Here is a new sensitive relay of
the permanent magnet-moving coil
type. It is built to operate on currents as low as 5 microamps. It
is unaffected by external magnetic fields and is housed in a moulded
bakelite case. Other features are precious metal contacts, high torque
for positive contact pressure, robust construction and small size.

Please write for details of the Model S54.



FOR DOMESTIC A ND GENERAL
PURPOSES LIGHTING

"VAILABLE ex-stock in

'<fT|

G3192 s alternative finishes of chromium

plated, coinage bronze or ivory

stoved enamel, British-made
|
Jy

S | cJ" special single screw fixing.

obscured flint lipped glass dishes,

These fittings are suitable for
60 or 100 watt lamp. Stove
enamelled reflector interior.
Glass 10" dia., overall dia. 12",
overall depth 5s'

Fittings complete with Lampholders.

Arranged for Standard 2" Centres Fixing.

NOTE : Stepped or Flat-bottomed Glass, as illustrated, can be supplied to either
mode] at same price and is available in Champagne or Peach Colour at extra cost.

GEORGE Designers and
M anufacturers of all

F O R R E S T types of Tungsten and

Fluorescent Decorative
& SON LTD.

OSBORNE RD., ACTON, LONDON, W.3

Lighting Fittings.

TELEPHONE: ACORN 5081 (3 lines) . TELEGRAMS: GEFSOL, EALUX, LONDON
ESTABLISHED 1780
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WE REGREJ OUR INABILITY TO KEEP OUR FRIENDS
FULLY SUPPLIED WITH
® SWITCH AND DISTRIBUTION GEAR
WE HOPE TO MORE THAN SATISFY EXISTING DEMANDS
WHEN THE CERAMIC POSITION IMPROVES
IN THE MEANTIME PLEASE REMEMBER THAT WE ARE
DOING OUR BEST UNDER DIFFICULT CONDITIONS

BILL SWITCHGEAR LTD
MANCHESTER ASTON LANE. PERRY BARR

T BIRMINGHAM *20

phone:9IRCHF1ELOS 5011.

LONDON.  GLASGOW.

BURTON-ON-TRENT

cramsi'bilswitch"bham .

23 MAY 1947 THE ELECTRICIAN
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And now
the new

"MEMREX’

Another famous series of
M.E.M. switches and switch fuses has been given the intensive attention

of the M.E.M. design team. Here are some of the advanced features that
will add further to the popularity of this well-proved range of gear.

¢ Quickly removable switch bar— an « Covers lined with special insulating
M.E.M. patent which speeds up wiring material.
and cuts down installation costs. * Kantark Major fuses, Home Office
Pattern, semi enclosed, rewirablc type.

. » Easy conversion from triple pole to
with steel knockouts. All Cables can triple pole and neutral. Each case is

be brought in through the top or through drilled and tapped to receive a neutral
top and bottom. terminal.

« Drilledclearanceholesforconduit, fitted

Send for list No. 280 which gives full details of the new *Memrex ’ series
ratedfrom 15-60 amps.

Midland Electric Manufacturing Co. Ltd., Birmingham, j1 - Branches in London & Manchester

THE ELECTRICIAN 23 MAY 1947
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Fully descriptive & illustrated
Data Sheet (!estamp) from
NORMAN ENGINEERING CO. LTD.
Warwick. Telephone, Warwick 448

LIGHTWEIGHT AIR-COOLED PETROL ENGINES

CogentN. 104

23 M AY 1947
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ewcaé.

xjrncitne

THE CASTLE KEEP
NEWCASTLE-ON-TYNE

Built by Henry Il in 1177. it
was once the most important
portion of the Castle, and is
now used as a museum

FIFTY YEARS OF
QUALITY & SERVICE

~/Dtancher)

BIRMINGHAM BURY ST EDMUNDS LEEDS LONDON
BRIGHTON CARDIFF LEICESTER MANCHESTER
BRISTOL GLASGOW LIVERPOOL NEW CASTLE

THE ELECTRICIAN 23 MAY 1947
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[18pllp% ofc
"®H81

Unit-Type
Metalclad Distribution-Gear
S>im plk b-e/teciamCextend

REYROLLE

HEBBURN-ON-TYNE

23 MAY 1947 THE ELECTRICIAN
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PIRTOID
SECTIONS

Laminated bakelite sec-
tions, machined from
tube and sheet materials.
The ease with which
“Pirtoid” can be ma-
chined makes it suitable
for agreat variety of uses.
Write for Catalogue No.

P/44.
H. CLARKE & CO., ATLAS WORKS
(MANCHESTER) LTD. PATRICROFT
PHONE: ECCLES 2001-2-3-4-5
GRAMS : Pirtoid, Phone, Manchester MAN CHESTER

THE ELECTRICIAN 23 MAY 1947
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W.T.GLOVER & CO.,LTD.

TRAFFORD PARK, MANCHESTER, 17

23 MAY 1947 THE ELECTRICIAN
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Why it pays to specify “SANTON?”

3. A TYPE FOR EVERY PURPOSE

SANTON heaters are manufactured in many different types and
sizes to meet every water heating requirement. The new
SANTON Data Book gives the specification, size and loading
capacity of every SANTON Model. Write for your copy to-day
to Santon Ltd., Newport, 15, Mon.

Extreme Right : Two un- Below : Electric Dis-
lagged quick-service heaters. pense Boiler supplies
Both supply small quantities boiling water immedi-
of hot water in 5-10 minutes ately for hot drinks,
after switching on, followed tea-making, etc.

by full contents in a short

time.

Below Right: Typical im-
mersion heater. SANTON
Circulators and immersion
heaters, with or without
thermostat, meet all domes-
tic and industrial require-
ments.

Below: Automatic Boiler-
provides a constant and im-
mediate bulk supply of boiling
water for tea making, etc.

ELECTRIC WATER HEATING

Trade Mark “SANTON”

THE ELECTRICIAN
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BRILLIANT FLIGKERLESS PICTURE
* 750 watt lamp
« Surface treated lenses
« Unique intermittent mechanism

VIVID SOUND REPRODUCTION
« Smooth ripple-free scanning

« 10 watt amplifier—Engineered
for 16mm film

» 12" permanent magnet speaker

EASY TO OPERATE

* Quick set-up—Built-in spool arms,
instantaneous height adjuster

* Simple threading—Only two
sprockets

¢ Grouped controls—Lamp and
motor interlocked

THE BRITISH THOMSON-HOUSTON COMPANY LIMITED. RUCBY. ENGLAND. A3715

23 MAY 1947 THE ELECTRICIAN
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EARTH FAULT

INDICATION

E verett

E ilgcum be

Colindale W orks,

LONDON, N.W.9

Telephone Col. 6045

EVERETT EDGCUMBE SUPERSCALE
LEAKAGE INDICATORS AND RECORDERS
are available for three.phase earthed systems—
where the neutral point is accessible or inaccessible
— two-phase— single-phase— and all D.C. systems.
An outstanding feature is the low range which
facilitates the detection and removal of faults in
the early stage of deYelppment.

23 MAY 1947



This is a compact unit, built for
service up to 660volts and with normal
current ratings up to 1,600 amps. Fully
complies with Factory Regulations.

An outstanding feature is the small
space requirement, enabling mounting
in most convenient position.

As in the case of our H.T. Switchgear,
it is fully equipped with interlocks for
safe operation.

For further details apply to the Manufacturers:

1351

‘K” UNITS — installed at
the most convenient points

MOUNTED

FERGUSON, PAILIN LIMITED

MANCHESTER. 1

phone. DROYLSDEN 1301 (8 lines)
BIRMINGHAM : Erdinjton 3775

23 MAY 1947

N G L A N |

LONDON: Temple Bar 8711/2
GLASGOW : Central 5080
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HOME COMFORTS are

carried wuniversally via

pioneers of the

Wherever there is a switch, METALLIC, with
its consistent quality and accurate fitting, can
be relied upon to “ lead in” home comforts
with maximum safety and convenience.

METALLIC SEAMLESS TUBE CO. LTD.

Ludgate Hill, Birmingham. Phone: CEN. 7167. Grams:"Flask", Birmingham.Sales Depots: London:88 Goswell Rd.,E.C 1.
Newcastle-on-Tyne:$t. John Street. Leeds: SYork Place. Swansea: 1 Grove Place. Glasgow: 137a St. Vincent Street

THE ELECTRICIAN 23 MAY 1947



SEEING THROUGH

An Electrolux Refrigerator may seem
a relatively small item in the planning of
a housing estate. But, seeing beyond the
blueprint, it’s an item which will silently
safeguard perishable food from wastage,
flics and dirt, and so protect the health
and the pocket of the people.

In recognition of this fact the Govern-
ment has ordered 10,000 Electrolux
Silent Refrigerators in addition to the
50,000 already supplied for temporary

Prefabs. ” Local Authorities and

TH

1353

E BLUEPRINT

Private Builders too are striving to make
available to a Il the People the advantages
of Electrolux Refrigeration.

Electrolux has no machinery,no moving
parts. This means freedom from vibra-
tion, low maintenance cost, dependability,
and absolute Silence at all times.

Electrolux “ built-in ” Refrigerators,
which can be operated by Electricity, fit
into any kitchen plan when built into
modern kitchen furniture at any height.

Electrolux

By Appointment
Refrigerator
Makers

by ELECTROLUX LTD «LUTON ’'BE

REFRIGERATION

DS.

By Appointment
Suction Cleaner and

Refrigerator Manufacturers

Head Office: 153/5 "REGENT ST. *W .|

Also Manufacturer* of the famous Electrolux Quiei Suction Qcaners

23 MAY 1947
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The rather rummy looking object  This enables the skirt to be fixed

above is one section of the new  afterthe wiring has been completed

DS skirt for surface mounting the and means greater ease for the

DS conduit box type socket. The  wireman.

other section is an absolute twin, Just another ingenious addition
and they getto-  to the DS Fused

getherasshown  Plug and Socket
below. range.

Announcement of ps Plugs Ltd., Manchester . London >Glasgow. ElM47

THE ELECTRICIAN 23 MAY 1947
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Confidence is achieved when a high standard is maintained
and its value will never be under-rated by the genuine
business man or master craftsman.

THE NATIONAL REGISTER OF ELECTRICAL
INSTALLATION CONTRACTORS, established over

21 years ago, aims at maintaining a high standard of
qualification and raising theefficiency and status of Electrical
Installation Contractors, thereby safeguarding the public
against inferior materials and workmanship.

THE NATIONAL REGISTER OF ELECTRICAL
INSTALLATION CONTRACTORS isan independent

body directed by representatives of important Associations
connected with the Electricity Supply Industry, including
The Institution of Electrical Engineers; The Association
of Consulting Engineers; The Central Electricity Board,
The Incorporated Municipal Electrical Association; The
Electrical Contractors’ Association of Scotland.

Electrical Installation Contractors holding the Certificate
of the National Register have given evidence of competency;
their work is subject to periodical inspection ; they under-
take to pay rates of wages and observe conditions of
employment not less favourable than those of the appro-
priate trade agreement; and observe The Regulations for
the Electrical Equipment of Buildings issued by the
Institution of Electrical Engineers.

NATIONAL REGISTER
FLECTRICAL LNSTAITAIION QONTRACTCRS

For Full particulars apply to Secretary, ij, Victoria Street, London, S.W.T.

@ 147-10
23 MAY 1947 THE ELECTRICIAN
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R E S

Contractors b

S T A N C E

W IRE

80/20 or 65/15
NICKEL CHROME

DRAWN TO  RESIST-
ANCE, NOT TO SIZE

BRIGHT ANNEALED—
OXIDISED OR HARD
DRAWN STATE

SIZES 20 TO 47 S.W.G.
OR TO B &S GAUGES

EVEN SPOOLING

Admiralty »GOOD DELIVERIES

WAR OFFICE
AIR MINISTRY

GIVEN

STAINLESS STEEL WIRE Co. Ltd.

The Barracks

Sheffield, 6

Langsett Road

Telephone:-44241-2 Telegrams: Fynewire, Sheffield

THE ELECTRICIAN

IN LAMINATED

FABRIC OR PAPER BASE

THE BUSHING CO. LTD.
HEBBURN-ON-TYNE j

TELEPHONES Li».

22, LINCOLN’S INN FIELDS,
W.C.2

2] MAY 1947
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‘Thistimesgentlemen, |l gotan ATLAS”

Atlas lamps put good lighting ‘on the map ’...can even show up
tricky sales problems in a more favourable light. . . stay bright when
business gets dull. More and more enterprising people are specifying
Atlas lamps because they have checked up withengineers and electricians
that for long life and sheer light value there is no better lamp.

Every Atlas lamp is guaranteed to be made to strict B.S.l. specification
and is tested at each stage of manufacture. Write for terms to-day.

A COMPLETE LIGHTING SERVICE

Our lighting engineers will supply planned with common sense and
you with exactly the lighting you ‘eye-appeal’. We offer you a
need, exactly whereyou need it. We complete, individual lighting
design and supply modern fittings, service. Why not get in touch?.
using new materials boldly, yet There is no obligation.

ATLAS LAMPS

for STAY IN G POWEHR

THORN ELECTRICAL INDUSTRIES LTD., 105-109 JUDD ST., LONDON, W.C. I. Tel. Euston 1183
NORTHERN BRANCH : STEVENSON SQUARE, MANCHESTER 1. TEL. CENTRAL 3185

N.E. Depot: 46 Sandhill, Newcastle-on-Tyne 1. Tel. Newcastle 24068 A138 *

23 MAY 1947 THE ELECTRICIAN
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For sixty years we have maintained our repu-
tation for accuracy and efficiency, and in this, our Diamond Jubilee Year, we are

proud to offer to the trade, refractories of the highest quality at strictly
competitive prices.

Ifyou require insulators of guaranteed reliability and efficiency, let us quote you.

WILLIAM KENT (PORCELAINS)

Wellington Street, Burslem, Stoke-on-Trent
Telephone Stoke-on-Trent 84237/8

LTD.

M akers of Synthetic

(IMPREGNATED AND COATED)

LITHOLITE INSULATORS &
ST. ALBANS MOULDINGS LTD.

PHONE WATFORD. 4494 16-17 NEW BRIDGE STREET,EC.4

: PHONE: CENTRAL 6500 \

THE ELECTRICIAN 23 MAY 1947
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facilities

COMBUSTION
CONTROL

The Fuseholder of the
New SLYDLOK
FUSE is virtually a
self -contained
re-wirable Cartridge*
The harmful products
of tinned-copper or
alloy fuse-wire com-
bustion are confined
to the generous top
and bottom expansion
chambers, aided by
the cooling effect of
vertical ventilation,
self-evident from the
half-sectional illustra-
tion herewith. Hence,
contacts and base ter-
minals are immune
from blackening or pitting, temperature rise
is negligible and 16,500 amps can be cleared
with ease.

Exclusive to the New 5 to 100 amp.
pr*.

PS* :
| g M «iff

Vibration-Proof Fuses

EDWARD & CO. LTD.

SHARSTON ROAD <« WYTHENSHAWE
a MANCHESTER ?

dmEW.1

23 MAY 1947
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J V R I L E G

i897 — i947

HALF-CENTURY

F ROM the days of horse

’buses and hansom cabs
and Britain-by-gaslight; through
two world wars; from modest
but ambitious beginnings to
large - scale production in a
Factory acknowledged to be a
model of its kind.

The story is told in an illus-
trated brochure “Half-
Century.”

.Would you like to have a copy ?

GEORGE H. SCHOLES & Q0. LTD.

Electrical Engineers
and Manufacturers

= WYLEX WORKS
WYTHENSHAWE
MANCHESTER

WYLEX

ELECTRICAL
ACCESSORIES

“ Wijlex must be good”

THE ELECTRICIAN
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CHOKES for
FLUORESCENT
LIGHTING

MEICO'S up-to-date facilities include tha
most modern coil producing machinery
available—vacuum impregnating equip-
ment for wax and varnish—completely
automatic production test apparatus.
MEICO Chokes are precisely wound—
meticulously assem bled—thoroughly
impregnated and carefully finished.
Continuous inspection and quality con-
trol ensure maximum uniformity and
silence in operation.

AVAILABLE FOR PROMPT DELIVERY

MQRAVATIC BECTRGAL INSTRUMENT GO LD

MEICO WORKS : CONGLETOd : CHESHIRE
TILEPHONE: CONGLETON «07

W orks

THE ELECTRICIAN

LONDEX far RELAYS

for A.C. and D.C.
including time delay
Relays, high sensitive
Relays, synchronous

process  timers and
complete control plants.

Ask for. leaflets RE'E

L OMREX 71, T D

207 wANERLEY ROAD «LONDON «S.E.20 GBA

VULCANIZED FIBRE.

EBONITE, BAKELITE
Sheet«, Rods, Tubes and Machined Shapes

LEATHEROID Sheets, Rolls, etc.
“ CLDFTEX” Insulating Tapes,
insulating Staples, Jointing, Presspahn.

MOSSES & MITCHELL LTD.
60-68, Ironmonger Row, London, E.C.1-

Fine copper wire is drawn on

high speed machinery-
using Diamond dies, thus ensuring
aperfect finish and gauge, to meet
the most exacting specifications.

Enfield, Middlesex.

- )

©
23 MAY 1937
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OurBoat”

Open marine-type switchboard
controlling three 200 kW
generators and circuits and
incorporating Dorman XL air-
break circuit breakers and
Dorman "F" type switches as
installed on the L.N.E. Railway's
new cargo liner S.S. Arnhem
(John Brown & Co., Ltd.)

DORMAN & SMITH LTD. - MANCHESTER < LONDON e GLASGOW
E2347

Im pact Resistance

— often one of the most tiresome forms. Brightray series of nickel-chromium
Electrical resistance, on the other hand, alloys. It will save you much trouble.
need not be tiresome, especially if you Write for a free copy of our booklet
investigatethepropertiesofthewell-known ‘Electrical Resistance Materials.’

HENRY WIGGIN AND COMPANY LIMITED, WIGGIN STREET, BIRMINGHAM, 16
4BIW/3

23 MAY 1947 THE ELECTRICIAN
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MISCELLANEOUS  ADVERTISEMENTS

SITUATIONS VACANT
COUNTY BOROUGH OF OLDHAM .
ELECTRICITY DEPARTMENT.

Appointment of Assistant Mains Engineer.
APPLICATIONS are invited for the above
“ m-position. Applicants must have had sound
practical experience in the installation and
maintenance of high and low voltage under-
ground and overhead mains, sub-station plant
and distribution equipment, and possess
suitable technical qualifications. Salary in
accordance with the National Joint Board
Schedule, Grade 8, Glass " H.”

The appointment will be subject to the pro-
visions of the Local Government Superannua-
tion Act, 1937. The successful applicant will

be required to pass a medical examination,
and to comply with the condition as to resi-
dence to which appointments under the Cor-
poration are subject. Canvassing will be a

disqualification.

The age lim it for now entrants to the Local
Government Service is 15 years unless a
transfer value in respect of superannuation
is payable. For the purpose of this applica-
tion, the age of applicants who are serving or
have served in H.M. Forces will he regarded
as being reduced by the number of years or
their war service.

Applications, endorsed
Engineer,” stating age, full
education, training and experience,
copies of not more than three testimonials,

“"Assistant M ains
details of

to lie forwarded to the Chief Engineer and
M anager, Corporation Electricity Department,
Greenhill Offices, Oldham, not later than
2nd June, 1947.
THOMAS ALKER,
Town Clerk.
Town Hall
OLDHAM .
14th May, 1947.
CORPORATION OF KIRKCALDY.
BURGH ELECTRICAL ENGINEER AND

‘M ANAGER.
APPJjIOATIONS are invited from
mmeMembers of the Institution of

Corporate
Electrical

Engineers for the above appointment. Basic
salary will be in accordance with the scale
set down in the Agreement made by the
National Joint Com m ittee of Local
Authorities and Chief Electrical Engineers
commencing at £792 per annum in terms of

Clause 10 of the Agreement. Applicants
should not lie over 45 years of age and should
have had experience in positions of senior
responsibility in administration and distri-
bution development, construction, operation
and maintenance in urban electrictiy supply
undertakings. Experience in street lighting
is also desirable. The appointmentis subject

to the Corporation conditions of service and
superannuation scheme, and the selected
candidate will I>e required to pass a medical
exam ination. Applications, endorsed Burgh
Electrical .Engineer and M anager, stating

age, details of education, qualifications, train-
ing and experience, along with copies of three
recent testimonials, should be in the hands

of the Undersigned not later than 4th June.
1947.
JOHN H. MolLUSKY,

Town Clerk
Stanley Park.
KIRKCALDY;
YOUNG man required for Lancashire as
emmoutside representative of well known Com -
pany of Manufacturers in the electrical
industry. Experience of the industry, or
selling experience, essential. Applicants
must live in area. Apply by letter stating
age, experience, to Box PK. 622, Deacons
Advertising, 36, Leadenhall Street, E.C.3

THE ELECTRICIAN

with'

SITUATIONS VACANT

BOROUGH OF HUDDERSFIELD
ELECTRICITY DEPARTMENT,

APPOINTMENT OF <ENGINEERING
DRAUGHTSM AN .

A PPLIGATIONS are invited for the

COUNTY

position

<mmof Engineering Draughtsm an at the St.
Andrew's Road Generating Station. Appli-
cants should be experienced Draughtsmen
with first class knowledge of the design and
layout of modern Electrical and Mechanical
Power Station Plant, including cable and
wiring installations, together with Civil
Engineering W orks.

Applicants should have obtained at least

the Higher National Certificate.

The Salary and Conditions of Employment
w ill be in accordance with the N .J.B. Agree-
ment, Class " H," Grade 9, £402/417 p.a.

The Appointment will be subject to the pro-
visions of the Local Government Superannua-
tion Act, 1937, and the selected candidate will
be required to pass a Medical Examination.

Applications stating age and giving full
details of education, technical and practical
training and experience should be sent to the
undersigned not later than the 28th M ay, 1947.

Canvassing in any way will be a dis-
qualification.

F. A. ELLIS,
M .I.LE.E., MJ.Mech.E., M.ILF
Electrical Engineer and M anager.

BOROUGH OF HUDDERSFIELD
DEPARTMENT.
APPOINTMENT OF CONSTRUCTIONAL

ENGIXBBR-POW IIR STATION .

APPLIGATIONS are invited for the position
< m-of Power Station Constructional Engineer.

