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iW>M- Portable Instruments

These new Weston Model S82 portable instruments represent a
notable achievement in modern instrument desian and techniaue. An
outstanding feature is that they can be supplied with Sub-standard
accuracy for ranges down to 5 microamps and 1 millivolt. W ith this
extreme sensitivity, they also couple robust construction so that they
will withstand severe service conditions. The instruments have 6
inch scales, knife edge pointers, anti-parallax mirrors and neat
bakelite cases. Please ask for details.

SANGAMO WESTON LIM ITED

GREAT CAMBRIDGE ROAD. ENFIELD MIDDLBSBX
Telephone: Enfield 3434 & 1242

18 JULY 1947
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N E W T otally Enoclosedd

FLUORESCENT Frittings

No. G 3412

No. G 3180

GEORGE The fittings illustrated have control

gear built in for easy access, the
F g %\FUE/I-%D-I- pendants being arranged to provide

Desigtiers and Manufacturers of all sonic ceiling illumination. lllustrated
types of Tungsten and Fluorescent
Decorative Lighting Fittings. leaflet on request.

, TELEPHONE ACORN 5081 (S lints).
OSBORNE RD., ACTON, LONDON, Ww.Ji. TELEGRAMS: GF.FSOI. EALUX LONDON

ESTABL1sH ED 1780
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To the Radio designer the switch is of
supreme importance.

Flexibility of design for easy wiring
and switching of complicated circuits,
low contact resistance, low inherent
capacities, sturdy construction—
these are the features he requires.

A.B. O AK H Switches embody these
necessary characteristics; the wise
manufacturer would be well advised
to fit A.B. Switches— the last word
in reliability.

All AB. OAK H Switches are manufactured under

Patent Nos. 478391, 478392

PRODUCTS LTD.

CREAT SOUTH WEST RD,, FELTHAM, MIDDX.
Telephones : Hounslow 6256.  Feltham 2865

18JuLy i/ THE ELECTRICIAN
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BUT THERE’S ANOTHER SIDE
TO THIS PICTURE

The all-out production drive at MEM is
showing substantial results. In the last
six months we stepped up output of
122K Memette by 50 per cent. Other
MEM lines are also being produced in
greatly increased quantities. ~ Why then,
you may well ask, arc supplies still so
difficult to obtain? That's where the
other side of the picture comes in.

Tremendous demands are being made
on the MEM factoo' output for housing
and industrial requirements. Demand is
still greater than supply. It is still the
best plan to keep in touch with your
wholesaler as this growing volume of
MEM goods makes itself felt. You
will be certain, then, of a fair share of
such supplies as arc available.

Midland Electric Manufacturing Co. Ltd., Birmingham, Il < Branches in London & Manchester

THE ELECTRICIAN
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and it’s

The
VAN

Perfect Link-up
& WINDOW
PUBLICITY

94t

C.S.Ltd. among many other
manufacturers, also use large
Trapinex Paint Transfers
for their delivery vans and
other publicity purposes in-
cluding brilliant cut out
effect on shop windows.
This ensures the perfect
link up. m

S

the sign of a good jo

-The industrial uses of Trapinex (Regd) Paint Printed
Transfers cover an almost unlimited field, ranging from the
marking of goods in bulk for shipment to the fine calibration of
intricate machinery.

Commercial Structures Ltd., use Trapinex Transfers on
a variety of products including the Tube Bender illustrated; in
this instance, for the scales showing the angle ofthe bend, together
with their own trade mark.

Trapinex Transfers are equally easily applied to glass,
wood, plastics, or any smooth surface. Produced in special paint
many times brighter than ink, they offer brilliant colour effects in
any number of colours together with bold reliefand cut out design.
No film or paper background mars the distinctive effect. Brilliant,
durable, weatherproof and easy to apply.

Adyvice freely given, but when you write for prices please
state (1) Size, (2) Quantity, (3) Number of colours, (4) Purpose,

(5) Wording required, (6) A rough sketch would help.
WE HAVE NO STOCK LINES OR PRICE LISTS.
PROCESSES

TRAPINEX (regd.) Paint Transfers arefully patented and manufactured only by :—

TRAPINEX L

D., 19, Commerce Works, 43, Commerce Road, Wood Green,

London, N.22

Phone : Bouies Park 68n  Grams: Trapinex, Wood, London Cables : Trapirtex, London

z8 JULY 1947
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WARD-LEONARD
EQUIPMENT

at a
SOUTH AFRICAN
GOLD MINE
Designed for winding
225 short tons per hour
from a depth of 6,000 ft.
Motor: 2.938/7,345 HP.

r.p.m.

Flywheel Motor
Generator Set with
BTH commutator type
slip regulator

BTH products include all kinds of electric plant
tor service ABOVE or BELOW GROUND

B T H RUGBY

THE BRITISH THOMSON-HOUSTON COMPANY LIMITED. RUCBY. ENCLAND,

18JuLy 1947 THE ELECTRICIAN
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H. CLARKE & CO.,

(MANCHESTER) LTD.
PHONE : ECOLES 2001 - 2-3-4-§

GRAMS : Pirtold, Phone, Manchester

THE ELECTRICIAN

A laminated bakelite

product which combines

igh electrical and

mechanical properties

with ease of machining.

Manufactured in various

to suit every

purpose. Write for

Catalogue No. P/44.

ATLAS WORKS
PATRICROFT
MANCHESTER

i8JULY 1947
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Write for Booklet Ref. L.E.C./M. 101.

THE LIVERPOOL ELECTRIC CABLE COMPANY LTP

LINACRE LANE e BOOTLE e LIVERPOOL - 20

G40
1BiuLy 1947 THE ELECTRICIAN
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The, estimated number of electric cookers in

service indicates YOUR potential market for
SIMMERSTATS !

The SIMMERSTAT (retail 21/-), fitted in place of
the wusual 3-heat or 4-heat hot-plate switch,
MODERNISES any cooker, providing PERFECT
SIMMERING control.

Every housewife that cooks by electricity is a
potential customer. Write now for Trade Terms
for immediate delivery to:

SUNVIC CONTROLS LTD.

STANHOPE HOUSE, KEAN ST., LONDON, W.C.z2
Phone: TEMple Bar 8202

CUi-heat
HOTPLATE
CONTROL

THE ELECTRICIAN

TAs/sC. 119
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Standardisation of interna!
fitments enables one

Basic Stock Parel

to be assembled for

any circuit ©to © ... .
and sinple reconversion
from one circuit to

any other circuit

ON SITE

© & Feede¢ or Transformer
O & O Bushar Metering

© to© Bushar Sectionalising
Range of Isolators also available

Air-Insulated
CLASS 5 LA SWITCHGEAR
with ail circuit-breakers
33 kVto11kV

18iuLy 1947 [THE ELECTRICIAN
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IN DICATION

E verett

gcum b e

e W,

Telephone : Col. 6045

EVERETT EDGCUMBE SUPERSCALE
LEAKAGE INDICATORS AND RECORDERS
are available for three-phase earthed systems—
where the neutral point Isaccessible or Inaccessible
—two-phase—slIngle-phase—and all D.C. systems.
An outstanding feature Is the low range which
fadlitates'the detection and removal of faults in
the early stage of development.

18iuLy 1947



Fine copper wire is drawn on
British high speed machinery
using Diamond dies, thus ensuring
perfect finish and gauge, to meet
the most exacting specifications.

Telephone : ABBey 2771 (Pte. Br. Ex.)
W orks; Enfield, Middlesex.

The rather rummy looking object

above is one section of the new

DS Bkirt for surface mounting the

DS conduit box type socket. The

other section i» an absolute twin,
and they get to-
gether as shown
below.

This enables the skirt to be fixed
after the wiring has be en completed
and means greater ease for the
wlreman.

Just another ingenious addition
to the DS Fused

Plug and Socket

range.

Announcement of DS Plugs Ltd., Manchester - London - Glasgow. E1M47
18 JULY 1947 THE ELECTRICIAN



THEPHONES Lit.
22, LINCOLN’S INN FIELDS
W.C.2

TOUG6 H R U B B ER

SH EATHED CABLE

\0 CLES.S. REQUIREMENTS
As supplied to H.M. Government Departments

In T.R.S. and P.V.C. (Plastics)

THE ELECTRICIAN 18iuLy 1947
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Whatever method of mechanical
is used, the output of the
accounting machine is largely
governed hy (a) ease of handling the
account cards, and (b) speed in
locating and replacing them. Ease
and speed were therefore the chief
objects of the Roneo designers in
creating the Roneotol System. How
well they have provided the answer
isdemonstrated by every installation
in use. The cleverly spring-loaded
“ History ” cards and the equally
clever Rocking Guides are the secret.
At a touch the cards fan out, giving
a' sight of every account in the
section. Individual cards are offered
fast as they can be extracted
and speed is limited only by the
manual dexterity ofthe operator.
Replacementisequally simple

— and equally fast. The
correct location of every
returning card is immediately
visible and the risk of mis-

filing is virtually eliminated.

RONEOIAQ- MICHNE LHDAER RCBTING EQUAMVENT

catt;h am /

de m ejcé orcperaf

RONEO LTD « 17 SOUTHAMPTON ROW  LONDON W.C1 « Tel: Hoi. 5821: Works, Romford. Essex
Branches throughout the country 1j.,*

18JuLy 1947 THE ELECTRICIAN
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ONYUKEP IT

Of course, you can ! The Lundberg Secret-
key Tumbler Switch ensures that no unauthor-
ised person can tamper with your lights. A

specially designed turn-key prevents operation The Type 50 B Variac,
by nail-files, pen-knives, etc., a positive safe- handling 7 kVA at 230 V in. represent« a
guard found only in this Lundberg model. valuable addition to tte Variac range, and
i . . will find many applications in Industry.

This switch is only one of nearly a thousand

Lundberg Specialised accessory designs. As 50 B 7kVA Input230 V (tap at 115
with all good things, supplies are restricted, V), output0-230 or 0-270V. Rated
but we are doing our best to ensure current 20 amps. Max. 31amps.

distribution o
Excellent deliveries con be arranged. Most

um types are in stock. Other Variac types range
from 165watts to 7 kW. Write far bulletin

424 E and circular 146 E for complete data.

COMPANY
A P LUNDBERG & SONS LTD (Established 1882) 180 Tottenham Court Road, London, W . |
491-493 Liverpool Road London N7 and 76. Oidhall Street, Liverpool, Lancs.

THE ELECTRICIAN 18 JULY 1947
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M r? Beato

had to U yht
(w r loffodw i by

o ii Lom ps.

today there’s

the wonderful lamp

aS .& C . PRODUCT

Advl. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2.

j8JuLy 1947 THE ELECTRICIAN
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fusing facilities

IENGLISH
mELECTRIC
R” TYPE

ISIEMEN’S
500 v. D. C.
TRACTION

JSLYDLOK

*REWIRABLE
FUSE LINK

SIMPLIFIED
ADAPTABILITY

The larger sizes in the New SLYDLOK Fuse

range provide four alternative degrees of
protection, from 250ACDC3, using the
standard SLYDLOK rewirable Fusehnk (at

the cost of a fuse wire,) to 500ACDCH4,
using one of three proprietary makes of
H.R.C. cartridges, as sketched above, all

without change of holder.

Lower, but not higher, rated cartridges may
be inserted in each respective size fuseholder
and, equally important, neither can be inserted
or used in the base without the other.

EXCLUSIVE TO THE NEW

The fuse you will

eventually use

EDWARD _
& Co. Ltd.

Manchester.
dm E.W. 13

Sharston Road, W ythenshawe,

THE ELECTRICIAN

A Complete

First Aid

Service
FOIt INI>LSTIEV

BY THE PIONEERS OF
INDUSTRIAL FIRST AID

. ©
As pioneers of oot AID CASES
Industrial First
SURGICAL
Aid, and actual DRESSINGS
manufacturers, MEDICINAL
L REQ UISITES
we invite your
. AMBULANCE
enquiries and SUNDRIES
place our ex- AND
pert advice at AMBULANCE ROOM
. FURNITURE
your  service.
CUXSOIV, GERUAU» & CO* LTD.

OLDBURY, BIRMINGHAM

PHASE SHIFTING TRANSFORMER

Particulars
on request

ELECTRIC CO. Ltd.

Zenith Works, Villiers Road, Willesden Green
Phone: London. N.WJ. Gram,.
W LIcsden 4087-8-9 Voltaohm, Phone, London

18 JULY 1947
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you ¢m hop & MaN with a good n a

“ Came at me like a cannon ball — the idea that it can he made
in rubber. Must speak to Lorival about it!”

RLBBR CR ALASTICS?

While each material possesses its oun characteristics, in many applications
one is as suitable as the other, and in these times of scarcity it is as well to
have this in mind. Firms in need of components, complete articles or
packaging should seek our advice, which is based upon wide experience and
specialized knowledge. We produce articles in rubber and ebonite as well as
plastics, and our service includes design and manufacture.

LORIVAL PLASTICS

18JuLy 1947 THE ELECTRICIAN



JU B ILEE

1897 — ul 47

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 & CO. LTD.
‘Electrical Engineers

and Manufacturers M A T E R |A L S

WYLEX WORKS Varnished Cloths

WYTHENSHAWE IN SILKS AND CAMBRICS
MANCHESTER Tapes
IN SEWN AND SEAMLESS
BIAS FORM
Guaranteedto B.S.t. Specification
W'Y LEX
ELECTRICAL

ACCESSORIES

IVylex must be good

WELLINGTON MLLS
)
Ttd' phecce*: D*«ru:%vmn)

THE ELECTRICIAN 18JuLy 1947



if yau recuire Gitton Sk ar Brend coasd aqqerwires. ..
’Phone: Prospect 1032 (3 lines). Wire: “ Encosil, Richmond, Surrey ” ~

or Write to :

KENT BROS. ELECTRIC WIRE CO. & E. H. PHILLIPS LTD. f

KEW WORKS, MORTLAKE ROAD, KEW GARDENS, RICHMOND, SURREY |

Our Byword is Service

PRESS TOOLS
PRESSINGS
MOULDS
AND JIGS



LONDEX for RELAYS

for AC. and D.C.

including time delay
Relays, high sensitive
Relays, synchronous
process timers and
complete control plants.

Ask for leaflets REJE

LONDEX LTD

V-'_"'m  MANUFACTURERS OR RELAYS. . .
'207 ; ANEREY ROAD LONDON —SE20

St Mrefailutrs:
OURATUBE s WIRE md
FELTHAM » MIDDSX

Sales Resistance

— often one of the most tiresome forms.
Electrical resistance, on the other hand,
need not be tiresome, especially if you
investigate the propertiesofthe well-known

Brightray series

alloys.

