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APPLICATION
An alternative to the Cage type for use where high
starting torque is necessary to start against severe

load or where current restrictions are in force.

ADVANTAGES

This type of motor has the advantage that it gives a
smooth accelerating torque when taking more than
full load current from the supply, and will allow for
a smooth rapid acceleration of any load within its
capacity. It is chiefly used in sizes of 10 h.p. and

above.

RANGE

These motors are made in arange from | to 250 h.p.

at speeds of between 3000 and 375 r.p.m.

BROOK MOTORS LTD » EMPRESS WORKS » HUDDERSFIELD
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CASES" OF PROTECTION

A.S.C.M. Steel Conduit is manu-
factured only by
ALMA & CRANMORE TUBE
CO. LTD.
BARLOW. H. J & CO. LTD.
ELECTRICAL
CONDUITS LTD.
GENERAL ELECTRIC CO.
LTD.
GRIFFITHS. ISAAC & SONS
HILDICK & HILDICK
McDOUGALL. JAMES LTD.
SIMPLEX ELECTRIC CO. LTD.
Comprising :
Credenda Conduits Co. Ltd.
Perfecta Tube Co. Ltd.
Simplex Conduits Ltd.
Stella Conduit Co. Ltd.
METALLIC SEAMLESS TUBE
CO. LTD.
STEEL TUBE & CONDUIT
CO. (Middlesbrough) Ltd.
TALBOT-STEAD TUBE CO.
LTD.
TIPPER BROTHERS (Bilston)
LTD.

WALSALL CONDUITS LTD.

Where would you find anything so symbolical of the best
ideas of an Electrical Installation as the British Oak ?

Its robust outer covering provides complete protection
and insulation of its inner ‘‘cables” of energy, and
the same principle continues in added “ branches.”

It is time-defiant—a virtue also of A.S.C.M. Steel
Conduit.
SPECIFY AND USE
A.S.C.M.

Advertisement of the Association of Steel Conduit Manufacturers, 25 Bennett's Hill, Birmingham 2
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HEATRAE

Phone : NORWICH 25131

VET IS IT ALIVE?
THE
“PARTRIDGE”
PRESSURE
DETECTOR

(Refld. T.M. No. B.581955)
will infallibly tell you, giving
visible and audible indication

(No earth connection required)

Length
of handle

Range
up to
Volts
11,000

60,000 84"
15,000 48"
11,000 36"
33,000 72"

(C) Type

b

36"

()

T X T om0

Y

Also makers of "W estmins-
ter” Vacuum Tube Detector
and H.T. Earthing Rods

Pitrat Nr 61*019

T»e WESTMINSTER ENG. Co. Lt...

Victoria Road, Wrllesden Junction, N.W.IO
Telephone: Telegrams:
Elgar 7372 (2 lines) “ Regency, Phone, London."”

A

LIMITED

Review 1

)JJO holocausts, of War can
obliterate it

It is the perpetual
promise to Men of Good Will that
Peace on Earth CAN be a reality.

So, at this Season of Goodwill, all
of usatthe Home of Heatrae in War-
scarred Norwich transmit on our
own little wavelength to our many

friends everywhere the old old wish

A TRULY HAPPY
CHRISTMASTIDE
TO YOU ALL.

NORWICH

Orams : HEATRAE, NORWICH

SOUND TERMINAL WITHOUT SOLDER

Suitable for Telephone Lines

SIZES FROM
rtor

HOLE

FOR CABLES
AND WIRES
OF ALL KINDS

ROSS COURTNEY &Co. Ltd.

ASHBROOK ROAD, LONDON. N.I9

GAS NUTS

to the specific
requirements of
our customers

Makers of all ty-
pes of repetition

products from ~
the bar in all
metals

MCL at\dREPETITION LTD.
Pool Lane Langteq. Birmirtgham.
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—suited to every kind
of driven mechanism

GEARED MOTORS

Complete range for any voltage,
almost any speed from | rev. in
12 minutes to 1,750 r.p.m. H.P.
at the final shaft up to 1n;
final shaft output from 25 Ib. ft.
on the smallest machine to

1,500 Ib. ft. on the largest.

THE NORMAND ELECTRICAL CcoO. LTD.

NORTH STREET ¢« CLAPHAM COMMON LONDON S W 4 TEL: MACAULAY 3211-4
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OVERHEAD
LINE FITTINGS

Cone Type Mid-span Tension Joint
for Steel Cored Aluminium Con-
ductors of «15--175 sqg. in. copper
equivalent section.

Cone Type Tension Clamps for Steel Cored
Copper Conductors of 025-'075 sg. in. copper
equivalent section.

Aluminium Repair Sleeve, for Steel Cored
Aluminium Conductors up to <175 sq. in.
copper equivalent section.

Non Tension Joint for Steel Cored Aluminium
Conductors from M up to -175 sqg. in. copper
equivalent section.

A small selection from the range of Overhead Line fittings of the well-known

British Ropes design, which are now manufactured in our own shops. Quick

deliveries of many types can be offered from components in stock. Prompt
quotations for standard or special designs.

Our experience is at your disposal.

TELEPHONE | TELEGRAMS

.0 L
"8y 11RELLI-UENERAL sitiyoe

CABLE WORKS, Ltd.. SOUTHAMPTON.
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A copy of the recently
printed Brochure “ Sta-
bility in Insulation” will
gladlv be sent to those
applying on Business
Heading or Card and
enclosing 2d. to comply
with the Control of Paper
(No. 48) Order, 1942.

LEWIS BERGER & SONS, LTD. (Est. 1760) LONDON, E.9 Phone AMHerst 3321

MANUFACTURERS OF INSULATING VARNISHES & ENAMELS
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METAL- ENCLOSED AIR-BREAK

SWITCHGEAR

FOR
A.C. SYSTEMS
up to
600/660

VOLTS

Switchboard combining class AJ 21
air circuit-breaker  truck units,
with eight-circuit class AG 1 heavy-
duty switch - and - fuse board.

Switchboards of this type can be built up for all
medium voltage requirements in power-stations,

sub-stations, and industrial establishments.
Fully tested for heavy service motor-starting duty.

1
B I , H.
T W ILLESDEN

THE BRITISH THOMSON-HOUSTON COMPANY LIMITED. WILLESDEN, ENGLAND. A 3584
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aktet Victoty

NJOW the National effort has been crowned

with

overwhelming success

in WAR

production British factories must swing back

to no less intensive production for the

re-

habilitation of the Nation and the World.

Electrical cables, essential for war, are no
less essential for the arts of PEACE, and the
lessons learned in war call urgently for devel-
opment and application by the best brains in

Eéfd. Truds Murk

No»

56«, 685-8-7

MEMBERS OF THE C.M.A.

The Anchor Cable
Co. Ltd.
Insulated

Cables Ltd.

British

Callender*s Cable &
Construction Co.
Ltd.

Connollys (Blackley)
Ltd.

The Craigpark Elec-.

trie Cable Co. Ltd.

CromptonParkinson
Ltd. (Derby Cables
Ltd.)
Enfield Cables Ltd.
Edison Swan Cables
Ltd.

W. T. Glover & Co.
Ltd.

Greengate & Irwell
Rubber Co. Ltd.

W.T. Henley’s
Telegraph Works
Co. Ltd.

Johnson & Phillips
Ltd

Arf-t. of the Cable Makers’ Association, High Holborn House, 52-54 High Holborn, W.C.1.

The |India Rubber,

Gutta-Percha&Tele-

graphWorks Co.Ltd.
(TheSilvertown Co.)

Liverpool Electric
Cable Co. Ltd.

The London Electric
W ire Co.and Smiths
Ltd.
The Macintosh

Cable Co. Ltd.

The Metropolitan

Electric Cable &

Construction Co.
Ltd.

Pirelli-General

Cable Works Ltd.

(General Electric
Co. Ltd.)
St. Helens Cable &
Rubber Co. Ltd.
Siemens Brothers &
Co. Ltd. (Siemens
Electric Lamps and
Supplies Ltd.)
8tandard Telephones
& Cables Ltd

Union CableCo.Ltd.

the Industry.

Users of C.M.A. Cables
can rest assured that they
are served by unsurpassed
products of Research and
Engineering.

¢Lnd

C ABLES

Holborm 7434
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The Sturtevant T.L. Cyclone
Dust Collector solves many
Industrial Dust Problems

+ The salvage of processing losses
+ Collecting the dust caused in machining processes or
material handling plant

+ Collecting the dust from chemical plant and metallurgical
furnaces

* Cleaning gases from stoker fired boilers

Full details are in our post free publication L1.1161

Sturtevant engineering Co. Ltd.
25.WORCESTER ROAD.SUTTON.SURREY.

Telephone : Vigilant 2275
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Changing over from war time engagements to normal Premier
production is no easy task however carefully planned, and we
ask our friends who are anxiously awaiting supplies of Premier
Fine Quality appliances to bear with us, while this operation
is in progress. Meanwhile, we assure them that as supplies

become available they will be distributed as fairly as possible.

PREMIER

ELECTRICAL APPLIANCES

PREMIER ELECTRIC HEATERS LTD., BIRMINGHAM, 9
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English Electric POWER PLANT

| ilTa ! filiftiS & i-

One of Britain’'s Most Modern Power Stations

SERIES NO. 2 Four 30,000 kW, 3,000 R.P.M., Turbo-aliernator Sets.

Station equipped with “ English Electric” : --------mmmmv

TURBINES H.V. SWITCHGEAR
ALTERNATORS L.V. SWITCHGEAR
CONDENSERS TRANSFORMERS
FEEDHEATERS RECTIFIERS
MOTORS FUSEGEAR

120,000 kW. Total Capacity

THE ENGLISH ELECTRIC COMPANY LIMITED

KZZnm whbin.MiM .ujiM
STAFFORDPRESTON-RUGBY-BRADFORD QUEEN'S HOUSE=KINGSWAY-W C.2
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ELECTRIC UNIT HEATERS

A

wartime
development
which has
come to
stay

The 2| kW UNIT

just as simple lo install, easily
adjustable for direction of warm
air flow. Runs almost noise-
lessly.  Size approx. 9" x iif".
Finished metallic bronzecellulose.

5to 20 kW

IN THIS TYPE

Numerous works and factories have
been comfortably, conveniently and
economically heated with these
units.

They need no floor space, no boiler
house, no fuel, no labour.

In relation to heat output they are
of the smallest size and use the
least metal.

Lowest capital cost.

Low operating costs.

Each unit can be worked inde-
pendendy with or without
thermostatic control.

Advt. of The General Electric Co. Ltd., Head Office, Magnet House, Kingsway, London, W.C.2.
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Uettetedfct
TRANSFORMERS

The 80,000 kV A transformer.
Photograph taken after the test.
This is one of 5—80,000 kVA
and 2—8y,000kVA, u/66kV
generator transformers supplied
to the London Power Company
(Battersea).

LARGE
POWER TRANSFORMERS
supplied by Ferranti——-
Over 9,000,000 kVA for
voltages 33 kV and above
Over 6,000.000 kVA for
voltages 66 kV and above

F E R R

Ferranti Large High
Voltage Generator
Transformers are de-
signed on facts con-
firmed by full-scale
practical tests.

In 1935 a Ferranti
Generator Transform-
er of 80,000 kVA 66
kV was tested to des-
truction by a series of
14 full-scale short
circuit tests.

m A typical oscillogram showing
1,420,000 maximum instantane-
ous feVA (720,000 fcVA sym-
metrical r.m.s. value.)

rvecd\J

YBGen Tem \oits 110Vim
S B-64AMm

A N

HOLLINWOOD

LONDON OFFICE:

KERN

HOUSE

T |

*

1 T.D
LANCS.

KINGSWAY w.Cc.2.
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TYPE 759

“BLOCK” PUSH BUTTON

Built to endure, because it must have the
lasting reliability of the control gear it operates.

Other noteworthy features : The contacts in the
unit block are sturdy, silver faced and self-cleaning,
and are visible through a mica inspection window.

Flush mounting or surface mounting models are
available either of suds and oil-proof construction
as illustrated, or dust-protected. The “stop” point
may be plain (with shroud) or with mushroom head,
or with “stop-lock” feature.

The terminals are shrouded and readily accessible
for easy wiring under all normal conditions. Where
the unit is flush mounted in a confined space, terminal
adaptors can be provided at the back or the front
of the unit block for external cable connection.

WRITE FOR LEAFLET 504.C.

CALENDAR-

Holders of Brookhirst
frames may have 1946
refills at 2}d. each.

BROOKHIRST SWITCHGEAR LTD., CHESTER
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MOTORS
E¢ecellesu™ ¢k,
Z (m atu™turH £ 1

/fw/tace N |IN

proved ¢h performance

provtdtr¢ UKfaiOfiQ service under MOTORS

the norStarduous concitHons. GENERATORS
TRANSFORMERS
SWITCH&CONTROL
GEAR

OAHELECTRIC CONSTRUCTION  mercury-

&METAL* PL

WOLVERHAMPTON.  co, LTD. RECTIFIER

PA ot :
21358
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Workshop lighting should be a model of efficiency, and
the pattern-shop illustrated is an excellent example of
what a well-lit workshop should be. Whatever the
lighting problem in your factory, Metrovick llluminating
Engineers will solve it for you.

METROVICK
COSMOS

METROPOLITAN-VICKERS ELECTRICAL CO
Number One Kingsway ¢ <+« London, W.C.2
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The simplest and most
economic method of

for many industrial

loads, is to connect B.I.
Callender’s Capacitors direct

to the source of low power
factor. The initial cost of
capacitor control gear is elimi-
nated. starter maintenance s
reduced, and improved starting
performance obtained. Control is
automatic at no extra cost and
leading power factors at light loads
are avoided. Each capacitor corrects
individual motor power factor to a
consistently high figure (above -95) at
all loads and reduces thejoad on all
cables back to the source of supply.

BRITISH INSULATED CALLENDER’S CABLES LIMITED

NORFOLK

HOUSE,

NORFOLK STREET, LONDON, W.C.2



ELECTRICAL STEEL SHE

FOR TRANSFORMER AND DYNAMO WORK

ELECTRICAL STAMPINGS

OF ALL DESCRIPTIONS

SPECIAL ALLOY SHEET FOR MAGNETIC TEMPERATURE

COMPENSATION - HIGH FREQUENCY WORK - RELAYS

RICHARD THOMAS & BALDWINS LIMITED
WILDEN IRONWORKS, STOURPORT-ON -SEVERN. WORCS
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Avoid any discord

STILL
\AVAILABLB,
/ STILL AS

People rarelyblame themselves for buying a bad lamp. They
usually blame the shop who sold it. That is a good thing
to remember, and an important reason for selhng Kye
They are reliable lamps, and satisfy those
who buy them. Your customers will
remember where they got Kye lamps when
they were hard to get. That is why you

should keep to Kye now.

J?>\{ I FOR GOODWILL AND SALES
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SOME PEOPLE bore holes wi,h a hand drill

or even a giblet—a gimble.-a what-ts-u. when

a small power tool would have drilled ten times

as many in the same time, and drilled them

better. Some people tighten nuts and screw in

screws with ordinary spanners and screwdrivers

vhen they could do ten times the work with

less fatigue by using a light power toolkit

shame — that’s what it ts-

tho him the cap fits

the cat ftps......

the fat kips .me m

Specialists in Lightweight, Pneumatic and Electric Portable Tools

DESOUTTER BROS. LTD. (Dept. R ), THE HYDE, HENDON, LONDON, N.W.9.

TELEPHONE : COLINDALE 6346-7-8-9.
C.R.C. I5]
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electrical components

Radio Pre-Heated Plastics and be
certain of Uniform Insulation

T O be a good insulator throughout,

a component made of a plastic com-
pound must have cured simultaneously
in every part of the moulding. The thin
sections must not be overcooked, and
the centre of the thick sections must not
be spongy.

The only way to be certain that this is
the case with plastic components that
you use, is to be sure that the plastic
powder or preform was pre-heated by a
Redifon radio heater before moulding.
Redifon heaters plasticize simultaneously
throughout, which ensures a perfect cure.

Redifon radio heaters have been
specially designed to do this particular
work. They can deal with between 2 oz.
and 3 Ibs. of plastic material per minute,
using radio frequency outputs of 250
watts to 5 kilowatts. Saving in produc-
tion time is often over 50 per cent.

Redifon radio heating sets have all
the necessary safety devices for use by
unskilled operators. They are fully
enclosed and simple to operate. Manu-
facturers who wish for further particulars
of the use of radio heating should get
in touch with Rediffusion engineers now.

REDIFFUSION Ltd.

Designers and Manufacturers of Radio Communication and
Industrial Electronic Equipment

SUBSIDIARY OF BROADCAST RELAY SERVICE LTD.

CARLTON HOUSE, REGENT STREET, LONDON, S.W.I



December 21, 1945

CRABTREE ‘LINCOLN’

/C rabtree 'Lincoln’ ceiling switches,
with base-fixing centres at 1Jin.,
are offered for one or two-way control,
and are available in three patterns :
surface, semi-recessed, and semi-
recessed complete with iron box.

The reciprocal single pull mechanism
has an unusually smooth and decisive
action, and is enclosed by a moulded
"Jacelite' material cover which affords
protection and prevents the ingress of
dust and other abrasive agents.

Crabtree ceiling switches can be
operated from any angle by an adjust-
able shockproof cord, and are designed
for domestic and commercial service,
In bedrooms, for example, control from
the bed is best provided by a ceiling

C R A B

- SYNONYMOUS - WITH

A - NAME

~ Crehzree " {Registerad; C-591 51.

SHOCKPROOF

- PEOGEESS - IX

Electrical Review 23

CEILING SWITCHES

switch : while in bathrooms and other
humid locations, the ceiling switch is by
far the safest form of control yet
devised. In offices and shops, where
various departments are separated by
partitions which do not extend to
ceiling height, the ceiling switch pro-
vides individual light control simply
and inexpensively, and enables the
installation to be readily adapted to
meet re-arrangements and extensions,
A unique feature of ceiling switch
practice is that all wiring is at ceiling
level. The cost of wall drops to
switches is therefore eliminated. Such
economy, coupled with the extremely
moderate cost of the ' Lincoln ” acces-
sory, permits its extensive employment
on installations of a most competitive
character.

T R E E

- ACCESSOEIES - AND - SWITCHGEAR

Ad-rt. ofJ. A. Crabtree & Co. Ltd., WahoU, Exgicmd
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The Pioneers of Twin-wire Papers

for

Printers

AUCHMUTY & ROTHES PAPER MILLS, MARKINCH,
BIRMINGHAM
116 Colmore Row

LONDON

| Tudor Street, E.C.4

MANCHESTER

Corporation Street

372 Corn Exchange Bldgs.,

December 21, 1945

of the

The reliability
is the

generating plant
same as that of its dis-
tributive cable. And the
reliability of the cable is

that of its insulation!
That is why leading cable
manufacturers use Tullis
Russell Rothmill Cable

Insulating Papers. Rothmill is
renowned for its uniformly
high quality, and isguaranteed
free from metals and grit.
A complete range is manu-
factured. Write for details.

INSULATING PAPER

SCOTLAND
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SWITCHGEAR and
Motor Control Gear

by ERSKINE HEAP

ROBUST IN
CONSTRUCTION

MODERN IN
DESIGN

LOW
MAINTENANCE
COSTS

PROVED
EFFICIENCY

ABSOLUTE
DEPENDABILITY

is CHEAPEST In
the LONG RUN!

P10B
OVER 40 YEARS'
EXPERIENCE
THE SYMBOL OF ] o
RELIABILITY We Invite Your Enquiries !

ERSKINE. HEAPaC-U
geRagUF)(.‘uff}lic'l?Oal{l]é \IQVXIIIKCSH:E“STER 7. SWitC.hg_ear I(_BDR?/(:(:\IHDOE(L:JeIL:DINGS, TRAFALGAR SQ.
zhruannis.:DEéqucatnrinﬁelMgncl“lg‘setzl: SpeCIaIIStS zl:gl::s::AB?e)ériz:ﬁseﬁﬁ, Phone. London.”

BRANCH OFFICES AND AGENCIES IN ALL PARTS OF THE WORLD

EH491
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TANAN AR

FOUNTAINS ABBEY RIPON
A monastic ruin, founded by the Cistercians in

1135. St Bernard sent one of his monks to
direct building operations

CRYSE

MADE IN ENG LANO W p tfiA

FIFTY YEARS OF

QUALITY £ SERVICE
m"‘Muvncted
BIRMINGHAM BURY ST EDMUNDS LEEDS LONDON
BRIGHTON CARDIFF LEICESTER
BRISTOL GLASGOW

MANCHESTER

LIVERPOOL NEWCASTLE

CRYSELCO LIMITED, KEMPSTQN WORKS, BEDFORD
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M in in g Type

“BRUSH” Mining Type Trans-
formers are of sturdy and robust
construction to meet the arduous con-
ditions of service to which they are
subjected. They are designed, manu-
factured and tested in accordance with
British Standard Specifications. A
variety of types are available to meet the
requirements of the Mining Industry.

Special consideration has been given to
low-height design for underground use
such as is illustrated above and also
flame-proof construction as illustrated Flame-proof Tank Transformers
on the right. sizes available 2 kVA to 5 kVA.

= Write for Publication ER/F 133 Mining Type Transformers.

The BRUSH ELECTRICAL ENGINEERING Co. Ltd.
LOUGHBOROUGH, ENGLAND

TURBO-GENERATORS, TRANSFORMERS. E.H.T. and M.T. SWITCHGEAR,
A C. and D C. MOTORS and GENERATORS. BATTERY ELECTRIC VEHICLES
and TRUCKS, TRACTION EQUIPMENT, BUS and COACH BODIES

Branches : London, Birmingham, Cardiff. Manchester, Leeds, Newcastle, Glasgow, Bath, Belfast, Dublin.
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Kang ley Bridge Road ,Lower Sydenham .S.E.

+ s yeem expedience

More than 45 years' experience is
behind every Scott Motor, and the
ability to run continuously on over-
load or under extreme conditions is
one of the fundamental advantages
of Scott Motors. By installing Scott
Motors you are assured of constant

trouble-free running.

OE NORTHERN IRELANO.

HUGH J.SCOTT & CO (BELFAST) LTD « VOLT WORKS BELFASTENORTHERN IRELAND
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To All in the Electrical Industry, both at home and
overseas—T o the Managers and Staff of the many
‘Walsall” Depots —To our loyal Employees who
through difficult days of War have kept the
‘Walsall > Flag mast-high.

Here’s to YOU ALL

the old, old wish —

A Happy Christmas
and

u mrospexity foSusblw

IUURLSALL. COPDUITS LD - WEST BROMUWICH
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OIL-PROOF PETROL-PROOF

Sole Manufacturers DURA1UBE

covERED WITH ENAMEL COTTON

81LK VARNI8H QLAS8S8
ENAMEL AND PAPER

Sample* and Price* on Application
MADE BY

F. D. SIM8 LTD.

HAZELHUMT WORU, RAMCOTTO08, LAMB

Tolegrtmt i

Telephone |
“SIMS, RAMSBOTTOM *

RAMSBOTTOM 2213/A

t WIRE

December 21, 1945

NON-AGEING NON-INFLAMMABLE

LTD. FELTHAH M1 DDLESEHX

TICONAL'

(REGD. TRADE MARK)

PERMANENT MAGNETS

Mode by

mullard
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4 5 yaathbh '’ 55

1900 1904 1908 1912 1916 1920 1924 1928 1932 1936 1940 1944

14,875,632 KILOWATTS
PARSONS STEAM TURBINES,
ALTERNATORS AND

SURFACE CONDENSING PLANT
INSTALLED IN ALL PARTS OF
THE WORLD

C.A.  PARSONS & CO. LTD.

HEATON WORKS * NEW CASTLE-ON-TYNE, 6
LONDON OFFICE : 56 VICTORIA STREET, S W. I
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iuming through dependability
in the windings — largely by

INSULATED WIRES

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED « LEYTON = E
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Unit-Type
Metalglad Distribution-Gear

£> itnple ifr e/bed atcL extnd

REYROLLE

NNNNNNNNNNNNNNNNNNNN
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Makers of Synthetic

HART

Storage
Batteries

FOR

(IMPREGNATED AND COATED)

Electric Lighting and

Power Installations

e L
h" mliil!-

HART ACCUMULATOR CO. LTD.

SAMUEL JONES & COLTD  wensronte wave, sratromo, Lowoon. €5

Telephone: MARyiand 1361/3

16-17 NEW BRIDGE STREET,E.C4 branches at
PHONE: CENTRAL 6500 Birmingham, Bristol, Cork, Dublin, Glasgow, Manchester
Newcastle-on-Tyne - Nottingham and Westminster

A SQUARE DEAL
FOR MASTER
AND MAN

Not a sentimental ideal, but sound
business logic When the rate is
fixed the pay check must be accurate.
Contented workers are willing
workers. The human element
becomes less of a problem If your
Works are equipped with

Gledhill-Brook

RADIO INSTRUMENTS LTD TIME RECORDING & COSTING SYSTEMS
PU RLEY WAY,CROYDON. Enqu”eGf:]erdhpiflr-técrzgalrcs 'i'ime Recorders Ltd.

Telephone: THOrnton Heath 3211 Dept. 4, Empire Works, Huddersfield
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CONSTAHT,

C°*Tact!

Constant access to a Short-Circuit Testing Station on
the premises puts Crompton Switchgear designers in a
favourable position. As members of the Association of
Short-Circuit Testing Authorities, Crompton Parkinson
provide official proving tests which are invaluable. But
the testing station has another vitally important function.
It provides a constant stream of experimental and part-
by-part test data which forms the basic material for
design.
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maXLUMe

OVERLAMP
REFLECTOR

LIFT, TURN
AND LOWER

OVER THE
LAMP
Dorft
let dirt
spoil your
Lighting Schemes
INSIST ON
"AXLUHe'
OVERLAMP REFLECTORS
THEY ARE EASY TO CLEAN !!
CONSULT— London Office :
m\rc-PTrrVv Q TTEFI BRETTENHAM HOUSE
LANCASTER PLACE
ASTON - B'HAM 6 W.C.2
Depots at BIRMINGHAM - MANCHESTER - BRISTOL - GLASGOW

NEWCASTLE-ON-TYNE
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CKESSALL

is the registered trade mark of
The Cressall Manufacturing Co. Ltd.
Tower Street, Birmingham 19
Telephone: ASTon Cross 3463-4
Teltgramt- “OHMIC.” Birmingham

insulation QO Itd., Gloucester
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‘MINOR’TEST SET

FOR INSULATION TESTING

You could not have a more reliable or more con-
venient teat set than the “ Record Minor." Made
with the high “ Record ** precision, thi* compact
unit give* direct and dead accurate reading* inde-
pendent of voitage variation. The case is of
reinforced bakelite, *ize s1* X 3% x 3|, with
dear open icaie 5,000 ohms to 20 megohm*.
Weight only 3 Ib. Height allow* full «wing of
handle. A free handle i* fitted to prevent the
generator being turned in the reverse direction.

RECORD ELECTRICAL CO. LTD.

BROADHEATH .ALTRINCHAM .CHESHIRE
Tel.: Altrincham 322122. Grama: “ Infusion,” Altrincham

London Office : 23, Victoria Street, S.W.I.
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The finest rectifier
we know how to build

Thousands can — and will — testify that
fifteen years ago we built rectifiers that
are still giving efficient service
and yet today we are producing better
rectifiers than we could have built even
a year ago.

The mass of accumulated experience enables

us to continue pioneering new and advanced

designs, and the “ Westalite” selenium

compound unit is the direct result of years of
steady progress towards ever better rectifiers.

WESTINGHOUSE
METAL RECTIFIERS

WESTINGHOUSE BRAKE & SIGNAL CO. LTD,,
PEW HILL HOUSE, CHIPPENHAM, WILTS.
SEND FOR DESCRIPTIVE BOOK D.P.II.



40

Electrical Review

December 21, 1945

LOOK AFTER YOUR INSULATING OIL

Write for details TO-DAY

The importance of maintaining the full
insulating value ofoil in circuit-breakers
and transformers at all times can
hardly be exaggerated.

This desirable result, ensuring freedom
from electrical breakdown, can be
achieved reliably and conveniently by
means of a portable Stream-Line filter.

Complété de-hydration, de-aeration
and purification in a single passage !

STREAM-LINE FILTERS LTD.

INGATE PLACE. LONDON. Ss.W.8

Hi MICRO-LATHES

MODERN SMALL PRECISION

BENCH LATHES

for

WATCH, CLOCK AND INSTRUMENT WORK

METER TEST ROOM AND
ETC.

REPAIR W ORK

We are always ready to advise upon the adaptation of
Pultra Lathes to meet special requirements.

W rite for Catalogue CA4.
Also Grinding and Milling Catalogue CA5/5

Sharpening Small Circular Saws on
Pultra Micro Lathe utilising Milling
and Grinding Attachment VII.

MANY OTHER ACCESSORIES AVAILABLE

PULIRA LTD. 24GRAVELIANE. SALFORDS. MANCHESTER ,phone BLA.9/8/7.
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\Im M have tom L

You'll have to ask your t
Dad ?... Not you ! Every

live man in the Trade knows

the unique merits of the

Tenby Wiring System. If

you cannot get all the

Tenby Accessories you

require, at least be assured

that we distribute them

without  favour and

o we ey s HOfeyPii

of our ability.
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19-21 Warstone Lane

BIRMINGHAM,

B . Telephone:
Limited CENtral 3701

S 0 - B O W K E R
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Anotherjob

for

ELECTRICITY

Electricity offer* undoubted advantage* tor heating Indus-
trial premise* when applied through Univectair Suspended
Unit Heater*, The highest heating efficiency combined
with the lowest installation, operational and maintenance
costa can be obtained. The beating Uoits-can be operated
on thermostatic control*

A range of Unit capacitif> fs available to meet every
fhdu»trial re~utrCmenu

Him tectfei*.

ELECTRIC INDUSTRIAL HEATING

BRITISH TRANE CO. LTD.

VE.CTAIR HOUSE. CLE.RKENWE.LL CLOSE.LONDON.EC.|
Telephone Ci ERkerewe Il 6664 -5826 Telegrams ekartrahl smith lomdoaf

LAYING S'PROTECTING POWER CABLES
with the new CABLE PLOUGH

The Clough Smith Plough Cable Laying Service has laid miles of cable, of all sizes, over tracts of

varying land throughout the country. The method successfully solves many problems of labour,

time and cost, and is suitable for practically all electrical distribution schemes at home and abroad
WRITE FOR DESCRIPTIVE BROCHURE

CLOUGH SMITH &CO .LTD .ENGINEERS E/ CONTRACTORS
34 VICTORIA ST.WESTMINSTER, S.W.l. Telephone. ABBeu4937
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VENT-AXIA

for better
Air Conditions

STREET. TONT <
. MANOI FSTel

Review

for future use e« ¢

pHESTCOLA

stco I d w .ul.make
reFRICEkat.on
n WORC
This built-in  Prestcold refrigerator, as

shown, installed in the kitchen designed
by the Wessex Electricity Co. has the
following important advantages :

Storage capacity of approximately 4£ cubic feet which will
hold all the perishable foodstuffsfor afamily offour.

Larder space rendered unnecessary. Dry goods and non-
perishable foodstuffs would be kept in kitchen cupboards.

Waist-high door, allowing access to interior without stooping.
Height adaptable by varying position ofsupportingframes. It
can be built into kitchen fitments with cupboard space above
and below it. Design providesfor adequate ventilation of mech-
anism without the necessity of special air-bricks or ducting.

Ice-making and ‘ cold cooking *facilities.
Most important, too, is the fact that this Prestcold
refrigerator provides the food storage temperatures
necessary for the proper safeguarding of perishable
foods—for instance 35°F for fresh fish and poultry;
40°F for milk —and even the lower temperatures
needed to store the frozen foods which will be avail-
able later on. In addition, it will be most economi-
cal in current consumption, using only 1unitadal\.

PRESTCOLD

A PRODUCT OF THE PRESSED STEEL COMPANY LTD
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'Underdriven"« Gr<

| The - K.V." Short Centre Individual Drive
' . - /

[+ The "Weilding" Clutch Frame Drive

|1 P§ i’ o/
# The Kenyon 2/3 Card Synchronous Drive
o ‘ \ i WMSIWTE till
lifiili/ \ AR In / v,y
The comprehensive Kenyon Service is at your disposal J ,

VW m . KENYON & SONS, LTD., DukinBeld, CHESHIRE

KV 32

WATERTIGHT AND NON-ROCKING
COVERS AND FRAMES

FOR ROADS, YARDS AND PAVEMENTS
SEE YOU GET

“"ELKINGTON-GATIC ”

NO LIMIT TO SIZE—EASY TO OPEN AND
CLOSE—NO FIXED CROSS SUPPORTS—
ALL QUICKLY REMOVED

THE DOVER ENGINEERING WORKS

LTD.
ST. STEPHEN’S HOUSE

WESTMINSTER, LONDON, S.W.I

WHITEhTI' REGISTERED OFFICE : ‘ TELEGRAMS:
Vla DOVER, KENT “ CITAG, PARL.
" LONDON”
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TELEPHONE INSTRUMENTS
of all types

PROTECTIVE APPARATUS

Contractors for - . .
the supply and installation of
complete Automatic and R E L A Y S
Manual Telephone Exchanges for - s -
Public and Pr;vzte  Service.
Automatic and Manual Trunk TELEPHONE CABLES

Exchanges, a 1§ pes of Telephone

Cables for Trunk and Local CARRIER-CURRENT CABLES
Service. 2nd  Carrier-Current

and Repeater Equipment for ot

Telephone Lines. % LOADING colLs
Siemens  Telecommunication v

Equipment is giving thoroughly CELLS and BATTERIES
efficient service n ail parts of H

- the world. Dry, Fluid, and Inert

SIEMENS BROTHERS &CO.,LTD WOOLWICH -S E-18

Telephone: WOOLWICH 2020
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These approved and certified

Conduits and Fittings are consistently

reliable under the most arduous conditions
of service. You can specify none better.

HILDICK & HILDICK

WALSALL TUBE WORKS
PLECK ROAD WALSALL war 2121

London Stores: 9 Howland Mew: W eil, Howland SI..W | Poona: Mnieum 6225

m
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THE

S AP
Mopun>p

SUMP Mopump for
unwatering shallow
small wells or sumps.
Strongly constructed
unit prepared for
continuous service.

Can be provided
with float controlled
automatic  starting

and stopping switch

Rhodes,Brydon & youatt Ltd.
Stockport ... [0 6>l England.

m m
BRITISH GASF!LLED.

THE LAMP OF PROVED EXCELLENCE.

Wit Holbom 221 & 222 (2 lines)!

FARRINQDON ROAD, LONDON, E.0.1
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SWITCHGE: R

NkVduplicate busbat compound filled metalclad switchboard

sectionahsed with fireproof doors. It has solenoid-operated

breakers and on-load oil-immersed selectors. Equipped for
automatic fire-fighting and smoke detection, it is typical of the
clean workmanship and robust design of all J. 81P. Switchgear.