Applicants should he experienced in the

Borough

COUNTY
ELECTRICITY

design, construction and layout of modern
Electrical and M echanical Power Station
Plant. They should have had extended

experience in
Construction

Civil Engineering and Building
W orks, including Switch Houses

and cable layouts.

The qualifications required will be not less
than that of Higher National Certificate
and/or Corporate Membership of the
Institutions of Civil, Mechanical or Electrical

Engineers.

The Salary and Conditions of Employment
w ill be in accordance with the N.J.B. Agree-
ment, Class " H,” Grade 6, at present £571/601
per annum.

The Appointment will he subject to the pro-
visions of the Local Government Superannua-
tion Act, 1937, and the selected candidate will
be required to pass a Medical Examination.

Applications stating age and giving full
details of education, technical and practical
training and experience should be sent to the
undersigned not later than the 28th May, 1947.

Canvassing in any way will bo a dis-
qualification.

F. A.ELLIS,
M .I.LE.E., M JAfech,E, M .IF.
Borough Electrical Engineer and M anager.
‘'T'HE British Electrical Development Asso-

A eiation invit-es applications for the position
of Manager of a new department for testing
dom estic electrical appliances for safety and
reliability.
Applicants should be engineers with test-
ing experience on Electricity Supply Under-
takings or in M anufacturers’ Works, be
fam iliar with British Standards Specifications
for electrical appliances, and be able to
organise and control a testing department.
The commencing salary will be not less than
£850 rising to £1000 per annum.
Applications, giving full particulars of
training, experience and qualifications, should
I* sent not later than 3.1st July, 1947, to The
General Manager and Secretary, British Elec-
trical Development Association, 2, Savoy Hill,

23 MAY 1947



SITUATIONS VACANT

HE LONDON COUNTY COUNCIL invites
-I_lmﬂ”?ations from qualified electricians and

cuarge hands for positions of INSPECTORS
FOR ELECTRICAL W O RK in the Chief
Engineer’s Department.

Applicants must havo had practical ex-
perience in good class wiring in houses,

blocks of fiats and other buildings, and should
be conversant with methods of carrying out
this work by contract on a large scale, and
capable of supervising, inspecting and testing
work on site. Ability to write clear and
concise reports is essential.

Rate of pay according to qualifications and
experience tip to £7 17s. 6d. a week including

variable allowances.

Selected candidates will be subject to the
provisions of the Local Government (Super-
annuation) Act, 1937.

Application forms, obtainable by sending
stamped addressed foolscap envelope to the
Chief Engineer j(*47/2"), The County Hall.
W estminster Bridge, London, S.'E.l. must be
returned not later than fourteen days after
the appearance of this advertisement.

Canvassing disqualifies. (1607)

UNIVERSITY COLLEGE, NOTTINGHAM.

rPHIE Council invites applications for the post
| of Assistant Lecturer in Engineering. The
salary scale is £400-£450 per annum, but a
higher initial salary may be offered to a
candidate with good industrial and/or teach-
ing experience.

Applications should be made as soon as
possible. Conditions of appointment and
form of application can be obtained from
the undersigned.

H PIOKBOURNE,
Registrar.

FIRST GARDEN CITY LIM ITED .
rp ilE following vacancies are open:—
(a) SHIFT CHARGE ENGINEER. for

nerating station, N .J3 . conditions,
gade 8, Class F, commencing salary

(b) RELIEF'SHIFT CHARGE ENGINEER, as

above, Grade 8a, Class F. commencing
salary £413 p.a.

(c) ENGINEERING TRAINEES with H.N.C.
in electrical and/or mechanical

engineering to

sive practical

Details upon request.
Applications in writing to the undersigned
not later than June 3, 1947.

W. A. BROW N,
Electrical Engineer and Manager.

W orks Road, ljetchworth,
HERTFORDSHIRE

A RM ATURE W inding Oliarge-hand required
for Repair shop, to control female labour
on small Armature and Stator winding
Applicant must have experience of A.C and
D.C, winding.—The M idland Electric Installa-
tion Co. Ltd., Cyprus W orks, Upper Villiera
Street, Wolverhampton.
P XBEREENOBD Drawing Office Personnel for
em-~automobile and aircraft electrical wiring
systems, cable assem blies, junction boxes,
terminations.—W ard & Goldstone Ltd.. Sam p-
son W orks, Frederick Road, Manchester 6.
NGINEER required. West Middlesex Area,
to take charge of Steam and Diesel Electric

receive two years’ inten-
training in generation.

Generating Plant, knowledge of Boilers,
Electrical Equipment and Steam Heating
Plant essential.—Apply Box L.E.U., “THE

Electrician ,” 154, Fleet Street, London, E.C.4.

PATENT AGENTS

17-ING8 PATENT AGENOY, LTD., B. T. Kin«.
“ A.l.Mech.E. (Patent Agent), 146A, neeo
Victoria Street, London, E.U.A4. ADVICE,

Handbook, and Consultations free. ’Phone

Oity 6161
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A .C Motors. One 50 h.p., Laurence Scott,
~m*«400/3/50, S.C., 960 r.pan.; one 36 h.p., G.E.C.,
400/440/3/50, S.C., 1450 r.p.m ., with O .I.S.; one
30 h.p. Verity, 415/3/50, S.C., 720 rjp.m ., with

starter, one 30 h.p., Newton 415/3/50, S.C.,
970 r.p.m., with 0.1.6.; one 25 h.p., Verity,
415/3/50, SO ., 720 r.p.m ., with starter; one

75 h.p., Crompton, 400/440/3/50, S.O., 940 r.pau.,

with O X starter and side rails; one 300-amp.,
400-volt Ellison O.l. Circuit Breaker; one 25-
h.p. Star/Delta Starter, E.A.C.—A. W. Barker
and Co. Ltd ., Colnbrook, Slough Phone:
Colnbrook 140.

-RESISTANCE W ire.—Alloy W ire Co. Ltd.,

¢ mLawrence Lane, .0Id Hill, Staffordshire,

m anufacturers of high-grade Resistance
W ires for all electrical applications.

R OTARY Converter by Crompton, output 50
“ mkW, 440 v. D.C., complete with incoming
high tension switch cubicle, transformer and
switchboard. First-class condition. Can be
seen running. Hunt. Barnard and Co.,
Printers, Aylesbury, Bucks.

P WO i h.p. Metrovick motors, liOv., 3p. 50c.,
e*ee1425 r.p.m ., perfect, reasonable offer.—Mr.
Lowe, Maylane, Hollywood, Birmingham.
pUSII-BIA® torpedo switches. Lovely pastel
* colours for home trade and export. Manu-
factured by Chorlmet Ltd., 64/66. Shudehill,
M anchester, 4. London agents, HA . (Sales)
Ltd., 66, Victoria Street, S.W .I. Tel.: Victoria
0161.

C IjOT METERS (Prepayment Meters).—We
““?can supply all kinds and sizes. Ideal for
hotels, etc. Al meters guaranteed. Quick
delivery.—Brent Electrical Co., 6, Illolmdale

Gardens, N.W.4. HENdon 7235.
A IR Compressors, electrically driven, vertical
“ or horizontal type, capacity 3 to 58 cu. ft.
Enquiries invited, home or export.—A . M.
Craig and Son. Boscobel Road, W alsall.
A VAILABLE from stock, Bakelite Electrical
Accessories against W .BM ., com petitive
prices. Lampholders, Switches, Plugs, Roses,
Junction Boxes. Also some non-W .B.A. stock
available. W rite—BCM /ELEC, ljondon, W .C.I
PRBFOOUS Projector Lamps, 10 to 110 volts,
o~ 100 to 1500 watts, brand new, ex-Govt.,
ring makes at less than half list prices. Also
one million ditto Lamps, various' types, 2
to 230 volts, various wattages and caps.
Send for list or state your requirements; we
probably have it. Example, 80-v., 1500-w. Pre-
focus, 10s., jpost flee (20000 in stock). Large
enquiries invited, special prices.—Auto Col-
lections Ltd.. 126. St. Albans Avenue, Bedford
Park. W.4. Tel. Chiswick 1601.

TUBE Meggers, brand new, ex-Govt.,, 250 v.,
m'complete in leather case. List price £12:
our price £8 post free.—Auto Collections Ltd.,
126, St. Albans Avenue, Bedford Park, W.4.
Tel. Chiswick 1601.

pl/UORESOBNT fitting« with tubes, new
A surplus stock for sale at trade price.—
Barker and Son, Oxford Road. Worthing,

g D ELLABLE Thermostats for Rooms,
“ Greenhouse, etc. A.C., D.C., wire, plugs
and warning lam pholder fitted. 45s., post
paid (registered).—Reliable Thermostat Co.,
167, W ickersley Road, Rotherham, Yorks.
P LUORESOENT 'REFLECTORS- good quality
X commercial type in several designs, any
quantity supplied.—Dept. 6, JOHN PHILLIPS
AND CO. ELECTRICS, 31. Fortune Green Road,
N.W.6. Hampstead 8132.
A TLAS lamps from stock, delivery In London,
“ mSurrey, Sussex and Kent: other lines In-
olude clooks, toasters, fires, irons, kettles,
fans, fittings, chargers, speakers, etc.—Drubel
Radio Distributors, Ltd.. 39a, Stafford Road,
Croydon. Croydon 1107.
T EATHBR FIN G ER STALLS.—M ade of
A-'Chrome Hide. Very strong and hard
wearing. Length 3 in. Price 4«. per doz.
Prompt delivery. Sample on application.—
W illson Brothers, Industrial Clothing Manu-

facturers, Epsom, Surrey.
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gPECIAL OFFER of Government surplus

new timber window sashes: Size 4 ft. by

4 ft., 21s. each; 4 ft. 6 in. by 4 ft., 23s. 6d. each.

Less 5 per cent, for fifty or more, 10 per

cent, for one hundred or more. Carriage

paid; cash with order. These are made of

2 in. by 2 in. deal, in three sections with

centre window opening with

McM aater and Co., 21c,
W orks,

casement. Not
glazed.—D. Mount

Bures near Colchester.

TUNCTION Eleotrio
and quality,

Irons,
supplied with
Also Junction Niokel plated Torch Cases.
Supplied for home trade and export. Also
large selection of household electrical
appliances. Fires, Radiators, other eleotrio
frons. Toasters Table Lamns, Torch cases.
Dry batteries, etc. Vacuum Cleaners, various
makes, Fluorescent fittings good variety with

superior
suitable

design
stand.

fluorescent tubes, wash hoilers, actually in

stock. Please write for full list.—Brooks &

llohm, Ltd., 90, Victoria Street, London, S.W .I.

Tele.: Vic. 9550/1441.

rrLM E SHEETS.—Our stock-printed Tim e
Sheets are remarkably cheap compared

with specially printed ones. On decent

quality 8 in. by 10 in. _paper:—100, 3s. 6d.;

500, 15s.; 1000, £1 7s. 6d. Post Free. Send for

sample.—F. H. Brown Ltd ., P.O. Box 26,

Burnley, Lancs.

'T'IN NED STEEL ARM ATURE BINDIN G
W IRE.—A Il even numbered sizes from 16

i.w.g.-28 b.w k. supplied from stock on 7 Ib.,

14 1b. or 28 lb. reels.

FREDERICK SM ITH & Cco. W IRE
M ANUFACTURERS LTD ., CALEDONIA
W ORKS, HALIFAX.

T IGHT ALLOY SHEETS available in large
w*'quantities for immediate delivery ex-stock
in all gauges from 6 ft. by 2 ft. to 8 ft. by
4 ft. from Is. 6d. to 2s. per Ib.; also Light
Alloy Tubes, Bars, Strip, Coils, Angles, etc.
—Box L.E.N., "THE ELECTRICIAN,” 154, Fleet

Street, London, E.C.4.
pLECTRIO M OTORS. A.O. and D.C. We
supply all types and sizes of Electrical

M achinery—Slow Speed Reduotion Gears can
be supplied to customers’ requirements with
short deliveries. Send your enquiries to
The Electro Power Co. Ltd. (formerly Be-

Be, Eng.), 3, Retreat Close, Kenton, Middlesex

Tel.: WORdsworth 4928.

P NGR.AVIN G.—Labels, Nameplates, Diag-
J-'ram s, Panels English and Foreign
characters Immediate Attention, quick
delivery. Engquiries welcomed.—Spriggs, 15,
W hitley Park Lane, Reading.

mpiOR SALE.—Two Morrison 50 cwt. Eleotrio

Battery Vehicles. 1939 Models, complete
with W estinghouse Metal Rectifiers. All good
condition.—Brickwood and Co. Ltd ., The
Brewery, Portsmouth.

DYNAMO & MOTOR REPAIRS LTD.,
Wembley Park, Middlesex.
Telephone: Wembley 3121 (4 lines).

Also at Phcenix W orks, Belgrave Terrace,
Soho Road, Handsworth, Birmingham.
Telephone: Northern 0898.

REBUILT MOTORS AND GENERATORS.
Long deliveries can often he avoided by pur-
chasing rebuilt secondhand plant. We can
redesign or replace surplus plant of any size.
SEND US YOUR ENQUIRIES.

1000 RATINGS ACTUALLY IN
HERE.

THE ELECTRICIAN
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FOR sALE

\X/1lY not assemble your own Fluorescent

""Fittings? We can supply 5 ft. Troughs,
Chokes, Power-Factors, Suppressors, Starters,
Lamp Holders, etc., at a special all-in price,
or separately. 5 ft. and 4 ft. Fittings com -
plete with tubes at a keen price.—W rite, call
or 'phone L. Goodman (Radio), Ltd., 9, Percy
Street, Tottenham Court Road, W .I. MUSeum

0216.

T AMPSILADES. Modern designs, beautifully
' executed at attractive prices. Generous
trade terms. Agents wanted.—Thanet Indus-
tries (Kent), Clarence Road, Ramsgate.

1 —W ESTINGHOUSE Slip Ring Induction
X Motor, 400 volts 3 phase 50 cycles, 120 h.p.,
205 r.p.m., with Control Gear.—Oldfield
Engineering Company Lim ited, 96, East
Ordsall Lane Salford, 5.

TADD“RS Trestles, Steps and Hand

> Carts from
Sons (Forfar) Ltd Forfar.
C ACKS and Bags in excellent condition for
“"all commodities, as low as 4Jd. each. W rit«:

Ram say and

John Braydon Ltd., 230, Tottenham Court
Road, W .I. Tel. No.: Museum 6972

A .C./D.C. Motors can he supplied from stock
A»eor .at short notice.—JOHN PHILLIPS AND
co. ELECTRICS, 31, Fortune Green Road,
N.W .6. Hampstead 8132.

"DRITISH Electric Co. (Beco) Ltd., can supply
<’'most types of A.C. and D.C. Motors from

stock.—British Electric Co. (Beco) Ltd .,
Electra House, 25/29, Lower Road, Rothcrhithe,

S.E.16. Bermondsey 3449.
le ctric motors—1/3 h.p. 3000 r.p.m.
D.C. 110 V. Also 220 V Stock Delivery.
£6 15s. each.—John E. Steel, Clyde M ills,
Bingley, Yorks.
17LUORESCENT LIGHTING —We guarantee
our Control Gear. All types including
Constead.” Hi-Craft Ballast, Transtar, etc.
Im mediate replacement free of <charge if

defective in any way. Apply:—Scemco Ltd.,
Scemco House, 6/7, Soho Street, London, W .l.
Tel.: GER. 1461/2/3.

P LUORESCENT LIGHTING.—CHOKES, extra
quality, elongated, 4 ft., 40 W, tapped 200/250

V, silent working, each unit guaranteed,
measurements 1J in. by 18 in. by 8i in. Price
£1 5s. each net. Carriage extra.—W rite
Scemco Ltd., Scemco House, 6/7, Soho Street,
London. W .I. Tel.: GER. 1461/2/3.

P LUORESCENT LIGHTING . - 30 watt
1 fitting complete with self-contained control
gear and 36 in. tube, £6 12s. 6d. Im mediate

delivery with guaranteed
tube replacement service.—Apply Scemco

component and
Ltd .,

Scemco House, 6/7, Soho Street, London, W .I.
Tel.: GER. 1461/2/3.

PLUORESOENT LIGHTING . - W rite for
X debails of our amazing OUTDOOR UNIT.
Guaranteed weatherproof with rubber insu-

lated unbreakable glass covering with 1, 2 or
3 tubes. Ideal for garages, sports Btadiums,
wharfs, etc.—Apply, Scemco Ltd.. Scemoo
House, 6/7, Soho Street, London, W.l. Tel::
GER. 1461/2/3.

PLUORESOENT FITTINGS. - Trough or
1 Flush type fitted *“ Constead ” or Hi-Craft
Ballast control gear, complete with tubes.
Delivery 7/14 days. Apply:—Scemco Ltd ..
Scemco House. 6/7, Soho Street, London, W .l
Tel.: GER. 1461/2/3.

PLUORESOENT FITTINGS. - Fluorescent
x wise from Scemco buys. For details of
Fittings, Control Gear and accessories, send
for our 12 page pamphlet. Apply:—Scemco
Ltd., Scemco House, 6/7, Soho Street, London,
W .l. Tel.: GER. 1461/2/1

mpl-UNI.—The New Push-Button Flush-Fitting
#-"Domestic Switch W holesale Enquiries
Only Send for details—Scemco Ltd .,
Scemco House, 6/7, Soho Street, London, W .|
Tel.: GER. 1461/2/3. 3

TIJUBBER STAMPS can assist in many ways.

Arc yours satisfactory and in good con-
dition? W. L. Bonghtov maker of all
kinds. 53, Kenley dead. Jerton, London,
S.W.19.
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SALES BY AUCTION

BY ORDER OF THE MINISTER OF SUPPLY.
To Factory Owners, Builders, Motor
Engineers, Sanitary Engineers, Clerks of
W orks, Joiners, Woodworkers, Blacksmiths.
W eighing M achine Suppliers, Electrical
Equipment Dealers, Drapers, Farmers, Toy
M anufacturers and Others.

Important auction sale of GOVERNMENT
SURPLUS STUBBS, INDUSTRIAL AND
OTHER EQUIPMENT at

ROSSLEIGH'S GARAGE, NORTHUM BERLAND

ROAD, NEW CASTLE-ON-TYNE, 1,
on
June 16tli, 1947, and the four following days,
commencing at 10 a.m. each day.
T. PATTINSON AND SONS

have keen instructed to offer by public
auction (without reserve) the above stores,
which include Electric jMotor Hoists up to
30 H.P., Electric Pumps, Condenser W inding
Tables, Electric Hand Drills, 300 Steel Chests
2 ft. square, Electric Pulverisor 80 H.P. 400/40
Volt, 200 Various Electric Fans from 12 volt
D.C. to 240 volt A.C., .Electric Cable, Sundry
Electrical Equipment, 30000 Spanners Various,
Assortment of Wrenches. Fitters’ and Elec-
tricians’ Hand Tools. 2000 Factory Storage
Trays, Hand Shear Cutting Machines, 3 Auto-
m atic Bag Fillers, Furnace Blowers, Cam -
bridge Electric Recorders, together with a
large assortment of lots far too numerous
to mention.

The whole of these stores can Ire viewed
at the following M inistry Depots: THE ODD
GRANARY. WAGGONW AY ROAD, HEBB
ON'-TYNE, and RO SSLEIG H'S GARAGE,
NORTHUM BERLAND ROAD, NEW CASTLE-
ON-TYNE, on June 9th, 1947, and the four days
following.

Catalogue price Is., will admit two jpersons
to the depots on view days and one person
to the auction sale. When ready, these may
be obtained on application together with

rem ittance to the auctioneers:

33, Westgate Road, Newcastle-on-Tyne. also at
Tynedale Estate Offices, Ryton-on-Tyne.
TEM PORARY SALE OFFIOE NOW OPEN
cC/0. M.O.S. DEPOT. ROSSLEIGII'S GARAGE.
NEW CASTLE. 'PHONE 26874 FOR ADD
ENQUIRIES REGARDING TH IS AUCTION

SALE.
G. R
By Order of the Minister of Supply.
M INISTRY OF SUPPLY DEPOT,
FEATHERSTONE.
Six miles from Wolverhampton, Staffordshire.
NOCK & JOSELAND
are instructed to sell byr Auction without
reserve, at the above Depot, on
MONDAY, TUESDAY, WEDNESDAY, THURS-
DAY and FRIDAY".
9th, 10th, 11th, 12th and 13th June, 1947,
at 11 a.m ., each day,
a large quantity of Valuable
INDUSTRIAL ELECTRICAL EQUIPMENT
and PORTABLE POW ER TOOLS,

including Motors,
Transformers,

Generators,
Switchboards,

Rectifiers,
Condensers,

Circuit Breakers, Welders, Rivetters and
Miscellaneous items.

ON VIEW Tuesday, Wednesday, Thursday
and Friday,' 3rd, 4th. 5th and 6th June, 1947.
between the hours of 10 a.m. and 4 p.m., and
Saturday, 7th June, between 10 a.m. and
12 noon.

ADM ISSION to View and Sale by Catalogue
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only. Each Catalogue will
on View Days and one

Days.

OATABOGUES, One Shilling each (post free),
may he obtained from the Auctioneers:
NOOK & JOSEBAND, 48, Queen Street.

W olverhampton, Staffordshire.
W ANTED
W ANTED, SUITABLE

Quote price erected

Permit supplied.—F G.

adm it two persons
person only on Sale

TTANOAR
¥ TORY
Essex.

FOR FAC-
at Tiptree,
Parker, lip -

.C. MOTORS, all sizes

prices offered.—JOHN PH
ELECTRICS, 31, Fortune Green
stead, N.W.6. Hampstead 8132.
POMIPLETE A.C./D.C. 35-kW Rectifier, 400 v,
‘“'‘3-phase, 50 eye. input, 240 v. output.—Oates
Ltd., Gateford Road, Worksop, Notts. Tel.
2228.
TTRGBNTLY wanted,
a-*2-speed Induction Motors, 5/5 li.p., 1430/730
ijejp.m. and 10/10 h.p., 1430/730 r.p.m., for 415,
380 and 220-volt circuits. Protected enclosure
preferred, but other enclosures considered.
—W . E. Sykes Ltd., Staines. Tel. Staines 978.