HENRY WIGGIN AND COMPANY LIMITED, WIGGIN STREET,

DURASLERVE

DURATWINFLEX
PURATHREEFLEX
DURATHREECABLE
DLRAWHCAB E

DLRATWINALAT
| DURATHREEFLAT
DURAWIRE

DURACABLE

of nickel-chromium
It will save you much trouble.
Write for a free copy of our booklet
‘Electrical Resistance Materials.’

BIRMINGHAM, 16

. 4BWH

THE ELECTRICIAN
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SW /TCH

THEFEATURES YOU HAVE

SO UGHT/

©S 1 ow
break/Quick
make.

« Self-clean-

I'hea(k:)ovf?showitﬂe %%5&5 ing impact
i- Craft switc

which_ is incorporated contacts —
with Surface and Flush  will not arc

switch and switch socket . ’
COVers. pit or cor-

rode.
e Heavy copper fixed and
moving contacts, silver clad.
Self-aligning slider action.
* Floating movement— elim-
inates pivots.
= Springs under compression
— not torque.
« Small, compact, completely
enclosed and Insulated body.
 No exposed metal parts.
e External wiring applied
direct to contact surfaces.

The cutaway illustration reveals some of
the features which have established the
easily and cheaply installed Hi-Craft A.C.
Switch as the strongest, simplest, most
efficient and safest switch on the market.
These claims are endorsed by many users
(including local authorities), and proven b
National ~Physical Laboratory tests whic
included 100,000 continuous™ operations in
circuit without affecting mechanical or
electrical efficiency.

Approved by M.O.W. and conforming to
B.S.I.S. 1299/46.

smraredRoup 1D CRAFT

A TYPE FOR EVERY NEED

Supplied In Surface and Flush Single
and Multi-gang models to fit all wood
and metal

wall boxes. Various cover

styles, with sockets and

switch sockets to match.

Details and prices on

request.

5AVP. AC

ELECTRICAL PRODUCTS LTD.

products 25 ‘Manchester Square, London, W.l. Tel: Welbeck 7941

18iuLy 1%
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Toaster with Rack

ROWLETT

6 Slice Commercial Toaster

Electric Fire with Inde-

400w. W :
pendent Boiling Ring

Towel Airer

iip gl 9gjB |

ErMiant Permanent
Colours

RED ¢ BLUE <« GREEN
Yellow-white- black

PACKED IN CARTONS OF
LITHOLITE INSULATORS & 100 WITH FIXING NAILS

ST.ALBANS MOULDINGS LTD. CRITCHLEY BROS. LTD
W A T F O R D BRIMSCOMBE « STROUD —-GLOS..

'PHONE : WATFORD 4494 Phone: Brimscombe 2208

THE ELECTRICIAN i8JuLy 1947
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CHA®cery
TelePhone
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RESISTANCE
W IR E

80/20 or 65715 Carefully cut around
NICKEL CHROME Steel and Brass Rods
of various lengths,
« DRAWN TO RESIST- from " to 1” in
ANCE, NOT TO SIZE diameter, we have
+ BRIGHT ANNEALED— millions  of ~Whit-
OXIDISED OR HARD worth  B.S.F.  and
DRAWN STATE B.A. Threads in
stock. Send us your

*+ SIZES 20 TO 47 S.W.G. enquiries for

OR TO B & S GAUGES
Contractors « EVEN SPOOLING

ADMIRALTY « G O O D DELIVERIES
WAR OFFICE GIVEN Large Stocks

ARMINISTRY Prompt Delivery
STAINLESS STEEL WIRE Co. Ltd.
The Barracks . Langsett Road TELCO LTD.
Sheffield, 6

3 NEWMAN ST. LONDON
Telephone: 44241-2 Telegrams: Fynewire, Sheffield w1 Museum 5701

PROMPT DELIVERY
HCH SHD

ELECTRIC INDUCTION MOTORS

Scophony fractional horse-power motors are units of concentrated
energy giving extraordinary high performances for their size.
Specially designed for use In aircraft, marine craft and wherever
space and weight are restricted, they are extremely reliable.

A Scophony product means it is a precision job.

Full particulars sent on application

SCOPHONY LIMITED

THE ELECTRICIAN 18JuLy 1947



Also at
BIRMINGHAM
MANCHESTER

GLASGOW
NEWCASTLE
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DCCR/CALL
ft -BRINBS HARMONY
TO THE

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.

PRICE

4 7 ° 6
plus Purchase Tax
Transformers for use
with the Melo-chyme
door Call - - - -

15/6

173

"G
a
Y4 -
£
ft M

H & D CHURCHILL LTD.

(Wholesale and Expart)

WALNUT TREE WALK, KENNINGTON, LONDON, SEEfl

THE ELECTRICIAN
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You don’t require extra
flux when you use Ersin
Multicore Solder. It con-
tains 3 cores of super-
active non-corrosive
Ersin  Flux. Ensures
rapid meltin% and flux
continuity, thus speed-
ing up soldering opera-
tions and eliminating
waste, with freedom
from dry or H.R. joints.
Sound joints can readily
be made on oxidised
surfaces.

MULTICORE SOLDERS LTD.

MELLIER HOUSE. ALBEMARLE ST., LONDON, W.I
Tel. : REGent 1411 (P.B.X. 4 lines)

FOR

SA FEI
CONDUCT

k jm
M fig

POLYTHENE INSU-

LATED and sheathed with P.V.C.
let us send you details of the wide Range available

c ablesAnd Plastics
m’ Fli-i LTD...
9 NEWTON RD LEEDS.7.

THE ELECTRICIAN

FOR ILLUMINATED MODELS
ADVERTISING SIGNS > FLASHERS

Unidirectional or reversing, with or without self-
switching, 100/110 or 200/250 volts A.C.
INAL .

Unidirectional Vex 280 RPM 60 min. per rev.
TORQUE: Reversi 0 |bs. In. nmex
Unidirectioral 37 Ibs. in. max.
For: Operating valves, dampers or rheostats, cinema
projectors, rotating screens, illuminated signs, small
working models, Geneva movements for drum-
type switches, rocking baths, work movement,
soldering and welding fixtures, continuous turning,
feed of light strip under process.
R.Q-39) Sendfor List No- 302-1. D

DRAYTON REGULATOR §
WEST DRAYTON

INSTRUMENT CO. LTD.
West Drayton 06tt MIDDLESEX

The LEXINGTON de

UNIVERSAL ELECTRIC

WAFFLE MAKER

luxe

The first post-war British W affle Machine
Designed to supply the popular domestic demand ; also
foruse in the catering trade in Home and Export markets.
* This appliance is now free from Purchase Tax and
has been approved by the Good Housekeeping Institute
and major electricity undertakings. <« Aluminium
throughout in polished or anodised finishes. ¢ Grease
tray with rubber feet protects polished tables.
e Incorporates full safety measures and conforms
to |.E.E. regulations.

A.C./D.C. 200-250v, also ioo-iiov models available.
Load only 900 watts. Guaranteed 6 months.

COOPER MANUFACTURING CO.,
Hanway Works, Hanway Street, W .i.
Phone : MUSeum 9779-

18JuLy 1947
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Clear as crystal . . .

To the optician this prescription is as clear as the lenses
it specifies. To the electrician it means nothing.

The modern specialist cannot hope to master the secrets
of another’s trade. He has enough to do in keeping abreast
of developments in his own profession. If his eyes give
trouble he seeks an oculist; when he needs medical aid
he goes to a doctor; for legal advice he engages a solicitor
... for expert opinions on topical problems of every Kkind

he relies on

The Listener

A BBC PUBLICATION EVERY THURSDAY 3d.

THE ELECTRICIAN
D

18iuLy 1947



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 “‘staysput”— light
exactly where you require
it.

ADJUSTABLE TABLE LAMP

QORNERCRCFT (PLASTICS) LTD

subsidiary of Comcrcroft Ltd. ACE WORKS, COVENTRY

W. 12L

ENGINEERING CO.,

(NOTTINGHAM) LTD.
HASLAM ST., CASTLE BOULEVARD,
|du- NOTTINGHAM k

*PHONE: NOTTINGHAM <068 <3 Un«)
*GRAMS: CAPSTAN. NOTTINGHAM

ON AIR MINISTRY. ADMIRALTY AND
WAR OFFICE LISTS

REPETITION WORK
IN ALL METALS



For sixty years we have maintained our repu-
tation for accuracyand efficiency, and in this, our Diamond Jubilee Year, weare
proud to offer to the trade, refractories of the highest quality at strictly
competitive prices.

Wreiuire insulators of?uaranteed(reliability and efficiency, Iet)us qulo_te1ou.

W ellington Street, Burslem, Stoke-on-Trent
Telephone Stoke-on-Trent 84237/8

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

DORMAN & SMITH LTD. « MANCHESTER « LONDON GLASGOW

E2147
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CLASSIFIED ADVERTISEMENTS

SITUATIONS VACANT

SPENBOROUGH URBAN DISTRICT COUNCIL.
EI/HOT1UCITY 1)EPARTMENT.
Elcctrician-Wireman.

PPLICATIONS are invited for the position
)%I' Elgctrlman -Wireman in tlie above De-

ppllcants must have had experience_in the
repair of appliances tne wiring
|nsta||at|ons
ages .and WOI‘kIn(N condltlons in _accor-
dance’ with N.J.L District _ Section
h ‘B.” Preksent rate 29.25d. per hour for a 4r-
r we
elntment will be subj ect to the
Local Go ernment Superannuation
and the successful candidate will be requlred
ABSTS a medical . “examination.

and

ications, stating age, experience and
resen%;osmon together W|th Bop*es of
ore orwar e

test onlals
Asht

Norman Ashton, 4 |neer

ectrici men
Market »Strget STeck%eaton/ anﬁpdaellvered not
later than Monday, August 4

PE.
Clerk of the Council.

all,
C?eckheaton YORKS.
Uth July. To47.
rPHE Central EIectrlmtX Board__ _have
Avacanues on their permanent. »Staff for:—

1 Senjor Drau htsmen

2. Junior Draughts

3. Tracers (male or female)

Applicants for (1) must have had consider-
able ‘experience in “one or more of the follow-
in

9 g Elec&rlcal Iar¥out of H.T. Sub-stations.

C Steel an KI . structures.

IR'IXJ.  foundations,
and's ould state exper{ensce (if any) in taking

off and billin
tgor (@ should have similar ex-

licants

perlence byt not s0. exten f B

Commencm salaries WI| e not less than
AESJl) rae (Ixmdon are

Applicants must state age and give full
details of education, ications “and ex-

rlence and submlt 'th |r aé)pllcatlons to the

ngineer, entra lectricity Boar

Trafalgar uildings, aranq Cros London
*SW.I, "by Monday, the 28th July, 7.

THE POLYTECHNIC,
309, Regent Street, W.I.

SCHOOL OF ENGINEERING.
(0] EgUIR D for S,\Ftember next, a FULIj TIME
ALECTURE } ONSTRATOI!Q
TELECOMMUNICAT ONS SUBJECTS UE
Hl%her National Diploma and B.Sc. ng
standard.
Candi d tes should he graduates, preferably
Wlth in ustrlal exgerle .
Ir?/ ance with the Burnham

(I cal) Scale subtj)ect to the usual deduc-
tion r superannuation.

Fur artlculars and form of application,
Wh h ould be returned within two w k

te date of thls advertlsement maé/ 3
tained by send (g % stamg addr sse
oscap envelope to the undersi

D|rector of Education.

THE ELECTRICIAN

SITUATIONS VACANT

CORPORATION OF KIRKCALDY.
ELECTRICITY DEPARTMENT.

APPLICATIONS are invited for the_ position
o of M , I;})erlntendent fro Chartered
Electrlca Eng eers, not excee g years
% e held a respon5|b e [posmon
|n the dlstrlbutlon depar
tricity supPg undertaking. Appllcants éhould
have ~ considérable ~experience sign
constructlon commlss oning and malntenance
E L.T. dis r|butbcin systems in-
cu |n su stations prepare
estimates and specifications for thls Work

and have a sound k owledge of

methods of street htln% b electrlcnt\’/
The salary and condltons f s rvice will be
in accordance with the Aqr

Class E, Grade 3 (at resen £619/633 per
annum and the selected  candidate will be
requjre g a medical examination.
Aéor{)llcatlons ndors Mains ~ Superinten-
dent," stating age, quallflcatlons training

and ‘experience, along with copies 0 n tmore
than three recent téstimonials, shoqul %
the hands of the undersigned not later t

Sist July. 19 300N H. MeLUSKY,
Town Clerk.
SKIPTON URBAN DISTRICT COUNCIL.
ELECTRICITY DEPARTMENT.
Appointment of Mleter Tegter and Installation

APPLIGATIONS are invited for the position

Meter Tester and Installation Inspector

Aﬁ)apllcants must he ca able of testlnlg smgl
se meters and Ximum

ators. -and also must be acquainted Wlth
rl’ﬁ t%llzliitilt?ns governing all typeS of electrical
Wages and conditions WI|| be in accordance
¥Vlth the _ National J0| ndustrial Council
or the EIectrlmt ug}\)dy Industry _(Zone
"B" presen per hour for 4/
hayr wee

The appointment will be subj ect to the

ga overnm nf »Su erannuat]||o
the successtul candidate will he requlred
to pass a medical examinatio
p Ilcatlons statlng age and uallflcatlons
ould be forwarded “to ‘the_un (erygne not
Jatl‘ilr thag the flrst post on Tuesday, the 29th

W. V. SMYTIIE,
Engineer and Manager.
Electrlcn Offices,

Caroline Square,
SKIPTON Yorks.

WORCESTER VICTORIA INSTITUTE.
XXJANTED for September teacher for senior
and a(g classes  .in Electrlcal
Engmeermg raduate or equivalent quall
cations. Forms of application and
g rticulars obtalnablie on re]celpt of stam fe
dressed envelope fro Secretary for
Education, 4. Copenhagen Street, Worcester.

T? LEOTRIOAL.—t eading, Birmingham_ Whole-

saler requires Gener I Manager. Essential
ualifications; anlser acquainted
cal Trade, abl to d|rect buyin %revmus
executive ex er. Large staff an urnover
exists. rem neratlon er-
manenc —FuI details, Box
ELECTRICIAN." 154. Fleet Street Ixmdon EO4
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SITUATIONS VACANT

STOKE-ON-TRENT CORPORATION.

ELECTRICITY DEPARTMENT.