JOHNSON & PHILLIPSLTD., CHARLTON, LONDON, S E.7
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The Medway Corrugated Paper Co.

Review December 21, 1945

and Industry is once more
engaged on normal work, so niany
products which have not been
made during the war will again be
travelling securely in MEDWAY
cases. Meantime we are happy
to co-operate in your planning
and submit designs of suitable
packs for your consideration.

May we begin to help you notv ?

Nr. 4aidstone, Kent.

lendtm Salts Offkt: Black/nnri Home, New Bridge Sret, lemAmBC,
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FROM SECRECY TO BROADCASTING

The Ambush by G. D. Howianason

part from the fame of its salt springs, Droitwich ranks in history

, with those localities which provided secret asylum for survivors of
lost causes. At Hindlip Hall in its vicinity, Gunpowder Plot conspirators
defied search for eight days, and, later, Westwood Hall was the hide-out
of many a Royalist during the Commonwealth.
To-day Droitwich has reversed its role — it has become informative ; for
there stands the great Regional Transmitter of the B.B.C. Altogether
three Alton batteries have been installed at this station —two for trans-
mitter purposes, the third as a stand-by against generator failure. A
notable tribute to Alton reliability.

ALTON

BATTERIES OF MERIT

THE ALTON BATTERY COMPANY LTD., ALTON, HANTS
Sole Suppliers of Fuller Stationary Batteries
Telephone : Alton 2267 and 2268
Telegrams : ‘ Battery, Alton’
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Service

ICRANIC ELECTRIC CO. LTD. specialise
ip 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
IGRANIC.

Illustration shows type 1030 Combined
Stator and Rotor Starter.

CIGR(flIC|
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IGRANIC ELECTRIC CALTP
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A usterity Generation

Limitations Upon Technical Advance

N considering the programme for new

generating plant announced recently
by the Central Electricity Board, one
naturally asks how far it will embody the
most advanced practice that has been
shown to be technically possible. Formerly
decisions could be made with a reasonable
degree of confidence mainly by balancing
the estimated value of operational savings
against the increased charges incurred in
securing them.

With the prevailing uncertainty as to
the trend of coal prices and manufacturing
costs, straightforward economic compari-
sons of this kind can no longer be drawn.
Moreover, even if these factors were stable
they would not now be the dominating
ones. A new overriding requirement is
that enough generating plant of high
efficiency and reliability shall be manu-
factured and installed as quickly as possible
to serve immediate needs. It seems prob-
able that even the 4 5 million kW projected
will leave little margin over the expected
growth in electrical demand during the next
few critical years.

Retarding Factors

There have to be taken into account
inevitable manufacturing difficulties, such
as those due to scarcity of labour, dispro-
portion between the different types of
craftsmen available and competing claims
of export and essential home services for
products as well as delays from protracted
statutory inquiries regarding power station
sites. Thus, the fear expressed recently by
Mr. W. Dixon at Newcastle-on-Tyne (see
our issue of October 19th), that the com-

pletion of the extension programme is
likely to be in the main at least a year late,
seems likely to be only too well grounded.

For the sake of rapid construction in
what amounts to a national emergency,
some measure of uniformity is, therefore,
forced upon the industry. Steam condi-
tions present the aspect that lends itself’
most readily to standardisation. A 900
Ib. per sq. in. pressure has been generally
adopted for new 50,000-kW turbo-alter-
nators, though for smaller outputs 650 Ib.
or so is being retained. Few further
1,250-Ib. installations, which might have
been expected in greater number as the
next stage, are being made.

Steam Temperatures

On the other hand steam temperatures,
which have a much more important
bearing on thermal efficiency, are being run
up to close on the upper limit cf proved
reliability over long periods with alloy
steels, 950 deg. F. at the turbine, although
in some cases, including re-heat sets, less
expensive carbpn steel is being employed
at temperatures somewhat above 800 deg.

Hydrogen cooling is being applied to
3,000-RPM alternators for outputs above
50,000 kW, where its advantages are more
clearly established. As a means ofimprov-
ing" exciter reliability, the three-to-one
speed reduction of direct-driven machines
suggested by Mr. Dixon appears to offer
advantages over separate motor-driven
units.  Automatic boiler control is a
feature of most of the new stations, with
its merit of economising labour. From
the examples cited it is clear that manu-

i PQLITECHNIKIj
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facturers—within the limits imposed by the
foregoing considerations—are taking full
advantage of recent engineering develop-
ments. The present position has to be
accepted as part of the price paid by Great
Britain for rehabilitation as a result of
its lone stand at the critical phase of the
war, when the responsible Ministry found
itself unable to allocate labour and
material to the construction of plant to
the extent asked for by the Central Elec-
tricity Board. At the same time enough is
being done to demonstrate that plant of
both standard and more advanced types
can be manufactured to meet any manner
of needs.

The relaxation in labour

Labour control which has been
Control announced does not
appear to affect a large

proportion of workers in the various

branches of the electrical industry as in
these the majority of establishments are
scheduled wunder the Essential Work
Orders. These Orders cover 8f million
people (including 2\ million women) out

of a total industrial force of about 16
million (including 6 million women). It is
proposed, however, to release industries

from the scope of the Orders as quickly as
possible, three months’ notice being given
in each case.

There appears to be
American Aid general agreement that the
terms on which the United
States offers to lend Great Britain the sum
of $4,400 million are hard but the best
obtainable in the circumstances. The
position as regards repayment is not clear
but one thing at least is certain: that is, our
export trade must be raised very consider-
ably above the pre-war level—an increase
of 75 per cent, seems to be the accepted
idea. To this the electrical industry must
contribute in a great measure and present
indications are that given the necessary
labour it will succeed in doing so.

Board of Trade statistics
show that there has been a
substantial rise in the
volume of domestic elec-
trical appliances for the home market since
the end of the European war; the figures
are reproduced in this issue. The advance
appears to have been greatest in the case
of the smaller appliances, notably irons
and vacuum cleaners. There has also

Appliance
Production

Review December 21, 1945

been a substantial increase in the produc-
tion of fires and radiators which, in the
third quarter of this year was running at
something under 40 per cent, of the pre-
war rate. The figures of cooker supplies
do not show the increase which might
have been expected, nor do those relating
to water-heating equipment. This is
probably due to the fact that the statistics
exclude goods made against Government
contracts.

Mr. Shinwell’s Vvery
Coal and definite pronouncement
Charges last week that the era of

cheap coal had ended and
that no reduction in the price could be
hoped for will set many electricity supply
undertakings thinking. For the past few
years they have seen coal prices going
from height to height but have still
refrained from recovering the full cost by
increasing their charges, hoping that one
day coal would become cheaper. Now
they will know that their hope was a vain
one and will have to study very seriously
the charges to consumers who are not on
coal-clause agreements.

The importance of Tech-

Technical nicalcolleges in the training
Colleges of electrical engineers was
emphasised in the I.E.E.

Reports on Further Education. Of the

6,000 recruits in all grades, from profes-
sional engineers to foremen and craftsmen,
expected to be needed by the electrical
industry annually after the return of
settled conditions, no fewer than 5,600
would be drawn from these establishments.
The co-operation of regional and local
colleges is essential to enable each kind to
contribute according to its capacity. It
is now some eight years since the Regional
Advisory Committee for the Manchester
District took in hand the integration of
centres of technical education over a wide
area and its recently issued Students’ Guide
presents a view of a working model of
what the country as a whole requires.

Although the first
Christmas since the war
will be almost as austere
as the last six it will be celebrated in a
less strained and anxious atmosphere. It
is therefore with greater confidence than
for a long time past that we wish our
readers a Merry Christmas.

Greetings
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Temperature Treatment

Specialised Processes in Bolt Manufacture

N the Electrical Review of November 30th
we published an illustrated article dealing
with electrical applications in the production
of bolts and studs, excluding the heat-
treatment processes, at the Glasgow works
of A. P. Newall & Co., Ltd. Our objdct
now is to outline the
many specialised heat-
treatment processes
which we saw in the
works, including some
very fine examples of
induction heating.
Some of the equip-
ments employed have
been constructed to
the company’s special
requirements. The
heat-treatment pro-
cesses common to the
manufacture of all four
main classes of the
company’s products,
“ Hitensile,” “ New-
alloy,” “ Newallastic ”
and “ Hi-Tem ” bolts
and studs, are harden-
ing and tempering, and
except for differences
in the operating tem-
peratures—800 to 850 deg. C. for hardening
and 500 to 650 deg. C. for tempering—the
furnaces installed in the works devoted to
these two processes are similar in all respects.

In some cases the work is brought out from the quenching medium by a
60-kW carburising furnace (right) has an

worm conveyor (left). The

output of 10 cwt. in 24 hours

The hardening and tempering furnaces are
of the Birlec conveyor type in which the
work, while travelling through the heating

chambers on conveyor belts, is subjected to
radiant heat from electrical resistance ele-
ments. The work in all cases is the finished
bolts and studs, apart from heat treatment,
and in some cases the loading equipment
consists essentially of a magnetically vibrated

The hardening and tempering furnaces are of the conveyor type, each
with a magnetically vibrating loading platform

platform which is hopper fed. The vibrator
distributes the bolts evenly over the conveyor
surface at the front of the furnace, and the
belt carries the work slowly through the
heating chambers to
the discharge end
where the bolts fall
into a quench tank
which, for some
furnaces, contains oil
and for others water.
The furnace conveyor
is driven by a constant-
speed 710-RPM 2-HP
motor, with trans-
mission via a variable-
speed gear box which
provides for conveyor
speeds representing
from 20 to 80 minutes
for the complete'travel of the work through
the furnace. In some instances the work is
brought to the surface from the quenching
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medium by a worm conveyor in a perforated-
drum housing, and in all cases it is delivered
into suitable pans at the shop floor level.

Associated with the higher-grade products, this 3-chamber muffle-
travelling quenching tank,

type furnace, complete with
tempers and normalises bars

The work is heat treated in an inert atmo-
sphere to prevent scaling during the treatment.
There is a gas seal to each furnace, in which
town gas is specially treated to remove
moisture and sulphur. The gas is mixed
with air and burned, and
the products of combustion,
are pressure fed into the
heating chamber to expel
all free oxygen. There are
two gas plants, each of

In the rotary tempering fur-
nace is a rotor which ensures
even distribution of heat and
straightness of the product;
discharging gear in front

which will serve two or
more furnaces.
There are two zones in
each furnace. The first is
a pre-heating zone in which,
in the case of the hardening
furnaces, the work is raised
to 780 deg. C., while in the
final zone the temperature is
raised to the final treatment
temperature. The heating chamber is about
24 in. wide, 12 in. high above the belt, and
about 12 ft. long. There are nickel-chrome

electrically
tripping gear.
are housed in an accessible separate room.
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elements both above and below the carrying
portion of the belt, i.e., at the roof and
the hearth, and these are contained in
refractory built-in blocks by
means of hook pins.

The element banks in
each zone are balanced in
a 3-phase delta system,
with two legs above and
one leg below the work,
i.e., the belt. Thermo-
couples in the heating
chamber operate a mercury
switch which, in turn, ener-
gises a small relay coil on
the contactor. The con-
tactor panel accommodates
tripping switches which are
adjustable to afford about
10 per cent, overload on the
elements. When this figure
is exceeded the main con-
tactor is tripped.

The furnaces are all ther-
mostatically controlled, and
the thermostats operate in
conjunction withCambridge
graphical-type regulators. As a safeguard
against thermostat failure each furnace is
also equipped with a gold-wire heat fuse of
suitable rating. This is accommodated on
the heating-chamber interior wall and is

hardens,

the contactor
For cleanliness the controllers

in circuit with
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At 440 V the rating of each furnace is 100
to 110 kW, and 6 cwt. of work is normally
heat treated per hour. The elements are
operated at below the supply voltage, how-
ever, in order to employ the highest amper-
age possible, compatible with the external
switch and distribution gear costs,
etc., and there is in each case a
transformer for the purpose of
effecting the necessary voltage
reduction to 122 V.

A furnace which heat treats bars
mainly associated with the produc-
tion of the higher grades of bolts
and studs is a three-purpose equip-
ment which will harden, temper and
normalise the bars. It is a muffle-
type furnace with three heating
chambers, each chamber having its
own separate charging and discharg-
ing doors. At the front of the
furnace is a three-compartment
quenching tank into which the
heated bars are discharged and
which provides for oil or water
quenching or air cool-
ing as desired. The
tank rests on a tra-
versely travelling plat-
form, so that any tank .
compartment can be
brought into line with
any heating chamber
for convenient dis-
charging. The platform
is motor driven and
automatically stopped
at the required line-
up position by means
ofaspecial pre-selector
device.

The furnace has two
heating zones, the
front one being set
at a slightly higher
temperature to com-
pensate for the losses
consequent on the opening of the doors. The
operating temperatures and the electrical
loadings of the separate heating chambers
are up to 1,000 deg. C. and 150 kW. Roof
elements only for downward radiation to the
bars are provided, and the housing arrange-
ments of the elements are similar to those of
the hardening and tempering furnaces already
described. The control arrangements are
also similar. This furnace is likewise
equipped for treatment of the work in an

Electrical
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inert atmosphere. It is capable of dealing
with 10 cwt. of work an hour, embracing all
three treatments, at a total working load of
150 kW.

Another recently installed furnace in the
development of which the company played

Above: No. | station of the in-
duction heating plant provides for
the surface hardening of pins and
the like. Left : The work is passed
through the central inductor at a
speed of about 100 in. per min.

a considerable part is the
Newall-Birlec rotary tempering
furnace which deals with bars
used mainly for the production
of “ Hi-Tem ” and *“ New-
allastic ” studs. It has a rotor
which revolves slowly inside
the heating chamber and
which accommodates six tubes,
each of about 8 in. diameter. The bars are
charged into these tubes and the rotating
action permits the bars to roll round inside
the tubes during treatment, thus ensuring
thoroughly uniform distribution of heat
throughout the work and straightness of the
finished product.

The furnace is a single-zone type and the
heating elements are arranged on the two
side walls of the heating chamber. The
fixing and construction arrangements of the
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elements are similar to those already described.
Even distribution of heat throughout the
chamber is assisted by two atmosphere
agitation fans suspended through the roof.-
The temperature difference between any two
points in the chamber is not more than
3 deg. C. The total electrical loading is
150 kW, the maximum operating temperature
is 700 deg. C., and the output is about 10
cwt. per hour.

We saw also two carburising furnaces used
for heat treating special pins. In one case
the hearth measurements of the heating
chamber are 2 ft. by 4 ft. and in the other
3 ft. by 5 ft. The car-
burising boxes are con-
structed of “Cronite
a chrome-nickel-iron
alloy, and in position
the charge is com-
pletely surrounded by
elements, i.e., on the
roof, hearth, walls and
door. Door switches
are so arranged that
when the door is
opened all the ele-
ments are immediately
switched off.

The furnaces are
loaded at 40 to 60 kW,
respectively, and their
capacities are 6 and 10 cwt. per 24 hours.

Another recent development is high-
frequency induction heating whereby the
work actually constitutes the core in the
magnetic field within an inductor coil which
is supplied with low-voltage high-frequency

A feature is the simple construction of the inductors to suit the shape

of the work pieces

Electrical
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current, so that by the currents induced in
the work heat is rapidly generated at the
work surface. The degree of penetration
depends on the input and time of the applica-
tion, and to some extent on the frequency
employed. The plantinstalled for this process
includes an Electric Construction Co. 100-
kW motor-generator set with a 10,000-cycle
output to four stations. No. 1 station pro-
vides for the surface hardening of pins and
the like; No. 2 for the selective hardening of
socket and tappet screw heads, the points of
brake adjustment screws, etc.; No. 3 for bar
hardening and tempering; and No. 4, which

At No. 3 station (induction heating) the bar passes slowly through a

multi-turn coil

is not yet actually installed, for the rapid
heating of blanks for subsequent hot forging.
The induction heating equipments used at
the stations are Electric Furnace Co. and
Birlec products.

Nos. 1and 2 stations are supplied through a
transformer with a 25 to 1
ratio, thus enabling a single-
turn inductor to be used.
The work is passed through
the inductor at a speed of
about 100 in. per min,
which results in a depth of
penetration of 40 to 50
thous. on a 1-in. diameter
pin. Immediately after
passing through the induc-
tor coil the work is
quenched by a high-pres-
sure water spray to a
resultant hardness of 60 to
65 C. Rockwell. The
advantage of this method
of surface hardening is that
85 per cent, of the penetra-
tion is retained at_the full
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The number of turns on the inductor coil (No. 3 station)
to afford

is sufficient to reduce the voltage enough

ample current

hardness figure. Thus, for spring pins and
similar applications, an even rate of wear can
be expected throughout the depth of the
hardened zone. Another feature is the simple
construction of the inductor coils to suit the
shapes of the work pieces.

The inductor of No. 3 station is a multi-
turn coil through which the bar passes
slowly, allowing the surface heat to penetrate
to the centre of the bar. Immediately on
leaving the inductor coil the bar is quenched
by a water spray. The machine may be so
arranged that the bar
progresses to a further
coil by which it can be
tempered, so that hard-
ening and temperature
can be effected in one
operation sequence with-
out deformation of the
bar which is thus suit-
able for centreless grind-
ing. No transformer is
necessary in this case as
the numberiof turns on
the inductor is sufficient
to reduce the low voltage
enough to afford ample
current.

In No. 4 station the
blanks will be fed into
the coils automatically,
and the timing and ejection also automatically
effected. The treatment time is so short that
little or no scale is formed, and a very clean
line of demarcation results between the por-
tion heated and the original stock.

Incorporated in the high-frequency system
is an “ Eccodyne ” voltage regulator—an
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electronic device with valve control
which evens out fluctuations in the
generator voltage. The valves operate
a small motor-generator set which
imposes a voltage on the field system
of the high-frequency generator, thus
maintaining . constant-voltage con-
ditions.

The title of this article, temperature
treatment, as against heat treatment,
was prompted by one of the latest
developments in the hardening of
high-speed tool steel, namely, the
application of sub-zero temperatures
(—120 deg. F) in the “ heat’-treat-
ment cycle of this steel. It is a
“ Deepfreeze ” equipment, the essen-
tial purpose of which is to change the
austenite retained after hardening into
martensite, to increase the cutting life of the
steel. It has two compressors, one of which
compresses propane gas and the other ethane
gas, in a cascade system. The refrigerating
chamber is 24 in. in internal diameter and 30
in. deep. Itis essential that this machine shall
operate continuously, because if it should
stop for more than 30 min. the gases would
expand in the system to a pressure above that
of the safety blow-off valves. The ethane is
circulated in an evaporating coil in the jacket
between the refrigerating chamber and the

One of the latestdevelopments is the application of sub-zero temperatures
in the ™ heat "-treatment cycle of high-speed tool steel

chamber heat insulation. The temperature
of the chamber is governed by an expansion
rod which actuates a switch which controls
the ethane compressor motor.

Also in the system is a “ frost back ” device
which controls the pressure at which the
ethane is returned to the compressor. On
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the high-pressure side of the compressor is a
pressure control which, when the pressure
rises to a predetermined point, starts up and
runs the ethane compressor until the'pressure
falls again. A comprehensive range of tool
heat-treatment furnaces installed in the works
includes preheating, salt-bath, tempering and
carburising equipments.
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We are indebted to Mr. A. P. Newall,
managing director, for permission to visit
the works and to publish this article, and to
Mr. A. P. Newall, jnr., director, Mr. C.
Reid, works manager, and Mr. A. Wilson,
assistant works manager, for their help in
compiling the above nptes and taking the
accompanying photographs.

Transformer Failures

Principal Causes and Suggested Remedies

PENING the discussion on Dr. E. Billig’s

paper on“ Mechanical Stresses in Trans-
former Windings,” presented to the Trans-
mission Section of the Institution of Electrical
Engineers (summarised in last week’s issue,
p. 864), Mr.C. W. Marshall (CEB) said
that during the war faults on the grid system
grew to many times the normal and some
thousands of short circuits were caused by
enemy action and by our own balloons and
defensive measures. Grid supplies were,
however, never seriously interrupted due to
failures of transformers and none of the
few failures of the type described in the
paper occurred in grid transformers. Failure
of end rings and imperfect clamping had been
the main cause of the faults. Unsatisfactory
sizes of conductors and shrinkage of the
insulation had also caused trouble. Some
of the secondary system protective equip-
ment was too slow and primitive.

Mr.D. P. Sayers (Birmingham Electricity
Department) said that, while the majority of
transformer faults were electrical, faults did
occur due to mechanical forces. Faults in
tap changing gear, nearly all comparatively
trivial, frequently led to more serious troubles
and supply interruptions. Mr. J. B. Hansel1
(Metropolitan-Vickers) suggested that failures
of large transformers on short circuit were
very rare and he knew of only one case. In
view of the prevalence of secondary effects it
was difficult to know where to improve
transformers because it was not always
possible to find out where the original
trouble had been. He briefly, described a
method for measuring the short-circuit forces
on an experimental transformer.

Mr. L. Smith (British Electric Trans-
former Co.) remarked that in large trans-
formers the designer had to meet so many
requirements that it was obvious that in a
well-balanced and reputable design, the
hazards or trends in regard to forces were

counterbalanced by quite adequate supporting
area and strength of supports as part of the
exercise of the designer’s art. Mr. R. H.
Aberl (C.E.B.) suggested that it might be
worth while for users to give greater freedom
to designers in regard to impedance and
clamping. He also urged greater attention
to l.v. windings.

The chairman, Mmr.E. T. Norris (Ferranti),
said that there were other characteristics of a
transformer to be considered and it would be
very unfortunate if consulting engineers and
purchasers of large transformers were to
take any of the conclusions in the paper as
they stood and insert them in specifications
as prohibitions or stipulations. High-pressure
clamping was a very debatable point indeed,
and it was essential not to come to a con-
clusion as to the cause of failures without
the most careful consideration.

The author,* replying, agreed that faults
on large transformers were rare. That was
because the reactance of the supply system
was fairly large as compared with the
reactance of the transformer. Manufacturers
should give users some instructions regarding
adjustable clamps.

Gairloch Distribution Scheme

fk N Tuesday the North of Scotland Hydro-
Electric Board published its distributior
scheme for the Gairloch and Aultbea district ir
north-west Ross-shire. This, the Board’s Third
Distribution Scheme, has now been submittec
to the Secretary of State for confirmation. The
scheme is planned to serve an area of 180 sq
miles round Loch Ewe and Loch Maree. With
52 miles of h.v. and 36 miles of lL.v. distributior
lines, it will make electricity available to ovei
, P®r cent, of the total population of abou
distribution area. The electricity

W|il be generated at a power station on the

River Kerry. The generating station anc
reservoir form part of the Board’s Seconc
Constructional Scheme which included the

Tummd-Garry project, and it therefore receivec
the approval of Parliament along with the
Tummel-Garry project last month.
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Power Plant
Some Principles

SCHEME for the construction and

extension of a power station can be
divided into two principal stages: first,
the outlining of the project and preparation
of estimates; secondly, the detailed design
and execution. After the plant and con-
ditions have been decided, the preliminary
scheme is developed by a series of successive
approximations to the point where specific
requirements can be stated and detailed
design can begin. Typical plant dimensions
are obtained from existing records or from
possible suppliers. Alternative layouts are
tried in the drawing office. Some specific
limiting factors commonly become evident
at this stage and require detailed examination,
leading perhaps to the
abandonment of some of the By /. D.
alternatives. Time, effort and b.sc,m.le.e.
discouragement at the
drawing-board stage are less serious than on
the site and must notweigh against the
attainment of the bestresult. Decisions
cannot be held up indefinitely, however.

When the form of the project has been
decided, estimates can be drawn up for
obtaining financial sanction. A detailed
description, accompanied by estimates, should
be circulated to all staff concerned. After
general scrutiny by them it will be passed
to the appropriate national or other body for
authorisation.

Estimates must be made accurately and
in detail and be sufficiently comprehensive
to avoid subsequent explanations and supple-
mentary estimates, which delay the job. It
is a mistake to cover omissions by deliberate
over-estimating. A “spot” estimate
multiplied by two * for luck ” may still
be inadequate, because insufficient thought
has been given to detail. Nevertheless, if 90
per cent, accuracy can be obtained by four
weeks” work while four months are required
for 99 per cent., the extra time could not be
justified under present conditions.

Enough money (allocated separately for
plant and buildings) must be allowed—for
alterations to existing buildings and plant.
Skimping in this direction may lead to
valuable assets being spoiled. The two
sections are commonly handled by separate
executives and each must know what money
is available.
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Construction
of Organisation

The starting of detailed design of buildings
and foundations, which comes next, requires
at least approximate dimensions of plant.
The method of selection of plant has, there-
fore, a determining influence on progress.
Selection may be by competitive tendering,
by choice based on existing installations or
personal preference, or, at present, by official
direction.

Free selection enables the quickest start
to be made. Competitive tenders, which are
often necessary to conform with standing
orders or are sometimes desirable on technical
grounds generally cause loss of time, as even
preliminary dimensions cannot be obtained
until the specifications have been completed
and tenders selected.

The time spent on the initial
draft of a specification will
be about half or less than
half that required for its completion. The
draft has to be read, circulated to all parties
concerned, amended, retyped and ultimately
duplicated or printed. A specification for a
major item of plant is unlikely to take less
than six weeks to produce and may well take
twice as long. An existing specification can
seldom be wused “en bloc,” and any
appreciable modification will entail complete
redrafting. The specifications and bills of
quantities of the civil engineer can be disposed
of comparatively quickly without waiting for
detailed discussions with other parties,
subject to the general approval of the plant
engineers and the correct provision of pipe
ducts, cable entries, points of access and other
features not always obvious from the plant
drawings.

With I.E.E. Model Conditions and so many
Standard Specifications there might appear to
be little left to specify. This is not so; in
fact these standards specifically impose
upon purchasers the duty of precisely
defining their requirements. It is to be hoped
that this condition will improve as
standardisation progresses. For example,
the B.S. for steam turbines could take much
more responsibility off the shoulders of the
purchaser than it does.

The following points should be observed
by the purchaser. His specifications should
take a standard form and should cover every
item of plant; this saves a great deal of

Campbell,
.A.M.i.Mech.E.
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correspondence. Most undertakers have
standard conditions applicable to all con-
tracts, but there are always additional items
applicable to one set of contracts {e.g., site
conditions, painting and lagging) that can
and should be made uniform.

Matters liable to be overlooked are
responsibility in each case for earthing
electrical plant, site tests, clear labelling of
all plant and controls and procedure for
handing over. The need for the provision
of a contingency sum in the contract should
be borne in mind.

Terminal points should be specified with the
responsibility for connecting up. All border-
line cases, including chequer plates, support-
ing steelwork, foundation bolts and limits of
drawing-office  responsibility, should be
defined. Care should be taken that specified
procedure conforms to the usual practice
of the trade, unless there is definite reason
for departure according to a predetermined
and rational plan. A standard condition
should require all work to conform to relevant
British Standards in force at date of contract.

Other matters that must be settled are
site storage conditions, handling facilities,
responsibility for giving or asking for access
to site and overtime conditions. Spares,
drawings and instruction books, on an
adequate and stated scale, must be properly
handed over and identified and the drawings
to be approved and the inspection required
(if any) should be defined. Although a
matter verging upon design, it is important
in specification drafting to remember that any
feature that is not substantially necessary to
the functioning of the plant will sooner or
later fall into disuse or decrepitude. Such
items, however attractive and ingenious, are
better left out.

Importance of Correct Sequence

To maintain uniform progress, specifica-
tions must be tackled in the right order.
Major items of plant and main pipework
come first. To extend or construct a new
station takes two or three years and many
important items can and should be left for
a year or two after the commencement of
the scheme. Being too early is as wasteful
of time as being too late, and unwanted
contractors and material clutter up the site.
Auxiliary cabling and wiring cannot usefully
be considered as a whole until all other
design work has been finished, which usually
means the time when erection of the first
plant items is about to commence. Con-
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ductors and small pipework will then be
designed into the job, wusing runs and

terminations reserved and envisaged from
the start. Such work must be done to
drawings and not left to the improvisations
of numerous erectors.

While due account must always be taken
in specifications of the preferences and
suggestions of operating staff, the latter have
a specialised outlook and generally have
little conception of the nature of con-
structional work and the problems of design.
Entrusted with a simple exercise in layout,
an operating engineer at his first attempt
usually ignores the principles of easy access
and convenient operation. Conversely he is
apt to expect perfection when this is plainly
unattainable. His suggestions, more than
his requirements, require careful scrutiny;
absence of comments should not afterwards
be brought up against him. Consultation
with staff is best confined to specific cases,
complete responsibility resting with the
executive engineer who must be competent
to judge on operational matters.

Drawing-Office Work

The apportionment of drawing-office work
between purchaser and contractor is largely
dictated by circumstances, but a reasonably
clear understanding is advisable, by specifica-
tion or correspondence, about borderline
cases. The plant contractor will provide
information to determine foundation details,
but they will generally be designed by the
purchaser. The positioning of auxiliaries
and control panels may be fixed by purchaser
or by mutual arrangement with the con-
tractor at a conference arranged for this
purpose.

Layout proposals committed to paper
tend to become permanent. All lines on a
drawing look alike, and six months after
they are drawn there is nothing to indicate
which were considered carefully and which
were not. Therefore a preliminary proposal
should not be committed to paper unless
either it has had all the consideration of a
final proposal, as far as knowledge at the
time permitted and is technically sound, or
the whole drawing or scheme is clearly
marked provisional or preliminary.

For development of layouts a drawing-
office staff normally experienced in building
and civil works, with the guidance of a plant
engineer, can cope with n\ost of the ordinary
problems of simple plant layout. Where the
layout is complex or where there are extensive
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alterations to existing plant, the demands
on the engineer’s attention become excessive
and one or two experienced plant draughts-
men are necessary in order to prevent ill-
conceived alterations impairing existing plant.
The existence of separate executives for plant
and buildings necessitates a firm routine
for interchanging, and checking information.

Plant contractors should be required to
submit progress charts showing their
programme of manufacture, delivery and
erection. The purchaser should compile
similar charts for special items showing dates
of alterations to existing plant as well as all
stages of purchaser’s design and construction.
Although on account of the slow progress
of such work the programme is usually
well fixed in everyone’s mind and reference to
progress charts is infrequent, they are valuable
for the control ofthejob. Of moreimmediate
value are detailed programmes for all
operations involving existing plant. Altera-
tions affecting running plant must be planned
well in advance and committed to paper,
copies being sent to all concerned. The
operation can then be carried through
without the distracting necessity of planning
at the same time.

When an extension or construction
programme is carried out with an existing
operational or general duty staff the engineer-
ing of the separate contracts can well be
divided among them. It should be a rule
that one person only forms the point of
contact with each contractor. Sub-
contractors must always be approached
through or with the knowledge and approval
of the main contractor.

Scrutiny for Errors

All drawings submitted for approval must
be scrutinised carefully for general technical
errors, as the makers cannot be assumed to be
infallible experts, some having recurrent and
characteristic faults. Specialists in the
undertaking should be consulted as necessary,
and the drawing office must as a matter of
routine look over all drawings and check
as required for conformity with the general
layout. Commonly several days or even
weeks may elapse before approval, with
or without comments, can be given. In
general, purchaser’s approval does not
absolve the contractor from responsibility
for the correctness of his drawing or design.

For the execution of the work at least
two clerks of works are required, one for
civil and building work and one for all
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mechanical and electrical plant, pipework
and wiring. Their duties will be as follows:—

(1) Continuous supervision and inspection
of all contractors’ work in respect of quality,
accuracy, conformity to drawingsand samples,
and progress; therefore they must be present,
or be represented, at site during all hours
when the contractor is at work; they must be
prepared to exercise initiative in helping
contractors to overcome local difficulties.

(2) Checking time and signing time sheets.

(3) Disciplinary control of contractors,
liaison between contractors and purchaser’s
staff and assistance to contractors in pro-
vision of services usually required.

(4) Organisation and supervision of storage
and handling arrangements.

(5) Observation of safety and Factory Act
requirements and checking notification of
accidents.

(6) Taking over of spares, tools, Kkeys,
drawings and instruction books, ensuring
that these are complete and correct, and
passing them, properly recorded and receipted
to the parties concerned.

(7) Providing against later shortage of
stocks of special materials and lubricants
required by the new plant; the use of un-
suitable lubricants often begins with an
oversight in this way.

(8) Organisation of tests in collaboration
with the contractor.

(9) Organisation of handing-over pro-
cedure and ensuring that all operators are
properly instructed; this is a critical period
during which there .is danger of respon-
sibilities falling between two parties; all
arrangements made must be confirmed in
writing.

During the guarantee period there will be
unfinished, experimental or unsatisfactory
items to be attended to, requiring whole or
part-time attention from a contractor.
Towards the end of the guarantee period the
clerks of works must clear up all outstanding
points before the contractors finally leave.

The foregoing outline of the general
organisation of a constructional or extension
scheme is written principally from the point

of view of the plant engineer. Technical
problems, being innumerable, have been
avoided. Too much stress cannot be laid

upon the necessity for technical competence
and technical alertness of all staff directly
concerned. A broad view of the scheme and
an exhaustive knowledge and understanding
of detail are equally essential to the successful
completion of the work.
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(Unbalanced Loads

Practical Methods of Calculation for Medium-voltage Overhead Lines
By A, G. Milne, am.iee.

HE extensive building programme and

the brake on normal development
during the war will cause a rapid increase in
medium-voltage overhead distribution
systems, introducing a variety of problems
which  will require increasingly precise
engineering technique. Only the cheapest
designs, consistent with efficiency, will be
admissible.

The major factor is voltage regulation, for
unless this is efficiently tackled, the usefulness
of a system is seriously lirpited. Capital
expenditure is influenced by the degree of
regulation, and as the tendency towards
standardisation fixes spacing and size of
conductors, improvement can be effected by
greater utilisation of available copper.

The approximate formula for voltage-drop
calculations, IR cos ©+ IX sin $is limited
in application to straightforward cases of
balanced load on a line, the separate con-
ductors of which have equal impedances.
For unbalanced impedances and unbalanced
loads problems are best solved by the method
of symmetrical components, used mainly for
the calculation of unbalanced fault conditions
and circuit unbalance. However, as this
method is rather involved, it offers no
practical solution.

Simplifying"™ Procedure
Fortunately, in practice extreme accuracy

is unnecessary, so that simplifying assump-
tions can be made. Unbalanced currents,

current asymmetry, unsymmetrical spacing
of conductors and phase sequence all
affect the amount of regulation. With un-

symmetrically spaced conductors in an
untransposed line there is a transference of
power between conductors in the magnetic
field, which causes a variation in the values
of resistance in each conductor; also in-
ductances differ, while the degree of current
balance, current symmetry, and phase
sequence affect the mutual inductances.

The resistance and reactance of a conductor
cannot be dissociated from the current
flowing in it and from the currents flowing
in adjacent conductors. A true appreciation
is obtained only when the product of the
current and impedance is considered in its
vectorial relationship. This requires the

application of. a rigorous solution, the
fundamental vector equations of which are
developed to provide a voltage drop in vector
form for each phase and neutral conductor.
The general fundamental equations are
shown below:

Methods of Treatment

The symbolic representation of instan-
taneous vector voltage drop in three phases
and neutral, A Eb etc., is shown thus:—

A Ej = I4R f jajfLjl, + M2.1L + M31L +
M4x14) vector volts per cm.