RGENTLY wanted, A.C., 3-iphase, 50-period

Induction Motors, J h.p., at 935 r.p.m., and
J h.p. at 1430 r.p.m., for 415, 380 and 220-volt
circuits.— W E. Sykes Ltd ., Staines. Tel.
Staines 978.
(CAPACITY available in
‘“*for further orderB
type.—T. W. Cawood
Doncaster.
A .C. MOTORS, 1-100 h.p.,
rvmake fitted with ball and roller
ings. Must be good machines,
yourselves would buy.
for rewinding will be
Engineering Co., Ltd., 96,
Salford. 6.
T? LECTRICAL
Akreputable make,
be purchased for cash in any quantity by
Davenset Eleotrical W orks, Leicester.
A N wunlimited number of modern A.C.
“'murgently required for essential
Highest cash prices paid for suitable units,
We also want all types of motors for con-
version and rewinding. Send details to Sales
Dept., A. P. Watson, 104, Upper Brook Street,
Manchester, 13.

W ORK WANTED

WREW INDS and

and voltages, best
ILLIPS AND CO.

Road, Hamp-

A.0., 3-®@hase, 50-period,

perspex
of a mass
and Son,

department
production
Shopfltters,
500-1 500 r.p.m .
type bear-
such as you
Alternatively motorB
considered.— O ldfield
East Ordsall Lane,

Any

steel sheet
.014 in. to

or laminations of
.020 in. thick will

motors
work.

and electrio
Guaranteed
FOR. 3397.
43, Benson

repair. Motors
tools rewound and repaired.
work and prompt service. 'Phone,
—C. A. Penny (Elec. Engineers),
Road, Forest Hill, S.E.23.
V/ACUUM c¢cLhANEK UNWINDING
r commutators and Bearings. Prompt
delivery and full guarantee.—Thomas Ander-
son, 117, Bowes Street. Blyth. Northumber-
‘and. 'Phone: Blythb 405.
RESSED M ETAL PRODUCT'S
Middleton Street,
have capacity for

SERVICE,

(LEICESTER),
Aylestone, Leicester,
light press work and
would be pleased to receive your enquiries,
for which a quoted price will be given to
your drawing and specification.
A RM ATURB Rotor, Stator and Coil Rewind-
‘"'eing. any size.—J. E. Fowler, 241, Kirkgate.
W akefield. Tel. 3948.
«OIL winding capacity available.—Modern
-'Arm ature and Coil Winding Co. Ltd., Lip-
hook. Hants
A/fETAL Polishing
IvAPrice’s. 95, Lower
London, S.W.15. 'Phone:
V-A.C. armatures rewound, 27s. 6d.. 12 days’
Y delivery.—Home Electric Services, 12,
Cromer Grove, Keighley, Yorks.
A RMATURE rewinds.—Speciality, vacuum
‘“'mcleaners, r.-grams, small motors, dryers,
electric tools; fields; keen prices; prompt ser-
vice; guaranteed work.—Send sa.e. for lisit to
A.D.S. Co., 261-315, Liohfield Road, Ashton,
Birmingham ,k 6.

Capacity available.—
Richmond Road. Putney,
Putney 0179.
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REPAIRS

J> UNBAKEN BLEOTEICAL REPAIRS.-Rc-
AvwindmK to trade. Fractional h.p. motors
a speciality, a.c. and d.c. Prompt service.
Guaranteed work.—45, O xford Road, M an-
ARD"' 2507 < lines).
G sP . ,can sive good deliveries of
“"Sheet Metal Vitreous Enamelled Eleotrio
CVP .kfT parta.-*TOHN KIN G & SON (ENAMEL-
LBKS),LTD., PYRO WORKS, CHESTERFIELD .
Phone: 5305

BUSINESS OPPORTUNITIES

sqg?2M (19- , UrP\l |, Fluorescent Lighting
Specialists, wish to oontaot manufacturers

or electrical equipment and accessories, Ln-
«lndm g Domestic and Industrial Lighting
Switches, all Novelty and “Improved”
elegtncal appliances. Fluorescent Tubes,
Fittings and Components, both Domestio and

Industrial, of particular interest. W here
possible complete output will be taken and
full co-operation given in exchange for sole
distribution rights. Replies will be treated
with strictest confidence. — M anaging
Director, Soemco Ltd, Scem co House. 6if,
Soho Street. London. W .l
T>m , BUSINESS FOR SALE.
YVrli~ 'S iifd 01 aeobd Business to buy!
HENRY STEAD always have a large selec-
tion of all types to sell. Please write or call

and tell us what you are looking for. We will
tell you what we have now and send yon
Others as they come in from day to day.
I his helps you and costs you nothing.—
Henry Stead and Partners Ltd., 29, Cook-
ridge Street, Leeds, 2. 'Phone 23342, are Good
Business and Estate Agents.
RAi>10. ItADIO ENGINEERING. REPAIRS,
M USIC STORE, Corner Shop, Workroom,
busy Leeds m ain road, 2 large Bedrooms. 2
i o’ .1Jlvl”s Room, all recently
. eilt,iuld .Kates yearly. Net
profits £14 weekly increasing. Goo sales
I"FixUfts.,» o s o .& fcaA s 2~
N adlapdS e erlidd- 29 C°kridSe Streef'

AUCTIONEERS AND VALUERS

RICHARDS & PARTNERS,

Auctioneers and Valuers of
PLANT AND MACHINERY AND
INDUSTRIAL PROPERTY,

Granville House, Arundel Street,
London, W.C.2

Telephone : TEMple Bar 7471.

MILLS LTD.,

167, Victoria Street,
London, S.W .I.

THE ELECTRICIAN

MICANITE

Covered bars, washers &rings,rnachined
parts, tubes round &square, flexible &
moulding sheet, tapes, shapes, etc.

G BSON.TODD £CO,LTD

ALBERT MILLS-HOLUNWOOD-LANCASHIRE
Ak TEL: FAILSWORTH 1520 © 1

ON 'AR MIRALTY LISTS ,,

M IC A

DOSCS
DGAPIHIRAGMSS
EIE/AENT STROPS
CONDENSEOS PLATES
STOVE PANELS
RAW MOCA
WASE!:ERS

SH MICA c~°LT“-BEDFORD.

C. Clifford & Son Ltd.
BIRMINGHAM

PHOSPHOR

BRONZE

TradeMarkf "' TUBES, SHEEFS, RODS & WMRE
Tothe lateat % glgl%ﬁdﬁgﬁsty Wat Office
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DUBILIER CONDENSER CO.
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1367

Nacory™aas

1925

Phone : Acorn 2241 (5 lines) Telegrams : Hivoltcon, phone, London

LATED and sheathed with P.Y.C.

Let us send you details of the wide Range available

23 MAY 1947

Power Factor Correction is the basis of
the efficient use of Power. It reduces your
power bill and saves fuel. It ensures mini-
mum demand in current for every load.

PROFIT BY OUR EXPERIENCE

Dubilier Capacitors pay high dividends
effecting asaving in the costofA.C. supply,
and they quickly pay for themselves. They
have no moving parts, require minimum
of maintenance and they are absolutely
reliable.

Our experts will carry out a full inves-
tigation of your present power facilities
and advise you accordingly without cost
or obligation to yourself.

POWER-FACTOR
CORRECTION
Mo CONDENSERS

(1925) LTD.. DUCON WORKS, VICTORIA ROAD, NORTH ACTON.LONDON. W.3

Cables * Hlvoltcon, London. Marconi International Code

The LEXINGTON DE LUXE
ELECTRIC WAFFLE MACHINE

This appliance has been designed to meet the
popular domestic demand and also for use in the
catering trades in the Home and Export market.
Features : 200-250v. A.C. or D.C. also 100-1I0v.
models available. Load 900 watts. Aluminium
throughout and in polished anodised finishes.
Grease tray with rubber feet which effectively pro-
tects polished table Six months guarantee from
date of purchase.

TRADE ENQUIRIES INVITED

COOPER MANUFACTURING CO.
HANWAY WORKS, HANWAY ST., LONDON, W.1
Telephone : MUS 9779
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SENSITIVITY -

high

protectve RE LAY

A NEW RANGE OF INSTRUMENTS
expressly developed by Chamberlain &
Hookham Ltd. to meet the needs of today,
and tomorrow, for highly efficient, simple
and versatile protective devices.

The example illustrated is ah over-current
and earth leakage relay in which high
sensitivity, high torque, accessibility and
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Next W inter’s Load
npHE warnings ¢ven in  Tim

X Electrician that the fuel position
next winter will be appreciably more

difficult than it was last year, are con-
firmed by an _Electricity Sub-Committe
01J rghc Joyint Qof?su tatll\)//e Comm?gtee OF

the National Joint Advisory Council,

whose report suggests that the gap be-

tween dgenerating capacity and maxi-
mand

mu emand will ho such that from
Octglber noxt> it wi]l be necessary to
reduce the

industrial load between
8 a.m. and 4.30 p.m. to two-thirds of

tho peak demand of the-past winter.

his does not. of course, mean that the
{ curren?, consumption eby |n3ustry

need bo reduced by one-third, but that
during the hours named the industrial

load must not be allowed to reach a

value more than two-thirds, of last
winter>s peak %lgure Outside  those

hours the generating capacity available
will permit industry to continue manu-
facturc at maximum production, subject

Ao sueh other factorgeas, avajlAfH I A0f

shedding.
As a rough estimate, the gap between
generating capacity and estimated

demand will next winter still ho around
2 000 000 kW, and any arrangement

designed to spread the load in such a
way as to avo#d ptaxing powgr station
ull

capacity to the deserves close atton-
tlon- The summer months provide time
enough for a tactical appreciation of the
power position to ho made, and the Sub-
Committee report named in the opening
paragraph above will be found a useful
contribution when working out details
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for overcoming the main difficulties. Tlie
Ministry of Supply lias already made
arrangements for the allocation of
material for tho production of Diesel-
elpetric sets—whereby industrial organi-
sations engaged on work of national
importance may reduce their load on tho
grid by local generation—and the ade-
quate use of these, coupled with a suit-
able staggering of the day-time indus-
trial load on tho public supply mains,
should ease the position, even though it
cannot be expected to exempt industry
from the risk of power cuts entirely.

Need for

IT will be remembered that in the last
issue of Tiie before the
February fuel crisis caused suspension
of publication of periodicals, reference
was made to a plan for staggering
demand in the Birmingham area, which
had about it much which even to-day
could be applied nationally. Mr. F. W.
Law ton, chief engineer and manager of
the Birmingham undertaking, sent us at
the time a copy of an advertisement
giving details of the scheme, and though
the circumstances have altered since,
the fact that the Midland area was then
attempting to solve the problem sug-
gests that the industry is not lacking
in ideas. Domestic consumers, already
inconvenienced beyond measure by the
denial of electric space heating during
these cold evenings, cannot with reason
be expected to contribute further
economies, and industry is invited,
therefore, to work out details so that
certain processes may be continued out-
side peak load hours, so that rota
schemes may be worked out for load
shedding on a local or area basis, and
so that a proportion of day work may
be carried out at night.

Load
THERE are probably still a number of

Econaomy by Industry

Electrician

Staggering Possibilities

large industrial consumers who might
reasonably be called upon to share the
sacrificee made by those who have
already entered into some load
staggering arrangement, but this does
not mean that every concern could

be expected to reduce its peak demand
by precisely the same percentage. Such
equality of sacrifice would in any case
be hard to arrive at, for though from a
national point of view a rise or fall in
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total consumption may be an interest-
ing figure, it is no more. Industrial
demand as provided by individual firms
is governed by many factors, and when
comparison between various organisa-
tions is made, the volume of the demand
must bo qualified by the nature of the
work carried out by the firms, the
importance to the national economy of
the products made, the geograpliical
position of the works and its effect upon
factory fighting and heating, and so on.

The Bankside

THE model of the proposed power
station at Bankside and its environs, of
which a picture appears on another
page, lay in tho House of Lords during
Monday’s debate on the scheme, and is
now available for inspection by mem-
bers of the House of Commons. Had it
been completed earlier, it is possible
that much of the criticism offered in
recent weeks would liavo been less
coloured, while those seeking to defend
the proposal would have felt better
equipped to answer objections raised by
the opposition. Throughout the con-
troversy, the issue has been obscured
by the fact that there have been two
unrelated objections .to the new station.
One school of thought contends that
the building would impair tho dominance
of St. Paul’s Cathedral over the river
and-obstruct the view- of the cathedral
from the South Bank; the other holds
that the erection of a power station on
Bankside would prevent the County of

Station

London plan for turning the area into
an artistic and cultural centre from
being carried out.

An Imopressive Model

IN the model of. the Bankside site the
difference in the heights of the

proposed station and of St. Paul’s
is such that the latter appears
to lose nothing in comparison, while,

from the gardens in front of the station
would be gained a finer view of tho
cathedral than has been possible before..
The second objection remains to the
extent that if the project is proceeded

with, some modification of th=> original
South Bank scheme will be essential.
In the station layout proposed, the

building with its single chimney would
form the centre-piece of a well-spaced
group of public and commercial build-
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ings, and the gardens which would bo
built over the oihstorage tanks behind
the station would provide ample recrea-

tional space in the area. From the
short-term point of view of national
necessity, the arguments in favour of

an immediate commencement of the new
station at Bankside aro almost over-
whelming. From the viewpoint of town-
planning, the local authorities concerned
have already won a major victory in
that the station will use oil and not coal.
W hether this is a fair enough compro-
mise between utility and «esthetics,
romains to be seen.

Companies and Nationalisation

CRITICISM of the Government’s
dootrinaire attitude towards the supply

industry, at a time when the national
need demands that every effort be
applied by Government and industry
alike to increasing generating capacity,
was voiced by Mr. Setwyn S. Grant,
chairman of the Provincial Electric

Supply Association,at that organisation’s
twenty-sixth annual meeting last week.

Recalling .their opposition to nationali-
sation, Mr. Grant emphasised that
“ first things ” had been forced out of

the picture “to the grave disappoint-
ment of all of us and to our increasing
sense of frustration. Many of the prac-
tical steps which the industry would
have tackled previously but for the war,
and which wo should have liked to
tackle right away when the war ended,”
he went on, “ have been shelved because
both the Civil Servants and the industry
have been compelled by politicians to
concentrate on nationalisation.”

Technicalities and Politics

AS instance of this political interference,
Mr. e rant quoted the decision of 14
months ago to standardise voltage at 240
V  single- and 415 V three-phase,
a.decision which many of them regretted
in view of the Commissioners’ decision
to make the supply 230/400 V, but
nevertheless a decision which, due, he
suggested, to nationalisation work, had
prevented an Order being issued to
implement it- The chronic plant short-
age was not something the Government
should have been unaware of, because
for years past the C.E.B., on behalf of
the ”industry, had been pressing it.
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“But we who are
management of components of this
industry—whether company or muni-
cipal men—feel that much of the work
we have put in in the past is being
undone because the Government of the
day, intent on a political party pro-
gramme, have persistently overlooked

responsible for

the necessity of assisting our industry
by granting priorities,” declared MI-
Grant. “ It is now May, 1947, and |

predict, as indeed the industry predicted
this time last year, that wo shall face
inevitably another fuel crisis in the
winter of this year if the present laissez-
faire attitude of the Government con-
tinues in respect of fuel.”

B.l1.F. Reactions

THE doors to the British Industries
Fair have now"™ been closed for a week
and most of the 16 000 foreign buyers
who passed through them have gone
their various ways. During their visit
all were appreciative of the range of
products and technical skill which the
industry has to offer, but not all were
prepared to commit themselves to
orders where delivery dates were long.
Several exhibitors made a point of
encouraging buyers to visit their works,
and one firm at Castle Bromwich as a
result of the Fair and their renewal of
contacts with visitors from abroad, was
able to appoint agents in twenty
different countries where they had not
previously been represented. Few will
doubt that the Fair has been worth all
the effort, for, if nothing else, many
exhibitors have learnt a good deal about
foreign markets in terms of price and
tastes, many realise better than they did
before the wisdom of our recommenda-
tions for further and more direct contacts
overseas, and many appreciate more the
high standard which foreign buyers
expect to find when inquiring about
British-made goods. This standard is
to-day of special importance, for cases
have been brought to our notice where
goods shipped to overseas countries
have on occasion resulted in disappoint-
ment, with a consequent withholding of
further orders. The number of such
instances is, fortunately, small, but the
fact that any is possible at all is a
regrettable result of the seller’s market,
the dimensions of which latter are
noticeably contracting.

THE ELECTRICIAN
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S O M E

D IF F

by C. TURNBULL,

T IME and money are spent in inventing

methods for solving engineering
problems, but few mathematicians appear
to admit the desirability of the simplifica-
tion of mathematics.

Incommensurable Numbers.— Mathe-
matics are full of these and many students
wonder why they should be so. Whitehead
states that the problem worried the early
Greeks and that it has only recently been
cleared up, but ho does not tell us how.
An explanation on engineers’ lines is
attempted, as follows. Try to measure a
straight lino >JI metres long with a rod
one metro long without subdivisions; we
find it to be I m. plus a bit. Magnify the

“ bit ” 10 times nnd we find it to be 4 m.
plus a bit, and similarly that “ bit ” when
magnified is 1 m. plus a bit. Wo may go

on as long os we can and never find a
“ bit” that is exactly a metre long.
Looked at in this way the problem does not
seem unreasonable, in that all that we have
done is to magnify the “ bits ” instead of
subdividing the scale. We always advance
by a “ bit ’> which in itself may be magni-
fied infinitely. The method may be used
generally and though the mathematician
may object that this does not prove any-
thing rigorously,'it makes the matter clear
to the man who thinks in engineering
terms, and that is what is wanted.

Negative Areas.—The American “ Intro-
duction to Mathematics ” (Harraps) shows
positive and negative areas as in Fig. la.
Fig. Ib shows a more satisfactory method
whero the positive area is a hump and the
negative a hollow. In integration the area
is positive if ydx is positive and vice versa.
The method appears to be obvious and
though the writer has often put it forward,
mathematicians have refused to accept it.
By this method three-phase volts or am-
peres may bo shown with one sine wave
and three conductors on the curve. The
distances between the axis and the curve
show the instantaneous volts or amperes.
The method is, it is submitted, useful for
teaching as tho student <can see by
measurement that, the feed equals the
return at each position, a more descriptive
phrase than that the sum of the currents
is zero.

Product of Two
The “ Introduction to Mathematics
(page 33) states that we would like
(—c) (—h) to be opposite in sign to

Numbers.—

Negative
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(—a) (+ 6) and also that it fits in practice.
Many years ago the author introduced in

The Electrician the idea that advance
was made from +1 to —1 by rotating a
vector of wunit length through half a
revolution and that 1° = + 1 and ljj =
—1, and hence (—I1)2= (11)2= 1*= +1
and j = li. This method is gradually
coming into use, but the authors of the

“ Introduction to Mathematics ” do not
use it. They state that a revolution is a
good unit for angles. The writer dealt
with it years ago, calling it a Rev, divided
into 1 000 milli-Revs, or Jots. Tho benefit

of this method applies to a large territory
when -circular measure is inconvenient
and degrees absurd. Jot9 may be changed
into degrees by multiplying by .35 so that
tables are available. Airmen could use
the method to got rid of degrees and
minutes. Tho workshop wants it as with
a radius of approximately 6 in. the cir-
cumference is a metro and the jots are at
millimetre spacing; an ideal size where
degrees are too big. A few years ago
people wore afraid of 250 Jots to the right
angle, but to-day we are accustomed to
long numbers in a simple form; i.e., we do
not say that a ’plane is at a height of
3 miles, 2 furlongs, 4 poles, 2 yards; wo no
longer object to such figures as 30 000 ft.,
or 20 000 Ibs. weight. When the Revs and
Jots eventually come into use it may be
wondered why such a simple and obvious
method was not adopted long ago. The
writer has an arithmetic book issued by
a famous .publishing firm, which converts
cubic inches to centimetres to eight places
of decimals, with many other decimal con-
versions of an equally complex nature. The
book attempts to persuade pupils that the
decimal system is too difficult for practical
use. May one trust that a like book may
not appear to instruct students on Revs,
by converting Jots to degrees, minutes,
seconds and fractions of seconds.
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Convention

AUTOMA TIC REGULA TORS, CONTROLLERS AND AMPLIFIERS

RRANGED by the Committee of the

Measurements Section, acting in
collaboration with representatives of
the Service departments and industry, the
I.E.E. Convention on Automatic Regu-
lators and Servo Mechanisms opened on
Monday evening.

Many of the papers delivered presented,
for the first time, details of war-time appli-
cations of servo mechanisms to armaments
design, such as gun-laying, automatic
pilots and data transmission.

processes, which would not only enable
more plant to bo worked, but also make
each plant more efficiont. It was difficult
to list examples of processes in modern in-
dustry in which automatic regulators and
servo mechanism could not be employed.

Tho first technical paper, “ Fundamental
Principles of Automatic Regulators and
Servo Mechanisms,” was Tend by Dr. A. L.
W hiteley. Dealing with the elementary
theory of servo systems. Dr. W hiteley said

Preiisuro_t o_f spac_(i),I h;)we(\‘/er,I T able 1.
makes 1 Impossible (o] ea . . . .
ith th p. tant but A. Service uses (chiefly B. Industrial automatic C. Process
with — these Importan u remote position controi) regulators controllers
specialised developments, and Gun and searchlight Voltage regulators for Temperature con-
we have therefore selected for r.p.c. . generators trol
review, on this and tlio fol- R.P.C. for radar scan- Speed regulators for pi! control

H ncrs electric-motor drives Liquid level con-
IOW”.]g pages, those paper_s Radar auto-alignment etc. trol and flow
considered to be of the maxi- and auto-range Tension  control in controllers
mum interest to industry in Rate control for gun strip mills, wire generally
general. turrets drawing, etc.

0 . h . Small power servos as Self-balancing potcn-

pening  the convention, adjuncts or in- tiometers
Mr. John Wilmot, Minister hercntly part of auto-
of Supply, recalled that dur- matic computors

ing the war the Ministry had

formed a “ servo panel” which was
responsible fpr the co-ordination of various
applications of servo mechanism. The
happy collaboration of the Services, in-
dustry and the universities on the panel
had contributed in no small measure to
the great progress achieved.

Instancing tho part placed by servo
mechanisms in the war, Mr. Wilmot said
that in the Army the efficiency of anti-
aircraft artillery was increased by the
adoption of a complete chain of automatic
control from the initial location and track-
ing of aircraft by means of automatic-fol-
lowing. the automatic computation of the
ballistic equation, and the automatic-
remote control of the movements of the
guns themselves. Tho success of these
methods was shown in the defeat of the
flyingbombs, whose final downfall, amount-
ing to 98 per cent, of those that crossed the
coast was not achieved until the fully
automatic chain of control was developed.