Meter Testers (2), Grade 1
APPLIOATIONS are |nV|ted for the a_Pgomt-
1" me of ualifiedl Meter sters
A}Papllcants must be apable of testmg sin Ie-
R‘r se Fﬂoyp ase, and. D.C. m nd

&(I demand indicators, and |nd|cat|ng
an recording Instruments.
he wages ‘and conditions will be in accor-
dance with the Agreement of the_ National
Joint Industrial Council for the Electricit
Su&)ply IndustrQ/ wages at resent £5 17s._64.

SS.“per wee orty-se hours. e
0|ntments WI|| be subgect to the provisions
o the local Superannuat and the
succes fuI candidates will be reqU|red to pass

I tI exammatlod ¢ th dt |
ication form a ur er ea|s ma

lie gbta;iine ro rh neral P/
Electricity Department 3d K|n swax Stoke-
on-Trent. Com leted a pllcatlo s should be
returned in the envelo rovided so as to
he received not later than riday, 1st August,

7. ITARRY TAYLOR,
Town Town Clerk.
STOKE- 0|\| TRENT.

LINCOLN CORPORATION.
ELECTRICITY DEPARTMENT.
Assistant Meter Superintendent

APPLIOATIONS are invited for the position

"mof Asmstant Meter Superintendent_in a
Class h "“Egn){ hase Meter Testln De art—

shoul ave
technlcal tra|n| be conversant
with the mainten nce of all t e of Meters
and Instruments The cond|t| s of emplo -
ment will be in accordance with the N t|on
omt E oard Agreement, and the salar WI||
gra e 8a, Class ;7 at present 7 per

The successful candidate will be reqmred to
Pnass a medica exammatron an P oint-
Su erannua?lgﬁb o to jhe (flaclat(i;gr\t/se sho%rlltd
hepforw ddd to tlhe undremgﬁw ) d ﬂ!d

rcerve ater than enesa, e
B Roguee 190 Y

P. NEWLY,
ineer .and Mana9
Iectrlcng Depa ment
Slde N rth,

H.M. COLONIAL SERVICE
AIPPLIOATIONS are |2vr|tead for_the post of

En

cturer in Engmeerln

Technical Instltute Lagos N| eria. Can
dates should late  de ree
|catlons Pr an ? va ent stan ard
ification o profe sronal Pre-

V|0us teachin experlence 1S desnable

The teaching of Electrical Engineering is a
r}ew delr])grture For th Instltutg and at first
e sta work attaine st udents

will not he hi
will be in com
the Institute

. The successful candldate
ete charge of this Section of

e will berequired to organise
courses of instruction and to teach Day and
Evening students.

Salary £660-£1300 according to qualifica-
tions a d experlence

The IS pensmnable Terms of service
|nc|ud free quarters, free passages for
officer and Ife on ent and on

oint
leave, autfit aIIowance oprGO on first appomt—
menft free medfltcal attehntlon andtho ] ave
on fu a er eighteen months our
% sgv n aavs orgeac?t month of reS|dent

service. Income tax is payable at low West
Afrlcan rates on

gg) icants. should write at opce to the
D|r tor of i Recruitment  (Colagnial Service),

Victoria_ Street, LS tatin
g Lprofessmnal
experience

18JuLy 1947
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SITUATIONS VACANT

UNIVERSITY OF BIRMINGHAM.
FACULTY OF SCIENCE.
A PPLICATIONS are_invited for the pos é’f
"Lecturer |n EIectrlcaI En |neer|ng (Grade
at a of £750-£850 p.a. The
_Ip ointment WI|| ate from Ist Octé)ber 1947.
he quallflcatlons reqaune should . include
those 'necessar the principles of
EIectrlcaI MaC|
Three Rles of applications,
names of three referees, should’ he
the undersb\gned not later than 12th August,
i, hom further particulars may be

C. G. BURTON,
The University,

Secretary.
E?HHNGE‘A‘M

July, 194
A RMATURE winding Charge-hand required
- for repair shop, to control female Iabour
small  Armature and Stator W|n |ng
%ohcant must have experien nd
—The M dland Electrlc Inﬂalla-

Works, Upper Villiers

with

t|0 Co.
Street, Wolverha
U' NPERIHNCED Industrlal Lighting En-
w"gineer required for London area. EXcellent
rospects for the ri h ty e of man. Appl
éIVI g full partlcuI[] —Vert s Ltd., gd
uay® Street, Manchester,
SITUATION WANTED

VOUNG man, years of age, energetlc

single, and W|II|ng to travel anywhere in
the world, wishes employment Have spent
several years in the . tropics and remalned

Ex RAJ wide electrical experlence
Put WI|| tak syitable empI? ment, r]e-
erably in te OpICS or trave C? in, 't
tropics.—Box L.F.
Fleet Street, London,
FOR SALE

pI‘RCU|T BREAKERS! 15amI;TJ] 250 v. Sing

Pole; com Iete W|th automatic overload

CUI OUt I'O st | d ct%nﬁtructlon
m «U. naertakings . as
C PUSGS ?pt}/sedj n COﬂjUgCtlon

DI TRIB ARD .
y X . or SSP 5 ad1 vr\r)o%d

?gses |mprove<¥ de5|gn and f|n|sh No permit
and SMITHLITE FLUORESCENT

lﬁp ‘Squirrel Cae
IQ:{()j ctlon Motors (T|II|ng Stevens), 400/440/3/'
INSFEJLATORS Suitable for overhead service
cables, Bakelite, brass inserts; screwed P,O.
thread for pin mountlng vertical type with
drlp groove, 53 In. high, 3 In. dia.”" Large
%uantltles avallable;,'sample 2s. per returh.

pjop

iscount on guan

WOOD SWITCH BLOCKS 3L |n round and
square,, 6 in. bg_ in. by 1lin; 9in. by 3
by 1 in. and in. by 6.in. b 1|n Whlte
Enamelled and Walnnt F|n|sh om 6s. 6d. to
6s. 3d. per dozen respectlve¥ D scount on
uantities and for natural finish
ETROPOLITAN ! DISTRIBUTO LTD.,
-pLECTRIC MOTORS A(; and DC. Wi

K ISUI? g/ ‘k;pes and_ sizes_ of Electrica
Machin ry—SIo Speed Reduction Gears can

be supplled to customers’ requirements with
sho deliveries. Send your enquiries  to
The Electroggwer Co Ltd.. 3. Retreat Close,
Kenton. Middlesex. Tel.; WORdswor

ramlc Rods sunable no-250v., O0OW.,

o 101 in.. 5)n. dia. leferent threads

IS each Iots 5(I)0 Alsol complete 80/20
Wile.—Sple “Agent. Rlchard 1Voss, 6, Merton
Way, Hillingdon, Middtx

THE ELECTRICIAN
E
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FOR SALE

YARDS . 3-co Glace
%%%Cotton ?:Iex SSFOl 18} anﬁ
uantl of twin-co 4G, Nickel-
hrome esrstance ere 65/15% bg Fox and

Concordla 5 Tons 1- ard commer ial purity
aluminium strip s and Northern AIu
Cos |n orlﬁ{na cors 131|n wr 3{228
ard alum|n| m rod. 2

Tons 3 |n dia duralumlnlum rod. P
enquire Whyte-L eafe Machine Tools i
Road; S. Norwood, S.E.25. ADDlscombe

KA $ h.p. NEW "ENGLISH ELECTRIC"

Motors, 230/50 Volts: Sln le Phase: Cant.
Rating. Pirice £8 with = order.
2Delrverﬁ/ |mmed| te, Ca}rrlage 2s. 6d—Stark,

itc
K AMP SW ITO EPLUGS.—Three pln surface
‘w‘ metalclad complete _ with
Post free, 17s. 6d. each. Reductlo f r u n-
in dozens. 16s. each in

tities. _175. ‘each,
lots. Cash  with order only.—Pruden ~ and
Pope Church Iload Upper orwood, S.E.19,

14%6." "Get our reduced

TeP Livingstone e )
Summer Prices for PENCIL type electric
cles, single-

T fLAUST Fans,

pxh 00 r.p.m. tota y enclose)d induction;

in, dlameter blades, £3 5s. 6d. each; 10 in.
£3 15s. 6d.

diameter, —Johnson Englneerlng,
319, Kennlnston Road, SJ3.11. REL. 1412/3

"ONDENSE . Transformers (all
'-Jtypes), Relaxs Junctio etc., and wide-

t|t|es of Electrrcal Accessories
I —MM.C.,, 206/210,

110 volts
ag r and blower
one unlt

As new.—Hurst Elec-
tr|ca| |ndustr|es Ltd., 75a, Well Street, EO.
TeI Amh st 4166,
100 KW ngerator
p compound, sleeve earrngs
pro ected, wit swﬂchboagd cokmprlsm
cjrcuit breaker, of.
Euaranteedn tf‘irstcass condeiltlon X% ia[b
|mmed|atel One— h.p._ motor, Laurence
starter

Scott For e Blowers,
prox. h. Moto

v,, 450
screen
volt-

r.p.m. 220v. DC complete with
field " re ulator ecqnditioned,
Ex sto ck EIeetronow Co. 'Ltd.. 3, Retreat
Close, Kenton. WORd swortll .
OOCKEISZBO\E/md PLUGS gheavy |ndustr|a|
am ree plugs.
pole/and earth wrth Tpl S. GI nd and scrgwed
ring. Sockets, 2 and ear flange
mountlnﬂ threade to match u,t\gl Com-
lete with . chained _socket cover. New and
nused. Price 13s. 6d. er un|t ‘delivered.—
Cox and Danks, Ltd,, I Machinery
De&)artment London; ggF Road, Felthan,
. chester rederick Road,

ACK PORTER LTD Bargains.—New small

%uaranteed D.C. Mafor GENERATORS, dua I
wi |n|%; Iamlnated flelds oar radlo %?

voIt put volts. 50 milliam %ult

ile

6d

Super 12 vot odels, for
ampllflers 850 120 mll?lamps._ 1%. 6d.
|brato cks 6 volts “ Masteradlo 7 and

0 120 volts, milliamps,
%Varanteed warking and compl 15s. Cash
order.—Jack orter,  Ltd.

Radio),
uCollege Street Worcester Phone 2 ( )
DYNAMO & MOTOR REPAIRS LTD.,

Wemble Park Mlddlesex
Telephon tﬁ g
Also at Phoenl Wor %r Ve, Terrace
Soho Road, Hands orth irmin

Telephone: Nort ern
REBUILT MOTORS AND GENERATORS

Long deliver an often be avorded ut
regggrsn n or%reftlasceecgﬂpﬁlus ant of a\n% sprze
SEND US. YOUR ENQUI Y

OVER 1000 RATINGS ACTUALLY IN STOCK

the electrician

FOR SALE

TTVCKBRIDGE TRANSFORMER, single phase

% output, 5 primary volts, 480, secondary

200 £15 or offer —Austr | Devélopment, Ltd:,
%, 'Gresham Street, EC.2

TUNCTION EIectrlc irons, complete Wlth

u Stand, Switch connector, and Flex, ain

romﬁt delrverles (beautl ull

vallable ver
chromium plated e flnest of its kind 1
voltages), with

orld, 'A.C., D.O,, a
rich . range of  other Household Elec
Appliances. Distributors: Brooks and Bohnl
ictoria Street. London A1
P LU RESO ENT LIGHTING B livery  from
x stock of 5 ft., 4 ft. d 3 ft. fittings com-
lete wrthugear and tu V\/r rom £7 su Ject to

su tra
Bgtﬁael R%dr OnDlstrrbutorsCLéd %9 118&751{50rd
L>A(gKINGy ases for Ex vao etc.—. Rawle
and ensm ton Avenue,
London, E12 ’Phone GRAngewood 2003.
Heatme Furnace modern, aII electric,
Birl td. Thermostatrcall controlled
fom\plete wrth aII egurpme mterna
en 4

Ltd., Staffa Works Staffa Road Leyton

PORTABLE Arc Weldlng Sets
% Driven “ Petbo,” .
300 amps

300 amps,

2oh 200400
R 30/1/50 Petrol Driven
Ge erator drrect coupled to Coventry. Climax

“)ND

and
srze 0

One Petrol
One _Petrol
One Electrio

Engine. Mounted on %}eel Chas is. A/C.
Motors; Two 7 h.p.  415/3/50 .p.m. SR
BE. Vertical _mountlr)‘g With O.I. Starters.
One 11 h.p, Siemens 440/3/50 1000 r.p.m. S.R.
P.B. One 18 h.p. AD. and M. 420/3/50 5/ r.p.m.
S-R._BE. On hp Croméjton Parkinson
400/3/50 1500 r.pjlgo . 44 P
Siemens 440/3/50 rp.m, SE. PE —Details
Erl%rlrjtghA W Barker and Co. Ltd., Colnbrook,
Wi ly all types of Presspahn
1T Insu?atrn Bl)e/ces to y&/’our specific t?on

?\(/Iangfac%lfné Co,, 92 Statpgneﬁloagd S_Tvvlna oenX

A KD, SATCIIWELL thermostats tubular type
VtJGn iable 10 de degs.” C.

3000 W|re Wound potentiome ers y Fox and
B.B.R. 50 wa a ohim waftt
loading.” All brand new tested stock offered,
suk;tsrte}j t|a||§/NI dlscouHaed lor quaBg\tllg)resa
E?ectrlcgaﬁ Works. Lea}cester '

TTE.L. (ELECTRIC), 29, Grosvenor Read,

“ "lford, Essex—Radio and electrical whole-
salers since 1930; stock lists always available.
f>RITISH Electrlo Co (dBecobLtd cah su pr%

‘-'most types o
stock.—BrTitish Electr

Iglie%ra E'grrrst%nzt?/g?/ L%er Road Rott?erhlthe

|pIME SHEETS.—Our stock(prlnted Tim
Sheets are remarkably ap _compare
W|th speC|a Iy prlnted ones. On  decent
I|5y n. y 10 paper:—100, 3s. 6d.;
15s.; 1000, £1 7. 6d Post Free, send for
. Brown Ltd.. Box 26.

