

Inquiries made by our Dublin Correspondent
in authoritative quarters establish that an order
for a £70,000 turbo-generator for the new
Clonsast turf-burning station was placed last
year by the Electricity Supply Board with Asea
Electric, Ltd., London. A partofthisequipment
is being manufactured in Sweden by an associated
company and early delivery is expected.

In January last Mr. Sean Lemass, Minister
of Industry and Commerce, thus epitomised the
three stages of future power development : (1)
The first step was the completion of the Liffey
scheme. The plant for this was ordered from a
firm in Great Britain and most of it had been
delivered. A part of the scheme—Golden Falls
—was in production. The delivery of the
remainder of the equipment was expected at an
early date. (2) The second step would be the
bringing into production of the Clonsast station.
The orders for the plant “ were placed quite
recently in Sweden.” The capacity of the pro-
posed station at Clonsast at its fullest develop-
ment will be 24,000 kW (the installed capacity
ofthe Shannon has been increased to 85,000 kW).
It will consist of two 12,000-kW units, one of
which will be installed at the beginning and the
other when the mechanical equipment for the
production of turf from the Clonsast bog to the
extent required is available. (3) The third step
in the post-war development will be the Erne.
There are then two further extensions, of the
Shannon and the Liffey, both comparatively
small in respect of output and, after that, a
further turf station. Replying to Deputies, who
asked where the further turf station was likely
to be located, Mr. Lemass said he could not say.
So far as the E.S.B. was concerned “ it can be any
place in which there is a bog suitable for
mechanised production of turf and an adequate
water supply.”

As regards the statement attributed to an
English paper that the Eire Government has
planned to spend more than £80,000,000 on
electrification, it should be remembered that
during the second reading of the Electrification
Bill, Mr. Lemass estimated the total cost of the
various projects at approximately £40,000,000.
A few Deputies suggested that more than
this, i.e., up to £60,000,000—might be spent
“ by order of the Minister.” Mr. Lemass,
correcting this misapprehension, made it clear
that the Bill to start with only committed the
Exchequer to advance to the E.S.B. £7,500,000
for generation and £5,000,000 for electrification
purposes.

Erne Development Contract

The Electricity Supply Board isinviting tenders
for the construction of a tail race for the River
Erne development at Ballyshannon, Co. Donegal.
The work comprises excavation of a channel,
approximately 50 ft. wide, 20 ft. deep, and
4,200 ft. long in the bed of the river at Bally-
shannon, and involves the removal and disposal
of approximately 155,000 cu. yd. of rock and
50,000 cu. yd. of gravel or boulder clay.

Electrical
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of tender, etc., are available from Mr. Patrick J.
Dempsey, Secretary, Electricity Supply Board,
60-62, Upper Mount Street, Dublin, on deposit
of 5 guineas which will be returned on receipt of
a bona fide tender. Tenders must be received
not later than July 30th.

“ Operation Pluto”

HE Director-General of the Petroleum War-

fare Department (Major-General Sir D.
Banks) has conveyed his thanks to the County of
London Electric Supply Co. and the Folkestone
Electricity Supply Co. for the part which they
played in the cross-Channel oil pipe-line scheme
(described in our last issue).

The two companies designed the complicated
l.v. networks at the coastal pumping stations and
designed and installed the h.v. work. In
addition the whole of the electrical installation
at the special factory established in connection
with the scheme was carried out by the com-
panies.

Johnson & Phillips, Ltd., inform us that,
besides supplying cable-laying machinery for
“ Operation Pluto,” as mentioned in last week's
Electrical Review, the company also made con-
siderable quantities of the “ Hais ” cable em-
ployed.

The Financial News says that Switzerland is
investigating the possibility of constructing an
oil pipe-line network similar to that from England
to the Continent, according to the Swiss Press.
It is believed that an industrial bank in Switzer-
land will finance the project and will place orders
for the equipment with English firms.

Forthcoming Events

Wednesday, June 13th.—London.— At Light-
ing Service Bureau, 2, Savoy Hill, 2 p.m.
Associated Municipal Electrical Engineers.
Annual general meeting.

Thursday, June 14th.—London.—Kingsway
Hall, 10 a.m. Incorporated Municipal Elec-
trical Association. Fiftieth annual ordinary
general meeting.

Saturday, June 16th.—London. — Comedy

Association
(N.W.

Restaurant, Panton Street, S.W .I.
of Supervising Electrical Engineers
London Branch). Annual luncheon.

Stratford-on-Avon. — I.E.E. South Midland
Students’ Section. Summer outing to see
“ Twelfth Night.”

Tuesday, June 19th.—London.—Connaught
Rooms, 5.30 for 6 p.m. |[|.E.E. Transmission
Section. Informal dinner (tickets, 12s. 6d.).

Wednesday, June 20th.—London.—Waldorf
Hotel. Fan and Allied Manufacturers' Associa-
tion, 1 p.m. Luncheon, 2.15 p.m. Annual
general meeting.

Wednesday and Thursday, July 11th and 12th.—
Institution of Civil Engineers,

10.30 a.m. Iron and Steel Institute. Annual
g(e)?ﬁ)ral meeting (postponed from May 9th and

u Jn'y 27th.—Manchester.— Reynolds’
Han, Col ege of Technology, 6.30 p.m. Institu-
tion of Electronics (North-West Branch). Lec-
ture on Rectifiers and Invertors,” b\i Dr F
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and SOCIAL

News of Men and Women of the Industry

ERTIFICATES and awards gained by
students, apprentices and trainees under
the Philips Mitcham Works industrial training
scheme distributed recently by
Mr. Chuter Ede, Parliamentary
Secretary to the Ministry of
Education.. In the course of his

speech Mr. Ede praised the train-
ing scheme and said that the
Ministry of Education was
watching the experiment with
very great interest. He noticed
from the lists that some had taken
their degrees while still working
in the factory and he regarded
that as a contribution not merely
to industry but to education as
well. Mr. Ede was introduced by
Mr. S. S. Eriks (managing director
of the Philips Group) who was
supported by Mr. T. E. Goldup,
director ; Mr. F. A. Kloppert,
works director, Mullard Radio
Valve Co.; Mr. van der Zee,
works manager ; Mr. G. A. Tay-
lor, training supervisor, Mitcham

Works; and Mr. H. A. Warren,
Principal of Croydon Polytechnic.

In his report for 1944, Mr. xarin(s::QSUter
Taylor recorded that steady pro- .
gress had been made in the

indentured apprenticeship course for craftsmen.
An important part of the work had been the
organisation and direction of technical studies
not only for indentured and wunindentured
apprentices, but for other employees who wished
to improve their technical knowledge. There
was inaugurated during the year a day continu-
ation school for juAiors (14-16 years).

Mr. H. Warren, M.Sc., M.l.E.E., director of
research and engineering to the British Thomson-
Houston Co., Ltd., has been appointed managing
director of the company upon the retirement of
Mr. H. N. Sporborg.

Mr. H. F. J. Thompson, general manager and
engineer of the Battersea Electricity Depart-
ment, who was eligible to retire on pension
three years ago, is retiring on September 30th.

Mr. P. M. Shears, sales engineer to the Hackney
Electricity Department, retired last week after
about thirty-four years with the undertaking.

After spending many
years in New Zealand,
Mr. Shears went to
Hackney in 1911 and
since that time has been
responsible for extensive
development work in
the industrial and
domestic fields. At a
gathering of over a
hundred of his col-
leagues, the borough
electrical engineer (Mr.
E

Mr. Shears
travelling
fountain

with two
valises, a
pen and a

Mr p. M. Shears

cheque and referred to his valuable work in
advancing the cause of electricity during his
long service. Other colleagues also paid tributes

Ede presenting certificates and awards to Philips

Mr. S. S. Eriks (managing director, Philips Group) is

seen on the right

and Mr. Shears in thanking them recounted
some of the trials and difficulties which he had
encountered in his earlier days.

Mr. A. B. Thompson has been appointed
representative of Moffats, Ltd., Blackburn, and
stockist and wholesaler for Northern Ireland.
Mr. Thompson has had
a great deal of engineer-

ing experience. His
temporary office is at
9, Donegall Square

South, Belfast, but new
showrooms and offices
will shortly be opened
in Bedford Street, Bel-
fast, near the City Hall.

Dr. F. W. G. White,
M.Sc., chiefofthe radio-
physics division of the
Council for Scientific
and Industrial Research
in Sydney, N.S.W., has
been appointed assistant
executive officer of the
Council. Dr. White was formerly Professor ot
Physics at the Canterbury University College of
New Zealand University.

Mr. Hargld Hobson, chairman of the Central
Electricity Board is leaving this week-end for a
visit to the United States and Canada, where he
will study recent electricity supply developments.
He expects to be away for about a month.

Colonel J. C. Chaytor has been appointed a

Adinagiey phddent@rth Somerset Electric Supply
Co., Ltd.

Mr. T. R. Thomas, B.Sc., M.I.LE.E., has been
elected president of the South Wales Branch of

r. A. B. Thompson
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the Association of Mining Electrical and Mr. A. J. Bousfield has resigned from the
Mechanical Engineers for 1945-46. Mr. T. G. position of power house superintendent to the
Dash, A.M.I.E.E., is first vice-president and Ford Motor Co., which he has held since 1931.
Mr. E. W. Cooper, A.M.I.E.E., second vice- He is succeeded by his assistant, Mr. J. J.
president. Young, Associate |.E.E.

Sir George E. Bailey, C.B.E., whose appoint-
ment as managing director of Associated Elec-
trical Industries, Ltd., was reported in our last
issue, has been chair-
man of the Metropoli-
tan-Vickers Electrical
Co., Ltd., since March
last year. Sir George
was president of the
Engineering and Allied
Employers’ National
Federation from 1940 to
1943 and he became
Trustee to the Federa-
tion in 1943. He was
also President of the
Institution of Produc-
tion .Engineers from
1939 to 1942. Other
offices which Sir George
Bailey has filled include
the presidency of the Manchester District En-
gineering Employers’ Association in 1926 and
1927 and member ofthe Beveridge Committee on
Skilled Men in the Services, 1941. He is also presi-
dentofthe Manchester Engineering Council, hon.
treasurer of the Manchester District Engineering
Employers’ Association and a member of the
North Western Regional Board (Ministry of
Production). During the war in Europe he was
chairman of the Local Reconstruction Panel
(Manchester Area) Emergency Services Organi-
sation and a member of the Industrial Panels of

Sir George Bailey

the Ministries of Labour and Production. The
honorary degree of M.Sc. was conferred on
him by the Manchester University in 1942. He

was knighted last year.

Mr. H. W. Hull has been appointed commer-
cial assistant to the St. Paneras Electricity and
Public Lighting Department at a basic salary of
£450.

Americans and

Present Conditions

INCE the introduction by this country of a
general tariff on manufactured goods in
1932, many American concerns have commenced
manufacturing here or have contemplated doing
so. The most successful arrangement adopted
by these concerns was the assembly of parts
imported from the United States. The war has
made considerable alteration in the conditions
which permitted this, and the present and
possible future position is studied in a pamphlet,
“ American Participation in British Industry,”
published by the American Chamber of Com-
merce in London, Aldwych House,«W.C.2.
This says that until there is a reasonable
prospect of improved foreign exchange, par-
ticularly dollars, it is unlikely that unrestricted
importation of manufactured goods will be
allowed. British manufacturers will expect to
be given time to re-establish themselves before
new competitors are allowed in the field and it
is anticipated that the British authorities will
encourage the establishment of new manufac-

Mr. A. E. Jepson retired on May 31st after
forty years’ service with the General Electric
Co Ltd., for nine of which he has been manager
in London of the Switchgear and Instrument
Department.

The York City Council is advertising for a
deputy city electrical engineer at a commencing
salary of £771. The vacancy was caused by the
recent death of Mr. E. M. Pearson.

Obituary

Mr. W. A. Pearman, general manager and
secretary of London Power Co., Ltd., died at
his home at Esher, after
a short illness, on May
30th, aged seventy-two.
Mr. Pearman served the
electricity supply indus-
try in London for fifty-
four years, having joined
the Westminster Elec-
tric Supply Corporation
in April, 1891. On the
formation of the London
Power Co., Ltd., in
1927, he was appointed
general manager and
secretary.

Mr. J. F. M. Bennett,
A.M.I.LE.E..whose death
on May 26th, is announ-
ced, was from 1923 to
1933 a partner in a firm of electrical manufac-
turers, before which he was outside superin-
tendent to the Metropolitan Electric Tramways.
From 1894 to 1902 he was with the Electric
Construction Co., Ltd. He studied engineering
at the Finsbury Technical. College and was
apprenticed to the mechanical engineer to the
Ipswich Corporation.

British

The late
Mr. W. A. Pearman

Industry

and Future Prospects

turing enterprises, especially if they result in
decreased imports, thereby saving foreign
exchange. The pamphlet reviews the position

with regard to control of industry and labour.
The form which businesses opened up by Ameri-
cans in this country may take and the subject
of taxation are also dealt with.

The conclusion is reached that while the
restrictions which have been mentioned will
continue for a time it would be unwise to assume
that they will be a permanent feature of British
Government policy. “ Important sections of
British opinion are fully convinced that no
country stands to gain more from a free flow of
international trade and a general lowering of
barriers.  Therefore any post-war restrictive
measures should be regarded as temporary
expedients to meet an emergency situation and
constant pressure will be exerted towards their
removal as soon as there is reasonable prospect
ot balancing Britain’s external payments and
receipts on current account.”
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Itho™ant Cables

Electrical Detonation of Undersea Magnetic Mines

NE of the magnetically-detonated sea
mines sown by enemy surface craft or

«

was uncovered by the receding tide on the

Shoeburyness sand flats in the Thames
Estuary during the

The illustration at the Night of November
hesdat heopase shews PAN 1QTQ TELRL.
‘curing cians from H.M.S.

Vernon thus had their
first opportunity of preparing special non-
magnetic tools for dismantling the mine,
and thus revealing its
mechanism and per-
mitting calculation of
the  strength and
duration of the electro-
magnetic field needed
to “ fire ” the mine.

Counter - measures
included the fitting of
ships with a *“ de-
gaussing ” girdle of
electrically  energised
cable, which im-
munised surface craft,
but did not dispose of

the submerged mines themselves. One of
the attempts to destroy them was by means

of low-flying aircraft of the Wellington type
fitted with a large metal loop intended to

dropped by parachute from low-flying aircraffroduce a magnetic field of sufficient intensity

to explode any mines lying beneath as the
aircraft flew low over the water. But a far
more effective method proved to be the
towage of an electrically energised cable, at
first rendered buoyant by crude floats, but
soon improved upon by collaboration
between the Admiralty and makers of
electric power cables.

The German mine of this particular type

Assembling buoyant cable centres
and (left) the component parts
comprising inflated rubber ele-
ments, wood reinforcing discs and
longitudinal strengthening tapes

is satisfactory only in relatively
shallow water; it is detonated
by the movement of a delicately-
balanced magnetic needle, which
is deflected by the approach of any con-
siderable mass of ferrous material, such
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as the hull of a ship. It explodes on
the sea-bottom, but by reason of the fact
that the path of least resistance to submarine
pressure is vertically upward, the violence of

Applying conductor wires to the buoyant centre

an explosion immediately beneath the keel
will frequently “ break the back ” of the ship.
Normal methods of “ sweeping” sea
mines are of no avail in this case, since the
magnetic mine cannot be raised from the
sea-bed. Butthe “ Double L ” (longitudinal)
sweep has proved to be an effective means of
creating a sufficiently powerful magnetic
field within the radius of sensitivity of the
submerged mine to cause it to explode
harmlessly behind the sweeping ships, which
are provided with “ de-
gaussing ” belts.
The sweeping ships
proceed on a parallel
course, each towing a
long “ tail 7 of self-
buoyant cable. The
power is generated in
the  towing ships,
stored momentarily in
a manner not yet fully
explained and passed
through the buoyant
cables in a succession
of .surges, the current
of several thousand
amperes passing
through the sea water
between the parallel
conductors, thus com-
pleting the AC circuit.
W hen, by the middle
of December, 1939, the
Admiralty called for a conductor capable of
floating on the surface of the sea very few
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cable manufacturers were in a position to
undertake its production. By the end of
that month several experimenlal designs had
been prepared and a small sample of the
most promising was
manufactured by W. T.
Henley’s Telegraph
Works Co., Ltd. The
following day an order
was received from the
Admiralty for a length
suitable for sea trials,

which  was to be
delivered not later than
January 10th, 1940;

actually it was made
available in six days.
The earlier designs
were not necessarily
the best, since existing
machinery had to be

adapted to the
building-up of a potentially satisfactory
product while arrangements were being

made for its manufacture on a production
scale. Meanwhile on Christmas Day, 1939,
Dr. P. Dunsheath (director and chief en-
gineer) conceived the idea of utilising cylin-
drical “ tennis balls ” as the core of a buoyant
cable. By the middle of January, 1940, that
modified design had been found satisfactory
and an order was received for a number of
complete sets. A fortnight later the first

Cable entering curing vessel

production length was delivered and from
that date onward, although some detailed

Sc,

"«g 1
fee s
le,
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modifications in the design
have been made, the con-
struction of buoyant cable

in Henley’s factories has been
continuously carried on.

The cable itself incorporates
anumberofingenious features.
It has to be flexible, float on
the surface of the water and
contain “"a fairly large cross-
sectional area of copper in
order to carry the large current
necessary to detonate the mine
satisfactorily. The Henley
design was achieved by
mobilising the combined re-
sources of the Henley cable
factories and Henley’s Tyre &
Rubber Co. In peacetime the
latter produced very large quantities of
tennis balls and the machinery for that
purpose was rapidly adapted to make many
millions of inflated cylindrical rubber

Electrode tails in course of assembly

elements which, together with suitable
reinforcement, formed a buoyant centre on
which the conductor wires and their
insulation could be built, resulting in a
cable of approximately 3i in. diameter.
During the war years many hundreds of
complete sets, involving over 1,000,000 yd.
of cable, have been constructed and put into
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Preparing end terminations on a pair of finished cables

satisfactory operation. As time went on
and the Admiralty was able to bring other
types of vessel into service for this class of
minesweeping, the types of buoyant cable
supplied resolved themselves into three
patterns for use by fleet minesweepers,
trawlers and drifters. The main variant was
not in the cable itself, but in the lengths
employed, since they had to be modified to a
considerable extent to suit the speeds of

Applying covering to complete electrodes
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vessels being used for dealing with the mines.

The combined resources of those firms
which had been able to undertake this work
initially were insufficient to meet all require-
ments. Consequently Henley’s and Callen-
der’s Cable and Construction Co., Ltd.,
which had also developed satisfactory designs
of cable based on the materials and facilities
available in its own factories, were both
requested to furnish details of their respective
designs to other interested cable makers on
both sides of the Atlantic.

The production of the buoyant cable itself
does not represent the whole story. Two
lengths, one short and one long, are used
behind each of the minesweeping vessels in
service. In addition, however, means had
to be provided to enable the current in the
conductor to leave and return in accordance
with the stated requirements of the Admiralty.
That involved the manufacture of large
quantities of copper electrodes and the
necessary fittings.

In the early part of 1941 a further demand
was received from the Admiralty for an
entirely different type of buoyant cable, of
much smaller sectional area for an entirely
different purpose. In this case Henley’s
were able to provide samples within a few
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days, as it so happened that one of the
original designs initially prepared for the
main buoyant cable was readily adaptable.
In this case rubber elements are not employed,
but buoyancy is obtained by stranding the
conductor on to a fairly large diameter steel
spiral having plugs inserted at intervals so
that the cable centre does not become com-
pletely flooded in the event of damage to the
external sheath. This type of cable is not
towed behind a vessel but is intended to be
manhandled and used in the form of a
complete loop, so that end-fittings in this
case are not of great importance.

In the earlier months of 1944 an entirely
new service requirement arose which had to be
satisfied in addition to the continued produc-
tion of the large buoyant cable. The supply
of these cables was very urgently required
and for this reason after due consideration
it was decided not to adopt the inflated
elements, but to modify an alternative
design of the large-sized cable which had been
produced in some quantity, employing cork
cylinders and expanded rubber. Although
the service demands for this type were not so
great as for the main cable, all essential
requirements were rapidly met and gave
complete satisfaction.

Baekeland Memorial Lecture .

HE first of the Baekeland memorial lectures
arranged by the Society of Chemical Indus-
try was delivered in London on May 30th.
Mr. H. V. Potter, who told the story of the
inventor’s life rather than his scientific and
industrial achievements, remarked that few
men had invented two entirely new materials
and lived to see the names they gave to them
become household words throughout the woild.
Dr. Leo Hendrik Baekeland, inventor of
“ Velox ” photographic
paper and “ Bakelite ”
synthetic resins, com-
bined business ability
with scientific achieve-
ment and, last year, died
a millionaire at the age
of eighty.

After a brilliant
school and university
career Baekeland came
from his home town,
Ghent in Belgium, to
this country looking for
greater scope. Having
visited the Universities
of London, Oxford and
Edinburgh, he tried his
fortune in the United States where he continued
his research, particularly into photographic
printing papers. After ten years, in spite of
various vicissitudes, he invented a gaslight
printing paper “Velox” which employed silver

Dr. L. H. Baekeland

chloride and established a small business to
manufacture the paper. His paper became a
serious competitor to the Eastman-Kodak paper,
and eventually Baekeland, sold out to Eastman-
Kodak. Speaking of the deal years later, he
said he obtained his million dollars.

At that time, 1899, he purchased a substantial
house at Yonkers on the Hudson River where,
after a refresher course in electro-chemistry in
Germany, he established a new laboratory.
After some successful work on the Townsend
cell, he interested himself in the chemical
reaction between phenol and formaldehyde-.
He discovered that by using small amounts of
alkali as an accelerator, particularly ammonia
which acted as a catalyst, he could control the
process by spreading the reaction time and
check the reaction at any stage by cooling.
After five years’ work, he filed his famous
patent in the U.S.A. in February, 1907. Baeke-
land gave the name “ Bakelite ” to this new
synthetic resin, and came to the conclusion that
if it was to be successfully applied to industry
it would be necessary to make the initial product
himself and teach others, starting with a select
few whose work he could watch.

Baekeland’s sound financial position as a result

Pis, ", Yelox ” activities enabled him to
establish his new “ Bakelite ” business in 1910
on a very solid basis. His work stimulated
further research in this branch of chemical
science, and he undoubtedly established the basis
of the present plastics industry.
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Industrial Development Areas.

Import Licensing of Machinery

TBTHE Board of Trade is now prepared to
* consider applications to import machinery
and plant needed for the production of civilian
type goods for the export trade, or required
for important home consumption, where such
machinery and plant cannot be obtained from
home sources. The applications should be made
to the Import Licensing Department, 1-6,
Tavistock Square, London, W.C.I.

All-electric Aluminium Kitchen

The all-electric kitchen designed by Mr.
Ernest R. Gilbert for middle-class homes (see
Electrical Review, December 29th) is now on
view at Selfridge’s, Ox-
ford Street, W .l, as part
of an exhibition (open
until June 30th) organ-
ised by the Aluminium
Development Associa-
tion to demonstrate
recent progress made by
the aluminium industry.

Comments on the

design and equipment
of the kitchen were
made last week by

“ Reflector” in “ Views
on the News.”

A brochure issued in
connection with the ex-
hibit invites visitors to
place in order of im-
portance the various
features of the kitchen,
e.g. cooker, dish-washer,
refrigerator, waste dis-
posal unit, ventilation,
clothes washer, drying
cupboard and dining
alcove, and to suggest
additional time- and
labour-saving improve-
ments. The “ Poplar”
kitchen in aluminium is
another feature of the
exhibition, as well as an
aluminium washing-
machine (Universal Boilers & Engineering Co.).

Location of Industry

Last week the Distribution of Industry Bill
passed through the committee stage in the House
of Commons after the deletion of Clause 9.
This clause aimed at giving the Board of Trade
power to prohibit the erection or extension of
industrial buildings in areas where the Board
considered that this was prejudicial to the
proper distribution of industry throughout the
country. Among the remaining clauses of the
Bill is one empowering the Board to acquire
land in “ development areas ” and prepare sites
for the provision of factories and other industrial
buildings The Board may also make loans to
non-profit-making trading or industrial estate
companies and the Treasury may give financial
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assistance to industrial undertakings in these

areas by means of annual grants or loans. The
development areas specified are North-Eastern,
West Cumberland, South Wales and Monmouth-
shire and Scottish.