A E2= TR +jaid22 + M21L + M3213+
V4.2 14) vector volts per cm.

A Ej = I3R + jai (L313 + M311j+ M3212+
M4.314) vector volts per cm.

A E2 = I4R + jai (L4l4 + M4l114 + Ma212+
M4.313) vector volts per cm.

where R = AC resistance in ohms per cm of

conductor, L = self-inductance in henrys

per cm. for each phase to an imaginary neutral,

and M = co-efficient of mutual inductance

between conductors in henrys per cm.

By substitution of the instantaneous values

of current in each conductor in each
expression and division by the current
associated with each expression, values of

R and X are obtained. These values, when
expressed as a percentage of the approximate
values, obtainable from any handbook
tables, show differences in some cases which
appear appreciable, but when worked out in
terms of voltage drop they prove to be of no
practical consequence. It follows, therefore,
that a simplification can be introduced, as
for all practical purposes Rcand X for each
conductor can be assumed to be equal for
any arrangement of conductor, spacing and
current balance likely to be encountered.

The calculation of voltage drops can then
be reduced basically to a single vector
multiplication of a current and an impedance
for each phase and neutral, and the change
in line and phase voltages can be determined
by vector additions and subtractions; that is,
calculation by the symbolic method, using
rectangular co-ordinates, which enable all
vectors to be drawn. To be of practical use,
however, further simplification is needed,
and this is obtained by reducing the symbolic
method to simple algebra by the use of
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variations of the
IR cos ¢ + IX sin &

The magnitude and direction of the
neutral current vector in time phase is derived
from the vectorial relationship of the phase
currents, and it is thus possible to obtain the
total value of voltage drop or rise for each
phase and the neutral by the use of simple
algebraic expressions, without a sacrifice of
accuracy of practical significance.

For the purposes of this article, all refer-
ences are to a standard form of 400-230 V
overhead line, with 7/0-136 in., 0-10 sq. in.

approximate formula

hard-drawn copper conductors in vertical
formation with 12-in. spacing, though the
general formulas given below, will apply

equally to lines involving any size, spacing,
and geometric arrangement of conductors
commonly encountered in such systems.

Fig. |1.—Voltage regulation : (a) Maximum, when

cos ¢ — cos a = R/Z ; (b) zero, when () —a = — 7
X

or cos <*= sin 0C= "2 ; (c) at unity power factor = IR ;

(d) at zero power factor = IX. Formula IR cos <) +
IX sin < s applicable for cases intermediate between (c)

and (d)
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The approximate formula IR cos ¢ +
IX sin ¢ is sufficiently accurate for use on
single-phase two-wire and three-wire and
three-phase  four-wire circuits, assuming

Fig. 2.— Condition of unbalanced asymmetric loading
in R and Y phases

Er reference axis; <r and (J)y = angle of current lag;
= neutral current angle to reference axis

balanced conditions in the last two cases.

The values of R and X are obtainable from

handbook tables or X may be calculated
2irf

from the formula X 1000 (0 1021 + 0-741

loglo in ohms, where r = radius of con_

ductor in inches, and d = distance between
conductors in inches. With unequal spacing,
d is taken as the mean spacing and is equal to

di X ds x d3

Regulation is defined as the percentage
rise in load-end voltage, Er, when full load
is thrown off, the sending-end voltage, Es,
remaining constant.  Approximately, Ea —
Er = IR cos ¢+ IX sin & Expressed in a
more convenient form, IR cos & + IX sin $=

X \ R
1z cos + 2 sin$J° now z =

X .
z = sin @ = 1Z cos & —a), where 4 is

cos a’

power-factor angle and a is line impedance

angle.
From this it can be seen that the regulation
is a maximum when the p.f. angle = line

impedance angle, i.e., = a or p.f. = ~ and
the regulation is zero when ¢ —a =

cos (>= sina = ~ and also that the formula

is applicable only between the limits when
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the p.f. is unity and zero lagging. For leading
ower factor-the formula becomes IR cos 6 —
X sin 4,

The vector diagrams in Fig. 1 show the
voltage relationships at different power
factors for one phase, and also how the
accuracy of the formula can vary with line
impedance angle and power factor. It
should be noted that in single-phase two-wire
cases, the errors are accentuated due to the
displacement of the neutral voltage at the
load end (not shown in diagram). Therefore,
within the limits stated, this formula is
sufficiently accurate for all practical purposes.

A common condition of unbalance in
practice is the loading of one phase of a
three-phase line. The approximate formula;
for this case, with a load connected between
R phase and neutral and phase sequence
R Y B may be written as follows:—

R phase, voltage drop to neutral, very

nearly = IR cos $ (Rr + RN +
Tk sin B (Xk + XN) e, 1)
Y phase, voltage rise to neutral, very
nearly = IB Rscos (60 +</>) +
Tk Xn sin (60 + 9D 2)
B phase, voltage rise to neutral, very
nearly = Ir Rn cos (60 — § —
Ik Xfj sin (60 — B 3)

1, 2 and 3may be written:

Equations
R to N drop = 2 X | (Rcos$+ X sin §);
Y to N rise = IR cos (60 + § + IX sin

(60 +<B); Bto N rise = IR cos (60 — < —
IX sin (60 — g; where all quantities are
scalar and = power factor angle.

For the condition of unbalance where two
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give the neutral current: IN= Ir 1
In = Pn - jlll« = (I'k = j lur) + (Py

jlay) and 8 = angle of neutral current with

respect to the reference axis tan 8 =

Having established values for In and 8,
the approximate voltage conditions for the
three phases, for the same phase sequence,
are then given as follows:—

R phase: voltage drop to neutral; drop in
phase = Ir (Rr cos 4 + XE sin 4R);
rise in N = IN [(Rn cos 8 + XN sin 8)].
Y phase: voltage drop to neutral; drop in

phase = 1Y (Ry cos ¥ + XY sin $Y\
rise in N = In [Rn cos (60 + 8 + XN sin
(60 + 8)].

B phase: voltage rise to neutral; IN[Rn
cos (60 — 8) — Xn sin (60 — 8)].
These equations may be written:—

Voltage to neutral, very nearly:

R to N drop = IR(R cos ¢ + X sin ¥R +
In (R cos 8 + X sin 8) (4)

Y to N drop = IY(R cos & T X sin ¢) +
In [R cos (60 4- 8) - X sin(60 + 8)].. (5)

B to N rise = IN [R cos (60 — 8) —
X sin (60 - 0)] oo (6)
All quantities are scalar: < = power

factor angle for each phase, and 8 = neutral
current angle to reference axis. Conditions
of unbalance and asymmetric loading can
therefore be solved by the above approximate
formulas, in a simple manner and without a
sacrifice of accuracy of any practical signifi-
cance.
Table |
percentage

values and
different

shows volt drops
differences for three

Table 1
Table of Phase to Neutral Regulation

Degree of unbalance Phase

method

R phase loaded, 50 A at unity R 24-69VD
p.f. Y 17-68VR
B 5-36VD

R and Y phases loaded, both R 30 VD
50 A at unity p.f. Y 7 VD
B 12-34VR

R phase loaded, 50 A at 0-5 lag ; R 34 VD
Y phase loaded 25 A at Y 11-9 VD
B 19-75VR

0-8 lag.

Approximate

Percentage error

Symbolic Rigorous ]

method method of approximate
method

23 VD 27 VD 0-9

18 VR 19-4VR Doy

5 VD 5 VD + 02

30 VD 29-6VD + 02

5 VD 5 VD T oo

13 VR 10 VR + 12

34-2VD 38 VD .18

10 VD 13-5VD T %

20 VR 20 VR R

D indicates drop and R rise in voltage.

phases only are loaded the magnitude and
angle must first be established with respect
to a reference axis, of the current in the
neutral. This is accomplished simply in the
following manner, assuming R and Y phases
are loaded (see Fig. 2). The currents in
the loaded phases are added vectorially to

loadings to which three methods were applied
in turn, i.e. (1) a rigorous solution, making
no simplifying assumptions, (2) the symbolic,
using rectangular co-ordinates, making the
simplifying assumption of equal values of
R and X for all phases and neutral, and
(3) approximate algebraic formula-.
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CORRESPOXDEXLt'E

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

CaHing-up of Skilled Men

% COPY of the Electrical Review for
October 19th has just come into my
hands, and | should like to express my
indignation and that also of my comrades,
at the last paragraph of your editorial.
Judging from this and other sources, it
would appear that it is the policy of industry
at home to allow the same men who have
endured the six years of fighting, not to
mention the irksomeness of militan Ufe in
the recent wnr, to continue to execute the
country’s overseas commitments in the peace.
As an electrical engineer who had his
training interrupted 64 years ago by war
service and who now feels that he is at a
considerable disadvantage to those who
have stayed at home in civilian Ufe, | can
only say how strongly | feel that the time
has now come for my replacement by one
of these latter more fortunate persons.
M.E.F. Staff Sergeant, R.E.M.E.
[It was realised when this editorial note was
written that there was a risk of causing indigna-
tion among_Service men. We thought, how-
ever, and still think, that these men are better
served by keeping industry running at an
accelerating pace than b¥ disrupting it by
calling up comparatively few “ key " men.—
Editors, Electrical Review.]

Supplies to Farms

» m’|ITH reference to the letter from Mr.
* Douglass in your issue of November
23rd regarding suppUes to isolated consumers,
it has been generally appreciated in the past
that transformer losses- present a serious
problem. They have become more serious
owing to the increased cost of coal.

On the other hand, the number of isolated
consumers, and hence the losses incurred in
supplying them, usually form a very small
percentage of the total and it is not altogether
reasonable to consider economics in relation
to individual consumers. One must take the
fat with the lean. Undertakings that are
predominantly rural with only very small
power loads do not show losses that are
really  serious. Improved  transformer
efficiencies with lower iron losses would, of
course, help.

While agreeing with the statements of Mr.
Douglass, | would suggest that the way to
get over the difficulty is to increase the
consumption of the farms. This is actually

Ef

happening in many instances. On a sample
of farms the revenue has almost doubled
since before the war, the tariff remaining
the same.

London. W.C.2. H. W. G rivivhtt.

Single-Pole Fusing

ITH reference to Mr. Alex. Milne's

statement that too many, unquahfied
people carry out installation work, this is
only to be expected when one finds* so
many books available at large stores giving
instructions in simple terms on how to do
this and also on how to connect up various
pieces of apparatus.

Single-pole fusing, in my view, fails to
give the same protection as double-pole
against such things as the connection of
switches in the neutral and the possibihty of
the neutral of the whole installation being
connected to the line side at the meters or
main switch.

Although neutrals may be connected
correctly at the meters initially, installations
are disconnected occasionally, perhaps when
the occupiers leave or when new meters or
when new main switches are fixed. In each
case there is a possibility of connections
being reversed, so that in such cases double-
pole fusing offers increased protection.

Dorchester. Stanley Rogers.

Tests for Craftsmen

JL S it appears inevitable that all skilled
m**- craftsmen will eventually be included
in the Government's scheme of nationaUsa-
tion, either directly or indirectly, and in view
of the encouragement now given to appren-
tices to devote ail possible leisure time to the
advancement of their technical knowledge
through the various day and evening schools,
I would suggest that the Government intro-
duces legislation to secure that before any
skilled craftsman is allowed to be employed
as such, he shall submit to a trade test at a
Government centre to be provided for the
purpose, and if successful shall be suppUed
with a certificate of proficiency*.

Such an arrangement would, in my
opinion, guarantee reasonable security to
apprentices possessing initiative, and would
encourage the better type of young man to
enter the various trades. Under existing
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arrangements a first-class craftsman enjoys
no better conditions from a remunerative
point of view than one who has never taken
his work seriously enough to attain
proficiency. As an employer, | would be
prepared to submit to a similar trade test,
and | trust my remarks may receive the
support of others interested.

Mansfield. W. Scott.

Load Shedding

mREFERENCE has been made in the

technical Press recently to the question
of load shedding during the present winter
months, and | enclose copy of a letter which
has been sent to our largest consumers.
During the war this Corporation supplied a
very large number of Ripplay relays to the
wardens, by means of which they could
receive a “purple” warning. As these
relays are now of no further use for that
purpose, | decided that a use might be found
for them if they were temporarily installed
in the factories and mills of a number of our
largest industrial consumers to give direct
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warning of a need for a reduction of their load.
The enclosed covering letter 1 think is
self-explanatory, and the number of acknow-
ledgements which have already been received
indicates that with the co-operation of these
large consumers we may be able to avoid
“ feeder tripping.”
Huddersfield. F. A. Ellis,
Borough Electrical Engineer & Manager.

[The letter referred to states that owing to a
national shortage of generating plant it may be
necessary to switch off certain sections of the
distribution system in order to comply with
instructions from the Central Electricity Board
to reduce the load on the generating station.
It is pointed out that consumers by reducing
their loads on receipt of warnings might prevent
a total cut-off of the supply. The first warning
would be a reduction in the voltage. Should
the position become more serious, a signal
would be sent over the distribution system to
operate “ Ripplay ” relays on the premises of
certain consumers. The instrument would be
loaned free of charge, a deposit of £2 required
being returnable. It is pointed out that while
inconvenience might be caused by the interrup-
tion of supply to a factory, serious consequences
might attend the cutting-off of hospitals and
domestic premises in cases of serious illness.—
Editors, Electrical Review.]

Technical Study

The Electrical Engineer’s Library

W W HEN lecturing on “ The Electrical Engineer

and his Library ” to the Association of
Supervising Electrical Engineers, Mr. C. W.
Marshall (C.E.B.) remarked that permission
to use text books for answering examination
questions (which the Association allowed) was
an entirely rational procedure.

The most successful British engineers he had
known were not bookish individuals; they
succeeded remarkably well without much
reading, the benefits of which were intellectual
rather than material.

As the objective of technical study should
accordingly be attainment to at least the standard
of an engineering degree, the lecturer pro-
ceeded to recommend a series of books (men-
tioning authors and publishers) which would
enable any reasonable examination question to
be answered and provide a framework that
could be extended by practical experience.

Natural philosophy (called physics in England)
made considerable calls on memory, but the
main requirements could be satisfied by sum-
marising one’s knowledge in formulae (the
beginning of the alliance with mathematics)
which became part of the engineer’s working
equipment. The subject of chemistry was in
process of being merged into that of atomic
physics, but nothing would be lost by reading
through the conventional course.

Mr. Marshall commended the suggestion that
it would be preferable to have electrical engineer-

ing studies on AC; the theory was in most
respects simple and DC could be regarded as a
special case. That point of view would, he
thought, be generally accepted if the calculus
were taught early in life, as it should be.

Mr. H. G. Wells had recommended the com-
pilation of a “ World Encyclopedia,” to
rationalise the world’s scientific text books.
Such a work would be of inestimable benefit.

The lecturer considered that British Standard
Specifications should form part of the library
of every engineer. Their nomenclature, drawing
symbols and definitions were accepted through-
out the English-speaking parts of the world,
merging into those of the International Elec-
trotechnical Commission. Some B.S.S. were
excellent examples of the condensation of basic
information that was hard to obtain from
conventional textbooks.

B.S.S. concerned with circuit-breakers pro-
vided, in brief but clear form, all the information
likely to be required by the user of switchgear.
The E.R.A. researches into arc creation and
extinction indicated that the study of classical
electromagnetism, which had been the basis of
all electrical engineering design in the past,
might have to give place to something entirely
different.

The lecturer’s concluding advice to his
audience was to avoid too wide reading until
they had become thoroughly established in a
material sense.
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PERSONAL and SOCIAL

News of Men and Women of the Industry

tB'H E annual*dinner of the Birmingham Centre

of the Illuminating Engineering Society was
held on December 7th, when over 140 members
and their guests were present. Mr. F. F. Middleton
(chairman of the Centre) presided. In acknow-
ledging a toast to “ The Visitors,” Mr. H.
Hooper (I.E.E. South Midland Centre) said
that members of their respective organisations
neeu not be alarmed by suggestions of nationali-
sation. Mr. A. Brian Cooper (Birmingham and
Five Counties Architects’ Association) propos-
ing the toast of “ The Society,” said he thought
it of vital importance that lighting should be
considered alike by architects and illuminating
engineers. By suchjoint action many difficulties
might be overcome. Mr. H. C. Weston
(national president of the Illuminating Engin-
eering Society) who responded, said that the
Society had grown in responsibility and reputa-
tion, and in the coming days its influence would
be greatly extended. The Birmingham Centre
was the largest in the country, and he con-
gratulated it on its activities.

Mr. A. P. MacAlister is continuing his service
with the Islington Borough Council until
January 31st, after which Mr. F. S. Naylor,
borough electrical engineer of Gravesend, will
be taking over the duties of borough electrical
engineer and general manager.

After fifty years' service with Drake &
Gorham, Ltd., Mr. H. B. Dodsworth was recently
presented with a silver salver by the chairman
on behalf of the directors. Mr. Dodsworth
originally joined the company as a wireman and
was promoted to supervising engineer in 1912.
He has been entrusted with the supervision of
many large contracts carried out by the com-
pany's Manchester branch, and is still respon-
sible for much important work.

Lieut.-Col. H. Riggall, J.P., director of Ruston
& Hornsby, Ltd., and associated companies,
has been elected president of the British En-
gineers’ Association.

Organised jointly by the London Graduates'

Section of the Institution of Mechanical
Engineers and the Students’ Section of the
Institution of Electrical Engineers, a very

enjoyable dance, held at the Porchester Hall
on December 8th, attracted about six hundred
members and friends. Novel elimination
dances were arranged by Mr. G. Lyon, to whom,
with Mr. S. Smith, is due the credit for the
successful function.

Mr. S. A. Gaskell and Mr. A. D. Mackenzie,
O.B.E.. B.Sc., have joined the board of Bruce
Peebles & Co., Ltd.

The Dramatic Section of the Sports Associa-
tion of the Micanite & Insulators Co., Ltd.,
recently presented the three-act play “ Tilly of

Bloomsbury." In four nights the performance
was given before an auaience of 1,400 people.
Collections were made on behalf of the Great
Ormond Street Hospital for Sick Children and
at the final peformance Major Stanley M.
Mohr, O.B.E.. M.C., managing director of the
company and president of the club congratulated
the performers and Mrs. Mohr presented
bouquets.

Mr. B. Hallows Garside, who as announced
in our November 30th issue is relinquishing his
position of general manager of the Chelmsford
works of Crompton Parkinson, Ltd.,, on
January 1st, will on that date take up the
appointment of managing director of the
Britannic Electric Cable & Construction Co.,
Ltd., and of Hopkinson Motors & Electric Co.,
Ltd. Mr. Garside has been with Crompton
Parkinson for eighteen years and before taking
over the managership of the Chelmsford works
three years ago was director and general manager
of the company's subsidiary, Derby Cables, Ltd.
In the 1914-18 war Mr. Garside was a pilot in
the R.N.A.S. and in the war just concluded he
lectured extensively at Derby on airborne
tactics to the Home Guard, in which he was
captain and deputy company commander.

Mr. F. D. Smith has been appointed general
manager of the Britannic Electric Cable &
Construction Co., Ltd. Previously he was
works manager of Aero Engines, Ltd., KingS-
wood, and before that he had extensive ex-
perience in South America where he was
employed in various capacities by the Telephone
Trust, Ltd., the Venezuela Telephone Co., and
the International Telephone Co.

F. Lt. C. H. Thompson, who has served with
the R.A.F. since July, 1942, will resume his
position with the P. & B. Engineering Co., Ltd.,
on January 1st. as technical representative in
the London and Home Counties area.

Mr. A. G. Milne, AM.ILE.E., AM.l.Mech.E.,
who has just been appointed technical superin-
tendent to the Blackburn Corporation Electricity
Department, has since 1939 been serving with
the Yorkshire Electric Power Co. as senior works
assistant, Mains Construction Department, and
technical assistant to the superintendent of
operation. Mr.  Milne, who is thirty-five,
receivea his electrical training at Faraday House
Electrical Engineering College, where he obtained
an honours diploma, and in C. A. Parsons &
Co.’s Steam & Electrical Test Department and
Electrical Research Department. After'serving
for a year as junior charge engineer with the
County of London Electric Supply Co., Ltd., he
was in 1935 appointed assistant district engineer
to the Yorkshire Electric Power Co., leaving
this company for two years to take up the
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position of assistant works manager, Engineers’
Tool Department, Thos. Firth & John Brown,
Ltd., Sheffield. Mr. Milne has been closely
associated with 1.E.E. matters and until his
move to Blackburn was assistant hon. secretary
of the North Midland Centre. While with
C. A. Parsons at Newcastle he was capped for
Northumberland for Rugby football.

The staff of the National Boiler & General
Insurance Co., Ltd.,, Manchester, presented
Mr. J. E. Brotvn, M.I.E.E., with tokens of their
esteem on the occasion of his retirement from
the position of head of the Electrical Depart-
ment.  Mr. Brown is succeeded by Mr. A. R.
Milne, B.S©. (Erig.), A.M.l.E.E., who joined the
company in 1928 as an inspecting engineer.

Mr. Joseph Badaro, of Beyrouth and
Damascus, is in England for a few weeks with
the object of purchasing refrigerators and
domestic electrical appliances for export to the
Near East. His address is c/o Convoys, Ltd.,
30, Bouverie Street, E.C.4.

Mr. J. Vaughan Harries, hon. assistant
secretary of the Western Centre of the Institution
of Electrical Engineers, has moved to 28, St.
Mary Street, Cardiff (telephone: Cardiff 5885).

Mr. E. S. Little has been appointed secretary
of the British Thomson-Houston Co., Ltd.
Mr. Little, who is a director of the company,
will continue his existing duties as comptroller.

To mark the occasion of his recent retirement
from the position of superintendent of the
Prince of Wales power station, Rotherham,
Mr. J. R. Hawes was presented by his colleagues
With a photograph of the Electricity Depart-
ment’s staff, War Bonds and a pipe. The
presentation was made by Mr. W. H. Duffett,
borough electrical engineer. Mr. Hawes, who
is being succeeded by Mr. R. S. Atkinson, power
station superintendent at Lincoln, was with the
Electricity Department for over forty years.

Obituary

Mr. J. Taylor—We learn with regret of the
death on December 13th, at the age of eighty-
four, of Mr John Taylor, joint managing director
and vice-chairman of Mather & Platt, Ltd., until
his retirement in 1942. In his early days
Mr. Taylor was a partner in a firm of fire
engineers and was responsible for a number of
fire-extinguishing devices which became widely
used. His firm was absorbed by Mather &
Platt in 1899 and he became a director of the
company. He took a leading part in the
development of the Park Works, Newton Heath,
and travelled extensively on the company’s busi-
ness. He served the Government in a number of
directions during the 1914-18 war and was made
a C.B.E. Among other things, he was chairman
of the committee set up by the Ministry of
Reconstruction to study problems connected
with  electrical machinery and apparatus
production.
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Mr. P. Rosling.—We regret to report the death
of Mr. Percy Rosling, M.I.E.E., which occurred

at Lower Bourne, Farnham, Surrey, on
Thursday last week. Mr. Rosling was born at
Reigate and was educated at Queenwood

College, Hants. He was an apprentice and later
an assistant with Henley’s frona 1887 to 1891
and then was in business in partnership until
1903. In that year hejoined the British Thomson-
Houston Co. and served with that company at
Rugby and Leeds for three years. He then
rejoined Henley’s and was their manager in
Australia from 1906 to 1913 when he returned
to England as the company’s general manager.
He retired in 1932.

Mr. H. A. Cox.—We learn with regret of
the sudden death recently, at Preston, of
Mr. Harold Ainsley Cox, formerly chief of the
Testing Department of the English Electric
Co.’s Dick, Kerr Works, Preston. Mr. Cox
went from Siemens Bros. & Co., Ltd., in 1901,
to take charge of the Testing Department of
Dick, Kerr & Co., as the works then were, and
continued to hold that position until his retire-
ment in 1931. Mr. Cox took a keen interest in
the studies and recreation of students and
apprentices and many men now well known in
the electrical engineering world passed through
his department.

Mr. C. H. Sankey, late chairman and managing
director of J. H. Sankey & Sons, Ltd., died on
December 12th at Tunbridge Wells, at the age
of eighty-one.

Mr. Thomas Meeeh, director of Burdette &

Co., Ltd., electrical engineers, died at Wood-
mansterne on December 7th.

Mr. F. A. Williams, A.M.I.E.E., late of the
Engineering Department, Port of London

Authority, died at Bournemouth on December
4th at the age of seventy-four.

Mr. R. J. Morris.—We regret to announce the
death of Mr. Robert John Morris, a director
and sales manager of Edison Swan Cables, Ltd.,
and a director of the Edison Swan Electric Co.,
Ltd., which occurred on December 15th after a
short illness.

Future of the D.O.T.

N Monday last the Prime Minister

announced that arrangements were in
hand for placing the Department of Overseas
Trade solely under the Board of Trade instead
of its being under the joint control of the Board
and the Foreign Office. The responsible
minister would be known as the Secretary for
Overseas Trade and he would co-ordinate the
work of all the departments concerned. Arrange-
ments would be made for the training of members
of the Foreign Service within the Board of
Trade and for rapid communication between
them and the Board of Trade on commercial
matters. The Trade Commissioner Service,
which operated in the Empire and Common-
wealth, would be administered directly by the
Board of Trade.
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Views on tlie Xews

Reflections on Current Topics

"~mR. DALTON, Chancellor of the Ex-

chequer, has assured Sir Arnold Gridley
that he is giving “ sympathetic ” consideration
to the abolition of purchase tax on kettles and
other household appliances. This. 1 think,’
is certainly a case for “ sympathy.” It was
somewhat illogical to remove the tax from
cookers and water heaters and leave it on
cooking utensils. These are things that
people must have and.therefore the tax is
merely a means of raising revenue—not a
deterrent to purchasing, which was ostensibly
one of the principal aims in instituting it.
Perhaps we may hope to see it disappear in
April. It may be recalled that the tax on
copper domestic hollow-ware has already
been halved.

* * *

I have been misunderstood. A month ago,
in mentioning a new E.D.A. booklet, 1
commended the advice which it gave to
consumers not to rely entirely on the opera-
tion of the thermostats of their water-heating
systems and said, “ 1 have found this a
frequent cause of complaints of the expen-
siveness of electric water heating.” Now |
find that this has been interpreted to mean
that thermostats are expensive. They are
not and they are very necessary adjuncts to
water heaters. My remarks applied to
operation only. | have known people to go
away for a week-end or even longer leaving
their automatic water-heating service running.
This has naturally resulted in consumption
of electricity during their absence, but they
have blamed electricity—not themselves.

* * *

People in London and elsewhere who cook
by gas are wondering whether they will be
able to rely on sufficient pressure for the
cooking of their Christmas dinners. Those
with electric cookers should not have to
worry. There will be very little industrial
load on at that time and | am sure that the
Minister of Fuel and Power and the Central
Electricity Board will not mind a small peak
on this special occasion.

* * *

A peculiar situation which has arisen at
Middlesbrough may be paralleled elsewhere
although 1 have not come across another
example. The chairman-elect of the Gas
and Electricity Committee (Councillor H.
Madden) is an official of the Electrical Trades
Union and represents the employees on the
District Joint Board and Industrial Council
(Electricity Supply Industry). Normally, of
course, as chairman of the Committee, he
would be on the other side of the table.

Some discussion of the position took place
at a recent Council meeting, when it was
recommended that the electrical engineer
(Mr. H. Haigh) should represent the under-
taking on the employers' side. It was repre-
sented that occasions would arise when the
engineer and his chairman would be in
opposition to one another. A majority of
the Council confirmed the election of Coun-
cillor Madden as chairman of the Committee
and the appointment of Mr. Haigh as repre-
sentative on the D.J.B. and D.J.1.C.

*

Sir Patrick Dollan (Glasgow) told a coal
education conference recently that power
stations and domestic grates were the “ most
wanton wasters of coal.” He was referring
to the fact that the thermal efficiency of power
stations is below 25 per cent., but I do not
think that “ wanton ” was an appropriate
epithet. Sir Patrick went on to say that “ the
Government would now insist on power
stations installing plant capable of a high
standard of efficiency ”—and that after all
the striving of power plant designers to
squeeze out the last BThU.

»

Commenting on the large number of
people still subject to control under Essential
Work Orders, the Yorkshire Post said:—
“ While it is announced that a review of the
Orders is to start immediately, it may well
be asked why it was not started long ago.
Has the continued production of ‘Canvas
Hose Carbons for Searchlights ” . . . really
been necessary during all the months that
have elapsed since the end of the war?”
The carbons mentioned were strangers to
me but when | looked up the list circulated
by the Ministry of Labour of industries
scheduled under Essential Work Orders
there they were—* Canvas Hose Carbons
for A.A. Searchlights.” The typist had
apparently run two items together to the
confusion of the innocent.

*

Another example of innocence—from the
Liverpool Daily Post this time. This con-
temporary reports—* Extensive prepara-
tions now taking place at Wallasey for
increasing the voltage of the electric supply
to ordinary consumers from 200 volts to
230 volts have led to the disclosure that the
Central Electricity Commissioners, controllers
of the “grid", are considering the institution
of a national voltage standard for all lighting,
power and equipment.” Well, it was bound
to leak out at some time. Why did the
Central Electricity Commissioners try to
keep it dark >—REFLECTOR.
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Cooling-Tower Efficiency

A Method of Measurement

ERRO-CONCRETE
hyperbolic cooling
towers have been designed to deal
with as much as five million gallons of
circulating water per hour with a temperature
drop across the tower that varies from about
8 to 20 deg. F. Water is pumped up the
centre of the tower and distributed through
radial pipes situated about one-third of the
way up, from which it is sprayed, at several
points along each length of pipe, on to a
series of louvres. There it is broken up into
a fine shower, dropping into a pond at the
tower base,to be recirculated to the condensers.
As the water drips through the rows of
wooden louvres, the ascending air currents,
caused mainly by convection due to the height
of the tower, mingle with the water. During
this process the air vaporises a certain
amount of water, depending on the degree
of saturation of the air entering the tower.
The bulk of the heat evolved in vaporisation
is supplied by the circulating water itself,
which is consequently lowered in temperature.
Thus the relative humidity of the air plays
an important part in the cooling efficiency
of the tower. If the humidity is low, the
capacity of the entering air to absorb water
is increased so that efficiency is better on
warm dry days than on cold damp ones.

Effect of Relative Humidity

As the partly saturated air enters the tower
and is brought into intimate contact with
the warm circulating water, its temperature
is increased. As the atmospheric air is a
mixture of air and water vapour, complying
with Dalton’s Law of partial pressures, its
absorbing capacity is increased, and more
water is absorbed by evaporation, thus
raising the relative humidity within the tower.
As the relative humidity increases, the cooler
water begins to receive heat by conduction
until a state of equilibrium is reached at
the wet-bulb temperature, when the total
heat content of the water and that of the
saturated air will be the same. The theoretical
cooling range of the tower, therefore, depends
on the difference between the circulating-
water inlet temperature and the wet-bulb
temperature. The state of equilibrium is
never reached in practice as the size of tower
required would be too great. The extent to

By 6. Oldroyd, Graduate ie.e.

which the exposed water
cooling surface is in-
creased and the height of the tower,
which governs the length of time the air and
water are free to mingle, are further factors
affecting efficiency, long narrow towers being
more efficient than short squat types. High
circulating-water temperatures tend to give
better efficiencies owing to the increased
evaporative effect.

Increase in humidity, due to evaporation
as the air passes through the tower, makes it
necessary to supply a certain amount of
make-up water to overcome the evaporation
loss. The quantity is, however, small,
compared with the requirements of non-
recirculating systems. Because of evapora-
tion loss, the concentration of solids in the
circulating water may reach undesirable
proportions. The tower should, therefore, be
“ blown down ” periodically as a boiler is.

Estimating Make-up Requirements

The amount of make-up water required
may be estimated as follows: Let g Ib. per
cu. ft. represent the quantity of water vapour
in the partially saturated air entering the
tower at a temperature of t,, deg. F. This
quantity may be determined from tables,
if the degree of saturation or relative humidity
has first been ascertained from the readings
of a hygrometer. For example, at 60 deg. F.
the weight of saturated vapour is 0-0008278
Ib. per cu. ft. [If the relative humidity is
50 per cent, this weight becomes 0-0008278 X
0-5 = 0-0004139 Ib. per cu. ft. The total
weight of the air entering the tower, W Ib.
per cu. ft., may be estimated from a Bulkeley
psychrometrie chart.

If the exit air from the tower is assumed
to be completely saturated and is at tL
deg. F., its volume will have slightly increased,
as will also its moisture content, to a value of,
say, q" Ib. of water vapour per cu. ft. In
order to evaporate this additional water,
(" - g x h = Y BThU are required,
where h is the average latent heat of vaporisa-
tion between the temperatures to and tx
from tables.

The air, by the increase in temperature
from toto tI5 has received W X s X (tx — t0)
= Z BThU, where s is the specific heat of
air, taken as 0-24. The total amount of
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heat taken from the circulating water is
therefore Y + Z BThU and the proportion
of this due to evaporation effect is In

this country about 80 per cent, of the cooling
is due to evaporation. If the bulk of the

water has been cooled through T deg. F.
(i.e., circulating water temperature drop
across the tower), the. weight so cooled

Y + Z _ glg Consequently the percentage

of water lost by evaporation, that is, the
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amount of make-up water required, =

-—g—3, which is usually in the region of

1 to 2 per cent.

Cooling-tower efficiencies (i.e., the rates
of the actual to the theoretical cooling
range) are round about 60 per cent, and may
be determined over various ranges on the
accompanying chart.

Many suggestions have been put forward
for dealing with the problem of the pre-

Nomograph for determining cooling tower efficiency

Connect wet-bulb temperature to circulating-water inlet
temperature and prodtlce to reference line. Connect
this point to temperature drop across tower and read
cooling-tower efficiency. Example :—

Wet-bulb temperature = 60 deg. F.; circulating-water
inlet temperature = 80 deg. F.;drop across tower =
12 Ideg. F. Read 60 per cent, on cooling-tower efficiency
scale.

cipitation of moisture emitted from the top
of the tower on to the surrounding country-
side. These have ranged from bleeding
hot water from the tower system and replacing
it by cold water to the installation of electro-
static precipitation apparatus. The principles



906

involved are as follows: The volume of the
air and water vapour leaving the tower is
changed from vx to v2 as the values of
pressure and temperature drop to those of
the atmosphere at the tower exit. Owing to
the rise in partial air pressure at the tower
exit, the temperature may even be reduced
to slightly below that of the atmosphere,
which probably accounts for the small
amount of precipitation apparent even on
warm days.

If wx — Ib. of water per cu. ft. is contained
in the exit vapour at its initial temperature

Electrical
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and pressure, the density will tend to change to

percu. ft. If this figure is greater

than the maximum density possible at the
atmospheric temperature and pressure, as
determined from tables, condensation and
consequently precipitation will occur. It
would appear, therefore, that in the normal
type of tower this difficulty is inherent and
that the solution of the problem lies in designs
in which the pressure and temperature drop
of the exit vapour can be controlled according
to atmospheric conditions.