Buri Iey Lancs

p ENCIL Bars Bmllng Rings,
wired _to customers' %urr%menis
tocks Quarté/ uaran ee prra
and dlspatche
u stomers' re urr ments supplied. —rNeW
c’t\? {]Nof]tlrrw am) Ltd.,, 6a, Peas Hi
ot

pLUORESCENT LIGHTING UNITS 4-ftl and

5-ft. Self Contained . and complete with
t bes erte for ne |IIHstrated trade IP
nqurrres |nvrtedosrom uying agents for

R/mgr —N@ Goodge Street, W.I.

sample. —
Flat Bars,

Largg
wir
Special elements
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FOR SALE
VWRITE for particulars of the SCEMCO 15 A
switched Socket E ur acgk Dellvery 714
ays orders In _ rotation LTD.,

cémco  House 6/7, Soho Street, S.W.I.
TfLU ESCENT GHTING . — 80 _Watt
x Co ntrol Gear er# The . Scemco
Unit” guarantees medlate starting re-
ardless ~of cuts. Operates

SUQPI voltage
rom 160 volt: dispenses With Starter switch
%d hrg{J volta e strike, Enhances tube life.
arant eed De |ve ex stoc

—Partlcu ars fr Scemco
House 6/7. Soho Stree W

{En S, HEmie o s
Trans ort Exhﬂ)tlon at O |a—?uF flst—
26th. Send for Catalogues and ompli entary
Uikt SR Ll e w72
B one Gerrard 1461/

LU CENT  FITTINGS — Trough or
X Flush tx e f|tted H| Craft Ballast control
ear, with tubes. Delivery from
ock—A&)plé/ SCEMCO LTD,, Scemco Hoause,

treet, London, W.I. Tel.: GEE.

PLUORESCENT LIGHTING—1000 Fittings
x _complete with tubes always in_ _stock, for
immediate delivery. _Send for our 15 page List
Price Illustrated” Catalogue. Generous dis-
ggght t?_ Export, Wholesale and Trade
TD Scefmco Housg, 6/7, Soho Street
London Telei)hone GERrnrd 1461-2-3
PLUORESCENT LIGHTING FITTINGS, 4 ft.,
x 40 watt, Flush and Trough com lete with
tubes and guaranteed_control gear from stock.
—Applg/ CEMCO LTD., Scemco House, 6/7,
Soho treet Lond W.1. 3!

I-UNI.—The Push Bufton Flus F|tt|n%
Domestlc SW| ch Wholesale Enquirie
ly. detalls—SCEMCO " LTD,,
gg Soho Street London, W.I!

S, best quality, olished . wood,
“ Imitation walnuf. AIl 'standard _sizes_ In
ock at current rlcesW—IBEM. Co.. 252,

erners Street
'\_({ Fuse Boxes, 5 and 15 amp.,
ange Meters, Large quantity
C]gtmpfornents Fluore cent Fittin s

om_stock eenest prices
FIuorescent Spare Chokes in_stock,
and Power-Factors,

thousands

=+

St eet, Tottenham

pLECTRIC HOIST BLOCK ca acity 5-cwt.
to 7 tons, Reasonable delivery.—A "Morgan
algtrd Co,, SOL Wilkin Street. L ndon, N.W.5.
one
TJEAVY DUTY ARC-WELDING PLANTS.-
&) Price £36 10s. complete. Also
%j)ot Wel ers. £48 10s—John E. Steel, Clyde
ills, Bingley. ’Phone 1066
?
TANRIRATS, Ef Uegtorm CRTafiidy HaR
Sons (Forfar) Ltd.. Forfar. »
C ACKS and Bags in excellent condition for
Il commodltle as low as 4Jd. each. Write:
John “Braydon Ltd., 230, tenham Court
Road, W.I." Tel. No.: Museum
rPINNE|> TEEL ARMATURE BINDING
WIRE—AI even numbered Blzeg from 16
*w.e.-28 % supp lied from stock™ on 7 Ib.,
14 1b. Ig)r I rees
FREDERI MITH &
LTD..

MANUFACTUR RS
WORKS, HALIFAX.

PATENT AGENTS

MEWBURN, ELLIS &
UTINTI. DESIGN, AND TRADE HARRS,
70 & 72, Chzncery Lane, London, W.C.2.
Gremt: 11Patent, London*1 'Phone: Holborn 0437 [2 linct)
Andat—NEWCASTLE: 3, St. NicholasBulldInzs.
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SALES BY AUCTION

G. R.
By Order_of the of _Supply.
y 9 EPOIIJ',py

MINISTRY OF
. FEA N
Six miles fr rrbo En, Staffordshire.
Jb SELAND
0

are instructed to sell by Auction without

reserve, at the above Depot, on
TUESDAY, WEDNESDAY and THL7JRSDAY,

29th, 30th and 31st %
§L?|PMENT

a Iarge % ntrtes
INDUSTRIAL LECT! ICAL

and PORTABLE POWER TOOLS
|nc|ud|n abou
3200 O ORS varlou h.p.- and voltage, A.C.

'flame

and nc dJZ(I)g eared an
roof tric Fan Motors,
R/IC ALTERNATORS standard AC and

tages
20 CONTROL GEAR UNITS motor driven and
friction drive- 140 Boosters for voltage
control,. 10 Electric flex shaft Polishers
ntrin Grinders, 8 Suds Pumps and Sump

umps.
50 GENERATORS u
127 TRANSFORAIERS u
Riveting and Etchin
Spot elders 40 K.\V.A.,
][ansformers Circuit Bre an Rec-
lers, and other Arc We u&pme%o

Static gonde
St rters an ar%e quantlty of "small

In ustrlal SW|tch
uantity of Equipment, includ-
Contactors  Panels,

Ing; Panels
Furnace Control Panels, Testlng Panels,
s. Distri-

E q(uencg dangers SW|tchb8 i LSHT
Un h

its Dynamos and Super-Charges.
nati Grlnder HQ 1)

SoteeerBlta t|ty of Copper Strip
guapntlty of TRS and P.V.C. Multi-

ON VIEW Tuesday, Wednesday, Thursday,
Frldail and Monda%/ 22nd. 23rd, 24th, 25tti
between the hours of

a.m., an p
ADMISSION fo View and Sale
only. Each Cataloque will

to 72 KW.

to 114 KVA
Machines, %
omplete wit

L(ar?e

by Cataloct;we

ersons on V| W ays and one person
CATAIYOGUES One s |I|n each ( ost free on
recelpt of Post Ord er% may e obtained

Auctloneers
NOCK AND JOSE 48. Queen Street
Wolverhampton, Staffordshlre Tel.: 200/0).
NOTICES

‘T‘ECE Electrical and Radlo De artment f

witd. Johnson, ham  and orris :
which was transferre flrstl&lto George Lelgh
Street, and later to

an-
, followin the destruction of eir
warehouse in Trafford Park by enemy act|o
bs nﬁw e- est%bllshed 9t Jacem House. Trafford

A brfa with Trade Counter and Sligiv-
room facilities W[hl be malntamed at 709,
Swan Street, Manc

SIT TO LET

-BLACKPOOL DEPARTMENTAL STORE-in
“ hest position in town—has sites to let for
|nd|V|d al traders. Rental includes site
Ilg heat, modern fittings and equipment

d 'service. Unique op rtunlt?/ for "small
trader to en{oy store ularity in finest
holldaY resort of the Nort Thé Electrical
Department is stlII available for occupation.—
}erltle to K and K Store, 7-11, Victoria Street,

FOR HIRE
PLUORESCENT _LIGHTING UNITS FOR
N HIRE, WITH TUBES, per week or Ber
nth State requirements,—MOSS = BR
53, Goodge Street, W.I. MUSeum 533,
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BUSINESS OPPORTUNITIES
OCEMCO, LTD., Fluorescent Lg;Ehting
< Specialists, _annhounce_ their
SE to Electrical Traders and_ Elec
trrcal Contractors Applicants for & Sellrng

Eigh of * SCEMC ” Fluorescent Broducts
in fherr mdr\fldu dlsdtrlctf are |n m%_ dto
ra

I%e?er/ences must accomIp ny |n|t|a| enqurr
Applicants _will trea in_ rotatio

bein iven Electrlcal
S andg Cgontractors aIrez(idey

Mailin List. Su
Servrce—(?
0 their Acc
onsumer orders and en
as a result of the S

M EM
SCE CO LTD will for-
edited Agents, all Direct
urres they receive
MCO Advertisin

Local Press, Exhi
SCEMCO Accredlted
de Drscount
Cash Discount of 24 per
an additional Agency. Commission’ of
cent, on _all Sales in_the aIIotted
(32) SCEMCO Accredrted Agent
ardin

Afgent to receive, a
25 per cent, and
cent

terPrtory
receive full’ penefijts of the “ Scemco Gua
tee " re the replacement of Fittings
and Co one 1s. 4;) CO LTD. retain
the rrr%ht y nullify ‘an A(\J/S Agreement by
notice riting “should the
Accredrted Agents servrce In _any way prove
unsatisfactory, and S MCO LTD agree 1o the
Accredited Agent avrngn the same facility.
This notice |nvrt|ng Al cy Aggllcants fro
Electrical Traders and Contractors will he
closed aon or_hefore 30th Jul 1947—Scemco
. Soho Street an Soho
Square. Lond n, WA, Tél.: GERrard 1461/2/3
P IE TRIOAL ' wholesalers _and exporters
uire continuous supiplres of W|de range
of eI ctrical accessories for home trade and
ex ort._Permanent _business guaranteed—
LF.A., “ THE ELECTRICIAN? 14, Fle

Street Londo
XTEW Es RE UIRED FOR HOME
1’ TRADE AND EXPORT.—London whole-
salers an exporters with agents throughout
th world are prepared to ¢onduct extensive
advertrsrn schem to introduce new_lines.—
Send det |s o LEZ, “THE ELEC
TRIC 154 F Street Lon don EC4
C IYE Sellln%

throughout

Line—To
%e steel nrckel Iplated
0 oal

doors: Stae orde ing.  Net
rice 15s. X_port enquiries
nvited. —Henbest Bros. Ltd., 26, Green anes,
Palmers Green, N.I3. Bowes Park 32

WORK WANTED

CTANLEY ELECTRICAL = MID., _ Latimer
oad, Teddington, Middlesex (Teleph ne
invite  enquiries for  complete
manufactu of electrical | "and
mechanrcal unlts
Ing capstan, turnln ,.mi |ng rilling, blank-
Ing,. pressing, soldering and assembly etc.
rred stocks of own material available.
RES—For vacuum _ cleaners, all
uypes reW‘]QOR% oESr S cralrtmpleetgtlmoalt%rs_
ree. Reconditioned éf?t y from £8.

giiacuums éaél mglkesD r?as % Hope Street,

UIRIES solicited for all Press Work and
£ Sam |n s een rates, proml\Portrdellver

ampt
Street B|rm|n am, 18 Cer pien
VAC UM CL ANER REWINDING SERVICE

and
delrve% and fuII

Bea
ratamsryﬁ R es, Ander
Phone Bly

REPAIRS
I OOKERS—We oan grveEg od elrver of
S namelle

eet Metal Vitre
Cooker parts.-JOHN KING ASﬂIE

LEESg LTD PYRO WORKS. C
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EDUCATIONAL
UNIVERSITY OF LIVERPOOL.
FACULTY OF ENGINEERING.
Dean: Professor(REG BatN?n MEng AKC,

p.HE Unrversrt awards t]he De%rees of
. En "

) er-
trflcate and D loma_in’ Enginéering.

Degree Candidates must pass an éxamina-
tion “or _examinations for Matriculation into
the University. Certificate Candidates must
submit evidence of having received a good
eneral education. Diploma Candrdates ust
ossess- the Certificate in En? g

The Courses are desrgne OI(-)JAStUd nts desg—

in
IQICAL o(ﬂ MARI GINEERS as NAVAL
METALLURGISTS, or
META LUR CAL EI}IGINEERS Thr% Courses
cover the subjects examination for Asso-
ciate Membershr of the Inst|tut|ons of Cuvil,
Mechanical and ectr cal Engineers, The
Institutions name ect to certain. con-
d|t|ons acce t the de ree of ﬂ in I|eu of
some Cases ole
exammatrons for Assocrate MembershrrP
egree of ng Civil Englneerr g
d] special examlnatron of
artered Surveyors Instt tion. The varrous
artments are _housed In commodious and
yv |I urp burldrnﬁ;s and provide ample
acl |t| or res
spectus of the Faculty, grvrn% par-
t|cu|ars of Courses and a large "number of

Entrance Scholarships and ost-Graduate
tudent E)s, may be had on application to

e un
NLEY D-UMBELL, Registrar.
WANTED
\WANTUO: 244 hjp., 1425 rpm motors.

OO dov g g I Reafes

A C. MOTORS 11 y
“"make fitted Wwith bal an roIIer t¥]pe bea

ings. Must he good machines,
ourselves woul buy AIternatrvey mo ors

rewinding will sidere Idfield
E/pgrm%eréqg 0., Ltd 96 East Ordjs_? Lane
'C' LUGTRIOAL steel sheet or Iamrnatrons of

b re%urt:ahbleeyaflge '014 an uarnltlt( tl)”
?EI Wofrs y % y by

a enset ec rica
AN nlimit e num modern AC motors

“ entI dulred for —essential waork.
ngh ash ices pald for suitable units.

We also es_of motors for con-
version and rewmdr Send detalls to_Sales

Bleffh'c'hester', %‘atson, 04, Upper Brook Street,
AUCTIONEERS AND VALUERS

RICHARDS & PARTNERS,

Auctioneers and Valuers of
PLANT AND MACHINERY AND
INDUSTRIAL PROPERTY,

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

Telephone: TEMpie Bar 7471

CORK

Phore : Victoria MI4/6. 7913

BRITISH CORK MLLSLTD,

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

Electrical heating elements
for every type of Industrial
and Domestic Heating
Appliance.
SPIRALS for
Grills, Cookers, W ater
——————————— Heaters
ELEMENTS for

Kettles, Washbollers,"5
Toasters.

HOTRAY WIRES . .

HOTRAY HOUSE, 157, CHESTER RD,,
MANCHESTER. IS. BLA 0160

BOOKSI”

FOR THE PRACTICAL
ELECTRICIAN AND
RESEARCH WORKER

PLEASE STATE INTERESTS
WHEN WRITING

H. K. LEWIS & Co. Ltd.

LONDON : 136, GOWER STREET W.C.I

Telephone: EUSton 4282 (5 lines)

< CHOKES for
FLUORESCENT
LIGHTING

MEICO'S up-to-date facilities include the
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 assembled—thoroughly
impregnated and carefully finished.
Continuous inspection and quality con-
trol ensure maximum uniformity and
silence in operation.

AVAILABLE FOR PROMPT DELIVERY

MICRAMATIC ELECTRICAL INSTRUMENT CO. LTD.
MEICOWORKSICONGLETON : CHESHIRE

TILIPHONE: CONGLSTON »07
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SERVICE CO.