Power Stations for Russia

Orders now in process of delivery through the
agency of the United Kingdom Commercial
Cpn., Ltd., cover ninety-nine electric power
plants with a total capacity of 750,000 kW.
Thirty-three permanent stations from 1,000 to

25,000 kW have been ordered, and eleven
producing 102,000 kW have already been
delivered. In addition ten hydro-electric plants

are being supplied, with a capacity of 55,000 kW.

All-electric aluminium kitchen now on view at Selfridge’s

Of fifty-six mobile stations ordered, twenty-
three are already in Russian hands producing
67.000 kW, the remainder being in process of
manufacture or delivery. These mobile stations,
of varying capacity from 1,000 to 5,000 kW,
comprise trains of railway wagons consisting
of a boiler unit, a power unit and one or more
standard wagons carrying spares and accessories.
The axle load is limited to 18 tons and the
overall length of such a train may be 200 ft.
Deliveries already planned total more than
100.000 tons weight of material.

New Philips Factory

It was reported to Hamilton Town Council
at its last meeting that representatives of Philips
Lamps, Ltd., had been inquiring into the possi-
bility of erecting what would virtually be an
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extension of the factory at present under con-
struction at Wellhall Road. They had been
given particulars with regard to the ground
which they wished to acquire and other infor-
mation. It had been made clear that the housing
of the key men who would require to be brought
to Hamilton was a matter of great importance.
The Town Clerk reported that he had since had
a communication from the Department of
Health in which the opinion was expressed that
everything should be done to assist the company
to set up the factory in view of its long-term
importance to Hamilton and to Scottish industry
generally. The Department would be prepared
to make an additional allocation of temporary
houses. The Council agreed to accept this

offer.
B.E.T.R.O. Registered

The British Export Trade Research Organisa-
tion was registered on May 18th as a company
limited by guarantee, without share capital.
Its objects are to conduct research, and to
collect, exchange, publish and report on statistics
and information (including those made available
by the British and other Governments) relating
to overseas trade, including transport services,

communications, power supply, distribution,
marketing, advertising, insurance and financial
and other services; to promote, assist and

encourage export trade, etc. The first members
of the Council are I. Cooper (chairman), L. C.
Gamage (deputy chairman), N. Moore (hon.
treasurer), F. C. Burstall, W. H. F. Emmett,

J. Harrison, G. Harrison, H. H. de B. Monk
and G. M. Samuelson. The registered office is
at Gflzorgian House, Bury Street, St. James’s,
S.W.I.

The Need for Export Trade

Speaking at a luncheon of the American
Chamber of Commerce in London last week,
Sir Clive Baillieu, president of the Federation
of British Industries, pointed out that in order
to obtain essential food and raw materials
Great Britain must export, whereas export trade
was for the United States a means of main-
taining employment and an outlet for her
factories. British industry sought no privileged
position.  World prosperity was indivisible.
British industry believed that private enterprise
provided the best basis for a prosperous national
economy. |If we were to regain our export trade
we must give full scope to the qualities of
initiative, the spirit of adventure and readiness
to meet changing demands and conditions which
no State-controlled system could develop. But
private enterprise must no longer wait upon
Government direction; it must develop vigor-
ously its own plans and ideas. It would be for
the Government of the day to accept or reject
them, or to say how far they did or did not
conform to the requirements of national policy.

Manufacturing in India

An agreement has been completed between
Kirloskar Brothers, one of the best-known
engineering works in India, and British Oil
Engines (Export), Ltd., acting on behalf of

Mirrlees, Bickerton & Day, Ltd., Petters, Ltd.,
J. & H. McLaren, Ltd.,, and Oil Engines
(Coventry), Ltd. The engines manufactured

and sold under the
are also included

by Fielding & Platt, Ltd.,
name of “ Petter-Fielding ”
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in the agreement. Under the agreement,
Kirloskar Brothers will extend their existing

modern plant to enable them to manufacture
every type of oil engine, ranging from 1£ to
1,500 BHP. Provision has been made for the
exchange of technical information between the
parties and for the training of Indian personnel
in the factories represented by the group.
Kirloskar Brothers have also entered into a
similar agreement with the Brush Electrical
Engineering Co. for the manufacture and sale
of its electrical products in India.

The Scope of Plastics

At a luncheon given by the Institute of the
Plastics Industry on May 31st at Grosvenor
House, Lord Woolton, the principal guest,
spoke of the chief incentives to progress in
industry, which, he said, were by no means
limited to the “ profit motive,” but included a
natural wish to produce superior goods under
conditions of free enterprise and to provide
scope for men of capacity and integrity. He
urged that more re%ard should be paid to things
that unite than to those that divide.

Major S. Mohr referred to the vast and
somewhat indefinite field covered by “ plastics,”
mentioning that while twenty years ago the
term embraced only four or five types, it now
included more than a hundred, as a result of
the joint work of physicists, chemists and
engineers. Plastics was not just “ersatz”
material but something that would be a great
help to Lord Woolton in his reconstruction
programme, provided materials and labour,
particularly the latter, were made available.
The membership of the Institute (the technical
side of the Federation) was now 1,500—three
times the pre-war figure. There would be a
need to attract bright young men to the industry
and he regarded it as a happy omen that Lord
Woolton had been elected Chancellor of
Manchester University. Mr. H. H. Lusty
(chairman London and District Section), who
presided, welcomed the immediate past-president
Sir Arthur Fleming, the occasion presenting the
first opportunity for the members as a whole to
express their pleasure at the honour conferred
on him by the King earlier in the year.

Contributory Negligence

A second interim report on the subject of
contributory negligence prepared by the Depart-
mental Committee on Alternative Remedies
appointed by Mr. Herbert Morrison last year
has been issued as a White Paper (Cmd. 6642).
In its first report the Committee recommended
that actions by workmen against their employers
should be excluded from the new Bill to amend
the law of contributory negligence in workmen’s
compensation, it having been argued that if the
amended law were applied to such actions a
heavy burden would be imposed on employers;
that the number of workmen’s actions would
increase; and that the actions which now failed
would in part succeed.

In the second report it is recommended that
actions by workmen against their employers
should not be excluded. The Committee
recognised that an additional burden would be
imposed on employers by applying the amended

uwW  s9 actions, but says it can be argued
that the burden is not likely 'to be heavy. ere
an employer has been negligent and a workman
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lias been injured, no Court applyin
law is anxious to hold that the workman’s claim
is defeated by his contributory negligence. The
workman's conduct is judged leniently, and
actions succeed even when the workman has
been guilty of some imprudent act. If the law
is amended, the Committee states that it would
expect reduced damages to be awarded in some
cases where to-day, the defence of contributory
negligence being rejected, the workman's claim
wholly succeeds. If the law of contributory
negligence is amended, it should be applied
immediately to actions brought by workmen
against their employers and not be postponed
until the introduction of the National Insurance
Scheme and the repeal of the Workmen’s Com-
pensation Acts.

the existing

Selling Prices of Raw Mica

In order to bring its selling prices of mica
more closely into line with its current purchase
costs, the Ministry of Supply has increased the
prices at which mica is sold by its agents, Mica
Distributors, Ltd., for United Kingdom con-
sumption.  The prices of all mica, except
splittings and scrap (for grinding), have been
raised by 50 per cent, on recent levels; the prices
of mica splittings have been raised by 33i
per cent.; prices of scrap (for grinding)
remain unchanged. Any inquiries concerning
these prices should be addressed to Mica Dis-

tributors, Ltd., Provincial House, 98-106,
Cannon Street, London, E.C.4, or to the
Ministry of Supply, Mica Control, Euston
House, Eversholt Street, London, N.W.Il.

Developing Tool Exports

To develop export sales the British Engineers’
Small Tools & Equipment Co., Ltd. (“ Bestec ”),
Buckingham House, Buckingham Street, Lon-
don, W.C.2, has been forijied by a group of
precision engineering companies, including the
Brooke Tool Manufacturing Co.; the Coventry
Gauge & Tool Co.; A. A. Jones & Shipman;
F. Pratt & Co,;
and E. R. Watts & Son. Mr. H. H. Harley,
chairman and managing director of the Coventry
Gauge & Tool Co. is chairman. While the
company offers a complete export sales service,
members retain their own goodwill and identity
in overseas markets.

Training for Careers

To assist in the. resettlement of men and
women released from the forces or other forms
of war service who possess qualifications or
latent capacity for “ higher appointments,” the
Ministry of Labour and National Service has
prepared a general handbook and a series of
pamphlets entitled *“ Careers for Men and
Women,” giving information about professions
and callings for which further education or
training beyond the secondar?/ school standard
is normally necessary. Details are given of the
training required for each career and the
prospects of employment after training. With
regard to electrical engineering it is stated that
it is expected that the demand for qualified
electrical engineers will be substantially greater
than before the war. The inflated demand for
electrical engineers on the radio side may be
expected to decline, but this decrease will be
more than counterbalanced by the continued
expansion in other branches of electrical
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engineering. It is suggested that some of those
who have received specialised training in the
radio side during the war should turn to the
other branches of electrical engineering, such as
power supply.

A revised leaflet has also been issued explain-
ing the Further Education and Training Scheme
under which financial assistance may be provided
to enable suitably qualified men and women
who have been engaged on work of national
importance to undertake or continue further
education or training.

Coal Production and Prices

In the House of Commons on May 29th
Major Lloyd George, Minister of Fuel and
Power, moved the approval of the Coal (Charges)
(Amendment) (No. 1) Order which increases the
levy on the price of coal by 3s. per ton. He said
that the Government had decided that a central
authority should be appointed by the Ministry
of Fuel and Power to insist that the necessary
measures for improving the efficiency of the
industry should be taken. It was the policy to
preserve the incentive of free enterprise, at the
same time safeguarding industry from political
interference with its day-to-day management.
The authority would also see that the essential
improvements recommended in the Reid Report
were carried out.

Trade with South Africa

One of our subscribers informs us of the
opening of a retail and distributive business in
South Africa with headquarters in Durban. He
is proceeding to Durban shortly and wishes to
obtain an agency or sole importers’ business in
respect of household equipment and appliances.
We shall be glad to pass on any communications
from readers.

Steel-Tank Rectifiers

With reference to the report on the discussion
under the above heading in the Electrical Review
of June 1st, Mr. J. L. North has pointed out
that his remarks related to high-voltage grid-
controlled glass-bulb rectifiers only and that
the number installed for broadcasting in 1938
was two and not one. The description of these
as “ water-cooled ” was due to a clerical error.

Trade Publications

British Insulated Cables, Ltd., Prescot, Lancs.—
Illustrated pocket-size booklet (M.117) in stiff
cover specifying the tools and materials used
for, and describing in detail the method of,
repairing colliery trailing cables containing
multi-cores which are individually screened,
including the final use of a B.I. electric vulcaniser.

Trade Announcement

The Leeds and Birmingham service offices of
Benjamin Electric, Ltd., have recently been
removed to new and more convenient premises
at 49, Basinghall Street, Leeds, 1, and 9 & 10,
Victoria Buildings, 5, Corporation Street,
Birmingham, 2.

Change of Name

As was foreshadowed in the company’s last
annual report, the Enfield Cable Works, Ltd.,
has changed its name to Enfield Cables, Ltd.
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Localising 1..V. (able Faults

Discussion on Mr. J. H. Savage’s Paper

PENING the discussion on the localisa-
Otion of faults in low voltage cables

ductor break locator ” and not the normal
method. The distinction between them was

(M r.J. H.savage’s paper on the subject wakat in the former the source of testing supply

summarised in our issue of May 11th) at the
Transmission Section of the Institution of
Electrical Engineers last week, D r. P. D uns-
nheath (W. T. Henley’s Telegraph Works Co.,
Ltd.) remarked that the methods described
were ingenious and novel. At one time, with
the loop test, one was satisfied with an
accuracy within hundreds of yards on long
lengths of cable, but the author got within an
inch—a great advantage in cable manufac-
turing works. There might possibly be other
applications of the inversion of the Wheat-
stone bridge, apart from cable testing.

M ajor L. G. D umford (Ministry of Supply)
said that while the spark test was becoming
very much more popular in cable factories, it
was only an empirical test. B.S.7 catered
for only certain types of rubber insulated
cables; there should be a comprehensive
investigation into spark testing before it was
extended to other sizes and types. It would
not be correct to adopt the test without
modification to new types of synthetic rubber
cables.

Evidence of Accuracy

Mr.J. G. Park (Northmet Power Co.) said
that the methods described had possibilities
when applied to power mains when there was
no external fault evidence. In 72 fault
locations on 11-kV and 33-kV cables, he had
found the degree of accuracy of localisation
to be 012 per cent, of the fault position,
expressed as a percentage of the length.

Mr. A. J. Good (Johnson & Phillips)
showed some slides relating to twin cables
and said that the balanced capacity method
was only suitable for such cables.

Mr. D. P. Sayers (Birmingham) said
that his experience of search coil methods
had never been very satisfactory on a city
distribution system owing to pipes in the
neighbourhood. In Birmingham the fall-of-
potential method had been employed, but
using rectifiers instead of batteries, with more
satisfactory results. A troublesome type of
fault was the high resistance fault on 33-kV
cables and he asked if the author had used the
Goodings flashmeter test, with which he
himself had had good results on several
occasions.

Mr. F. S. Smith (Callender’s) emphasised
the need for standardising the names of the
various fault localising methods. The author
did not make a proper distinction between
“ fall of potential ” and “ drop in sheath ”
tests. The author’s fig. 9 was really the
inverted form of “ search-electrode con-

was applied between the faulty conductor
and earth, whereas in the inverted form the
detector was in this position. The author
might have made reference to the inverted
form of Murray-loop test as it was suited to
factory work. A fairly accurate location
could be obtained on a high resistance fault,
thus limiting the length which had to be
explored by probing the sheath. Inverted
forms of test were suitable only for factory
testing.

Mr. T. R. scott (Standard Telephones &
Cables) remarked that wave reflection methods
were proving extremely interesting for investi-
gating faults of the dead-short or high-
resistance types; with skilled operators and
skilled interpretation they would save a great
deal of trouble. A little native ingenuity
had often proved more efficacious in locating
faults than intricate devices.

Dr. A. Rosen (Siemens Bros. & Co.) said
a case had been mentioned where the accuracy
of localisation was + 1 per cent, in a sub-
marine cable and the impression was given
that it was intentional. While agreeing that it
was very useful to be able to detect a fault
with that degree of accuracy, the real point
was how it was going to be repaired. It
would be very nice to be able to supplement
the more usual methods adopted on lLv.
cables by some method which was indepen-
dent of the measurement of length because at
present, when one gave instructions for the
cable to be sawn through, there were always
doubts whether the right place had been
located.

Author’s Reply

The Author, replying to the discussion,
said it was the fact that spark testing had
proved itself during the war. The main
reason why it had not been adopted on a large

scale was that it meant a rather large
winding gear. There was also a mechanical
problem in the design of the electrode,

but there was one “ in the offing ” which it
was hoped would be more efficient. He
had used the balanced capacity method a
good deal, but a method which could only be
used on twin cables was not much good in a
cable factory and therefore he thought the
alternative method described in the paper was
the better. The Goodings flashmeter was
rather outside the scope of the paper. No
modification of the Murray loop test could
do what could be done with correct search
methods, which could also be used on
buried cables.
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Exhibition

E.D.A. Display Adaptable to Locality

May 29th the North West England and
N, Wales Area of E.D.A. opened an “ Elec-
tricity Looks Forward ” exhibition at the
Kendal Milne Store, Manchester. The exhibi-
tion will continue until June 19th, when it will
be dismantled for a tour in the north-west
country commencing with Chester on July
12th. Provision has been made to expand the
industrial portion of the exhibition and limit
the agricultural, or vice versa, according to the
character of the town in which it is staged.
Co-operating in the exhibition are 22 supply
authorities and about 60 electrical firms.

Four full-scale electric kitchens are on view,
together with a kitchen-bathroom unit and
advance models of various domestic appliances.
In addition, sections are devoted to new equip-
ment for farm and factory, including a good
deal of plant suitable for industrial and school
canteens. Two of the kitchens were constructed
by the St. Helens Corporation Electricity Depart-
ment, and an all-steel kitchen produced by
Moffats, Ltd., in conjunction with the Blackburn
Electricity Department, is built up in units.

The new “ North-West Kitchen,” embodies
the ideas of many of the 4,000 housewives who
indicated their preferences in the questionnaire
undertaken by the E.D.A. North West Area a
few months ago. In a space of 95 sq. ft. are
installed a 4-cu. ft. refrigerator, vertical type
cooker (with oven thermostat), kettle and over-
sink water-heater. A circulator-type immersion
heater is fitted into the bathroom hot-water
cylinder. A utility room accommodates a
washing machine and drying cabinet.

The range of electric farming exhibits on view
include a hammer-mill, steriliser, milking
machine, water pump, milk cooling unit, bottle-
washing plant, and electrode boilers. The main
features of a section devoted to electric baking
and canteen equipment are a double deck
baking oven, cake mixer, pie press with elec-
trically heated platen, two-pan fish fryer,
steaming oven, etc. Chiefamongst the industrial
exhibits is a high-frequency (12-15 million
cycles per second) furnace employed for plastic
moulding. An electric-cum-mechanical device

The agricultural section of the

for converting high speed rotary into slow speed
reciprocating motion, electric contact heating
devices, space heating units, arc-welding equip-
ment and portable tools are also to be seen.

Combined kitchen-bathroom unit

In a small room labelled “ Generation-Dis-
tribution ” are exhibits lent by the C.E.B. and a
large map showing the positions of thirty-two
generating stations in the North Western area is
accompanied by a diagram illustrating the fact
that the projected generating capacity in 1948,
will be 67 per cent, greater than it was in 1939.
There is also a model of a 30,000-kW set.

Lord Brabazon opened the exhibition and
other speakers at the opening ceremony were
Aid. Sir W. Walker,- Mr. R. A. S. Thwaites,
Mr. C. D. Taite and Mr. W. H. Metcalfe.

“ Electricity Looks Forward ” Exhibition
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Electrical Contact Springs

Choice of the Best Materials

NTRODUCING a discussion on contact
I springs at a meeting of the Radio Section

which, in addition to being entirely free from
tarnishing at ordinary temperatures, possessed

of the Institution of Electrical Engineers lastremarkable wear-resisting properties.

month Dr. L. B. Hunt and Dr. H. G.
Taylor pointed out that the characteristics
on which the design of a spring was based
were generally the pressure required to
secure a satisfactory contact and the ampli-
tude of the movement from the unstressed
position. The materials most often used
were  nickel-silver, phosphor-bronze or
beryllium-copper; and sometimes cadmium-
copper, chromium-copper or brass were
used. The limiting features were the stress
induced in the material and whether it would
withstand the corrosion conditions which
existed. For static loads it was possible to
compare materials on the basis of their
proof stress, which gave a permanent set of
0-1 per cent.,, though the working stress
should be less.
Degree of “ Springiness ”

“ Springiness ” depended on the ratio of
maximum safe operating stress to modulus
of elasticity. For this reason copper alloys
with a modulus less than two-thirds of that
of steel were in many cases more suitable.
Beryllium-copper was the most springy of
the possible materials, followed by phosphor-
bronze. Copper was the least springy, owing
to its low proof stress.

Precipitation-hardening alloys, such as
beryllium-copper, had the advantage that
their best properties were produced by heat
treatment and any necessary forming could
be done first. With non-heatable alloys on
the other hand, the degree of forming was
limited by the permissible sacrifice of spring
properties. The minimum permissible radius
of right-angled bends varied with the type of
material, with its hardness, and with the
direction of the bend with respect to the
direction of rolling of the material. A
summary of a large series of tests was given
in a paper by the openers entitled “ Electrical
Contact Springs ” published in the Journal,
1945, Vol. 92, Part IIl, p. 38.

In many cases the material of which a
contact spring was made was suitable for the
actual contact, but where pressures were
light and a very low contact resistance was
required, special materials must be employed.
Platinum, rhodium and gold gave complete
resistance to tarnishing. For particular
circumstances, silver was a ‘valuable contact
material, but it was unsuitable in the presence
of sulphur compounds. Flectro-deposition
of contact materials was widely used and was
the only practicable way of using rhodium,

The discussion which followed made it
apparent that the current practice of leaving
the choice of alloy composition and cold-
working temper to the judgment of the
metal manufacturer, after showing him
drawings of the part to be produced, did not
altogether find favour with component
manufacturers, who called for more detailed
methods of specifying physical properties in
order that tests might be devised to check
the uniformity of successive batches of raw
material. The metallurgists, on the other
hand, thought that tests of modulus, proof
stress and Vickers hardness were sufficient
to control the product.

Difficulties in working some of the modern
spring alloys were discussed; for example,
change of shape during heat treatment and
the possible deterioration of silver plating on
re-entrant surfaces which had to be plated
before forming and heat treatment. The
former might be overcome by “ nesting ” and
wiring parts which would fit together to give
mutual support; otherwise jigs would have
to be devised. Normally, the temperature
required for heat treatment should not affect
silver plating; if it did, the solution was to
use bimetallic strip.

Platinum as Standard

The performance of platinum in relay
contacts could still be regarded as the
standard by which other metals should be
judged. Gold alloys with silver, nickel or
zirconium had been used in enemy countries,
but were in the nature of a substitute. In
high-speed telegraph relays a palladium-
copper alloy gave greater freedom from
cratering and pick-up. This alloy also-gave
good results in contact with nickel-chromium
wire. Rhodium-plated phosphor bronze or
beryllium-copper contact arms were also
successful in this application. Rhodium was
an excellent contact material for use in r.f.
circuits in which a low and uniform contact
was essential. Platinum and palladium had
been used, but were inferior to rhodium from
the point of view of mechanical wear.
Silver-to-silver contacts were useful when
good wiping action could be provided. For
slide-wire contacts rhodium-to-rhodium or
ihodium-to-silver gave good results.

The chairman, Mr. H. L. Kirke, said that
the subject, although somewhat specialised,
was ot first importance as there were few
operations in radio engineering which did
not involve the use of spring contacts.
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Illaitufactiirersr War Work—A

High Level of Production at Hebbnrn

Sound-locators, nuns, fire-control apparatus’
tank sprockets, Bailey-bridge parts, rocket
projectors, remote-control apparatus, pre-
fabricated wireless cabins and astrographs are
only afew ofthe itemsproduced by A. Reyrolle

& Co., Ltd., during the war years.

WBTORK. on Reyrolle’s first weapon of
WW war, an anti-aircraft sound-locator,
began as far back as 1937. Production
started in 1938 and continued until 1941,
when there was a change-over to the “ GL ”
type of equipment, which incorporated an
early form of radiolocation. Another pre-war
contract was for the No. 3 predictor for the
Bofors 40-mm. gun. Between 1940 and 1945
upwards of 1,600 of these were produced,
and so impressed was the Ministry of Supply
by the system used that when it was faced
with the need for an urgent general expansion
of production it decided to adopt the Reyrolle
methods complete, and asked the company
to prepare a 10-volume treatise to enable a
number of sub-contractors to manufacture
on the same lines. Copies of the treatise
were also sent overseas to assist production
in Canada and Australia. Later, work was
done on the No. 7 predictor.

For the past three years there has been a
large production of 2-in. *“ Magslips,” an
instrument used in practically every form of

fire-control equipment. Another item of
fire-control apparatus developed and pro-
duced at Hebburn was a time-of-flight

indicator for use in coastal-defence gunnery.
The purpose of the indicator is to assist in
the observation of the fall of shot, and it
incorporates a number of electric time-delay
mechanisms similar to those used in some of
the Reyrolle protective apparatus.

2-in. bomb-thrower

Within three years of receiving its first
contract for Bofors 40-mm. gun-mountings
in 1940, the company assembled and com-
pleted ready for operation no fewer than
1.580 equipments. In 1941, at the request
of I1.C.I., the company started producing the
Blacker bombard spigot mortars, and also

took an active part in the production of
smoke-bomb throwers for tanks, 8,000 being
made, and of 20-mm. universal mountings,
for which plant was set up capable of turning
out 500 a month. Later, production of twin
six-pounder A.A. mountings was begun.
In connection with Bofors guns, about sixty
special instructional 40-mm. mountings were
made for training gunners both in Great
Britain and overseas. Apart from manu-
facturing the complete equipments referred
to above, the company undertook sub-

Time-of-flight indicator

contracts for the machining of parts for a
number of other gun-mountings, for example,
cradles for the 17-pounder and legs for the
4-5/5-5-in. gun howitzer.