I\wclear Energy

Sir George Thomson’s Address to the Junior Engineers

SUBJECT that has yet to cross the
A vague borderline which separates physics
from engineering was chosen by Sir George
P. Thomson for his presidential address to the
Junior Institution of Engineers. He spoke of
what has been commonly called atomic
energy, hoping to show that nuclear energy
would be a much better term.

Nuclear energy had been released in
England more than twenty years ago, but the
efficiency of the process was at best of the
order of one in a million. Subsequent
discoveries permitted successive improve-
ments, the process now being regenerative by
geometrical progression of increasing
numbers; this might be violent or gradual,
the former being difficult to achieve because
of the existence of moderating factors.

Easier Method

The easier gradual method involved
slowing down the bombarding missiles
(neutrons, without electrical charge and so
not deflected, by reaction with electrons,
from the nuclear target) by collision with
some light element (usually carbon) in which
the heavy target (uranium) was embedded to
form a “ pile ” of large mass. Energy was
produced therein in the form of heat generated
by collision while such of the bombarding
neutrons as were absorbed by the uranium
turned the latter into the new element
“ plutonium.” The process could, be con-
trolled to deliver power limited only by the
rate at which the heat produced could be
removed by cooling water or otherwise.

The purpose of the “ piles ” constructed in
the United States was to make plutonium ;
either that or the rare isotope of uranium
(U.235) in a nearly pure state, was at present

necessary to the violent release of atomic
energy. Both were more readily split than
ordinary uranium and most of the vast sums
of money which had been devoted to the
war-time project had been spent on their
production.

So far no use had been made of the heat
generated in the “ piles ” because the choice
of materials was limited. First many sub-
stances absorbed neutrons so readily as to
stop the “ pile” working and, secondly,
uranium was an expensive “ fuel ”; weight
for weight it might perhaps cost a thousand
times as much as coal, yetitcould theoretically
release several million times as much energy.

It remained to be seen whether the world’s
supplies of uranium, with the possible addition
of some thorium, would stand the strain of
industrial exploitation as well as coal and oil
had done. Then there were technical
limitations, one of which was critical size
which made the process seem unsuitable for
use in small units. Another was the necessity
for very careful shielding of the great streams
of neutrons, which acted on the human body
much like hard X-rays. Some 2 ft. thickness
of lead and 6 ft. of water would probably be
the bare minimum for large powers, which
meant such bulk and weight as would be
unacceptable for many purposes.

Electricity for Nottinghamshire Farms.—When
Mr. C King, general manager of the
Derbyshlre and Nottinghamshire Power Co.
addressed the Nottinghamshire executive of the
N.F.U. on December 6th on “ Electricity for
Farmers, he said there were 54 farms In an
area of 100 sq. miles in the south-eastern part
of the county still not connected with a supply,
but in the next seven years the whole of the area
should be covered.
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Conversion of Factories.

More Government Factories Allocated

®NOTHER twenty-eight Government fac-

tories representing a floor area of over
7.000.000 sq. ft. and eventually giving employ-
ment to about 35,000 persons, have recently
been allocated by the Board of Trade to various

firms for civilian production and export.
Among these new allocations are: George
Turton Platts & Co., Ltd.,, Worksop, for

electric rail spikes; Charlesworth Bodies,
Newent, for kitchen wunits for prefabricated
houses; Gramophone Co., Treorchy, for radio
equipment, etc.; Fisher & Ludlow, Ltd., Castle
Bromwich, for general engineering, etc., includ-
ing the manufacture of the “ Bendix ” washing
machine; Stern & Bell, Ltd., Birmingham, for
engineering; Rist’s Wires & Cables, Ltd., New-
castle-under-Lyme, for commercial cables; and
Weldall & Assembly, Ltd., Stourbridge, for
refrigerators. This brings the total number of
Government factories so far allocated to 170
with a floor area of 44,000,000 sq. ft. and
prowdlng employment for between 300,000 and

400.000. Nearly all the larger Government
factories have now been allocated and the space
so dealt with amounts to more than three-fifths
of the total expected to become available.

Ltd.,

Overseas Trade in October

A- summary of Britain’s overseas trade just
published gives the value of exports of electrical
goods and apparatus in the first ten months of
this year as £11,274,975 compared with
£10,833,114 in the corresponding period of
1944, an increase of £441,861. The return for
the first nine months of the year (Electrical
Review, December 7th) gave the value as
£9,786,666 (against £9,982,182) so that the value
of exports in October is seen to be £1,488,309
against £850,932 in October, 1944, an increase
of £637,377. Figures for electrical machinery
exports are included under the general heading
of “ machinery,” the total value of which up to
the end of October was £37,021,127 (against
£33,245,457). Imports of electrical goods and
apparatus in the same period were valued at
£18,782,032 (£18,288,652).

Workers in Electrical Industries

Estimates are given in the November Ministry
of Labour Gazette of the numbers of work-
people in industry in the United Kingdom, based
upon unemployment insurance figures, in July
last. The grand total for the United Kingdom
is 14,000,000. Of these 174,130 are shown to
have been engaged in electrical engineering,
38,880 in electrical wiring and contracting and
269,440 in the manufacture of electrical appara-
tus, cables, lamps, etc. Before the war the
approximate numbers engaged in these branches
were: Electrical engineering, 119,000; electrical
wiring and contracting, 42,000; and electrical
apparatus, etc., 180,000.

The same issue of the Gazette also analyses
the total of 252,963 unemployed insured persons
in the United Kingdom at October 15th. Of
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Increased Exports in October.
these the electrical engineering industry

accounted for 2,799, electrical wiring and con-
tracting for 381 and electrical apparatus, etc.,
for 2,771. The respective percentages of the
totals for these industries were IT, 1-3 and 0-4.
For comparative purposes it may be said that
the corresponding percentages in July, 1939,
were 3 0, 9-7 and 4-6.

Plant for Iceland and the Faroes

Electricity will soon be available to all the
6,000 inhabitants of Vestmanna, a group of
islands 30 miles south of Iceland. Hitherto
there has been only an inadequate DC service.
The new power plant comprises two Mirrlees,
Bickerton & Day engines driving 6-6-kV Brush
AC generators. Waste heat recovery equipment
is fitted to heat the water for the local swimming
baths, where all youngsters reaching the age of
twelve years have to be able to swim two lengths.
British Oil Engines (Export), Ltd., of London,
are the main contractors for the power station
equipment, and the agents in Iceland responsible
for the installation are O. H. Helgason & Co.,
whose director, Mr. Goodmundson, is at present
in Great Britain on a tour of inspection of the
manufacturing methods of the power plant
companies.

To replace a Continental plant, the failure of
which had caused an electrical breakdown in
Torshaven, the capital of the Faroe Islands, a
Mirrlees engine, developing 300 BHP at 600
RPM, coupled to a 200-kW generator, and
complete with switchgear supplied by the Brush
Electrical Engineering Co., Ltd., has also been
supplied by British Oil Engines (Export), Ltd.

New Cossor Subsidiary

A. C. Cossor, Ltd., announces that heads
agreement as signed by the chairman and a
large American electrical company have been
approved by the board. This will involve the
formation of a new £500,000 subsidiary con-
trolled by Cossors, which will be formed in the
immediate future, subject to the approval of
the Capital Issues Committee.

Plans are well advanced for the development
of one ofthe company’s radar patents applicable
to peacetime use. No new financing is expected
at present for the carrying out of the current
programme.

Aid for Mains Departments

Electricity supply undertakings are being
provided by Cable Covers, Ltd., with copies of a
“ Power Engineer’s Equipment Guide.” This
is a loose-leaf file in which are inserted well-
illustrated descriptive sheets dealing with a
multiplicity of appliances and materials required
by a mains department. These are classified and
easily found with the assistance of thumb tabs.
The first section deals with the company’s own
products. The rest of the products listed are by
reputable makers for whom Cable Covers, Ltd.,
are acting as agents in supplying the goods to
electricity supply authorities.  They comprise a
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wide range ofequipment of an ancillary character
usually ordered in fairly small quantities as
engraved plates and labels, trucks and ladders,
tools, hangers and racks, road shelters and tar-
paulins, protective clothing, linesmen’s equip-
ment, fire extinguishers, joint box compound,
insulating materials, etc. The sheets will be
added to from time to time by the company's
representatives. Mains departments should find
the guide very serviceable.

The company informs us that it has taken over
the sales of the various processes of mechanical
cable laying developed by Clough, Smith & Co.,
Ltd., and Mr. G. D. Worthington, a director of
the chompany, has joined the board of Clough,
Smith.

Electricity on the Farm

Post-war Building Studies No. 17—Farm
Buildings (Stationery Office, 3s.) includes as one
of its sections a reprint of Post-war Building
Studies No. 11—Electrical Installations, Part
VI, relating to the use of electricity on the farm.
The Farm Buildings Committee appointed by
the Ministry of Agriculture & Fisheries to
prepare the above report sent a mission to the
United States and Canada this year. This
mission states that Britain lags behind in the
mechanisation of the farmstead, partly due to
the fact that in America electricity is much more
widely and cheaply obtainable. Mr. Tom
Williams, Minister of Agriculture, stated in the
House of Commons last week that although an
extensive programme of new construction on
farms could not be contemplated for two or
three years, his department would press on with
the work of investigation on the lines of the
Committee's report so that when development
was possible on a large scale, it would take place
on sound lines.

Electric Power for N.E. England

A report issued by the Northern Industrial
Group dealing with the increased use of by-
products from coal, refers to the fact that there
IS no major power station between Dunston-on-
Tyne and Edinburgh. The need for cheap
power, gas, water and transport in the North-
East is emphasised to help in the attraction of
new industries to the area.

Philips Plan to Increase Efficiency

The management and workers of the Philips
group of radio and electrical companies have
approved a new plan ofjoint consultation which
has won the approval of the trade unions con-
cerned and gives every hourly-paid employee an
opportunity to play a part in the concern’s
development. Instead of having only one
Joint Production Committee with very limited
terms of reference, there will be a number of
Joint Departmental Committees qualified to deal
speedily with most of the problems which arise
at shop level. Difficult questions will be
referred to a central Joint Advisory Council
which will also discuss matters of broad policy.
Some of the subjects which will be covered by
these committees are donditions of employment,

welfare and recreation, safety, discipline,
training, production, and national recon-
struction.

A feature of the plan is the method of ensuring
full and equitable worker representation. Under
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a two-stage election procedure trade unionists
first nominate and elect their shop stewards.
according to trade union rules, by secret ballot,
In the second stage, all
over the age of eighteen, whether unionists or
not, decide which of the elected stewards should
represent them on the departmental committees.
In conjunction with this plan is an internal
information service which will keep all employees
informed of current events.

Preston Electrical Exhibition

When a man buys a factory he expects it to
be equipped with modern devices. Women
felt the same about their homes, said Alderman
Mrs. Gregory, ex-Mayor of West Ham, and
treasurer of the Electrical Association for
Women, at the Preston Electrical Exhibition.
Houses hitherto, she said, had been “ mere
boxes of bricks.” In the future she expected
them to be equipped with cookers, washing
machines, etc.

Speaking of the value of electricity to the
farmer, Alderman A. Wilson, a member of
Preston Electricity Committee, declared that
almost 50 per cent, of farms in the district were
electrified, but they would not be content until
they had 100 per cent. Mr. Frank Ellis, County
N.F.U. secretary, said agriculture was a potential
customer of £500,000,000 worth of the city's
industrial products a year, and electricity
should be made more available to farmers.
There was a great market for electrification, not
only for ordinary farm operations, but in pro-
viding domestic amenities equal to those of the
town.

Palestinian Industrial Developments

It is reported by Reuter from Tel-Aviv that
Vulcan Foundries, Ltd., has signed contracts
with the Brush Electrical Engineering Co.,,
Ltd., and other engineering firms, by which
bulky components, especially castings, are to
be made by Vulcan, while motors and high
precision parts are to be imported from the
United Kingdom for assembly in Palestine.

Iron and Steel Control Relaxed

The Minister of Supply has made the Control
of Iron and Steel (No. 45) Order, 1945 (S.R.
& O. 1945 No. 1502, Stationery Office, price Id.)
under which the following materials may be ac-
quired without licence:—ferro alloys (other than
spiegeleisen and ferro-manganese smelted in a
blast furnace); calcium silicide; tungsten metal
powder; tungsten metal sintered lumps; tungsten
metal scrap; titanium carbide; cemented carbide
hard metal; molybdenum metal powder;
molybdenum metal scrap; and any chemical
compound of molybdenum or tungsten or
vanadium.

Containers and Packaging

The Control of Containers and Packaglng
(No. 4) (General) Order, 1945 (S.R. & O. 1945
No. 1509) revokes and remakes in consolidated
form with amendments the Control of Containers
and Packaging (Nos. 1/3) Orders, 1944-45.
The Order removes all restrictions on the manu-
facture and use of containers and holders with
the following exceptions: (a) If tinplate, black-
plate, etc., is issued for manufacture, the sizes
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and types of containers and holders continue to
be controlled; but tinplate is now allowed for
the manufacture of all permitted containers,
(b) Packaging continues to be controlled if done
in metal or glass containers or holders, (c) The
restrictions on marking metal containers (other
than collapsible tubes) and closures remain.
B.S. Schedules Nos. 1012/1942 and 1163/1944
and parts of 1048/1942 and their revisions and
amendments are no longer statutorily enforced,
but their non-statutory use is not affected.

Threatened American Strike

Last week the New York correspondent of
The Times reported that members of the
Electrical Workers' Union in the works of the
General Electric Co., the Westinghouse Co. and
the General Motors Corporation decided by a
large majority in favour of a strike throughout
the United States to enforce their demand for a
general wage increase of S2 a day to maintain
pay levels established during the war. The
Union has- about 200,000 members. Union
officials stated that no strike would be called
before January 1st.

Santon Engineering Society

A meeting was held recently at Newport,
Mon., to inaugurate the Santon Engineering
Society, the object of which is to discuss, at
monthly meetings, engineering in all its forms
and applications. Discussions will be supple-
mented by lantern talks and “ Brains Trusts,”
and once a quarter an outside authority will be
invited to talk on some branch of engineering.
For the moment it is intended that the Society
shall be run entirely by the younger members
of Santon, Ltd., from whom are chosen, at
each meeting, the chairman and executives to
act at the next gathering. The papers to be
given are also to be restricted to members of the
company’s staff as far as possible.

Collier for Battersea

The Sir Joseph Swan, built by Hall, Russell
& Co., Ltd., Aberdeen, to transport coal to
Battersea power station, has completed successful
trials and has now been handed over to the
London Power Co., Ltd.

Dielectric Heating for Transformer
Bushings

Drying time of high-voltage condenser-type
transformer bushings has been reduced by eight
to ten-hours, it is claimed, at the Westinghouse
works through the adoption of dielectric heating,
which quickly removes the last trace of moisture
by heat generated directly within the insulation.
In addition to the time saved through not having
to bring the bushing up to drying temperatures,
bulky ovens and steam piping have been
eliminated. .

Current is supplied at 115 kV from 5-mega-
cycle 10-kW electronic generators by means of a
nitrogen-filled coaxial line to a tuning box for
adjustment to each bushing. Moisture is
carried off through a vacuum line at the top of
the bushing and oil is forced under pressure
from the bottom into the insulation while heat
is still being applied.

High-frequency voltage is applied at the centre
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flange of the bushing, and temperature rise is
measured by thermocouple or thermometer in
the centre of the bushing conductor tube.

Trade Publications

Thomas Bolton & Sons, Ltd., P.O. Box No. 3,
Widnes, Lancs.—Illustrated 20-page booklet
(No. 114) containing tabulated data and par-
ticulars of “ Ardoloy ” cemented carbide dies
for drawing wire, bar, tubes and other shapes as
well as dies for extruding .and heading bolts.
Also general list (No. 116) of copper, brass and
bronze products manufactured for the electrical
and other industries.

Churchill Machine Tool Co., Ltd., Broadheath,
near Manchester.—Illustrated pamphlets de-
scriptive of (TG.I) thread grinding and (CRM .2)
crankshaft re-grinding machines.

Applicants for copies of these publications
should write on their firms’ business notepaper.

Trade Announcements

In addition to their well-known automatic
heat-controlled electric irons, Morphy Richards,
Ltd., have now commenced production of iron
stands and the “ Cray ” series of electric fires.

The Dover Engineering Works, Ltd., states
that in future matters relating to accounts and
purchases will be dealt with at Dover (telephone,
Dover 545; telegrams, “ Engines,” Dover) and
sales, inquiries, etc., at St. Stephen’s House,
Westminster, S.W.| (telephone, Whitehall 2250;
telegrams, “ Catag Pari,” London).

Lightweight Battery Charger

A battery charger which is claiified to be of
unusual design, has been manufactured in large
numbers for a Government Department by
F. C. Heayberd & Co., Ltd., 28, Russell Square,
London, W.C.l. It weighs less than 7 oz. and
is 37 in. high by 2 in. wide by 1J in. deep, yet
it will charge a battery of 2 to 12 V, taking its
input from any DC or AC source of any fre-
quency at any voltage between 50 and 260 V

without requiring adjustment or regard for
polarity.
Commercial and Industrial Education

One of the most interesting and practical
conferences yet held by the British Association

for Commercial and Industrial Education was
that organised recently by the Birmingham
Regional Group to discuss the experience

gained in the school in view of its bearing on
the County Colleges to be established under the
new Education Act.

TRADE MARKS

EMtHE following applications have been made
-B- for the registration of trade marks.
Objections may be entered within a month from
December 12th.

G. M arconi (design).
Wireless and television receiving sets and loud-
speakers, all for wuse in wireless broadcast
reception by the public; and electrical public
address apparatus. The Marconiphone Co.,
Ltd., Blyth Road, Hayes, Middlesex.

Lion. No. 635,214 Class 9. Electrodes
for electric welding. G. D. Peters & Co., Ltd.,
Windsor Works, near Mill Street, Slough.

No. 634, 888, Class 9,
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ELECTRICITY SUPPLY

Leicester Lighting Change-over.

Barrow-in-Furness. — Change-over. — The
Electricity Committee is changing over from
DC to AC in the Vickerstown and Ferry Road
areas at a cost of £1,629.

Extensions.—Supplies are to be provided to
Boon Crag and cottages at Monk Coniston
(£253), Briar Dene, Urswick (£90), and Penny-
bridge (£62). Modifications of the network in
Blawith will cost £1,780. The Electricity
Committee has obtained consent to the erection
of overhead lines to Greystones, Emlin Hall
and Beckstones, Torver.

Loan Sanctioned.—Sanction has been ob-
tained to borrow £5,000 for mains and services.

Bradford.- -Supply to Mitis.—The Electricity
Committee has arranged to provide additional

supply to Ira Ickringill & Co., Ltd., at Legram
Mills at a cost of £7,475.
Burton-on-Trent — Extensions. — Arrange-

ments have been made by the Electricity Com-
mittee to provide supplies to Derbyshire Gravel
& Aggregates, Ltd., at new works at Stanton-by-
Bridge and to various premises at Ticknall.

Dudley.—M arket Lighting.—At a meeting
of the Corporation General Purposes Com-
mittee application was made by the Market
Tenants’ Federation for lighting to be installed
again in the market. Before the war this was
provided by the gas company, which now
stated that it was unable to resume the lighting
this winter hs no men were available. The
Committee decided to approach the electricity
supply company.

Glasgow.— Electrical Plant for Gasworks.
—The general manager of the Gas Department
is to arrange with the Electricity Department
for the installation of a four-core cable, circuit-
breaker, etc., at the central stores and work-
shops (approximate cost £1,200).

Halifax.—Etectrical Installations.—The
Light, Heat and Power Committee proposes to
accept applications for installing electricity in
premises not now supplied, provided that where
the cost exceeds £10 the necessary licence has
been obtained.

Hammersmith.— Bu 1k Supply Tariff.— A
report submitted by the borough electrical
engineer, with a comparison of the costs of the
bulk supply under the agreement with the
London & Home Counties J.E.A. and under
the existing and new tariffs of the C.E.B.,
shows that it is to the Council’s advantage to
continue a bulk supply from the J.E.A

Supply to Temporary Houses—TO provide
a supply to 86 temporary houses to be built by
the L.C.C. at Wormwood Scrubbs the Elec-
tricity Department is to lay a high-voltage main
and equip a substation at a total estimated cost
of £6,500.

Hove.—H ire Charges.—The Electricity Com-
mittee recommends an increase of 20 per cent,
in the charges for hired apparatus.

Hulll—Loans—The Electricity Committee
has obtained sanction to borrow £4,000 for coal
plant, £64,756 for buildings, mains and plant
and £67,500 for consumers’ electrical apparatus.

Aswan Dam Tenders.

Leicester.—Street Lighting Change.—AS
soon as conditions allow a start is to be made
on converting all gas-lighted streets to electric
lighting. The scheme will take five years to
complete.

Lewis.—Board’s Prans.—Under the distri-
bution scheme for the island prepared by the
North of Scotland Hydro-Electric Board more
than 90 per cent, of the people of Lewis will be
able to obtain a supply of electricity. The
Board is anxious to go ahead with the scheme
at once, but it is not self-supporting, and must
depend on progress made with some of the
larger mainland schemes. The estimated loss
per annum in Lewis will be of the order of
£20,000. The map of the proposed scheme
shows that power is to be derived principally
from the Grimersta River while the River Creed
will provide a subsidiary source of supply, and
later power may be drawn from Loch Suainabhal
and Loch Grunnabhat in Uig.

Reading.—Supply to Houses.—The Elec-
tricity Committee is applying for sanction to
borrow £19,395 to supply houses to be erected
on the Whitley housing estate.

SCarbOrOUgh.—Tariff Revision.—The Elec-
tricity Committee recommends that the present
increase of 10 per cent, on all charges shall be
replaced by a general increase of 15 per cent,
and that the basic “ all-in ” tariff and flat rate
of 0-5d. per kWh shall be increased to 0-6d.
and the mixed supply rate by 5 per cent.

Wa”asey.—R evised Tariffs.—The Electricity
Committee recommends a new domestic tariff
consisting of the present floor area charge plus
4d. per week fixed charge, together with a
“ unit ” charge of £d., and also a new business
tariff for lighting and heating of £9 per kW of
lighting demand plus 0-66d. per kWh.

Development Scheme.—A comprehensive
electrical development scheme approved by the
Electricity Committee will cost £46,970.

Loans.—Sanction has been obtained to
borrow £15,206 for supplying housing estates.
Application is also being sought to borrow
£11,000 for ripple control apparatus.

Cable-laying Pirant.—Mechanical cable-
laying plant is to be purchased at an estimated
cost of £2,100.

Overseas

Egypt.—Aswan Scheme—Tenders for the
erection of a hydro-electric generating station at
Aswan Reservoir will be invited toward the end
of this month, says the Egyptian Ministry of
Public Works. The station is to have an initial
installed capacity of 280,000 kW. Specifications
are now being completed. Tenderers must be
familiar with the site, it is stated, and facilities
will be given for visits by representatives of
interested firms. The estimated total expendi-
ture is £20,000,000.—Reuter.

New Zealand.— F ree Electricity .—
recent meeting of the Dunedin (NZ) Clty
Council it was agreed, subject to certain condi-
tions, to offer free hydro-electric power, for a
period up to three years, to new industries
commencing business in the city.
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Home Wiring in America

Responsibilities of Utility Companies

OMESTIC electrical con-
» sumption in the United
States has shown a marked
increase during wartime. Less domestic help,
decrease in travelling caused by ™" gas”
rationing, and the operation of many homes

on a two or three shift basis because of war
plant working schedules all contributed to
greater use of residential lighting and
appliances. In 1944 the average annual con-
sumption per residence customer reached the
record figure of 1,151 kWh.

Several indications show that large elec-
trical consumption by residential units will
continue. Manufacturers through re-design
and better styling are planning to produce
appliances that will have greater appeal and
utility. Mass production techniques will be
applied to such items as home freezers and
room coolers. Complementing the plans of
manufacturers is the heavy pent-up demand.
Consumer surveys have revealed that of the
eight leading items wanted by the consumer
in the post-war period, six are electrical.
Theorder of preferencefollowsNew homes.
automobiles, radio sets, electric fans, electric
ranges, vacuum cleaners, refrigerators and
washing machines.

Scope for Modernisation

In view of the large potential increase in
electricity consumption, electrical companies
are vitally interested in the efforts of con-
struction men to develop a sound post-war
building programme. There were 32.500.000
wired homes in the United States in 1944,
against about 29,000.000 in 1940. A recent
survey of the American home indicates that
it is, on the average, 29 years old. Many
existing structures have been modernised
with respect to plumbing, insulation, and
other facilities. Electric service entrances and
interior wiring have, however, all too fre-
quentlv been allowed to remain as originally
installed, and their limited capacity often
prevents the liberal use of modern electrical
conveniences. Of the many houses that were
built during the war, many were of a tempor-
ary or emergency nature equipped with
inadequate service entrances, switches, cir-
cuits. and wire capacities.

Close co-operation is called for between
electrical companies and builders and archi-

By Ross Saunders
tNe>» York>

tects responsible for planning
new homes. The major re-
sponsibility for seeing that
adequate wiring is installed will be that of the
electrical company which will inform the
local building fraternity of the advantages to
them and their clients of modern electrical
living and which will also take the lead in
promoting the acceptance and use of elec-
trical appliances among prospective clients.
The formation of new families, obsolescence
of old dwelling units and restricted building
during the war have all created a need for
new home building which is estimated will
total about 10.000.000 units.

Co-operation with Housing Authorities

As the occupants of low-cost homes need
electric service most, the plans of the elec-
trical companies include co-operation with
any federally financed projects in the early
planning stages to ensure that new housing
projects will reflect the latest developments in
wiring and electrical facilities. In similar
fashion, close working arrangements with the
Federal Housing Authority and other lending
agencies will impress these organisations that
adequate electrical installations are important
to their prospective clients, favourably affect
property values, and are helpful in deferring
obsolescence.

Some estimates have indicated that the pre-
fabricated house may account for as much as
10 per cent, of all new; construction. As it
has been stated that the prefabricated home
will leave the factory completely wired,
electrical companies are concerned with the
adequacy of these wiring plans and the
possibility of complete “ packaged ” electric
kitchens.

Apathetic Consumers

Customers have become complacent in their
use of electric services and take the necessary
facilities for granted. It isinconceivable, the
Edison Electric Institute points out. that a
family would start out to rent a house and
fail to count the bedrooms and later, moving
in find that they were one or two bedrooms
short. Few customers realise that electric
wiring is of equal importance and even if they
do so. are frequently not sufficiently versed in
the subject to enable them to make a proper
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investigation of the prospective home. |If,
then, appliances do not work properly, or
lighting is unsatisfactory, the customer either
criticises the poor quality of the electric
service or the value of the appliances them-
selves.

The need for additional wire capacity
applies not only to owner-occupied homes,
but to rented properties. The efforts that
have been expended in this direction in the
past have been g'ood, but have generally been
pointed towards additional outlets and
switches.  Additional outlets without in-
creasing the service entrance may, however,
bring about the use of more equipment than
the service entrance facilities should handle,
causing voltage drop with resultant in-
efficient operation of lights and household
appliances.

Several plans have been used and discussed
in attacking the problem of adequate wiring.
A plan which has accomplished good results
involves the installation of a three wire
entrance switch and fuse block of substantial

Tlie Algie

(From Our Paris

tHIHE French Minister of Industrial Produc-
*- tion, M. René Lacoste, recently inaugurated
the Aigle Barrage on the Dordogne. The dam
is 300 ft. high and. the reservoir is of 7,000 million

cu. ft. capacity; the potential electrical output
is<400 million kWh per annum. The station is
to be linked with the Paris region by the con-
struction of a 220-kV line.

The two 60,000-kW 12-kV alternators are
paralleled on the 220-kV side of 70,000-kVA
air-blast-cooled delta-star transformers, to one
of which each machine is directly connected.
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capacity in connection with the sale of a
major appliance. This is based, according to
the Edison Electric Institute, on the experience
that there is less “ sales resistance ” to the
installation of new entrance facilities when
the desire for a new electrical appliance has
Beeh efeated. At that time, some 8pare
capacity beyond that actually needed can be
sold. Subsequent purchases of electrical
equipment may then only require the installa-
tion of an additional circuit or an outlet.

In some cases, the electrical utilities have
paid in whole or in part for the installation of
the additional entrance capacity in connection
with the sale of a range or other heavy
duty appliances. Some thought has also
been given to wiring plans of this kind in
connection with the sale of automatic
laundries and ironers. Even though the
annual revenue from the individual appliances
may not fully warrant the expenditure, the
opportunity is created to sell additional load-
building equipment without again bringing
up the question of wiring.

Itarrage

Correspondent)

The transformers are in bomb-proof shelters.
Their neutrals are insulated for line voltage and
tappings give a range of from 210 to 246 kV.
The turbine casing is sunk in the alternator
foundation and can be
removed without dis-
turbing the remainder of

the unit.  Auxiliaries
for each unit are
supplied from a
3,500-kVA 12/5-kV
A view of the
Aigle undertaking
regulator auto-trans-
former (connected to
the  main alternator
through an isolator) and
SOO-kVA  5,000/220-V
transformers. A
7,000-kV alternator

driven by a Francis tur-
bine isinstalled to supply
in emergency. A supply for
is provided by

the auxiliaries
control and emergency lighting
two 120-V 500-Ah batteries.

B.C. Railway Purchase Abandoned.—Tem-
porarily, at least, the proposal of thirty-one
municipalities in British Columbia to take over
the $123,000,000 British Columbia Electric
Railway Company has been abandoned.

X

ls]
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Electrical Fair Trading
Council’s Annual Report

WN its report for the past year the Electrical
* Fair Trading Council says that at the 1944
annual general meeting, Mr, W. Finlay (E.C.A.
of Scotland), who had acted as independent
chairman of the Council since 1935 expressed a
wish to relinquish that position owing to
travelling difficulties. The Council placed on
record its appreciation of Mr. Finlay’s services
and elected Mr. V. Watlington as chairman with
Mr. T. W. Heather as vice-chairman.

During the period under review the member-
ship was increased by the addition of the British
Refrigeration Association (Sub-section A (i)—
Manufacturers of Domestic Type Refrigerators)
and the Electric Discharge Lamp Auxiliaries
Council (E.D.L.A.C.). Eleven manufacturers’
associations are now represented in addition to
wholesale distributing, contracting and retailing
organisations.

The report pays a tribute to the late Mr. J. Y.
Fletcher who rendered valuable service to the
cause of fair trading. Changes in representation
are reported as follows:— Accessories Section of
B.E.AM.A.—Mr. F. C. Fuke in place of Mr.
E. D. Ruddle; C.M.A.—Mr. W. Lewis Smith
in the place of Mr. A. E. Tanner; E.L.M.A.
—Mr. H. A. Lingard in place of Mr. W. H.
Williams; and E.W.F.—Mr. W. H. Swain in
place of Mr. A. G. Beaver.

Reference is made to a Press conference held
earlier in the year at which the voluntary nature
of the Fair Trading Policy was stressed and it
was stated that it was not the intention of the
Council to seek mandatory powers.  Publication
of a new edition of the Policy is also mentioned.

The General Purposes Committee is dealing
with the work of revising the constitution and
rules of procedure which is considered desirable
as a result of experience and the admission of
new member associations.

Labour Controls Relaxed
But Essential Work Orders Remain

m AST week the Minister of Labour and

National Service announced the Govern-
ment’s intention of relaxing the present system
of labour controls as from December 20th.
Industries scheduled under Essential Work
Orders will not be affected by the changes and
men up to 65 and women up to 60 will have to
remain in their present jobs. It is intended to
keep these industries under review and control
will be maintained only where it is necessary
from the points of view of production and man-
power. Three months' notice will be given of
the withdrawal of any industry from the scope
of the Orders.

In general men aged 31 and over and women
of any age will be able to take positions without
going through the Ministry of Labour and they
will not be " directed,” except in respect of a
very few industries having high priority, or
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exceptionally, where they are needed for the
administration of the Essential Work and
similar Orders.

Employers are now free to advertise their
labour requirements for persons covered by the
Control of Engagement Order. There will be
no further registration of girls when they reach
the age of 18. The upper age-limits for control
under these arrangements is, in general, the
present maximum age-limit for call-up to the
Forces, i.e.,, up to and including the age of 30.
When the call-up age is reduced this general
age-limit for civilian control will also be lowered.

The Restriction on Transfer Order operating
in the building and civil engineering industries
is being modified so as not to apply to men
over 50.

The following industries are among those
covered by Essential Work Orders:—Aluminium
(basic secondary and alloy smelting) ; building
and civil engineering; carbons for A.A. search-
lights; electric cables; electrical contracting;
electricity and gas supply; heating, ventilating

and domestic, engineering (including installa-
tion); iron and steel production; lead produc-
tion; non-ferrous metals (brass, copper and

wrought bronze work) ; plastics (moulding and
fabricating); railways; research associations;
and sheet metal work.

Electronics in Engineering
Power Conversion and Control

COME idea of the scope of electronics in

heavy engineering is conveyed by br. W. G.
Thompson (assistant manager, G.E.C. mercury-
vapour rectifier works, Witton) in a paper he
has presented to the North-East Coast Institution
of Engineers and Shipbuilders.

The first part of the paper is concerned with
the different classes ofmthermionic valve and
their electrical characteristics, with illustrations
of the analogy between them and their hydraulic
counterparts. A chart indicates the wide range
of such devices and their variants. Their func-
tions are current conversion, amplification,
production of oscillations, circuit modification
(changing output-wave shape from sine to
rectangular) and control of circuits (null and
compounding) when precision combined with
high speed of response are desired.

The second half of the paper indicates the
scope of electronic devices as aids to research
and testing; in such manufacturing processes as
electrolysis, high-frequency heating, arc and
resistance welding and electric furnaces; and for
the precise control of power and as safety
appliances.

The first cost of control schemes is frequently
relatively high, since the economic aspects of
industrial electronics are often involved because
all the factors that should be taken into account
are not readily apparent. Nevertheless relatively
high first cost is soon justified if the load factor
is adequate.
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Power and Voltage Measurement

A Precision AC/DC Comparator

HANGING industrial requirements have

markedly increased the demand for a
more accurate means of commercially
measuring AC power. Manufacturers, too,
would like to test the sub-standard instru-
ments they make with AC, which would
inspire greater confidence than the present
procedure of testing with DC against a
potentiometer. The availability of an instru-
ment that would fulfil these requirements, if
it were officially approved, would render
unnecessary the return of sub-standard instru-
ments to approved laboratories for periodic
checking.

A paper by Messrs. G. F. Shotter (North-
met Power Co.) and H. D. Hawkes (Elliott
Bros., Ltd.) before the Measurements Section
of the Institution of Electrical Engineers
reviews the sources of error common to
dynamometer wattmeters and emphasises
some of the inherent errors that have been
less publicised.