The same development, Mr. Wilmot went
on, was no less necessary in peace. Pro-
cesses in chemical engineering and in the
engineering field in general, required a
fineness of control difficult if not impossible
to achieve by human operation. The
W hite Paper on Production had empha-
sised that the only way to expand our pro-
duction and raise our standard of living
was by increased output-per-man-year.
This was a direct call for the increasing
employment of automatic methods in these
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that the primary function of the class of
apparatus to be considered, variously called
automatic regulator, servo mechanism, or

process controller, according to its par-
ticular sphere of application, was tho
accurate control of a quantity generally

associated with tho output function of a
process or assemblage of machines.

Some examples (Table 1) were then
given of tho various classes of servo con-
trol, and Dr. Whiteley summarised the
three elements of a closed-loop system as
being:—

(i) The measuring units which con-
verted input and output information
into an error or a deviation signal,
a physical quantity suitable for
operating the control unit;

(ii) tho control unit, usually some
form of power-amplifior for raising
the power level of the error or
deviation signal; and

(iii) The final control unit, or out-
put element; the device which acted
directly upon the controlled member
or controlled variable.

In comparing remote-position control
(r.p.c.) servos, industrial automatic regu-
lators and process controllers, a marked
difference would be noted between the
last and tho other two as regards time-
scale. The response times of process con-
trollers were often relatively slow, mensur-
able in minutes or hours. On the other
hand, r.p.c. servos had to settle down in

THE ELECTRICIAN
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a fraction of a second after a small disturb-
ance and while industrial automatic regu-
lators seldom achieved the speed of
response of the fastest r.p.c. systems, the
settling-down time was of tho same order.

The stability problem existed, in
general, in any kind of automatic regu-
lator or controller, and the overcoming of
“ hunting ”—or over-shooting of the
system with an oscillatory recovery—repre-
sented one of the outstanding design
features in this class of control.

The paper then examined in some detail

examples of the three main classes of
control, and described some elementary
methods of stabilisation. The transient
response obtained by operational methods
was considered, and also harmonic
response, which, it was stated, lent itself
to graphical methods of studying system
performance.

Tuesday’s session, which opened with a
paper on “ Elements of Position Control,”
by Prof. K. A. Hayes, dealt mainly with
the use of servo systems in the three fight-
ing Services.

On Wednesday evening,
was “ Automatic
Generators,”

the first paper
Voltage Control of
by Mr. C. Stewart.

CLASSES OF REGULATORS

Beginning with a classification of regu-
lators, the author explained that there
were three classes. Class I, direct-acting
regulators, sincluded carbon-pile and rheo-
static types, which performed their func-
tion by the direct variation of resistance in
an exciting field winding circuit. In
Class Il were the pulse types, such as
vibrating contact andthe more recent
electronic regulators.

Class Il1 consisted of the quiescent regu-
lators, which were in effect combinations
of Class I and Class II. Immediately
following a load change, a quiescent regu-
lator brought Class 11 field-forcing into
action to give maximum corrective effect,
at the same time adjusting the motor-
operated field rheostat to its correct posi-
tion for the new load condition.

The advantages of the three classes
were considered, and the body of the
paper dealt with voltage control charac-

teristics, hunting and its prevention, the
excitation range and its effect on the
regulator and methods of combating some
effects of wide excitation range. Machine
design and tho parallel operation of regu-
lators were also discussed.

The author summed up by saying that
the voltage regulator was not only a use-
ful, but an important, accessory to generat-
ing equipment. On systems such as the
grid, where voltage variations were of a
minor character, quiescent automatic con-
trol was suitable and the presence of
automatic control was invaluable in system
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faults, when
stability and

field-forcing
saved major tripping of
generator equipment in the area. The
Class 11 electronic regulator virtually con-
verted a self-excited exciter intol a
separately excited one with all the advan-
tages of increased response. For regula-
tion of small machines up to about 500
kW for industrial supplies, Class | carbon-
pile regulators would hold their own on
the score of simplicity and low cost.

“ Amplidyne Regulating Systems,” was
the title of tho second paper on Wednes-
day evening, delivered by Mr. B. Adkins.
Tho amplidyne, the author began, was a
special d.c. generator in which, by tho use
of the metlrod of cross-field excitation,
tho power required by the controlling
field-winding was reduced to a very small
value. Its use as an automatic regulator
depended on its ability to provide the ex-

maintained

citation of a larger generator or motor
while requiring a very small amount of
power, often less than a watt, to control

it. In addition, the amplidyne responded
quickly to control changes.

Describing, by means of diagrams, the
evolution of the amplidyne from the d.e.
generator, the author said that the ampli-
dyne was normally provided with several
field windings, and a typical model of
2-5 kW power would have a power ampli-
fication ratio of 20 000 :1, if the whole of
the field space were used for a single
winding.

In a typical regulating equipment, a
feedback voltage, derived from the regu-
lated quality, was matched against a con-
stant reference voltage, and the difference
was used to excite the first stage of the
amplifying system. Hence, in order to
operate the system there must always be
a small error in the regulated quantity,
that was, the system was error-actuated.

EQUIVALENT CIRCUIT

Turning to design considerations, the
author stated that under transient condi-
tions, tire behaviour of the equipment was
a matter of changes relative to the steady
state, and could be investigated by means
of an equivalent system diagram from
which all steady voltages were omitted.
A typical equivalent circuit consisted of a
chain of amplifying stages with a feed-
back circuit connecting the output of the
last stage to the input of the first. With
the aid of this equivalent diagram, the
nature of any oscillations which might
occur could be investigated.

Finally, the factors governing the

accuracy, stability and speed of response
were discussed in relation to the whole
system and to each component, as well

as the effect of additional apparatus, such
as anti-hunt transformers and ballast
resistors.
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A pplications of
USES

HE proceedings of the I.E.E. Con-

vention on Automatic Regulators and
Servo jMechanisms, which were continued
yesterday, Thursday, dealt mainly with
industrial applications of servo mechanisms,
and during the afternoon session papers
were delivered on “ Automatic Control
Applied to Modern High Pressure Boilers,”
by Mr. LI. Young, and *“ Automatic
Control in the Chemical Industry,” by
Messrs. J. W. Broadhurst, P. C. Broderick,
A. W. Foster and G. E. Weldon.

In the course of Mr. Young’s paperitwas
said that the increased unit size, operating
pressures and temperatures of modern
boilers had made them highly complicated
and sensitive pieces of apparatus
necessitating close attention being paid to
operating conditions in order to maintain
safety and efficiency. The developments
incidental to the increased boiler capacity
had drawn attention not only to the need
for accurate and quickly responding
methods of control but also to the limita-
tions of manual operation,and the advan-
tages to be gained by the'&se of automatic
devices.

To enable the operator to apply those
adjustments to fuel and air supply which
were necessary for the maintenance of load
and efficiency, particularly where his
responsibilities covered more than one
boiler, automatic devices to relieve him of
some of his routine operation of control
became essential.

Automatic boiler control, however, could
not be claimed to replace the trained
operator; the roles of each were comple-
mentary. The essential requirements of
the simplest form of automatic boiler
control systems were that it should main-
tain a constant steam pressure at a
selected point in the steam circuit, main-
tain a constant suction in the combustion
chamber and maintain the ratio between
fuel and air so as to achieve the most
efficient combustion conditions at all loads.
Finally, it should provide a means of
manual distance control of the ancillary
equipment from the control panel for
starting-up purposes and manual control
for emergency operation.

As the variations in steam pressure pro-
vided the most convenient means of deter-
mining the relationship between the
absorption of heat by the heating surfaces
of the boiler and the heat consumption of
the turbine, the steam pressure, measured
at a selected point, could be used to control
the firing rate of the boilers, and thereby
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maintain the balance between production
and consumption. Occasions frequently
arose in which plant arrangements and
operational requirements demanded more

Pigm|
than one point of pressure control. A
typical example (Fig. I) wasgiven, in which
steam from each bank of boilers flowed
into a receiver from which a connection
was made to the turbine. The master
selecting switch permitted the boiler-house
to the operated either as two separate units,

with each half operating from its indivi-
dual master, or as one complete wunit
operating from either master-controller.
The individual selector station at the
bailer permitted any boiler to be operated
under constant load conditions when
necessary.

The author then described a standard

sj-stom of automatic boiler control using
compressed air. Other forms of motive
power, such as electricity or oil, could

equally well be employed.

One of the most important duties of the
designer of automatic boiler control equip-
ment was the co-ordination of the various
items of boiler ancillary equipment, but it
was important to remember that the duty
on the gear was muoh more severe, than
when manual control was used, as auto-
matic control caused constant movements
of the parts in fulfilling its duty of cor-

THE ELECTRICIAN
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reeling every deviation from the specified

conditions. This point had to be taken in
mind when designing the ancillary gear.
Next, the author dealt with automatic

control applied to various classes of boiler.
Boilers fired by fuels in suspension had
little fuel reserve and therefore demanded a
close control of fuel supply to the burners.
Control systems applied to oil-fired, bin-
and-feeder, sproader-stoker-fired and direct
fired boilerswere then described, and details
were given of control systems used on pul-
verising mills.

Finally, the paper discussed automatic
control applied to stoker-fired boilers and
the control of steam temperature and
boiler feed water.

DEFINITION OF TERMS

The first paper to be read yesterday
(Thursday) evening was entitled “ Some
Industrial Electronic Servo and Regulator
Systems,” and was delivered by Messrs.
E. W. Forster and L. C. Ludbrook.
Distinguishing between the two systems,
the speaker stated that the term *“ servo ”
denoted the general type of error-actuated,
power-amplifying, control system, in which
both input quantity and load were subject
to random disturbances. The term
“ regulator ” denoted the particular form
of servo in which the input quantity

remained constant for long periods. The
distinction was one of application rather
than principle, and identical design

techniques were used.

An electrical signal was the only form
practicable for remote control, and offered
many advantages for  the low-level
amplifier stages of local-control equip-
ments. Some electron valves, such as the
photo-ecll and the ionisation gauge,
responded directly to physical quantities;
but in the majority of industrial servos
the input and output quantities were
measured and compared by devices based
on variation of resistance, inductance, or
generated voltage.

Experiences of electronic servos in in-
dustry since 1932, and under arduous mili-
tary conditions since 1939, indicated that
correctly engineered equipments would
give at least ten years’ service under
heavy industrial conditions, with main-
tenance confined to occasional valve re-
placements and routine attention to
auxiliary contacts. Failures of the latest-
high-quality components would b© statisti-
cally insignificant up to 15 years’ life.

Electronic position-cont-rol servos, highly
developed for miliary applications, ap-
peared to be essential to future nuclear-
power plants and were immediately appli-
cable tp mechanical handling problems of
heavy industry.

Electronic voltage regulators of the
thyratron type had been used since 1935
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for controlling tho voltage of generators,
not only for special testing installations
requiring voltage regulation to within
4- 0.1 per cent., but also for controlling
tire voltage of large alternators at power
stations.

Electronic speed regulators were used
for controlling the speeds of d.c. motors,
the method of control being by varia-
tion of shunt field current, armature volt-
age, or a combination of both. Motors
of 4 000 ir.p. were being controlled by
acting on the shunt field of tho generator
supplying armature power to tho motor.
With a.c. commutator motors of the
Schrage typo, speed control epuld bo
achieved by the automatic operation of
tho brush gear-shifting motor.

These points were illustrated, during the
course of tho paper, by descriptions of
typical industrial applications of position
control servps and automatic regulators
for current, voltage and speed.

The final paper of tho convention took
as its subject “ Electronic Servo Simu-
lators,” and was prepared by Prof. F. C.

Williams and F. J. V. Ritson.

The paper presented an outline of a
method which would allow automatic con-
trol systems to bo studied experimentally
by means of an electronic apparatus called
a “ simulator,” which was constructed
so as to havfv tho same characteristic
equation as the' control system.

This apparatus could be used to predict
the response of the control system to tho
usual standard input signals, such as step-
function changes min the value of the
input quantity or its derivative, or to the
more complex input signals encountered
in actual use. Tho method was considered

to be wvaluable in cases whore these
responses were difficult to calculate be-
cause of the complexity of tho control

system or because it contained non-linear
elements.

SLOW AND FAST SIMULATORS

Simulators might broadly be classified
into two categories: first were “ slow”
simulators in which the time scale was
such that any transients occurred slowly
enough to be recorded by an operator
reading a meter or on a recording instru-
ment; and secondly, “ fast” simulators
in which transients were recorded with an
oscillograph. Often this type was operated
at a recurrence frequency of, say, 50
cycles, and was then called a *“ repeti-
tive ” simulator.

A simulator for a remote-position-con-
trolled servo mechanism stabilised by
“ phase advance ” was then discussed in
detail to illustrate the methods_ of de-
sign, and results obtained with the
apparatus were compared with those cal-
culated from the characteristic equation.
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Central

Dinner at Birmingham —
HE Central England Area of tho
E.D.A. held a dinner in connection

with the Birmingham section of the British

Industries Fair on May 13, Mr. G. F.

Pierson (chairman) presiding. It coincided

with the announcement by Mr. E. Shin-

well, Minister of Fuel, of the Organising

Committee for the industry, and the Chair-

man opened the proceedings
with congratulations to tho
city electrical engineer of

Liverpool, Mr. J. Eecles, as
one who had been chosen as
one of the members.

The Association was given
by Mr. V. Z. do Ferranti,
president, 1.E.E., who said
that archaic legislation had
been .for many years an im-
pediment to the development
of electricity, but the industry
was now entering a new phase.
Electricity knew no municipal
or county boundaries, but
whether tho legislation pend-
ing would bo helpful depended
on the intogrity, intelligence,
and energy of those who would
be placed on tho now authori-

MR. J.

Council.

ties. No one knew what part
the E.D.A. would play under
the new regime, but some
such organisation would be

required to guide the .public in the proper’
use of electricity; to explain and demon-
strate to them in their homes and factories

how electricity could lighten their work,
increase industrial production, and give
greater pleasure and a fuller life. There

could, in his view, be no doubt that the
association would continue in some form,
and its past example of public service
would be an inspiration.

~Mr. H. F. Carpenter (chairman, E.D.A.
Council) spoke of the relationship between
electricity and industry', symbolised in all
that had been seen at the" B.I.F. It was
vital that exports should be increased to
75 per cent, above the 1938 level, but so
far there had only been moderate success;
at the beginning of this year the increase
was only 11 per cent. No one had liked
cutting down electricity consumption but
the reason was shortage of plant and coal.
Such shortages were typical of world con-
ditions and even in Australia load had to
be shed and a scheme worked out for
restricting supplies to consumers. The
E.D.A. was very proud of its achievements
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eccles,
congratulated on hisappointmentto the Electricity Organising

by mr. h. f.
In _the photograph are (leftto right) MR. g. f.

Committee

pierson, chairman,
E.D.A. MR. V. W. dale, general manager and secretary,
E.D.A.,and councillorj.selwyn jones, member of Council
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Area E.D .A
N ationalisation and the Future
in the war and since. The future was

obscure but intriguing. As soon as re-
strictions were removed tho demand for
electricity would increase to such a figure
that he could not conceive tho coal indus-
try being able to meet the calls made upon
it. The answer seemed to be the develop-
ment of atomic energy, the only obstacle

vice-chairman, E.D.A. Council, being

carpenter, chairman, E.D.A.

Central England Area Committee,

to which appeared to bo the disposal of
the radioactive waste material.

The toast of “The City of Birmingham?”
was proposed in humorous vein by Mr. C.
Heathcock, managing director of the Mid-
land Electric Corporation for Power Dis-

tribution, Ltd., and Aid. W. S. Lewis re-
sponded. A lot had been said, ho re-
marked, about nationalisation; whether

that was necessary or not he could not say,
but if the country had been organised on
tire lines of the West Midland J.E.A.
nationalisation might not have come so

soon. Certain reorganisation had to be
made, however. In Birmingham they
stood to lose under the Government pro-

gramme assets around £60 000 OOO, includ-
ing the electricity undertaking which was
worth roughly £24 000 000. Birmingham
was proud of its electricity undertaking,
which had served not only tho city but
30 000 consumers outside it. It was clear
that big municipalities should not keep to
themselves the benefits of first-class elec-
trical development, and the parochial out-
look must be dropped.
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- Electrical

Personalitiese

We are always glad to receive from readers news of their social and business activities for

publication in this page.

MR. P. E. WILSON, who for the last
two years has theen associated with the
electrical industry, has joined the sales
division of George Forrest and Son, Ltd.

MR. I. H. SMITH, meter repairer and
tester in the Hammersmith electricity de-
partment, has been appointed to the posi-
tion of testing assistant (radio).

MR. J. RUSSELL TAYLOR, who has
been with the Igranic Electric Co., Ltd.,
for 23 years, and has been chief engineer
since 1937, has accepted an invitation to
join the board of directors.

MR. L. CHARLTON has been elected
chairman of the Neweastle-on-Tyne branch
of the E.C.A., in succession to Mr. J.
Fairbairn. Capt. V. Ferens, of Sunder-
land, has been elected vice-chairman, and
Mr. E. P. Rickard re-elected secretary.

MR. TOM IBLACKSHAW has succeeded
Mr. John Walsh as chairman of the'Black-
burn branch of the Electrical Contractors’
Association, and Mr. James Heys, who
was hon. secretary for 21 years, has been

elected vice-chairman. Mr. H. Edgar
Dixon is the new hon. secretary.
MR.. JAMES D. EWING, employed by

Dundee electricity department for the last
19 years, was presented with a leather
brief case on leaving to take up the
appointment of assistant secretary to the
Electrical Power Engineers’ Association in

Bristol.

MR. J. T. HEADS, traffic superin-
tendent for the last 14 years of Neweastle-
on-Tyne City transport and electricity

undertaking, ‘has been appointed deputy
general manager of the undertaking. Mr.
Heads is 44 years of

age and was with
the United
bile

Paragraphs should be as brief as possible..

for ten years before joining the Newcastle
undertaking in 1933.

THE EARL OF ROTHES, whose
appointments include the chairmanship of
Brocklehurst-W histon Amalgamated, Ltd.,
and Mr. Allan Miller, a director of Provin-
cial Newspapers, Ltd., and of other com-
panies, have been appointed to the board
of the British Electric Traction Co., Ltd.

SIR CHARLES MCcLAREN, Director-
General of Ordnance Factories, has been
appointed by the Ministry of Supply as
the official chairman of the Gauge and
Tool Advisory Council in succession to Mr.
S. F. Steward, who has resigned in order
to bo free to devote full time to his busi-
ness interests.

MR, ALLAN MILLER and Mr. D. J.
Robarts havo retired from the board of
Broadcast Relay Service, Ltd. Mr, J. S.
Wi ills, managing director of the British
Electric Traction Co., Ltd., and Mr. R. P.
Beddow, chairman and managing director
of the Antrim Electricity Supply Co., Ltd.,
have joined the board and Mr. Wills has
been appointed chairman and managing
director of Broadcast Relay Service, Ltd.

PROF. WILLIS JACKSON, Professor of
Electrical Engineering at the Imperial
College of Science and Technology, Lon-
don, has been appointed to the Minister of

Supply’s Advisory Council on Scientific
Research and Technical Development.
Other members of the Council are Prof.

W esley Austin, Goldsmiths’ Professor of
Metallurgy in the University of London;
Prof. W. E. Curtis, F.R.S., Professor of
Physics at King’s College, Newcastle; Lord
Hankev, F.R.S.;

E. K.
F.R.S.,
Profes-

Rideal,
Fullerian

group taken at the entrance to the I.E.E. building, Victoria Embankment, of those attending
the 48th Illumination Design Course at the E.L.M .A. Lighting Service Bureau, 2, Savoy Hill,
London
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sor of Chemistry at the Royal Institution;
and Mr. S. Robson, of the Imperial smelt-
ing Corporation, Bristol.

MRS. EMMETT, representing the
Blackburn branch of the E.A.W ., handed
a cheque for £24 for the Y.M.C.A. to the

Finnish newspaper editors in the tool room of the Strowger
Works of the Automatic Telephone and Electric Co, Ltd, at

Liverpool

Princess Royal when she visited Blackburn
on May 8.

PROF. J. D. COOKROFT, F.R.S,
Director of the Atomic Energy Research
Establishment at Didcot, has accepted
the invitation of the 1."M.E.A. Council
to be the principal guest at the banquet
in connection with the annual convention
at Bournemouth on Thursday, June 26.

MR. H. P. BAYNHAM, deputy city elec-
trical engineer for Carlisle, wished to re-
tire next month, but the appointment of a
successor is to be left over for a short
period, in view of the nationalisation Bill,
and in the meantime Mr. Baynham is to
continue his work.

MR. JOHN DUXBURY, of Fairhaven
Golf Club, was the winner in the competi-
tion, held by the Lancashire and Cheshire
Radio and Electrical Golfing Society at
Reddish Vale Golf Club, on May 14, for
the B.V.A. Cup, over 18 holes, medal
play, his score being 84, less handicap of 5
—79 net. Mr. H. Nightingale, of Man-
chester, tied with a gross score of 94, less
15 handicap, but Mr. Duxbury was
awarded the cup on the best score for the
first nine holes. Mr. Nightingale was
presented with a prize given by the
president, Mr. Harrison, who has decided
that- in all future competitions a special
prize shall be given for the best net score
by members with handicaps of 14 and
over. A subsidiary competition, in the
form of a 9-hole greensome, was won by
the captain, Mr. G. G. Cooper, and Mr.

G. Sma’lman, with a score of 2down. The
prizes were provided by Mr. J. Foster
Veevers.

MR. A. WESLEY BLAKE, commercial
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assistant to the engineer and manager of
Peterborough electricity undertaking, has
been elected an alderman of Huntingdon-
shire County Council at the age of 43.
MR. D. R. ROPER, information officer,
British Legation, Helsinki, accompanied
seven Finnish newspaper edi-

tors who saw automatic tele-

phone equipment being manu-

factured at the Strowger

Works of the Automatic Tele-

phone and Electric Co., Ltd.,

on Thursday, May 15. Tho

visit was arranged by tho
Central Office of Information.
Mr. J. Mason, manager, told

the visitors that 60 per cent,
of tho factory’s output was to
fill export orders and that at
tho present time shortages of

raw materials, notably rolled
brass and sheet nickel silver,
were presenting difficulties.