By manufacturing a
number of components, the company has
also contributed in no small way to the
production of armoured fighting vehicles.
Flame-cutting and flame-hardening technique
was successfully developed for making
sprockets of tanks and other track vehicles,
over 100,000 of various types having been
produced.

The welding department has turned out
several thousands of fabricated track-
adjusters, track-adjuster supports, and bogie-
wheels, together with a varied assortment of
brake levers, accelerator pedals, ammunition
boxes and other articles, and the machine
shops have handled a large variety of parts,
the chief of whicfi are tank turrets, tank-turret
racer-tracks, bogie frames, and revolver-ports.

Bailey-bridge parts have also formed an
appreciable proportion of the load in the

large and varied
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fabricating department during the last three
years. In addition to large quantities of
end-posts, some hundreds of thousands of
flame-cut and machined components have

been supplied on sub-contract to other

companies for

bridge units.
As an example ofa rush job, the production

of a 2-in. rocket projector, firing

sixteen rockets at a time, may be

mentioned. Arrangements had

been made by the Admiralty for

a Midland manufacturer to make

the apparatus, but his factory

was put out of action by bomb-

ing, and all the blueprints, etc.,

were lost. Within three and a

half weeks of the designer’s

A typical collection of pumps and

other machinery from the damaged

engine-room ofone of H.M. ships, as
received for repair

arrival at Hebburn the first
equipment was being tried out
on the range.

Reyrolle’s facilities for work
of high precision and quality
were also utilised in making parts
associated with naval gun
mountings. As sub-contractor
to gun-mounting manufacturers,
the company has made sighting
equipment for 4-5-in.  twin
mountings, training-receiver  drives for
5-25-in. and 6-in. mountings, and gun-loading
hoist cages for 14-in. mountings, and, as
main contractor, it holds a contract for the
overhaul and conversion from hand to power
operation of a number of 4-barrel two-
pounder pom-pom equipments, in connection
with which it is of special interest that
Reyrolle’s designed and manufacture the
all-welded cradle now being used.

Electrical

welding up with complete company has
organisation to deal with repair of equipment
from ships undergoing refit.
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Remote power-control equipment for naval
mountings covers another range of products
on which the company is busily engaged,
and the equipment which is being manu-
factured is applicable to a
number of types of gun mount-
ings. Most of the contracts
include the testing and commis-
sioning of the equipment

aboard ship.

As an important contribution
by the company to the anti-U-

cradle for two-
course of

All-welded
pounder

steel d
pom-poms in
manufacture

boat campaign, over fifty com-
plete prefabricated  wireless
cabins for installation in frigates
and corvettes have been as-
sembled, sound-proofed and
equipped ready for use. The
completed cabins weigh about
15 tons each, and are split in
halves for transport purposes,

request of the Admiralty, the
initiated and maintained an

At the

The facilities

provided are designed to handle the repai
of specialised equipment outside the scop
of the ordinary shipyard, such as would ii
normal times be returned to the makers
Originally, the organisation was intended ti
deal only with repairs of switchgear, but i
was subsequently extended to include repair
of electric motors and generators, a mechan
ical repair section to overhaul pumps
compressors, and other engine-roor
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auxiliaries, and a section handling meters
and instruments. The organisation now

deals with practically anything that can be
reasonably easily handled, and about 400
items ranging from desk fans to submarine
motors, Diesel engines up to 150 HP, turbines,
pumps, compressors, switchboards, starters,
etc., are always under repair. The average
time taken for a repair is about six weeks, a
remarkable achievement when one considers
the condition some of the apparatus is in
after lengthy periods of submersion in
sea-water.

For the Ministry of Aircraft Production
the company has produced over 20,000
astrographs (an aid to navigation by {he
stars), some thousands of scanners (a radar
instrument used when bombing through
cloud), and large numbers of gyro gun sights,
a special sub-factory being entirely engaged
on the production of the last-mentioned item.
Another sub-factory has been largely con-
cerned with the production of variable pitch
propeller hubs.

The company has achieved all this in
addition to maintaining, at not much below
pre-war level, an output of its normal
products, which in themselves have played
no small part in the maintenance and dis-
tribution of electricity supplies during the
war years. In addition to meeting orders
from supply authorities, the company has
supplied large quantities of equipment to
Government Departments for installation in
dockyards, factories, airfields, and the like,
throughout the world.

Birmingham Training Scheme
Power Engineers and Craftsmen

¢ S the largest municipal electricity supply
undertaking the Birmingham  Electric
Supply Department represents the best possible
training school for the electric power engineer;
its activities range over a very wide field of
civil, electrical and mechanical engineering
subjects. Mr. F. W. Lawton, the chief engineer
and manager of the Department, has sent us a
brochure in which is described the way in which
the advantages thus presented are to be put to
the fullest use for the training of young men for
employment in the electricity supply industry.
The scheme which has just been instituted
caters for three classes of student:—Trade
apprentices (elementary or primary school boys
who wish to be trained for artisan employment);
student trainees (boys of good secondary school
standard who may ultimately take up positions
on the engineering staff); and graduate trainees
(young men with university degrees, or
equivalent qualifications who may be regarded
as potential candidates for the higher technical
and administrative posts). The Department
does not guarantee permanent employment at
the conclusion of the training period, but
undertakes to make every effort to fill suitable
vacancies from apprentices and trainees who
have successfully completed their course of

training-
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No fees or premiums are required from
entrants; on the contrary they are paid during
their training period on approved scales and
enjoy the conditions laid down by the D.J.I.C.
and the City Council. During the course
apprentices and student trainees are granted one
day a week or its equivalent for the purpose of
attending instruction at a recognised college
and they are expected to devote at least one
night per week to this. If boys show the
necessary aptitude they may be transferred to a
higher class.

The brochure gives details of the courses
which extend over five years for apprentices and
student trainees and normally over three years
for graduate trainees. The payments made
during training are on a very generous scale.
In addition brief illustrated particulars are
given of the various departments of the under-
taking.

I.M.E.A. Notes

Next Annual Convention

T is stated in the May I.M.E.A. Journal that
I the Council of the Incorporated Municipal
Electrical Association is to resume the holding
of its annual conventions now that the war in
Europe is over. It is hoped to hold the next one
in 1946 under the presidency of Alderman Sir
William Walker.

Domestic Appliances.— Representatives of the
Association and B.E.A.M.A. recently inter-
viewed the Minister of Works (Mr. Duncan
Sandys) with a view to securing the release
of labour to ensure the production of electrical
appliances for installation in houses to be
erected under the Government’s housing scheme.

Maximum Demand Time.—The Central Eng-
land Centre has drawn attention to the case
of an undertaking whose maximum demand
occurred in January at a time when the frequen dy
was 2 or 3 per cent, below normal. The m.
indicators are controlled by synchronous clocks
and the undertaking claims that its bulk suppliers
should make an adjustment in the account.
As the subject is one which it is thought should
be dealt with nationally it is to be considered
by the Council’s Bulk Supply Committee.

Coal and Charges.—In view of the recent
further increase in the price of coal the Council
proposes to wait upon the Electricity Commis-
sioners with a view to securing permission for
undertakings to make equivalent increases in
the charges for electricity.

Coal Disputes.—As a result of recent discus-
sions on the question of determining disputes
relating to the price, quality, etc., of coal a
committee (the Utilities Coal, Joint Committee)
has been set up by the Conjoint Conference of
Public Utility Associations and the Mining
Association to deal with disputes.

Electro-Deposition Memoranda

The following Armament Research Depart-
ment Electro-Deposition Memoranda are now
released for publication:—No. 7.—Glossary of
trade names for coating processes; No. 8.—
Methods of analysis of nickel depositing baths
Copies can be obtained from the C.S
Liaison Officer, c/o S.T.A.M., R.1043 Shell- Mex
House, Strand, W.C.2.
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mleat on Tap

Hot-water Supplies from Public Mains

N a public lunch-hour lecture delivered at
I University College, London, on May 29th,

Professor R. O. Kapp discussed the advan-networks.

tages and difficulties of instituting systems of
hot-water supplies from public mains. Ad-
vantages were reduction of drudgery, smoke
abatement and coal preservation. The first
two he regarded as the more important. Of
240 million tons of coal produced in this
country in 1937, 12 million was used for the
railways and 37 million

for domestic heating

(Egerton) mostly in

open grates, which

together were mainly

responsible for dis-

charging 3 million tons

of soot annually into

the air.

Adequate reduction
of smoke nuisance
would entail the burn-
ing of coal in large
furnaces, where re-
moval of particles and
noxious fumes was
practicable, and distri-
buting heat in the form of hot water or steam.
The large boilers employed would have an
efficiency of about 80 per cent, but heat
losses in distribution would reduce the overall
figure to about 70 per cent.

Still greater economy would be gained if
the generation of heat and electricity were
combined, but this could be done only
through lowering the efficiency of electricity
generation. The exhaust from the turbines
would then be taken for heating purposes at
a higher temperature than the 100 deg. F. or
so at which it now passed to the condenser
at about 1/30th of atmospheric pressure,
warming sixty times its own weight of cooling
water to 75 deg. Less of the heat in the
steam would then be converted into elec-
trical energy. The reduction in output of
electrical energy per Ib. of coal would be
only about 1/10 or 1/9 of the energy gain
available for district heating and there would
be a saving in coal of roughly one-third if
heat and electricity were produced from a
combined station.

On the basis of 37 million tons of coal used
for domestic heating plus 15 million tons
supplied as ejectricity in 1937, a total of 52
million tons would have been consumed at an
average efficiency of about 25 per cent. Had
central heating been furnished from a boiler
in each house the efficiency would have been
about 55 per cent, and about 20 million tons
would have been saved. A further saving of

4 million tons would have accrued through
the adoption of large boilers and heating
If electricity generating stations
had taken over the district heating to their
full capacity, there would have been a further
saving of one-third of the 15 million tons of
coal burned in them. Thus the 52 million
tons would have been reduced to 23 million.

District heating would entail the laying of
pipes in the street costing, where distances
were not great, about £12 per head of popula-
tion, so that it could be contemplated
only for new housing and slum-clearance
schemes and where extensive areas had been
destroyed by bombing. Hence the total
practicable fuel saving would be only a small
fraction of the figures previously mentioned.

No data was available as to the amount of
heat required under British conditions, so
that the best designs of radiators and heat
exchangers had still to be ascertained and
the first installations would have to be
regarded as experimental. Another point
was that the tendency to waste heat when on
tap might even outweigh savings due to the
more efficient use of coal.

Station Near Load

The generating station would have to be
close to the district to be heated to avoid
prohibitive cost of transmission by pipes.
Existing generating plant would not serve,
but with the rapid expansion of the electricity
supply industry, this objection might not be
too serious. A further difficulty was the
unknown and fluctuating ratio of heat to
electricity demand. Surplus heat could be
stored in not very expensive containers, but
for short periods only. The most obvious
solution would be for combined stations to
run as much plant as was required to deal
with the heat load and to import from the
grid any electricity needed in excess of that
generated.

This arrangement implied, however, that the
requirements of district heating should
determine where electricity should be gener-
ated, whereas the C.E.B. programme was
governed by relative thermal efficiency of the
stations. There would be a small loss of coal
on that account in addition to complicating
the generating plant programme. Combined
generation would also complicate the
accountancy of the electricity supply industry,
which was at present simpler and more
scientific than in most industries. Professor
Kapp concluded that district heating should
not even be attempted yet for most large cities
but that it ought to be tried at once in the
few places where it was practicable.
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ELECTRICITY SUPPLY

New Ipswich and Preston Stations.

Birkenhead.— cost of Power Station.—
Ciansultants have informed the Electricity Com-
mittee that as the result of a further investigation
of the scheme for a proposed new power station
on the banks of the River Mersey at Brom-
borough, they have had to revise the original
estimate of £3,500,000. The new estimate is
£4,291,000.

Cupar (Fife).—E lectric Lighting. — The
Town Council hopes to have the change from
gas to electric lighting for streets and closes
completed by next winter. The estimated cost
is £6,000.

Edinburgh.— Floodlighting Gardens.— A
£12,000 floodlighting scheme for West Princes
Street Gardens is being considered by Edinburgh
Corporation.

Ipswich.— New C liff Quay Power Station.
—On Monday the Mayor, Alderman S. C.
Grimwade, J.P., who is also chairman of the
Electric Supply and Transport Committee, will
drive the first pile of a new 270,000-kW power
station which the Town Council is to erect for
the Central Electricity Board on a site down-
stream of CIliff Quay, on the River Orwell.

Liverpool.— Proposed Tariff Increases.—
The City Council is being asked to approve the
following increases in electricity charges :
Private houses, consumption over 750 kWh per
quarter from 0-3d. to 0-5d. per kWh. Offices,
shops, hotels, cafes, licensed premises, over
20,000 kWh per quarter, from 0-4d. to 0-5d. per
kWh. Water heating, from 0-3d. to 0-5d. per
kWh. Alterations are also proposed in other
sections of the tariff.

Loch Sloy.—H ydro-electric Scheme.—The
ceremony of cutting the first sod for the North
of Scotland Hydro-Electric Board's Loch Sloy
scheme is to take place on Monday. It will be
performed by Mrs. Johnston, wife of the former
Scottish Secretary, and it is expected Mr.
Johnston will speak.

The ceremony will mark the beginning of
excavation for the foundations of the little
power station which will provide electricity for
driving tunnels, mixing concrete, and lighting
the works and the workmen’s camps. Jt will
take place in a field on the west side of the Loch
Lomond main road, about 3J miles by road
north of Tarbet.

London.—C hange-over.—While the South-
wark Electricity Committee is in favour of the
principle of changing over the system it does
not think that at the present time it should
commit itself to a 20-year project as outlined
in a report presented some months ago, its
attitude being influenced by the uncertainty of
theestimated future population based on housing
conditions. It feels that a gradual change over
would be possible by a series of short-term
schemes, say for three years, and has asked the
borough electrical engineer to report on the
practicability of achieving the change-over in
this manner.

Luton.—e lectricity for Ha'mlegs._—The
Town Council last week approved in principle a

Luton Rural Scheme.

scheme to supply electricity to every community
of ten or more houses. Councillor A. W. Gregory
said that at present a supply was available in the
area to communities comprising 50 dwellings or
other premises. The extensions are estimated
to cost £400,000 over the next ten years.

W artime Activities.— A report by the elec-
trical engineer (Mr. C. T. Melling), on wartime
activities of his Department was presented to
the Council last week. The war factory load
in the area is quite considerable, and this is
reflected in the large increase in electricity sales.
In the year ended March 31st, 1938, industrial
supplies totalled 89-9 million kWh, whereas in
the year just ended they amounted to approxi-
mately 163 million kWh; in the same period
total sales rose from 126-7 million to about
220 million kWh. In spite of an increase of
approximately 100 per cent, in the cost of coal
the domestic consumer buys electricity at as low
a price as in 1938, the average for the past year
being 1¢15d. compared with 1-158(1. For
industrial supplies the average price last year
was 0-76d. against 0-528d. in 1938. Adjustments
of tariffs were made in January, 1940, involving
small increases in certain domestic and similar
tariffs, and the establishment of new and very
favourable two-part tariffs for domestic, com-
mercial and industrial supplies. In view of the
increased net profit in 1941-42 a rebate was
authorised and during the war a total of £223,532
was returned to consumers in this way.

Plymouth.—M ain Extensions.—The Electri-
city Committee is to extend mains to the Efford
housing estate at a cost of £5,700. Sanction
has been received to loans of £9,775 for mains
and £12,380 for substation equipment.

Preston.— New Ribble Power Station.—
Preston’s new power station, details of which
have not been disclosed for security reasons,
although it has been in operation since Decem-
ber, 1942, is planned for an ultimate capacity of
120,000 kW in four sets. The first 30,000-kW
set came into operation on December 31st,
1942, and the second in December, 1943.
The third and fourth will be commissioned
in 1946 and 1947. Nearly £2,000,000 has
already been spent on Ribble No. 2 scheme.
When completed it will cost almost £4,000,000.
The new station has been planned and con-
structed by Mr. G. A. Robertson, borough
electrical engineer.

York.—Loans.—The Corporation Electricity
Committee has obtained sanction to borrow
£22,942 fdr buildings, mains and plant, and
£400 for supplying Park House Farm, Bening-
brough.

Overseas

Egypt.— Aswan Dam Scheme Approved.—
Last week the Egyptian Cabinet approved the
scheme for the production of hydro-electric
power from the Aswan Dam. It is stated that
tenders on an international basis- are to be
called for and that the work will be started
within a year; the cost has- been estimated at
about ££15,000,000.
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FINANCIAL SECTION

Company News.

Reports and Dividends

British Insulated Callender’s Cables, Ltd.—
Full details are now available of this new com-
pany, which, as announced in our issue of
April 27th, has been formed, with a capital
of £12,500,000, to amalgamate the businesses of
British Insulated Cables, Ltd., and Callender’s
Cable & Construction Co., Ltd. The chairman
of the new company will be Sir Alexander Roger,
Mr. T. H. Martin-Harvey and Mr. Charles
Pipkin acting as deputy chairmen. The other
directors are Mr. D. W. Aldridge, Mr. W.
G. Hendrey, Mr. P. V. Hunter, Mr. W. H.
McFadzean, Sir Eugene Ramsden and Mr. F.
Waine, all of whom with the exception of Sir
Eugene Ramsden will undertake executive
duties. Major A. L. Chandler, Mr. T. A.
Eades, Mr. D. J. Sinclair, Mr. E. Taylor and
Mr. B. Welbourn, directors of British Insulated
Cables, and Sir Malcolm Fraser and Major-
General Sir Frederick Sykes, M.P., directors of
Callender’s will not join the board of the new
company and will receive compensation as
follows:—Major Chandler £7,020, Mr. Eades
£5,605, Mr. Sinclair £10,525, Mr. Taylor
£9,630, Mr. Welbourn £5,365, Sir Malcolm
Fraser £28,185, and Sir Frederick Sykes
£28,185. In addition, Mr. Martin-Harvey and
Mr. Pipkin, who will not hold any executive
positions in the new company, will receive
compensation of £33,000 each. The total
remuneration proposed to be paid to the first
directors of the new company, including the
salaries of those holding executive offices, will
result in a saving of £35,000 per annum com-
pared with the corresponding payments made
by both companies in 1943. Both companies
have declared an interim dividend of 10 per
cent., compared with 5 per cent. in.1944, but it
is pointed out that the increased payment does
not presuppose an increase in total dividends
for the year. Meetings of stockholders of both
companies will be held dn June 29th.

Newman Industries, Ltd.—The annual general
meeting was held on Saturday last. In a review
circulated with the report, Mr. A. J. Newman,
the chairman and managing director, says that
many of the normal peacetime uses for electric
motors have either been restricted or entirely
prohibited, and large demands are expected as
soon as some of the present controls are lifted;
many export orders are awaiting the release of
materials and labour. The range is now being
extended to cover various types of electric fans
for the tropics. A specialised plant is being
installed under American licence for the produc-
tion of welded chain cable and the company is
also producing special alloy bearings to manu-
facturers of internal combustion engines. There
is a continuous and increasing demand for
switchgear.

The London Electric Wire Co. & Smiths, Ltd.,
reports a net profit for 1944, after provision for
taxation, of £96,131 as compared with £97,514
for 1943. To this are added £25,000 (same)
from investment rese.rve and £128,258 brought
in. After deducting directors’ fees and preference

Stock Exchange Activities.

dividends and allocating £10,000 to general
reserve (last year £7,500 and a similar sum to
special reserve) it is proposed to maintain the
ordinary dividend at 7 per cent, by a final pay-
ment of 5i per cent., leaving £132,193 to be
carried forward.

Marconi International Marine Communication
Co., Ltd.—In his speech at the annual meeting
(circulated with the report) last week. Admiral
H. W. Grant (chairman) said that during the
war the company had been able to maintain its
production and installation staff at a level which
had ensured that no vessel had proceeded to sea
lacking any vital item of wireless equipment.
They had answered every call made upon them
by the Admiralty and had established and
maintained additional service depots at many
points throughout the world.

Siemens Bros. & Co., Ltd., announce a net
profit of £340,041 for the past year, including a
sum of £30,000 from taxation reserves not now
required (against £314,452, including £83,000
from taxation reserves). A dividend of 7| per
cent, is to be paid on the ordinary shares, less
9s.in the £ tax, the same as for the previous year.

The B.E.T. ElJectric Supply Co., Ltd., from a
net profit of £32,415 (against £31 ,379) is again
paying a dividend of 5 per cent.

Crompton Parkinson, Ltd., are maintaining
their interim ordinary and “ A ” stock dividend
at per cent.

The Cawnpore Electric Supply Corporation,
Ltd., has declared a second interim dividend of
3 per cent, on the ordinary stock. This makes
up for the smaller distribution in 1943 when
only 7 per cent, was paid for the year against
10 per cent, previously.

R. A. Lister & Co., Ltd., propose to pay the
usual interim dividend of 5 per cent.

Walsall Conduits, Ltd.—The net profit for
1944 before providing for taxation is £194,999
as compared with £200,123 for the preceding
year. It is proposed to maintain the final
ordinary dividend at 35 per cent., again making
55 per cent, for the year.

The Plessey Co., Ltd., has announced a first
interim dividend of 10 per cent. (same).

The National Electric Construction Co., Ltd.,
is paying a first and final dividend of 10 per cent.
(same).

The East African Power & Lighting Co., Ltd.—
Treasury consent having been obtained, 357,083
ordinary shares of 20s. each will shortly be
offered to preference and ordinary shareholders.

New Companies

International Refrigerator Co., Ltd.—Private

company. Registered May 28th. Capital,
£100,000. Objects: To acquire the business of
the International Refrigerator Co., Ltd. (in

liquidation), and to carry on the business of
manufacturers, exporters, importers and re-
pairers of and dealers in electrical refrigerators,
wireless apparatus and fittings, electrical and
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ASTON, BIRMINGHAM 6
Air Break

Star-Delta Starter
Sales Headquarters:
BRETTENHAM HOUSE, LANCASTER PLACE, W.C.2

MAKE REGULAR USE OF .. *

MARTINDALE COMMSTONES

0 Cut copper, brass and steel without Over 50sizes in stock, in 3 grades: coarse,
clogging. Edges of every bar left clean ; medium and fine. 20 different types of
no dragging of copper. Save 75% of time handle.

and cost of turning commutator in lathe. Over 25,000 regular users all over the

Give longer life to motors, etc. world.
MARTINDALE ELECTRIC C? LI? Westmortand road, LONDON, N.W.9
HUt L Ctlindtle H 42-3 Grams : Commtunes, Hyde. Londen
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THERMOPLASTIC
INSULATION (P.V.C)

“ POLYKOL ” is our regis-
tered title and trade mark
for a plasticised Polyvinyl
chloride, which material is
recognised by B.S.I. and
authorised by. Ministry of
Supply Cable Planning
Organisation.

Manufacturers of all classes
of conductors with rubber
or “ Polykol” insulation.

WARD&GOLDSTONE Ltd. Pendleton. Manchester. 6

ESTABLISHED OVER MALE A CE«TU»V
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mechanical plant and apparatus, etc. Directors:
J F. Stewart, 294, St. Janies' Court. Buckingham
Gate, S.W.l; C. H. Minor, address not stated;
R. J. Simpson, 78, Uphill Road, N.W.7; V. J.
Radbone, 43, Westminster Gardens, S.W .l; and
A. T. Neale, 11. Portland Avenue. New Malden,
'S:u_rrey. EScolicitors: Slaughter & May, 18, Austin
riars, .

Porthminster Engineering, Ltd.—Private com-
pany. Registered May 16th. Capital. £1,000.
Objtects: To carryl on the business of manu-
facturers of, and dealers in, electric and other
cables, wires, batteries, dynamos and electrical
and wireless aplgaratus and accessories, etc.
Directors : G. R. Saunders, 10, Downfields.
Welwyn Garden City, and four others. Solicitors :
Wm. Easton & Sons, 43, London Wall, E.C.2.

Lion Switchgear. Ltd.—Private company.
Registered Ma%/ 16th. Capital, £500. Objects:
To carry on the business of manufacturers of
switchgear, control gear and electrical and
engineering apparatus, etc. First directors:
E.~ W. Hobday, 40, Cambridge Crescent,
Teddington, and V. Bedggood, 13, Ember
Gardens, Thames Ditton. Registered office:
355, Richmond Road, E. Twickenham.