MOTORS

MAINTAINED, REPAIRED,
REWOUND

Bought, Sold or Exchanged

15/17 HOWARD ROAD, LEYTONSTONE
Tel. : Maryland 2788

Motors, Generators, Transformers

REWOUND

ALL SIZES WITH MINIMUM DELAY

For efficient service wire :
“Porter,” Lincoln

PENNEY & PORTER (1932) LTD.

LINCOLN
‘Grams : Porter '‘Phone : 1706/7
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N ‘FE All-Steel Batteries

THE ELECTRICIAN

Containers, Terminals and
even the Plates are made of
steel and practically indes-

tructible.

Active m aterial totally

enclosed.

Completely inert on open
circuit and does not suffer
from local action and

standing loss.

N o corrosive fumes.

Alkaline electrolyte non-
corrosive to all cell parts,

including terminals.

voreUE, N [F E

Now availablefor all purposes except private radio and private cars.
NIFE BATTERIES LTD., Redditch, Worcs.
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Practical Training

"1 "HE publication this week of tho
JL report of the Joint Committee of

the B.E.A.M.A., tho Radio Industry
Council and the I.E.E. which has been
considering the question of practical

training as applied to professional elec-
trical engineers, should do much to en-

sure adequate recruitment in tho
industry for the next few years.
There is an insistent demand for an

increase in the number of trained elec-
trical engineers capable of filling respon-
sible positions in industry, and though
the output of the universities meets the
need to some extent, not all graduates
are regarded as being sufficiently con-
versant with practical engineering. The
methods of half a century ago, when
training was based more upon practical
experience than upon academic courses,
have given way to scholarship and
college apprenticeship schemes as a re-
sult of the higher technical standards
made necessary by engineering progress,
but it has long been felt in tho industry
that something of a return, at least in
part, to the old training methods would
be a desirable addition.

Many of the larger manufacturing con-
cerns with educational departments of
their own. offer facilities for graduates
and others to pursue a course of practi-
cal engineering on the lines suggested,
but since such firms are relatively few,
the Joint Committee was set the task of
recommending how the position could
be improved.

It will be recalled that the I.E.E. has
already published two reports on the
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subject of technical education and the
training of engineers, and that pub-
lished this week is concerned with in-
cluding in the curricula a broad prac-
tical training. This, it is pointed out,
would be possible by the provision of
two types of professional apprenticeship,
one of two years for apprentices who

obtain their technical education as in-
ternal students, and another of four
years for those who follow part-time

courses.

Pre-Graduate Apprenticeship

IN the case of the two-year apprentice-
ship scheme suggested by the Joint
Committee on Practical Training, it is
recommended that the first year of the
apprenticeship be served immediately
on leaving school and before starting a
main course of technical education, while
the four-year scheme is designed on the
same lines for those whose circumstances
require them to follow a part-time course
of technical study. The Committee offer
no opinion as to which of the schemes
is the better, in that the choice must
be governed by domestic considerations
of finance, time and so on, but both
types .of apprentice arc badly re-
quired in the industry and both would

have equal opportunity for advance-
ment to positions of senior responsi-
bility. The two-year scheme has tho

advantago that the year spent in pro-
graduate training would permit of an
apprentice being able to form an opinion
upon his liking of engineering and if
need bo, allow a change in vocation
before too many of Iris early years have
gone by or before he enters upon more
serious study. Space will not allow of
more than an abstract of the report
to be published in this issue, but it is
urged that the industry study in detail
the particulars we give, for there appear
to be in tho Committee’s recommenda-
tions, means whereby the intake of
much needed technical man-power in
the industry can bo substantially
increased.

Deferment of National Service

IN view of tho publication this week
of the report of the Joint Committee
which has been considering the prac-
tical training of professional electrical
engineers, a new edition of tho condi-
tions attaching to the deferment from
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military service of apprentices and stu-
dents taking full-time courses in certain
technical colleges, warrants careful
study. The I.E.E. has considered these
conditions in all their aspects and has
sent us a statement based on a memo-
randum by the Ministry of Labour. In
brief, delerment beyond the age of eight-
een may be granted under certain con-
ditions to student-apprentices in, and
other students of, engineering to enable
them to complete a course of prepara-
tion, extending over a period of not
more than five years, designed to fit
them for employment in a professional
grade—but application for deferment
must be made on form N.S.294, obtain-
able from the local office of the Ministry
and be supported by the applicant’s
employer. The |I|.E.E. document s
5900/78 and its details should be studied
with care.

N ationalisation and Cables

SPEAKING at Henley’s annual meeting
last week, Sir Montague Hughman,
chairman, expressed the hope that when
the electricity supply industry passed
to State-ownersliip cable manufacturers
would bo allowed to work as at present.
Nationalisation might have far reach-
ing effects on his company, ho said, as
there might be one authority acting as

buyer for the bulk of the company’s
home production. On controls, Sir
Montague declared that he believed

tlie Government’s intention was to re-
move these as supplies became more
plentiful, but on the subject of coal,
he expressed the view that it was one of
the major tragedies of modern times
that wo had got to the point where the
Government had to ask certain users
of coal to revert to oil-burning if
possible. If this country were not to fall
to a second or third class power, ample
coal by some means or other must be
brought up, not only for home con-
sumption, but for export. Tho oil im-
porters had enough work on their hands
to supply special needs, and it was a
terrible thing to realise that in revert-
ing from coal to oil, as many firms were
compelled to do, we were increasing our
imports. There was, continued Sir
Montague, nothing in his remarks to be
read politically, but he thought it was
imperative for tho safety of our future
that the coal underground in abundance,
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the surface in
home use and

should be brought to
sufficient quantities for
for export.

Load Staggering

ATTENTION was drawn in The Elec-
trician last week to the urgency of
devising some means of flattening the
national peak loads next winter, in order
to save load shedding oven more serious
to industry than waslthat experienced
last winter. As if in answer to our
appeal the Government are now con-
sidering the possibilities of staggering
industrial working hours. In last week’s
issue also, we suggested that the serious-
ness of the generating plant position
was not sufficiently appreciated,and con-
firmation of this point of view is given
by the fact that the Government are
finding it necessary to consider what
action can be taken against firms which
refuse to co-operate in regional arrange-
ments. W hat industry generally, seems
unable to realise, is that unless there
is some arrangement whereby the de-
mand on the national generating plant
capacity is kept to within a given maxi-
mum, blocks of industrial areas all over
the country will be denied -electricity
supply whether those areas like it or

not. Without that limitation on de-
mand the generating capacity of the
whole country would bo dangerously

overloaded, and the national plant put
into jeopardy. With the co-operation
of industry and it§8 willingness to stagger
working hours, however, these condi-
tions would be avoided, and load shed-
ding, if not eliminated altogether, would
certainly bo less serious.

The Fused Plug

THE publication by the B.S.I. of the
specification with respect to the 13-A
fused plug and shuttered socket will
have brought to a conclusion a certain
amountof the controversy which has per-
meated the industry over a number of
years, but it will not eliminate it alto-
gether. That this is so is shown by
the remarks of “Supervisor” in this
issue, who draws attention to some of
the confusion which still exists and must
remain while there is a multiplicity of
plug and socket connectors of various
ratings and types. Many of the housing
schemes being carried out, many of the
block dwellings being built are to be
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wired with accessories conforming to the
old specification on the one hand and
with accessories designed in anticipation
of the new specification on the other.
In these circumstances accessories de-
signed both to the old as well as the new
specification will have to be made, and
with the shortage of material and labour
prevailing, the supply position may
worsen. That the new specification
will, in time, take precedence over the
old, is not at issue, but since manu-
facture to its design is at present likely
to be difficult where materials are con-
cerned, it is suggested that the new plug
and socket may not bo altogether wel-
come at this stage.

For American Consumption

MEMBERS of the Edison Electric Insti-
tute were recently addressed by Brig.-
Genoral Wade H. Hayes on the subject
of nationalisation of the electricity sup-
ply industry, in such a way that though
few would perhaps find fault with the

generalities expressed, the overall pic-
ture was one of gloom. One of the
difficulties with such addresses is that

when they are given in the U.S.A., there
are few in that country intimate enough
with supply conditions obtaining here,
to bo able to separate opinion from fact.
W hether one agrees with nationalisation
or whether one does not, it must be
understood in the U.S.A., as it is here,
that the technical enthusiasm which
has made tho British supply industry an
examplo even to America, is in no
way related to politics and is not likely
to be checked by them. The lead which
the British supply industry has estab-
lished over its counterparts in other
countries is based upon engineering ex-
perience tho world over, and though in
the future the administration of the
industry may be different, its technical
framework, the high qualifications of
its personnel, its pioneering spirit and
ability to overcome operational prob-
lems—of which the supply industry in
the U.S.A. can, on account of its geo-
graphical position in relation to the iate
war zones and itsadequatecoaland plant
supplies have only read—will remain the

same. The supply industry of this
country has abounding confidence in
itself and the future, and intends to

make further progress under nationalisa-
tion or any other administration.
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Portrait—Mr.

F INDING mental relaxation in musio
and in piano playing, Mr. E. T. Norris,
chief engineer of the Transformer Depart-
ment of Ferranti, Ltd., has in other mood
made many outstanding contributions to
electrical engineering, while he maintains
his physical fitness in winter by cross-
country running, and by sailing and play-
ing tennis in summer.

Educated at Yarmouth College, Great
Yarmouth, of which his father was head-
master, E. T. Norris, after passing London
University matriculation, gained an open
scholarship at Finsbury Technical College,
where he completed a two years’ course in
electrical engineering. His early practical
training was with the British Westinghouse
Co., Ltd., from 1915 to 1917, and while
there he attended the Manchester College
of Technology and obtained the assoeiate-
ship. He served with the R.E. Signals
from 1917 to 1919, and on being
demobilised took the position of trans-
former designer with the Metropolitan-
Viekers Electrical Co., Ltd.

In the following year he went to
Ferranti, Ltd., as chief assistant trans-
former designer, and within two years
became chief transformer designer and had
completed the design of the first 500 000 V

THE ELECTRICIAN

E. T. Norris

transformer to -be built in.this country, to-
be followed three years later by apparatus
producing, for the first time in Great
Britain, 1000 000 V r.m.s. In 1928 he
designed the first British 1 000 000 V test-
ing equipment, forerunner of the building
of four 1000 000 V and three 500 000 V
h.v. laboratories in this country. The
largest power transformer built for the
C.E.B.—one of 75 000 kVA—was designed
by him in 1929, with a 50 000 kVA self-
cooled rating, the biggest of its type in the
world. Later work included a 80 000 kVA
power transformer—another world record
at the time. Ho then began work on
the invention and design of the moving
coil voltage regulator. During the war
largo numbers of these regulators were
supplied to the Services.

In 1927 Mr. Norris was made responsible
for the direction of the development of the
technique of h.v. surge production and
recording, followed progressively by the
direction of research and development
associated with the automatic control of
industrial processes, h.v. electrostatic pre-
cipitation and radio frequency industrial
heating. Other developments were his
invention and design of the Astatic
voltage relay in 1934, and the inven-
tion and design for the Air Ministry
of high-speed voltage regulators for short-
wave radio transmission, which he com-
menced in 1936.

Mr. Norris is a member of the I.E.E.
and its Council, and was Chairman of the
Transmission Section for 1945-6 and is this

year Chairman of the North-Western
Centre. He is also a member of the
“ Mechanicals ” and of a number of com-

mittees of the E.R.A. and the B.S.l., and
a fellow of the American I.E.E. For some
yea-rs ho was a part-time lecturer at the
Manchester College of Technology. He is
the author of eight papers and addresses
read before the I.E.E., of one paper for
the American |.E.E., and of over 200
papers and articles published by the
British and foreign technical Press. Over
forty contributions have appeared in The
E lectrician.

He was a British delegate to the Inter-
national Electrical-Technical Conference at
Paris in 1932, Prague. 1934, The Hague,
1935, Paris, 1937, and Torquay in 1938:
and he was a member of the International
H.T. Conference in Paris from 1929 to
1939 and last year.

Married in 1925. Mr. Norris has three-
sons, the eldest of whom has just com-
menced farming.
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CABLES

by C. C. BARNES, A.M.l.E.E., A.l.l.A

Part | of this scries reviews briefly, standard designs of screened type power cables for

voltages up to QO lcV.

Subsequent articles will deal with

the. various cable designs

developed to suppress, ionisation and permit the use of high maximum electric stress in
order to reduce the insulation thickness and minimise cable weights and dimensions.

T HE steady demand for progressively
larger blocks of power duo to the in-
creased mechanisation of industry and the
application of electricity to railways, mines,
factories and the domestic sphere coupled
with the use of buried cables for many pur-
poses where overhead transmission lines
were hitherto used, have resulted in the
developmentofinsulated cables capable of
operating at progressively greatervoltages.

B.S. 480:1942 (Paper Insulated Cables
for Electricity Supply).provides design data
for bolted, screened, and S.L. (separate
lead) type cables for voltages up to and
including 22 kV working pressure, but at
the present time there is no British stan-
dard available for higher voltage cables.
The term *“ supertension ” is applied to
voltages above 22 kV, and the following
notes review briefly the various types of
such cables available.

Belted type cables, as used for 22 kV
and lower voltages, have proved to be un-
suitable for 33 kV operation, since the
three-phase field is distributed in an irregu-
lar manner over core insulation, belt in-
sulation and worming material inthe inter-
stices between the cores, due to the lack
of uniformity possible when the insulation
is applied partly on the cores and partly
over the assembled cores, after they have
been wormed into approximately circular
section by means of jute or paper packing
in tlie spaces between the cores.

Thus in the belted cable the direction of
the lines of electric stress is continually
changed in accordance with the voltage
distribution on the conductors, so that at
any instant they are parallel to some sur-
faces of the paper layers, or have com-
ponents in that direction (tangential
stresses).

The electric strength of the laminated
cable dielectric along the layers (i.e. tan-
gential to the paper tapes) is only approxi-
mately ten per cent, of the radial electric
strength, and the effect of this pronounced
tangential stress is to produce local dis-
charges, known as ionisation, thereby add-
ing to the copper losses a further source of
power loss, which in time tends to form

* The final article of this series will pro-
vide a detailed bibliography.
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carbonised paths in the dielectric which
may eventually lead to breakdown of the
cable.

Another form of ionisation is due to
voidsT*, or gas pockets within the dielectric
resulting from imperfect impregnation,
bending of the cable during processing and
installation, varying load cycles, or over-
heating of the cables. Owing to their
lower permittivity the stress in these voids,
or pockets, is threo or four times greater
than in the surrounding dielectric, so that
the breakdown strength of cable showing
such voids is greatly reduced.