MR. CHARLES FORSYTH,
resident engineer at Keswick
to the Keswick Electric light

Co., retires at the end of this
month after 47 years’ service with the
inter-linked Windermere and Keswick
Electric Light Companies, and 31 years

at Keswick. The directors have presented
him with an inscribed gold watch and
chain, and the staffs have given him a
silver tea service and salver.

MR. ANDREW REID has been engaged
by the Radio Industry Council to handle
the Press information in connection with
Radiolympia. Mr. Reid will work at 11,
Garrick Street, W.C.2.

MR. LEWIS W. DOUGLAS, the
recently-appointed American Ambassador
to Great Britain, will be the guest
speaker at the quarterly luncheon of tho
Gauge and Tool Makers’ Association at
the Savoy Hotel, London, on June 17.

MR. J. OWEN, assistant maintenance
engineer (electrical), at Clarence Dock
power station, Liverpool, has been
appointed assistant electrical engineer;
Mr. G. Gorst, junior assistant maintenance
engineer, at Clarence Dock power station,

becomes assistant- maintenance engineer
(electrical); Mr. N. D. B. Hyde, senior
inspector of installations, is promoted

assistant meter and test superintendent.
MR. V. PICKLES, chief engineer of the
Victoria Falls and Transvaal Power Co.,
Ltd., Johannesburg, will retire from his
full-time duties on July 1, and the follow-
ing appointments have been mad®© with
effect from April 1: Mr. D. B. Reay,
a member of the I.E.E. and I|.E.(S.A)),
chief engineer (mechanical) to the com-
pany in South Africa; and Mr. J. S.
Trelease, a member of the I.E.E., to be
chief engineer (electrical) in South Africa.
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MR. N. C. ROBERTSON, deputy
managing director, E. K. Cole, Ltd., on
behalf of the Horners’ Company, at a
banquet- in Chicago, handed over a
presentation copy of “ A Short History of
the Worshipful Company of Horners ” to
the U.S. Plastic Industry. Plastics are
considered to be the modern counterpart
of the ancient art of the horner, who
fashioned articles from natural animal
horn. This gesture from one of the oldest
of the City of London guilds was very
warmly received as a token of the good-

will existing between the people of the
plastic industries on both sides of the
Atlantic.
Obituary
MR. RALPH CONSOLES BROWN,

managing director of British Acheson Elec-
trodes, Ltd., and British Electro Metallur-
gical Co., Ltd., Sheffield, on May 15, aged
60 years.

MR. JAMES DALZIEL, mechanical and
electrical engineer, at Enfield, on May 16.
Born at Sanquhar, in 1876, he received his
technical training with Bertrams, Ltd., and

land Railway at Derby. Mr. Dalziel had
been a member of tho I.E.E. since 1910.

MR. A. ALBRECHT, director and
secretary of the Electrical Wholesalers’
Federation, a brief announcement of

whoso death appeared in our last issue,
was educated in Sheffield, and articled to
an architect. In 1905 he joined the St.
Marylebono electricity department, and
took part in the changeover. Later he
went to the Santoni Co., Ltd., as sales
manager. He jbecame an electrical whole-
saler in Newcastle in 1906. In 1918 his
firm, the North British Engineering and
Equipment Co., was admitted to member-

ship of the E.W.F., and .shortly after-
wards Mr. Albrecht was elected to the
council. Ho was president in 1920-21
and in 1930-31, having served on the

Council for eleven consecutive years. In
1931 he accepted the office of secretary?
and later became director. He was due to
retire on a pension'in September: W.hon
the Fair Trading Council was formed in
1933, Mr. Albrecht was one of the federa-
tion’s representatives, and played a great
part in the devising of its policy. Earlier

at the Horiot-Watt College, Edinburgh. ho was associated with the radio industry,
Ho was for some time chief electrical assist- and was chairman of the N.A.R.M.A.T.
ant in the C.M.E. department of tho Mid- in 1926.

Equipment and Appliances

Coal-Electric Water Heater

The type C.E.L. “ Sadia ” coal-electric
water heater, one of the recent products
of Aidas Electric Ltd., of Sadia Works,
Northolt, Middlesex, has attracted atten-
tion at recent exhibitions. It is a storage
type heater of 30 gallons capacity designed
for either wall mounting or floor mounting,
and is fitted with flow and return connec-
tions for use with a solid fuel boiler. The
physical dimensions are 20 in. diameter by
47 in. high, and it is fitted with two banks
of elements. One near the top is loaded
to 500 W, is fitted with a thermostat, and
is sufficiently powerful to heat and main-
tain 7 gallons of water at 160° F. A larger
bank of elements, near the bottom, is
loaded to 2 500 W, and is controlled by
both a 15 A thermostat and a 15 A foot-
press single-pole switch. All the elements
are in units of 500 W. For use -with hard
water a drum calorifier is mounted inside.
Flow and return pipes are internal. A
drain cock with hose attachment is fitted
to the inlet. The makers state that the
“ C.E.L.” works best with saddle or back
boilers where the heat input can be
regulated with a damper. For use in con-

junction with the “ C.E.L.” or other
forms of water heaters, a waste heat
utiliser, known as the “ Circoil,” has been

designed .to make use of the hot gases in
the chimney of a solid-fuel fire. It con-
sists of a flue divided into two compart-
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ments. One side is free, while the other
has a water container in the path of the
hot gases, the container being fitted with
flow and return unions, which are in turn
connected with the electric heater. A flap
fitted below the water container is actuated
by a thermostat and controls the heat out-
put. The element of the thermostat is
in the return pipe and tho hot gases are
diverted into the free compartment of the
“ Circoil 7 when the water reaches 180° F.

Ornamental Lamps

A variety of ornamental
standard lamps
was shown re-
cently on the
stand of Charles
Selz, Ltd., at-
the Olympia sec-
tion of the
B.1.F. These
range from
modem patterns,
employing plas-
tics materials, to
“period” lamps,
of which that
illustrated is
typical, hand-
worked in
wrought - iron.
The two-light Wrought-iron table lamp,
model shown is made by Charles Selz,
based on Crom- s Ltd.

table and
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wellian ironwork,
finish which makes
to tropical climates.

and has a rust-proof
it suitable for export

Lamp Indicator Fuse Box

A domestic switch fitse-box of interesting
design is being made by Fusicators, Ltd.,
of 114, Anerley Road, Upper Norwood,
London, S.E.li). Special features are red
lights which automatically indicate the
position of a blown fuse, and sockets oh the
side of the box to enable an ordinary
domestic bell to bo operated without the

Newfuse-box, made by Fusicators, Ltd.

hid of a bell transformer or battery. This
circuit is protected by a cartridge fuse.
Repair of faulty fuses in the dark is facili-
tated by an inspection light beneath the
box. The case is pressure die-cast and
finished in colours with a ripple effect.
Moulded in a high-grade plastic, the fuse
carriers themselves are protected at the
flash points with special inserts. The
switch arm operates on the front of the
box, thus breaking away from the usual
method of switching, and this arm also
holds the door cloged when in the “ on ”
position. The shell of the box and door
comes away by removing four screws,
leaving a back plate fixed to the wall and
giving easy access to all parts. There are
three differently positioned _feed-out
points, allowing for variations in wiring
layout. The model described, the P.L.
515, is for 5-15 A circuits, 250 V a.c., and
is a two-way double-pole box.

Small Radius”"Tube Bender

The * Staffa ”
made by Commercial

hand bending machine,
Structures, Ltd., of
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Staffa Works, Leyton, E.10, will be of
interest to contractors and others who
work with tubes up to 1 in. outside dia-
meter. Designed to tackle small radius
bending, it will provide precision bends
with throat radii equal to twice the tube

diameter, and on certain classes of tube
equal to one-and-a-half times the tube
diameter. The machine is of the mandrel

type, and is well suited for. mass-produc-
tion bending. Operation, the makers
claim, is simple, the tube being inserted
in the mandrel, a pre-set stop on the
mandrel rod locating the bending position.
The angle of bend is fixed by an adjustable
stop ring. The whole operation of insert-
ing, clamping and bending each tube takes
only a few minutes. All formers and back
formers are interchangeable, and special
formers can be supplied for bending rec-
tangular tube. Former sizes available
range from 1 in. to i in., giving throat
radii of 2 in. and 1lin. respectively.

New Clothes Washer

At the recent annual general meeting of
Hoover, Ltd., of Greenford, Middlesex,
the Chairman reported that the company
was soon to com-
mence produc-
tion of a new
washing machine
of unusual de-
sign. The general
appearance of
the prototype
washer may be
seen from the
accompanying
photograph, al-
though it is
understood that
the production
model may vary
in minor details.
The overall di-
mensions of the
new washeT are
sufficiently small

for at to be
stored under the

Prototype of the new
JJooveT washing machine

average draining board. It will, it is
understood, require only 7 gallons of
water, but will be capable of handling all

but the largest pieces of washing. Laundry
weighing between 3-4 Ib. dry will be
washed in from one to five minutes,
depending upon the type of material. With
very few moving parts and a simple design,
the washer has been especially designed for
use in small houses or flats. It will be,
the makers believe, the lowest price good-
quality electric washer on the market and
will be available by the end of this year.
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I n
Replies to Some Electrical

New Generators.-——Twenty-four turbo-
generators, totalling 709 000 kW. of in-
stalled capacity, Mr. Shinwell said, were
now in course of erection in selected and
non-selected stations in England and
Wales.

Berkshire Downs Television Station.—In

the course of a reply to Sir Ralph Glyn,
the Postmaster-General (Mr. Wi ilfred
Paling) said .that he had visited the pro-
posed site for the television station on
W hite Horse Hill on the Berkshire Downs
and now agreed that the station should bo
located elsewhere. He had given instruc-
tions accordingly.

Neasden Conversion.—Mr. Hobson asked
the Minister of Transport the number of
boilers converted to oil fuel at Neasden
L.P.T.B. power station; and the time
taken for conversion and cost., Mr. Barnes
replied that the scheme covered six boilers,
one of which was brought into operation in
January last. The remaining five would be
converted during the next 12 months as
supply of the necessary materials allowed.
The total cost was estimated to be £45 000.

London Supplies.—Answering questions
on electricity supply in the London area,
Mr. Gaitskell, Parliamentary.Secretary to
the Ministry of Fuel and Power, stated
that during 1946, approximately 8 500
million units were produced in the Lon-
don area, of which 1200 million units
were exported to the grid. There were
29 generating stations in the London area,
having a total output capacity of 2 644 000
kW, as shown in the following table. In
the next five years, it was estimated that
six new stations would be required in the
London area, with an aggregate installed
capacity of about 1400 000 .KW. The
requirements bey'ond that period could

OUTPUT CAPACITY OP GENJIIATIN( STATIONS IN

Bankside 76
Barking 509
Battersea B.C. 43
Battersea L.P. 299
Bow L.P. 48
Brimsdown 196
Oroydon s
Deptford West 208
Deptford East 139
Fulham 282
Grove Koad 57
Hackney %
Poplar 24
St. Mar.vlebone 40
St. Paneras 26
Total...
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Parliament

Questions in the House
not, at
reliability.

The capacity of the new station at
Poplar, Mr. Gaitskell went on, would
ultimately be 300 000 kW. The first part,
which had now been authorised, would
have a capacity of 157 500 kW. To
extend the station beyond 300 000 kKW in
order to do away' with the need for the
proposed station at Bankside would be an
extremely difficult business. At times
of peak load, the present generating
station at- Bankside generated about
75 000 kW, of which approximately two-
thirds was used in the local distribution
network.

Electrical Exports.—Col. J. R. H.
Hutchison asked the President of the
Board of Trade for what reason he had
permitted the export of 19 big transformers
and two electic power houses to
U.N.R.R.A. during 1947. Replying, the
Parliamentary Secretary (Mr. Belcher) said
that the equipment was supplied in fulfil-
ment of long-standing orders placed as part
of the U.K. contribution to U.N.R.R.A. It
was specially designed for use as an emer-
gency' plant to provide a temporary and
limited power supply in devastated areas.
Col. Hutchison then asked whether in view
of the demand in this country for elec-
trical equipment, it had been wise to send
this plant to Poland at the time, and Mr.
Belcher replied that the Central Electricity’
Board had been consulted on the matter,
and had advised that the equipment was
not suitable for home use.

Employment Statistics.——Replying to a
question by Sir Waldron Smithers, Mr.
Ness Edwards stated that, pf the total
employ‘ees in manufacturing industries, 84
per cent, were employed as operatives and
16 per cent, as administrative, clerical and
technical workers.

present, be forecasted with

THE I/ONDON ABEA. (MW).
Shoreditch .. 18
Stepney 65
W althamstow 13
W andsworth 15
West Ham .. 61
W illesden L.P. 154
W illesden N.M. 71
W oolwich 69
Barnes
Finchley 3
Ham mersm ith 18
Islington 20
Kingston 5
W imbledon .. 19
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Answers to

Technical

Questions

We produce below the answers to a selection of questions which have been sent to

us by readers.

The co-operation of students and others in m aking thisfeature

one ofgeneral interest is invited

A correspondent has asked for details
and wave forms of a typical electric
discharge lamp.

The most commonly used discharge lamp
is the a.c. SOW, 230 V fluorescent unit, a

—15Bv-

H 0-05 MF radio suppression
N\

STARTING SWITCH

230V

Fig. i .— 80W fluorescent lamp with typical
values of current and voltage

connection diagram of which is given in
Fig. 1. The actual lamp is 5 ft. long and
li ins. in diameter, and contains mercury
vapour at low pressure, together with a
trace of argon to assist starting. Passage
of current through the vapour -causes
excitation of the mercury atoms and pro-
duces radiation, about 60 per cent, of
which is at a wave length of 2 537
Angstrom units (1 A.U. = 10-s cm.), i.e.,
it is ultra-violet and outside the visible
spectrum. The tube is coated on the in-
side with a mixture of fluorescent powders,
e.g., zinc and zinc beryllium silicates. The
above radiation, on striking these powders,
excites them and causes them to emit
radiation between 4 000 and 7 000 AU, i.e.,
within the . visible spectrum, and in
amounts which, are approximately similar
in proportion to the radiation of ordinary
sunlight. The r.m.s. voltage necessary to
maintain the discharge in the tube is about
115 V and the current is about 0.4 A.

Lamp Circuit.— A feature of any electric
discharge is its negative resistance charac-
teristic, i.e., the resistance decreases with
an increase of current, so that a ballast
impedance is necessary. For various rea-
sons,, a choke and not a resistor or a con-
denser is used, the choke having a reac-
tance at 50 e/s of about 220 ohm. The
power factor of the lamp and choke is
about 015 lagging and a condenser of about
7.5 [xF is connected as shown to improve
the power factor to about unity. A further
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condenser of 0.05 ixF is connected across
the lamp to suppress radio interference.
Starting.—In order to start the lamp a
current of about 1.2 A is passed through
the two filaments in series by closing the
starting switch. As soon as the filaments
are heated sufficiently to emit electrons,
the starting switch is opened, thus putting
the full circuit voltage across the tube.
This, however, is not sufficient to start the
discharge, but the sudden breaking of the
1.2 A starting current causes a voltage
surge, due to the choke, of about 800 V,

SUPPLY VOLTAGE 230V tGs

SUPPLY CURRENTO-37A

VALTAGE 120V

CHOKE VOLTAGE 173V

Fig.2.— Waveformsofstandard 8oW'fluorescent
lamp

which initiates the discharge, which can
then be maintained by the normal voltage.

The starting switch is entirely automatic
in operation and is closed when the lamp
is not in circuit. The initial starting
current causes it to open after a fraction
of a second and initiate the discharge as
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described above, after which the normal
lamp current holds it open.

Wave Form.—Wave forms for a typical
lamp are shown in Fig. 2, the waves being
arranged in their correct phase positions.
It can be seen that the lamp voltage is
approximately constant during the dis-

Ifflum inating

HE annual dinner of the Illuminating.
Engineering Society, the first since
the war, was held in London on May 14.

with the president, Mr. J. S. Dow, in the
chair.

The chief speaker was Lord Marley,
chairman of the Colour and Lighting in In-
dustry Council, who after pointing out

MR. J. S. DOW receiving DR. N. A. HALBERTSMA,
president International Commission on Illum -
ination, and MRS. HALBERTSMA

that though the society was not yet 40
veers old, it already enjoyed international
status, and had some 2 000 members. The
opportunities for improving the standard
of lighting and establishing it upon a
scientific and cultural basis were to-day
greater than say, twenty years ago, and
the. prospects facing an organisation as
was the society’ were immense. The war
years and their black-out had demonstrated,
the necessity' for lighting-standards in fac-
tory premises and though it was hoped
that these would.be maintained they' were
no more than minimum standards how-
ever, upon which improvements should be
made. Speaking of colour and references
to it in the report of the Working Party' of
the Wool Industry’, Lord Marley said that
just as colour depended on light to reveal
its beauty', it required colour to give full
appreciation to lighting effects.

Mr. J. S. Dow, president, who has been
a member of the society' for 40 y'ears, and
has not missed a council meeting during
27 of them, said that light was a tool
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charge; due to the negative resistance
characteristics, and that the choke absorbs
the difference between this and the supply
voltage. The current wave form normally
contains about 10 per cent, of harmonics.

E. O.T.

Society

essential to every industry, without which
the whole programme of production would
be brought to naught. Restrictions had
for the time being replaced the reconstruc-
tion for which all had hoped, and had
brought about a uniformity in lighting, the
standard of which made little appeal.
The toast of the guests was proposed by
Mr. J. G. Holmes and acknowledged by
Dr. C. Hill, secretary, B.M.A. It was
mentioned by Mr. Holmes that Dr. J. W.
T. Walsh would next year be the chief
host. The evening’s proceedings, which in-
cluded the sending of a telegram to Mr.
A. P. Trotter, terminated with dancing.

British Association

’I‘ INTERRUPTED by' the war, which cut

short the 1939 meeting in Dundee in its
early" stages, the annual meetings of the
British Association will be resumed this
year, from August 27 to September 3.
The meeting will again be held in Dundee,
and it is expected that some 3 000 members
will attend, including representatives from
overseas.

Sir Henry Dale, F.R.S., president of the
association, will set the keynote of the
meeting, “ swords into ploughshares,” in
his presidential address on science in war
and peace, and many of the papers
delivered in the 13 sections will follow the
same theme.

A paper on 1 Earth, Stars and Radio ”
will be delivered by Sir Edward Appleton,
F.R.S., president’of the physics and
mathematics section, and Sir William Hal-

crow, in his presidential address to the
engineering section, will speak on “ Pro-
gress in Modern Engineering.” Among

subjects which will form the basis of dis-
cussion are : “ Peace-time applications of
nuclear fission,” “ men and machines,”

“ radio applications in astronomy' and
meteorology,” “ modern methods of com-
putation,”’* the future of coal supplies,”
“ Scottish water power developments,”
and “ coal as a .source of heat and
power.”

Announcing details of the meeting, re-
cently, Sir Henry' Dale stressed that the
instruction of the general public in the
nature of scientific acuivities and the mean-
ing of science was a matter of high
portance.

im-
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Long-Line

HAT the introduction of automatic

switching on long lines had confronted
telephone engineers with a more difficult
and exacting problem probably, than had
ever before faced the industry, was stated
by Mr. T. S. Skillnian in Iris paper entitled
“ An Analysis of the Problems of Long-
line Telephone Signalling,” which was
read at the meeting of the I.E.E. on May

The author attempted to analyse the
probable requirements and interactions
arising from the automatic working of long
distance lines', and deduced tentative prin-
ciples for the co-ordination of design of
trunk boards, trunk test-boards, long-line
signalling equipment, and local automatic
switch equipment. It was claimed that
standardisation of the principles laid down
would minimise interaction difficulties and
would leave the way open for future
growth and for new developments.

MR. G. J. S. LITTLE (Post Office) said
that many of those best qualified to dis-
cuss the paper were at present attending
a meeting of the C.C.I.F. in Paris on the
same subject. At that meeting such sys-
tems as tho author advocated were not,
however, under discussion, the C.C.I.F.
having previously decided to recommend
for use on international circuits systems
in which all the signals were transmitted
over the voice path, in conformity with
the adage “ Where you can speak you
can dial.” It had not been possible, ap-
parently, to come to an agreement in Paris
on whether one frequency or two frequen-
cies should be used, and the recommenda-
tion would probably be to use either one
or two, in agreement with the two ad-
ministrations concerned. It also seemed
as if the conference would be unable to
come to an agreement to use a given set
of signala which would bo suitable for
transmission between the tétes de ligne of
tho international circuits into national
systems, and accordingly the understand-
ing would probably be that there would
be a prefix signal which would, in effect,
separate the circuits between tho tétes de
ligne from the national "networks. Even if
those recommendations were confirmed by
the present meeting, however, they would
require the approval of a plenary- session
of the C.C.T.F. He believed that where a
call was into an automatic network of
which the far téte de ligne was the centre,
the signals transmitted over the inter-
national line would probably be used to
actuate the automatic equipment there.
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Signalling
I.E.E.

and so connect right through to tho sub-
scriber. Dealing with the author’s pro-
posals, Mr. Little said that a most im-
portant consideration in designing a system
of signalling was its reaction on the coaxial
system. In that system, and also in the
12-channel carrier on cable system which
preceded it, and of which many thousands
of miles wore still working, it would be
difficult to adopt tho principle of carrier
signalling, which would tend to overload-
ing of the repeaters. He thought that a
compromise might be reached whereby a
simplified system of pulse transmission
eoukl be used without involving the largo
number of relays which piled up when:
it was necessary to guard against speech
operation of the equipment.