“ Solus” Electronic Tubes. Ltd.—Private
company. Registered May 25th. Capital,
£1.000. Objects: To carrylon the business of

electronic tube manufacturers, electrical and
mechanical engineers, etc. Subscribers: J. H.
Jones, and F. M. Peachey, both of 162. Ballards
Lane, Finchley, N.3. Registered office: 162.
Ballards Lane, Finchley, N.3.

Newey & Eyre Electrical Co.. Ltd.—Private
company.  Registered May 26th. Capital,
£6,000. ~ Objects: To carry on the business of
designers and manufacturers of and dealers in
electrical, radio and television apparatus and
accessories, etc. Directors: R. A. Corbett,
Foxbrook, Rowington, Warwicks., and E. C.
Dolman, Doric House, Druidstone Road, St.
Mellons, Mon. Registered office: 45, Westgate
Street, Cardiff.

Companies’ Returns
Statements of Capital

Telephone Manufacturing Co., Ltd.—Capital,
£500,000 in 5s. shares. Return dated August
7th (filed November 25th). 1944.  1.540.000
shares taken up. £201.562 10s. paid (6s. 9d. on
200,000. 7s. 6d. on 240.000 and 8s. 9Jd. on
100,000 shares). £250,000 considered as paid
?\lnl 1,000,000 shares. Mortgages and charges:

il

Perak River Hydro-Electric Power Co.. Ltd.—
Capital, £3,500.000 in £1 shares (1,250.000 5

per cent, cumulative preference, 1.750.000
ordinarﬁ and 500,000 " A"). Return dated
December 14th, 1944, 1,250,000 preference

and 1,750,000 ordinar shares taken up.
£808,041 paid. £2.191,959 considered as paid.
Mortgages and charges: £564,200.

Wall & Attwool, Ltd.—Capital, £5,000 in £1
shares. Return dated December 21st, 1944. All
shares taken up. £5.000 paid. Mortgages and
charges: £260.

Switch°ear Testing Co., Ltd.
in £1 shares. Return dated Marc
Al shares taken up. £30.000 paid.
and charges r Nil.

Capital, £30,000
22nd, 1945.
Mortgages
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Crystal Turnlight (Western), Ltd.—Capital.
£100 in £1 shares. Return dated December
19th, 1944. All shares taken u;l)]. £100 consid-
ered as paid. Mortgages and charges: Nil.

Arrow Electric Switches, Ltd.—Capital, £5.000
in £1 shares. Return dated December 28th,
1944. 4.000 shares taken up. £4,000 paid.
Mortgages and charges: Nil.

Battery Service (Yorks). Ltd.—Capital, £500

in £1 shares. Return dated October 27th, 1944
(filed February 19th, 1945). All shares taken
up. £500 paid. Mortgages and charges: Nil.

Increase of Capital

J. G. Sneath, Ltd.—The nominal capital has
been increased by the addition of £4,000 in
gé)ggo shares of £1, beyond the registered capital.

Mortgages and Charges

Air Conditioning & Engineering, Ltd.—Deben-
ture dated April 16th, 1945, to secure all moneys
due or to become due from the company and
or Cheriot Trust. Ltd., to chargee (Trade Dis-
tributors, Ltd., Nottingham), charged on Sher-
wood House Mellor, Derby, and 12, The Drive,
Arden Park, Bredbury, and on the company’s
undertaking and other J)roperty, present and
future including uncalled capital. ~(Subject to
Erior charge on company's land in favour of the

ortman Building Society.)

Pioneer Private Telephone Co. Ltd.—Satis-
faction in full on September 23rd. 1942, of
charge dated July 20th, 1936, and registered
August 6th, 1936, securing £425. (Notice filed
May 3rd, 1945.).

Electrical Measuring Instruments Co., Ltd.—
Debenture, charged on the company’s under-
taking and property, present and future, includ-
ing uncalled capital, dated April 23rd. 1945, to
secure £4.000. Holders: Duraspray, Ltd., 506,
Australia House, Strand, W.C.2.

Entwistle & Gass, Ltd.—Satisfaction in full on
May 1st, 1945, of trust deed dated April 13th,
1929, and registered April 25th, 1929.

York Shipley. Ltd.—Assignment of contract
moneys dated May 7th, T945. to secure all
moneys due or to become due from the company
to Barclays Bank, Ltd.

Receiver Appointed

B. & B. Batteries, Ltd.—F. |I. Goodman, 21,

Warwick Grove, E.5, was appointed receiver
and manager on May 15th, under powers con-
tained in £500 debenture dated February 1st last.

Receiver Released

Wood & Co. (Ipswich?, Ltd.—J. B. Sanderson
of 17, Museum Street. Ipswich, ceased to act as
receiver on March 21st, 1945. (Notice filed
May 16th, 1945.)

Liquidations
International Refrigerator Co.. Ltd.—Winding-
up voluntarily. Liquidator, Mr. . R.T.
Whatmore, 11, Ironmonger Lane, London,
E.C. The registration of a new company of the
same name is announced in our " New Com-
panies ” section.
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STOCKS AND SHARES

Tuesday Evening.

A~TOCK Exchange markets and prices took
about a week to recover from the
depression into which they were thrown by
Mr. Churchill's announcement of a General
Election in July. During the period of
depression, a good deal of stock was sold by
holders who became apprehensive of the outlook
as it might develop were a Labour Government
to be returned to power. The selling proceeded
to some length, forcing prices down very con-
siderably below the- levels reached in April.
But the subsequent rally restored the greater
part of the fall, and, as prices improved, so
fresh buyers came in to take stock at prices
which, after the drop, looked attractive. The
extensive range of declines shown in the tables
published here last week has been corrected to
a large extent. Despite the uncertainty felt
about the result of the forthcoming election,
money continues to flow into the markets.

Home Railway Fluctuations

After sustaining a jolt from the prospect of
an early General Election, the Home railway
market took a distinct turn for the better.
Some of the junior stocks fell sharply, the market
at one time presenting an extremely unbefriended
appearance. This drew the attention of money
on the lookout for a high return, and it brought
buyers into the market prepared to run the
risk of nationalisation in order to obtain the
current yield of 8 to 10 per cent, which the
junior stocks afforded at the then prices. It
took little buying to turn the aspect of the
market, and the recovery which set in went
most of the way towards reinstating the previous
quotations. Transport " C ” Stock was one of
the few that suffered hardly at all. Southern
Railway stocks gave way, but participated in
the later recovery. The 5 per cent, preferred
fell to 704, and recovered to 724- The 5 per
cent preference is lower at 117+.

Manufacturing and Equipment

The purely investment shares in the equipment
and manufacturing list have been moving in
correspondence with the general trend. British
Insulated touched 6 and are now 6f. Callender's
fell from 67 to 61 and recovered to 6!.
Henley's, after 29s. 9d. and 26s. 6d., are 27s. 9d.
Other shares to follow a similar course were
General Electrics, now 94s. 6d., Johnson &
Phillips, 73s. 9d., Ever Ready. 41s. 6d., Siemens,
34s. (the dividend on which is again 7+ per cent,
for the ninth consecutive year), Tube Invest-
ments 54. A loss of 3s. 6d. left Westinghouse
Brake at 76s. 9d. De la Rue came down from
114 to 104; the present price is 10~. Metal
Industries " B at 47s. 6d. are 5s. below their
recent best and Murex at 95s. have also shed 5s.
Shares in a number of telephone equipment
companies are mostly lower as compared with
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a month ago. Brush went to 9s. 6d. and
recovered to 10s. Vactrics at 22s. 6d., Falk

Stadelmann at 35s. 6d. and Associated Electricals
at 55s. are all better.

Home Electricity Shares

Ordinary shares in electricity companies were
shaken by the talk of coal nationalisation.
Nearly a score of prices were lowered—a very
unusual experience for this section of the
industrial market. The shares most affected
were those of the London undertakings. The
recently-announced rise in the price of coal had
little influence upon the market, but the hint of
nationalisation affected the quotations un-
favourably. The Government announcement
that its policy was to retain the coal industry in
private hands, brought in buyers, and part of
the previous fall was recovered. On balance,
however, prices show losses ranging from Is.
to 3s. since the end of April.

Communication Stocks

Amongst the few Arm spots, Cable & Wireless
ordinary stands out conspicuously. The price
rose from 89 to within a point of three figures,
only to drop back to 844, recovering to the
present 884. all within a month. The 5+ per cent,
preference has moved but little, keeping close
to 1144. One other good spot is Canadian
Marconi the price of which has come up from
14s. to 19s. without a pause, and for no ascer-
tainable reason other than support from
Montreal. Fairly active dealings have taken
place in Oriental Telephones, where the price
has fallen back to 56s.

Radio Shares

Considerable liveliness has characterised the
radio section. E.M.l. have been undergoing
abrupt changes. From being buyers at 38s.,
the price dropped to 31s. 6d., from which it
was lifted to 34s. 6d., partly by bear covering.
Cossors at 35s. 6d. are better on the week.
Pye deferred maintained their stolid state at
32s. 6d. E. K. Cole went back from 41s. 3d.
to 38s., hardening later to 40s. Philco have
kept steady at 14s. 6d. Ultra Electrics are 9s.

Newman Industries

The price of Newman Industries dipped to
7s., but revived to 7s. 9d. The annual report
showed the profit, before tax, to be £14,000 up,
most of which went in increased taxation, this
being advanced from £41,000 to £52,300. The
company was incorporated to acquire the
undertaking, property and assets of a business
of electrical and mechanical engineers, etc. The
issued capital is £425,000, of which £180,000 is
in ordinary shares of a florin each. The com-
pany has paid 20 per cent, annually for the
past seven years and raised this to 224 Per cent,
for the year ended December 31st last. The
present price is little short of the highest reached
during the past decade, during which period
the lowest touched was 2s. in 1940.
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| .S. and Canadian Patent*

Special Wartime Arrangements

T is convenient to group to-

gether Canada and the United

States of America
American patent situation because their
patent practice runs very largely on the same
lines, although Canada forms part of the
British Commonwealth.

The principal features of patent practice in
the United States can be briefly summarised
as follows:—An American patent is granted
for the term of seventeen years from the
date of issue, and there are no renewal fees.
Only the actual inventor can apply, though
he can assign his patent wholly or in part.
Provisional specifications are not known, nor
are cognate applications or patents of
addition. A complete specification must
accompany the application in first instance.

The official investigation into novelty covers
not only patent specifications and technical
literature published in the country but those
published abroad as well, and the examiner’s
requirements for answering his objections are
very stringent. A response to an official
action has to be filed within six months and
no extension of this time is allowed. No
technical data relating to patent cases can be
sent out of the United States without the
Censor's licence first being obtained. This
covers American patent specifications. Ameri-
can patent attorneys have been debarred
from acting in further patent procedure where
the matter relates to enemy or enemy-subject
countries.

No Fixed Period

There is no fixed period, such as eighteen
months, within which a patent application
must be accepted. This is particularly useful
where contentious claims, say for complicated
electric circuits, have to be dealt with. Sub-
ject-matter (Invention), as opposed to novelty,
is also dealt with by the American office and,
indeed, it is frequently the chief bone of
contention between inventor and examiner.
Where, by reason of the war, an inventor
cannot complete the application documents
in the usual way by signature and oath, for
purposes of examination only the patent
office will accept informal documents, but
before issue properly validated ones will have
to be filed. Any alleviation of the difficult
situation caused by the war, which it has been
suggested the Commissioner of Patents might
take, would be a benevolent action on his
part and not statutory.

American claims can be re-examined and
widened after issue under certain circum-
stances and the patent reissued. Final appeal
in patent cases is to the Supreme Court.

By “ Pagent”

The United States is a party to
the International Convention, but

in a discussion of theof course hostilities have made it often im-

possible to get the American case on the file
from abroad within the twelve months allowed
by the convention even where Allied and
neutral countries are concerned, let alone
those countries until recently under German
occupation. Legislation corresponding to our
Patents, etc., Emergency Act has been before
Congress for some time, but has not yet been
passed, to deal, for example, with extensions
of time for filing arising from the war.

Up to the present where cases from abroad
have missed the convention date they have
had to be filed as rush cases, which means
that the American patent must be the first
to issue. This procedure throws a heavy
extra expense on the applicant to delay the
issue of the basic foreign patent in many cases
(e.g. a British patent). It remains to be seen
what action will be taken in this connection
at a later date.

Canadian System

Canadian practice, as mentioned, follows
closely on the lines of that of America, both
as to manner of application, form of specifica-
tion and claims, and reissues. The patent
lasts for seventeen years, and there are no
renewal fees. Canada does not accept
provisional or cognate specifications or
patents of addition. The examiner’s search
Is practically confined to Canadian patents,
but he may demand the disclosure of what
was cited in corresponding foreign cases
before the Canadian was filed. Often a
Canadian patent is amended to agree with
the corresponding American one.

Final appeal in patent cases is to the Privy
Council. Canada has an Emergency Act
corresponding to the British, whereby
amongst other things extensions of time for
filing and so on may be granted, because of
the war; the time factor is not so oppressive,
therefore, either for filing or responding as
the relevant provisions are operated. Another
difference is that as Canada forms part of the
British Commonwealth, it is not obligatory
in every case to obtain permission from the
British Patent Office before filing in that
country, whereas, before filing in the U.S.A.
permission must be obtained in all cases.
Of course in many cases, involving war
material and so on, this sanction must be
?_?tgined before a Canadian application is
iled.

To return to the U.S.A.: If a secrecy order
is issued by the Commissioner of Patents in
respect of a U.S. application filed by a British
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subject, the latter must tender that invention
for the use of the American Government,
although before he can make a claim against
that Government he must obtain written
permission from the British Government.
All patent correspondence with America
must be first passed by the British Patent
Office Censor.

In cases in which the Ministry of Supply,
the Ministry of Aircraft Production or the
Admiralty are interested, the applicant must
agree to hold himself and his successors in
title free to grant, on agreed terms, such
licences relating to manufacture for war
purposes in the U.S.A. as may be required
by the Governments of the United Kingdom
and the United States. Patents owned by
foreigners who cannot exercise their rights
by reason of the war may be taken over and
operated by the American Government by
means of licences. Rights of British subjects
in this connection are given the same con-
sideration as are those of Americans. Where
the owners of patents are enemies or enemy-
subjects, and the patents in question are
useful for war purposes the Alien Property
Custodian takes charge of them and works
them by licence.

In cases in which rights under granted
American patents belong to a British subject,
that owner may have to grant a licence by
order of the British Government authorising
the use of that right in the United States;
and the British Government may also forbid
him to transfer, or to agree to transfer, that
right or to agree to supply information to
facilitate manufacture in the United States
unless he first gets written permission from
the British Government. Exceptions are made
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to this rule in certain circumstances. In this
connection a far-reaching agreement was
made in August, 1942, between this country
and the United States relating to the inter-
change of patent rights and information for
use in war production.

At present, Section 6 of our Emergency
Act is non-operative as regards the United
States. This section deals with the Comp-
troller's power to grant extensions of time
as, for example, where cases under the Inter-
national Convention have been filed late
owing to the hostilities.

In American patent legislation there is no
provision which corresponds to Section 27
of our Patents Act relating to compulsory
licences. According to the system of juris-
diction in America, a patent case may very
likely first be heard by some State Court
which is but little versed in patent matters.
In addition U.S. patent specifications usually
end in a number of independent claims that
are frequently the reverse of simple. Here
there would appear to be opportunities for
the oppressive use of patents. There have
also been complaints of the pooling of patents
detrimental to the public interest. Investiga-
tion into such complaints is being conducted
by the Temporary National Economic Com-
mittee of Congress.

Furthermore the Sherman Anti-Trust Law
is being vigorously applied. Where the Courts
find that the provisions of this legislation
have been contravened, they impose penalties
which can be very severe, even to the loss of
all patent rights. Where a contract is not
being carried out under licence from the
patentee, litigation in the Court of Claims
may follow.

Telephone Equipment for the Services

ETAILS are given in the Post Office
D> Electrical Engineers' Journal by Mr. L. S.
Crutch of Siemens Bros. & Co., Ltd., of a five-
channel carrier telephone system which has been
developed to meet the requirements of the
Services. The latest type of terminal equip-
ment, the Mark 2, occupies two bays 2 ft. 10f
in. high by 1 ft. 8- in. wide by 1 ft. 2 in.
deep, weighing 6 cwt. and occupying 18 cu. ft.
The apparatus is mounted on standard P.O.
panels with individual and removable dust
covers. The left-hand bay carries the common
equipment, voice-channel filters and signalling
panels and the right-hand bay the modulation
and demodulation apparatus and band-pass
filters for the four carrier channels. All power
for the system is derived from AC mains or
accumulators.

The group frequency oscillator can generate
either at 35 or 33-8 kc/s and feeds directly into
the ring modulator which acts as frequency
changer for transfer of the 3-16 kc/s group into
the 32-19 kc/s range. Itis followed by a low-pass
filter which removes the upper side band and
attenuates the carrier by some 40 db. Alter-
native strap connections on the oscillator tuning

unit and the filter provide the correct connections
for either 35 or 33-8 kc/s group modulation.
The 500-c/s oscillator for signalling is of con-
ventional design and its output is interrupted
by the local ringing generator before being fed
to signalling panels of which each mount two
signalling receivers.

Each carrier circuit comprises a channel unit
panel and two band-pass filters, the sending
filter for selecting the lower sideband of modula-
tion and receiving filter for selecting the wanted
sideband. The channel unit panels are all
identical and interchangeable, and with the
correct strap connections on the tuning unit,
can generate any one of the four frequencies of
60, 92 125 or 16 kc/s.

To extend the working range between ter-
minals 2-wire and 4-wire repeaters have been
provided. A by-pass unitisavailable for insertion
in the route at any point where the voice channel
needs to be separated from the carrier channels.
W ithout the use of repeaters the apparatus is
designed to operate over about 100 miles for
2-wire circuits and 40 miles (or 55 miles pro-
vided the near-end crosstalk is satisfactory) for
4-wire working.
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NEW PATENTS

Electrical Specifications Recently Published

The numbers under which the specifications will be

printed and abridged are given in parentheses.

Copies of any specification (Is. each) may be

obtained from the Patent Office, 25, Southampton
Buildings, London, W.C.2.

KTIEBOLAGET Gotaverken.— Powel
plants.” Cognate applications. 18623/43
and 18624/43. November 9th, 1942. (569270.)

Automatic Telephone & Electric Co., Ltd.,
T. B. D. Terroni and J. R. Cannon.—“ Measure-
ment of the transmission characteristics of
electrical apparatus.” 18722. November 11th,
1943. (569279.)

Becker-Simmonds Manufacturing Co.. Ltd.—
“ Electric torches." 3497. March 3rd, 1943.
(569352.)

J. Belitsky.—*“ Magnetic holding devices."
Cognate applications. 9017/43 and 12699/44.
June 4th. 1943. (569251.)

T. Bolton & Sons, Ltd.,
“ Electrolytic refining of copper.”
applications 4331/41 and 3575/42.
1941. (569338.)

British Thomson-Houston Co., Ltd.—* Glass-
working apparatus and method.” 19495/43.
November 21st, 1942. (569293.) “ Vitreouscom-
positions.” 10670 43. July 1st, 1942. (569308.)

British  Thomson-Houston Co., Ltd,, and
W. Hewitt.—" Dynamo-electric machine
systems.” 9262. June 9th, 1943. (569252.)

British  Thomson-Houston Co., Ltd., and
D. J. Mynall.—* Circuit arrangement for pro-
ducing trains of sinusoidal oscillations." 16433.
December 19th, 1941. (569339.)

British  Thomson-Houston Co., Ltd.,
W. L. Wise.—*“ Electric relavs."
November 30th, 1943. (569299.

A. C. Cossor Ltd., and’ 0. H. Davie—
“Generators of frequency modulated oscilla-
tions." 18954. November 13th, 1943. (569327.)

J.A. Crabtree & Co.. Ltd., and R. W. Morgan.
—* Electric tumbler switches.” 18953.
November 13th, 1943. (569284.)

R. K. Dundas and G. I. Hitchcox.—* Elec-
trical measurement of short time intervals."
19785. November 26th, 1943. (569296.)

Electroflo Meters Co.. Ltd.,, and A. H.
Cockett.—* Electrical measurmg or recording
instruments." 17792. October 28th, 1943.
(569321.)

Electroflo Meters Co., Ltd.,
—*“ Relay or follow-up devices.”
July 20th, 1943. (569265.)

Ericsson Telephones, Ltd.,

and H. E. Dolphin.—
Cognate
April 1st,

and
19994.

and A. Smithson.
11782.

and J. Woolley.—

“ Electromechanical timing arrangements.”
17033. October 16th, 1943. (569309.)
D. Evans.—* Electrolytic cells.”

November 23rd, 1943. (569294.)
General Electric Co., Ltd., H. L. Breadner
and C. H. Simms.—* Sealing of electrically

conducting leads through vitreous walls.” 17580.
October 25th, 1943. (569317.)

Jack & Heintz, Inc—“ Brush-lifting mechan-
ism for electric motors.” 3355/43. July 11th,
1941. (569351.) .

D ackson” and Pye, Ltd.— Screening
arrangements for radio television and like
apparatus.” 18733. November 11th, 1943.

(569281.)

19539.633, 877 respectively, Class 8.

Landis & Gyr. Soc. Anon.— Time switches
or the like controlled by clockwork mechanism.”
13379/42. November 5th, 1-941.  (569246.)
“ Footstep or bottom bearing chiefly designed
for use in electric metering instruments.”
4028/44. May 1st, 1943. (569271.) “ Device
for superposing signal currents on an alternating

current power network.” 19920/43. December
3rd, 1942. (569297.)
Patentverwertungs-Patelhold & Elektro-
Holding Akt.-Ges.—* Piezo-electric device.”
19017/43. November 21st, 1942. (569285.) .
Radio Corporation of America.—" Frequency
modulation reproducing systems.”  11267/43.

September 23rd, 1942. (569260.)

Radio Transmission Equipment, Ltd., and
C. E. G. Bailey.—“ Radio receivers for direction
finding." 13758. September 2nd, 1940. (569303.)

O. E. Reich.—* Incandescent electric lamp
bulbs." 11357. July 13th, 1943. (569263.)

F. Sauter Akt.-Ges. Fabrik Elektr. Apparate.

—* Self-starting synchronous electric motors.”
13508/42. September 26th, 1941. (569343.)
Siemens Bros. & Co., Ltd., and E. A. Bryan.—,
“ Electromagnetic relays." 16533. October 8th,
1943. (569268.)
Siemens Electric Lamps & Supplies, Ltd., and
J. N. Aldington.—* Electric discharge tubes.’!
August 21st, 1943. (569267.)

13664.
Sulzer Freres Soc. Anon.—“ Steam power-
plants.” 10750/43. July 16th, 1942. (569255.)."

Telegraph Construction & Maintenance Co.,

Ltd., J. N. Dean, F. L. Robinson and J. A.
Smith/—* Metal sheathing of cores by ex-
trusion.” 18778. November 11th, 1943.
(569283.)

Thorn Electrical Industries, Ltd., and F.
Barton.—* Electric discharge devices." 19308.

November I&th, 1943. (569289.)

R. Townend and Metropolitan-Vickers Elec-
trical Co.. Ltd.— Computating devices for
photography.” 7967. May 19th, 1943. (569247.)

Westinghouse Brake & Signal Co., Ltd.—
“ Electrical relays.” 17724/43. December 15th,
1942. (569319.)

Wright & Weaire, Ltd., and E. S. Buckley.—
“ Electric circuit interrupters or vibrators.”
17356. October 21st, 1943. (569315.)

TRADE MARKS

HE following applications have been made
T for British trade marks. Objections may be
entered within a month from May 30th.

Capothene and Capovin. Nos. 633,875 and
Insulated cables
and wires for electrical purposes.—Cables &
Plastics, Ltd., 9-13, Newton Road, Leeds.

Instaheat and Instahot. Nos. 633,243-4
res&nectively. Class 11. Installations for heatin

cooking. AIlso Instafreeze, Instacold an
Instafrij, Nos. 633,245-7 respectively, Class 11.
Refrigeration installations.—Leopold Friedman,
Avenue Works, Walthamstow Avenue, London,
E.C.4.