The authors then proceed to describe the
design of a new instrument for the measure-
ment of AC power and voltage by direct
comparison with a standard DC potentio-
meter. It has a scale equivalent to that of a
deflectional instrument 18 ft. long and its
accuracy is guaranteed to 0 05 per cent.,
stability of precision being maintained by

self-standardisation ; means of checking the
accuracy of associated apparatus has been
made available.

The principle of operation is a null method
based on the balancing of two torques and
the new comparator is independent of the
eleven most annoying common errors, while
the remaining five can be compensated for
or avoided by design.

One of the specific uses of this comparator
is for the initial calibration of precision watt-
meters, rendering the procedure much simpler
thanwhen two potentiometers are utilised. The
new instrument has been employed for this
purpose since’ 1937 with considerable success
as well as for testing 500 c/s wattmeters, the
calibration figures so obtained being sub-
sequently confirmed by the National Physical
Laboratory.

Although one of the new instruments has
been successfully tested on a normal supply
circuit, stabilisation of the AC voltage is
desirable for the maximum accuracy attain-
able. Mechanical robustness is a feature; the
fitting of a new suspension can affect the
sensitivity only. The instrument can be
shipped abroad with the knowledge that, if
mechanical damage occurs in transit, it can
be repaired on site and the original accuracy
of measurement restored.

Household Appliance Production

"WPARTICULARS extracted from the Board

of Trade Journal were given in our issue of
November 2nd of the production of domestic
electrical appliances during the war period and
for the first half of the current year. The latest
figures have been revised and those for the
third quarter of this year added. We reproduce

the revised and new figures and for comparison
purposes also give the production (where the
figures are available) for 1937. It should be
noted that the figures represent the annual rate
of production; they do not include goods made
against Government contracts or for the purpose
of export.

Electrical Appliances Supplied to the Home M arket
(Annual rate of production in thousands)

Cookers Boilers, Fires,

. h.otplates, radia-  Water
Period Over 3kW and grillers, tors,  heaters
3kW  under etc. etc.

1937 50 _ 1,250 —
April-
June,
1945 33 13 22 296 12
July-
Sept.,
1945 39 14 75 484 1

Immer- Blankets
sion Kettles Irons \élaecaunuerps wa?ne1(jers n
heaters pads
350 1,250 400 — —
73 133 455 75 5 16
97 158 876 130 20 29

"3

€
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FINANCIAL SECTION

Company News.

Reports and Dividends

Tube Investments, Ltd.—Progress made by the
company in the field of training and education
was mentioned by the chairman and managing
director (Mr. I. A. R. Stedeford) in his speech
at the annual meeting, after reviewing the
company’s war work. He said that in addition
to the university scheme and supplementary to
vocational training for lads over sixteen years
of age the company, with the help of local
education authorities, was organising day con-
tinuation schools. In one district where the
scheme had been in operation for six months 250
lads under sixteen attended school on one day a
week. It was already evident that real benefit
was being derived by them not only academically
but mentally, physically and morally.

Having dealt with the accounts, he said that
the company’s first post-war objective was the
modernisation of all its factories to bring them
to the highest pitch of technical efficiency and
its plans for all phases of its activities were
estimated to cost ultimately £4,000,000. In the
electrical division arrangements had been made
to extend the company’s manufacturing interests.

The group intended to make its full contri-
bution to the export drive. Already its exports
had reached a scale at least 50 per cent, greater
than pre-war, but in view of existing oppor-
tunities this was not regarded as an achievement
of any particular merit.  Speaking of the
importance of good design he welcomed the
move to institute the Council of Industrial
Design, but suggested that there was need to
extend its scope. No standard existed for
industrial designers; anybody could call himself
one and the qualifications claimed might mean
nothing. Drawing an analogy with architects,
lawyers and doctors, he said that it should be
possible to brief industrial designers with equal
confidence.

Dictograph Telephones, Ltd.—At an extra-
ordinary meeting resolutions to increase the
capital of the company to £250,000 and to alter
the articles of association were approved.

Mr. P. V. Summer (chairman), in his state-
ment circulated with the report, explained that
the modest increase in capital was needed for
an expansion programme. Besides planning to
expand the annual rental income from Dicto-
graph installations the company proposed to
introduce other allied products which could be
marketed in a similar manner and through the
same organisation. Arrangements had already
been made for the supply and installation of
equipment for music in industry, staff location,
time recording and job costing. He also men-
tioned the steps being taken to increase the

company’s export trade. The subsidiary
company, Grampian Reproducers, Ltd., had
had another satisfactory year.

Joseph Lucas, Ltd.—Sir Peter F. Bennett

(chairman and joint managing director) stated
at the company’s annual meeting that the

closing down of war work had resulted in
major upheavals, including structural altera-
tions, complete changes in layouts, extensive
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Stock Exchange Activities.
re-tooling, and training of operatives. While

the activities of those parts of the organisation
mainly concerned with aircraft, in particular the
Rotax Co., had contracted to less than
10 per cent, of their peak output, the C.A.V.
section was if anything busier than ever.

Mr. Oliver Lucas (deputy chairman and joint
managing director), referring to the company’s
war activities, said that employment had
reached 40,000 and thirty-three factories had
been operated. One of the special jobs under-
taken and the one which undoubtedly occupied
most of the company’s research and develop-
ment effort, was associated with the gas turbine.
Another item of major importance was the
application of electrical control to tank gun
turrets.

Telephone Properties, Ltd.—Income from
dividends and interest, etc., for 1944 amounted
to £82,467 (against £87,309 for 1943) and the
net profit, as already reported, was £29,322
(£30,968). Contingencies reserve receives £5,000
(same) and after payment of the preference
dividend and an ordinary dividend of 6 per
cent, (same) £43,002 (£42,549) is carried forward.

The chairman (Sir Alexander Roger), in a
statement circulated with the report and
accounts, says that the reduction in income is
due to the sale in 1943 of part of the preference
share holding in the Nacionai Telephone Co.
of Venezuela. During the war the Nacionai
Co., like other telephone concerns, suffered
from a shortage of plant, but two years ago it
secured high pricyity on the production schedule
and new buildings are now in course of erection
to house plant for expansion. Much material
is already nearing completion and will be avail-
able for shipment in a month or so. While the
cost of living in Venezuela is constantly increas-
ing the Nacionai Co. has made substantial
reductions in its tariffs during the war.

British Rola, Ltd., reports a trading profit for
the year to March 31st last of £67,718 (against
£54,714) and a net profit of £62,767 (£45,304).
From this £53,500 (£34,300) is provided for
taxation and £1,347 (£1,275) for preference
share redemption. There is this year no alloca-
tion to deferred repairs (against £2,000). The
ordinary dividend is maintained at 15 per cent,
and £2,105 (£2,132) is carried forward.

The Associated Equipment Co., Ltd.—Critic-
isms of the existing deterrents to trade expansion
were voiced by the chairman (Mr. C. W. Reeve)
at the annual meeting. After referring to the
company’s war production (including among
many other items the design and manufacture
of the fifty-seven generating sets for the Mulberry
port) he said that with regard to the future
they had a very full order book, both for this
country and overseas, but nowadays this state-
ment did not mean very much. For this country
they were only allowed to deliver their output
to operators able to obtain a licence from the
Ministry of Transport, and for overseas they
had to produce vehicles of a different length
and width and with left-hand steering. They
felt that a great deal of lip service was being
paid by Ministers and Government spokesmen,
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but not much practical assistance was obtained
from the same sources. Manufacturers, especi-
ally in the engineering industry, were unim-
pressed by the desire expressed for a greater
output while having to suffer the calling up of
young and skilled employees before others had
returned from the Services. Another matter
affecting the company was that, being situated
in the London area, they were not permitted to
extend their factory facilities but must find
another factory in a depressed area, which he
described as a fine theory but an uneconomic
one. At Southall a thousand more operatives
could be employed with practically no additional
capital investment, but to do so elsewhere
would mean a very large expense.

Max Stone, Ltd.—For the year to June 30th
last trading profits, etc., amounted to £75,725
(against £60,173) from which is deducted
£5,269 (£5,190) amortisation of leases and
£750 (same) directors’ fees, leaving a balance
of £69,706 (£54,233). Taxation takes £51,500
(£41,500). After payment of war damage
contribution, allocating £5,000 (same) to
general reserve and meeting the preference
dividend, the ordinary dividend is raised from
10 to 15 per cent, and £7,820 (£5,021) is carried
forward.

Turner & Newall, Ltd.—The trading profit of
the parent company for the year to September
30th last, including dividends from subsidiaries,
was £2,493,142 (against £2,513,915) and there
was a net profit of £629,462 (£545,665). It is
proposed to pay a final ordinary dividend of
8f per cent, (less tax at 9s.), again making 12J]
per cent, for the year. General reserve receives
£100,000 (same) and the welfare fund £10,000
Esame), and £209,787 (£112,847) is carried

orward.

Marco Refrigerators, Ltd.—The accounts for
the year ended September 30th last show a
trading profit of £38,289 (against £33,641) and
a net profit of £31,525 (£29,060). Tax provision
absorbs £27,745 (£25,597) and, as already
announced, itis proposed to pay a first and final
dividend of 5 per cent, (against 2| per cent.), the
carry-forward being raised from £7,078 to

The Electric Furnace Co., Ltd., announces an
interim dividend of 3£ per cent., the same as last
year.

The Madras Electric Supply Corporation, Ltd.,
has declared an interim dividend of 2 per cent.

The London Electric & General Trust, Ltd.,
is maintaining its interim dividend at 2 per

cent., less tax at 9s. 6£d.
New Companies
Airmec International Sales, Ltd.—Private
company. Registered December 3rd. Capital,
£10,000. Objects: To carry on the business of

merchants for the export and import of the
products and requirements of engineers of all
kinds, electricians, mechanical engineers, manu-
facturers of, and dealers in, electrical apparatus,
etc. Directors: L. D. Bennett, Commonwood
House, near Chipperfield, Herts, (chairman of
the Philco Radio and Television Corpn. of
Great Britain, Ltd.), and four others. Registered
office: Wadsworth Road, Perivale, Greenford,
Middlesex.
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Armstrong, Grigson, Ltd.—Private company.
Registered November 30th. Capital, £2,000.
Objects: To carry on the business of manu-
facturers and distributors of, agents for, and
wholesale and retail dealers in, wireless and
television sets, accumulators and batteries,
electric and other lamps and electrical plant,
etc. Directors: F. X. J. Armstrong, 2, Heath
Court, Park Road, Uxbridge, and W. Grigson,
112, Swakeleys Road, Ickenham, Middlesex.
Registered office: 229, High Street, Uxbridge.

Essential Electric Equipment, Ltd.—Private
company. Registered November 30th. Capital,
£5,000. Objects: To carry on the business of
electrical, motor, aeronautical and wireless
engineers, etc. Directors: R. B. Whittingham,
21, Shalden Way, Walton-on-Thames, and two
others. Registered office: 78, Victoria Road,
Surbiton.

Geo. Williams (Willehhall), Ltd.—Private
company. Registered December 6th. Capital,
£5,000. Objects: To carry on the business of
electricians, mechanical, consulting and general
engineers, workers of, and dealers in, electricity,
etc. Directors: F. Harper, “ The Gables,”
Albert Road, Wolverhampton, and three others.
Eolllicitors: Rowland Tildesley & Harris, Willen-
all.

Electrical
company.
£5,000.

Services (Cornwall), Ltd.—Private
Registered December 6th. Capital,
Objects: To carry on the business of
electrical engineers, and general electrical
installation contractors, lighting specialists,
wireless engineers, etc. Directors: L. F. Kent,
3, Arundel Way, Newquay, and two others.
Registered office: 6, London House, Newquay.

Mortgages and Charges

National Electrical Supplies Co., Ltd.—Deposit
on November 8th, 1945, of deeds of 89 and 91,
Whitechapel, and 60 and 62, Victoria Street,
Liverpool, to secure all moneys due or to become
due from the company to National Bank, Ltd.

Salmic & Co., Ltd.—Debenture, charged on the
company's undertaking and property, present
and future, including uncalled capital, dated
November 29th, 1945, to secure all moneys from
time to time lent to the company. Holders:
Metropolitan General Trust Co., N.W.2.

Wright Elfectric Motors (Halifax), Ltd.—
Mortgage and charge on Century Works,
Pellon Lane, Halifax, and the company’s under-
taking and other property, present and future,
including uncalled capital, dated November
16th, 1945, to secure all moneys due or to become
due from the company to Midland Bank, Ltd.
Satisfaction in full on November 1st, 1945, of
mortgage dated August 31st, and registered
September 10th, 1929.

Mec-Electric, Ltd.—Particulars filed of £3,750
debentures, authorised November 13th, 1945,
charged on the company’s undertaking and
property, present and future, including uncalled
capital, the whole amount being now issued.

Bankruptcies

H. Beaumont, electrical engineer and radio
dealer, 207, Luck Lane, Paddock, Huddersfield.

Order made November 7th adjourning
Fenerally an application for discharge with
iberty to restore.
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STOCKS AND SHARES

Monday Evening.

TOCK Exchange markets are dominated

at the present time to an unusual extent by
politics. The acrimonious discussions which
arose last week around the Anglo-American’
loan and Bretton Woods proposals cast a
temporary shadow over the gilt-edged depart-
ments. The tap which had been running for
years past with a supply of Government war
loans was turned off last Saturday. At the
moment, there is no official issue in front of the
public other than the Post Office Defence Bonds
and National Savings Certificates. This should
prove a bull point for existing securities, but
politics intervene, and, until the turn of the year,
it is thought unlikely that prices will settle down
to what may be called more normal conditions.

Dollar Loan and Markets

Publication of the terms of America’s loan to
Britain has still made no marked impression on
the prices of industrial shares. In part, of
course, this absence of much reaction either way
has been due to the uncertainty felt about the
attitude of the United States Congress. Apart
from that, opinion has yet to come down one
side or the other in summing up all the implica-
tions of the bargain. Few people are in two
minds about the benefit of a very large number
of dollars becoming immediately available to
ease the country’s crying need for the goods and
equipment that America can supply. Beyond
that, however, it seems generally felt that con-
cessions to be given by Britain in return for the
loan will lead the country further into the field of
experiment. In this field, the markets have
already had, in the shape of the Socialist policies,
as much as they could comfortably digest for the
time being. Bullish and bearish interpretations
of the loan have roughly cancelled each other
out, so far as their effect on industrial share
prices is concerned. Mr. Bevin’s journey to
Moscow may prove a greater influence.

Home Electricity Supply

Prices of ordinary shares in the Home elec-
tricity supply market have arrived at a level
where demand practically balances supply. It
is worth recording, from the point of view of the
Stock Exchange and the investor, that on no day
since the share market was disturbed by the
General Election result, has it been impossible
to dispose of shares. The sellers have had to
take lower prices it is true, but they could always
get out if they wished to do so, and this is more
than can be said for certain other markets in the
industrial group. A trickle of selling still takes
place ; there is, however, sufficient demand to
meet it and to keep prices steady. The con-
sequence is that the ordinary shares in the Home
electricity supply list are unchanged since a
week ago.
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Price Fluctuations

Manufacturing and equipment ordinary shares
show no striking changes on the week. Hefiley’s
are a little lower at 26s., and General Electrics
at 94s. British Insulated Callenders are un-
altered at 44s. 6d., and Siemens at 37s. Telegraph
Constructions are Is. down at £3. Amongst
other changes, Walsall Conduits at 55s. have

lost 6d.; Electric Constructions put on a few
pence at 61s. 3d. Crompton Parkinsons are Is.
up at 30s. 6d. Burco continue their steady

advance and at 20s. 3d. show a further gain.

Veritys have strengthened to 8s. 6d. De la Rue
fell back to 10"
The radio section is moderately active.

Cossors, after being a quiet market at 44s. 9d.,
had a sharp rise to 47s. A new subsidiary con-
trolled by Cossor, is to be formed to work in
agreement with an American electrical company,
to develop radar for peace-time use. Philco at
10s. 9d. are a trifle harder. E. K. Cole at
37s. 6d. advanced The Americans are said
to be buyers of shares in a number of our radio,
wireless and cinema concerns. And television is
coming into the near prospect.

Cable & Wireless

Cable & Wireless ordinary at 105 and the
5-j per cent, preference at 111 are better on the
week. Some of the buyers are taking the stocks
in the proportion of 1 to 3 respectively. The
argument is that the simultaneous purchase of
£1,000 ordinary and £3,000 preference—or other
amounts in this proportion—cannot fail to prove
profitable whether the combine, as a result of
partial nationalisation, goes into liquidation or
carries on in its present shape. This view
obtains support in some quarters, and deserves
attention at a time when it is difficult to find
satisfactory security giving a reasonable yield.

Johnson & Phillips

Johnson & Phillips wanted to make an issue
of 200,000 ordinary shares of £1 each at £3, of
which 43s. stood for assets, and the balance for
goodwill. The company applied for permission
to the Capital Issues Committee, who replied
saying that they had no objection to the principle,
but as they considered the proposed issued price
to contain the element of bonus, they would not
consent to the terms. The company accordingly
made a further suggestion of 65s., offering one
new share for every four shares held by the
proprietors, but once more the C.I.C. turned
down the proposal.

The company has laid the matter before the
shareholders, notifying them that an expansion
of borrowing powers must be sought in the
absence of increased issued share capital. The
bankers are to be asked to continue their
financial assistance, and the directors add their
firm intention of increasing the capital by an
issue of shares as soon as they are able to do so.
The price of the shares has fallen a florin, to
77s. Three weeks ago the price was 81s. 6d.
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HEW 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

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

DEL Precision Products Corporation.—
“ Conduit supporting clip.” 15471/43.
February 15th, 1943. (573701.) *“ Supporting

clip for conduits.” 18763/43. November 2nd,
1942. (573708.)

Akt.-Ges. Brown, Boveri, &
tinuously adjustable choking coils.” 21420/43
December 23rd, 1942. (573679.) “ Continuously

adjustable choking coils.” 3127/44. February

Cle—

27th, 1943. (Addition to 573679.) (573680.)

Automatic Electric Laboratories, Inc.—m
“ Frequency changers.” 8616/44. May 6th,
1943. (573717

British Insulated Cables, Ltd., and A. E.
Jones.—*“ Process of preparation of diamond
dies for wire drawing.” 9556. May 18th, 1944.
(573683.)

British Thomson-Houston Co., Ltd.—m
“ Electronic devices particularly for X-ray
apparatus.” 20235/43. December 7th, 1942.
(573587.)

Brush Crystal Co., Ltd.—* Piezo-electric
acoustic devices.” 5225/40. March 20th, 1939.
(573687.) “ Connecting devices for electrical
apparatus, for example, piezo-electric acoustic

and like devices.” 16316/41. March 20th, 1939.
(Divided out of 573687.) (573688.)

E. J. Clarke and Murex Welding Processes,
Ltd.—*“ Welding rods.” 14607. October 19th,
1942. (573595.) *“ Electrodes or welding rods
and the production of shaped articles there-
from.” 16042. November 13th, 1942. (573598."

A. P. Clouez.—*" Electro-magnetic razors.’)
5068/42. March 19th, 1941. (573568.)

J. J. Davis.—* Screening of electrical devices
to prevent interference with wireless signals.”
17077. November 29th, 1940. (573660.)

Ferranti, Ltd., and A. L. Chilcot.—* Coating
of part of the interior of electric-discharge
devices.” 5201. April 18th, 1942. (573570.)

Ferranti, Ltd., A. L. Chilcot and S. Jackson.—
“ Mounting of electrodes in electric-discharge
tubes.” 5200. April 18th, 1942. (573569.)

Ferranti, Ltd., A. L. Chilcot and J. L. Miller.
—*“ Mounting of electrodes in electric-discharge

tubes.” 5202. April 18th, 1942. (573571.)

Ferranti, Ltd., A. L. Chilcot, S. Jackson and
F. W. Taylor.—* Mounting of electrodes in
electric- dlscharge tubes.” 5203. April 18th,
1942. (573572.)

General Electric Co., Ltd. V. J. Francis and
A. H. WiIIoughby.—“ .p. mercury-vapour
electric-discharge lamps.” 4958. April 16th,
1941. (573590.)-

P. A. H. Mossay.—*“ Current collectors for

induction regulators and like devices.” 17814.

October 28th, 1943. (573675.)
Patentverwertungs-Patelhold & Elektro-

Holding Akt.-Ges.—*“ Apparatus for trans-

mitting speech signals by means of defining
signals obtained from the speech oscillations.”
17241/42. December 3rd, 1941. (573629.)

J. H. Rawlings and Automatic Coil Winder
& Electrical Equipment Co., Ltd.—* Coil

winding machines.” 20932. December 14th,
1943. (573639.)

Redfern’s Rubber Works, Ltd., F. E. Brown
and A. J. Hignett.—"“ Battery boxes.” 17027.
November 30th, 1942. (573628.)

Siemens Bros. & Co., Ltd.,, C. F. Edwin and

R. J. Willis.—* Electric dry batteries.” Cognate
applications 19790/43 and 22601/44. November
26th, 1943. (573582.)

Standard Telephones & Cables, Ltd., and
R. R. Back.—* Methods of activating cathodes

for electron discharge  devices.”  20393.
December 3rd, 1943. (573612.)
Standard Telephones & Cables, Ltd., and

W. T. Gibson.—* Electron discharge devices.”
18158. November 2nd, 1943. (573605.)

A. H. Stevens (Board of Regents of the
University of Texas).—“ Apparatus for treating
gases with electric glow discharges.”  14353.
September 2nd, 1943. (573699.)

Vandervell Products, Ltd., and D. F. Green.—
“ Bonding of electroplated layers.” 20863.
December 13th, 1943. (573636.{

Vandervell Products, Ltd., and J. E. Salmon.
—*“ Electroplating the inner or concave surfaces
of segments of cylindrical and like structures.”
20862. December 13th, 1943. (573635.)

E. R. Wigan.—* Electrical networks.” 20788.
December 11th, 1943. (573615.)

H. Wood & Co., Ltd.,, and A. Hayes.
“ Sockets of electric cable plug-and-socket
connections.”  18134. November 2nd, 1943.
(573604.)

Australian Notes

Suggested  National Advisory Council.—A
proposal to establish a National Electricity
Advisory Council has been postponed until the
next Premiers’ Conference. The Secondary
Industries Commission suggested that since
the generation and transmission of electricity
is very largely in the hands of governmental
authorities, the State and Commonwealth
Governments should jointly set up a permanent
authority to assess the potentialities for power
production, and to guide and co-ordinate the
development of electricity supply throughout
the Commonwealth.

Adelaide Bill.—Introducing the Electricity
Trust Bill to provide for the taking over of the
assets of the Adelaide Electricity Supply Co.,
the Premier of South Australia (Mr. Playford)
said that under the Bill shareholders would be
paid either in cash on the basis of the value of
their shares on August 1st, 1945, or alternatively
in 4 per cent, debentures issued by the Trust.
Since the introduction of the Bill, however, a
petition has been presented for its rejection.
The petition asks the House to affirm the principle
that if any undertaking is compulsorily acquired
by the State the owners shall be compensated to
the full value of the assets, and also contends that
the State should not acquire a well-established
privately owned undertaking unless it is first
shown that the proprietors have failed to fulfil
their obligations or that acquisition is essential
in the public interest, and this, the petitioners
claim, has not been established.
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Up to 90 H.P., 400 440 VOLTS
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ASTON, BIRMINGHAM 6

Sales Headquarters :
BRETTENHAM HOUSE, LANCASTER PLACE, W.C.2

MAKE REGULAR USE OF

MARTINDALE COMMSTONES

~ Cut copper, brass and steel without Over 50 sizes 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.
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IflistriBHtfient flaniifaciuiH:
Progress ot a Northampton Firm

iIEW firms can claim such a rapid growth ohms. Normally the resistors ars manufac-
t as that of Painton & Co., Ltd., of Kings- tured to”a tolerance of + 5 per cent, of the
thorpe, Northampton. When the late Mr. nominal value, but limits of + | per cent.
P. R. Painton established the
company in 1935, it consisted
of three directors and three
operators, and functioned in
small premises in the centre of
Northampton. To-day the com-
pany gives employment to well
over 400 and possesses* an up-
to-date factory operating under
healthy conditions in garden
surroundings. Mr. C. M.
Benham (formerly with Stan-
dard Telephones & Cables, Ltd.)
became managing director in
1937, when Mr. Painton died.

Bakelite panel for stud type
attenuator or fader being
moulded

can be obtained when re-
quired.  Special arrange-
ments are employed which
enable the resistance value
to be measured during
winding and wire as fine as
00006 in. diam. is used for
some of the higher values
in the miniature range.

Above : Sifting vitreous enamelling powder on to

resistances during treatment in electric furnaces

Right: Winding a 100-ohm resistance with 0 001-in.

wire, the resistance being measured during winding
by the instrument on the left

Vitreous enamelled resistors of 150-W
rating were the company’s first product, and
at the time were not of the tropical variety.
The company was the first to obtain Air
Ministry approval for a tropical grade
vitreous resistor in January, 1937, and produc-
tion of this type was started in the same year.
The range now covers ratings of from 1 W to
150 W, with resistance values up to 100,000
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Owing to certain conditions peculiar to the
process, one of which is the necessity for
firing at 800 deg. C., the vitreous enamelling
is carried out in a special section of the
factory. This arrangement makes possible
the provision of air conditioning without high
air velocity which would result in thermal
shock to the resistors during the processing.
Some of the larger resistors are enamelled by
the dusting process, successive coats of
enamel being sifted on to the resistor between
furnacing. For the smaller resistors a con-
tinuous tunnel method of firing is employed,
and some 10,000 units per week are produced
by this method.

Under batch sampling methods a per-
centage of each week’s production is sub-
jected to various tests, one of which includes

hours in a steam chamber to ensure that
units are capable of withstanding this without
alteration of more than 0-5 per cent, from
the original resistance value. The resistors
are also subjected to mechanical stress by
means of a machine specially designed to
detect fractured ceramic formers.

Faders and Attenuators

To-day, however, vitreous resistors form
only a portion of the company’s output. In
1936 the first stud type fader was designed
and produced, and the standard range now
covers faders and attenuators which can be
offered with any of the usual types of network,
both unbalanced and balanced, with impe-
dances ranging from 25 to 600 ohms. A
radical departure from conventional practice
is represented in an edgewise model fader
unit, designed for use in mixer panels for
broadcasting or recording circuits.

A special feature of the stud type attenuators
and faders is that the studs are moulded into
the panels. The company undertakes its own
bakelite moulding, and for the smaller
intricate units, the latest technique of transfer
moulding is used, so that distortion is avoided
and the highest degree of dimensional
accuracy maintained. Other products include
tubular wire-wound resistors, pre-set resistors,
rotary stud switches, fixed attenuators, con-
tinuously variable wire wound potentio-
meters from 2 W up to 25 W rating, knobs
and dials, and plugs and sockets ranging from
2- to 35-way models.

During the war considerable development
work was carried out in connection with
scanner and range potentiometers for radar
application. These are wire wound instru-
ments, similar to the 15-W and 25-W con-
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tinuously variable controls and have been in
production for the last two years. These
instruments possess linearity characteristics
of better than 0-2 per cent.

A good deal of attention has recently been
given to the production 5f miniature com-

Checking the linearity of scanner potentiometers
for radar work

ponents, such as the
variable potentiometer, which is 1 in. in
diameter by i in. deep. Even smaller is the
push-button switch, with one pair of make and
one pair of break contacts, and finally a wire
wound vitreous enamelled resistor in. in
diameter and only j§ in. long.

2-W continuously

Diesel Engine Costs

T H E customary report on the operation of

heavy-oil engines, compiled by the Working
Costs Sub-Committee of the Diesel Engine
Users’ Association, has been presented for
discussion at the annual general meeting. It is
concerned with the year 1943-44 and is a record
of facts without any expression of opinion by
the Committee upon the information furnished
by members. All the tabulated data have been
brought up to date, excepting those relating to
renewals and replacements, the cost of which is
at present abnormal. Records from 52 stations
are included, compared with 55 last time, the
decrease being due to the receipt of fewer
returns from overseas; though there are two
additions from home stations, one each from
electricity and water undertakings.

A considerable part of the discussion which
took place on the previous report was directed
to the form in which the tabulated information
is set forth, some of the larger tables being
awkward to manipulate. After much delibera-
tion the compiling Committee has concluded
that the existing style is more advantageous
than any of the alternatives proposed.
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Distribution and Utilisation of Electricity. By

E. Openshaw Taylor. Pp. 162; figs.
Blackie & Son, Ltd., 66, Chandos Place,
London, W.C.2. Price 6s.

This is an excellent book and any electrical
engineer of student who buys it will have no
cause to regret his purchase. In the small
compass of 162 pages the big subjects of distri-
bution and utilisation are dealt with. This is
made possible by giving the cream of the matter
only. In distribution the chapter headings are:
Layout and construction; circuit calculations;
voltage regulation and control; faults—preven-
tion, clearance and location ; tariffs and metering.
In utilisation the chapter headings are: Indus-
trial electric drive;electric heating; illumination;
factory power, supply.

The treatment is naturally condensed and for
this reason would scarcely be suitable for a
beginner without the aid of lectures. On the
other hand, for anybody acquainted with the
subject, the matter is just what he needs as a
book of reference. It is particularly valuable
on account of the number of worked examples.
One point the author might make clear in
fig. 5 is whether the cables shown have a metal
sheath or not, otherwise a student might be
misled by the illustration of a single-core cable.
Strangely enough, we cannot find'the date of
publication, which seems to be an important
matter in a scientific work.—S. P. S.

The Story of the Atomic Bomb. By C. H.
Douglas Clark. Pp. 52; figs. 29. Published
by the Machinery Publishing Co., Ltd.,
83-113, Euston Road, London, N.W .I. Price
3s. 6d. net.

The sensational splitting of the atom as a
war measure has made a vast number of people
“atom conscious.” These, as well as electrical
engineers wishing to revive their knowledge of
something that is fundamental to their work,
will find much informative matter in this
introduction to the subject and also in the
account it gives of the work of pioneer physicists.
Starting with atomic theory, the reader is taken
on to the electron, radio-activity, the nucleus,
isotopes, the neutron to reach atomic fissure by
bombardment with alpha particles and to the,
at present, final phase in the production of the
atomic bomb. The possibilities of putting the
discovery to constructive uses are considered in
a postscript. At the head of each of the ten
chapters is a summary of conclusions.—C.O.B.

The Penguin Handyman. By Foster Wiseman.

Pp. 81; figs. 76j with index. Penguin
Books, Ltd., Harmondsworth, Middlesex.
Price 9d.

The foreword to this addition (PH9) to the
little green books suggests that the prevailing
scarcity of skilled labour available for effecting

itooliis
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Splitting the Atom.

simple repairs has urged the author to furnish
the householder with the little knowledge (sic)
necessary to keep his domestic apparatus in
good working order. This is done in a doubt-
ful way in Chapter I, of 20 pages and 12
sketches. It begins with the definition of terms
and states that one of the four possible causes
of short circuit is “ faulty insulation in appliance
allowing electricity to pass to earth.” Although
the chapter is headed “ The Repair of Electrical
Domestic Appliances,” apart from repairing
flex, the only instruction given is for the dis-
mantling and re-assembling of a clothes iron.
W attage calculations are included for re-fusing,
without a word of warning about overloading
5-A circuits uritil the last page of the chapter,
while a length of flex (connected to a lampholder
and plug) with bared ends is hardly the kind of
“ simple apparatus ” ordinary householders
should be advised to employ for testing the
continuity of circuits.—W.O.F.

Welding Manual. First Edition.
65. Quasi-Arc Co., Ltd.,
Price 3s. 6d.

This pocket size book is divided into five
parts of 36 chapters, some of them quite short.
The two first sections provide elementary and
advanced instruction; the third is concerned
with the welding of materials other than mild
steel and the fourth with the equipment of the
welding shop, including heat treatment, while
the last is devoted to drawing office procedure,
loads, stresses, data tables, a short glossary of
terms and an index. The object of its compila-
tion has evidently been threefold. First, to
offer advice to the novice. The trainee who
masters the first eight chapters of 31 pages
should be able to do useful work in the shops
where jobs are turned round so that they can
be welded downhand. Secondly, to help the
welder who has concentrated too narrowly to
widen his knowledge and develop his practical
ability. Thirdly, to guide the shop supervisor
and designer of fabricated structures.—W. O. F.

Pp. 168; figs.
Bilston, Staffs.

Books Received

An Experimental Course in the Fundamental
Principles of Radio. By R. H. Humphrey
and George Patchin. Pp. 197; figs. 122.
Sir Isaac Pitman & Sons, Ltd., 39, Parker
Street, London, W.C.2. Price 12s. 6d.

Alternating Current Motors and Control
By C. H. Claude Cooke.
revised. Pp. 88; figs. 20.
wood & Son, Ltd., 20,
London, E.C.4. Price 5s.

A Dictionary of Metallography. By R. T. Rolfe.

Pp. 242. Chapman & Hall, Ltd., 37,
Essex Street, London, W.C.2. Price 15s.

Gear.
Second edition,
Croshy Lock-
Tudor Street,
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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.

Blackpool.—January 3rd. Electricity Com-
mittee. Batteries, charging equipment and
associated switch and fuse gear. (December
14th))

Edinburgh.—February 15th. City Council.
33-kV switchgear and accessories for Portobello
power station. (December 14th.)

Kettering.—January 4th. Electricity Depart-
ment. Six transformers, switchgear and sheet
steel kiosks. (December 14th.)

Maesteg.—January 1st. Electricity Depart-
ment. L.v. mains, services and public lighting.
(December 7th.)

Manchester.—December  31st. Electricity
Committee. 6-6-kV switchgear and one 20-ton
road weighbridge and frame. (December 7th.)

Rochdale.—January 16th.—Electricity Depart-
ment. Quarterly and prepayment meters and
transformers. (See this issue.)

Sheffield.—January 28th.—Electricity Depart-
ment. One fourteen panel auxiliary switch-
board. (See this issue.)

Southend. —February 1st. Electricity Depart-
ment. One 800-kW alternator. (See this issue.)

Tredegar.—December 29th. Urban District
Council.  Two 250-kVA and one 500-kVA
transformers. (December 7th.)

Orders Placed

Blackpool.—Housing Committee. Accepted-
Electrical installations at 14 houses at Lostock
Gardens (£258).—Lawrence Lee.

Electricity Committee. Accepted. Cables for
transmission lines from Peel to Bispham.—B.I.
& Callender’s. Transformers.—English Electric
Co. Fire protection installation.—Walter
Kidde Co.

Bradford.—Electricity Committee. Accepted.
500 meters (E1 15s. 3d. each).—Sangamo Weston
and English Electric Co. Crane for Valley
power station (£3,645).—John Smith (Keighley).

Wallasey.—Electricity Committee. Recom-
mended. 250 prepayment meters (E5 13s. 6d.
each).—Landis & Gyr. Cable laying.—
Britannic Cable & Construction Co. Switchgear
(£1,537).—A. Reyrolle & Co.

Contracts in Prospect

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

inaccuracies should be reported to the Editors.