MR. J. McGAVIN (Automatic Telephone
and Electric Co., Ltd.) suggested that the'
most interesting aspect of tho paper was
tho remoteness of somo of its ideas from
those being discussed by tho C.C.I.F.. He
thought that the C.C.l1.F. approach to the
problem of international signalling was the
more realistic; they envisaged a sort of
international ring-main circuit, and at each
point of entry either converting or re-
generating equipment, and they proposed
to allow completo liberty to each national
area to do exactly as it pleased. That
might seem a somewhat defeatist attitude
to adopt; but it had the merit of taking
into account the enormous amount of
capital which was already involved. The
author’s proposed new system was open
to the objection which existed to any dis-
sociation between signalling and talking
paths. That involved the risk that the
signalling circuit might be good and the
talking circuit faulty. No mention was
made in the paper of either frequeney-
modulation, or pulse-modulation schemes.
Some work had been dono on both, and
he thought that they must be taken into
account before any big step forward could

be taken in standardisation for long-line
signalling.
MR. J. E. COLLYER (G.E.C.), com-

menting on the.suggestion in the paper
that for large trunk routes a small number
of both-way circuits co-operating with
their groups ’of one-way circuits in each
direction should be used, said that both-
way circuits were very difficult to design
for effective guarding on seizure and

release. Some engineers favoured a new
method whereby, instead of the both-way
circuits, a small group of unidirectional
circuits were employed,. the. direction
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being determined automatically by the
traffic overflow conditions prevailing. He
agreed with the author that a distinction
should be drawn between the basic line
signals and other signals, and that the
equipment sending and receiving the latter
could often with advantage be located in
the cord circuit and the automatic equip-
ment. It might be said that the loss in
articulation produced by the extraction
of the v.f. signalling path was almost negli-
gible, but he doubted whether that would
be accepted by those engineers who were
for ever striving to improve articulation.
It seemed to.be_a step in the wrong direc-
tion, and it was difficult to foresee the
ultimate effect of it. He had the im-
pression that, with high-grade filters, a
very special design of v.f. receiver, the
modifications required to accommodate
the system in existing telephone equip-
ment, and so on, the author’s proposed
system would be costly, and would have
many new technical and engineering diffi-
culties. On the other hand, it did solve
many of the sticky problems of existing
systems, so that it was worthy of very
serious consideration.

HR. G. C-HARTLEY
phones and Cables, Ltd.) emphasised the
overwhelming importance of standardisa-
tion, and supported what he took to be the
main theme of the paper, a plea for a form
of standardisation which would allow
adequate scope for the individual admin-
istration and the individual designer to
make further progress. The problem of
long-distance signalling, he said, was un-
doubtedly a very thorny one in that
respect, because of .the world-wide reper-
cussions of any particular administration’s
activities. That emphasised the need for
the right type of standardisation, hut did
not necessarily rule out the v.f. system.
It did imply, however, a greater sectional-
ising of the working of such systems. By
the use of prefix-splitting techniques it was
possible to have v.f. systems constructed
in such a wav as not to interfere with any

(Standard Tele-

similar system, whether in the next
country or the next county. In that
respect, too, much emphasis had been

placed on the division between the inter-

national and national systems; freedom
from interference was just as important
inside a country as between countries.
With regard to the proposed filtered

channel system, he suggested that.a con-
tinuous tone system working on modem
multi-channel circuits would have to work
at a very low level, and with that low
level the filter design problems would be
such as to make the economics of the
system a matter needing close scrutiny.

MR. D. WRIGHT
and Electric Co.)

(Automatic Telephone
suggested that the
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author had painted a gloomy picture of
the length of pulses necessary to effect a
simple seize and clear; circuit designers
would feel that they could clip an appre-
ciable amount off the 1400 milliseconds
which the author thought necessary. None
of the signal codes suggested by the
C.C.I.F. in 1939 exceeded 400 milli-
seconds, and of this the first 300 was a
compound prefix, which was followed by
a 30 millisecond space, these being
intended to give the circuit a high degree
of voice immunity; the actual function of
switching was in point of fact controlled
by 70 milliseconds of a simple frequency.

MR. SKILLMAN, in a brief reply, said he
knew when giving the figure of 1400 milli-
seconds that someone would say that it
was possible to do better than that, but it

was dangerous to nibble away at this
tolerance, or one day may be reached
when everything would be cut so fine
that the whole system would tend to
“ pack up.”
Canadian W ater Power
HE Canadian Water and Power

Bureau, Surveys and Engineering
Branch, has issued a review of the poten-
tially available and of the presently
developed water powers of Canada, up to
March 15 last. The review summarises the
latest available information regarding water
power in each province and briefly dis-
cusses the resources of the Dominion with
regard to provincial distribution of water
power, current progress in development,
growth of development, coal equivalent of
developed water power, general utilisation
and relation of developed power to popu-
lation. The presently recorded water-
power resources of the Dominion aro shown
as totalling 25 722 900 H.i>. wunder con-
ditions of ordinary minimum flow and
40 124 300 h.p. at ordinary six months
flow, the latter figure representing maxi-
mum dependable power and corresponding
to a potential turbine installation of more
than 52 000 000 h.p. The total turbine in-
stallation as at January 1, 1947, was
10 312 123 H.p., indicating that only 20
per cent, of available resources has been
developed. During 1946, the production
of hydro-electricity reached new high levels
with the transition to peace-time uses
proceeding with relatively few severe dis-
locations.

Partly reflecting post-war construction
difficulties, now installations completed
during the year totalled only 27 760 h.p.
although a number of important projects
are under active construction and instal-
lation.
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Architect’s

EFORE being taken to the House of

Lords, where it was displayed during
the debate on the proposed power station
at Bankside, a 44 ft. to the inch scale
model of the area affected by.the scheme,
prepared by the City of London Electric
Lighting Co., Ltd., was shown to the Press
on Monday. Sir Giles Gilbert Scott, archi-
tect of thé new station, was present to
explain features of the design.

Made on the suggestion of Mr. Anthony
Eden in the House of Commons, the model
covers an area bounded by Blackfriars and
Southwark Bridges on the East and West,
and by Cheapside and the area immedi-
ately behind the Bankside station on the
North and South.

In his proposed layout, Sir Ciles Gilbert
Scott has made the new station a centre-
piece of the South Bank scheme. The
single chimney will be between 275 and
300 ft. high and the main block, which
will reach a height of 90 ft., will be 450 ft.
long. Tho building will be grey- and silver-
brick in colour. Buttresses on the chimney
and largo windows will break the severity
of the outline.

Describing the model, Sir Giles pointed
out that the gardens in front of the station
would be larger than those allowed for in
the County of London plan. Behind the
station, grass would be laid over the tops
of the oil-storage tanks, which would thus

Views on Power

SIR GILES GILBERT SCOTT [left) and
MR.h.j.randall, managing director

of the City of London Electric
Lighting Co., Ltd., [right) explain
details of the scheme. In the scale

model, on which the gardens in front
of the proposed station are seen,
the shaded blocks represent existing
buildings. New buildings envisaged
in the London plans are left white
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Stations and Town Planning

be quite invisible. A jetty would be built
in the river for use of oil-burges. With a
height of only 90 ft., made possible by
the use of oil-fired boilers, the main block
of the station might well, in fact, be lower
than the surrounding buildings. .

Much of the public criticism which had
been expressed, Sir Giles said, had been
due to inaccurate knowledge of what was
proposed, but, personally, he welcomed the
scheme as a fine architectural opportunity.
There would be no noise, smoke or dirt
from the station, which wpuld suit the
location very well.

In reply to questions, Mr. H. J. Randall
(managing director of the company) said
it would be at least two years before work
could bo started on tho suggested alterna-
tive site at Rotherhithe, whereas work
could be begun at Bankside within a few
weeks of approval being given. The
station would be erected in two sections,
the existing building- being demolished as
soon as the first section was complete. If
started now, and given the present high
priority, the whole scheme would be com-
pleted in three years.

During the House of Lords debate on
Monday, the Lord Chancellor gave an
assuranco that he would bring to the
attention of the Cabinet the objections
mraised, and ask whether, in the light of
the debate, the scheme should go on.
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PR OV

IN C IA L SUPPLY A SSOCIATION
ANNUAL MEETING—NATIONALISATION PROBLEMS
HE annual meeting of the Provincial Chairman, the General

Electric Supply Association was held
in London on May 15, preceded by a
luncheon at which Mr. Seiwyn S. Grant

presided. Ninetyming companies were
represented and, speaking at tho meeting,
the Chairman said that, last year, most

of his speech was divided
First, the action taken or envisaged on
behalf of the association, either by itself
or through the Joint Committee, in respect
of such practical problems as standardisa-
tion of voltage and forms of tariff, settle
ment of war damage, extension of rural
supplies and shortage of material.
Secondly, in réference to nationalisation,
it was stated that to expect to convert
successfully at ono hit all the supply
undertakings in the country into a few
regional bodies was a dangerous dream.
At tho meeting a resolution was passed
opposing State-ownership. In that connec-
tion thanks were due to those who under-
took the work of opposing tho Bill, and
particularly to Sir Robert Renwick, chair-
man of tho Public Relations Committee.
The latter Committee, in conjunction with
the company associations, had engaged
technical experts to advise on tho Bill,
and representatives of the association’s
Executive Committee had sat on the
Parliamentary Committee Let up by the
three company associations and on its Bill
Sub-Committee. The tight was not yet
over, though the Government seemed
resolved to press forward with their plans.
During the Committee stage of the Bill
no appreciable concessions had been made

into two parts.

by the Government for the benefit of
holders of securities and the Chairman
expressed strong resentment of the way
in which stockholders had been treated.
The supply companies had attracted
not the speculative type of investor,
but. , the private or professional
investor anxious to obtain a steady
income, sound security and preferably a
long term capital appreciation. He was

now to be expropriated on a basis, namely,
Stock Exchange prices, which had no
direct relation to the intrinsic value of the
assets of the company in which he was
interested and he was to lose compulsorily,
and without regard to his company’s
statutory rights, some 30 to 40 per cent,
of his income. That the new British Elec-
tricity Authority should start on the basis
of a gross injustice was a poor omen for its
future.

Continuing, the Chairman said that they
now had an Electricity Organising Com-
mittee consisting of a politisai nominee as
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Secretary of the
E.T.U., and four engineers.
early to comment on this new move,
beyond expressing some reassurance that
tho names of all tho engineers wero well
known to the association, one indeed being
a prominent member. In conclusion he
expressed the indebtedness of the Execu-
tive Committee to tho secretary, Mr. J. M.
Graham, who had always given the affairs
of the association the full and often urgent
attention needed in these present difficult
days.

It was too

Correspondence
Immigrants to South Africa

[To the Editor.]

Sir,—W e are receiving so many inquiries
lately from both your own and kindred
trades as to whether they would be
allowed to tako up similar work in South
Africa, that | give here the official state-
ment for all concerned : “ Tho Union
Government will welcome and encourage
all desirable classes of immigrants. De-
sirable classes would include tho follow-
ing : Skilled tradesmen and technicians of
all classes who intend to pursue their
occupations in the Union and who havo
tho physical ability to do so. Also, other
types of trained and experienced commer-
cial and industrial employees. Also, per-
sons desirous of establishing new industries
or other business activities in tho Union
and who have the ability and financial
resources to do so. Also, persons irrespec-
tive of age who have substantial financial
resources which they will take to the
Union.”

So now you know. But, I must point
out to all your readers who come in those
classes that this club, which, with the
assistance of various authorities in other
countries, is arranging for its members to
travel on special combinations of over-
land and sea routings in much shorter
waiting time than is otherwise necessary,
is only interested to hear from people who
aro in a position to meet the cost, which
is in the neighbourhood of first:class ocean
passage, and also in a clear position to
state their desired date of travel. That
being so, they should communicate with
me at once at Polcuta Cottage, Veryan,
Cornwall.

Yours faithfully,
C. Howard Thomas,
Co-ordinating Secretary.
The Club for Overland Parties to South
Africa.
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in Committee

Relations W ith Employees— New Schedule Of Undertakings

N egotiations with employees
organisations and compensation for
loss of employment were among points
clarified -by Government spokesmen during
discussions of the Electricity Bill in
Standing Committee. -

An amendment which had been moved
by the Opposition to provide that the
Central Electricity Authority or Area
Boards did not supply electricity to rail-
way undertakings at a loss was withdrawn
after Mr. Shinwell had given an assurance
that there was no question of subsidies so
far as railway supplies were concerned. If
the Electricity Boards supplied electricity
to the nationalised railways at anything
but tho commercial rate, he added, tins
would be undue preference, about which
the Bill already gave assurance.

On the section of the Bill dealing with
settlement of terms and conditions of em-
ployment, Mr. Shinwell announced that
the Government had reconsidered some of
its provisions. It was now proposed that
negotiations should be on a national, not
an area, basis. “ We also wish to create,”
the Minister went on, ‘“ having regard to
the position of management, something in
the nature of a co-partnership. We want
a mutual understanding not only in regard
to wages but also in regard to the welfare
of both parties to consider all matters
likely to >0 beneficial to the industry—in
the sense of reorganisation, expansion and
research.”

w orkers’ organisations

In reply to other questions, Mr. Gait-
skell, Parliamentary Secretary to the
Ministiy, stated that any organisation
which represented a reasonable proportion
of workers and had hitherto been involved
in national agreement would be consulted.

Curing discussions on Clause 49, which
provides for compensation to officers of
authorised undertakings in connection with
transfers, Mr. R. S.. Hudson moved an
amendment seeking to write into the Bill
the right of directors to compensation for
loss of office. He asked Mr. Shinwell for
an assurance that the declaration the
Minister had made previously that *“ all
those who did a job Of work ” would be

compensated for loss of office would
include directors.
To this, Mr. Shinwell replied that the

m atter was one of great complexity. Where
a director functioned as an employee,

although not necessarily every day, he
would he compensated, as would those
who held executive posts, or performed

some specific function, or were also officers
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of the company. But where he could not
admit tho right to compensation was
where a director sat only occasionally and
was on the boards of a number of com-*
panies. These he described as the
“ nomadic ” type of director, and
instanced from the electricity industry 24
companies in which 21 directors held 59
appointments in other electricity com-
panies, besides holding 247 directorships
between them in gas and water eunder-
takings.

PO SITION OF

PROFESSIONAL MEN

Replying to a point raised regarding the
position of the professional man, Mr.
Shinwell said that the lack of compensa-
tion would be no hardship there, as the
person concerned could give his services
elsewhere. He then gave an assurance
that he would look at the clause again to
make certain that directors undertaking
regular activities were covered, and Mr.
Hudson withdrew the amendment.

Col. Crosthwaite-Eyre pointed out that
under the new Finance Bill there would he
liability for income tax on capital sums
received as compensation.

Tho question of the definition of
“ authorised wundertakings ” arose on
Clause 59, and Mr. Gaitskell admitted that
he was not satisfied with it as it stood and
said he had come to the conclusion that
it was necessary to make a now schedule
setting out the undertakings. Thoy would
not be ready for the Committee, but would
be moved on the Report stage. The
schedule would also include power com-
panies not authorised undertakings as
defined by Clause 13.

When the Committee adjourned, a dis-
cussion of debenture rights was still in
progress. The Opposition had protested
against the Government’s dishonouring”
of the rights of debenture 'holders under
Clause 59, and moved an amendment to
delete debentures and debenture stocks
from the defined category of “ securities ”
with a view to assuring that the contracts
of the companies to the debenture holders
were honoured.

Mr. Gaitskell, rejecting the amendment,

said that Stock Exchange prices repre-
sented fair compensation for debentures.
Mortgages were in a different category,

and were treated differently.

After other members had expressed their
views, Mr. J. G. Foster argued that
the Government action raised the point, of
whether, companies should obtain, capital
by issue of a debenture or a mortgage.
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Electrical Equipment for France

The French Government has ordered
electrical equipment from Britain to power
and control four largo dredgers
to bo. used in cutting a new
banal between Donjere and
Mondragon, near Avignon, in
the south of France. Each of
the dredgers is completely
electrified, with all  drives
provided by electric motors,
totalling 1 030 n.P. perdredger.
The supply is taken from
nearby h.v. land lines on to
the dredgers, where it is trans-
formed down to 380 V three-
phase. The biggest individual
drivo is that for the bucket
chain, which requires 350 31L.r~
Several other motors of over
100 n.P. are required for driv-
ing hoists or conveyors. For
manoeuvring, Ward Leonard
controlled winches are em-
ployed. Seventeen main
motors on each dredger equip-
ment are controlled by means of automatic
starters arranged to work in sequence to
ensure correct starting and control of the
complete equipment. The comprehensive

control equipment is being specially de-
signed and constructed by Brookhirst
Stvitchgear, Ltd., Chester.

A.S.E.E. Conference

The annual conference of the A.S.E.B.
was held at Nottingham on May 17, when
Mr. J. D. Griffiths, of Birmingham, chair-

The stand of Pritchett and Gold and E.P.S. Co., Ltd., at

the British Industries Fair

man of the association,
delegates who attended.
his address he

welcomed the 65
In the course of
referred to the intensive
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educational activities undertaken and said
that during the year, the Government’s
decision to provide increased facilities and

Part of the stand of the Metropolitan-Vickers Electrical
Co., Ltd., in the Birminghan section of the British Industries

Fair
opportunity for
education of the
worthy.

Board of Trade Film

Shooting of the first of a new series of
films, under the title of “ Profiles.” being
made for the Board of Trade to help the
export, drive, has just been completed in
the factories of Electric and Musical Indus-
tries, Ltd., at Hayes. Aimed.at giving the
world an insight into the quality of British

products, the life and leisure
of the British worker and the
thoroughness of'our manufac-
turing methods, with particu-
lar emphasis upon television,
this new film is being produced
by Derrick de Marney," the
actor, working in conjunction
with the Crown FIm Unit.

E.W.F. Support for E.l.B.A.

At the annual meeting of
the Electrical W holesalers’
Federation at the Savoy Hotel
on May 15, Mr. W. C. Yuille,
retiring'from the Council'after
12 years’ service, presented a
large rose bowl to the federa-
tion, to be awarded each year
to tire section most successful
in collecting funds for the

improving the technical
lower grades was note-

Electrical Industries’ Benevo-
lent Association. Mr. Yuille was
the inaugurator in 1938, when president
of the federation, of a plan for
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the collection of contributions from fellow
members and their staffs for the E.I.B.A .,
the proceeds of which last year amounted
to £1 358.

Change of Address
The' address of the Brighton office of

British insulated Callender’s Cables, Ltd.,
is now 59a, Middle Street. The telephone
number has been changed to Brighton
N9212/3.
New Premises

Masteradio, Ltd., announce that their

head and administration offices are now at
Fitzroy Place, London, N.W .1 (Telephone:
Euston 2G28).

F.B.l. Regional Conference

On Thursday, June 5, a one-day confer-
ence on industrial research and its signifi-
cance to the industries of Sheffield will be
held by the Federation of British Indus-
tries in the Royal Victoria Hotel, Sheffield.

Methods of Crack Detection

“ Methods of Crack
by the Industrial

A symposium on
Detection,” arranged
Radiology Group of the Institute of
Physics, will be held at the E.L.M.A.
Lighting Service Bureau, 2, Savoy Hill,
London, W.C.2, on Friday and Saturday,
July 18 and 19, commencing at 10 a.m.

Kelvinator-G.E.C. Agreement

An agreement has been made between
the Nn.sh-Kelvina.tor Corporation, U.S.A.,
Kelvinator Ltd., Crewe, and the General
Electric Co., Ltd., England, under which
the G.E.C. is licensed to make the Kelvi-
nator design of sealed unit for domestic re-
frigerators in England. Manufacture will
bo carried out by Coldair Ltd., a subsidiary
of tho G.E.C., and their factory at Wem-
bley is being extended for this purpose.
Coldair, Ltd., will manufacture sealed sys-
tems which will be’incorporated in cabinets
made in the same factory, tho complete re-
frigerators being supplied to the G.E.C.
Sealed systems for domestic use will be sup-
plied also to Kelvinator, Ltd., for use in
cabinets of their own manufacture. In
the now G.E.C. refrigerator the sealed
system will be housed in an all-steel one-
piece cabinet of new design suitable for
export.

W hitsun Holidays: Revised Arrangements

In a circular letter to members of the
National Federated Electrical Association,
Mr. L. C. Penwill,- director and secretary,
states that in areas where Whit-Monday
is regarded as a bank holiday operatives
will be entitled to 8J hours’ wages at bare
time rates for that day even though no
work is performed thereon. Where work
is performed on Whit-Monday, all hours
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worked shall be paid at tho rate of double
time. Operatives called upon to work
on that day are not entitled to time off in
lieu at a later date,

The Allen Engineering Review

Now that their efforts are fully turned

to post-war production, W. H. Allon,
Sons and Co., Ltd., Bedford, havo re-
sumed the regular quarterly publication

of the “ Allen Engineering Roviow,”
which was suspended, owing to paper re-
strictions, in 1942. Tho contents of all
issues are intended, as hitherto, to be
mainly of a technical nature.

Philips Technical Review

The use of tracer atoms in investi-
gation, an account of tho development of
secret radio sets during tho occupation of
Holland and the electrical detection of
poisonous gases are three of the subjects
dealt with in the eleventh issue of Vol. 8
of “ Philips Technical Review.” The
twelfth issue of the same volume contains
articles on the application of a magnetron

to d.c. voltage amplifying, and non-
metallic magnetic material for high
frequencies.

Radio Convention

During the convention of the British

Institution of Radio Engineers, which con-
cludes at Bournemouth to-day, May 23,
Prof. H. M. Barlow read a paper on “ The
Exploitation of Micro-waves for Trunk
W ave-guide Multi-channel Communica-
tions 7 ; Cmdr. J. D. M. Robinson, R.N..
and Dr. E. V. D. Glazier contributed one
on *“ International Automatic Telegraph
Networks,” describing developments in
technique made by the fighting Services
of this country and the U.S.A.; and Mr.
G. H. Loversedgo spoke on “ The Prob-
lems of Radio Communications with
Moving Trains,” giving particulars of the
applications at present under discussion
by British railways and possible future
uses. Visits were arranged to technical
establishments of the Admiralty, Ministry
of Supply and British, Overseas Airways,
Ltd.

Radio Relay Cables

B.l. Callender’s Cables, Ltd., are show-
ing a selection of radio relay cables at the
exhibition organised by the Relay Services
Association of Great Britain at the London
Exhibition Centre, New Coventry Street,
this  week. It concludes to-morrow,
May 24. Arranged as a background to
the stand is a typical installation of radio
relay cables in a residential area. Super-
imposed upon this is a display showing the
recommendedl methods of making off the
cables at various types of chimney and
wall brackets. Featured among a repre-
sentative selection of radio relay feeder
and down-lead cables are polyethylene—
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insulated and sheathed, star quad and
figure “ 8 ” twin types of cable for two
and four programmed services. Other

items' of interest include displays of coaxial

cables, capacitors, solders and soldering
fluxes.
Visit to Scottish Factory

Scottish radio dealers are to visit the

premises of E. K. Cole, Ltd., at Ruther-
glen, and see how Ekco radio and fluores-
cent lighting products are manufactured.
The organisation of small parties is in the
hands of the company’s Scottish sales
representatives, Mr. J. A. H. Montgomery
and Mr. John Brown.