Sedway. No. 633,624, Class 11. Electric
lamps.—S. Hathaway & Co., Ltd., 4, Pall Mall,
Liverpool,
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CONTRACT 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.

Amble.—June 14th, Electricity Department.
L.v. mains and distributors, feeder pillars and

services. (May 18th.)

Australia.—M elbourne.—June 30th, City
Council. One 15,000-kW steam turbo-alter-
nator and auxiliary plant. Specification from
city electrical engineer; tenders to Preece,
Cardew & Rider, 8-10, Queen Anne’s Gate,
Westminster, London, S.W.I.

Commonweallh.—AUgUSI 7th. P.M.G.'s

Department. Automatic switchboard equip-
ment. Sch. C4599 and C4662.

Burnley.—June 20th. Electricity Department.
Supply and delivery of transformers and e.h.v.
cables. (See this issue.)

Dunbar.—June 9th. Town Council. Supply
and installation of street lighting eguipment,
including poles, lanterns, wiring and control

gear. Specs, from burgh surveyor.
Gellygaer.—June 30th. U.D.C. Electricity
Department. House service units. (June 1st.)

Littleborough.—June 19th. Electricity Depart-

ment. 11-kV feeder cables. (June 1st.)

New Zealand.—June 26th. Public Works
Department. Carrier current protective relax/—
ing and communication equipment for 110-K
ines.

September 18th. One 23,000-BHP turbine

and one 16,667-BHP generator for Waitaki
power scheme.

Orders Placed

Australia.—Western Australian Government.
Accepted. Equipment for six Diesel-electric
rail cars (£70,000).—English Electric Co.

Birkenhead.—Town  Council. Accepted.
Rectifiers for battery charging equipment.—
Electric Construction Co.

London.— southwark.— Works Committee.

Recommended. Street lighting columns: one
hundred short columns, cast iron (£546).—
Siemens Electric Lamps & Supplies.  Eleven

tall columns with branch arm (£180) and four
tall for central suspension (£136).—Stewarts &

Lloyds. Transformer (£302).—British Power
Transformer Co. (Although slightly higher
than another quotation, ‘acceptanceé of this

tender is recommended because delivery can be
given considerably earlier.)

Joint Electricity A uthority. — Kiosks
(extension of company’s existing contract for
twelve months).—Crompton Parkinson, Ltd.
Meters.—Aron Electricity Meter; Chamberlain
& Hookham; and Sangamo Weston.

St. Pancras.—Replacement of damaged
street lighting lanterns.—Siemens Electric Lamps
& Supplies (£65); B.T.H. (£234); Met.-Vick.
(£20); and G.E.C. (£10P. Electric tea and
coffee set for Town Hall canteen (£145).—
Jackson Boilers.

Battersea. — Electricity Committee. — Ac-
cepted. Time switches (Sangamo Weston)
(£209) and Venner Time Switches (£219). Con-
tactors (£113).—Dewhurst & Partner.

Manchester.—Electricity Committee Accepted.
Extension of contracts for a further twelve
months:—Meters.—Ferranti and Metropolitan-
Vickers. Static transformers.—Ferranti.
Kettles.—Premier Electric Heaters. Supplies
for twelve months:—Street lanterns.—Wardle
En_[gineerin%| Co. Globes for street lanterns.—
B.T.H. ouse-service  cut-outs.—Parmiter,
Hope & Sugden, and Siemens Electric Lamps &
Supplies.

Yo_rk_.—EIectricit%;v Committee.  Accepted.
Repairing 20,000-kW turbine (£27,500).—Brush
Electrical Engineering Co.

Contracts in Prospect

Particulars of new works and building schemes for
the use oj 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.

Birkenhead.—Rebuilding 79 war-damaged
houses and 9 fiats for T.C.; borough engineer.

Brighbouse.—Houses (100), Whinney Hill and
Crowtrees Lane, for T.C.; W. A. Jones,
architect, 7. Blenheim Terrace, Leeds, 7.

Additions, Woodvale Brass Works, Thornhill
Bridge Lane; Woodcock & Booth, brass-
founders.

Bury.—Works additions; Bibby & Baron,
Ltd., New Bridge Mills, Dumers Lane.

School dining hall, Elton, for E.C.; borough
surveyor.

_Darlington.—Works additions, Darlington &
Simpson Rolling Mills, Ltd. (£500,000); Inter-
national Construction Co., Ltd., builders, 56,
Kingsway, London, W.C.2.

Hereford.—Houses (50), Hunderton estate;
borough architect. Flats, Overbury Hall, Over-
bury Road; Cecil Corey.

IIford.—Flats (59); borough engineer.

London.—poplar.— Flats (24), Bow Road;
borough engineer.

southgate.— Conversion of 186 Bowes Road
fLourj manufacture of electrical parts; Probarts,

Alterations and additions, Grassendale Works,
Orpington Road; Wallis, Gilbert & Partners.
Maryport.—Houses (196) for the North-
Eastern Housing Association, Curzon Street.
Newcastle - on - Tyne. — Factory,  Blenheim
Street, for E. Baker; Hetherington & Wilson,
architects, Count?/ Chambers, Westgate Road
Alterations, Clavering Place, for the British
Electrical & Manufacturing Co., Ltd.; E. M.

Lawson, architect, Barras Buildings, Barras
Bridge.

~Northumberland.—Additional electrical ser-
vices, county

North Seaton School ﬁElSO);
architect, County Hall, Newcastle-on-Tyne.

Wallasey.—Rebuilding 40 war-damaged
houses for T.C.; borough architect.
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ForControl and Signal
Uses,Electro Plating, Radio

For imarly 20*years wc
havempioneered the use
of, jtvvdjiers in many,;
jirhls. Writ*-fun technical

Magnetk Application*,
Water Purification,

liaUi muL descriptive lists m . .
showing their application, Laboratones, Lit# Control,

to varied branches "f
industry and science.

F (. HAM

Head Office: 28, RUSSELL SffUARE, . CL 1.

I Mallory high conductivity copper alloys
provide electrical engineers with cast
materials which, while retaining the high
current-carrying capacity of copper, com-
bine with it the strength and hardness of
steel. Designers, therefore,’need no longer
be limited on the one hand by the poor
mechanical strength of copper castings, nor
on the other by the relatively low con-
ductivities of the brasses and bronzes.
"Lighter yet stronger castings are now
available for the current-carrying parts of

MALLORY

Electro Medical.

METALLURGICAL

A Multi-Circuit Rectifier Cubicle,
having Metal Rectifiers and Trans-
formers, housed in Vapour-Tight
Oil-Filled Tanks for working in =

( I D very corrosive atmosphere.

Telephone: Mus.6412

SIGNER ...

switchgear, arc and induction furnaces,
resistance welding machines, transformers
and other equipment. This means a freer
hand in meeting the many combinations of
mechanical and electrical requirements.

M ALLORY

Fuller details of Mallory 3 and other Mallory alloys
are given in our technical booklet " Mallory Castings "
which will be sent on request.

PRODUCTS LIMITED

An Associate Company oflJohnson, Matthey & Co. Ltd.

78 Hatton Garden, London, E.C.I.

Telephone HOLborn 5027

"0.D.S5a
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DAM
.

A XINE
0SPHOR s

BRONZE

O
- -

0

A range of high-class alloys for
bronze bearings to meet general
and special requirements, supplied
in the form of chillcast solid and
cored rods and in ingots and
castings.

Produced under the strictest
supervision, test and control from
selected raw materials. To B.S.I.
and all official specifications.

HANDITORD W ORKS,IPSW ICH telephone ipSwich 2127 telegrams "bronze ipswich®
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LIGHTS ON!

Are you ready with STREET LIGHTING CONTROL

DLACKOUT is ended. Full street lighting will
strict economy must still be observed.
plans for effective Street Lighting Control ?

soon follow, but
Are you ready with your

The Standard D.C. Bias System offers you the following
advantages

Centralised control of street lighting, off-peak load, etc.

Low initial cost combined with negligible maintenance.

Systems can be built up and extended indefinitely from
original installation.

Freedom from interference from high-frequency harmonics
or induced ripple currents.

Where new mains are required, Standard Power Cables are. unsurpassed.

Send us also your enquiries for V.I.R. and Synthetic insulated cables of all types.

Standard Telephones atid Cables Limited

NEW SOUTHGATE, LONDON,KN.II
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RUBBER SYNTHETICS

PLASTICS

USE OUR AMPLE PRODUCTION AND RESEARCH FACILITIES

EVPIRE RUBBER(?  cAwiissdi:
Phorc:  DUNSTABLE 531
Grams: SPANDIT. DUNSTABLE
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iIn the best m arket?

ING M>WORY

sera
forelVicierlCV’

in'C for factory
q uVv

igbtm g
,mce is win

iag cuSurvey vour
jase A wib'lUt

VAt U i pign d atipgis

attaining
Lin2 emciencv

g®-

Whalever your annual ex-
penditure for electric lamps
may be, you will show an immediate

saving by buying Atlas Lamps.
Subjected to the most exhaustive tests at
every stage of manufacture they are guaran-
teed to conform to the highest possible
standard of efficiency. Instal Atlas Lamps
and you will see the difference in quality and
the extra discounts you receiye will lighten
your annual bill. Write for terms to-day.

A T LAS
LA M P S

Nothing better has come to light

THORN ELECTRICAL INDUSTRIES LTD., 105-109, JUDD ST., LONDON, W.C.1. ‘Phone: Easton 1183

Northern Branch: 55 Blossom Street,

Manchester. ‘Phone: Central 7461

NE. Depot: 46 Sandhill, Newcastle-on-Tyne, 1 - 'Phone: Newcastle 24068
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MANUFACTURERS OF ELECTRIC
AND HYDRAULIC MACHINERY

THE

HARLANDO

Electrical Review 49

NOT JUST
ofol ¢Aon "

In both our Iron and Bronze Foundries our
metallurgists are constantly safeguarding the
quality of Metals used in Harland Plant by analysis
and physical tests.

The Quality Control Chart reproduced above
for Grade 1 Cast Iron to BS.S. 786 is typical of
many prepared regularly for the cast irons and
non-ferrous alloys produced in our Foundries,
The limit lines are calculated from a statistical
analysis of test results, and it is our aim to keep
the 1in 40 low limit consistently above the BS.
Specification figure.

Similar high standards of inspection are applied
to every phase of manufacture—by these and
other scientific means do we support our claim
that Harland electric and hydraulic machinery is
unrivalled in service.

ENGINEERING CO.LTD ALLOA.SCDTLAN



June 8, 1945

50 Electrical Review

N t\tEHtcompact

¢/t and-e nﬁ/
sysFemL]:)rﬁ‘:i ki

and distribution ofie/ectriaty -

N odgr'e

Attractively designed and finished, the small and
compact sheet metal, cases of the “ CEMDU ”
totally enclose all equipment.

W rite for full particulars to the sole manufacturers :—

There are numerous unique

h assle  CEMDU

ELECTRICAL ~»

features in the

all of which will be of interest

MANUFACTURING CO. LTD.

Bentcliffe Works, Eccles, Lancs. to you.
Phone : ECCles 1691/2/3/4. Grams : “ CARLECTRIC '
ECCLES
The * Fluxitek
Quins" at worl
a. V e y O u h a d “ These wires need
some FLUXITE,

they’re loose.

Something’s happened|

Hey lads—what the
deuce I *

Bawled EH * You
bright spark

Now we're all in the
dark

I f you must mend live

copy

wires—
CUT THE JUICE.»

For all SOLDERING work—you need FLUXITE—

the paste flux—with which even dirty metals are

soldered and “ tinned.” For the jointing of lead

—wi ithout solder and the “ running ” of white

metal bearings—without " tinning ” the bearing.

. It is suitable for ALL METALS—excepting
this ALUMINIUM —and can be used with safety on

Send for ti
which ELECTRICAL and other sensitive apparatus.

leaflet

describes a new
departure in
fuse design and
construction
exclusive to—

SHDI°K

5 to ioo amp.
Edward Wilcox & Co. Ltd
Sharston Road, Wythenshawe, Manchesta

dmiMa

With FLUXITE joints can be “ wiped ™ success-
fully that are impossible by any other method.

Used for over 30 years in Government works and
by leading Engineers and Manufacturers. OF
ALL IRONMONGERS in tins—8d., 1/4 and 2/8.
The “ FLUXITE GUN ” puts FLUXITE where you
want it by a simple pressure. Price 1/6 or filled 2/6

FLUXITE

SIMPLIFIES ALL SOIDEIINfI

Writefor Leaflets on Cate'Hardening Steel and Tempering Toole
with FLUXITE, also on **Wiped™ joints. ~ Price Id. €ach.

FLUXITE LTD. (Dept. R.E.), Bermondsey St., S.E.l
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CROMPTON PARKINSON LIMITED, ELECTRA
Telephone: TEMple Bar 5911
F

"ALL'S WELL”

CROMPTON
COBLES

HOUSE.

WHEN IT'S

VICTORIA EMBANKMENT, LONDON, W.C.2

Telegrams:

Crompark, Estrand, London
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somefimes ihe

price of a Ransomes

Elecfric Truck. To be

more specific there

are cases «here a

Ransomes Electric

Truck has saved its first cost in six months
in the economies effected in time and labour.

There are sizes and types to suit every job. 1, 2and
4tonners. The illustration is ofthe famous | tonner-

To builders of electrically-propelled trucks
and vehicles, operative from either battery or
trolley wire, we offer our long and unrivalled
experience in the design and manufacture of
traction motors.

We shall be pleased to send quotations and
specifications for such motors on receipt of
particulars of requirements.

\@- @ '

PRECISION MECHANICALS ELECTRICAL VvV 40"
ENGINEERS IPSWICH

June 8, 1945
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QUALITY

~ACOG WHEEL - BBABD
Rsoscfcar 3xo=ze P=p
Body Osfng ior Sogax

Weagia - 3=19 2ss.

S-EQALISTS fS VG*v-=£ss.CLiS ALLOTS AND BEARING METALS. |i

i £ C*~L °" HES AOD-RESfSTING ALLOTS LEAD BRONZES E
* — C » %5 N ALL NON-FERROUS ALLOTS |
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PffiTOID ca«ciralgBOBBINS

Our extensive range covers ail requirements for
Bobbins used in the manufacture of Transformers,
Chokes, Relays, Solenoids, No-Volt Coils, etc.

The Bobbins are manufactured by us in both
“ Pirtoid," which is a Laminated Bakelrte Product,
and Presspahn. The ﬂossess both high Electrical
and Mechgnical stren)gl;t . 9

Ask for “ ATLAS” Bobbin Card M.I239I, which
covers all the requirements of the Small Mains
Transformer Industry.

| WRE&(o. (H u ta) LD ALSWRS PARETT, MMESIR

Telephone: Eccles 2001-2-34-5. Telegrams : “ Pirtoid, Phone. Manchester.’
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M ODERN
POWER STATION

EQUI PM ENT

THREE STAGE HIGH VACUUM
AIR EJECTORS (REAR VIEW)

SURFACE AND JET CONDENSING PLANT
EVAPORATORS AND DE-AERATORS
LOW AND HIGH PRESSURE HEATERS
CONDENSATE EXTRACTION AND
CIRCULATING WATER PUMPS

M RRLEES WATSON

u»uiimiuuiwii<ig>s>oMPA>JY ] <Snunmmmimmi
AR EECTORS (FRONT  VIEW) ENGINEERS GLASGOW
OUTRAM’S
Window
Lights
will
up
soon!

WRITE FOR BROCHURE ILLUSTRATING
COMPLETE RANGE OF “ HARCORAY"
REFLECTORS FOR SHOP, STORE AND

h o lighti .
showease. 11ghting SPECIALISE IN TURNED AND THROWN,

ALSO DIE-PRESSED

i I a r C O u r t S PORCELAIN INSULATORS AND REFRACTORIES

STANHOPE HOUSE, KEAN STREET, C.W. OUTRAM & CO. LTD.
ALDWYCH, W.C.2.

Telephone: TEMPLE BAR 9671 2 3 WOOdVIIIe’ DerbyShlre

Telephone : 7520 Swadlincote



June 8, 1945

Electrical Review 55

Contactor "Type Starters

For A .C S ervice

IGRANICELECTRIC CO. LTD. specialise
in the manufacture of Contactor Type
Starters for all types of Electric Motors
for all classes of Service. Equip your
electrically driven machine with the
correct control gear to protect your
motor and machine by specifying
IGRAN 1C.

Illustration shows typt 1080 Combined

Stator and Rotor Starter. I I: ? ((
.

IGRANIC ELECTRIC COITP
BEDFORD & LONDON

In war as in peace

FOR ALL ELECTRICAL PURPOSES

They are playing their part in the
great National effort

n Bketncs- Swage Co., LéL, Gsocveaer Gardeaa Home, Loodoo, S.W.I
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ano COMPANy LIMITKO

DE AERATING
PLANT

ELIMINATES CORROSION

BOILERS, ECONOMISERS
AND PIPE LINES

Designed to provide
SIMPLE OPERATION

MAXIMUM EFFICIENCY
LOW OPERATING COST

KK HARGREAMS & A0, LD

Tel one: DniTHN  Telegrams: AD 4IC
= m 1373 p( |nes) DIIL |UI! *Hick, Bolton’ m

syLock TUNGSTEN

VACUUM

CLEANERS Electrodes in all
AND BLOWERS diameters, plain and
A limited supply of these shaped
Cleaners is now available
CONTACTS

Order now
X-RAY TARGETS

ttRVTERLTff SPARK GAPS

ELECTRICAL CO.S A SS: PLATES, DISCS

. g E Ilt"'_y£|, :II , and RINGS

41-43 ROBERTSON STREET, GLASGOW, C.2 ELECTRO-ALLOYS LTD.

Il COLLEGE SQUARE NORTH, BELFAST
166 DUKESAROAD, LONDON, W.3. ACOm 2264
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The design of Norman Aircooled

Engine* has been perfected during 25

year> ot manufacturing for wide

of applicdtigns. Lightest engine in its till ms:

own class, it is also one of the best

engineered of aav class. Many thousa

on war service in the “ front line.” For

batters charging sets, lighting sets, trans-

m.rror« refrigeration and air conditioning,
aircraft, and all portable

quiring up to 3 h.p. this [ 74+ B s L]
unrivalled.
WEIGHT
ultra-light
w rof i 6 6 S i
POWER SOURCE Gy
Aircooled - Compact
Silent - Sri
Reliable ) _
Modi! T.300 and its
performance graph.
Fuil particular! from
THE NORMAN
mENGINEERING Co.
Ltd., WARWICK
IGHTWI ‘petrol engines

CogentN 102

McKechnie  Non-Ferrous
Ingots are uniform in
composition and therefore
easier to melt and handle.
Produced by a perfect
plant under constant
supervision to the correct
analysis, the McKechnie
range of Non-Ferrous
Ingots covers the entire
need of the Brass Foundry.
McKechnie Chill Cast Bars
are closer in structure
than Sand Cast Bars and
possess greater homo-
geneity and resistance
with an absence of segre-
gation. They are clean,
concentric and sound.

Apart from the saving on
tool costs and labour which
naturally follows the use of
Chill Case as against Sand
Cast Bars the saving in

scrap and turnings is very
considerable.

vae M cKECHNIE BROS. Ltd

Brass Aluminium Bronzes & High Strength Brass Rods, Stampings & Non-Ferrous Ingot Metal Manufacturers

ROTTON PARK STREET, BIRMINGHAM 16 Telegrams : “ McKechnie, Birmingham+**
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VISIT THE

ALUMINIUM

EXHIBITION

to be held at

SELFRIDGES

OXFORD ST., W.I

May 30 — June 30

The fascinating story of Aluminium

—its war-time achievements and its

post-war applications for Industry and
In the home.

ALUM NIUM DEVELOPMENT ASSOCIATION
Union Chambers, 63 Temple Row, Birmingham, 2

H

THE STATIC
CONDENSER Co. Ltd. |

ad
AL OHR TYESand GAES
CF FARFRNGS IN AHOFHR
CAOMUMOFHERAND
CALETED AD INTAULETED

~  Manufacturers of
STATIC
t CONDENSERS

100% BRITISH

MANUFACTURE TOUTLEY WORKS’ |
BRITISH PRECISION SPRINGS LTD WOK|NGHA|\/|’ Berks

317 Ed R d, L d , N.wW.2 .
gware roa enden i Telephone : WOKINGHAM 708

Phone: GLAdstone 3333  Grams: 4,Chronovar, Crickle, London ”
) [y
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Lots of problems come our way. and
very few remain unsolved, un-pressed
or un-stamped. We think it's because
we examine every problem with a
fresh eye ... and we've an unlimited
stock of fresh eyes.

Perhaps you have a small-part job
that doesn't seem to have an answer 7
Perhaps we have the answer in
any case, we have the experience :
so send us your enquiry.

Small stampings and pressings for
radio and electrical purposes

- Uou/lerf Sons
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, ELECTRIC
o ke R FURNACES

A X E S

A S Specialists in Technical

kWaxes, our Research
Department is at your dis-
posal. Do not hesitate to
consult us. Our Waxes
are used and recommended for
for service components.

Hardening

A.l.LD. AND C.LEM.E. TYPE APPROVED FOR ARCTIC .
AND TROPICAL CONDITIONS. Annealing
ASTOR BO ISSELIER Tempering

& LAWRENCE LTD- SIEMENS-SCHUCKERT (reat sritan) LTD.
SALES DEPT.: GREAT WEST ROAD . BRENTFORD . MIDDLESEX

NORFOLK HOUSE, NORFOLK STREET, STRAND Tel: -EALing. 1171-5 ‘Gra-ms: .Siemensdyn, Brentf.ord
LONDON, W.C.2. Phone: Temple Bar 5927 Offices in London, Birmingham, Cardiff,
Glasgow, Manchester, Newcastle & Sheffield

PRESSED STEEL
SCREWED FITTINGS

Flexible M etalic

Tubing CONDUIT
FITTINGS

FITTER cPOULTON Itd

VINCENT PARADE
BALSALL HEATH
BIRMINGHAM 12

SMALL TRANSFORMERS

LIGHTING : INDUSTRIAL : RADIO

Chokes, resistors, magnet
coils, windings generally
and wire-wound components.

“B-W * OVENS for Drying, Baking, etc. Also -Approved for Services use.
Impregnating Plants, Wax Tanks, Glue and

Compound Pots, Furnaces, etc. Ask for List ER/O SIMMONDS BROS

BARLOW-WHITNEY LTD- RABONE LANE, SMETHWICK
LONDON : Abford House, Wilton Rd.
Telephone : VICTORIA 5780
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Remember
the name-

you'll want

It again

SUPER STEii
Yu T

CITY TUBE AND CONDUIT MILLS
SMETHWICK, BIRMINGHAM
Telephore Sh’e!h/\‘d( 1511[&
avement EC2

leerpool CaledoniiM n1d iTstI’

dm,987
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B.C.E. have made
“SERVICE” an abso-
lute fetish, with the
result that many thou-
sands of customers
now say automatically
“ Try B.C.E. first”.
This accounts for the
phenomenal increase
in our turnover, year
after year, since the
firm’s foundation
in 1908.

um S S S m iJS
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DRUMS-
REELS

We have generations of experience in
woodworking ; up to the minute machinery
for every part of the job, and a properly
organised production line for every part
of the job. Small wonder then, that many
of the largest Cab'e makers in the country
come to us for their drums.

JOHN ISMAY & SON LTD |ILF3RD . A Olé S T I N S !

CAST HAM
LIMITED

LONDON, E.6. GRAngewood 3444

BRAIDING

AND
INSULATING
MACHINERY EMTA

Will protect your trading

FOR ELECTRIC interests NOW and after the war
WIRES AN D CABLES Write for particulars of membership to

The Secretary : J. T. MORGAN

J. B. HYDE & CO. Ltd. The Electrical Machinery
Traders’ Association
WYTHENSHAWE Il ARGYLL ST. OXFORD CIRCUS,

MANCHESTER LONDON, W.I. Tel. : GERrard 6177



Junt s, 1945

SOLON Industrial TypeElectric
Soldering lIrons rated at 65
watts are now available for use
where a low voltage system of
supply is employed. There
are two models, one fitted with
anoval tapered bit asillustrated,
the other with a round pencil
bit, and they will do the same
class of work as the well-known
SOLONS of 65 watt rating for
normal supply voltages.