Aberdeen.—Improvement and development of
harbour including installation of coal handling
plant, cranes, etc. (£500,000); Aberdeen Harbour
Board.

Airdrie.—Factory for Eldorado Ice Cream
Co., Ltd.; secretary, New Industries Committee.

Anglesey.—Extensions, secondary schools ;
E. Rees, county architect. County Offices,
Llangefni.

Bolton.—Transformer house,
W. Heaton & Sons, Ltd.

Bridgend.—Permanent houses (50),
wydd Road site (£49,234), for U.D.C;

Lostock Mills;

Llange-
R. B

Thomas, builder, 2, Mackworth Road, Porth-
cawl.

Cardiff—Houses (62), Highmead; city
architect,

Rebuilding Scandinavian Sailors’ Home,

Bute Street; Norwegian Consul.

Chesterfield.— W arehouse, Pottery Lane ; Pear-
son & Co., Ltd.

Works additions,
Robinson & Sons, Ltd.

Chipping Norton.—Houses '(28), Leafield and
Charlbury (£32,713), for R.D.C.; B. Blake,
builder, Charlbury.

Consett (Co. Durham).—Houses (40); T. M
Francis, builder.

Dumfries.— Factory extensions (£4,000), Col-
lege Road, for General Milk Products, Ltd.:
manager.

Great Barr.—Houses (33); J. Wistance, Ltd.,,
builders, Leicester Buildings, Walsall.

Hinckley.—Permanent houses (£54,000), for

W heatbridge Mills;

U.D.C.; F. Garner & Son, builders, 181,
Loughborough Road, Leicester.
Hove.—Flats (32), Furze Hill and York

Avenue for Mutual Flats Building Association;
W. Morley Park.

llkeston.—Houses (122), Cotmanhay estate
(£142,088); F. Sisson & Sons, Ltd.

Lichfield.—Houses (100), Stowe Street estate;
city engineer.

Maltby.—Permanent houses (30), Manor Park
estate (£27,990), for U.D.C.; Mollekin Bros.,
builders, Rotherham Road.

Norwich.—Houses (400), in 17 groups, Tucks-
wolold Lane estate; city architect’s office. City
Hall.

Paisley.— Additions and alterations to works
for Brown & Poison, Ltd., Royal Starch Works;
manager.

Pontefract.—Houses (134), Chequerfield site;
J. G. L. Poulson, architect, 29, Ropergate.

St. Albans.—Permanent prefabricated houses

(50), as first instalment of scheme; H. E
Crane; town clerk, 38, St. Peter’s Street.
Stockton-on-Tees.— Hutments, Richard Hind

School, for the Education Committee (£3,500);
borough engineer.

Tynemouth.— Factory, West Chirton; Tyne
Plywood Works, Ltd.

Extensions, Moor Park Hospital (£21,50.0);
borough engineer.

Wallasey.—Kitchen and dining room at

Oldershaw grammar school; F. R. B. Grundy,

borough engineer, Town Hall.
Walsall.—X-ray department, Manor Hospital

(£2,264); Edgar Crowther, Ltd., Birmingham.
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A T70kVA Auto
Transformer for
operating an
American mach-
ine from astand-
ard 400 volt
th ree -phase
supply.

tifu iltfift, Sehawie.fft, £lreh4j

Uk Ctedbu & U ~ubftost. singie and Three Phase,
Air Cooled and Ol
Cooled. List 1035 de-
tails sizes and weights
of Transformers up to
27kVA, open and enclosed
types.

OTHER HEAYRERD
PRODUCTS |I— Rectifying
Equipment, Battery Chargers,
Industrial Electrical and
Scientific Apparatus.

PRODUCTS

R ELECTRICAL AND RADIO ENGINEERING

Precious Metal Contacts. Silver-on-Copper Bi-Metal. Bi-Metal
Contact Units. Non-Ferrous Metal and Alloy Wires and Strips
for Resistances and Fuses. Platinum, Silver and Precious Metal
Alloy Wires and Strips. Silver Plated Copper Wires. Low
Temperature Brazing Alloys including “ Easy-Flo,” *“ Sil-Fos”
eand *“ Silbralloy.” Nickel Valve Tubes, Pure Nickel Gauze.
Fusible Alloys. Selenium, Mercury and other Non-Ferrous Metals-

You are invited to write for fuller information
on any of the above to :

JOHNSON, MATTHEY & C° L™

HEAD OFFICE :

73/83 HATTON GARDEN, LONDON, E.C.I

Hof
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A new era of brightness jn A\ \
the home, office and factory! A t s .A
Brightness, cheerfulness,

cleanliness, fresh air, good \ n

health and good lighting
are die order of the day.
Good lighting is a tonic-
especially with Osram!

THE WONDERFUL. LA

pHcu>t/er  \

Advertisement of The General Electric Company Limited, Magnet House, Kingsway, London, W.C.2



December 21,1945

Electrical

Review 57

CLASSIFIED ADVERTISEMENTS

ADVERTISEMENTS for insertion in the following
Friday’s issue are accepted up to First Post on
Monday, at Dorset House, Stamford Street, London,
S.E,1. (See notice belowfor Christmas.)

THE CHARGE for advertisements in this section
is 2/- per line (approx. 7 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 this counts
as six words and 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 tp 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.Il. Cheques and Postal
Orders should be made payable to ELECTRICAL
REVIEW LTD. and crossed.

Original testimonials should not be sent with applications for employment.

CHRISTMAS SCHEDULE

CLASSIFIED ADVERTISEMENTS

Our issue of December 28 closed for press
on Thursday, December 20.

OFFICIAL NOTICES,
TENDERS, ETC.

SHEFFIELD CORPORATION
Electricity Department
Contract No. 715

npHE Electricity Committee are prepared to receive
tenders for the supply and delivery of the under-
mentioned equipment :—
ONE Fourteen-panel, 11-kV, 3-phase. 150-MVA Rup-
turing Capacity Works Auxiliary Switchboard.

Contractors desiring to submit tenders may obtain
Specification and Form_ of Tender at this office on making
a deposit of £2 2s.. which sum will be refunded on receipt
of a bona fide fender. .

To meet the convenience of contractors, two copies of
the Specification will be furnished; additional copies may
be purchased at a _cost of £1 Is. per copy. . .

Any person or firm sending in a tender will be required
to comply with the Standing Orders of the Council relatin
to the ""Prevention ef Corruption ” and to the standar
rates of wages and proper hours and conditions of labour.
A print of the Standing Orders may be obtained from
the Department.

The tender and accomJJanying documents, filled up as
directed, must_be enclosed in'the official envelope supplied
with the Specification, which shall not bear any name or
mark indicating the sender, to be delivered to the Town
Clerk, Town Hall, Sheffield, 1, not later than the first post
on Monday, 28th January. 1946. Tenders received after
the time sfipulated herein ‘will not be considered.

The Committee do not bind themselves to accept the

lowest or any tender.
JOHN R. STRUTHERS.
General Manager and Engineer.

3719

Commercial St.,
Sheffield. 1.
December, 1945.

COUNTY BOROUGH OF SOUTHEND-ON-SEA
Electricity Department

HPENDERS are invited for the supply, delivery and

erection of one 800-kW Alternator.” Specifications.
Zc.. are obtainable from the undersigned. Tenders are
x> be delivered to the Town Clerk. Municipal Buildings.
Southend-on-Sea. not later than February 1st. 1946. in
in envelope endorsed “ TenderJor*A”rnatoj.

Electricity Works

s ! Engineer aid Manager,
London Rd.. Southeud-on-Sea. 3

/30

COUNTY BOROUGH OF ROCHDALE
Electricity Department

HHENDERS are invited for the supply, during the ensuing
twelve months, of—

(A) Alternating current, single-phase. 5-ampere and
25-ampere Quarterly Meters, and 5-ampere and
25-ampere Prepayment Meters.

(B) 3-phase,.6,000/400-volt Distribution Transformers.

Duplicate copies of General Conditions. Specifications
and Form of Tender in respect of either section may be
obtained from W. G. Coates. Borough Electrical Engineer.
Electric House. Smith Street. Rochdale, upon payment of
a deposit of £2 2s., which will be refunded on receipt of
a bona fide tender. Additional copies may be purchased
at a cost (non-returnable) of 10s. 6d. per copy.

Sealed tenders in plain unmarked envelopes, endorsed
§A) Tender—Electricity Meters, or (B) Tender—Trans-
ormers, must be addressed to the Town Clerk and delivered
not later than noon, January 16th. 1946.

The Corporation does not bind itself to accept the lowest

or any tender.
y G. F. SIMMONDS. M.A,, LL.B.(Cantab.).

Town Hall, Town Clerk.

Rochdale. 37
TO WHOM IT MAY CONCERN

npRF. INDUSTRIAL ELECTRICAL CO. LTD,,

Offord Street Works, Offord Road, London. N_.I.
Electrical Power Plant Engineers, hereby give notice
that they have no connection with ang other firm
trading under a similar title, or an abbreviation of
such title.—10th December. 1945. 3720

SITUATIONS VACANT

COUNTY BOROUGH OF SOUTHPORT
Appointment of Shift Charge Engineer

A PPLICATIONS are invited for the position of Shift

Charge Engineer at the Corporation’s “ Selected ”
Generating Station. Candidates at_present serving with
H.M. Forces will receive every consideration.

Candidates must have received a good technical training
and have had experience in the operation of Central Station
plant, including Turbo-Alternators, Water Tube Boilers
and E.H.T. Switchgear.

Salary will be in accordance with the N.J.B. Schedule.
Class F. Grade 8. The appointment will be subject to
the provisions of the Local Government Superannuation
Act. 1922; medical examination necessary.

Candidates should give particulars of their qualifica-
tions, experience and age, together with copies of two
recent testimonials. .

Applications, endorsed “ Shift Charge Engineer.” should
be addressed to the Borough Electrical Engineer. 188,
Lord Street. Southport, and must be received by Monday.

7th January. 1946.
R. EDGAR PERRINS.
Southport. Town Clerk.
5th December, 1945. 3736
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CORPORATION OF GLASGOW
Transport Department

Chief Electrical Engineer

rfTHE Corporation invite applications for the appointment

of Chief Electrical Engineer in the Transport Depart-
ment. The salary scale for the position is £750 rising by
annual increments of £15 to £900 per annum, plus war
increase, which is at present £60, but is subject to modi-
fication. . . .

The person appointed will be responsible to the General
Manager for the general supervision and efficient control
of the Power Station operated by the Department for the
generation of the electrical current for the Tramway system
and for the distribution arrangements througnout tne
Underta_kin?, including the supervision of suostations.

Applicants must be Associate Members of the Institution
of Electrical Engineers, and experience in power station
control (while not essentialg will be of advantage.

Tne appointment is subject to the provisions of the
Corporation Superannuation Scheme, and tne successful
candidate will require to pass a medical examination.
Applicants must be under 50 years of age. except as regards
em/floy_ees of the Corporation. . .

pplications, stating date of birth and full particulars
of qualincations and experience, accompanied bg/ copies of
not more than three recent testimoniais, must be received
by me in an envelope endorsed “ Transport Department—
Appointment of Chief Electrical Engineer.” not later than-
31st January, 1946. . o

Persons at present serving in H.M. Forces are invited
to make application for the appointment.

WILLIAM KEI_RR.

City Chambers, Glasgow. own Clerk.
3612

Oth November, 1945.
METROPOLITAN BOROUGH OF SHOREDITCH

Appointment of Borough Electrical Engineer
PPLICATIONS are invited for the appointment of
Engineer and Manager of the Council's Electricity
Undertaking from engineers wno are experienced in elec-
tricity supply and in the management and administration
of an electricity undertaking.

The salary ‘will be in accordance with the agreement
dated 9th July, 1941, made by the National Jomt Com-
mittee of Local Authorities and Chief electrical engineers.
The present full salary, according to scale, will be £1,250
per annum, pius the appropriate bonus, wnich is at present
£59 16s. per annum, and this salary will be paid from
the date of taking up duties. X .

The appointment will be subject to the provisions of
the Shoreditch and other Metropolitan Borough Councils
(Superannuation) Acts, and the person appointed will be
required to pass a medical examination. »

pplication forms and particulars and conditions of the
appointment may be obtained from the undersigned.

The comFIeted form of application, with testimonials,
must be delivered to the undersigned not later than noon
on Saturday, 19th January. 1946, in an envelope marked
“ Borough Electrical Engineer.”

R. CYRIL RAY.
Town Hall, Town Clerk.

Old Street, E.C.I. 3727

CITY AND COUNTY OF KINGSTON-UPON-HULL
Telephone Department

PPLICATIONS are invited from suitably qualified
persons for the post of Assistant Engineer in the
Corporation’s_Telephone Undertaklnfq. Candidates should
Eossess experience in the control of workmen and sound
nowledge of the planning, installation and maintenance
of junction and subscribers’ distribution networks for a
public automatic telephone system.

The post carries_a salary of £300 rising to £420 per
annum by annual increments of £18, thence to £550 by
annual increments of £25, plus war bonus, at present £60
per annum. The starting salary will be fixed in accordance
with the qualifications and previous experience of the

selected candidate. . i
Application forms may be obtained from H. V. J. Harris,
Manager, Telephone epartment, 74, Newland Park,
Hull, Yorkshire, and should be returned with copies of
recent testimonials not later than Monday, 14th January.
370
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COUNTY BOROUGH OF WIGAN

Appointment of Electrical Engineer and Manager
A PPLICATIONS are invited for the position of Eke
_ trical Engineer and Manager at a salary in accordance

with the scale set out in the agreement made by the

National Joint Committee of Local Authorities and "Chief
Electrical Engineers, dated 9th July, 1941. In accordance

with clause 10 of such agreement the salary for tne first

year will be 85% of the full salary and for the second
year 92£% thereof; the full salary being payable in the
third and suosequent years.

The Bresent unit assessment oi the Corporation’s Elec-
tricity Undertaking is 50.000,000. .

Applicants should be Corporate Members of the Insti-
tution of Electrical Engineers. o

The Corporation have received an intimation from the
Central Electricity Board that a direction will shortly be
issued to build a new power station at or near Wigan,
with an ultimate capacity of four 30,000-kW sets.

Full particulars of the duties, terms and conditions of
appointment may be obtained from the undersigned, and
any further information which may be desired by appli-
cants may also be obtained from tne undersigned.

Applications (stating age, qualifications,” experience,
present and previous appointments, and accompanied by
not more than three recent testimonials) must be delivered
to the undersigned on of before the 14th January, 1946.

WILLIAM HENRY TYRER,

Town Clerk’s Office, Town Clerk.
Municipal Buildings,
Library Street, Wigan.
14th" December. 1945. * 3716

BOROUGH OF CHEPPING WYCOMBE
(High Wycombe)

Electricity Undertaking

Appointment of Assistant Demonstrator (Female)
(Amended Advertisement)

A PPLICATIONS are invited from suitably qualified

persons to_instruct consumers in the use of cookers
and other electrical appliances, to give practical demonstra-
tions, and to assist in the showroom.

The salary will be in accordance with the Southern
Provincial Whitley Council Scale, namely £155 to £240,
plus,war bonus of £48 2s., with commencing salarﬁ accord-
|n? to age. The appointment will be subject to the Coun-
cil’s Conditions of Service and to the provisions of the
Local Government Superannuation Act, 1937, and the
successful candidate will be required to pass a medical
examination.

Applications, giving full particulars of age, training,
‘qualifications and experience, together with testimonials,
should be forwarded to the undersigned not later than
Monday. January 7th, 1946.

HENRY ROBSON.
Borough Electrical Engineer.
3645

Electricity Offices,
Frogmoor,
High Wycombe, Bucks.

BOROUGH OF MANSFIELD
Electricity Department
Appointment of Meter Engineer

A PPLICATIONS are invited for the.position of Meter
Engineer from qualified engineers with experience in
testing and repairing all types of direct current, single
and polyphase meters, etc., together with standardisation
of instruments, etc., and general meter department routine.
The conditions of the appointment are in accordance
with the National Joint Board Schedule. Class E, Grade 8.
commencing at £371 per annum.

The aplpointment 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.

Applications, with copies of three recent testimonials,
and ivin?j Earticulars of qualifications, experience and
age. shoul e addressed to the Borough Electrical Engi-
r%%e]r.llg_‘i‘rene Tree Place, Mansfield, not later than January

Carr Bank, Mansfield.
6th December, 1945.

A. C. SHEPHERD.
Town Clerk.
3575
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COUNTY BOROUGH OF WARRINGTON
Electricity Department

Appointment of Station Combustion and
Efficiency Engineer

\ are invited for the above appointment

from persons with a wide technical anri operation
experience of a modern Borer House attached to a Selected
Generating_station, to tale charge ci the operation oi
such a Boiler House.

The successful _applicant will not normally be required
to undertake shift work.

The appointment will be subject to the provisions of
the Agreement of the National Joint Board of Employers
and Members of Staff for the Electricity Supply Industry,
being in Grade 7. Cass H. in the Schedule to that Agree-
ment. The basic salary will be £424 per annum for two
years. £432 d)er annum for the third and fourth years.
erang to £440 per annum after the fourth year: the present
value ef the salary according to the cost cf living adjust-
ments provided for in the above-mentioned Agreement is
£485 per annum for two years. £493 per annum for the
third ‘and fourth years, rising to £501 per annum after
the fourth year.

The appointment will be subject to satisfactory medical
examination by the Council’s Medical Officer, to the prc-
viaons of the Local Government Superannuation Act.
1937, and to determination by one month's notice on
either side. o . . .

Forms of application will not be issued, but candidates
should give particulars of age. present position and duties,
particulars of past service and all other essential informa-
tion. including the fullest particulars of qualifications
applicable to a post of this nature.

Candidates must disclose in writing whether to their
knowledge they are related to any member of the Council
or any co-opted member of a Committee or any officer of
the Council.  Failure to do so will lead to disqualification.

Applications must be accompanied by copies of not
more than three recent testimonials and must be addressed
to the undersigned and delivered in sealed envelopes
indorsed “Application for Statical Combustion and Effi-
ciency Engineer.” not later than Monday. 31st Decanber.
1945

Chnvassing. either directly or indirectly, will disqualify.
NORMAN T. SMITH. M.LE.E..
Electricity Works. Borough Electrical Engineesr.
i 710

Warrington.

STEWARTRY OF KIRKCUDBRIGHT COUNTY
COUNCIL

Electricity Department

Appointment of Junior Mains Assistant

PPLICATIONS are invited for the above post from
suitably qualified Engineers who have had previous
Bural Elec-

experience cf mains work, pre_fer_able/ in a
tnm_tF Undertaking. Duties will include the survey* and
profiling for 11-kV overhead lines, maintenance of sub-
stations and switchgear. and generally acting as Assistant
to the Mains Engineer. . . .

Salary and conditions cl appointment will be in accord-
ance with the National Joint Board Schedule, the present
calary being £268 rising to £279 per annum (Clas D
Grade 9ay. | L .

The appointmeii will be subject to the Local Govern-
ment Superannuation Act. 1937. and the selected candidate
will be required to pas a medical examination.

Applications, stating age, and giving full particulars of
training and experience, together with copies ci testi-
monials. to be forwarded to the undersigned not later Than

5th January. 1946.
; A. L. BUSHXELL.
County Offices, County Clerk.
Kirkcudbright,
10th December, 1945. 3707

i BMATUBE Winder for repair work. A.C. and D.C.
-mA Pennanent position, good prospects, small growing
boanes Lancaster area. Write giving foil details cf
experience, etc.—Box 3596. c/o The Electrical Beview.

A BMATUBE Winder required. Eeply details experience
A required.—Box 8107. c/o The Electrical

4 PMATUBE Winders used to repair work, for S.W.
\ Tendon. AH classes A.C. and D.C. jots. Good
conditions- permanency for righttype of men.— Box 3611.
c/o The Electrical Beview.

aud
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COUNTY BOROUGH OF WALLASEY
Electricity Department

Engineer

Appointment of Deputy Borough Electrical
s and Manager

A PPLICATIONS are Invited by the 12th January. 1946.
A for the above zyapointment ai a saiary in accordance
with Class F. Grade 1. of the National Joint Board
Schedule—at present £723.b 55 p.a.

A form of application and further particulars will be
supf)lled by the Electrical Engineer. Wallasey Bead.
Wallasey, on receipt cf a stamped and addressed foolscap

envelope.
EMBYS EVANS. Town Clerk.
December. 1945. 71

\ SSISTANT Technical Manager required, having detailed
knowledge ci the design, manufacture, testing, instal-

lation and use of all classes of electric cables. Apply, in
writing, stating age. training, experience, etc.. to—scctlisn
Cables Limited. Deanside. Renfrew. a«32

p>An _cfiY Erectors required, or men with electrical
experience to be trained; must be prepared to travel
and assist on contracts in all parts oi the country. Apply
—Box 8133. c/o The Electrical Beview.
UIENTBAL London Contractors require experienced
n Storekeeper; 8ermanency to right man. full parti-
culars to—Box 3700, ¢ o Toe Electrical Beview.
L iIHABGEHAXD Engineer required for stuft work by
_industrial undertaking in West Midlands. Lancashire
boilers and reciprocating engines generating A.C. Perma-
nent post wita pension. Salary £300 to £350. State age
and experience. Men due for early release can apply.—
Box 36«5. c/o The Electrical Beview.
U 1H Ir.F Draughtsman, experienced in radio and electrical
n engineerin%. Write giving experience and salary
required.—Bex 3641. c/o The Electrical Beview.
C_EBICAL Assistant for Stores Office. Must have
thorough knowledge of all electrical material. Apply—
London Electrical Co.. 92. Biackfriars Bead. S.E.I. 24
UALIBICAL Assistant required oy manufacturers of
_electric light Sitings, London “district.  One with
previous knowledge of the trade, and who is adaptable,
preferred.—Box 3570. ¢ o The Electrical Beview.
TYESIGNEB required for 33,000-volt switchgear. State
n age. experience and salary required to—Bex 3734.
c/o The Electrical Beview.
IAIL-Maker required, able to take charge of die-casting
shorpA Staff. Urgently required in N.W. London
area. Please replg to—Box No. 148. Phillips Advertising
LfcL, 15. Wilton Road. London, S.W.1. 365
I YRACGHTSMAX with experience in design of domestic
' electric Ii%hp fittings required for London office.
Write |V|n9 details of experience, age, and salary to—
Box 3571. cJo The Electrical Beview. .
1 ARALGHTSMEX (2) required immediately. London.
. Good opening in important medium-size company
with U.S.A. connections specialising in light electro-
mechanical equipment. Applicants sacnid have electrical
or telecommunications experience and good general know-
ledge of workshop pra iice. Permanent. rite stating
age. experience, salary required.—Box 3651. c/o The
Electrical Beview.
TTBITOBLAL Assistant required by prominent electrical
-Li company. Must have practical knowledge and
theoretical attainment equivalent to degree standard.
Knowledge cf publicity dept, routine an advantage. Agply,
stating qualifications and salary required, to—Box 3725.
c/o The Electrical Beview.
TTLECTBICAL contractor. Birmingham, requires services
-Li of Supervising Engineer. ~Must be cz_iP_abI_e of pre-
paring own schemes and quoting on specifications, etc.
Sound knowledge ci electrical contracting business_esen-
tiaL permanency to right man. State salary required.—
Box 8131. c/o The Electrical Beview.
XHLECTBICAL Maintenance. Wanted, an experienced
man for the maintenance of electrical equipment in
printing works in Heme Counties. The successful applicant
would be required to work under the supervision of main-
tenance overseer and to undertake cleaning, repairs, line
laying and erection cf starting and other  equipment as
necesary. State ali:ge and experieice and if married.—
lectrical Beview.
XHLECIBICAL manufacturing company’s patent depart-
-Li ment in London area requires Assistants for General
Patent Work. Applicants should posses a good Honours
degree in General Science. Physics or Engineerin% A
knowledge cf patent work would be an advantage, but is
nct essential. Applications should be addresse
3726. c/o The Electrical Beview.

to—Box
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XALECTRICIAN-Wiremen for general electrical work.
Permanencies to suitable applicants.—J. W. Russell
Ltd., Electrical Contractors, 18, Queens Rd., Watford. 3708
LECTRICIANS and Assistants wanted. Permanency
to right men.—J. H. Plant Ltd., 99, St. Martin's
Lane, Charing Cross, W.C.2. « 8073
ELECTRICIANS and Mates required for installations in
Midlands. Rates of pay 2s. 9d. a“id Is. 9d. per hour.—

Box 8135, c/o The Electrical Review.
LECTRICIANS and Mates wanted, Central London,
for general installation and repair work. Every con-
sideration and permanent job to reliable and conscientious
workers.—Waddington & Goodwell Ltd., 34/35, Hatton
Garden. E.C.I. 8091
E LECTRICIANS and Wiremen wanted urgently for A.C.
and D.C. installations of lighting and power in Central

London area. Apply—Arco Electrical Ltd.. 55, Hatton
Garden, E.C.I. Holborn 3179. 3637
LECTRICIANS for installation work required in
London. Manchester. Birmingham, Bournemouth.

Southampton, Hull and Sheffield. Write full particulars
to head office—Messrs. F. H. Wheeler & Co. Ltd.. 39.
Victoria Street. S.W.I. 3586
LECTRICIANS wanted. Good conditions. Apple/ to—
H. Feiner & Son, 50. Alie Street. Ad%ate.
Phone, Royal 5748. 140
E NGINEERS and Draughtsmen, becoming available for
civil employment under Class A demobilisation, are
invited to apply for positions in the heavy electrical plant
departments (comprising electrical machines and trans-
formers of all kinds? of a large electrical engineering manu-
facturer in the Midlands. Applications, stating age. appro-
priate technical qualifications and industrial experience,
and order of salary required, to—Box 71, c/o The Elec-
trical Review.
ENGINEERS and Draughtsmen, becoming available for
civil employment, under Class A demobilisation, are
invited to apply for positions in the Switchgear Depart-
ment of a large electrical engineering manufacturer in the
Midlands. Applications stating age, appropriate technical
qualifications " and industrial experience, and salary
required, to—Box 69, c/o The Electrical Review.
E STIMATOR wanted, capable of preparing own schemes
in addition to guotin on consultants’ specifications,
etc. Sound knowledge of electrical contracting business
essential; able to organise and operate own contracts;
permanency to right man. State salary re%ired, experi-
ence and when available to—Box 3581, c/o The Electrical
Review.
"CAXPORT Estimator required. Should have knowledge
and experience of electrical engineering and adminis-
tration. and have had service abroad. Reply stating age.
experience, and salary required to—Box 3567, c/o 'Hie
Electrical Review.
“CAOREMAN Assembly Department required for works in
. Birfningham. F.H.P. motors and similar light elec-
trical work.” Salary not less than £7 weekly, depending on
experience. Apply, giving full ﬁarticulars of training and
experience, to—Box 3731, c/o The Electrical Review.
X"OREMAN for Coil Wihding Department, small elec-

trical engineering works in Yorkshire, with sound
working knowledge coil winding machines. Able to set
up and take complete control. State salary, age and
qualifications.—Box 3735, c/o The Electrical Review.

TAOR steelworks in the North-West, Assistant Electrical
Engineer, with experience of heavy electrical plant
and automatic control gear. Age about 30. Technical
training, B.Sc. or Permanent and progressive
position.  Full details of technical qualifications, age,
previous experience and salary required, to—Box 3733.
c/o The Electrical Review.
MPERIAL Chemical Industries Ltd., Plastics Division,
invite applications for the appointment of Illumination
Engineer to undertake development work on the applica-
tion of plastics in the lighting field. Knowledge of plastics
is not essential, but good technical appreciation, coupled
with practical experience of design and layout, is required.
Minimum qualification H.N.C. Experience of laboratory
control would be an advantage. Write, quoting D.1629XA,
to Ministry of Labour and National Service, Apgointments
Department. Technical and Scientific Register. Room 367.
York House. Kingbsway, London. W.C.2, for application
form, which must be returned completed by 28th January.
1946. 3702
IGHTING Technician required for preparation of
schemes and estimates for stage and colour lighting,
preferably with drawing office experience.  State age.
experience fully, salary.—W. J. Furse & Co. Limited.
Traffic Street. Nottingham. 3668
ANAGER required for_electrical contractors. London
area.—Box 3721. c/o The Electrical Review.

Electrical
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T> EQUEEED 2 or 3 men for construction, assembly, and
wiring of electronic equipment, amplifiers and test
gear. Sound film equipment company, London. Appli-
cations invited from Class A ex-Servicemen with suitable
experience. State age, experience and wages required.—
Box 3623, c/o The Electrical Review.
Q ALES and Order Correspondent required at head office
~ of London manufacturers. Must be experienced in
electrical, accessories sold to wholesalers, supply authorities
and contractors and capable of dealing with technical
correspondence. Some knowledge of small switch and fuse
gear an advantage. Full particulars and salary required.
Write—B'ox A.6522, Samson Clarks, 57/61." Mortimer
Street, W .I. 3738
SALES Engineer Representative required for London
area for switchgear and power transformers. Switch-
gear engineering knowledge essential. Reply to—Box
682, c/o The Electrical Review.
fTIECHNICAL Sales Representative with knowledge of
radio and electronics required l.)?/ established cable
company in the London area. Details of age. qualifica-
tions_and experience and salary required to—Box 3632,
c/o The Electrical Review.
RACTION Control Designer, technically trained and
with good shop experience, required for the handling
df contracts and designing of schemes and adpparatus.
Any design engineer with D.C. experience would be con-
sidered. Apply—Box 3630, c/o The Electrical Review.
T/'ACANCIES are available for men released in Class A
* who have had experience on Instrument Work. Pre-
ference will be given to those who possess some theoretical
knowledge. Apply, stating experience, training, age and
wages required, to—Cambridge Instrument Company Ltd.,
Sydney Road. Muswell Hill, N.10. 46
WANTED, experienced Tracers (Female), also juniors
with some experience (not learners). Apply, stating
a% i 631, c/o
The Electrical Review.

TAJTAREHOUSEMAN required for electrical dept.; must
** have some knowledge of trade. Apply—Farmer.
Stedall & Co.. 145, St. John Street. E.C.I. 3701
TAMNORKS Manager required for important electrical
* * manufacturers, North-West London. Knowledge of
labour control, machine tools and modern production
methods essential. Replies treated in strictest confidence.
Write full particulars, age. experience and salary.—Box
536. Dorlands Ltd., 18/20, Regent Street. S.W.I. 3705
YOUNG ex-Naval ratings, with some electrical experi-

ence, to train as Armature Winders. Highly skilled
trade, good employment conditions and prospects.” Two or
three required early 1946. Might also take two ex-Wrens
for similar_but lighter work. Write—Industrial Electrical
Co. Ltd.. Offord Street Works, London, N.I. 3737

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 suggest
that Advertisers notify us to that effect when they have
arrived at a decision? We will then insert a notice free
of charge under this heading.

X>0X 3440—Manager; St. Austell & District Electric

Li/ghting & Power Co. Ltd.—Assistant Mains Engi-
neer. Il applicants are thanked.

e, experience and salary required, to—Box

SITUATIONS WANTED

FOR THE ATTENTION OF
CONTROL GEAR MANUFACTURERS

TALECTRICAL Engineer, age 27, desires appointment

as Junjor Sales Engineer. Having had considerable
experience in the installation and maintenance of steel-
works plant, advertiser appreciates the meaning of
SERVICE, and is NOT afraid of soiling his hands for
commissioning and servicing.

Ordinary and Higher National Certs, in Elec. Eng.,
with endorsements in Indust. Admin., etc. D.O. experi-
ence and knowledge of Manufacture and Sales. Now

studying Electronics.
Prospects more important than _initial remuneration.
Release obtainable.—Box 8139, c/o The Electrical Review.

A capable and energetic Engineer, with sound electrical
and mechanical experience on the widest range of
equmment of all makes and types, desires a responsible
osition in an established firm. Class A released Flight
ieutenant, twice mentioned in despatches for successful
development work and organizing ability.—Box 8088. c/o
The Electrical Review.



December 21, 1945

A BOLr to be de-mobbed, young man. 32, keen and
N ™nsc'eptou.s. Comprehensive experience, 10 years
with tnree_ leading electro-mechanical instrument, firms.
Including 0 year apprenticeship in all shops and latterly
in test room, experimental and inspection departments,
desires permanent post offering good prospects.—Box
8127. c/o The Electrical Review.
A DVERTISER, desiring change, seeks Managerial Post.
Over 25 years’ experience with manufacturers, con-
tractors and _wholesalers. _Energetic_ worker, Excellent
references.—Box 8094. c/o The Electrical Review.
A DVERTISER (age 35), recently demobilised (major.
R.E.M.E.), is desirous of obtaining ?ost as execufive
(Sales Manager or Works ManagF%\r) in light or medium
engineering or electrical firm. equires position where
enterprising initiative and organising ability are desirable,
leading to rapid advancement and permanency. 15 years’
experience in electrical and general engineering practice.
Excellent personality. Scotland area preferred, but would
go anywhere. Would require to give present emploYers
one month’s notice, but could probably arrange less.
Associate of the Electrical and Mechanical Institutions.
Replies to—BM/MMK, London. 1. 8110
DVERTISER seeks position. Branch Manager or
Salesman with electrical manufacturer, wholesaler or
contractor. Fuléy experienced, including accounts and
administration.—Box 8115. c/o The Electrical Review.
1.E.E.. 38. free, extensive experience, adaptable,
seeks post. London.-—Box 8089, c/o The Electrical
Review.
UYER M.P.O.A.. seeks position with concern manu-
facturing engineering and electrical equipment.  Fully
experienced in buying and modern stock control methods,
and stores routiné etc., salary required £500 p.a. Avail-
able Jan. 1st. 1945—Box" 8113, c/o The Electrical
Review. . . .
C_ASS A leave: Electrician. 12 yrs.” varied experience,
maintenance, repairs, A.C./D.C.. refrigerators, lifts,
signs, aircraft, perm, position required.—Box 8096. c/o
The Electrical Review. i
OMESTIC Appliance, Cooker and Thermostat Engineer
wishes to contact firm with view to position Works,
Production or Sales Manager on demob, within 6 months.
Would consider certain_Colonies or Dominions under agree-
ment.—Box 8098, c/o The Electrical Review.
T?LECTRICAL Engineer, available soon, seeks per-
manent responsible position with Supply Undertaking
or large firm. Six years as officer in_Services. Experienced
|n_|generat|on (steam and Diesel), distribution E.H.T. and
L.T. (D.C. and A.C.). and utilisation of electric power —
A

Box 8118. c/o The Electrical Review.
ELECTRICAL Engineer, officer R.A.F. (23). H.N.C,,
Class A release January, no civil experience, seeks
post, training desirable, preferably mains, installations or
marine.—Box 8068. c/o The Elecfrical Review.
TT'LECTRICAL Engineer (24). Higher National Certificate,
ex-B.T.H. apprentice', experience on illumination,
seeks position with small progressive firm.—Box 8081. c/o
The Electrical Review.,
ELECTRICAL Engineer (38), London graduate, exten-
J sive experience in design, development, industrial
research, modern mass production methods, public address
equipment, radio components, precision electrical instru-
ment manufacture, sales, «business management, requires
a responsible executive position. Now free.—Box 8102,
c/o The Electrical Review. i .
TT'LECTRICAL Superviser. 20 years’ experience in the
practical application of elecfrical installations for all
purposes: own car.—Box 8138. c/o The Electrical Review.
ELECTRICIAN (29). Class A release. December, requires
permanent situation with prospects. Experience in-
stallation and maintenance D.C. and A.C. machine togls.
lifts, cranes, generators, alternators, power and lighting
circuits: fault- |nd|ng ability. South or East Coast areas
referred.—Box 8108. c/o The Electrical Review.
T'LECTRONIC Designer seeks supervisory position in
firm starting on industrial electronics. Good quali-
fications. £350-£400 per annum.—Box 8099. c/o The

Electrical Review. .
T‘F’CNGﬁ\IElgR. measurements, communication and m-
dustrial electronics, requires highly technical sales
appointment. Well known in the field, reputation
pctahlished travel welcomed, age 31. Principals only,
;IJ_jEp"e reply to—Box «120. c/o The Electrical Review.
X-Army officer (36). released November, seeks position
Fi as Combustion or Steam Plant Test Engineer: 14
vpntV PYnerience in power station operation and testing.
Trained in boiler fuel economy.-Box 8136. c/o The Elec-

TTYMerchant Navy Electrician, desires permanent post.
Hi ofr Tine good prospects, experience of installations.

maintenance. motors, generators. British. Ameri-
STand" lig S and heating.-Bo* 8114. c/o The
Electrical Review.
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FOREMAN Electrician desires change. Experience con-
tracting. maintenance, all systems, estimating, control
of labour.—Box 8067, c/o The Electrical Review.
1% AINTENANCE Engineer, A.M.*Inst.B.E., 25 years in
charge of works, extensive practical and technical
experience in electrical, mechanical, steam plant, drawing
office, etc.. A.C C., H.T., L.T. equipment, competent
to plan and supervise complete works or factory installa-
tions, building construction and extensions, desireés appoint-
ment where initiative and ability is required. Complete
knowledge of factory regulations,”management of staff and
efficient “running of plant. Would entertain post with
installation engineering firm.—Box 8072, c/o The Elec-
trical Review.
STORES Manager, age 39 years, specialist in stores
) organisation and stock control, desires fynpointment
with progressive _company. London preferred, but will
consider ‘provincial appointment.— Box 8097, 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.