Electric Vehicle Association

A luncheon will be held by the Electric
Vehicle® Association of Great Britain,
Ltd., at the Connaught Rooms, Great
Queen Street, London, on June 4, at
12.30 p.m. Lord Brabazon of Tara has
consented to propose the toast of the Asso-
ciation, to which Sir Felix Pole (presi-
dent) and Mr. A. W. Barham (chairman)
will respond.

“ Enterprise Scotland 1947” Exhibition

It is announced that more than 1300
firms, covering a wide range of industries,
have expressed their intention to submit
goods for selection for the *“ Enterprise
Scotland 1947” Exhibition to be held in
Edinburgh from August 25 to September
30. Electrical equipment and radio re-
ceiving sets will be displayed illustrating
posLwnr progress in Scotland.

Atmospheric Pollution at Westminster

Instruments for reqprding the sulphur
dioxide in the air which damages the mag-
nesium limest.one structure, have boen
set- up near the top of the Big Ben Tower
and on the Speaker’s Green, at the Houses
of Parliament, by the Fuel Research
Station, D.S.I.R. Tho main object of
the measurements being made is to com-
pare the sulphur dioxide concentration at
ground level with that at a considerable
height above the ground. The vertical
distance between the instruments is 238 ft.

Institute of Welding

The annual dinner of the Institute of
Welding will take place at Grosvenor
House, Park Lane, London, at 7.15 p.m.,
on June 25. By arrangement with the
Tyneside and Tee-side branches of the
institute, an extended meeting will be held

on the North-East coast from June S
to 6. The provisional programme is as
follows :—

Tuesday, June 3: Evening—Beeeption at
King's College, Newcastle-on-Tyne. Wednes-
day. June 4: Mornings—Visit to Middles-
borough; luncheon and visits to works:
evening — Conversazione in Newcastle.
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Thursday. June 5: Horning— Technical
papers: " Ship-welding as Practised on the
Tyne and Wear.” by N. AT. Hunter and K. C.

Thompson; "W elding in M arine Engineer-
ing,” by J. A. Dorrat. Afternoon—Visits to
works on Tyneside. Evening—Dinner at
Station Hotel. Newcastle. Friday, June 6:
Horning-—Further visits, or a social outing,

ending by mid-day in Newcastle.

Dimensions of Unscreened Magnetos

The B.S.S. 5027—Dimensions of Un-
screened Magnetos—is a revision of the
standard for tho dimensions of un-
screened magnetos, which was last revised
in 1924, when it formed one of a series of
specifications dealing with automobile
materials and parts. The new B.S.S. 1368—
Dimensions of Ignition and Lighting Units
for Motor Cycles—deals only with tho
dimensions of combined dynamo and mag-
neto units (double spindle type), combined
genorator and ignition units (single spindle
type), combined dynamo and engine speed
contact breaker unit and dynamos for use
on motor cycles, having particular refer-
ence to those dimensions which affect the

interchange of units. It sots out
overall dimensions and fixing dimen-
sions, sizes of tapers and keyways,

and defines the position of the keyways
011 armature spindles. Copies are obtain-
able from tho British Standards Institu-
tion, 28, Victoria Street.,, S.W.l, price
3s. 6d. post free.

Help for Warsaw Polytechnic

During tho German occupation the Poly-
technic School of Warsaw suffered the
destruction of its buildings and apparatus
and the loss of its library, and the British
section of the World Engineering Confer-
ence, which has undertaken to assist in
the re-establishment of the Polytechnic
activities, by supplying technical literature,
especially current journals, text books and
scientific apparatus, is appealing to readers
to help to fill its needs covering electro-

technology, electric measurements, large
electrical networks, radiotechnology, tele-
communications, electrical machinery and
so on. Particulars may be obtained from
Mr. Robert Lowe, organising secretary,
Provisional British Committee, 82, Vic-
toria Street, London, S.W .I.

London Transport War Story

One of the most comprehensive and
revealing accounts of tho impact of the war
on London and its inhabitants is given
in the booklet-, “ London Transport
Carried On,” by Charles Graves, which the
London Passenger Transport Board has
distributed to every member of its staff.
It. is the story of the successful operation
of the trains, ’buses, trams and trolley
’buses in spite of enemy boinb, fire, fiv-
bomb and rocket attacks, of measures
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taken to prevent London’s travel services
being disrupted, of confidential tasks
carried out by the passenger transport
services, and emergency war plans in
which they took part. The greatest
danger to London’s Underground com-
munications was from flooding, and it was
overcome by a system of 25 floodgates
costing £250 000, to which was added
£750 000 spent on other devices to protect
the Underground from flooding. AIll the
floodgates could be closed within half a
minute, and were electrically operated from
a switchboard in a control room between

the Piccadilly and jNorthern lines at
Leicester Square.
X-Ray Test for Cleaner Parts

A remotely-controlled X-ray unit has

been installed in aspecial laboratory at
the Chapelhall (Scotland) factories of Vac-
tric Ltd., to test components of the
vacuum cleaners and other electrical ap-
pliances made by the company. The unit
is not being used to cheek positions of
metallic inserts in plastic mouldings. The
hot tube is cooled not by water, but by
air circulated by revolving fans, so there
is no need for a safety light.

E.R.A. Technical Reports

Technical reports published by the
British Electrical and Allied Industries
Research Association this month are as
follows:—B /T 45, “ The Properties of
Ebonite: Influence of Ebonite Dust—
Second Report,” by J. R. Scott (Research
Association of British Rubber jManufac-
turers). (Price 3s. 6d.) This is a sequel
to B/T33. It describes the first systematic
investigation yet recorded on the use of
ebonite dust as an ingredient of high-grade
ebonite. L/T165, “ Rheological Pro-
perties of Dielectric and Other M aterials,”
by G. IV. Scott Blair and {B. C. Veino-
glou, in co-operation with J. E. Caffyn.
(13s. 6d.) It describes research along the
lines of an extension of the theoretical
appreciation of the jNutting treatment, and
an extension of the experimental investi-
gations to include conditions under which
materials can he strained at constant stress
to pre-selected strains and the relaxations
at constant strain can be followed.

L/T166, “ The Control of Humidity by
Saturated Salt Solutions—A Compilation
of Data,” by F. E. M. O’Brien (3s. (id.).

This report comprises a table of data which
have been compiled from various sources.

L/T167, *“ Current Conditioning Proce-
dures: Amereian and European,” by
F. E. M. O’Brien (5s. Gd.). This report

is an attempt to show what progress has
been made towards the standardisation of
conditioning procedure, in relation to
materials before test, in the various indus-
trial groups, and in industry in general.
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L/T169, “ Dielectric Breakdown in Amor-
phous Substances, 11,” by H. Frohlich
(H. H. Wills Physical Laboratory, Uni-

versity of Bristol) (4s. 3d.).
of this report is to apply the theory of
intrinsic dielectric breakdown (see Ref.
L/T 153) on chlorinated polythene, and
to predict the dependance of its break-
down strength on temperature and on
chlorine content. Copies of these reports
may bo obtained from the association at
15, Savoy Street, London, W.C.2.

Trade Publications Received

The Wearite components catalogue pub-
lished by Wright and Weaire, Ltd., of
Great Peter House, Lord North Street,
London, S.W.1, comprising detailed des-
criptions, illustrated with circuit blue-
prints, of various components.

Radio Model 209U Service Manual and
Radio Model 462A Service Manual pub-
lished by the service department of Philips
Lamps, Ltd., Century House, Shaftesbury
Avenue, London, W.C.2.

An illustrated brochure
G. W. B. Furnaces, Ltd., Dibdale Works,
Dudley, Worcs., gives a full technical
description of the Autolec electrode steam
raiser, the operation of the boiler and its
applications.

The purpose

published by

New publications jby the Expanded
Metal Co., Ltd., Burwood House, Caxton
Street, London, S.W .l, dealing with then-

expanded metal resistances, -for industrial,
marine and traction applications; and also

describing an expanded metal air heater
unit for use in convectors, duct systems,
unit heaters, ovens, and so on.

The latest literature published by W.
Christie and Grey, Ltd., of 4, Lloyd*
Avenue, London, E.C.3, comprising an
illusi'nted booklet entitled “ The Isolation

of Vibration and Noise,” describing the
firm’s methods and their application; and
leaflets dealing with the isolation of vibra-
tion and noise in buildings.

I.E.E. Students' Section

C the meeting of the I.E.E. London

Students’ Section held on May 5, Mr.
Arthur Duxbury delivered his lecture on
“ The Presentation of Technical Informa-
tion,” the purpose of which was to assist
the young engineer with the preparation
and construction of his speeches and
reports. The speaker emphasised that
knowledge was at a discount unless it could
be suitably, expressed in words, illustrated
and arranged. He added that it was not
always realised that apparent; spontaneity
was generally the result of careful prepara-
tion. and that preparation would give the
speaker and writer a feeling of confidence,
fluency and power to hold the interest of
the listener and reader.
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Accrington.— The purchase of five cot-
tages and 82 acres of land as a staTt
towards the erection of the Huncoat
generating station, is planned. For mains
extensions for industrial and housing
development, 'the Electricity Committee is
seeking power to borrow £2S 090.

Stockton-on-Tees.— A suggestion by the
Borough Electrical Engineer that houses
should bo attached to certain sub-stations
for employees of the department is under
consideration. The Electrical Engineer-
stated that under this plan a certain
amount of local servicing could be carried
out.

St. Marylebone.—In order to equip a
transformer sub-station at the Langham
Hotel, W., the Borough Council has
approved the ordering of transformers and
switchgear, etc., at a cost of £10 035, and
the necessary installation work and altera-
tions to the present h.t. system, making a
total expenditure of £14 471.

Liverpool.—Electric heaters are being
introduced in the foundation works of the
Corporation’s Stoneley cold store. The
system of heating consists of a grid of
wires beneath the existing cork insulation
of the floor. Rated at 0.086 W per sq. ft.,
and covering a floor space of 12 200 sq. ft.,
the entire installation consumes only
I kw.

Belfast.— As a result of representations
by the Corporation, an allocation .of steel
to proceed with the £1 000 000 extension
of the Harbour power station will now be
made. The City Electrical Engineer (Hr.
W. J. Girvan) had been requested to cancel
the authorisation of a 700-tons order of

steel because the Northern Ireland steel
quota had already been exceeded.
South Shields.—Application has been

made to borrow £10 600 for a sub-station
in the Quarry Lane area. Other electrical
developments planned include £0 600 for a
Il kV supply and increase in capacity at
the Chapter Row sub-station at Brigham
and Cowans; £1 400 for changing over
from single-phase to three-phase at the
Ogle Terrace sub-station; £900 for supply-
ing 54 houses;- and £13 960 for a sub-
station on the Bede Trading Estate.
North Wales.— After considering the pro-
posals for a tidal scheme in the Menai
Straits, put forward by Hr. F. O. Harber,
the Bangor electrical engineer; the Beau-
maris Town Council has passed a resolution
claiming that the scheme, if put into effect,
would arrest the natural flow of tides and
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cause silting which in time would
navigation impossible.

As reported inThe ELECTRICIAN Of April 18,
the work of preparing the 30-acre site for the
(7000 000 power station at Poole Harbour is
now nearing completion. This recent photo-
graph shows the rows of piling driven into the
clay, and the central concrete batching plant
mountedon the girdie wall. TheBournemouth
and Poole Electricity Supply Co., Ltd., who
are erecting the station, will instal initially
three 50 000 kW sets with provision for a
fourth turbo-alternator later

submitted to the
and Fuel and

resolution are
Ministries of
Power.

being
Transport

New Power Stations.— The Central Elec-
tricity Board have adopted, without
modification, the Mid-East England
(Alteration and Extension) Scheme, 1947,
which provides for the erection, when they
have been authorised, of three new-
selected generating stations each with an
initial installation up to 130 000 kW. It
has already been_stated that the first of
these stations -will be located on the Trent
in the vicinity of Keadby.
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Contracts

E give below the latest information

regarding contracts for which tenders
are invited. In the case of overseas con-
tracts, particulars are to be had from the
Board of Trade, Millbank, London, S.W .|
(comer Horseferry Road), unless otherwise
stated:—

Walsall, May 24.— Supply of 15 000 yds.
cable covers, to be delivered during two
years commencing July 1, 1947. Par-
ticulars from Engineer and Manager, Elec-
tricity Supply Department, Upper Bridge
Street, Walsall.

Birkenhead, May 24.—Supply and
delivery of one concrete type three-phase
indoor reactor, to operate at 6.6 KkV.
Specification  from Borough Electrical
Engineer, Craven Street, Birkenhead.

Manchester, May 27.—Supply and
delivery of one petrol-electric mobile crane.
Specification from Chief Engineer and
Manager, Electricity Department, Town
Hall, Manchester, 2.

Wandle Valley, May 28.—Supply and
installation, of refrigerating plant at the
Isolation Hospital, Mitcham Junction, and
necessary builder’s and incidental works.
Specification from Clerk to the Wandle
Valley Joint Hospital Board, Isolation Hos-
pital, Mitcham Junction, Surrey.

Kent, May 31.— Applications invited for
inclusion in the County Council’s approved
list of contractors for electrical engineering
works. Application forms from Architect
to the Council, Springfield, Maidstone.

Brighton, June 2.—Suppl5 and delivery
of low voltage p.i. mains cable for one year
from July 1, 1947. Particulars from Engi-
neer and Manager, Corporation Electricity
Department, Electric House, Castle Square,
Brighton, 1; deposit, £1 Is.

Bromley, June 3.—Supply and delivery
of I.t. cable, p.i.l.c. and s.t.a., 660 V; e-h.t.
cable, p.i.l.c. and s.s.w.a., 3 300 V, 11 00
V; Lt. pilot cable, p.i.l.c. and s.t.a., 660
V ; three 750 kVA, 10000/415/240 V
three-phase static transformers. Specifica-
tion from Borough Electrical Engineer, 1,

West Street, Bromley, Kent; deposit, £1
each.
Southport, June 7.—Supply to Gas De-

partment of one new or second-hand five-
ton electrically-driven lifting unit to bo
attached to an existing hand-operated
travelling beam (220 V d.e.). Particulars
from General Manager, Gas Offices, 91,
Eastbank Street, Southport.

Brighouse, June 9.— Supply and delivery
of two 11 000 V switchboards. Specifica-
tion from Borough Electrical Engineer,
Huddersfield Road, Brighouse.
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West Hartlepool, June 10.—Supply and
delivery of eight 500 kVA, singlo-phase,
50 cycles, 5760/490/245 V transformers.
Specification from Borough Electrical Engi-

neer, Electra House, Church Street, West
Hartlepool.
Melbourne, June 4.—Supply of porce-

lain disc insulators for 220 kV transmission
lines, for State Electricity Commission of
Victoria. Particulars from Agent-General
for "Victoria, Victoria House, Melbourne
Place, Strand, London, W.C.2; deposit
with tenders, £25.

Madras, June 19.—Supply, delivery,
erection and commissioning of switchgear,
reactors and auxiliary equipment for the

Basin Bridge “iB” power  station.
Specifications from (Messrs. Merz and Mc-
Lellan, Milburn, Esher, Surrey; deposit

£5 os. for first copy and £2 2s. for subse-
quent copies.

Middlesbrough, Juno 21.—Supply and
delivery of street-lighting equipment.
Specification from Borough Electrical En-
gineer, Corporation Electricity Works,
Snowdon Road, Middlesbrough; deposit,
£1 Is.

Manchester, June 27.—Supply, delivery
and supervision of erection at the water-
works hydraulic power station of one
electrically-driven submersible borehole
pump with starting and control gear, etc.
Specification from the Secretary, Water-
works Offices, Town Hall, Manchester, 2;
deposit, £1 Is.

Pretoria, July 1.—Supply, delivery and
erection of one 180 000-fb. and one 27 000-
Ib. overhead electric travelling crane.
Specifications from City Electrical Engineer
in Pretoria or from Messrs. Merz and
MoLellan, Carliol House, Newcastle-on-
Tyne, 1; deposit, £2 2s.

The report and accounts of the Perth
(Australia) City Electricity Department
for the vyear ending September 30,
1946, show an increase in units sold

over the previous year from 85 981 523 to
93 624 398. The maximum demand, which
occurred during June, was 28 000 kW.
During the year, extensions were made to
the h.t. distribution system, and 720 poles
were renewed. New transformers, totalling
140 kVA, were installed and 1070 kVA

was added to existing installations. The
undertaking now has 21.4 miles each
of Ji.t. and I.t. underground mains, and

495 miles of pole lines. At the year’s
end, there were 53 720 meters connected,
an increase during twelve months of 1 877.
Revenue for the year was £A543 412.
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Company

SVVITCHGKAR AND COWANS, LTD.—Prft,,
1946, after depreen. and taxn. £1 584
(E20 376 after £1 000 to pension fund),
plus transf. from war contings. £5 000
(nil). To res. nil (£2 000), div. 10%
(20%), bonus nil (5%); fwd. £22 252
(£22 268)..

heatrae’, Itd .—After taxn. £3 000

(E5 000), depreen. and amounts written off
£1 109 (.£603), etc., net prft. to Feb. 28,
£11 656 (£13 959). To reduction of book
val. of plant and machy. £2 325 (£4 999),
to nom. iig. of £1, reduc. book val. plant
and machy. nil (E1 051), gen. res. £1 500
(£4 500), gen. books debts res. nil (£803),
div. 12£% (same), fwd. £7 437 (£7 356).

WATFORD ELECTRIC AND MANUFACTURING
co., Itd.—Trdg. prft. 1946, less exes.,
depreen., etc., £24 429 (£25 292) plus int.
and fees £81 (£306), mkg. £24 510
(E25 598). To dirs.” fees £400 (same),
tax £9 384 (£9 170), bldg. res. £1 000
(same), 6% pref. div. £1 980 (£1 S00),
fin. ord. 10%, mkg. 15% (same) £4 950
(E4 800), fwd. £40 604 (£33 898).

BEDS., CAMBS. AND RUNTS. POWER
station, Itd.—Amount received for 1946
in respect admin, exes. £1 113 (£1 044),
under lease of stn. £197 191 (£195 S64),
int. on loans £1 046 (£2 372), mkg.
£199 350 (£199 280). To fees and exes.
£1113 (E1 044), deb. int. £S9 336
(£93 017), debt redmptn. £108 901
(£105 219).

GATESHEAD AND DISTRICT TRAMWAYS CO.
—Rev. for 1946 £210 792 (£197 890). To
power expend., etc., £88 377 (£79 147),
gen. expend. £15 732 (£13 066), reprs..
etc., £22 741 (£21 S38), defd. reprs. £4 595
(E11 300), renewals £10 000 (same), E.P.T.
£20 000 (£27 000), inc.-tax. £24 903
(£20 380), net prft. .£20 971 (£11 241), div.
10% (same), fwd. £54 005 (£45 117).

WOKING ELECTRIC SUPPLY CO.. LTD.—
Net rev., 1946, £108 428 (£94 991). plus
int. £3 385 (£3 339). To inc.-tax £1S 010
(E30 782), deb. int. £9 432 (same), pref.
divs. £11 500 (same), intrn. ord. div. at
rate of 6% £8 871 (3%, tax free, £4 435),
fin. ord. div. £8 3s. 8d.% (4£%), being
max. permitted by Elec. Bill, depreen. and

renewals £25 552 (£26 563). res. £10 000
(same); fwd. £21 473 (£5 122).
TELEGRAPH CONDENSER CO., LTD.—Trdg.
prft. 1946, after E.P.T., £98 708
(E83 476), other income £368 (£30). To
depreen. £i2 2SI (£13145), dirs.” fees
£2 300 (£1 707), lvg. £S4 495 (£68 654).
To tax £43 000 (£34159), gen. res.
£25 000 (£18 S00), ord.div. 10% (74%).
plus bonus 5% (same); fwd. £40 232
(£40 402). Curr. assets £546 241
(£537 594), curr. liabs. £252 165
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(£329 077), res. and
(124 561).
WEST LONDON AND PROVINCIAL ELECTRIC

surplus £206 363

AND GENERAL TRUST, LTD.—Income tO
Mar. 31, £39 770 (£34 336). To tax
£17 771 (£16 6S6), exes, and fees £900
(£918), prfts. tax £43 (£141), deb. int.
£4 235 (£3 500), lvg.  prft. £16 821
(E13 091). To dirs.” additl. remun. £900
(E563), div. equalisn. res. nil (£1 000),
gen. res. £2 000 (nil), fin. ord. div. 4%,
mkg. 6% (same), bonus 1% (nil), fwd.
£5 298 (£4 280).

STURTEVANT ENGINEERING CO., LTD.—
Trdg. prft. 1946 £58 911 (£50 909), divs.
from subsids. £7 700 (£4 500). To dirs.’
fees £3 362 (£2 804), tax £27 600
(£17 000), Ivg. £35 649 (£35 605), plus
net proceeds sale of land at St. Ouen
£7 369 (nil). To rebldg. res. £10 000

(E15 000), rehabilitation res. £10 000 (nil),
fill. div. 11% (9|% ), tax free, mkg. 164%
(14| %), tax free, fwd. £15 981 (£13 305).

Consd. trdg. prfts. £76 374 (£58 794).
LAURENCE, SCOTT AND ELECTROMOTORS,
Itd . — Trdg. prft. incldg. £28 400
(E31 500) E.P.T. .recoverable, £120 551
(E130 306), plus transfer from provn.
taxn. not reqd. £10 000 (nil), less de-
precn. £28 772 (E24 840), dirs.” fees
£1 125 (£1 200), div. 5% rod. pref.
£4 208 (£3975), div. 4J% cum. pref.
£432 (nil), rcdemptn. res. £6 600 (same),
lvg. £97 465 (£100 719). To “ A ” and
“B ” ord. div. 12|% (same) £27 568
(same), tax £42 000 (£47 000), pensions
£5 000 (same), staff annuity £2 500

(same), gen. res. nil (E10 600), dirs. have
transfrd. additl. £15 400 to cap. redemptn.
res. in. order to take advantage of max.
powers of 5% red. pref. redemptn., fwd.
£4 996 (£8 051). Curr. assets £1 180 334
(£991 431), curr. liabs. £371 506
(£452 450).