Their design incorporates the
many special SOLON features,
including the fitting of the
heating element inside the bit.

Both models can be supplied
fitted withelementsfor 12volts
or for 24 volts supply, as
required.

Complete with 6 feet of
HENLEY twin core
flexible.

wW. T.
Engineering Dept.,

63

COLARKE
CHAPMVIAN

W atertube Boilers

Arrangement of Clarke,

Chapman Tri-Drum Water-

tube Boiler as supplied to

a large Yorkshire Power
Station

Evaporation 190,000 Ibs.
per hr.

Pressure 400 Ibs. per sq. in.
Heating Surface 16,300 sq. ft.

CLARKE CHAPMAN & CO. LTD.
GATB—EPDm—TYI\E

Now available for

Low Voltages

12 V. and 24 V.

Write for details of
the complete SOLON
range for low and
normal voltages.

¢ZLectiLC

SOLDERING IRON for INDUSTRIAL USE

TELEGRAPH WORKS CO. LTD.
Milton Court, Westcott, Dorking, Surrey
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GENEROUS BEARINGS

Large diameter deep-grooved ball
bearings which require a minimum
of affenlion and allow the motor to
be mounted in any position with the

NEWMAN shaft either horizontal or vertical.
MOTORS

TOTALLY ENCLOSED

Head Sales Office: 32 VICTORIA STREET, WESTMINSTER, LONDON, S.W.1
Tel. ABSey 2023
N3l
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AGRO BAKELITE BLOCKS-

THE ALTERNATIVE TO WOOD BLOCKS
AS SUPPLIED TO THE

AIR MINISTRY
PROMPT DELIVERY

No. 5050 Round type for one 2'
or 21* 5-ampere switch.

No. 7070 Round type for one 2*
centre Ceiling Rose.

No.”8080 Oblong type for two
2* or 2+* 5-ampere switches
BROWN BAKELITE

Marketed by TdeC—HARVVELL (SALES) LTD.

BRITANNIA HOUSE, 233 SHAFTESBURY AVENUE, LONDON, W.C.2
Telephone': TEMple Bar 0055 (3 lines) Telegrams: **Arwelidite, Westcent, London™

DAY AND NIGHT

ELECTRIC SERVICE

QUICK RELIABLE REPAIRS

REWINDS

THE MIDLAND DYNAMO Co. Ltd.
LEICESTER Phone 20172 (3 lines)

The “ MOORHOUSE ”

One-piece cable connector

Manufactured by

SPERRYN & CO.

Moorsom Street, Birmingham
Established over SO years

i To-day we cannot do all that we

: would like for you, but we hope

| to have the opportunity when
the war has been won.
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WELDING
INDUSTRIES

COMMERCIAL ROAD
BRISTOL. TEL. 23231

SPECIALISTS in
W E L D E D
FABRICATIONS
(Gas and Electric arc) for the

ELECTRICAL
I'NDUSTRY

Prototype or large quantities

STRAND
RESISTANCES

ARE

UNRIVALLED

FOB THER

QUALITY

- ' CE

APPROVED

June 8, 1945

THE GENERAL
ACCESSORIES CO. LID

BARTON HILL WORKS

MAZE STREET, BRISTOL 5
ESTABLISHED 1S9t

ELECTRIC WIRING
ACCESSORIES
of the Highest Grade

(o]

SPECIALITY:
Patent Non-overhang

SOCKETS
AND

PLUGS

WALL

B.E.S.A.

THE LARGEST BUYERS OF
HEATING ELEMENTS BUY FROM

\-W ireohmsLtd.

PEASHILL ROAD

NOTTINGHAM

WHO SUPriY ALL TYPES OF ELECTRIC
ELEMENTS FOR MANUFACTURERS

BY AILGOVEBMENT DEP7*
SOLDER
H. J ENTZ'CI).\E)ENAST ZCRNSSV ETDD
HECIRC«ENANERNG CLD .5 rriornToN ROAD, WEST CROYDON, SURREY

THOrnton Heath 2462

LONDON dubun

MANCHESTER
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Rowlands Electrical Accessories Ltd., R-fmA-L- Works, Birmingham 18
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P L U T 0]

- PIPE LIBIES UNDER
THE OCEAN

This drum

i isioft. in

| diameter
J. & P. designed and manu- “PLUTO ” operation. In addi-
factured the Double Combined tion, J. & P. equipped each
Picking-up and Paying-out gear storage site with cable handling
for handling and laying the gear. They also manufactured
‘*HAIS ” Cable for every cable- many, many miles of “HAIS "~

laying vessel wused for the pipe.
RELIABILITY WHEN AND WHERE IT WAS VITAL

JOHNSON & PHILLIPS LTD.

CHARLTON, LONDON, S.E7

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

Lit (uniciU i MUM tlc i "litU M A1 M §judhy----------mmnnv
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VARIAC

" REGULATING
TRANSFORIVERS

o—
7 h

The Type 50 B Variac,
handling 7 kKVA at 230 V in, repre-
sents a valuable addition to the

SE Variac range, and will find many
applications in industry.

§M 50 B 7 kVA. Input 230 V (tap at 115 V),
| I Output 0-230 or 0-270 V.
ft,) Rated current 20 amps. Max. 31 amps.

P Excellent deliveries against | A Priorities. Other
Variac types range from 170 watts to 7 kW.
Write for Bulletin 424 6 and circular 743 for
complete data.

BELLING &LEE LTD ELECTH"AL AND RADIO LABORATORY APFARATOS ETC

CAMBRIDGE ARTERIAL ROAD, ENFIELD. MIDDX 180 Tottenham Court Road, London, Wl
and 76 Oldhall Street, Liverpool 3, Lancs.
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WEATHERPROOF SWITCHES

S 518. One way single
pole switch for operation
with detachable key.

S 516. 5 amp one way
single pole switch with
attached side handle.

S 52i
Deta'chable
operating key
for S518 and
S 605 switches

S 605. 5 amp one way single S 615. 5 amp switch with
pole switch operated from thumb and finger grip
front with detachable key. rotating handle.

Examples from a wide range of weatherproof cast iron
cased switches for use in exposed positions and in industrial
buildings where adverse; conditions of service are prevalent.
These switches are all of the well known “Landor” quick

make and break type. G.E.C. products ofoutstanding reliability.

Advl. of The General Electric Co. Ltd. Head Office : Magnet House, London, W .C 2
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--CLASSIFIED ADVERTISEMENTS--

ADVERIISEMENTS for insertion in the following
™ y s Issue are accepted up to'First Post on
g/lgnlday, at Dorset House, Stamford Street, London,

THE CHARGE for advertisements in this section
is 2/- per line (approx. 8 words) per insertion,
minimum 2 lines 4/-, or for display advertisements
30/- per inch, with a minimum of one inch. Where
the advertisement includes a Box Number there is
an additional charge of 6d. for postage of replies.
SITUATIONS WANTED. — Three insertions
under this heading can be obtained for the price of
two if ordered and prepaid with the first insertion.

REPLIES TO advertisements published under a
Box Number if not to be delivered to any particular
firm or individual should be accompanied by instruc-
tions to this effect, addressed to the Manager of the
ELECTRICAL REVIEW. Letters of applicants in
such cases cannot be returned to them. The name
of an advertiser using a Box Number will not be
disclosed. All replies to Box Numbers should be
addressed to the Box Number in the advertisement,
c/o ELECTRICAL REVIEW, Dorset House; Stam-
ford Street, London, S.E.l. Cheques and Postal
Orders should be made payable to ELECTRICAL
REVIEW LTD. and crossed.

Original testimonials should not be sent with applications for employment.

OFFICIAL NOTICES,
TENDERS, ETC.

COUNTY BOROUGH OF BURNLEY
Electricity Department

rRENDERS are invited for the supply and delivery of
the following :—

Specification No. 1—Transformers.

Specification No. 2—E.H.T. Cables.

Copies of the specifications, conditions and forms of
tender may be obtained on apI;:_)Iication to Mr. T. B
Nutter. A.M.I.LE.E.. Borough Electrical Engineer. 43.
Grimshaw Street. Burnley.

Tenders, in plain sealed envelopes, endorsed respectively
“Transformers” or “E.H Cables.” to be delivered to
the undersigned not later than first post Wednesday.
June 20th. 1945.

The Council does not bind itself to accept the lowest

or any tender.
ARCHIBALD GLEN.
Town Hall. Burnley. Town Clergiog

31st May. 1945.

SITUATIONS VACANT

None of the vacancies for women advertised in these
columns relates to a woman between 18 and 40 unless such
woman (a) has living with her a child of hers under the
age of 14. or (b) is registered under the Blind Persons Acts,
or (c) has a Ministry of Labour permit to allow her to
obtain employment by individual effort.

CITY OF MANCHESTER EDUCATION COMMITTEE
Newton Heath Technical School

Appointment of Principal

A PPLICATIONS are invited for the post of Principal

of the Newton Heath Technical School on the retire-
ment of the present Principal (Mr. R. Saunsbury. M.Sc.,
M.Ed.) in September next.

The School is organised in three sections, viz.. the
Junior (Secondary) Technical School with Courses pre-
paring for entry to the Engineering and Rubber Indus-
tries._Ordinary National Certificate Courses in Mechanical
and Electrical _Englneermg XDay and Evening) and Courses
for the Licentiateship an ssociateship of the Institution
of the Rubber Industry.

Candidates should be %rad_uates of a British University,
preferably in Science or Engineering, or possess equivalent
Qualifications.  Suitable _teach.ln% experience is essential
and industrial experience is desirable.

The Committee’s salary scale for Principals of Technical
Schools is under revision in accordance with the Burnham
Reg)orts, and any adjustment in the present scale (£600 x
£25 x £800 plus £52 honus) will operate as from 1st April.
1945 Previous experience’ may be taken into account in
determining commencing salafy’ .

urther particulars may be
AJT~ddressed foolscap envelope) from the
ol n Education Offices, Deansgate. Man-
Chester.' 3 bo whom'they should be returned not later
than 23rd June. 194a-

E II_icalt'iun
bta‘ijlged

COUNTY BOROUGH OF WEST HAM
Education Committee

West Ham Municipal College,
Stratford, E.15
Principal: H. Baker. M.Sc.. Ph.D.. AM.I.C.E.. AM.LM.E.

Romford Road,

\ PPLICATIONS are invited for the full-time teaching
n post of LECTURER IN ELECTRICAL ENGINEER-
ING with subsidiary MECHANICAL ENGINEERING.

A degree or other high qualification in the principal
subject ‘i1s_desired.

Salary in accordance with the Burnham Technical Scale
(London), with appropriate allowance for industrial
experience.

. The appointment is for the period of the war in the
first instance, with every prospect of permanence for
suitably qualified teachers.

Form of application and particulars may be obtained
from the Principal upon receipt of a stamped addressed
envelope, and should be returned so as to reach him not
later than Saturday. June 16th. 1945.

IRVINE G. JARDINE.
Education Officer.

2061

Education Offices.
95. The Grove. Stratford, E.15
15th May. 1945.

BRITISH ENGINE BOILER & ELECTRICAL
INSURANCE COMPANY LTD.
24, Fennel Street, Manchester, 4

HE company have a number of vacancies for Engineer

Surveyors and invite applications frorn those suitably
qualified for either of the following classes:

(a) Lift and Crane Surveyors; trainin
construction; both electrical an

in lift or crane
mechanical ex-

erience.
(b) Electrical Surveyors: apprenticeship and experience
in the manufacture and repair of -electrical

machinery and in industrial use. Technical educa-
tion up to Grad. |.E.E. standard.

Candidates, age 26-34. should apply in own hand-
writing. givin etails of qualifications and experience.
Freedom to take up duty immediately is not an essential
condition. *

CENTRAL SUSSEX ELECTRICITY LIMITED AND
ASSOCIATED COMPANIES

Senior Clerical Assistant

APPLICATIONS for the above position are invited
from candidates with sound knowledge and experi-
ence of the general clerical work of Electricity Under-
takings. Ability to organise consumers’ records and know-
ledge of up-to-date methods of stock control, etc.. an
advantage. 3

Salary, including present war bonus. £450 p.a.; Super-
annuation Scheme. .

Applications should reach the undersigned by 15th
June. 1945.

H. DIXON, M.LLE.E..
Electra House. Engineer and Managezr(.)78

Haywards Heath.
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ESTON URBAN DISTRICT COUNCIL
Electricity Undertaking

Appointment of Engineer and Manager

PPLICATIONS are invited for the above-named
appointment from persons experienced in the manage-
ment and administration of an electricity undertaking.
Supply is taken in bulk and the annual sales amount fo
aplla_ronmately 3é million units.
he appointment, which will be terminable by one
month's notice on either side, will be subject to the
provisions of the Local Government Superannuation Act.
1937, and the successful candidate will be required to pass
a medical examination. i o
Applications, stating salary required, age. qualifications
and particulars of previous training and experience, to-
ether with copies of two recent testimonials, must reach
the undersigned not later than Monday. 18th June. 1945.

STANLEY T. JOHNSON.
Deputy Clerk of the Council.

2072

Council Offices,
Grangetown-on-Tees.
1st June. 1945.

COUNTY BOROUGH OF WEST BROMWICH
Education Committee

Kenrick Technical College
(Principal: R. C. Prescott. M.Sc.(Viet.). M.l.Mech.E.)

A PPLICATIONS are invited for a full-time post of
Lecturer in ELECTRICAL ENGINEERING, com-
mencing in September. 1945. Applicants should possess
a good degree or its equivalent, together with sound in-
dustrial experience. Salary in accordance with the new
Burnham Scale. Further particulars of the post and form
of application will be sent on receipt of a stamped addressed
foolscap envelope. Applications must be returned to the
undersigned not later than Saturday. June 16th. 1945,

L. G. ROSE.
Director of Education.
2022

Education Offices. .
nghfleldsA West Bromwich.
6th May. 1945.
THE ENGINEER SURVEYORS’ ASSOCIATION
NGINEERS (Mechanical. Electrical and Lift and
Crane) seeking to enter the Engineering Insurance
Industry should write to the General Secretary of the above
Association, which is exclusively concerned” with the in-
dustry, and is. in fact, the only Association so concerned.
Typical qualifications are: "Thorough Power Plant ex-
erience. ashore or afloat: First Class or Extra First Class
B.O.T.: National and Higher National Certificates; Draw-
ing Office experience: Membership of a Senior Institution
an_advantage. . X
The Association's salary scale is in general operation
throughout the industry.
JAMES C. FELL.

19. Atlantic Chambers. General Secretary.
7. Brazennose Street.
Manchester. 2. 1988

has vacancies for experienced
having pre-war experience of
3 %n of radio and television receivers and the appli-
cation of radio to vehicles. Excellent post-war prospects.
Apﬁomtment when present restrictions of employment are
withdrawn. Write in confidence to—Box 7188, A K. Adv%..
212a. Shaftesbury Avenue, London. W.C.2. 2035
ELLING & Lee Ltd. require the services of Sales
L Engineers for London and the country: qualifica-
tions in electrical and/or radio engineering essential, but
established sales connections_are not required. Positions
are permanent, and applications will be considered from
Class “A" ex-service men only, who should indicate if
ossible when they expect to be released. Application
orms will be sent’in response to written replies only, to
Cambridge Arterial Road. Enfield. 2089
DEVELOPMENT Engineer required, with good all
round knowledge of engineering and plastics, to take
charge of department and be able to apply this knowledge
to the development of light electrical products with par-
ticular reference to moulded commutators. Reply, stating
a%]e. experience and salary required, to—Box 2110, c/o
The Electrical Review.
EFFICIENT Lady Bookkeeper, with knowledge of
typing.—Box 2104, c/o The Electrical Review.

S.E. London factorY
Engineers, preferably
the desi

Review June 8, 1945
CITY of York. Deputy Electrical Engineer. Applicants
should be Corporate Members of the I.E.E. or of

equivalent standard. Must have had a sound electrical
and mechanical engineering training and had experience in
the construction and operation of an Electricity Supply
Undertaking. Salary in accordance with N.J.B. Schedule.
Grade 1. Class G. at present £771 p.a.. rising to £808.
The position is subject to_provisions of Local Government
Superannuation Act. 1937. and successful candidate will
be required to pass a medical examination. Write,
quoting D.1240XA, to the Ministry of Labour
National Service. Central (T. & S.) Register. Room 5/17.
Sardinia Street. Kingsway. London. .C.2. for applica-
tion form which must be returned completed, together with
copies of not more than three recent testimonials, b¥
18th June. 1945 209
TARAUGHTSMEN required (after the present restric-
n tions of emdaloyment are removed) by leading manu-
facturers in London’ area, for design department working
on Radio and Television equipment. Previous experience

essential.  Good prospects.  Write, stating age and full
particulars to—Box 7247, A.K. Advg.. 212a, Shaftesbury
Avenue. W.C.2. 2081

TALECTRICAL contractors in London area, having large
-A-J showrooms, require a Saleswoman as Assistant
Manageress.  Excellent ogportunity to person having
ﬁers_onality and drive. reference given to applicant
aving experience in electrical fittings and appliances,
etc.. sales. Apply, stating age. experience and salary'
required.—Box No. 2084. c/o The Electrical Review.

TALECTRICAL wholesalers require Trade Counter Assis-
1~ tant (must be under 18 or over 51). Must be con-
versant with all types of electrical material for installation
purposes.—London Electrical Co.. 92. Blaekfriars Road.
S.E.l 24

TAXPERIENCED Armature Winder wanted for India.
J— £40 per month glus 10% of concern’s annual profit.
Four years* term. assages paid. Leave on half pay.
Desirable features: Sound mechanical sense: possess snaﬁs
of own heavy mill or textile jobs rewound; good health;
unmarried; age 25-35; had own wiring business: under-
stand quoting. (1944 concern's Erofits were £7.500.) Write
—Box 7108. ¢c/o The Electrical Review.
TAXPORT Manager required by well-known fixed electric
condenser makers. Managerial export experience of
electrical component sales for equipment purposes and
personal connection with merchant exporters essential.
Age 30 to 35. Salary and possible interest commensurate
with capabilities. _First-class man wanted. State in full
past experience.—Box 2007. c/o The Electrical Review.

AD Foreman required for electrical instrument
assembly department. Capable trainer of female
labour, experienced with modern production methods, not
afraid of work. Good prospects to right man. Particulars
of past experience, age and salary, and if disengaged.—
Box 2085. c/o The Electrical Review.
T AMP Factory Manager. Required for the North, a
aa Works Manager with technical experience and executive
ability. The factory is small, with first quality production.
Apply in confidence, with full particulars of qualifications,
experience and salary required.—Box 2024. c/o The Elec-
trical Review.
ANUFACTURERS of electric irons, vacuum cleaners
and other domestic electric appliances require keen
and experienced man to build and develop sales organisa-
tion. Actual experience in this field essential for this
excellent and prog\r]essw_e opportunity. Existing staff
already advised. rite in confidence, full details experi-
ence and salarz required, to—Box F.K.2, c/o 5. New
Bridge Street. London. E.C.4. 2075
/~\LD-established Export Firm require the services of an
experienced and reliable Buyer well versed in the
electrical trade and shipping.—Box 2103. c/o The Elec-
trical Review.
POWER Station Consultants (in London area) require
~ Engineering Assistant with sound knowledge of elec-
trical generation, switchgear and distribution equipment.
Able to lay out schemes, prepare ?Jecifice_ltions and super-
vise installations. Must have good technical training and
qualifications; also practical workshop or power station
experience. Age about 40* preferred. Rep(ljy, giving full
details of age. training and experience and state Salary-
required. to—Box 509. L.P.E., 110, St. Martin's Lane.
w.C.2. 2070
PRODUCTION Engineer required; shop apprentice
trained, with practical experience of planning mass
production processes of intricate small products. Academic
ualification would be an advantage, but not essential.
pplicants should have experience Of handling small staffs
and be capable of training juniors along orthodox lines.
Apﬁomtment after relevant restrictions o emplogment are
withdrawn.  Write in confidence to—Box 7197. A. K.
Advg., 212a, Shaftesbury Avenue. w.c.2. 2034
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R. Sl12? Operation Foreman for shift duties in
tartre fA1 H.P. boiler house. Must be accustomed to

units of modern design, and must be
fE»nohii ftSNnarian- The position is é)ermanent and pen-

*1? on sui“able man.  Wage 28.67d. per hour, rising
io*'r £er ULl when. fully_ proficient. _Aﬂ)licants
must state age and If married. ation In

€ The housmlg sit
C 8 if the successfu agpllcant_ b
selparated from his_family he will be paid 24s. 6d. lodging
allowance for a limited period whilst maintaining two
homes. Apé)hc_atlons should be addressed to—The City
Electrical Engineer, Gloucester Corporation Electricit
Dept., Commercial Road, Gloucester. 201
S LES and Contracts Engineer, about 25/30 years of

age. with experience in hqndling EH.T. and L.T.
switchgear*work.  Fullest details.—Box 2014. c/o The

ALESWOMAN  required for electrical showroom
&London. W.C.I)i. Full %art_iculars wages, etc.. to—
Box 2076. c/o The Electrical Review.
WITCHBOARDS, low tension. Departmental Manager
required by important Midland manufacturers of
low tension switchgear. Must have technical sales ex-
perience. be able to supervise estimates and deal with
correspondence.  Progressive and permanent opportunity
for capable individual. State fullé, in confidence,
experience and salary required, etc.—Box 2073, c/o The

Electrical Review. . i .
Gear and Maintenance Engineer required (after

the district is acute, and

rpEST
A the present restrictions of emplogmen_t are removed)
by manufacturers in S.E. London. xperienced in diag-
nosis and repair of electronic test and__measurin%_ equip-
ment. Capable of designing simple jigs and_Tixtures.
Write, giving full details age and experience to—Box 7251.
K. v%. 212a. Shaftesbury Avenue. W.C.2. 2082
VAT7AYLEAVE Officer required by electric power com-
pany. Applicant must have proved ability in
ne?otl_atmg with progerty owners and experience of crop
valuation.” Salary £312 to £41G_a year according to age
and qualifications. ~ Apply, stating” age. experience and
qualifications, to—West Gloucestershire’ Power Compan
Limited. 126, London Road, Gloucester. 2091
XITELL-established. progressive Electrical Wholesalers.
v» London area, require efficient Departmental Manager,
fully conversant with all electrical material. Permanent.
Write, stating knowledge, experience and age—Box 37,
c/o The Electrical Review.
YITORKS Manager required for manufacturers of elec-
»* trical accessories. West London area. Must be a
very fully experienced man on production, sound know-
ledge of machines and press tools, time and motion study,
rate fixing, production control and all branches of general
works management: 300 employees. Preference given to
man_experienced in Rremsmn press parts and mass Fro-
duction ‘methods for high grade products. Repl_}/, stating
age. experience and salary.—Box 2069, c/o The Elec-
trical Review.

APPOINTMENTS FILLED

Dissatisfaction having been so often expressed that un-
successful applicants are left in ignorance of the fact that
the position_applied for has been filled, may we su%gest
that Advertisers notify us to that effect when they have
arrived at a decision? We will then insert a notice free
nf rharep under this heading . .
XTERSEY Power Co. Ltd.—Assistant Switchboard
" Attendant.

SITUATIONS WANTED

A DVERTISER (50) desires change. Many years’ admini-
strative exp. sales office organisation. - Methodical and
efficient controller—Box 7089, c/o The Electrical Review.
LL-round Electrical and Radio Engineer, over 17 years’
practical experience in all branches of trade, good
technical education, well equipped, seeks service agencies
in North-west England, full or part time.—Box 7151, c/o
The Electrical Review.
r'lHIEF Clerk (38), 10 years present post, electricity
A suppl* seeks appointment, release obtainable.—Box
7134. c/o The Electrical Review.
XALECTRICAL Engineer. Grad.l.E.E.. 14 years’ experi-
. ence in manufacture and. design of control switchgear
having complicated circuits, lifts,” ventilation and small
generating plant, anxious to hear of permanent executive
post in London. Excellent education, initiative, ideas,
writing ability, languages. Box 7114, c/o The Electrical

BHRYBTNFFR B Sc. AMLILEE., age 38, holding. senior
r/ . position in Indian sales organisation
OF ERRS) Rim manufastuings meiars, 950etalart, LaNS:
formers. Nitchg " referably _one involving export

osition in ~n) ‘a“7142, cl/o The Electrical Review,
anagement. —
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XpLECTRICAL Maintenance Engineer, twenty years’ ex-
perience radio transmitting equip., ~ automatic
machmer}/,_ all types of electrical equip.—Box 7153. c/o
The Electrical Review.