MODERN DIESEL GENERATING PLANT

OQA-b.h.p. PETTER VERTICAL 4-CYLINDER COLD
STARTING “ATOMIC” DIESEL: New 1934,

speed 300 r.p.m., direct coupled to 200-kW METRO-VICK
400-volts, 3-phase. 50-cycles Alternator with switchgear.

144-b.h.p. PETTER VERTICAL 4-CYLINDER COLD
STARTING “ATOMIC” DIESEL: New 1937, speed 500
r.p.m., direct coupled to 96-kW E.C.C. 230-volt D.C.
Generator and switchgear.

84-b.h.p. CROSSLEY VERTICAL 4-CYLINDER COLD
STARTING DIESEL: New 1940, speed 1,000 r.p.m.. direct
co_uFL])Ied to 50-kW, 220-volt D.C. Generator by E.C.C.,
with switchgear. (2 available.

60-b.h.p. RUSTON VERTICAL 3-CYLINDER COLD
STARTING DIESEL: New 1936, speed 450 r.p.m., direct
coupled to 45-kW CROMPTON PARKINSON 250-volt
D.C. Generator with switchgear.

30-b.h.p. LISTER VERTICAL 3-CYLINDER HAND
STARTING DIESEL: New 1941. speed 1,000 r.p.m..
direct coupled to 20-kW, 400-volts, 3-phase, 50-cycles
Alternator wtih switchgear.

14-b.h.p. LISTER VERTICAL TWIN-CYLINDER
HAND STARTING DIESEL: New 1941, speed 1.000
r.p.m., direct coupled to 9.4-kVA Alternator, 400 volts,
3-phase, 50 cycles with switchgear.

7-b.h.p. LISTER VERTICAL SINGLE-CYLINDER
HAND STARTING DIESEL: New 1941, speed 1.000
r.p.m., direct coupled to 4.4-kVA Alternator, 400 volts.
3-phase, 50 cycles, with switchgear. (2 available.)

6-b.h.p. CROSSLEY VERTICAL SINGLE-CYLINDER
HAND STARTING DIESEL: New 1940, speed 1.000
r.p.m., direct coupled to 3-kW, 220/110-volt D.C. Genera-
tor with switchgear.

3-b.h.p. COVENTRY _VERTICAL AIR-COOLED
SINGLE-CYLINDER PETROL ENGINE; New 1944.
speed 1,800 r.p.m., direct coupled to 700-watt, 25-volt

.C. Generator.

NEWMAN INDUSTRIES LIMITED, YATE, BRISTOL

3624

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
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REBUILT MOTORS AND GENERATORS

T ONG deliveries car; 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%

NOW AVAILABLE FROM STOCK
Self-contained
PETROL LIGHTING SETS
from 1-3 kW. D.C. and A.C.. all voltages.
Details and Illustrations
from

ELECTROPLANT CO.
(Suppliers of G-Power Units),
WEMBLEY. MDX. (WEMbley 3691).

THE

Agents for the French Empire :
Anglo-French Distributors Ltd., 17, Half Moon Street.
London. W .I. 3723

FOR SALE

TWO duplicate 280-b.h.p., 440/3/50 Slip-ring Motors.
3 bearings, on bedplate, speed 365 r.p.m.. BTuce
P

eebles.

ONE 280-b.h.p., as above, makers G.E.C.

TWO duplicate 275-b.h.p., 440/3/50 Slip-ring Motors.
2 bearings, with shaft extension, speed 326 r.p.m., G.E.C.

ONE 220-b.h.p., 440/3/50 Slip-ring Motor, 3 bearings,
speed 580 r.p.m.. makers J. H. Holmes.

Price and particulars from :

JAMES GRANT & CO,,
480, POLLOKSHAWS ROAD. GLASGOW. S.I.

ELECTRIC MOTORS AND DYNAMOS

WE bold one of the largest stocks of Jiew and Second-
hand Motors. Secondhand machines are thoroughly
overhauled. Inspection and tests can be made at our
Works.

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

DRY CELLS

OLD-estainshed battery firm in production of
all types of Dry Cells. D.R.3 speciality.
Delivery 'ex works.  Quotations by request.
Contracts invited.

THE ABIES BATTERY CO,
117, ANERLEY ROAD. ANERLEY, S.E.20.

December 21, 1945

Review

ONE 400-VOLT. 3-WIRE DISTRIBUTION BOARD

Total length 13' 6" x 7' 0" high, complete with
1.000 c/over Knife'Switch (Quick-Break).
400-amp. Knife Switches (Quick-Break).
Porcelain Fuse Bases and Carriers.
100-amp. Knife Switches (Quick-Break).
Porcelain Fuse Bases and Carriers.
0-500, 6" dial Voltmeters.
150-amp. c/over Knife Switch (Quick-Break).
350-amp. O.C.B. (Metro-Vickers. Type BBO).
800-amp. c/over Knife Switch (Quick-Break).
900-amp. O.C.B. (Metro-Vickers. Type BBO).
0-200 Ammeter. 6" dial.

All mounted on White Marble Panels. 1J" thick.
Complete with Copper Primary and Secondary Bars.

PRRRPRPRONON

May be seen by appointment. Apply—
CHIEF ENGINEER, MAY & BAKER LIMITED.
DAGENHAM

i 3718
WATER TUBE BOILERS IN STOCK

Two 55,000 Ibs. evaporation, 270 lbs. W.P.
Two 25.000 Ibs. . 250 Ibs.
Two 25.000 lbs. . 175 lbs.
Three 20.000 Ibs. . 175 lbs. .
Two 16.000 Ibs. 190 Ibs.1..
One 12,000 Ibs. 200 Ibs. ..
One 9/10.000 Ibs. 200 Ibs.

Economisers.
and Motors _in
we can give

We install complete, including brickwork.

Pumps, Piping Valves, Generating Sets

;stock. Please send us your enquiries:
immediate delivery.

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

A large stock of Searchlights (sale or hire), also Winches
of our self-sustaining type. Hundreds of thousands
supplied during the last 40 years to Government depart-
ments, corporations and innumerable traders. Mirrors,
Lenses, A.l.D. Turnbuckles, etc.. also surplus Carbon Rods,
Ebonite and Fibre.—London Electric Firm, Croydon. 42
A -C. and D.C. House Service Meters, all sizes,” quarterly
and prepayment, reconditioned, guaranteed one year.
Repairs and_recalibrations.—The Victa Electrical Co., 47,
Battersea High Street. S.W .Il. Tel. Battersea 0780. 19
A .C. and D.C. Motors, all sizes, large stocks, full
guaranteed.—Milo Engineering Works, Milo Road,
East Dulwich. S.E.22 (FORest-Hill 4422h 8066
A .C. and D.C. Reconditioned Motors, fully guaranteed.
—Service Electric Co. Ltd.. Abbey Mnfg. Estate.
Alperton. Middlesex. Wembley 0194. 3715
A .C. Motors. 1/50th h.p. to 10 h.p., from stock. Also
=* D.C.—The Johnson Engineering Co.. 86, Great Port-
land Street. London. W.l. Tel. : Museum 6373. 57
A ERIAL Cables, all sizes quoted for, good deliveries.—
é*j*glEdwardes Bros., 20, Blackfriars Road, Londogi

T3ATTERIES, B-class only, all types available: contracts
» accepted for high tension, grid bias, cycle, 4i-v. flat,
bijou, baby batteries and unit cells (wholesalers and re-
tailers supplied). Also large range of other electrical
appliances.—Brooks & Bohm Ltd.. 90. Victoria Street.
S.W.I.  Victoria 9550. 61
T3ELT Grinders and Sanders. 4" wide belt, £5 5s.; 6" wide

belt. £10 10s—John E. R. Steel, Clyde Mills. Bingley.
Phone 1066. 52
X>EST English Cables. 1/.044 up to 127/.103 deliveries
S.E I—Edwardes Bros., 20, Blackfriars Road, Londoglz.
{CARBONS, large stocks assorted sizes, solid and cored.—
g% IEdwardes Bros., 20. Blackfriars Road, Londo(r)]3

TV & M. Alternator, No. S.T.8979. 415 volts, 50 cycles.
3-phase, 750 r.p.m., 33 kVA, H.P., 220 v. D.C.
excitation, with pulleys and V-rope drive. Price £90 —
Phone Gladstone 6373, W. Vinten Ltd. 3729
TAOR immediate disposal, One George Ellison Power
. .Panel, 400 volts. 3-phase and neutral, 50 cycles, com-
prising one 500-am% main breaker, three 200-amp breakers
and one 100-amp. breaker, complete with voltmeter, amp-
meter, power factor correction and wattmeter—Dowlais
Hosiery Mills Ltd., Dowlais, Glam. 3724
TXEAVY duty Arc Welding Plants. 200 amps Price
£31 10s. complete. Also Spot Welders £36 iso
John F, R. Steel. Clyde Mills. Bingley. Phone 1066 50
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IN SI -Glass covered Pladn or Enamelled Instrument
L Wires. No, IS s-w.s.. No. 40 s.w.g.. stock deliveries. -
Saxouia. Koan Works, Greenwich. SJL10 A%
EAIKxoered and Armoured Cables, P I. and VJJL.
various srcoial lines at low prices.—Edwardes Bros..

20, Blackfriars Road. London. S.E.I. m
LESLIE Dixon $ Ox tor Dynamos. Motors. Switchgear.
Chargers and Telephones.—214. Queenstown Road.

Battersea. S-W.S. Telephone. MACaula> 2159. Nearest
Riy. Sta.: Queens Road. Battersea (S.K" IS
\rONOMARK. Permanent Loudon address. Letters re-

d 1 directed, is. pa Wr.te BM MONO053. W.C.l. 66
A 1'OTOR Generator, Sets and Convertors, all sues and
*11. voltages from i kW wup to 500 kW iu stock.—
Bntaania Manufacturing Co. Ltd.. 22 26. Britannia Walk.
City Road. London. N.I. Telephone. ClerkenweU 5512.
5513 & 5514. - i 2S
TORISED $’ Bench Drilling Machine. IS speeds.
£12 2s. 6d.—John E. R. Steel. Clyde Mills. Biugley.
Phone 1066. 51
TORS, almost new. S'phase. | h.p.. 400 440 v..
1.400 revs. Details and offers to—Box 6137. ¢ o
The Elcvtrtcal Review.
V AMKFLATEJ6, Engraving. Dieanking. Stencils. Steel
Punches.—Stilwell & Sons Ltd.. 152. Ear Gosiord
Street. Coventry. i .14
FERS wanted for one 10-ewt. belt-driven Friction
Hoist. SO 90 ft. per miu.. complete with D.C. motor
and auto-starter. “ stop.” “ start “ push button and hand
rope control: and one 15-h.p. 400-vohk>D.C. euc. ventilated
English Electric Shunt Motor, ball bearmg 600 r.p.m. with
starter, switch and vee pulley, first-class condition.—Bex m
3532. ¢ o The Electrical Review.
A N E Chamberiain k Hookham Slot Meter. 21 amps.. 220
%/J wits A.C.. and one Landis cc Gyr typo C.B.K.. 5-amg-.
00-volt, single-phase Slot Meter.—Bex 3717. ¢ o The
Fkctrical Review. ) L
TRACKING Cases, all sires and descriptions, for home
-t \nd export trade: also S h Cardboard Cartons, all
sires.—L. Goldser 4 Sons. 14a. Rectory So.. London. E.L
Phone. StepneK‘ Green 2550.
ORCELAIN Cleats. 2 and 5 groove, various sixes ex
stock, price list—Edwardes Bros.. 20. Blackfriars

Road. London. S.K.I. ) 3 . 05
PORCSLAIN Insulators, various sixes in stock, gaiv.
-IT spindles—Edwardes Bras.. 20. Blackiriars Road,
London. S.E.1 "

. 9
D ECONDITIONED as new. no permit required—Lovely
A Fordson 3-ton. 950-eu. ft. Luton Van. low leader.
double rear doors, in perfect condition. £625.—Quiiiaru

Motors. 22. High Street. Kingston-on-Thames. Kingston
3206 and Popesgrove 4622. . 57.
T>OTARY Converters in stock, all sixes: enquiries
XV invited.—Universal Electrical. +21. City Road.
Tendon. E.C.I. ) .

Q RT.F-Primtng Electric Pumps. 300 g.p.h.. £1—John

m0 E. R. Steel. Clyde Mills. Bingky. Phene 1066. 53
SEVERAL Telescopic Tower Ladders ready for essential
work  Extensions. Trestles and Steps to order.—
Shaftesbury Ladders Ltd.. 453. Katherine Read. R-7.
Grangewvxxi 5363. . 15
SPECIAL line Beil and Telephone Wires, xso screeneo
O  wires, large quantity, clean.—Edwardes Brcs.. 20.
Blackfriars Road, London. S.E.1. . i C*
OPIRAL Elements for electric fires. b0|I|n|g rings, and
c? other appliances. supplied to order-—Electrothermal
Engineering Ltd.. 270. Neville Road. London. E.7. 54
OTAFF Time Checking and Job Costing Time Recorders
. tall makes' for nuick cash sale. Exceptional con-
dition.  Write — Box 52S. Smiths. 100. Fleet Stxeeet.
London. F.C.4. . . 51
CTE\M Driven Alternator by Browect Lindley \Nesting-
~ house. 360 kVA. 3 50 400 volts. 2~*rank compound
Engine with Hick Breguec Condenser—Thomas Mitchell
4 Sons, Limited. Bolton, . Sdl>
CWnCH and Fuse Units. Conduits and uttmgs. works
(e] requirements stocked.—Edwardes "Bros.. 20. Biack-
friars Road. London, S.E.1. .
TRANSFORMER Lead-in Wire. So ano 14 >0 s.w g..
X- Insu-Glass finished, various colours, stock-—Saxonia.
Greenwich, S.K.10, . - 54
T-KS. CaMes and Flexible?, “e.dmg Car es supplied.—
X- Edwardes Bros.. 20, Blackfriars Road. London.

TURBO Generating Sets, 2.000 kW Howden E.E.
440 500 v. D.C. with surface condenser, circulating
and extraction pump, and 1.000 kW Howden E.E.
440 500 v D.C. with surface condenser, circulating and
extraction X Sons, Limited.

«
}??I}\%TFM Cleaner Spares and Accessories, Belts. Baglé.
\ -Fins. Brushy Hess. Bearings. etc. Trade price lists
on »DDficatt» —Reliance Vienna Cleaner service. leu
154. Broadway. Bevley Heath. 5s

pump.—Thomas Mitchell
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b-h.p. Motor. 200 v.. 50 c%cle. single-phase. 1.450
I r.pxn.. with Generator. 220 v.. .5 amp*, both con-
nected on one base, complete with starter. £50 or nearleasé

; offer—Hall. 27. Cottage Grove. Scuthsea.
» "7 tons of n-w condition V.I.R. liable. also 2 torts lean

*9 sheathed - Bex 3709. ¢ o The Electrical Review.
and 30-h.p. National D’eseis: 35-kW Browett 5*team
220 vo. D.C.: Weir Feed Pump. Si' X 6' X
13" Lancashire Boiler. 24 x 7. 120 Ibs. w.p.: Fuel Oil
lank. 24 x 9 : S5-kW Tangye Diesel and Dynamo. 220
vo.: 250-kW Steam Generating Set. 220 vo. D.C.—Harry
H. Gardam 4 Ox Ltd. Staines 9S. 60
«) “iV A A Alternator. 400 volts. 3-phase. 50 cycles. .a0
— v" revs., with direct-coupled exciter: also” two 250-
kW Rotar% Converters, with transformers and switchgear.
input 6.600 volts. 3-phase. 50 cycles, output 420 210 volts
D.C.—Midland Comities Electrical Engineering Co. Ltd..
Grice Street. Spon | ane. West Bromwich. d
Electric Motors. Dynamos. Transformers. Chn-
verters. etc.. etc.. at lew prces.—S. C. Bilsby.
AAILI.C.E A.M.LLE.E.. Ctosswdfe Road. Langley, near
Biruiingnaru. ~ Phene. Broadwell 1359. 21
I QXA-kVA B.TA. Curtis Mixed Presmre Turbo-
|, —eJV' Alternator. 6.CCO volts. 5-phase. 50 cycles.
100 160 Ibs. pressure, complece with all auxiliaries. £2.500

Electric Machinery Co.. Ancoats. Manchester.

ARTICLES WANTED

*

REQUIRED

Required, autom atic coil wdldesg
MACHINES FOR ELECTRICAL COIL
W1XDKG.—Boi 5S. c/o The Electrical Review.

WANTED

WAVE WINDING MACHINES
Best prices given.

DOUGLAS

Write. Furchastog Manager.

KOLSTER BRANDES LTD..

ieph F & C y 3:;33
eiephcce: Foots Cra . "
P Y 3AM

ACCUMULATOR PLites void} and lead Peroxide: as
actual smelters we pay top price. Also old steru
batteries, transtortners and ‘whole instaRahons purchased.
—Elton. Levy X Co. Ltd.. Iv St. Thomas Street. S-E-I.
Hop 252545, i
B o r and RoEer Bearings, also loose balLs. oocrmrsrons
arranged lor inlrodactioa to transaotnrns: licensed
boyets.—W. Ball Ltd.. Blackburn Road, Accrington.

Tet 22W) i 3S3S
rSiISE'E KIS G Technical Books new or seoocdhandj
I, wanted in any quantity. Attractive cash oders. ChE
—Third floor. Sac. Oxford Street. W.l. or 'Stoueieigh.”
St. George's Avenue. Weybndge. . .
CTATING Machines =~ Ttansoribers partictnarly’
ur%ently needed by important pabEc company, an
n for any period or would buy. COEectkm arranged.
Please reply to—Managing Director. WtUsoos .Londoa
Provinces) Ltd.. 5S New Cavendish St..London.V J. 3711
ENER-VL Trade aearittrs Ltd. reunite immediately
V or export iarge supplies of the following: Electrical
e ' e s Domestic Re-
frigeratocs. all other electrical supples. Mannfactaters
tnd others halvn'u};1 supplies .ire asked to forward derailed
epeoiacaticns with .-nanrir.es avarlahle and prices to—
G.T.C.. 50. Portland Place. London. W.I. 3SS5
a | ERCURY Qarckstlver' wanted. Write for packing
1 -astntc'-ons  Gold. SEvet and Piatinnm also our
erased.—Coihngridge x CO. Ltd.. Riverside Works. River-
side Road. Watford Tel 5953". 20
rACANTTTY of tubber-coveted 19 0.075 Oible.— Boa
VV 3054.c oThe Eectriral Review.
O 'U I r manufaoturer reunites unotariens and samples
o 7* and S-Mfd. Cirndensers and .05-Mii. Chokes for
tO-w and -,"w. fluorescent tubes, and thermal starting
switch«.—Bov 5129. ¢ o The Eleotrical Review.
YY*ANTED. Rotary Converters, any stre.—Universal,
A% thty Road. London. EC.1 22
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W AX1JSD by wholesalers. domesti: Ekv-fric Iroos arid
Y push bar Lamp Holders and 2-way Holders with
switch. Write—The Silar Electric Lamp Co.. 7. South-
lea Cfcee. Leamington Spa. Samples sent will be Eaid
for. 116
AVANTED urgently. 1,000-volt control predture “ Meg.”
' * |Insulation Teeter, range 0 to infinity.—Box 3703.
/o The Electrical Beview.
£1.000 lets cf Fluorescent Tube Starting Switches.
500 Gk) cr Thama.. Cash payment.—Box 3529. c/o
The Electrical Eeview.

19 1750-kW Turbo Aitanator. 190 lbs. working
A— Fressure, temp. 630: F.. Aitematcr voltage
6.600 veils. 3-phase. 50 cycles, complete with surface

condenser, pumps, etc.. preferably of Allen manufacture.
Also 300-kW ditto Set. 190 Ibs. pressure. 6.600 volts. 3-
phase. 50 cycles. Both sets mast be cf fairly recent manu-
facture and in good, conditkm—Box 3688. c/o The
Ekcfaical Beview.

WORK WANTED AND OFFERED

4 LL makes and kinds cf Electrical and Badio Instru-

ments repaired by skilled technicians. A.LD.
approved. Over 60.000 ‘instruments repaired fcr E.AJ.
Ail work oucted by return without charge.—C. Gertler.

Dept. A. 71-79. Waterside. Chesham. Backs. 8074
'X'NGTNEERS. Precision. South England, seek manofac-
-*-) ture cf electrical, mechanical cr domestic assemblies
cr components. Pres tools, gauges, small stamping, cap-
stan turning. Write—Box 74, ¢ ¢ The Electrical Beview.
L’FACTIONAL H.P. Meters. Manufacturers spedaiiang
-A in >fna7 Induction Motors, single and three-phase,
including High Cycle, and Universal Cemmntatcr Motors,
invite enquiries for Quantities.—Service Electric Co. Ltd..
Abbey Mnfg. Estate. A/penon. Mdx. Wanbley 0194.” 3714
L’ EA\il i Die-Casting capacity available, highest quality
n™ work, electrical specialities, etc.. in comm*cial aEoys.
—Box 3600. ¢ o The Electrical Beview.
A r ACHINING Work, for Centre Lathes up to 6? in.
centres_and medium-sized milling good grade work
prefargd).l—The London Electric Firm. Croydon. Up-
Lu ol 6
A I"ANUFACTUEEBS have large orders to place for
assembly cf Electric Fire and Irons. London mm.
Write—Box 349..c/o The Electrical Beview.
. J. Adcock < Co. Ltd.. Electrical Engineers. Islip
Works. Islip Street. London. N.W.5 iGuHfv” 3261;.
Manufacturers and repairers of F.H.P. Motors. EnQuiries
invited fcr manufacture of small motors for domestic cr
commercial needs. Fully experienced cm aU types. 3555
COPHONY Limited. Wells. Somerset, nave immediate
capacity for electric plating nickeL black nickeL first
grade hard chromium, cadmium, zinc and passivated, black
bnmo-fii fcr steel and brag. Trade enquiries invited for
small components and accessories.  Send samples fcr
specimen finishpg and quotations. 8041
AMALL Armatures, etc.. winding or rewinding, in gnan-
A tity. High-ilsss work, prompt delivery.—Max Electric
Co. Ltd. Lormaiy Southern Ignition Co. Ltd.). 190. Thorn-
ton Bead. Croydon. 59

AGENCIES

4 GENCTES required. South of England, including the

London area: (a) Cables: (b) SmaL Switchgear: (c
Transformers: or any lines suitable for distribution fcr
wholesalers’ business.—Box 40. c/o The Electrical Beview.
4 GENCTES required fcr London. Scuih cf England, fcr

the following: 1) Domestic electrical appliance:
(2) Bras electrical accessories, switch pings, etc.: (3) Con-

A

N

duit- Advertisers have clientele with every wholesale in
the tSTitory mentioned. ~Immediate tumcva- can be
guaranteed. Either commission or buying basis. Pcet-

war arrangements considered-— Box 64, c/o The Elec-
trical Beview.

LAT.EdBICAL Engineer. A.M.LE.E.. requires agency.
Ab London and South Coast, fcr Cables and >m_*T Switch-
gear. own car.—Box 8092. c/o The Electrical Beview.
TNDIA. Elec. Engineer. A Al.LL. representing All-
A Tndia agency in aU fields, wants contacts and inienna-
ikm possible immediate delivery. Settlement szalrsi
document in Loudon. Preferences first Domestic Acces-
sories. Appliances. Furnaces. Self-Priming Pumps. Con-
verters. Welding Generators. Fans. Instruments. Wires,
etc.—Box 8134. ¢ o The Electrical Beview.

A I-ANUFACTUEEBS’ Agents, covering the whole of
- 'A Great Britain and Cokmes. are desirous cf contact-
ing manufacturers with a view to sole selling rights either
commission or buyln? . post-war arrangements considered.
—Box 23. ¢ o The Electrical Beview.

December 21, 1945

A r ANUFACTUEEBS' Agents operating in London and
South of England open f:: s-~ditional Agencies for
Switchgear. Accessories. Appliances and any produce
suitable for distribution thrragr. wholesalers.—Box «6.
e 0 The Aectrical Beview.
X>EPEESENTATHES whh stores and rlectricai oon-
nectk»os required to market appliance in_universal
demand as side line. AU areas. >emmission.—Box 3704.
¢ o The Electrical Beview.
APECIAL Aanauneansii. Messrs. Lecss. erf 153-155.
A High St.. Epsom. Surrey, the actual manufactures
of Leons Decorative Electric Lighting Fittings, wish to
announce to the numerous enquirers that an exceUsais
range erf Ultra-Modem Fl-ocr Standards and other Fittings,
in me most exquisite designs and finishes, with rrmvytixre-
stock deliveries for most lines, can cow be seen in Lcado.
at one of their branch factories. Immediate appiintmems
can be made, by phoning Epscm 2400. with wholesalers
and fittings factors. 67
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BUSINESSES FOR SALE
AND WANTED

XTLECTBICAL Engineers and Contractors, fully licensed

' by Ministry of Works and Beard of Trade, comprising
shop, workshop, counters, shew cases, fittings, fixtures,
radio test equipment, megger, valve tester, avcaneters.
tools, etc. Shop situated in main London read. To be
sold as a going ccncem. Stock valued at approx. £400.
Breakdown in health causes sale.—Bing GT/4. 4577 fcr
appointment. 8132

'NGLNEEBLNG. Badic or Electrical Companies, active
A-* or dormant, weald be purchased outright by electrical
engineaing concern of repute. Write in confidence—Alex.
Fine A Co. (Soiiciiors.. 146. Bisfeopsgate. E.C.2. 3642

BUSINESS OPPORTUNITIES

T3 EPBESENTATTVE of J. B. >riah i Co.. Electrical

Engineers and Machinery Mgrrhants. 31. Fcrbes St.
Fcnt. Bombay (India . is in"tbs country for contacting
manufacturers or representatives res- Diesel Pcwa Plants.
Electrical Meters. Switchgear. Transformers. Instruments.
Wires. Cables. Electrical Accesories and Household Appli-
ances. Please contact—c o Messrs. Nathan k ARea Ltd..
131. Victoria Street. Louden. S.W.L 3667

PATENT NOTICES

| i* is desired to secure the fall commercial deveLopmaii

in the United Kingdom cf British Patents Nos, 478225.
486975. 539900. 540858 and 564379. relating to pipe couF-
lings. by way erf the grant ci licences on terms acceptable
to the "patentees. Interested parties desiring ecples cf
the patent specificaricss and farther particulars should
a pl?{ to—Stevens. langner. Parry x Beilinson. 5-9.
uality Court. Chancery Lane. W.C-2. 81
T1>ATENT Agents.—A. £. Hhh Chart-sred Patent Agent.

27. Chancery Lace. Louden. W.C-2. 65

MISCELLANEOUS

A rn.ES k Kaye Ltd.. ICO. Southampton Bow. Tmndor .

W.C.I (Holborn 65551. Specialists in Commercial
and Industrial Photography for ever 60 years. All branches
cf photographic work undertakm. 355,5

EDUCATIONAL NOTICES

ENGINEERING CAREERS AND
QUALIFICATIONS

P?0OTH Government and industry have announced and
emphasised® that young men with technical know-
ledge and quAificatscns must receive every chance of
rising to the highest pests within their capairty in pcst-
war enginegring and allied industry. Write to-day fcr
“ The Engineer's Guide to Succes "—200 ceurses—free—
whicn gves particulars cf the first-das training supplied
by the T.I.G.B. for the AM.LE.E.. A.H.Inst.C.E..
A.M.I.Mech.E.. A.F.R.Ae.S.. A.M.I.P.E.. B.Sc.(Eng.).
C. A G.. etc.. examinations in whirfi T.LG.B. htn”-stn-iy
gained 44 FIRST PLACES AND OVER
_''sq PASSES. The Guide covers caress in ail branches.
Electrical. Mechanical. Radio. Aeronautical, etc.

THE TECHNOLOGICAL INSTITUTE OF
GREAT BRITAIN.
35. TEMPLE BAB HOUSE.
LONDON. KC-4.
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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 efficiencyé of
tlh_ed mdodern system of Technical training which we ha
aid 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 ”

May 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.

TURNED PARTS

BOLTS AND SETSCREWS

NUTS, STUDS, ETC.
STANDARD SIZES FROM STOCK

TORMO LTD.

ENDERSLEIGH GARDENS. WATFORD WAY

HENDON, LONDON, N.W.4

T'lcenms- " FRAMING, HEND, LONDON”
T.IffrMrw : HENDON 7446-7
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MERIT
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Specialists in
FLUORESCENT, MERCURY
and SODIUM LIGHTING

W, H STONE(Western) Lid :
57 REDCLIFFE HILL, BRSTOLT »W 0

W.H.JIOFi (0. irdii it r
16&17THILLSTERRACE, CARDIFF Si?S

On Ministry of Supply, Ministry of Aircraft
Production, Admiralty Lists, etc.
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BUILT-IN and
built TO LAST

RECTOSTAT Model D.I5 is designed for
permanent fitment to the car. Once fitted,
there is no need to remove the battery
when charging and it is possible to place
the battery on charge whenever the car is
at rest near a suitable mains point. These
advantages combined with superb workman-
ship make RECTOSTAT D.I5 an essential
part of modern car equipment.

(RECTOSTAT)

Registered Trade Mark

For A.C. Mains only 200/250 volts.
Charging at | amp. 2-6 or 12 volts.

W rite for particulars
EASCO ELECTRICAL LONDON, S.W.9
‘Phone and '‘Grams BRIxton 496113.
.REC9

Start with

D A L Y
ELECTROLYTICS

Use DALY for “ Motor Start”
and all general electrical purposes

DALY (conpENsERs) LTD

Condenser Specialists for over 20 years

West Lodge Works, The Green, Ealing, W5

Electrical Review
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ROTARY

QUICK MAKE & BREAK

BRITISH MADE THROUGHOUT.
For all purposes — fully tested
Switches to customers
requirements.

Let us use our long experience to

solve your Switching problems.

TOK SWITCHES LTD.
CAMBRIDGE ROW, BURRAGE ROAD
WOOLWICH, S.E.I8

SWITCHES

INVISAFLEX

INDUSTRIAL LOCAL
LIGHTING UNITS

ENCtoAn
BencA.tooM
orunwe_rsaA
Noucho”™  conduitbse

ELECTRICITY SERVICES LTD..86 CANNON ST.E.C.4



December 21, 1945

Even if
you are
lucky

enough.

THERE are dried
eggs.reconstituted
eggs,and just eggs.
Even if you are
lucky enough to get
one with a shell
on it, there is no

guarantee that it will not be bad.

On the other hand, if you buy or
use components made by us, you
can be positive that they will do
their job satisfactorily and that every
TRANSFORMER, CHOKE or COIL
has passed the most rigid tests
before ieaving our factory.

R. M. ELECTRIC LTD.

TEAM VALLEY, GATESHEAD, |1l

"h1aam dnstles

ELECTRIC
*TRUCKS

*TRACTORS
+« LOCOMOTIVES

conserve man-power

WINGROVE & ROGERS
LIMITED
Z:OADWAY COURT, BROADWAY, LONDON, S.W.I

Electrical
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COMPANY LIMITED

TORQUAY DEVON

NATIONAL FUEL
EMERGENCY
How YOU can help |

A hot-plate with SIMMERSTAT *all-heat * con-
trol uses only HALF the current! This VITAL
SAVING, applied to all electric cookers, means
an enormous total — and the saving is PERMA-
NENT. Therefore see that every post-war cooker
is fitted with a SIMMERSTAT. Also that 3-heat
or 4-heat switches in existing cookers are replaced
with  SIMMERSTATS. The SIMMERSTAT
costs only 17/6 complete (subject). Write today
for full details.

a SIMMERSTAT

Continuously Variable Hot-Plate Control
Developed, patented and distributed only by-
Sunvic Controls Ltd., Stanhope House, Kean St-7
London, W.C.2.

TAS/SC.8I
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Only the highest skill can produce the
beauty, accuracy and finish of modern
plastic articles. Our service provides
that skill and can produce large quanti-

ties of plastic and rubber mouldings
quickly.

LORIVAt
PLASTICS

Products in Plastics, Rubber
and Synthetic Rubbers.

UNITED EBONITE & LORIVAL LIMITED
LITTLE LEVER, NEAR BOLTON

'OT\vv/™ S °

EBNTRBLLEB HEAT

Visual Temperature Indicator
if required
(Patent No. 566512)

BIT OR ELEMENT CHANGED

IN A FEW MINUTES.

TURNING

Accuracy and
Good Finish
in
Free Turning
Metals
and
Plastic Rod

REPETITION

LBNS \VE

LIMITED
144 OAKFIELD RD.

BIRMINGHAM 29

IR O NS

EEF'FI\,LI:'EECHANGEABLE BITS

Lr?bus™ 1N °

LOW VOLTAGES

Trade and Export Enquiries invited

Sole Agents for t0 ACORN MACHINE TOOL CO (1936) LTD T~ he°n?