JOHNSON  AND  PHILLIPS, LTD. Prft.
1946, after charging £52 910 (£51 316) for
bldgs., etc., raaint., was £373 296
(E313 108). To dirs.” rem. £3 250 (same),
audit £630 (same), int. on loan £29 684
(£28 387), depreen. £42 184 (£41 755),
pensions, etc., £16 271 (£16 003), taxn.
£120 000 (£58 000), cap. iss. exes. £1 456
(nil), A.R.P. nil (£824), Forces paymts.
nil (£1 437), Ivg. net rev. £159 S20
(E162 821). To research and devpt.
£20 000 (same), to conting., £50 000
(same), div. equalisatn. nil (£37 500),
intm. 7£% (same), fin. div. (same),
mkg. 15% again, fwd. £128 396
(E112 S25). In Nov.. 1946, 200 000 ord.
shs. were issued to holders at 65s. a sh.
Resultant prem. of £450 000 placed to
gen. res., now £850 000. Stock and work
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Ccratosaurus nasicornis, was one
of the carnivorous dinosaurs of
pre-historic times. It derived
its name from the short, bony
horn on its nasal bones. Remains
found in Western North America
show that it reached a length of
20 feet. Our illustration shows
it killing Camptosaurus nanus one
of its smaller herbivorous con-
temporaries on which it lived.

Tam m urm

but its easie say

ENFIELD

for all Cables up to 132 k V

PAPER «RUBBER <P.V C.

Pti°M Raw .
m aterial to v

ENFIELD CABLES LIMITED. BRIMSDOWN, MIDDLESEX
W orks: Telephone: HOWard 2661 London Offices: Telephone * HOLborn 0591
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£1 002 706 (£925 932) and debtors
£568 114 (£718 722). Bank loan £500 000
(E1 000 000), creditors £357 732 (£285 794)
and taxn. £432 028 (£505 664).

A. REYROLLE AND CO., LTD.— Speaking at
the recent annual general meeting, '5lr.
George Wansbrough (chairman) said that
during the year there had been a substan-
tial increase in stores, manufactured stock
and work in progress. In the present
situation of material shortages, it was in-
evitable that the rate of progress of work
through the shops should bo slower than
if all the materials came forward freely
and easily, and the problem was having
tho urgent attention of the management.
The output of the company was, in terms
of value, about 10% higher than in the
previous year, and orders at present stood
at a higher level than ever before in the
history of the company. In 1944, the
chairman recalled, they had issued 11 600
ordinary shares in acquisition of an in-
terest in Morphy-Richards, Ltd. Tho
object of this was to give them an interest
in the field of domestic appliances, and to
provide manufacturing work for the post-
war period. Since then, the two firms had
co-operated in tho design of a new vacuum
cleaner, which would be made by Rey-
rolle’s at the Ashington factory and distri-
buted by Morphy-Richards. Plans were

far advanced for converting Morphy-
Richards into a public company.
Metal Prices
Monday, May 19
Copper— Price Inc. Deo.
Best Selected (nom.)...per ton£135 10 0 — _
Electro Wire bars ... ” £137 0 0 —
H.Q. Wires, basis ” £155 0 0 —
Sheet £17810 0 — —
Bronte_Electrical quality
1% Tin—

W ire (Telephone) basisperton £177 15 0 — —

Braee (60/401-
Rod basis " Is. 2vd. — _
W ire s Is. 6>Ad. — —
Iron and Steel—
Pig Iron (B. CoastHe-

matite No. 1) ...perton £8 19 0 — —
Galvanised Steel Wire

(Cable Armouring)

basis 0.104 in. £345 0 - -
Mild Steel Tape (Oable

Armouring) basis
English s £9lio 0 — —
Foreign and Colonial... ,, £90 0 0 — —

Tin—

Ingot (minimum of

99.9% purity) £410 10 0 — —

Wire, basis ...cccoenenee perlb. 5s. 6*44. — _
Aluminium Ingoti perton £50 0 0 — _
Spelter .o £700 0 — _
Menury (spot) ... peibott. £17 3 0 _

Prices ol galvanised steel wire and steel tape supplied by

C.H-A. Other metal prices supplied by B.L Callender’s

Cables, Ltd. The latter prices are nominal only, and do
not include any allowances for tariff charges.

THE ELECTRICIAN

EVER BEADY COMPANY (GREAT BRITAIN),

Itd- Trdg. profit and investmt, income
to March 31, ineludg. E.P.T. adjustment
£596 66S (£744 419). To dim.” remun.,

etc., £24 700 (£28 400), -written off bldgs.
plant, etc., £40 000 (£65 000), reserve
£79 583 (£213 628), staff fund £14 000
(same), donations £1 262 (£2 509). Pref.
div. £20 000 (same), final ord. div. 25%,
again mkg. 40% (In addition a 5% Vic-
tory bonus not subject to tax paid for
1945-46 out of capital profit on sale
of holding in assoc, co.). Fwd. £115 967
(£103 005). In his comments on the
accounts, Mr. Magnus Goodfellow (chair-
man and managing director) stated that
the profit shown of £532 000 was after an
adjustment or recovery against E.P.T. of
£150 000 at.the reduced rate of 60%. The
trading profit earned during tho year was
therefore £382 000. The previous year’s
profit of £651 000 was after an adjust-
ment or recovery against E.P.T. of
£100 000 at the full rate of 100%, the
trading profit in that year therefore being

£551 000. Tho company, Mr. Goodfellow
pointed out, was among tho first, if not
the first, of manufacturing concerns to

publish accounts which reflected the harm-
ful results of the fuel and power break-
down in the early part of the year. “ Tho
interruptions and dislocations during this
period,” ho stated, “ resulted in heavy
losses in production, and we incurred fur-
ther losses of profit in that we paid
salaries and wages to our people through-
out the whole period,”

Overseas "Trade

HE Board of Trade figures published

this week showed that the recovely
from the setback caused by the fuel crisis
in February is gathering momentum, the
total value of electrical exports during
April being £5 778 187, which exceeded
the figure for March by over £340 000 and
that for January, which was the previous
best monthly aggregate for the year, by
over £200 000. The total for April, 1946,
was £3 411 203, and the monthly average
for 1938 £1 501 081. For the first four
months of this year the total value of
electrical goods and machinery shipped
overseas was £21 141 246, contrasted with
£12 814 871 in the corresponding period of
1946. The value of electrical imports in
April was £200 757, as against £-125 916 in
April of last year, and £328 117 in 1938.
showing a credit balance of exports over

imports for the month of £5 778 1S7. The
value of the imports for the first four
months of this year was £65S 285, com-

pared with £1 226 972 over the first four

months of last year, the balance in the
value of exports over imports bein<v
£21 141 246. ¢ *
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From flexibles to m a in s

|/OM can rely on

REGISTERED

THE LIVERPOOL ELECTRIC CABLE COMPANY UP

LINACRE LANE =+« BOOTLE « LIVERPOOL « 20

Members of the Cuble Makers Association.
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Commercial
Mortgages and Charges

Note.— The Companies Act of 1908 provides that
every mortgage or charge shall be registered within
1 days after its creation, and that every company
shall, in its annual summary, specify the total amount
of debt due from it in respect of mortgages or charges.
The following mortgages and charges have been
registered. The total debt prior to the present creation,
as shown in the annual summary, is given— marked
with an *—followed by the date of the summary, but
such total may have been reduced.

OBOWSE ELECTRONICENGINEERING LABORA-
TORIES, Itd., Penzance.—April 2, deb.,
to E. W. G. Howard, Penzance, securing
£1 000 and the liability under a certain

guarantee to an amount not ex. £1 000;
general charge.

PIRELLI-GENERAL CABLE WORKS, LTD.,
London, N.W.—April 2, £750 000 deb.

stock (repayable at a premium of 5% on
December 31, 1994, and repayable in cer-
tain events at a premium of 7% in lieu
thereof) secured by a Trust Deed dated
March 27, 1947 ; general charge.* £501 400.
October 1, 1940.

polax Co., Itd., Newcastle-on-Tyne,
mfrs. of electric washing machines.—March
28, £300 dobs.; general charge.

h’’R.G. INDUSTRIAL CORPORATION, LTD.
(formerly E.R.G. Resistors, Ltd.), London,
N.W ., electrical engrs.—April 8, £4 500
charge, to H. L. Alexander, London, and
ano.; charged on 15, Matthew Street, Dun-
stable, with the coachhouse, workshop and

bldgs. *Nil. October 24, 1046.
ELECTRONIC PRODUCTS (GLOS)), LTD.

Stroud.— April 8, deb., to Olds Discount

Co., Ltd., as trustee for itself ancl nine

other cos. securing all moneys due or which

may become due from the eo, to the

holders; general charge (subject to etc.).
SIMMONS ELECTRICAL AND WINDING CO..

1td., London, W.C.—April 9, £500 debs,
part of a series already reg. *Nil. April
9, 1946.

F: ERADLEY, LTD., Stoke-on-Trent.— April
9. deb., to Barclays Bank, Ltd. securing all
moneys due or to become due to the Bank;
general charge. *Nil. August 31, 1944.

STURDY ELECTRIC CO. LTD. NewCaStle-
on-Tvno.—April 14, £3 000 debs.; general
charge. *Nil. February 21," 1946.

County Court Judgments

Note.— The publication of extracts from the
“ Registry of County Court Judgments” does not
imply inability to pay on the part of the persons named.
Many of the judgments may have been settled between
the parties or paid. Registered judgments are not
necessarily for debts. They may be actions. But the
Registry makes no distinction. Judgments are not
returned to the Registry if satisfied in the Court books
within 21 days.

hall, I. a. s.
land, Dorset,

(male), Castledown, Port-
propr. of Castle Electrical

THE ELECTRICIAN

Inform ation

Services, electrical engineer. £13 11s. 4d.,
February 6.
holt, wm. geo., Hut 1la, Perry Barr

Camp, off Walsall Road, Perry Barr, elec-
trician. £13 3s. 8d. March 4.

MORSE RADIO (a firm), 173, Spring Bank,
Hull, radio dealers. £20 3s. lid. March
19.

NORRIS, J. w. B. (male), Hickmot Elec-

trical Service, 16, Hickmot Road, Shef-
field, 11, electrical engineer. £32 10s. 10d.
March 13.

GRANGE, Keith Sidney, 11, Duncan
Road, Southsea, radio and television en-
gineer. £15 Its. 5d. February 25.

m asters (a firm), 8, Cuthbert Road,
W estgate-on-Sea, electrical dealers.
£20 4s. Sd. March 11.

dem psey, 1. (male), 76, Breck Road,
Liverpool, 6, dealer in radio appliances.
£15 Is. Od. March 17.

deetii, 1. a. (male), 238a, Fulham Road,

South Kensington, Middlesex, building and
electrical contractor. £17 13s. 10d. March
10.

hunt, Samuel Harry, 48, Bridlesmith
Gate, Nottingham, electrical dealer.
£18 15s. 3d. March 12.

DILLON, S.,AND SONS (a firm), 15,
Grafton Terrace, Malden Road, London,
N.W .5, electrical engineers and con-
tractors. £40 12s. 3d. January 29.

parry, Mr. h. m. (propr. of radio
renovation Co.), 20, Albyn Road, St.
John’s, London, S.E.8, electrical engineer.
£35 12s. 3d. February 7.

Coming Events

Friday, May 23 (To-day)

IJLE., SCOTTISH CENTRE—Dundee.
Training College Hall, Park Place.
Lecture, “ The Generation and
Distribution of Electricity,” by J.
730 p.m.

Wednesday, May 28

INSTITUTE OP FUEL,
At Burlington House,
bustion and Comfbustion

At the
Faraday
W holesale
Hacking.

LONDON SECTION.—
Piccadilly. “Com-
Equipment for Gas

Turbines,” by Dr. E. A. Watson and Dr. J. S.
Clarke. 3.30 'p.m.

I.E.E., LONDON STUDENTS’ SECTION. —
Annual General Meeting, followed by film,

“Can We Be Kich.”
Thursday, May 29

I.LE.E.. IRISH branch.—Dublin.
zione and Presidential visit.

Friday, May 30

I.LE.E.. sr. IRELAND CENTRE.—Belfast. Con-
versazione and Presidential visit, fi-45 p.m.

Conversa-
6 p.m.
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CONTINUOUS FLOW OF INK FROM RESERVOIR

Let us quote to your requirements.

mcugou>g365SM DFfIISTON

lo hd ON.

BBBnaBBmMngBBMB i
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Illustration shows an N.C.S. * ldeal”
Switchboard Indicating and Recording
Instrument, fitted with calibrated scale
and indicating pointer for sight reading,
and giving a clear view of the chart
throughout. The  range includes
Ammeters, Voltmeters, Watt-Meters,
Frequency Meters, Power Factor
Meters, etc.

Chart driving mechanisms are of improved
type ensuring accurate timing. They are
usually arranged to give a chart speed of | in.
per hour, but can be adapted to any required
speed up to 127in. per hour. Clocks giving a
higher speed or combination can be fitted if
specified. ~ The syphon pen supplied, fed
from ink reservoir, maintains a continuous
flow of ink.

All N.C.S. “Ideal" Recording Instruments
conform to the requirements of the British
Standards Institution Specification.

LANE WORKS srems: 00CU1DE,

E.B
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PROMPT
DELIVERY
HOME OR
EXPORT

POINT
0 TO
PERFECTION

GUARANTEED
FORTWELVEMONTHS
AGAINST FAULTY WORKMANSHIP

1 SILVER CHROME PLATED SOLE PLATE
DROP FORGED STEEL

2. UNBREAKABLE IF DROPPED
3. FASTER AND LASTING HEAT
4. ALL IRONS TESTED

5. BRITISH MADE THROUGHOUT

CHARLTON ELECTRICAL APPLIANCES LTD.
*“ SPITFIRE” WORKS, CLARENDON PARK, LEICESTER,

\uperspeed

SPECIAL1

CORED SOLDER

Sole Manufacturers
H. J ENTHOVEN & SONS LTD., 2BOTHORNTON RD,  WEST CROYDON, SURREY

M1 CROTFUSES

OPERATION | OVERLOAD
CHARACTERISTIC

SPEED OF OPERATION OF MICROFUSES

1 3 5 7 9 a3 15 17
NO. OF TIMES RATED CURRENT

STRIP TYPE IMA—| AMP
CARTRIDGE TYPE 10 MA— IAMP
WIRE FUSES | AMP—25 AMPS

MICROFUSES LTD.
KANGLEY BRIDGE ROAD,
LOWER SYDENHAM, S.E.26

TEL. SYD. 5129

Superspeed Special Cored Solder
is essential t o the Radio and Electrical trades
because—

e ltcan be usedfor rapid work at moder-
ate bit temperatures thus reducing risk
of damage to delicate components.

= Itspeedily removesoxidefiim from copper
conductorsand soldering tags eliminating
high resistance faults caused by dry joints

* The flux residue is hard, dry, non-con-
ducting and absolutely non-corrosive.

TELEPHONE ; THORNTON HEATH 246?.

THE ELECTRICIAN
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YOR/CALL

BRINGS HRRMONY
OTE Uvmp,

At each pressure on
the door push the
Melo-chyme emits a
deep resonant note of
two harmonious tones
and is a delightful con-
trast to the irritating
shrill of' the normal
door bell.
Exceptionally simple

fitting. Operates from
battery or mains.

Transformers for use
with the Melo-chyme
door Call -

For full particulars apply to

Also at
BIRMINGHAM
A CH st eR H. & D. CHURCHILL LTD.
GLASGOW (Wholesale and Export)
NEW CASTLE WALNUT TREE WALK, KENNINGTON, LONDON, S.E.Il
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WALTER CRANE

REPAIRS AND REWINDS

We specialise in the re-winding of
all types of electrical equipment
including portable tools, vacuum
cleaners, etc.

Trade List on application.

WALTER CRANE, Greencoat Works,

Wakefield.

dHodern,//cantifid and

At a touch the “Wanda-
lite ” Adjustable Table
Lamp takes up any posi-
tion you require, yet
because of the unique
balanced mechanism it

always “stays put ”— light
exactly where you require
it.

ADJUSTABLE TABLE LAMP

REPLACEMENT

FLUORESCENT

STARTER SWITCHES
(THERMAL TYPE)
For use with B.T-H.yRevo and
Metrovick Lighting Units
Early Delivery

FLUGRESCENT
SPARES

Dept. E/A, 53, GOODGE

STREET, LONDON, W1

‘'m etical

CORNERCROFT (PLASTICS) LTD.
subsidiary of Cornercroft Ltd. ACE WORKS, COVENTRY

W. 12L

56 s0wart FLUORESCENT ¢ i

m um im -type "apsingle tube cselfcontained

CONTROL GEAR

I-PTCtALITTF attM CO LTD.

THE ELECTRICIAN

IN DOUBLE TUBE etc

LONDON WL
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Elementary m aths

The electrician, with schooldays far behind, would have some
difficulty in proving this equation although the Maths master
would find it an easy matter. Knowing enough mathematics
for practical purposes, the modern technician has no time to
study problems which do not concern him directly. For data
and information on subjects outside the scope of his
profession he relies on other experts. For accurate reports
and authoritative comments on events of world importance

he knows he can trust

The Listener

A BBC PUBLICATION EVERY THURSDAY 3d.

23 MAY 1947 THE ELECTRICIAN
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R EGULATING

IKANJrUKMLKd

The Type 50 B Variac,
handling 7 kVA at 230 V in. represents a
valuable addition to tfce Variac range, and
will find many applications in Industry.

50 B 7kVA Input 230V (tap at 115
V), output 0-230 or 0-270V. Rated
current 20 amps. Max. 31 amps.

Excellent deliveries can be arranged. Most
types are in stock. Other Variac types range
from 165 watts to 7 kw. Write for bulletin
424 £ and circular 146 E for complete data.

ELECTRICAL AND RADIO LABORATORY APPARATUS ETC.

180 Tottenham Court Road, London, W . |

and 76. Oldhali Street. Liverpool. Lancs.

THE ELECTRICIAN

For accurate
oven temperature,
measurement and

control

orornerm

THE BRITISH ROTOTHERM Co., Ltd.
MERTON ABBEY, S.W.I19. Liberty 3406.
and at 87, St. Vincent St, Glasgow, C.2.

INVISAFLEX

INDUSTRIAL LOCAL
LIGHTING UNITS

13mcA,-uKM
ormiloeKQJi

~flouGHO'J condcu£6cse

ELECTRICITY SERVICES LTD..86

R ARLECTA

CABLES

AND
FLEXIBTETES

1/044 to 19/064
Single - Double
Triple.

14/0076 to 162/0076
One, Two, Three
and Four core.

W rite for

LIST No. 7646/E.
MADE IN ENGLAND.

Competitive Prices.

BARRIES

ELECTRICAL AGENCIES LTD,,

Kins Street, Brighton 1, Sussex.
Telephone: Brighton 8366 (7 linesj P.B'X.
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VERY USEFUL EX-GOVT. STEEL
AMMUNITION BOXES....c...ooevviirns
Size
wide, 9 deep*
Splendid for Toils,
Packing, Stores, etc.

7/6 each

“Hof. B.167”
Samples by postplus
is./2d.each;in quan-
tities the rate by rail
is reasonable. Terms
N ett cashwith order,
carriage extra. Many
thousands available ftom stock. Immediate delivery.
We have a large stock of steel boxes, various sizes,
send for lists WM. HURLOCK, JNR., LTD,,
High Street, Thames Ditton, - Surrey.

TRANSFORMERS
of QUALITY
up to 10 kVA

(As supplied to H.M.
Government)

by TheT ransformer
&Electrical Co. Ltd.
Eastern Works, Eastern

Road, Walthamstow, E.17
Tel.: Keystone 5031-2

POWER

Available Capacity — Immediate Delivery

“REVCAR” TRUCKS

of every type -

* SACK TRUCKS
« LIFTING TRUCKS
« PLATFORM TRUCKS
« BOX TRUCKS — ETC.

WHEELS. LADDERS, CASTORS
REVILL, CARTER&CO.

SHIPLEY, YORKS.
PHONE: SHIPLEY 3SS. 'GRAMS : " REVCAR " SHIPLEY

23 MAY 1947
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DUBASTRIP
..DUftASLEEVE

DURATW 1INFLEX
DURATHREEFLEX

DURATHREECfIBLE
DURATWIHCABLE

DURATWINFUT
DURATHREEHLAT
DURAWIRE

DURACABLE

So/t Manofsrturrrs :

OURATUBE &WIRE Itd
LELTHAM - MlDDSX

INSTRUMENT WIRES
INSULATING MATERIALS

WEST INSULATING COMPANY
LTD.,
2, Abbey Orchard Street.
Westminster, London, S.W.1

reern 7 EM T mmec
RESISTANCES

FOR LABORATORY AND TES5T-ROOM

lllustrating latest design Type B
embodying patented improvements

Zenith Resistance* of proved durability are in constant use

and are giving everi satisfaclioCnNin all Earts of the world

Unequalled Service

THE ZENITH ELECTRIC CO., LTD.
Sole Makerj of the well-known ** Zenith” Electrical Product*
ZENITH WORKS, VILLIERS ROAD
W ILLESDEN GREEN, LONDON, N.W.2
Phono,  IUwd*n 4087-89 Cramk: * \oltAchm Phore. London ™

THE ELECTRICIAN
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HIGH
CH”nccry
telep6orie

r/i£ ELECTRICIAN

23 MAY 1947



T h e SW an a.a

How often have you

admired the swan as

it glides smoothly across the

lake ? But did you know that

this graceful inhabitant of our waterways has an average life of
20 years and some have even reached 70 ?

There is a lot to admire too in the Westinghouse metal rectifier
and one of its chief attributes also is its long and useful life.

Many equipments have already been in continuous use for over
20 years and show no signs of falling off in output. One thing
is certain—there are no more reliable rectifiers than

M E T A L R ECTIFIERS

WESTINGHOUSE BRAKE & SIGNAL CO. LTD.

82 YORK WAY, KINGS CROSS, LONDON, N. I
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Q Complies fully with B.S.I. Spec. No. 37
IYPE and with requirements of Electricity
Supply (Meters) Act 1936.

Trouble-free service and low maintenance
costs ensured by absence of complicated
mechanisms.

>

O

Foolproof coin receiver prevents illegal
practices, cannot be jammed, and protects
mechanism from dust.

f Your interests completely safeguarded by
independent sealing of terminal blocks,
cover and coin box.

£ A fully insulated cover and case house
this 8. Ib. lightweight meter.

ELECTRICAL" CO. LTD.
TRAFFORD PARK — MANCHESTER 17
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