The maximum electric working stress
used for early designs of power cables was
less than 20 kV/cm., well below the break-
down strength of .any air occlusions in the
insulation. Such cables were satisfac-
tory for voltages up to 11 kV but resulted
in bulky and expensive cables for greater
service voltages, consequently it became
necessary to increase the maximum stress,
which was raised to about 30 kV/cm. and
later to the order of 40 kV/cm. for 33 kV
cables.

Modem supertension cables (see Fig. 1)
are invariably of the “ screened ” typo in
which each individual conductor and its
enveloping paper insulation is surrounded
by an earthed electrostatic screen com-
prising metallised paper or thin copper tape
so that the lines of stress are radial. The
screened or “ H ” typo construction which
was patented by Hoclistadtcr in 1914 re-
sults in the voltage gradient being con-
fined to the paper insulation on the cores,
and in maintaining a uniformly radial stress
in the cores, thereby avoiding tangential
stresses.

The screened type cable is available in
three forms:—

1. Single Core Screened Type, used on
installations where armouring is not re-
quired, e.g. power station cabling or where
the conductor section is such that a three-
core cable would be inconveniently heavy.
When threo single cables forming a three-
phase circuit are buried in the ground they
are normally installed in triangular forma-
tion (apex upwards) and bound together
at regular intervals; in other applications
they are supported on cleats.

2. H.S.L. Type2—In these the paper-
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insulated cores are screened and individu-
ally lead-covered and taped; tho three
cores are then laid up, tho assembly being
wormed into circular section with com-
pound jute roves, armoured and served
overall. H.S.L. type cables may bo steel-
tape armoured, as tho interstices botween
tho cores can be employed for housing re-
inforcing strands in order to provide longi-
tudinal strength, but tho usual practice in
this country is to use wire-armoured multi-
core screened typo cables. The separate
lead sheaths of the “ H.S.L.” type cable
results in induced sheath currents, but’the
resulting losses are small and this form
of construction is very convenient for joint-
ing and terminating.

3. “H ” Type Cable.—1n common with
the “ screened typo ” cables already men-
tioned the conductors in the “ H ” type
cable are insulated with the full thickness
of insulation required between core and
earth itself and scroened, the cores are then
twisted together to form a three-core
(phase) cable. This cable has no belt in-
sulation und tho interstices between the
cores are filled with paper pads, the
assembly is then bound together with a
cotton tape having copper wires in the
weave, in order to maintain electrical con-
tact between the electrostatic screens and
tho lead sheath which is earthed. The
“ H ” type construction gives the smallest
overall diameter for a given copper section,
but is not always so convenient to ter-
minate and joint. There is little to choose
between tho performance of the “ H ” and

“ H.S.L.” types, and the choice is usua lv
a matter of individual preference.

Current British and American maximum
conductor temperature-limits for screened
type cables for the. voltage range 33 kV
to 69 kV are compared in Table..l., Table
2 gives design data for standard 33 and
66 kV single core paper insulated cables
made in this country, and comparative
data from the relative American specifica-
tion are included3.

Several standard American copper
sections have been omitted in Table 2 in
order to make the comparison between the
two ranges of copper conductors as simple
as possible. An important difference in
these two sets of standards is the American
practice of reducing the dielectric wall with
increasing conductor size, whereas the
British standards have a steadily increas-
ing thickness of paper insulation on the
larger copper conductors.

The corresponding British practice for
33 kV three-core “ H ” and “ H.S.L.”
typo cables is to apply a radial thickness
for dielectric of 0.325 in. for tho normal
range of conductor sections.

The data relative to British designs are
representative of cable-makers’ practice
during the past fifteen years, but to-day
manufacturing experience and long-term
investigation into high voltage phenomena
has reached the stage at which these di-
electric  thicknesses can  safely be
reduced.

Modern 33 kV screened cable® are there-
fore designed on a maximum electric stress

Table 1
Maximum Conductor Temperatures for Screened Type Cables

British practice

American practice

Permissible temperature Maximum Permissible Max,
) rise permissible core temperature permis-
Single tempcjature Single rise sible core
core . (°c) core (°Cy temp. (°C.)
Laid In In Laid direct In In In In ducts
. direct  air ducts orin air ducts ducts air orin air
Single core 35 kV
33 kV and 50 40 35 65 50 (phase-phase) 50 30 70
66 kV oval 46 EV
conductors (phase-phase) 43 23 63
Single core
33 kV and 45 35 35 60 50 69 kV
66 kV round (phase-phase) 40 20 60
conductors
. Laid direct Unarm-
Laid In Arm- Unarm-  orin air oured In In In ducts
Multicore direct air  oured oured and abrlmogred cables Multicore ducts air or in air
cables in
ducts ducts
Multicore 35 kV
33 kV 50 40 50 35 65 50 (phase—Ehase) 50 30 70
33 kV HSL 46 kV
(separate 45 35 45 60 (phase-phase) 43 23 63
lead type)

British™ practice is based on an (assumed) ground temperature of
The three

15° C. and normal ambient air temperature of 25° C.
main installation methods are :—e
Laid direct in the ground.
2. Run in_free air.
3. Pulled into ducts.
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American practice allows for an
assumed) ground temperature of
0° C and normal ambient air tem-
perature of 40° C. The two main
installation methods are :—

1. Pulled into ducts.

2. Run in free air.
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of about 40 kV/'cm. resulting in a radial
thickness of 0.315 in. for a three core cable
of 0.10 sq. in. copper section.

On the 'basis of maximum stress and
utilising dielectric radials as quoted above
there is no justification for increasing the
dielectric ivall with increasing conductor

Examples of some solid type paper insulated
screened cables

section, and the minimum recommended
thickness for the larger copper sections is
0.280 in', radial.

Corresponding dielectric wall thickness
for single core 33 kV, screened type cablo
is 0.335 for 0.1 sq. in. copper section taper-
ing down to 0.30 in. for the larger copper
sections. When using maximum stress as
a basis for computing the dielectric thick-
ness no correction is normally made for
the effect of stranding, furthermore the
same dielectric thicknesses are used for
both circular and oval conductor cables'.

Above 33 kV, the weight of three-eon-
ductor screened cables itends to become
excessive and they have to ibe made in
relatively short lengths and then .wound on
drums having large diameter centres;
66 kV screened cables are usually single
core mainly because they can be manu-
factured and handled in longer lengths
than the three-conductor cable, thereby
minimising joints.

Except for very short runs of single-core
cables the installation is bonded at both
ends, which introduces sheath losses on
a.0. systems, and such installations are not
protected with the normal ferrous armour-
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ing except for very small copper sections
(e.g., 0.06 sqg. in. and smaller sizes).

Where it is essential that single-core
cables of larger copper section are wire
armoured, various types of non-magnetie
armouring materials are available4, but
these materials make the cable expensive
and the advice of the cable-maker should
always be obtained when this problem
arises.

For 66 kV, and particularly for higher
voltages, the mass impregnated and
screened type cable tends to become un-
economical, and special cables have besn
developed which permit a higher maximum
stress and consequently a reduced, thick-
ness of insulation.

When it is realised that the instan-
taneous breakdown value of the impreg-
nated paper wused for the conductor
insulation is in the neighbourhood of .400
kV/cm.and the long time breakdown value
about 160 kV/cm., it is clear that the
screened type construction results in very
inefficient utilisation of the insulating
medium for the higher operating voltages.

Appointments Bureau

In order to obviate any possibility of its
name being infringed, the Professional
Engineers’ Appointments Bureau has been,
incorporated as a company under limited
guarantee. The scope of the bureau re-
mains unaltered and readers who, by
reason of their engineering qualifications,
belong to the I.C.E., tho |.Mech.E., or
the I.E.E., or persons whose engineering
qualifications for election or admission to
one of those bodies have been approved
by the respective councils, are invited to
register with tho Registrar of tho Bureau,
at 13, Victoria Street, Westminster, S.W .I.
Employers are invited to submit concise
details of vacancies.

Table 2
Thickness of Dielectric and Lead Sheath for Single C(IJre Cables

. . Centre Point Earthed Only (Grounded Neutra
. British practice’ American practicet
Nominal Area of conductor
area of 33 66 27 33 69
conductor kv kv Circular . kv kv kv
(s%. in miles — »sq. in.
.06 0.40/0.10 105500 — 0.0828 0.315/0.090  0.395/0.090 -
0.10 0.40/0.10 133100 — 0.1045 0.305/0.090  0.385/0.090 —
0.15 0.40/0.10 0.65/0.14 211600 — 0.1661 0.285/0.090  0.355/0.100 —
0.20 0.40/0.11 0.65/0.14 250000 — 0.1962 0.275/0.090  0.350/0.100 —
0.25 0.40/0.11 0.65/0.14 350000 — 0.2747 0.275/0.100  0.345/0.100 0.650/0.120
0.30 0.40/0.11 0.65/0.15 400000 — 0.314 0.275/0.100  0.345/0.100 0.650/0.120
0.40 0.40/0.11 0.65/0.15 500000 — 0.3925 0.275/0.100  0.345/0.105  0.650/0.120
0.50 0.45/0.12 0.65/0.15 6000000 — 0.471 0.275/0.100  0.345/0.105 0.650/0.125
0.60 0.47/0.13 800000 — 0.628 0.275/0.105  0.345/0.110 0.650/0.125
0.75 0.50/0.14 1000000 — 0.785 0.275/0.105  0.345/0.110  0.650/0.125

* Thicknesses are minimum values.

t Thicknesses are average values and minimum thicknesses must not

be less than 90% of the values specified above.
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13 A Fused Plug and Socket

Requirements of New
STANDARDISATION of the new 13 A
fused plug and socket outlet took place,
at the beginning of the month, with the
publication of British Standard Specifica-
tion 1363 :1947, “ for two-pole and earth-
ing-pin fused plugs and shuttered socket
outlets for circuits up to 250 V.” It will be
remembered that the Jlinistry of Works
Report on “ Electrical Installations ”
(Post-War Building Studies, No. 11),
stated that the recommendation for ring
circuits necessitated the introduction of
a 13 A fused plug. Subsequently, the
recommendations were considered by
various committees, including the I|.E.E.
Wiring Regulations Committee, and the
final conclusion, of which the present
specification is the result, was that a new
type of “ all-pur.poso ” 3 kW fused plug
and shuttered socket outlet should toe
standardised for domestic purposes.

The new specification points out that
B.S. 196:1930 (two-pin plugs and sockets
with earthing connections) and B.S.
546 :1934 (two pole and eartliing pin plugs
and sockets for 2, 5, 15 and 30 A) remain
in force for extensions to existing installa-
tions, or where a 30 A rating is required.

After a definition of terms, in which it
is stated that plug pins shall be of rec-
tangular cross-section, the specification
begins by requiring that no part of a
current-carrying plug pin shall be less than
0.312 in. from the periphery of the face of
the plug, while, among other precautions
against accidental contact by the user, is
the.stipulation that when the plug is with-
drawn the current-carrying socket contacts
are automatically screened by shutters not
operated solely by insertion of the current-
carrying pins. The earthing pin must
make and break contact with its socket
before and after, respectively, the current-
carrying pins make and break with their
socket contacts.

The fuse link (to B.S. 1362) is to be
contained within the body of the plug,
and mounted between the lino terminal

and the corresponding pin in such a way
that it cannot be displaced when the plug
is in use. Similarly, the plug is to be
strong enough not to fracture in the event
of the link bursting in service.

Betails are then given of the construc-
tion of pins and terminals within the plug,
and It is required that insulating barriers,
forming an integral part of the plug, shall
be provided to separate metal at different
potentials, including bared flexible con-
ductors within the plug. The flexible cord,
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.plug and

1363

which must be gripped effectively—a later
paragraph specifies a test for the effec-
tiveness of the grip—must enter on the
opposite side to the earth pin, and between
the current-carrying pins. A finger grip
or other suitable means must be provided
for inserting or withdrawing the plug with-
out stressing the cord, and the plug must
be designed to discourage gripping at the
point of entry of the cord.

Regarding materials, the specification
requires that ferrous metal parts shall be
rust-proof, while the base ahd cover of
the socket outlet plate and
shutter must be of tough non-ignitable
insulating material and the socket outlet
base of a vitrified ceramic.

In the socket outlet, the contacts must
be self-adjusting, and the means for pro-
ducing contact pressure are to bo asso-
ciated with each contact independently.
Means are to be provided for eartliing the
socket-contact to the outlet box auto-
matically, and the holes in the socket plate
are to be chamfered at their front edges
to facilitate pin insertion.

Detailing type tests, the specification
requires that the plugs and sockets shall
break a current of 17 A in an a.c. non-
inductive circuit, this test being performed
by withdrawing the plug at a speed of
6 in/sec. ten times at intervals of 30
secs. Temperature rise on any terminal
must not exceed 35° C. after sufficient
time has elapsed for the temperature to
become steady. The withdrawal pull of
a plug from a socket outlet must be not
less than 14 Ib. and not more than 8 Ib.

Three sampling tests are, also specified.
The first concerns minimum withdrawal
pull from an individual socket outlet (not
less than 8 0z.), or alternatively, the maxi-
mum voltage-drop between an individual
contact and the corresponding pin,
measured from terminal to terminal, shall
be 12 millivolts at 13 A. Each plug and
outlet must, also, pass an insulation resist-

Specification

ance test of at least 100 megohms,
measured at not less than 500 V d.c.,
while the a.c. flash-over test must be

passed at not less than 2 000 V, 50 cycles.
Both the latter tests are to be applied
between line and neutral terminals and
between terminals and other parts insu-
lated from them.

Plugs must be marked with the word
* fused ”eon the outside of the cover, so
that it is always visible when the plug
is in engagement with the outlet. Sockets
must he marked with their current rating
of 13 A.
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PROBLEMS

In the article below are discussed some of the reactions to the standardising of plugs
and sockets, followed by a short critical review of the. 13-A fused plug and shuttered

socket dealt with in the now-published U.S.S.

1363. Details of the new specification

are given on the preceding page.

Ij'URTHER to my notes last month
. regarding the construction of the new
.standard plug and socket, many installa-
tion engineers- appear to be concerned and
-worried about what is the future position
—will the new standard be the only ono
to .bo taken into account for all new
domestic installations, or will it toe per-
missible to continue to instol plugs and
sockets to B.S.S. 546, and if so, what
becomes of standardisation? The writer
lias taken part in several discussions on
the point, which had at best to be mere
expressions of opinion, for official or semi-
official pronouncements made no contribu-
tion towards a solution.