XjMJIJORESC’EENT Lamp Auxiliaries. Design and Pro-
duetion Enq_ineer requires_change, take full charge.

ox 7149. c/o The Electrical Review.
T RAD.IL.E.E.. Triple Finalist of City and Guilds. P.M.G.

* Cert. (33), experienced installation, maintenance, lec-
turing, research, etc. Any_offer /(technlcal or commercial)
given consideration.—Box 7139, c/oTheElectrical Review.
TLTIGHLY-qualifled Chartered Mechanical Engineer (42),
{1—-1— seeks change. 25 years’ elect, and mech. experience
en years executive position on design, experiment an
production of power-driven food-preparing and special
purpose machines.—Box 7148, c/o The Electrical Review.
TLLUMINATING Engr. and Decorative Lighting Expert
f- seeks change. Fully exp. draughtsman, conversant with
latest developments.—Box 7132, c/oThe Electrical Review.
X>LUMBER-Jointer, eighteen years’ experience, desires

. ost with cable contractors.—Smith. 99. Buck Lane.
Kingsbury. London. N.W.9. 7150
"POSITION as General Manager or Works Manager with
«a  first-class record in medium and light engineering
production. Well versed in administration and organisa-
tion of labour. Capable of and experienced_ in re-organisa-
tion. Present salary £1.200. London district.—Box 7154.
c/o The Electrical Review.

T>O0ST-war. Will your sales turnover increase during
w: the next twelve months? The advertiser, due for
early demobilisation, intends to recommence a very suc-
cessful agency business. He has an outstanding sales
record and is technically qualified. Will principals_who
require first-class representation please write—Box 7133.
c/o The Electrical Review.

Q ALES Engineer (45) requires position, available in two
A months: 20 yrs.” experience, electrical and mechanical.
Considerable pre-war turnover and connection, first-class
testimonials.—Box 7138, c/o The Electrical Review.

TUD.. I.E.T., seeks supervisory post. 22 yrs.” exp.
N _ elec. installations.—Box 7146, c/o The Electrical
eview.

OUBMERSIBLE motor-driven borehole pumps. Chartered
~  Electrical and Mechanical Engineer, skilled in design
and manufacture, wishes contact pump manufacturers
interested in developing sizes 500 to 120,000 g.p.h.—Box
7130, c/o The Electrical Review.
TA/'ELDING Foreman, position required. 16 years’ ex-
'’ perience sheet metal fabrication and light structural
work, good disciplinarian, de-reserved. Home Counties or
South preferred.—Box 7144, c/o The Electrical Review.
XMOUNG Electrical Engineer, widely travelled, at present
holding responsible position abroad, could be free for
re-engagement, inducement offering, in the U.K. or on site
early 1946. Good education and fechnical training, excel-
lent’ references. Wide experience in executive situations
home and abroad on installations, maintenance, repairs to
electrical and mechanical equipment, steam and diesel
engines, planning, layout. Any employer requiring really
keen young engineéer, preferably for service overseas
should™ write for further details to—Box P.368 /2
Corporation Street, Birmingham, 2.
XTOUNG Electrical Engineer (23), apprenticeship. 6
years’ experience F.H.P. electric motors. Ordinary

National Cert.,, at present takin% Higher Nat., desires
interesting post, preferably research or design.—Box 7141,
c/o The Electrical Review.

FOR SALE

Traders buying and selling hereunder must observe the
Restriction of Resale Order, S. R. & O. 1942 No. 958.

WATER TUBE BOILERS IN STOCK

Two 25.000 Ibs. evaporation.

175 lbs. W.P.
Three 20.000 Ibs. 175 |

One  12.000 Ibs. 200 Ibs
One  12.000 Ibs. 160 Ibs
One 9/10.000 Ibs. 200 Ibs.

We install complete, including brickwork. Economisers.

Pumps, Piping Valves, Generating Sets and Motors _in

stock. Please send us_your enquiries: we can give
immediate delivery.

BURFORD, TAYLOR & CO. LTD.,
Boiler Specialists. Middlesbrough.
Telephone: Middlesbrough 2622.
32
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BLACKBURN CORPORATION
UNDERTAKING

ELECTRICITY

Plant for Disposal

TENDERS are invited for the purchase and removal
from site of REDUNDANT PLANT, comprising :

1W. &T. Avery 50-cwts. Platform Weighing Machine
removed from narrow gauge railway; platform 4' 6" x
4", scale from 11b. to 50 cwts.

3 120-kVA British Electric Transformers, 6.6/2.1 kV.
1-phase, oil-immersed transformers. Indoor pattern,
with terminals suitable for V.I.R. connections through
porcelain bushes. Date of purchase 1920.

1 75-kVATransformer, oil immersed.
2 50-kVA air insulated.
1 25-kVA oil immersed.
2 10-kVA
3 6-kVA
2 45-kVA

All suitable for V.I.R. connections, 2,000/220/110
volts, 1-phase.

Secondhand Meters
509 (various manufacturers), 2€amp., 230v. A.C. ordinary.
4 5

" amp., 230 v. A.C. ordinary.
76 (Aron), 10 amp., 230 volts A.C. prepayment.

All in good condition and ready for further service.
Particulars and forms of tender may be obtained on e#)pli-
cation to R. H. Harral, M.I.E.E., Electricity Offices,
Jubilee Street, Blackburn.

CHAS. S. ROBINSON, Town Clerk.
2080

COUNTY BOROUGH OF PRESTON

Preston Institution, Fulwood

OFFERS are invited for the purchase and removal_ of
the following redundant. Steam-driven Generating

Sets:—

1. 11-kW Beiliss/Crompton D.C. Generating Set. 18
b.h.p.. vertical single-cylinder Steam Engine,
pressure 110 Ibs./sq. in., 'speed 625 r.p.m.. direct
coupled on C.l. bedplate to Crompton & Co. Ltd.
11-kW Generator, 220 volts.

2. 33-kwW Belliss/Lumdell D.C. Generating Set. 50/55
b.h.p., vertical compound Steam Engine. 500/550

.r.p.m., pressure 110/120 |Ibs./sq. in.. direct
coupled on C.I. bedplate to “ Lumdell " 33-kW
Dynamo, 220 volts.

3. 55-kW Ashworth & Parker/Mather & Platt D.C.
Generatln% Set. vertical compound Steam Engine,
pressure 125/130 Ibs./sq. in., speed 630 r.p.m.,
direct coupled on C.I. bedplate to Mather & Platt

55-kwW D.C. Dynamo, 220 volts.

Offers
Fulwood
_The Corporation do not bind themselves to acce
highest or any tender.

to be sent to the Master, Preston Institution.
! pt the
2074

Tpwo Brook. 400-volts, 3-phase,
totally enclosed Crane Motors, 750 r.p.m.; one Z 12$
h.p., one Z 2 h.p. Condition as new.
ONE Nevelin Mercury Arc Rectifier, in
3-phase, 50 cycles, output 400 volts D.C., .
ONE Crompton Alternator. 400/440 volts, 3-phase, 50
cycles and neutral, 80 kW. 750 r.p.m., revolving field
type, three bearmgfs on common base plate with auto-
matic voltage regulator.
OLDFIELD ENGINEERING COMPANY LTD.,
96, East Ordsall Lane. Salford. 5. Bla. 3842.

50-cycles, Slip Ring.

fut 400 volts,
6 kW

35

ROYAL BOROUGH OF KINGSTON-UPON-THAMES
Switchgear and Transformers

A number of 11.000-volt. 3,300-volt, 600-volt and 415-
volt. 3-phase, 50-cycle industrial pattern metalclad
Switch Units and oil-cooled Transformers (3.300 volts/
415/240 volts) for sale. Full particulars from the Borough
Electrical Engineer, 17, High Street. Klngston-ugon-
Thames. 100
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GEORGE COHEN, SONS & CO. LTD.,

for

GUARANTEED ELECTRICAL

PLANT.

MOTORS. GENERATORS.

SWITCHGEAR.

etc.

WOOD LANE, LONDON. W.12.
Telephone: Shepherds Bush 2070
and
STANNINGLEY, NEAR LEEDS.
Telephone: Pudsey 2241.

Established 1834.
27

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
Wembley Park, Middlesex.
Telephone: Wembley 3121 (4 lines).

LTD.,

Also at Phoenix Works, Belgrave Terrace, Soho Road,
Handsworth, Birmingham.

Telephone: Northern 0898. 2

COUNTY BOROUGH OF BARROW-IN-FURNESS
Electricity Department

rpHE Electricity Department has for sale two 150-kW
-A Rotary Converters. 6,600 volts A.C., 3-phase, 50
cycles input. 440/220 volts, 3-wire output, together with
low tension A.C. and D.C. switchboards, giving complete
automatic control of the rotary converters. Both machines
and switchboards are of Metropolitan-Vickers manufac-
ture.  Offers for the same, or enquiries, to _be made to
the Borough Electrical Engineer, Electricity Offices. Duke
Street, Barrow-in-Furness.

W. LAWRENCE ALLEN.

Town Hall. Town Clerk.
Barrow-in-Furness.
29th May. 1945. 2088

ELECTRIC MOTORS AND DYNAMOS

hold one of the largest stocks of New and Second-
hand Motors. Secondhand machines are thoroughly
(\)A\//erltlauled. Inspection and tests can be made at our
orks.

*

For Sale or Hire. Send your enquiries to:-
BRITANNIA MANUFACTURING CO. LTD..
22-26.  BRITANNIA WALK.

CITY ROAD. LONDON. N.I.

Telephone: 5512-3 Clerkenwell. 13

A large stock of Searchlights (sale or hire), also Winches
of our self-sustaining types. Hundreds of thousands
supplied during the last 40" years to Government depart-
ments. corporations and innumerable traders. Mirrors.
Lenses. A.I.D. Turnbuckles, etc., also surplus Carbon Rods.
Ebonite and Fibre.—London Electric Firm. Croydon. 42
and D.C. Motors, all sizes, large stocks, fully
uaranteed.—Milo Enginee_ring Works, Milo Road.
ulwich, S.E.22 (Forest Hill 4422). 6781

East
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A'"n~nrpn vrSn|50 Servj9A Meters, all sizes, quarterly
Reoairs and ?PpinK ; recon” Itloned* g uaranteed one year.

E\te&ea*tlg ﬁ;e% XA T‘élc‘é SRR AP o

inn |nput 200/1/50 output 3 volt
%ci Ied from stock.—

E, ectroplant Co Wembley, | 91

nn |/50th h.p. to 10 h p., from stock. Also

'anla:l gtreet Longo#n(ﬁnl Enq'”leerl\r}l%seum %%7§reat pog?

HIKIAL tables, all sizes quoted for; good deliveries
-E’* against Government contract numbers—Edwardes

oad- London. | 7155
A LTERNATING Set |nput D.C. 500 voli, output AT
400/3/50, 200 kVA, on bedplate. First class. —2'65153

Electroplant Co..” Wembley. Middx.

Iternator. 200 kVA. 250 r.p.m., 400/3/50. for
couplmg, perfect order.—The Electroplant Co..
Wembley. M 2093
Iterna to r. 500 kVA, 3-p., 50 c.. 400/440 v.. 750

revs., direct coupled exciter. 2 brgs., on bedplate.
—Stewart Thomson & Sons. Fort Road. Seaforth. Liver-
pool. 21. 58
BEST English Cables. 1/.044 up to 127/.103. deliveries
against M.O.S. requirements.—Edwardes Bros.._ 20,
Blackfriars Road. London. S.E.I. 7156
RBONS, large stocks assorted sizes, solid and cored —
Edwardes Bros., 20. Blackfriars Road. London. S.E.I.

7157

.C./A.C. Convertors, as new. ball bearing, input 220
volt D.C.. output 220/1/50. Ah & 7* kW, with trans-
formers.—The Electroplant Co.. Wembley. Middx. 2092
D ESEL Generating Set. comprising 3 hp Allen verti-
cal engine direct coupled to 21-kW, 110/145-volts,
compound interpole dynamo. 200 amps., direct running.
Also 110-volt Battery, comprising 5 5ampere hour unit
complete with stands. Seen running in Surrey. Sold
sezparate if desired.—Britannia Manufacturing Co. Ltd..
/ ritannia Walk, London. N.I. 2051
XHAUST Fans. new. 14", 1-phase. 200/250 v., 1.900

cu. ft./min., £11 15s— Southern Ignltlon Co. Ltd
190. Thornton Road, Croydon.
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,
Iti-ENERATING Sets for sale, 18 KVA, 400/3/50 fetrol
AX 300-amp. petrol-driven Portable Weldmg Set;

220-v. D.C. Crude Oil Set.—Fyfe. Wilson & Co. Ltd
Bishop’s Stortford.
ORNE & Co. are instructed to offer for sale valuable
parcel of miscellaneous goods, including Steel-lined
Rubber Discs. Lead and Rubber-covered Cables. Coils of
ge Balata Belting, Shellac. 37 cases of Ampules, 3.000
ber Rings, with many other valuable and interesting
Iots Forms of tender may be obtained from the Auc-

tioneers’ Offices, 18/19. “lronmonger Lane, Cheapside,
E.C2. Tele. Mon. 3945. 7131
NSU-Glass covered Plain or Enamelled Instrument
Wires, No. 18 s.w.g.. No. 40 s.w.g., stock deliveries.—
Saxonia. Roan Works, Greenwich, SE.10. 29
T EAD-covered and Armoured Cables. P.l. and V.I.R..

mU various special lines at low'
20. _Blackfriars Road. London. S.E.I. 8
ESLIE Dixon & Co. for Dynamos. Motors. Switchgear.
Chargers and Telephones—214 Queenstown Road.
Battersea. S.W.8. Telephone. MACaulay 2159. Nearest
R\)/. Star: Queen’s Road. Battersea (S. R§ 18
/IrONOMARK. Permanent London address. Letters re-
LAl- directed. 5s. p.a. Write—BM/MONO053. W.C.I.
IXITOTOR Generator Sets and Convertors, all sizes and
X-L voltages from h kW up to 500 kW in stock.—

rices.—Edwardes Btos..
715

Britannia Manufacturing Co. Ltd., 22/26, Britannia Walk.
City Road. London, N:I. Telephone Clerkenwell 5512,
5513 & 5514. 28

XTAMEPLATES, Engraving. Diesinking. Stencils, Steel
L* Punches.—Stilwell & Sons Ltd.. 152, Far Gosford
Street, Coventry. 14

E B.T.H. indoor type oil-cooled Transformer. 6,600

volts, 3-phase, 50 cycles incoming. 2.200 volts. 3-
phase, 50 cycles outgoing. 600-kVA ‘capacity; voltage
tappings plus and minus % on the incoming Side. Two
compound interpole 230-volts D.C. Generators, sunable for
direct coupling, one by L.DM 80/95 kW, 1.000/: 500
r.p.m., size D110; one bg 60 kW. 1.200
size BS11W, One nggs qulrrel Cage 400 volts. 3+ Ehase
50 cycles, four-speed p continuous on each Eeed
motor with controller—OdfleId Engineering Co.

East Ordsall Lane. Salford, o. Lancs. Bla. 3842. 1915
PO RCELAIN Cleats. 2 and '3 groove, various sizes ex
SOCk price list.—Edwardes Bros., 20. Blackfriars

TAORCFT”AIN “insulators,
X-  SDindles!—Edwardes

London, S.E.I.

various sizes in stock, galv.
Bros., 20. Blackfriars Road.

/lou
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ONE 700-kW Revolving Field Alternator by The Brush
Electrical Engineering Co. Ltd., 400/440 volts. 3-
phase SOV\)/cIes neutral point brought out, 1,000 r.p.m
with 10-kW' direct coupled exciter at 50 volts, arranged
on cast iron bedplate, suitable for either belt drive or
direct coupling. —George Cohen, Sons & Co. Ltd.. Wood
Lane. London. W.12. 2068
PORTABLE Engine-driven Welding Sets, output 75/
350 amps., brand new. Government licence  to pur-
chase. delivery stock.—Gladiator Welder Sets Ltd..
Leicester Road, Sale, Manchester.
OTARY Converters in stock, all sizes; enquiries
|nV|ted —Universal Electrical, 221, City oad.
London. E.C. ifi
SEVERAL dupllcate 20-h.p. and 25-h.p.. 440-volt D.C..
3-bearing Motors by Mather & Platt, on baseplates.

650 r.p.m., with Brookhirst panels.—Newman Indunglg;

Limited, Yate. Bristol.
OEVERAL Telescopic Tower Laddersready for essentlal
»X work. Extensions, Trestles

an
Shaftesbury Ladders Ltd.. 453 Katherine
Grangewood 3363.

SPECIAL line. Bell and Telephone Wires, also screened
»X wires, large q_uantlty cheap—Edwardes Bros.._ 20.
Blackfriars Road. don 7161
QTAFF Time Checking and Job Costing Time Recorders
»X (all makes) for quick cash sale. Exceptional con-
Wr|tle—Box 528. Smiths. 100.

'WITCH and Fuse Units.
requirements stocked.—Edwardes Bros.,
friars Road. London. S.E.Il.
SWITCHBOARDS ‘suitable for dynamos and alternators,
all sizes from 100 amp. up to 1.500 amp.—BTitannia
l,\\lllalnufacturlng Co. Ltd.. 22/26, Britannia Walk, Londo;5

rpH E Committee of Management, Holloway Sanatorium.
Virginia Water, have for dlsposal due to changlng
over to “electricity company’s supply. 1 9" X
Enclosed Compound Steam Englne by Peter Brotherhood
dlrect coupled to 60-kW Bull Compound DC Generator.
110/120 volts, steam pressure 125 Ibs. sq. The plant
|s in good worklng order and can be seen on application
0 the Medical S Et Price £800, or near offer. 20
fTIRANSFORME Lead-in Wire, 7/38 and 14/38 s.w.g..
-*- Insu- Glass finished, various colours stock. —Saxonla
Greenwich. 0.
fTVR.S. Cables and Flexibles. Welding Cables,
to_M.O.S. requirements.—Edwardes Bros.,
friars Road. London. S.E.I.
TW O Gardeners’ Oil Engines, complete with chain-driven
D.C. generators, fuel tanks, air bottle, switchboard,
etc. Type 7 H F. drlvmg Dick’ Kerr Generator. 20 kW.
110 v.; Type 4 H.F. driving Newton Generator. 75/'80
amps.. 110v. Both machines now in use. seen by appoint-
ment.  Further partlculars a}gply—H D. Moorhouse.
Imperial Buildings, 7, Oxford Manchester. 1. 2101
Turbine Pump, 450" head; Weir Feed Pumps. 9 x
7 x 21" and 8E" X 6" X 13"; Tubular Oil Cooler.

Road. eES
15

eet Street.
31

Conduits and fittings, works
20. Blacg

supplied
20. Black-
7163

5 X 2'; 160- hp four ca/lmder Vertical Diesel; C lindri-
cal Receiver. 30° 220-vo. D.C. Crude Oil Set.
—Harry H. Gardam & Co. Ltd. Staines 98. 60

1-k Turbo-Generating Set. 110 volt D.C., £40.—

Stewart Thomson & Sons, Fort Road, Seafortg5

2
leerEool
Steam-driven Generating Set, Ashworth Parker
2 vertical engine coupled to L.D.M. compound wound
230-volt generator, £120.—Stewart Thomson & Sons. Fort

Road Seaforth. leerpool 21, 54
Qi'VkW, 220-v., 350-revs., S.l., two ped. brgs., on bed-
ow plate. —Greenhalgh 'Bros., Burton’s Field Mill,
Atherton, nr. Manchester. 2044
-| ryh-p-- 400/3/50 S.R.. 730-revs., Louvre Vent..

Y
JLV/W b.T.H %all bearlngs) with Ellison O.I." gear.—
Greenhalgh Btos.. Burton’s Fieid M|II Atherton M/cr. 2045
11 rVvolts>li-h.p., G.E.C .. shunt wound
1-Lw D.C otors. 12 avallable— r|tann|a Manufac-
turing Co. Ltd.. 22/26. Britannia Walk,London. N.l. 2050
11 n - volt Chloride Battery, compr|S|nﬁ 56 cells. 15 plate.

LJiv/ 583 ampere_hour, complete with stands and inter-
connections.  Seen in use.—Britannia Manufacturing Co.
Ltd..22/26. 2052

BTitannia Walk. London.
1 500-volts. 700-revs. S.I.. two ped. brgs.. on
10 U bedplate.—Greenhalgh Bros., Burton’s Field Mill.
Atherton nr. Manchester

2046
phase. 50-cycles, ball- beann Motors, sli
Y 14 ‘? 8

‘5( U v rlnglnductlon type; one p.m.; ohe
150 h.p r.p.m.; fwo 200 h. r.p.m .—Oldfleld
Englneermg Company Ltd.. 96. ast Ordsall Lane. Sal-
ford. 5. Blackfriars 3842. 2026
r a a Electric Motors. Dynamos. Transformers. Con-
O U w_verters. etc.. etc.. at low prices.—S. C. Bilshy,
AM.I.CEE.. AM.ILE.E.. Crosswells Road. Langley, near
Birmingham. Phone. Broadwell 1359. 21

toorder
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OC/Y-kVA Alternator, 400 volts, 3-phase, 50 cycles, 750
revs., with direct- coupled exciter; also two 250-
kW Rotary Converters, with transformers and switchgear,
lnput 6,600 volts, 3- phase 50 cycles, output 420/210 volts
D.C.—Midland Counties Electrical Engineering Co. Ltd.,
Grice Streeﬁ Spon Lane, West Bromwich.
P

D.C. Motors, 1,440 r.p.m., 230 v., cont.

rating, compound wound ball bearln s, condition

as new, G.E. Offers to—Box 2020. c/o The Electrical

O O O 'kW _Turbo-Alternator Set, made bg Metro-

politan-Vickers in 1920, 3phase 50 period,

400 volts. Steam pressure 200 Ibs.,, jet condenser. Aggly
—Patons & Baldwins Ltd.. Halifax. Yorkshire.

3 IYIYI'VKW Turbo Alternator Set by Oerlikon, con-
fvl'v/v] sisting of Oerlikon Turbine, 200 Ibs. pressure.
3.000 rg ., direct coupled to 3,000- KW. 6.600-volt. 3-
phase, 50-cycles Alternator. 3.000 r.p.m.. with exciter
and swnchgear complete with surface condenser, pumps
and motors. All new 1927. -Newman Industries Limited.

2086

Yate, Bristol.
000 ft of If* Hardwood Cap[pl
Offers.—R. E. & C. Marshall
Street, Cheltenham.

ARTICLES WANTED

ACCUMULATOR Plates (old) and lead Peroxide; as
actual smelters we pay top price. Also old storage
batteries, transformers and "whole "installations purchased.
—Elton, Levy & Co. Ltd., 18, St. Thomas Street, S.E.l.
Hop 2825-6. 9
/~101L Winding Machines wanted for essential work.—
Box 63, c/o The Electrical Review.
EN

ng and Casing.
Ltd., 5 Clarence
2102

Please state quan-
c/o The

AMELLED Copper Wire wanted.
tity, make, gauge and price.—Box 61.
Electrlcal Review.
ENGINEERING Technical Books (new or secondhand)
wanted in any quantlt)é Attractlve cash offers. Call
—Third floor, 356,” Oxford treet .1, or “ Stoneleigh,”
St. George's Avenue. Weybrid 62
LAMP making Machines, Foot making and Sealln% any
condition. Descrlptlon and price to—Box 7143. c/o
The Electrical Review.
~Y/TERCURY (Quicksilver) wanted. Worite for packing
instructions.  Gold, Silver and Platinum also pur-
chased.—Collingridge &Co Ltd., Riverside Works. River-
side Road, Waiford (Tel. 5963). 20
NE 4 wire, 400-volts, 3phase 50-cycles Alternator,
with direct cou Ied exciter, 3-bearing machine. 200
kVA, speed 500-600- if possible complete with control
switchboard.—Box 67 c/o he Electrical Review.
SECONDHAND Moulding Presses approx. 25

tons

A capacity required. Would consider taking over com-

plete factory or company if necessary. Reply, giving full

detalls to—Box 2098. c/0 The Electrical Review.

w TED, Degreasing Plant, preferably 1.C.I. or similar.
—Fyfe Wilson & Co. Ltd.. Bisho ’s Stortford. 2106

\17’ANTED in working order. Diesel-driven Generating

* * Pla,nt, about 20 kW, 400 v., 50 c., 3-phase, complete
with switchboard.  Write—Gloucestershire Tile & Sand
Co. Ltd., 39. Rodney Road, Cheltenham. Glos. 2065
~Y\TANTED Potato Peeler, electrically driven, for canteen.