Great Britain:- WESTBU&Y,

FOR
EVERY
PURPOSE

BRACKLEY, NORTHANTS

FINMERE 201 & 205

SPENCER WIRE CO.LTD.

K E F 1 L D

Y O RKS HIRE
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WELLS
OL ALTERS

- Acknowledge d

SUPREME V-

Rope Drives for
all  classes  of
: [ ) Machinery.
With Wells’ Waste Oil Filter you can use your oil
several times over and change it more often. A
thoroughly reliable supply of oil is assured with the

use of Wells’ Special Filter Pads which work in
conjunction with Wells’ Patent Siphon Feed.

Stock Drives available from Fractional Horse
Powers upwards and for all Ratios up to 8-1.
AskJor Catalogue SG. 138

Write
for
ful Crofts (engineers) 1tp Bradford England
TgiepHoNE, U980 izunes TeELecrams, CROFTERS
particulars

DETERMINES
PERFORMANCE

eG'STEfff

Ngpe 1*n

* ACCURACY
* UNIFORMITY
* RELIABILITY

*
UTHOLITE INSULATORS & *SECRC\)/Il/ICI:DIfETITIVE PRICES

ST. ALBANS MOULDINGS LTD
EXPRESS DELIVERIES DAILY IN LONDON AREA

W A T F O R D The VARLEY MAGNET COMPANY

BLOOMFIELD ROAD
‘PHONE: WATFOf\D 4494 wOoOLWRAPLEES (6 lines)W O \OLLWY 4G He 8 £ 18
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™m rff( SEED [

now *

toys fA THER r/Mf
in the National and Provincial
Press. Planning for the time when,
freed from important war contracts we
shall be able to concentrate all our
resources on the manufacture of
TEMCO, the finest of Electric Clocks.

tredwoiM #] ALOOKS
A product of TELEPHONE. MFC. CO LTD.

Marketed by T.MC HARWELL /SALES) LTD., 233 Shaftesbury Avenue, London, W.C.2

ACKy.
DAY AND NIGHT

ELECTRIC SERVICE

QUICK RELIABLE REPAIRS

AND

REWINDS

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

BATTERY CHARGERS

RECTIFYING EQUIPMENT
TRANSFORMERS

I'INDU JTRIE/I LTD.

INSULOTED INSTRUMENT WIRES

f f WILLIAMTON JT. |
|| PLAIN t-sENOVHLED H.C. COPPER 5TRQND5

WOLVERHAMPTON Sjlo*91e
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CELEBRITY

tie have asked a num-
her of celebrities to
write and devise ad-
vertisements for us.
Here is. the first of

the ~ series

Mr.

James Agatet the
famous critic and man

of letters.

“ If a thing is worth doing,” said Chesterton about golf, “ it is worth doing badly.”
The joy of the game sets off poor performance. But life is not a game, and things

must be done perfectly.

No-one prefers the second-hand article to the new any more than a boxer prefers

to be thirty instead of twenty. But how if the new is not available?

Say | must

choose one good bicycle out of six second-hand ones. First | reject the obviously
worn-out. Then | take the best of the others and recondition it Ihoroughly before
applying the new coat of paint. If | have done the work well | have got a machine

as good as new in the sense that though not new its work is as good.

The argument applies equally to ocean liners, perambulators, and wrist watches.
The work turned out by second-hand machines? | have been a weaver, and know
that second-hand looms properly conditioned will turn out cloth every bit as good as
that turned out by looms straight from the makers. With this advantage, that the
second-hand looms are “ run in ” and have found themselves. As with looms so with

all other kinds of machinery.
«llF<« .,y

Modern Secondhand and Reconditioned Plant and Machinery of the
highest grade available from the largest stocks in the country —
Generating Sets, Motors, Switchgear, Transformers, Diesel Engines, Boilers, Pumps,
Air Compressors, Cranes, Locomotives, Power Presses and Sheet Metal Workmg
Machinery, Track and Wagons, Tanks, Steel Sections, Tubes and Fittings, an
virtually every kind of moagm Secondhand Works™ Equipment.

GEORGE COHEN, SONS & CO. LTD

Est. 1834. Wood Lane, London, W.12 (Phone:Shepherds Bush 2070),
and Stanningley, Near Leeds (Phone: Pudsey 2241).
And at Birmingham . Newcastle-on-Tyne . Sheffield . Manchester. Glasgow
Swansea . Southampton . Bath . Belfast

4511/P56
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Index to Advertisers PAGE
Acorn Machine Tool Co. (1936) Ltd. 68
Acru Electric Tool Mfg. Co. Ltd.. 86
Airedale Electrical & Manufacturing Co. Ltd 89

Alton Battery Co. Ltd
Armorduct Cable Co. Ltd

Association of Steel Conduit Manufacturers
Barries Electrical Agencies Ltd
Berger, Lewis, & Sons Ltd
Berry’s Electric Ltd
B. & H. (Nottingham) Ltd.....ccooooninniincien

Birkbys Ltd 75
Bowker, S. O., Ltd 41
British Electric Meters Ltd 83
British Klocknef Switchgear Ltd 98
British Insulated Callender’s Cables Ltd 18

British Thomson-Houston Co. Ltd.........
British Trane Co. Ltd
Brook Motors Ltd

Brookhirst Switchgear Ltd
Brush Electrical Engineering Co. Ltd
Cable Makers’ Association
City Electrical Co
Clarke, H., & Co. (Manchester) Ltd
Clevedon Rivets & Tools Ltd
Clough Smith & Co. Ltd.....

Cohen, George, Sons & Co. Ltd
Cork Manufacturing Co. Ltd

Crabtree, J. A, & Co. Ltd 23
Cressall Manufacturing Co. Ltd ..o, 38
Crofts (Engineers) L td 69
Crompton Parkinson Ltd ... 20, 36 & 85
Cryselco Ltd 26
Daly (Condensers) Ltd 66
Dalyte Electrical Co. Ltd 94
Davis & Timmins Ltd 98

Desoutter Bros. Ltd 21
Donovan Electrical Co. Ltd...

Dover Engineering Works Lt 44
Dowsing Co. (Electrical Manufacturers) Lt 28
Dryden, Thomas, & Sons Ltd 74
Duratube & Wire Ltd 30
Dynamo & Motor Repairs Ltd.....ccoocveincincicincnnnias 86

It is there to stay—permanent, like the
identification on all Siegrist Latex Cable
Markers.

They resist temperature changes and
corrosive action and retain their brilliancy
of colour (tubes and printing) after years
of service. SIEGRIST LATEX are suit-
able in all climates, they never vary.

MAY WE QUOTE YOU
for prompt deliveries from
stock ? Special orders
earned out in 24 hoars.

¢ e t)y" *

CABLE MARKERS AND SLEEVES

E. SIEGRIST LTD., 39 Berners St., W.l. Tel.: Mus. 0032

December 21, 1945

Review’

PAGE
Dyson & Co. Enfield (1919) Ltd.....cccoovvvivivnrcicienns 90
Easco Electrical 66
Electric Construction Co. Ltd.....ccovvivivinieiiciiieninne 16
Electric Depot Ltd 46
Electric Elements Co 76
Electricity Services 66
Electro Dynamic Construction Co. Ltd... .78
English Electric Co. Ltd 9
Erskine, Heap & Co. Ltd 25
Ferranti Ltd 11
General Electric Co. Ltd 10 & 56
Gent & Co. Ltd 95
Gibson, Todd & Co. Ltd 65
Giesler, C. F. R., Ltd 94
Gledhill-Brook Time Recorders Ltd........ccccvvicrinninnee 34
Grelco Ltd 94
Hannah, S. H., Ltd 76
Harrison & Co. Lincoln 95
Hart Accumulator Co. Ltd 34
Hawkins, L. G., & Co. Ltd 80
Heatrae Ltd 1
Heayberd, F. C., & C0O. Ltd ..o 55
Hedin Ltd 92
Heenan & Froude Ltd 12
Henley’s, W. T., Telegraph Works Co. Ltd.....cccccconueue 13
Hildick & Hildick 46
Hopkinsons Ltd 73

Igranie Electric Co. Ltd 51
Imhof, Alfred, Ltd

Ismay, John, & Son Ltd 38
Johnson, Matthey & Co. Ltd ..o 55
Johnson & Phillips Ltd 47
Jones, Samuel, & Co. Ltd 34
Kenyon, William, & Sons Ltd ... 44
Kodak Ltd 89
Lancomotors Ltd 74
Legg (Industries) Ltd 70
Litholite Insulators & St. Albans Mouldings L td 69
Londex Ltd 98

London Electric Firm
London Electric Wire Co. & Smiths Ltd.....ccccccouninne
(Continued on page 74)

WIRE ARMOURING
5 & BRAIDING

For reinforcing hose and cables, screening of elec-

trical conduits, and in flat strip for earth leads, etc.

Write for booklet to :

SPARKLETS LTD. Wire Weaving Division, London, N.18
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MORE THAN - ,
POWER STATIONS

using working
steam pressures
of 600 Ib./sg. in.
and above have
installed

HOPKINSONS*
“HYLIF” SAFETY VALVES

HOPKINSONS LIMITED * HUDDERSFIELD
London Office: 34 Norfolk St., Strand, W.C.2

71 1/3993

7H ints oyirncudxivdagqg TURNING. To
obtain the best results
t U f n O I use sharp tools, high

lightweight

ENGINEERS MATERIAL. NON-METftLLIC. SpeedS and ||ght CutS.
High speed steel tools

are recommended. Tools should be

specially reserved for machining Tufnol.

Grind and sharpen ordinary metal

working tools in accordance with

recommendations in the “ Manual on

Machining Tufnol Overheating, dis-

coloration and “ burning ” are the
result of incorrectly shaped or applied
Information on all machin- .
ing operations is contained tools. Back offthe end piece before turn-

in our “Manual on
Machining Tufnol ™.

TUFNOL LI

PERRv BARR Birmingham 17 R

ing “ banks” of washers, gear blanks, etc.
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Martindale Electric Co. Ltd...
McClure & Whitfield.
M.C.L. & Repetition Ltd
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Newton, L. H., & Co. Ltd
Nife Batteries Ltd
Normand Electrical Co. Ltd ..o

Painton & Co. Ltd 88

Parsons, C. A., &Co. Ltd
Pirelli-General Cable Works Ltd
Premier Electric Heaters Ltd

Pressed Steel Co. Ltd 43
Presspahn Ltd 78
Pultra Ltd

Pyrene Co. Ltd

Radcliffe, Henry, & Co. Ltd ..o
Radio Instruments Ltd
Ransomes Sims & Jefferies Ltd ..o
Record Electrical Co. Ltd
Rediffusion Ltd
Reyrolle, A., & Co. Ltd
Rhodes, Brydun & Youatt Ltd .........................................
R.M. Electric Ltd
Robinson, Lionel, & Co. Lt
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Sangamo Weston Ltd.
Saxonia Electrical Wire Co. Ltd
Scholes, George H., & Co. Ltd
Scott, Hugh J., & Co. (Belfast) Ltd.
Siegrist, E., Ltd

EMERALD STREET. LONDON, W. C.L TELEPHONE HOLBORN 9722.
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Wego Condenser Co. Ltd 96
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Westminster Engineering Co. Ltd 1
Wingrove & Rogers Ltd 67
Woolf, Lewis, Ltd 68
Yorkshire Electric Transformer Co. Ltd.....ccoevevunnne 86
Zenith Electric Co. Ltd 76

LANCOMOTORS
LIMITED

Manufacturing
. Electrical .
. Engineers .

Specialists in the manufacture of
COILS

Shunt, Series, Commutating,
Brake, Armature, etc., etc.

Electric Motors and Equipment
made to Customers' Specification

CLOUGH ST.,, HANLEY
STOKEeON «TRENT

TELEPHONE 2378-9

37&¢
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To realise one’s limitations...

when one has enthusiasm is often difficult—particularly
if, having pioneered new paths and, after arduous
effort, one has found success. We at Birkbys have
phenolic plastics—materials of 1,000 uses—to enthuse over;
we are also pioneers in plastics, yet we are happy at having
shared in telling the world what plastcs CANNOT do.
Strings of superlatives have been used about plastics by
sensationalist  journalism but, we hope, the possibilities
of plastics—the real virtues of ELO—have not been obscured.

You just can't build a world of ELO, but you can
base post-war production on a sound use of this
material............ why not get to know more  about it ?

Mouldings, Powders, Resin and Varnish
For everything electrical and 1,001 other uses
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Hannah/
S. H. HANNAH Ltd.

AUTOMATIC
CONTROL GEAR

“ Products of Integrity"”
The control panel seen below is working
in a foundry where sand and grit abound.

For difficult conditions it must be
Hannah-built !

L tKKr -KM
pfjif, *__

1S [

forex . Vit

If you have an electric control problem
our expert advice is at your service.

CORONATION ROAD
RIRMINGHAM, 29

Electrical Review
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SR A1 —

rm-siral humr

3-PHASE
600 VA

Particulars
on request

The ZENITH ELECTRIC CO. Ltd.

Sol« IMBKEYS of th® weli-known “ Zenith ” Eiectrical Products
Zenith Works,
Villiers Road, WiElesden Green, London, N.W.2

one : Grams :
WiLlesdon 4087-8-9 " Voltaohm, Phone, London”

TreHECIRC ELEMENTS (O

NOTTINGHAM.
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ROWLANDS ELECTRICAL ACCESSORIES LTD.

Review

Out of the darkness of days
better forgotten comes the
clear bright dawn of a new
era. shedding it's welcome
beams that must forever
glow to the glory of all
mankind.

tlumination . .. REALUM-
INATION Is the order of
the day and

Industrial Lighting Equip-
ment is designed to meet
every modern requirement.
Our team of experts will
advise on every lllumina-
tion problem.

(Supplement) 11

" La délivrance " — symbol of Victory IS
reproduced by kind permission, of the?
Museum and Art Gallery Committee of
the Corporation of Birmingham.

R.E.A.L. WORKS BIRMINGHAM 18
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ANY PROBLEMS ?

Electrical

R evifv

December21. 1945

We can design whatever you need in unusual

electrical equipment

OFFICES & WORKS

D.C. Autom atic
Reversing
Rheostatic
Starter

For automatically reversing D.C. shunt, series or
compound wound motors that require armature
resistance in circuit at starting. Suitable for
hoists, lifts, machine tools, etc.

DON

THE CODANHECIRGACID) UH ECTRCAL ENGNERSAND
BRVINGHAM 9 SIS
/3ww-STEcHrow* 2277 (RB.X) 6mms - Donovan . Birmingham

ST. MARY CRAY,

KENT & BRIDGWATER, SOM. H

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

PRESSPAHN.LTD.

Electrical Insulative Material Manufacturers
fesT imd

Telephone :
|BRADFORD 5050

Telegrams A Cables :
"PRESSPAHN"
BRADFORD
REGISTERED OFFICES :

38 WELL ST., BRADFORD, England



December 21, 1945 Electrical Review (Supplement) 79

METROVICK

ATOMIC HYDROGEN
'ELDING PROCESS

Send for full particulars
of this and other applications
of Atomic Hydrogen Welding.

TRAFFORD PARK - MANCHESTER 17

JE 505

. i . IMPROVE YOUR LIGHTING in consultation with
yjfroductiwi METROVICK'S ILLUMINATING ENGINEERS
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may be a Ransomes 4-tonner
will be needed, but whatever
truck is called for—1-2-o0r4-
tonner—one thing is certain,
it will provide the most eco-
nomical and efficient solution
to any and every relatively
short-distance transport prob-
lem— internal, inter-depart-
mental, or from shop to shop.
The illustration is of the famous
2-tonner.

Ransomes Electric Trucks are
available in a wide range of
models to meet all require-
ments. There are I-ton,
2-ton and 4-ton trucks with
fixed or elevating platforms,
tiering trucks, fork trucks,
crane trucks, tipping trucks,
tractors, etc. Catalogues and
prices will be sent on appli-
cation to Dept. E.R.

precision mechanical« ELECTRICAL
IPSWICH

engineers

Review

. G Hawkins

MODERNISES MELTING

Electrical

December 21, 1945

WITH THE

sUPREMge*
ELECTRIC

GLUEPO

SPECIALLY
DESIGNED
FOR
FACTORY
USE
Price

69/6

Please state
voltage required

. G Hawkins

PUTS LIGHT EVERYWHERE

SUPREMr
PCRTABLE
LIGHTING

UNIT

IT HAS A 100 USES
—IN THE FACTORY
ON THE FARM. IN
THE GARAGE, ON
LADDERS. IN
VEHICLES, ETC.

Price u

W ithout batteries,
plus purchase tax.

Takes Ever Ready 6 v. Battery R996

. G HhwKins

PERSONALLY GUARANTEES
EVERY 'SUPREME’ PRODUCT
Write toL. G. HAWKINS & CO. LTD.,

3035 Drury Lane, London, W.C.2

Telephone—Temple Bar 5811
For full details of these ‘Supreme’ products



SEE THE DIFFERENCES

Look as hard and as long as you like —you
still won't see any difference. Lamps of
the same wattage, whatever their make,
give much the same light.

Much the same light—at first! But some
lamps soon deteriorate or burn out prema-
turely. Now Atlas lamps are uniform in
quality. They are good. They last well.
That we know for a fact. Each is tested at

ATLAS

every stage of its making. They conform to
the latest B.S.l. standards. Atlas lamps of
whatever type—incandescent or fluorescent
lighting-are first rate. Choice of lamp apart,
the placing of lighting is itself a precise
science. We have expert llluminating En-
gineers ready to come to advise you on
any lighting problem you care to put. A
visit from one of them will well repay you.

LAMPS

staying ytower

THORN ELECTRICAL INDUSTRIES LTD

Northern Branch : Stevenson Square,

N.-E. Depot: 46, Sandhill, Newcastle-on Tyne, |

105-109 JUDD STREET, LONDON, W.C.I

Manchester, |I.

PHONE: EUSTON 1183
Phone : Central 3185.

Phone: Newcastle 24068 11Q
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Hours
continuous

LIGHT

on one charge

A nire Hand Lamp will literally last you

alifetime. It’s Steel right through, including the bettery.
Never deteriorates when standing. Re-charged by any
garage for afewpence. Focused to brilliant spot or diffused
beam Two sizes (NHio) price 55'-, (NH5) price sol-.
Obtainable from stores and electrical dealers or direct
from Nife Batteries Limited, Hunt End Works, Redditch.

TraessNCRE Hffila, -«

THE BATTERY THE NAVY USES!
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POST WAK
PLANS

N EW PRODUCTIONS

ELECTRICITY METERS
INSTRUMENTS

AND OTHER
ELECTRICAL APPLIA]j

BRITISH ELECTRIC METERS LIMITED
TWO GATES WORKS, DARWEN, LANCS

Telephone: DARWEN 888 (S Lines) Tel. Address: BRITMETER, DARWEN



84 (Supplement) Electrical Review December 21, 1945

The “Ha'p'orth of tar"

it is said that the liveliest critics of the drama are to be found in the gallery. But the
social aura of the private box is also bound up with the tradition of the theatre.
Without wishing to be snobbish We beg your pardon, Sir? You would doubt
the social standing of the lady shown above ?  Whether interested in the social or
histrionic aspects of the theatre some regard may be had for the proper accessories ?
A telescope may serve as an opera glass but there is such a thing as form ? The
right people do not spoil the ship

Yes, yes, Sir. We see your point. As an engineer you would naturally be critical of

detail. You would, for example, specify precision holding components by Newton.
You would know that security, speedy assembly — and often safety — depend upon
Newton accuracy and dependability. Precisely, Sir, the Ha’p’orth of tar...........

NEWTON

HOLDING COMPONENTS

Bolts, Nuts, Screws, Rivets, Precision Components

L. H NEWTON & CO. LTD., NECHELLS, BIRMINGHAM, 7
Telephone : EASt 1551 (16 lines)

LONDON mCOVENTRY « MANCHESTER « BRISTOL » DUBLIN « SOUTH AFRICA « NEW ZEALAND - IND'A

Precision S peeds Production
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cRompion*PuURKInson

LIMITED

A"OL)SEp VICTORIA EMBANKMENT, LONDON, W.C.2 and Branches
ELECTR A
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SERVES THE COUNTRY with
¢ndw ting. QUALITY
Phone 1691-2 DEWSBURY

THE GENERAL PURPOSE MODEL
PYROBIT SOLDERING IRON
Is designed for light and medium Soldering jobs. It is ideally
suitable for all kinds of Radio work or general domestic use.
Also for Motor Engineers it is especially suitable, as
iron can be supplied fitted with either 6 or 12
Volt elements or such elements can
be obtained and fitted by
THE ACRU the purchaser, so
ELECTRIC TOOL that the
MANUFACTURING CO. LTD. . iTuS
Manufacturers of Speciality Electrical Apparatus Ask for Leaflet on the Car Battery.

123 HYDE ROAD, ARDWICK, MANCHESTER 12 Tel. : ARDwick 4284
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VISO

RELAYS and

CONTACTORS

Sordoviso Relays and Contactors embodying the
non-tilting type Mercury Switch (as inset) provide
an ideal electrical control up to 50 amperes
capacity, with contacts totally enclosed, and
so protected from the atmosphere and other
agencies conducive to their deterioration.

If you are concerned with automatic or remote
control of Lighting, Heating, Power or Signal
Circuits,

Write for our Publication C. 402
SORDOVISO SWITCHGEAR LTD.

Falcon works, Loughborough
vo ' Loughborough 3131

Electrical

Rev.ew

(Supplement) 87

SWITCHES

COMPACTNESS

fa/yUx nwst be yood

GEORGE H. SCHOLES

& Co. LTD.

Wylex Works, Wythenshawe
MANCHESTER
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TENAPLAS COVERED WIRES
CABLES AND SLEEVINGS
OFFER A WIDE RANGE TO
SUIT EVERY REQUIREMENT

Write for particulars to —

We also make
TENAPLAX

COAXIAL CABLE

T E N A P L A S SUITABLE FOR ANY

SPECIFIC KIND OF

LIMITED HIGH-FREQUENCY
EQUIPMENT
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Photographic Plates for
(ftcritical Analysis by Spcctrografihy . ...

For general spectrography or spectro-photometry in the near
ultra-violet for rapid chemical analysis selection is best made
from the following series o f‘ Kodak * plates —

P.SOO Lightning Pan Press plate

B.20 ‘ Kodak ' Process plate

B.IO ‘ Photoscript’ plate

B.5 ®*Kodak * Slow Process plate

L.I5 ‘Kodak’ Medium Black Tone Lantern plate

These plates form a series of decreasing sensitivity, with a difference
— omitting the B.IO — of approximately 2 to 1 in exposure for the
ultra-violet (3000 A) from each one to the next.

In addition, the new ‘Kodak®' Uniform-Gamma plate is unique in
giving almost uniform contrast over the entire range of wavelengths
(2500-4000A) recorded in ultra-violet spectrography.

KODAK Limited, K O D AK HOUSE. KINGSWAY. w.c. 2

Apply for Leaflet London Office.
No. 13-1044 Windsor House,
victoria Street,

London sw.i.

Phone, ABBEY 3559

A nother
E lectrical

aster

Direct
CONTACTOR

WITH |

12AMPS MAXIMUM

A iredale Electrical & Mnfg.Co.Ltd.
Macta Works, Low Moor,Bradford. 'Phone, lowMoor 703-4
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RIVETS IN COPPER, BRASS,

ALUMINIUM, NICKEL AND
C l l don ALL THE KNOWN LIGHT
ALLOYS.

IN WAR-— EveryFighter and Bomber had vital parts securely
held by our RIVETS.
IN PEACE— We offer our acknowledged skilled service ad

attention to your orders

FORRIVETS IN ANY NON-FERROUS METAL
SUTTON COLDFIELD

A Teonnical LEVEDOM RIVETSATOOLS LTD.

Representative is as

near as your Telephone Reddicap Hill, Sutton COldee|d, Birmingham

'Cut,
Split.
Gauged &
Processed” [if |
ball shapes, "y Ml
sizes and » I,
i | Gone
ENGRAVED BRASS. CAST BRASS AND ALUMINIUM, requirements.: Works,
ENAMELLED BRONZE AND CHEMICALLY ENGRAVED 3 VARNISHED rStansted.Essex:7
PLATES OF ALL TYPES IN ALL LANGUAGES MANU-
FACTURED BY THE EMPIRE'S LARGEST GENERAL INSULATING SLEEVING | THERSIHER
ENGRAVERS  SAMPLES AND QUOTATIONS ON REQUEST. Jtt/engrijries | AN\ETED )
arcuzrptly ST
EDWARD H. THEW LIMITED. deal w /i

11, Dean Street Newcastle - on-Tyne



CIRCUIT BREAKERS
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m M SH W
you shou/</yefyour

INSTRUMENT CASES

(m

CASES SPECIALLY DESIGNED

We will gladly co-operate in
designing and producing models
exclusive to you.

CASES OF STANDARD DESIGN

For the first time you can now
buy IMHOF Cases designed to
fulfil a specific purpose from
stock.

CASES TO YOUR SPECIFICATION

Imhof’s are fully equipped to
build cases of all types to rigid
specification and to close limits.

A postcard will reserve for you a copy

of our entirely new 16pp. catalogue

Review

December 21,1945

APPROVED BY
/A.1.D. to D.T.D. 599
'G.P.O. and all other

Government

Departments.

* Contains 3 cores of

extra active non-
corrosive flux. ~ No
extra Flux required.

LA 'va y « o sPeedilT makes

SRR dpraats. on

THE ONLY SOLDER WIRE WITH 3 CORES
OF FLUX.

Firms are invited to write for comprehensive

technical information, including useful tables

of melting points, etc. Sent free with testina
samples.

Single reel rate nominal 11b. reels.
13 SWG . . . . 4/10
16 SWG . . . . 5/3
Above prices subject to usual trade discount.
MULTICORE SOLDERS LIMITED
Mellier House, Albemarle Street
London, W .1

Tel. : REGent 1411 (P.B.X. 4 lines)

PUMPS FOR :
CREOSOTE PITCH
AS SUPPLIED TO

PETROLEUM
BOARD Pumps for
V Petrol, Water,
Tar, Fuel Oil, etc.

Suction lifts 25ft.
without priming.
Variable stroke and Auto-
matically Reversible pumps.

ROTOPLUNGE PUMP Co. Ltd.
58 Victoria Streat, S.W.I
Phona : VIC 4395 Gram» : Rotoplung

KNIGHTON LANE, BUCKHURST HILL. ESSEX.

HECTIRC HATING AFRLANCES

TO YOUR SERVICE

1#11
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GREATEST PROPERTY PROTECTION
SERVICE EVER EVOLVED . ..

To-day, Property, Plant and Stock are more valuable than ever.
If lost by (ire, they cannot be replaced for a long time, during
which period revenue is lost. The Pyrene Company have evolved
a Hire Maintenance Plan which gives such assets the most thorough protection.
The plan includes nor only the provision of the best and most suitable Fire
Extinguishers, but twice a year inspection, supply of spare parts, repairing,
repainting and, when necessary, teplacing; all for an inclusive annual fee.
Certificates are issued after inspection. Investigate this plan now !

HIRE MAINTENANCE PLAN
The Pyrene Company Limited, Great West Road, Brentford, Middlesex
Telephone : Ealing 3444
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BALANCING MACHINES

Production Type
in four sizes
FOR ELECTRICAL
AND OTHER ROTORS

metsbmg fnsrr a fe* aj-cas s 5 ore.

5biirie wocksacp cpersibiCE bv irsirfei

No urercbacsE? «iixas. rm’-.
a—e bearrrss. ciasrrccg boxes or daczaes
ire osed. Tfee «sc rocor is sultlt
piarrd oc rfae opes rci”r bearfrrgs ot

nocfaBed. P«ita?o -risrttz urd asrz”*bnoi

srsecisiv znd

3 ease as* ~or ~unher inro—"a:.r~. aso. of our DAVEY PORTABLE
BALANCING EOL PMENTS for use - the workshoc or a~ see.

C. F R GlESLER LTD River Place, Essex Rd.

Ci_G5E - C ESSEX ROAD UNDERGROUND STATION LONDON. N.I

Te*epiK»e : CAN«il«7 S«4

MCCLURE & WHITFIELD For all types of rotating gear use a

MERSEY DYMAMO WORKS, STOCKPORT

D E C O CONTACT GfILLECTCt? COLUWN
iluscracor snows « CECO WNCR

Taecncre: “ssegTrTs z sacry?siorng f=srsttc csgper rcpeg
STOOC=0«T36S3 * -MOTORS, STOCXPCRr" MnsiTes.  trre
D C MOTORS e

V. GENERATORS

| for COMPRESSORS

CRANES
HOISTS Tie Duyas Eecrcfc S La. Wes in

POMPS
MACHINE

TOOLS,

Grelco

LIGHTING SETS

I's

MULTLP1.UG
ADAPTORS

EUETEA rrpts

. Sett

Lerdan O-ce :
City House. 158 City Road FnttyiM M ei ¢escrip-
LONDON, E.C.I trre folder oc t¢guicarcce
Teiepnare : "tejTms

CLErvsr*.-Bt ifcSe- " TWBORD. Pt-KXE. LOMOOM"" |

ISLXO LM, finca
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SOUND SIGNALS
LUMINO.US CALL SYSTEMS
MINING SIGNALS
TELEPHONED =+ RELAYS
WATCHMAN'S CLOCKS
ELECTRIC IMPULSE CLOCKS
SYNCHRONOUS CLOCKS

STAFF LOCATORS
FIRE, BURGLAR AND
BANK RAID ALAR MS
STRIKING, CHIMING AND
TOLLING MECHANISM
LIQUID-LEVEL INDICATING,
RECORDING & ALARM APP.

PROCESS TIMERS IDLE MACHINE AND OUT-
TRANSFOR MERS PUT RECORDERS
BELLS AND SOUND SIGNALS
In every sphere where They are made by a
Bells and sound signals firm engaged in the
are used, the name Electrical Industry for

" Tanoonr ” Ir
over seventy years.

GENT & CO. LTD. Also London mNewcastle-on-Tyne
Faraday Works, LEICESTER ESTA 0. 1072 Glasgow Belfast Dublin

\ INSTRUMENT WIRES
INSULATING MATERIALS

ENAMELLED, SILK and COTTON covered Copper Wires, Single
or Stranded, also Tinned, Paper, Asbestos and Plastic Westoflex
covered. RESISTANCE WIRES. LITZ WIRES.

K MICA. MICANITE and BAKELITE In all forms. Heat Resisting

Boards. Canvaslte tor Silent Gears.  Oil Cloth, Silk and Paper.

- Slot Insulations. Insulating Varnishes. Varnished Fabric and

[ \ H i Plastic Sleeving. Moulded and Machined Pieces, etc.

W E ST INSULATING COMPANY LTD.

2 Abbey Orchard Street, Westminster, S.W, 1

Blackheart . \WMitelfceaffit

MALLEABLE CASTINGS FOB THE
ELECTRICAL INDUSTRY

UAERIIUM < .o

NORTH HYKEHAM, LINCOLN

Telephone: North Hykeham 206/7 Telegrams: Malleable, Lincoln
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ICA all

~ TUBES : Round, Square or Rectangular, in MICA for all Electrical Gear and Domestic
Mica or Bakelite. Appliances.
MICANITE : In Moulding. Flexible and MICAFOLIUM * MICA PAPERS MICA
Commutator qualities. CLOTH * STEEL TUBES AND BARS
HEATER MICANITE for Domestic and INSULATED WITH MICA OR BAKE-
other Electrical Appliances. LITE * LEATHEROID * FIBRE BAKELITE
MICA : Uncutorcut to size and calibrated. SHEET, ETC.

Contractors to Admiralty, Air Ministry, W ar Office and other Government Department lists

H. CLARKE & CO. / «\ ATLAS WORKS

- / \ PATRICROFT
(MANCHESTER) LTD. f «<sf J MANCHESTER
Telephone : ECCLES 2001-2-3-4-5 J Grams : Pirtoid, Phone. M 'chester

MICANITE
CAPACITORS

WEGO CONDENSER COMPANY LIMITED

BIDEFORD AVENUE + PERIVALE ®m GREENFORD =+« MDDX
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Announcing:
“BARLECTA"”

CABLES AND
FLEXIBLE"

1/044 to 19/064
14/0076 to 162/0076
Single - Double - Triple
COMPETITIVE PRICES
PROMPT DELIVERIES

Write for List No. 11045 “ E.R.”

BARRIES

Electrical Agencies Ltd.
King Street, Brighton 1, Sussex

ESTABLISHED 1887

PLASTIC RAW MATERIALS

IN SHEETS, RODS & TUBES

EBONITE
LAMINATED BAKELISED SHEET

CASEIN CAST RESIN
ETC.

53, CITY ROAD
LONDON, E.Cl

(Supplement) 97

For speeding up
Copper-Conduit
Installations

CON EX TERN'A
DOUBLE-SEAL

Compression Joints

are a boon to the Wireman.
Ten seconds and a spanner en-
sures a completely rigid joint—
easily unscrewed at any time for
cable inspection.

Unquestionably the most effec-
tive type of Compression Joint
available.

Sanbra Ltd., Aston Hall Road, Birmingham «
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Instantly detects faults in
Armatures £ Coil Windings
ACorDC

Send for

Leaflet

oil.

RUNBAKEN MANCHESTER

25 AMP. TRIPLE-POLF

ON-OFF SWITCH

Other Producti:

_ _ AUTOMATIC

FLUSH » [ STARTERS
MOUNTING 1 3» LIMIT SWITCHES
TYBE BEZSIRB Tpr CONTAGIRRBoADS

British Klockner Switchgear Ltd.
Chertsey, Surrey, pi»» :cb.ru., 822

Electrical

December 21,1945

Review

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

THE DONOVAN ELEGTRIGALGO. LTD
BIRMINGHAM 9

Electrical Manufacturers and Stockholders

-LONDEX REMOTE FLOW INDICATOR-;

If Flow
Ceases :

(1) Motor

tripped

automatically
(2) Visual
Signal

Ask for leaflet
102IER

Lo NDEIX « LTD

MANUFACTURERS OF RELAYS

X "sY207 ANERLEY ROAD-LONDON S E 20

FOR CLASSIFIED ADVERTISEMENTS SEE PAGE 57
INDEX TO ADVERTISERS—SEE PAGES 72 AND 74
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HORIZONTAL OR
VERTICAL MOUNTING
FOR LARGE BSS

CONDUIT BOX.

WARDLE ENGINEERING CO. LTD.

oLD TRAFFORD, MANCHESTER 16
LONDON 34 VICTORIA STREET, SW.I



CORK MANUFACTURING CO. LTD., South Chingford, London, E4
Telephone : Silverthorn 2666 (7 lines)
(Associated with Flexo Plywood Industries Ltd.)

Printed in Great Britain at TilF, CHtPF.li RIVER PRESS, Andover, Hants, and published by ELECTRICAL REVIEW, LIMITED,
at Dorset House, Stamford Street, London, S.E.I.