Going back to the start of the business,
the Appendix to Post-War Building Studies
No. 11, Electrical Installations; para. 1,
simply states that consideration had been
given to the provision of a standard “ all-
purpose ” socket-outlet and plug for
domestic purposes. Nothing whatever is
said as to the desirability ot otherwise of
this new standard completely superseding
mexisting standard socket-outlets and plugs,
but it seems difficult to imagine that the
Committee wcro thinking merely of just
another socket-outlet, to be tacked on to
the list of existing types.

It is important to note the word
“ domestic 7 in tho Committee’s report,
as it is being argued in some quartors that
the new standard is unsuitable for
industrial purposes. Clearly, the new
standard was never contemplated as suit-
able for use in such installations, although
many, will probably find their way there.
It would seem, therefore, that the exist-
ing range .will bo continued, if only for
industrial use, and it must be agreed that
tho standardisation problem is less acute in
that direction than it is in the domestic
sphere.

Tho March, 1946, Supplement to the
I.E.E. Regulations makes it clear that
although the new 13-A socket-outlet and
plug is permissible on ring circuits and
under certain other conditions, it is also
permissible to continue to instal socke-
outlets and plugs under the existing stan-
dards and under existing regulations. It
is, of course, possible that some amend-
ment may be made now that the officially-
approved standard is available.

i8 JULY 1947

Some slight lifting of the curtain may be
discerned in the draft of the British Stan-
dard Code of Practice, Electrical Installa-

. tions (General), in its reference to socket-

outlets. Para. 305, Arrangement of Final
sub-circuits (c), says—*“ Socket outlets in
domestic premises should be of tho fused
plug typo of 13-A rating and these may
be served by a ring circuit having a con-
ductor oif cross-sectional area of not less
than 0.0045 sqg. in., the circuit being pro-
tected toy a .fuse on the consumer’s supply
control unit or distribution fuseboard, both
ends of the ring being brought into the
fuse terminals. But every appliance
served from such outlets should be pro-
tected by a suitable fuse incorporated in
the plug.”

The remaining sub-clauses make no
reference to any other type or size of
socket-outlet, from which it may bo con-
cluded that the compilers had no intention
of using anything else in the domestic
installation than the new 13-A rated
socket-outlet. Whether or not the final
approved draft is issued in the same form
remains to be seen, as no doubt some
pressure will be brought to bear.

It will be noted that in the above-
quoted sub-clause, no definite reference is
made to the capacity of the fuse» to bo
inserted into the plug, or even if there
are to bo any rated differently from the
13-A socket. The final sentence refers
to a “ suitable ” fuse, and here opinions
are likely to differ. One manufacturer
claims “ The New Standard Domestic
Gauge," with plugs fused to 3, 7 or 13-A
as required, but we shall have to wait and
see the fuse performances of these plugs,
and under what standard they are con-
structed, before any really serious com-
ment can be made.

However, a preliminary and purely per-
sonal view may be advanced here, based
upon extended use with existing types of
13-A socket-outlets with fused plugs, and
which have fuses rated at 3 and 13-A.
It is found in practice that the 3-A fuse
is never used, reliance upon the 13-A fuse
being complete, and, so far, perfectly
justified. In seeking the reasons for the
disuse of the smaller fuse the following
points were elicited, and which are
apparently so widely agreed that the
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makers of the socket-outlet are now dis-
continuing the supply of the 3-A fuse.

One of the main reasons advanced for
the discard of the 3-A fuse is that, when
two sizes are supplied the consumer is
liable to use the smaller fuse for a 2 or 3
kW radiator, and wonder why the fuse
blows. Obviously, when he finds out, he
uses nothing but 13-A fuses from then on,
as he can hardly foe expected to appre-
ciate the finer academic points behind the
provision of the smaller size of fuse.
Further, in practice, domestic appliances
do-not become overloaded; faults are
either in tho connecting flex” or the
appliance, and are almost invariably short-
circuits. Closer protection than that pro-
vided by means of an efficient 13-A fuse
is, therefore, unnecessary.

The point is then raised—what about
electric clocks and other very small
current-consuming appliances? Assuming
that a clock takes 5 W and is protected
by means of a 3-A fuse blowing at 41-A,
it is still 200 times overloaded before tho
fuse blows. There would appear to be
equivalent protection with a 13-A fuse
which blows in 0.0006 second, in fact con-
siderably enhanced protection over com-
mon practice which permits the consumer
to rewire a fuse with any handy material.

Provided, therefore, that a fuse with a
really satisfactory performance is incor-
porated in the new domestic standard, the
writer suggests the use of one size only,
in order to avoid further consumer-
confusion and to increase the degree of
standardisation.

The many advantages of a standard can
be vitiated if the consumer still has three
fuse sizes to plague him, and however
desirable such close protection may be
when rewirable fuses are used, there can
be no real practical necessity for it with
modern enclosed fuses to the standard
desired, and which are available.

THE NEW STANDARD

Since the above notes were written,
B.S.S. No. 1363/1947, dealing with fused
plugs and shuttered socket-outlets for
general domestic rise and similar purposes,
has been published. This lengthy and
thorough publication deserves close atten-
tion, but it will be considered here only in
so far as it answers the queries in the above
paragraphs.

The new specification does not super-
sede Nos. 196/1930 and 546/1934, and
plugs and sockets to these standards are
to remain available. The enclosed fuses
are, however, to what is, to the present
writer, a new standard. No. 1362, and
will be of all ratings up to 13-A. Otherwise
there are no unexpected details and we
shall have to await availability before the
necessary practical tests can foe made, and
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upon the results of which alone the adop-
tion of the new standard will rest.

SOME OBJECTIONS

As might be expected from previous
notes, however, the present writer detects
certain objections to the.new standard, but
these will be only briefly mentioned. The
first is, having to take tho pliig to pieces
to get at the fuse, and having to use a
screwdriver for this purpose. Then there
is the possibility of bridging the fuse-clips
with something other than the approved
cartridge fuse, and with the consumer
actually handling the fuse-holder on short-
circuit this may be a serious matter.

The plate and plug appear to be about
the same size as the existing B.S.S. 546
15-A plug, which is usually considered to
be unduly clumsy for domestic work. This
was to foe expected, however, with the in-
corporation of tho fuse within the plug,
and is unavoidable. Another objection- is
that tho new standard socket-outlet re-
quires a special iron or steel box, as it will
fit none of tho existing range, and only a
contractor can fully understand just what
that means. The present specification
covers only unswitched sockets, and we
have to wait still longer for a combined
switch-soeket-outlet.

Apart from these points which arise
from a perusal of the specification, there
seem to be other difficulties ahead. For
instance, it may be 18 months or a couple
of years before socket-outlets to the
new standard are available in the quanti-
ties required for housing drives, and what
are we to do about ring-main circuits in
the interim? It would seem from the
thorough specification that the new job is
going to be quite expensive—one manu-
facturer has estimated the net trade cost
as 15s. each—but this of the future.

Apart from these pessimistic utterances,
however, the present writer will attempt
to approach the matter of adoption of the
now standard with an unjaundiced eye and
unbiassed mind, and find out what the
new socket-outlet can do on the job, which
is, after all, the main consideration. The
equipment that was used to test other
tvoes is still available, and will be used
for the new pattern.

The Parliamentary Secretary, to the
Ministry of Fuel and Power has stated that
during 1946 there was a net transfer of
power from Scotland to England of 47
million units. The maximum dower trans-
fer was 146 000 kW from Scotland to
England (-which occurred from 9 to
9.30 a.m. on March 14) and 80 000 kW
from England to Scotland (from 10.30 to
11 p.m. on December 30).
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PRACTICAL TRAIN

ING ofENGINEERS

RECOMMENDATIONS FOR PRE-GRADUATE WORKS EXPERIENCE

T will be remembered that the I|.E.E.
published in April, 1943, a report
entitled “ Education and Training of
Engineers,”* which reviewed existing

systems and suggested a number of pro-
posals for improvement, while a second
report dealing with part-time further edu-
cation was published lator.*

THE JOINT COMMITTEE

In October, 1945, there was convened
at the instigation of the I[.E.E. a Joint
Committee on Practical Training in the
Electrical Engineering Industry, consisting
of representatives of the B.E.A.M.A., tire
Radio Industry Council, and the Il.E.E.,
to review the existing methods of practical
training in the industry with special refer-
ence to those who desire to become pro-
fessional engineers and technicians; to
enumerate  the essential features  of
schemes of practical training and the steps
which should be taken to encourage the
adoption and application of these schemes;
and to prepare recommendations.

The Committee was made up of:

Sir Arthur P. M. Fleming, Mr. H. J. Allcock, Mr
D. A. Bell, Mr. J. E. Calverlcy, Brig. F. T. Chapman,
Mr. W. N. C. Clinch, Mr. Kenneth R. Evans, Mr
T. E. Goldup, Mr. S. E. Goodali, Mr. C. Grad, Mr
D. B. Hoscason, Prof. Willis Jackson, Principal J. C.
Jones, Capt. J. Lcgg, Mr. F. It. Livock, Air. N. C.
Stamford, Air. S. Austen Stigant, Dr. R. C. G.
W illiams (later resigned), with Air. M. W. Humphrey
Davies as technical officer and Air. W. K. Brasher as
secretary

The report, which was published on
Monday, contains recommendations for
the provision of two types of profes-

sional apprenticeship, one of two years
for apprentices who obtain their technical
education by full-time study and another
of four years for those who follow part-
time courses. A sjood secondary education
is necessary for entry to either scheme.
The apprenticeships are intended to pro-
vide only the general practical training
that is necessary and those who have com-
pleted the courses should subsequently he
given functional and specialised training in
the 'branch of work upon which they are
employed. The report also contains pro-
posals concerning courses of study which
should be provided for apprentices anil
refers to social and other activities organ-
ised hv the apprentices themselves.
Although the schemes of training may
appear ambitious to many of the smaller
firms, all but the smallest concerns should
he able to devise satisfactory schemes of

*The Electrician, May 14, 1943;t The Fxectrician
January 12, 1945
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training provided they can secure tlio co-
operation of other engineering firms.

After reviewing the branches of industry
in which professional electrical engineers
are employed, the report points out that
problems seldom present themselves in
industry in terms which suggest their own
solution, and tlio engineer must be sure
that he obtains a complete statement of
his problem. He must then seek much of
the data for its solution and ensure that
this is practicable. Textbooks and pub-
lished tables of data will not usually pro-
vide the required information, which will
bo peculiar to the materials and motliods
that are or may bo used in the branch of
the industry concerned or are available
to a particular firm or organisation. If lie
is to be qualified to solve such problems
in a practical manner the professional engi-
neer must be thoroughly acquainted both
with the techniques and processes which
find common application, and with those
directly relevant to his particular branch.
It is not necessary that he should himself
be skilled in the detailed performance of
these processes, hut it is essential that he
should understand their potentialities and
limitations.  Such an understanding can
he acquired only by direct association with
the processes and with those who perform
them, and its development is the primary
object of the systems of practical training
discussed in the report. This training
can generally host- he obtained in a manu-
facturing organisation.

TWO AND FOUR YEAR SCHEMES

Appropriate schemes for obtaining such
practical training are outlined in the
report. The first is u two-year scheme
called a graduate apprenticeship and in-
tended for those who take a full-time
course of technical education; for most
candidates it would be preferable for the
first year of the apprenticeship to he
served immediately the candidate leaves
school and before he starts his main course
of technical education. Tliis preliminary
year may he called a pre-graduate appren-
ticeship. A second and four-year scheme
called student apprenticeship) is designed
for those who propose to follow a con-
current course of part-time technical
education. A third type of apprenticeship
is possible in which the apprentice spends
alternate periods in the factory and at a
college. Such schemes are a compromise
between the graduate and student appren-
ticeships, hut whatever form n scheme
takes, at least twelve months of graduate
apprenticeship should, the Committee state,
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lie served after the educational course
has been completed.

The main object of a course of practical

training is to familiarise tlio apprentice
with: (a) Tho materials, tools, equip-
ment and craft skill available in modern

industry; (b) tlio techniques and organisa-
tion involved in designing, developing,
manufacturing, installing and operating
engineering equipment; (c) the outlook of
the men lie will be called upon to control,
in one way or another, during his subse-
quent professional career.

LEARNING FACTS ABOUT INDUSTRY
At the beginning of his training the
apprentice’s acquaintance with the

organisation and scope of the electrical
engineering profession is likely to he very
limited and such ideas as may have formed
in liis mind Tegar-ding his future career aro
likely to undergo “considerable change as
his training and experience develop. Care-
ful observation of tho progress of each
apprentice is, therefore, essential at every
stage of training so that a suitable appoint-
ment, may he made at the end of appren-
ticeship. Independent responsibility begins
with this initial appointment and although
the junior engineer is then no longer under
the direct supervision of the training
department, continued observation of his

progress is none the less desirable.
Schemes of practical training for
graduate, pre-graduate and student

apprentices are detailed in the report and
each scheme may be divided into basic
mechanical training, basic electrical train-
ing, and office training. The period of
basic mechanical training, which occupies
nearly half the course, gives the appren-
tice an acquaintance with  workshop
methods and processes and with factory
organisation. The second period gives him
opportunities for widening his knowledge
of the properties of materials used in elec-

trical engineering and of the various
methods employed in assembling and
testing electrical equipment. The final

period gives him an introduction to the
office work connected with production and
design as well as opportunities for indi-
cating his functional ability. Only the
larger departments of an industrial con-
cern can accommodate more than two or
three apprentices at- a time and it will be
necessary to utilise a range of alternative
departments for most sections of the
course. This means that some aspects of
the general training must he focused on
the problems connected with particular
roducts, hut this specialisation must not

e too narrow.

The complete course of training sug-
gested by the Committee for those who
obtain their technical education bv full-
time study is planned to last 104 weeks,
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divided as follows: (a) Basic mechanical

training, 44 weeks; (b) basic electrical
training, 36 weeks; (c) office training, 24
weeks.

Pre-graduate apprentices should com-
plete as much us possible of their basic
mechanical training during their pre-
university year, leaving those portions of
the course which need fundamental elec-
trical knowledge until they have gradu-
ated. As they should be released for part-
time study on one duy each week during
tho college year, it might bo desirable as
compensation to increase tho length of
tho period of basic mechanical training to
52 weeks. Tho course has been drawn up
on the assumption that at least part of the
summer vacations during the university
period will be devoted to further practical
training.

The complete course of training for
those who obtain their technical education
by part-time study during their- appren-
ticeship should last 208 weeks. The course
outlined is modelled on tho same principles
as the course for graduate apprentices, but
it is possible to cover more departments
and to spend longer periods in each. The
first two years are devoted mainly to basic
mechanical training, the third to basic
electrical training and the last to office
training.