—Fyfe, Wilson & Co. Ltd., Bishop’s Stortford. 2107

TX7AN ED Rotary Converters, any sue—UnlversaI

221, City Road, London, E.C.I.
T\'ANTED urgently Slip-ring Motor, 3,300 volts, 3- ph
50 periods, any h.p. from 80 to 100, 580 or 780

r.p.m., screen protected with flame-proof brushgear ball
and roller bearings. Price and particulars to—Brynn Hall
Collieries, Bamfurlong. Wigan. 2096
\T ANTED 400-kW, 220-volt Dynamo, about 300 r.p.m.

—The Electroplant Co., Wembley, Middx. 2095

WORK WANTED AND OFFERED

RAPACITY available for complete manufacture of all

V. types of Radio and Electrical Equipment. Wave
winding, coil and transformer winding, with vacuum im-
pregnation to Ministry super-tropical standards. A ID

approved.—Green Electrical Industries Ltd., 44/45, Tam-
worth Rd., Croydon. Telephone, Croydon 7417-8. 7136
/MjUT your inspection and assembly costs and obtain

guaranteed times of deliveries by sending your orders
for Small Precision Parts (Auto Work) to—Walter Denis
Contacts Ltd Walden Works, St. Annes-on- Sea Tel. 1517.
(On AI.D. Part I, Admiralty & M.O.S. Lists.) 1880
TAESIGN and Development? We have facilities parti-

cularly suited to this class of work. A.l.D. approved
Enquiries to— Green Electrical Industries_Ltd.. 44/45,
lamworth Rd.. Croydon. Phone, Croydon 7417-8.
T?LECTRICAL Measuring Instruments skilfully repaired

.and recalibrated — Electrical Instrument Repair
Service. Staniraede, Forlease Road, Maidenhead, 7117

June 8, 1945
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FACTORY wanted, employing 50 to 100, to undertake
manufacture of parts and sub- assemblies for well-
known firm already overloaded with post-war work. Plant
[1u|l’ed must include cagstans bar chucking, drilling and
illing machines, etc., le to produce g quallty com-
paratlvely small parts in 1,000 batches. Factory purchased
outright or fully absorbed with sub-contraet work. London
area preferred.—Box 2033, c/o The Electrical Review.
7\ITACHINING Work, for Centre Lathes up to 6} in.

" centres_and medium-sized milling (good rade Work
referred_; .—The London Electric Firm. Croydo gl
ands 4871.
MALL Armatures, etc.. winding or re-winding, in
quantity. ngh class work, prompt delivery.—-
Southern Ignition Co. Ltd., 190, Thornton Road, Croé
RANSFORMERS, single and three-phase. All types

up to 10 kVA.—Woden Transformer Co.

p (Phone.
Bilston 41959), Moxley Road. Bilston, Staffs. u

'ITTANTED, rewinding facilities for a large quantity of
* » 22-kW, 220-volt D.C. Generators. Please State
number which could be handled monthly to—Mann.
Egerton & Co. Ltd., 21/23, King Street, Norwich. 2062
AGENCIES
INVITATION
TO
BRITISH MANUFACTURERS

E WISH TO CONTACT BRITISH MANU
FACTURERS OF ELECTRICAL AND
MECHANICAL MACHINERY AND EQUIP
MENT. GENERAL EI&EINEERING g'IéOPRES

AND  HARDWARE GARDING RE
SENTATION OF THEIR_ PRODUCTS AS
AGENTS ND DISTRIBUTORS IN INDIA.
PARTICULARLY NORTHERN INDIA. SIND
AND BOMBAY PRESIDENCY.

(Bankers: National Bank of India Ltd.. Lahore.)

GAYTEE & COMPANY,
Engineers, Merchants and Importers,
BERRY COURT. THORNTON ROAD.
LAHORE (INDIA).

2041
AGENCIES
required by  extensive Stockists  of
electrical e?UIpment in Northern Ireland,
or the following: —

CABLES; CONDUIT
ELECTRICAL ACCESSORIES
SMALL SWITCHGEAR;
DOMESTIC APPLIANCES;
INDUSTRIAL. COMMERCIAL

and
DOMESTIC FITTINGS.

Good financial standing and prepared to
buy own account.

Aﬂply:—Box 2108,
c/o The Electrical Review.

SOUTH AFRICA

XALECTRICAL Engineer with good sales organisation_in
the Union and Rhodesia, representing various British
manufacturers of electrical goods wants agency for

ELECTRIC METERS

Full)q_ conversant, with tender business,
c h

etc.—Box 2067.
e Electrical Review.

A well-established company manufacturing small

electrical switchgear, with excellent connections and
first-class sales organisation at home and abroad, seeks
Selling Agencies for products like limit, pressure and float
Ur shar’ers- Push buttons, signalling lamps, etc.

Box "WA3Ve/8 TRV IgCHi vyt Nsowpyd financial standing.—

live,
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OVERSEAS

TALECTRICAL _ Wholesaler

(London) with
-*-4 engquiries for Radios,

Refrigerators.

Cables, Fittings, Heaters, etc., for orders from
overseas _customers. anufacturers please
write—* V. B.," c/o Streets, 110, Old Broad
Street, E.C.2.
2083
HOLLAND

A large, well-established Dutch Company with unique

connections in Holland and the Dutch Colonies is
?repared to consider post-war arraanements with manu-
acturers of standing for the Sole Representation of all
kinds of Electrical Specialities, particularly those suitable
for use on ships.—Box 2064. c/o The Electrical Review.

A young man desires London Agency from manufacturer.
Good connection with electrical and wireless whole-
salers and retailers.—Box 7103, c/o The Electrical Review.
A GENCIES required, South of England, including the
London area: (a) Cables; (b) Small Switchgear; f(c)
Transformers; or any’ lines suitable for distribution for
wholesalers’ business.—Box 40. ¢/o The Electrical Review.
A GENCIES required for London. South of England, for
he following: (1) Domestic electrical appliances’,
2) Brass electrical accessories, switch plugs, etc.; (3) Con-
uit. Advertisers have clientele with every wholesaler in
the territory mentioned. Immediate turnover can

guaranteed.” Either commission or buying basis. Post-
war_ arrangements considered. — Box 64. c/o The Elec-
trical Review.

GENT, M.I.E.E., wide and influential connections in
/ Midlands, would represent established firms. = Any
lines considered.—Box 7107. c/o The Electrical Review.
XANGINEERING Firm in Ceylon, expanding and taking
-AJ in new fields, wish to contact firms of repute, not yet
represented in Ceylon, with .a view to securing agencies
and/or rights to manufacture under licence, transformers,
switchgear, cables, accessories, welding and refrigeration
plant, ‘engines of all kinds, generator sets, belting, drives,
motors and factory gear. Enquiries in the first instance—
Box 7147, c/o Thé Electrical Review. .
TAXPORT to India: An export house with well-estab-
-Li fished connections in the Indian market desires to
hear from manufacturers of Electrical Accessories. House-
hold Appliances, Refrigerators, etc.. who seek to expand
their export business. “Write, giving full details, to the—
Empire xgort & Import Company, 2, Broad Street Place.
London. E.C.2. . .70
LONDON Agent seeks one or two first-class agencies,
20 years’ experience. Insulated Wires and Cables.
Rubber Flexibles, etc., Domestic Electrical Appliances.
Prepared to hold_London stocks. Used to large turnover.
—Box 7135, c/o The Electrical Review.
MANUFAC_TURERS’ Agents, covering the whole of
| Great Britain and Colonies, are desirous of contact-
ing manufacturers with a view to sole selling rights (either
commission or buying), post-war arrangements considered.
—Box 23. c/o The Electrical Review,
1%/TANUFACTURERS’ Agent, with good sound con-
nection amongst electrical wholesalers throughout
the Midlands, requires additional agencies for Baké-
lite Accessories_and Electric Irons, Kettles, Fires, etc..
commission basis. Advertiser has good office, centre of
Birmingham, %pls_t, telephone and “car.—Box 2077. c/o
The Electrical Review. i . o
“Y/TANUFACTURERS of Electrical Conduit and Fittings
require Agents for Derbyshire, Nottinghamshire.
Eastern and Northern Counties.—Box 7152, c/o The Elec-
trical Review.

PATENT NOTICES

TVOTICE is hereby given that THE BRITISH THOM-

SON-HOUSTON COMPANY LIMITED seek leave
to amend the Specification_of Letters Patent No. 550.191
entitled "IMPROVEMENTS IN-AND RELATING TO
MAGNETIC CORES AND METHODS OF MAKING
THE SAME.”’

. Particulars of the Fro osed amendment were set forth
angjge Official Journal (Patents) No. 2941 dated June 6th.

Any person may give Notice of Opposition to the amend-
ment’by leaving Patents Form No. 19 at the Patent Office.
25. Southampton Buildings, London, W.C.2, on or before
the 6th July. 1945. 2099
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BUSINESSES FOR SALE AND WANTED

AD}VERTI}SER wishes to purchase Electrical Contract-
"\ ing business in Eastern or Home Counties. Liberal
price given for gplng concern caEable of post-war develop-
ment. " Partnership considered. Replies treated in strictest
confidence.—Box 7094, c/o The Electrical Review.

PARTNERSHIPS

‘PRODUCTION Engineer contemplating manufacture of
J-  Domestic Electrical Appliances desires contact ex-
gerlenced de5|gEner with view to active partnership.—Box
140, c/o The Electrical Review.

PREMISES FOR SALE AND TO LET

OHOP, main road, suitable Radio and Electrical, area
880 square feet, rental percentage on turnover. No
opposition. Apply—Office. Dorset House, N.W.l. 2066

PREMISES WANTED

FACTORY accommodation wanted for Light Engineer-
ing and Assembly. Situate London suburbs or Home
Counties. Factory area up to 10,000 square feet. Please
send full particulars to—Robert HornbY & Company Ltd..
21/25, St. Anne’s Court, London, W.l. 2063

MISCELLANEOUS

ADVERTISER seeks to place substantial orders for
export in the followingi lines:—3 and 4 light electr.
Pendants, Wood and Metal, 'Fable Lamps and Bedside
Lamps ditto; Glass Bowls 12" and 14" complete; Glass
Shades 6": Glass Dishes 8": Bakelite Accessories such as
Holders, 5-amp. Switches, Sockets. Plugs. Ceiling Roses,
etc.. Domestic Appliances'.of all_kinds; Cables and Flex.
Lamps, Tape, Novelties, Bell-Transformers, Fires and
others.  Offers, with illustrations in triplicate, will be
a{Jpremated.—Box 2056. c/o The Electrical Review.
PPROX. £ acre Freehold Building Plots for Sale,
situated in beautiful woodland_surroundings near
Dorkln_?. Ockley Station about 1£ miles. Price £100 per
plot.  Travel to Ockley Station, where car meets all trains
arriving between 11.13 a.m. and 5.13 p.m. every Satur-
day and Sunday. For further particulars apply—Box
7145, c/o The Electrical Review. .
CONSULT!NG Electrical Engineer, setting up as Con-
sultant in London and Liverpool in August, desires
to contact firms needing advice on electrical problems
and also needing a consulting design advisory service.
Extensive experience on all classes of direct and alter-
nating current generators and motors, including degauss-
!ng sets for Ark”Royal and other ships. D.C. welding sets,
induction motors, alternators for 50 cycles and 400 cycles,
single-phase, three-phase, submarine motors, winch
motors, hand-driven generators, alternators for radio
service, motors and generators for the all-electric auto-
matic pilot for aircraft.  Advice given on all electric
roblems. Address in first instance ‘to—Dr. H. Vickers.
.Eng.. Fellow Amer. Inst, of Elect. Engrs., AM.LE.E..
1, Cleeve Hill, near Cheltenham. 2079
HOTOGRAPHY. A photograph says more than a
thousand words. Realistic photographs for catalogues,
brochures and general reproduction purposes. All branches
of photographic work undertaken. Records made of present
work, premises, etc.—Miles & Kaye Ltd., Industrial Photo-
graphers. 100, Southampton Row, London, W.C.I. Tele-

phone, HOLborn 6858. © Established over 50 years. 1994
EDUCATIONAL NOTICES
Great Possibilities for
TECHNICALLY QUALIFIED ENGINEERS
Key Men In War-Time and Afterwards
rpHE finest posts and the great majority of posts in
J-  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_?meerlng Quali-
fication through home-study with the T.I.G.B.. whose
Students _have gained FIRST PLACES _in the
A.M.Inst.C.E.. A\M.ILE.E., A.M.I.Mech.E.. A.F.R.Ae.S..
etc., examinations. ~ Write to-day for “ The Engineer’s
Guide to Success,” contalnln% the 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. 7
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LATEST A.M.LLE.E. RESULTS

IN the recent Examinations held by the Institution of

Electrical Engineers 477 Candidates sat who had
taken B.I.E.T. courses. Of these 457 were successful in
passing the examinations. We believe this record of 457
successes out of 477 entrants has never before been
approached by any oral or correspondence tutorial
organisation, and indicates the very high eff|0|enc¥ of
the modern system of Technical Training which we hav
laid down.

The B.I.E.T. tutorial organisation is waiting to assist
you either with a short specialist course or complete
training 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”

Ma?/ 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.

BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY.
Established 1927—over 200,000 students.
12, Shakespeare House, 17, 18 & 19. Stratford Place,

Oxford Street, London, W.I.
33

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

COMING INTO THE PICTURE SOON

Have you ever thought of the housewife’s pursuit of domestic
dust in terms of Gold ? We shall soon be ready with the post-
war Vactric Vacuum Cleaners — and we confidently promise
you they will be sellers — in fact golden opportunities for
capturing a big share of the market in your district. As soon
as practicable we shall release details of the various models
and their fitments.

V a c¢ itic X td

ELECTRICAL & MECHANICAL ENGINEERS, LONDON
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M &/CIFaVRILANE
ENGINEERING

Co. Lid.
Cathcart, Glasgow

Do you know that
THE
MAGNICON#
ALTERNATOR
HAS an inherent regulation of + 1% ?
DOES not require an A.V.R. ?
IS made as standard from 5 to 50 kW ?
AND
CAN be made for larger outputs ?

Sole Agents for England :

Messrs. STELMAR, Ltd.

31 Bevenden Street, London, N.I
Telephone : Clerkenwell 5974

Registered Trade Name

“V” DRIVES

Prompt delivery
ofall sizesof* VvV~

Belts and Pulleys
STEPHENS
BELTING
CO. LTD.
mmV" DEPT.
SNOW HILL

BIRMINGHAM ,4

ROTARY

QUICK MAKE & BREAK

BRITISH MADE THROUGHOUT.
T For all purposes —fully tested
Switches to
requirements.
Let us use our long experience Vo
O solve your Switching problems.

TOK SWITCHES LTD.

CAMBRIDGE ROW, BURRAGE ROAO
WOOLWICH, S.E.IS

SWITCHES

customers’
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SOLUTION
OF THE CYCLE

STORAGE PROBLEM

WRITE
CATALOGUE
ER/201I
CYCLE
PARKS
CONSTRUCTORS LIMITED
NICKEL WORKS TYBURN ROAD
ERDINGTON BIRMINGHAM
LITHOLITE INSULATORS &

ST. ALBANS MOULDINGS LTD

WATFORD

PHONE : WATFORD 4494
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The 50-range Model 7 Universal AvoMeter.

The world-wide use of
"AVO" Instruments is
striking testimony to their
outstanding versatility,
precision and reliability.
In every sphere of elec-
trical test work they
are appreciated for their

dependable accuracy,
which is often used
as a standard by which
other instruments are
judged. There is an
“AVO?” instrument for
every essential electrical
test.

Orders can now only be accepted which bear a
Government Contract Number and Priority Rating.

Sole Proprietors and Manufacturers :

AUTOMATIC COIL WINDER & ELECTRICAL
EQUIPMENT CO., LTD., Winder House, Douglas

Street, London, SW.I.

Phone : Victoria 3404-8.

DETERMINES
PERFORMANCE

1
N40E
* ACCURACY
* UNIFORMITY
=+ RELIABILITY

* SERVICE
* COMPETITIVE PRICES

EXPRESS DELIVERIES DAILT IX LORDOI AREA

The VARLEY MAGNET COMPANY
BLOOMFIELD ROAD

woom R "ze(élines)\i\iOOLWICH SEI18
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Allen, W. H., Sons & Co. Ltd 26

Aluminium Development Association 58
Arrow Electric Switches Ltd. 36
Astor Boisselier & Lawrence 60
Austins of East Ham Ltd 62
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Bryterlite Electrical Co. (Belfast) Ltd 56
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Davis & Timmins Ltd 84
Delco-Remy & Hyatt Ltd 36
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Dorman & Smith Ltd. 39

ELECTRIC

MOTOR STARTERS
STARTER REGULATORS
SHUNT REGULATORS

“RIBOHM™

WILLIAM GEIPEL LTD.

Hop 0594 (3 lines)

GRID RESISTANCES

Telephone :
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Dowler, F., & Sons
Drake & Gorham Wholesale Ltd
Duratube & Wire Ltd
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Electrical Machinery Traders’ Association. 62
Electro-Alloys Ltd 56
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Enfield Cables Ltd 23
Engineering & Lighting Equipment Co. Ltd.......ccccc.u.. 10
English Electric Co. Ltd 21
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Ensign Lamps Ltd 4

Enthoven, H. J., & Sons Ltd
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General Accessories Co. Ltd
General Electric Co. Ltd
Graham Farish Ltd
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5
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Higgs Motors Ltd 3
Holophane Ltd 20
Hopkinsons Ltd 81
Hyde, J. B., & Co. Ltd 62
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{Continued on page 82)

CONTROL

AUTOMATIC STARTERS AC. & DC.
OIL IMMERSED CONTACTOR STARTERS
ACROSS LINE CONTACTOR STARTERS

CONTACTOR SWITCHES. PUSHES. ETC.

(Head Office)

156-170 BERMONDSEY STREET
LONDON, S.E.1

ILLUSTRATION SHOWS MODEL C.W. REVOLUTION COUNTER FOR
COIL-WINDING MACHINES, MAXIMUM SPEED tOOO REVS. PER MIN.

ounters by

English Numbering machines

38 BARRETT’'S GROVE

MODEL C.W.

Ltd.

LONDON N.I6

SEND FOR FULL LIST OF COUNTERS
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MORE THAN 70
POWER STATIONS

using working
steam pressures
of 600 Ib./sq. in.
and above have
installed

HOPKINSONS*
“HYLIF” SAFETY VALVES

HOPKINSONS LIMITED » HUDDERSFIELD

London Office: 34 Norfolk St., Strand, W.C.2

711 3993

200, 100, 50, 25 watt.
(Al models can be supplied ganged™

O TORODA. POTENTONET

TROPICAL CONDITIONS (K.110
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

ALL TYPES OF TOROIDAL WINDINGS

e P X. FOX LTD. ...

No. 2 FACTORY . HORSFORTH = YORKSHIRE
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Mallory Metallurgical Products Ltd... 43
Manganese Bronze & Brass Co. Ltd 44
Martindale Electric Co. Ltd 41
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T.M.C.-Harwell (Sales) Ltd 65
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Veritys Ltd 41
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Westminster Engineering Co. Ltd 1
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Yorkshire Electric Transformer Co. Ltd. 59

JfC No.2

SPRAY PAINT
COMBINATION

Comprises essential equip-
ment for continuous spray
painting,  Including Spray
Gun, Pressure Paint Con-
tainer, Hose and connections.

Write for Catalogue C.B.36.

B.E.N. PATENTS LTD.
HIGH WYCOMBE. BUCKS
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KNIFE
SWITCHES,
F.B.

Mounted and Unmounted
S.P., D.P. and T.P.
up to 10,000 Amps

WILLIAM

MOECOH&SBLT

WARWICK WORKS, BIRMINGHAM 10

STERNAW

4 LICHFIELD TERRACE,
SURREY

RICHMOND
Richmond 0222 & 4630

- wCTOOI ™

WITH YOUR POST-WAR PROBLEMS ON ALL
Apparatus
Solenoids and Electro-Magnets

FOR TECHNICAL ADVICE, WRITE
WESTOOL Ltd. Telephone:
Westool Works uvr' PUTNEY
Putney, S.W.15 » 4281/2 3
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RECONDITIONED & NEW
ELECTRIC EQUIPMENT

ALTERNATORS : -

250 K.W. Greenwood & Batley Alternator, 400 vclts, 3 phase, 50 cycles ; 750 r.p.m.
450 amps., with Exciter and Regulators, '8 Power Factor.

GENERATORS :

165 K.W. G.E.C. Motor Generator Set, having a 245 H.P. 420 volt, 3 phase,
50 cycles, Slipring motor at 490 r.p.m. Direct coupled to a 165 K.W. 480 volt
D.C. Generator, 344 amps. Shunt wound with interpcle.

All on cast iron Bedplate ; with Brush lifting and short circuiting gear ; liquid type
rotor starter.

MOTOR CONVERTER t

Motor Converter £ Bruce Peebles. Input 6600 volts A.C. 71-5 amps. 3 phase, 50
cycles at 428 r.p.m. Direct coupled on combined Bedplate to a 750 K.W. 230 volt
Generator, La Cour patent ; with starter and Synchronising Switch.

MACHINES THOROUGHLY OVERHAULED AND TESTED BEFORE

DESPATCH ARE SUPPLIED UNDER OUR 1I2MONTHS " GUARANTEE

e THO? W, WARD LIMITED

Sheffield ALBION WORKS-SHEFFIELD (15 lines)
LONDON OFFICE: —
BRETTENHAM HOUSE, LANCASTER PLACE Giant’s Wharf 18-24 Fore Street
STRAND, W.C.2 BRITON FERRY SCOTSTOUN, GLASGOW.W.4

ELECTRIC PULLEY BLOCK

Matterson Hoists are compact and efficient,
require but little attention to keep them in
good condition, and are made throughout by
men taking a pride in their job. They will
not let you down.

MATTERSON LIMITED
Shawclough. Tel. 4194 Rochdale

Delivery 2 months subject to what helps the war effort

BROMT.EY—ANGTON

All British
A"VARNISHED COTTON INSULATING
HQ27 SLEEVING, INSULATED ELECTRICAL
™ * WIRES, LIGHTING FLEXIBLES - - -
The BROMLEY-LANGTON ELECTRIC WIRE & INSULATOR Co. Ltd.
TRADING ESTATE - SLOUGH - BUCKS.
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SfaievicU

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 CO. Itd.
BIRMINGHAM 9

DURATUBE & WIRE LTD. h
Faggs Road, FELTH AM, Middlesex Electrical Manufacturers and Stockholders
RELAY LOA
approved
o New dual model by the
indicates 2/30 volts and
100/750 volts A.C. D.C. G. P.O.
Indispensable for Electrical and Radio Ask for Leaflet
Engineers. From all dealers or direct. SPN/ER
Send for Leaflet Q4
L ONDE X - LTD
RUNBAKEN MANCHESTER ! . manufacturers Of relays
W ay 207 ANERtEY ROAD -10NDON S E-20 -

Printed in Great Britain at The Chapel River Press, Andover, Hants, and published by Electrical Review, Limited,
at Dorset House, Stamford Street, London, S.E.I.
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‘fumxt’  p>ujy>i&4o!
ELECTRICAL

INSULATING
VARNISHES

Stoving Varnishes, Black or
Clear. Air Drying Varnishes,
Black or Clear. Cable
Lacquers, non-dam, etc.
Sleeving Varnishes. Cloth
Varnishes. Core Plate Var-
nishes. Copper Wire Enamels

Why not submit your problems to us,
there’s no obligation.

Inchin, Johnson

WI1TLEY COURT, WITLEY, SURREY, and 6, ARLINGTON STREET, LONDON, S.W.I
, ytgrmity 280-4 » Regent 0SS!

WM. BARBOUR & SONS LTD. . LISBURN . N. IRELAND
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The
Big Name
In Lighting

N~ LAMPS

The British Thomson-Houston Co., Ltd.
Crown House. Aldwvch. London, W.C.2