OPERATIONAL TRAINING

In the operation and maintenance of
electrical equipment the Committee point
out that there are large organisations
organisation, it will generally be desirable
supply of electricity, the operation of
systems of electric traction and the pro-
vision of telecommunication facilities by
radio, lino and cable. Apprenticeships can
be provided for entrance to operating con-
cerns, wholly with an operating concern,
wholly with a manufacturer, or by means
of a combined apprenticeship with both.
Those who have conroleted such appren-
ticeships will he suitable for initial appoint-
ments as junior engineers hut, as in the
other schemes, further functional training
will he necessary and their work should be
varied from time to time so that they may
obtain a wider experience in operating
techniques. While a few operating
organisations may he able to provide train-
ing for graduate apprentices within the
organisation it will generally be desirable
for a -part of the training to be obtained
in a manufacturer's works. It will not
usually he practicable for an operating
organisation to  accept pre-graduate
apprentices as that part of the training
which is given requires more technical
knowledge than such an apprentice would
possess.

A graduate apprenticeship scheme to he
served mainly with an operating concern
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is outlined in the report and provides for
a total of 36 weeks with a manufacturer
and 68 weeks with an operating organisa-
tion. Schemes for the training of student
?pprentices can be developed on similar
ines.

CRAFTSMEN APPRENTICES

Among those apprenticed as craftsmen
there will 'be some who show promise in
their technical education, and provision
should bo made for selecting the best of
these for transfer to student apprentice-
ships. Such transfers should be made as
soon as possible after the apprentice
roaches the age of 18 years.

There are many small firms who, either
because of the small number of their em-
ployees or because of the limited range of
work available, should not provido schemes
of training for graduate and student
apprentices. Such firms should concen-
trate on apprenticeships for craftsmen,
'giving apprentices of suitable ability a
wider training which may ultimately fit
them for employment as technicians.

An organised course of study should be
associated with every scheme of practical
training.  Apprentices should be encour-
aged to develop the habit of collecting
technical information for themselves from
reference books and journals, and a
technical library and reading room should
bo available for their use in the works or
.olsewhere. They should be required to
attend regular courses provided in the
works during working hours, and day and
evening courses at technical colleges.

TECHNICAL COLLEGE COURSES

Student apprentices should be released
from work on one day a week throughout'
their apprenticeship to attend courses at
technical colleges in order that they may
prepare for the Ordinary and Higher
National Certificates in Electrical Engineer-
ing. They should in addition bo required
to attend on one evening a week during
the session. Pre-graduate apprentices
should also be granted part-time day
release in order that they may continue
their preparation for university entry.

By the end, of his apprenticeship the
apprentice will have acquired a general
knowledge of the problems connected with
the manufacture and operation of electrical
apparatus and a deeper insight into the
design and manufacture of some particular
type of equipment. His formal training
completed, he will be anxious to obtain a
post involving responsibility and both he
and his employers will have formed
opinions as to the type of work most suited
to his interests and abilities. He will be
wise if, for a considerable tune, he regards
his employment as a continuation of his
training and he should seize every oppor-
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tumty for broadening his practical experi-
ence and extending his scientific, technical
and commercial knowledge. Only through
assiduous and constant attention to these
matters will he prepare himself effectively
for the senior positions which lie ahead.
A few weeks before he.commences his
office training the apprentice should have
been interviewed and advised by one or
more senior members of the company who
are professional electrical engineers. Such
an interview' affords opportunity for dis-
cussing the remainder of his course of
training and for helping him to formulate
his own ideas for his future on lines that
are likely to lead to his advancement.

Copies of the report, “ The Practical
Training of Professional Electrical Engi-
neers,” are obtainable from the I|.E.E.,
price lIs., post free.

Visit to Stourport

M EMBERS of the Cheltenham Elec-
tricity Connnittee recently visited the
AVores. and Staffs Power Co.’s generating
station at Stourport, where the 525 000.1b.
per hour .boiler illustrated in our last issue
IS being installed as part of the C.E.B.
oxtension programme. They were accom-

panied by their borough electrical engi-
neer, Mr. R. W. Steele, and were the
guests of Mr. D. H. Kendon, general

manager of the company.

In the course of a speech, in which he
revieu'ed the extensive rural electrification
work carried out by the company, Mr.
Kendon said that the area covered by the
Stourport station was about 45 acres.
Coal arrived partly by rail and partly by
canal, the amount of fuel consumed giving
Fifty five-
ton lorry loads of ash had to be disposed
of each day.

Over £3 000 000 had been spent on the
existing station, and with the first stage
of the new extension the sum would be
over £5 000 000. The station at present
paid over half the rates of the town of
Stourport.  Although the new buildings
were well advanced, Mr. Kenyon ex-
plained that visitors would not see much
in the why of machinery. The first part
of the.new station would contain one
60 000 kAV, 3 000 r.p.m., hydrogen-cooled
set, generating at 11 kV, although switch-
ing would be at 66 kV., It would be sup-
plied with steam from one boiler at a
pressure of 1250 Ibs. per sq. in. and a
tenmerature of 950° F. The boiler drum
would weigh 60 tons, be 36 ft. long, 6 ft.
in diameter, and 5 in. thick.

The visitors were conducted round the
station by Mr. H. North, power station
engineer, and members of his staff.
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We are always glad to receive from readers news of their social and business activities for

publication in this page.

MR. J. A. WALTERS has been

appointed manager of the carbon depart-

ment of the General

Electric Co., Ltd., in

succession to Mr. T.

Settle, who retired

on March 31. Mr.

Walters graduated in

Chemistry at- King’s

College, London, and

after a short time

with the South

Metropolitan Gas Co.

and the Anglo-Seot-

tish Beet Sugar Cor-

poration, joined the

staff of the G.E.C.

research laboratories

in 1928. In 1937 he

MR. j. A walters joincd the head office

stall of the company under Mr. Settle'on'

the technical side of the carbon depart-
ment.

MR. W. R. VERNON SMITH and Mr.
C. Il. Davy have been appointed directors
of Babcock and Wilcox, Ltd.

MR. R. F. HATTO, sales director of S.
Wolf and Co., Ltd., has just returned from
a successful business
trip which took him
to the Union of
South Africa, North-
ern and  Southern
Rhodesia and Kenya.
Mr. Hutto expresses
the opinion thatthese
long term markets
deserve more atten-
tion than is being
paid to them at
present by British
manufacturers. This
is particularly so in
the  Union  where
sellers’ market condi-
tions show signs of
changing. He emphasises the importance
to manufacturers in this country of check-
ing the credentials and business activities
of any prospective agent or buyer, and in
this connection, he states that the help
given to him by the Trade Commissioners
in the countries” concerned was invaluable;
he stronglv advises obtaining their opinion
before making any business arrangements.

MR. CYRIL C. SCOTT, managing direc-
tor of Flinders Wholesale Ltd., has been
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appointed a director of Electrical Com-
ponents Ltd., of which the former is a
subsidiary.

MR. JOHN WALSH, chairman of the

Blackburn branch of the E.C.A., and Mr.
James Heys, hon. sec., have been pre-
sented with silver cigarette caskets by the
members, in appreciation of the services
to th© branch during the war period.

MR. E. E. HOADLEY, borough electri-
cal engineer, Maidstone, on July 10
escorted the Duchess of Kent, round the

MR. E. E. HOADI-EY With the bucHEss oF kENT at
[the Kent Agricultural Show

stand of the British Electrical Development
Association when she visited the Kent
County Agricultural Sooiety’s 'show at
Maidstone.

MR. W. L. BARBER, chairman of the
Midland Electric Manufacturing Co., Ltd.,
presided at a sales conference at the com-
pany’s works, attended by the firm’s repre-
sentatives from all parts of the United
Kingdom. We reproduce opposite a
photograph of a group, taken during the
conference, included in which is Mr. Jaanes
Thornell, the company’s Australian repre-
sentative, who is at present visiting the
works.

Mr. W. C. S. PHILLIPS, after 28 years
as head of the Department of Electrical
Engineering and Physics at the Borough
Polytechnic, is retiring at the end of
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August. Mr. Phillips was educated at
King Edward’s Grammar School, Birming-
ham, and proceded from there to Mason
University College, Birmingham, where he
remained for five years and held the Major
Rowlinson  Scholarship and a Staffs
County  Council  Scholarship. W hilst
working- for his degree under the direction

of Prof. J. H. Poynting, F.R.S., ho was
encouraged to take up research work in
which he has shown a keen interest

throughout his career. After obtaining
his degree in physics, he continued to take
courses in electrical engineering and be-
came a lecturer at the Derby Technical
College. In 1907 he returned to Birming-
ham as a lecturer at the Central Technical
College. In 1914 a new wing was opened
at the Stoke-on-Trent Technical College
especially for electrical engineering work
as applied to mining and pottery, and Mr.
Phillips was appointed to start the de-
partment and to arrange for its equipment.
He continued there until 1916 when he
joined the Aeronautical Inspection Depart-
ment. At the conclusion of the 1914-18
war. Mr. Phillips was selected to become
head of the Department of Electrical En-
gineering and Physics at the Borough
Polytechnic. Members of the staff yester-
day (Thursday) made him a presentation.

MR. J. G. CURTIS has succeeded Mr.
D. J. W. Harvey as engineer and manager
of Kirkcaldy electricity department.

SIR ALEXANDER ROGER, chair-
man, and the directors of B.l. Callender’s
Cables, Ltd., entertained the staff of the
Eritli Works at a dinner and dance in the
Paramount Salon de Danse, London, on
July 9. With the exception of Mr.
Charles Pipkin, who was unable to attend,
all the directors of the company were
mpresent. In a short speech of welcome,
Sir Alexander said it was intended to hold
similar friendly functions at every factory
in the group. One of the difficulties in big
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business was in getting people in different
factories and branches to meet together;
it was the board’s intention to overcome
this if possible. They had already tried to
do this with the shareholders and met with

SIR ALEXANDER ROGER, MR. E. F. SARGENT, and
MrR. H. hilr at the B. 1. Callender’s Erith
Works Social

enormous success when 500 turned up at
the company’s annual general meeting to
be shown round the Prescot factory.
Shareholders, staff and workers should, he
said, get to know each other, and although
it was a big job the board were going to
try and do it. Sir Alexander referred to
the retirement of Mr. H. Hill, Erith works
manager, next year.

MR, H. E. TAYLER, managing director
of the British General Electric Co., Ltd.,
New Zealand, was host, and Mr. and the
Hon. Mrs. Leslie Gamage were guests, at a
luncheon party given on July 4 by the
G.E.C. overseas staff now on visit to this
country. Mr. Leslie Gamage, in thank-
ing his hosts, said that the gathering was
exceptional as it was representative of the
G.E.C. all over the world. Exports had
increased in spite of difficulties, but we

Group taken at the Sales Conference of the Midland Electrical Manufacturing Co. Ltd.
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had not yet reached the target. He
encouraged all overseas members to co-
operate in reaching the goal. The Hon.
Mrs. Leslie Gamage expressed her appre-

MR. L. c. camace addressing members of the
G.E.C. overseas staff, the hon.
is on the right

MRS. gam age

ciation of the kindness she had received
and the friends she had made on her over-
seas visits with her husband, and hoped
at some future date to visit them again.

MR. DOUGLAS S. PARRY has joined
the staff of A. Reyrolle and Co., Ltd., and
will shortly, take up his duties as district
manager in Northern Ireland.

MR. J. A. HARLE has been appointed
Professor of Electrical Engineering in the
University ofAlberta,
Edmonton, Canada,
and is sailing early
in August to take up
Iris appointment on
September 1. He
served his time with
C. A. Parsons and
Co., Ltd., and
studied at Armstrong
{now King’s) College
under the late Prof.
W. M. Thornton,
graduating with dis-
tinction in 1919. He
was appointed Lec-
turer in  Electrical
Engineering at Arm-
strong College in the same year, and during
the three years ho was there he lectured to
many students who had returned from
the 1914-18 war. In 1922 the late Mr.
Clothier invited him to join the technical
and research department of A. Reyrolle
and Co., Ltd., and he took over the head-
ship of the department in 193” when he
succeeded Mr. B. H. Leeson. Mr. Harle
served as chairman of the North-Eastern
Centre of the I|.E.E. during the session
1944-45, and he has been the institu-
tion’s area member for the Education and
Training Advisory Service- for returned
Service members. He has taken part in
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the work of the B.R.A., the B.E.AM.A.,
and |.E.C. Committees, being keenly
interested in insulation and circuit-break-
ing problems, both from the research and
from the standardisation points of view.

Some 2 000 employees and their friends
attended the 13th annual sports and gala
of the Victoria Works Athletic Club on the
Johnson and Phillips sports ground at Kid-
brooke on July 12. A Championship Cup
presented by J. Stone and Co., Ltd., to be
competed for annually by local firms, was
won appropriately by Stones Athletic and
Social Club. Competmg firms were Harveys
Sports, U.G.B. Sports, Stones Athletic,
Telcon Sports, Metrogas and Victoria Works
Athletic Club. Of the individual competi-
tors, Miss G. Harvey, Miss M. Davison, Mr.
S. G. Wood and Mr. A. F. Kemp were out-
standing winners. The In.ter-Departmental
Challenge Shield (presented by the manage-
ment of Johnson and Phillips Ltd.) was
won by the Employment and Welfare De-
partment with a clear majority of 10 points.
At the close of the evening, the prizes were
presented by Mrs. G. Leslie Wates, wife of
.the chairman and joint-managing director
of the company.

MR. S. S. BAGSHAW, of the B.T-H.
Co., Rugby, who produces tho B.T-H.
Operatic and Dramatic Society shows, has
recently received the Long Service Medal
from the National Operatic and Dramatic
Association for 25 years’ continuous service
to Dramatic Art. The B.T-H. Operatic and
Dramatic Society aro now going into
rehearsal for “ Rebecca ” for production
in the week commencing October 0 at the
Co-operative Hall, Rugby.

MR. VICTOR C. H. CREER, has been
appointed general manager of the B.T-H.
lamp and lighting
sales department.
Mr. Creer, who was.
born in Australia,
has had experience
on the London Stock
Exchange and was
an executive in the
film  industry  for
many years. On the
outbreak of war, Mr.
Creer became an ad-
ministrative officer in
the Ministry of Eco-
nomic Warfare, and
was afterwards trans-
ferred to the Air V-C.
Ministry. He later
became well-known to many executives
in the lamp industry' as Deputy' Director
of Lamp Production at the Ministry of
Aircraft Production. He joined the lamp
and lighting department of the B.T-H. Co.,
in October, 1945, as assistant to Mr. H. A.
Lingard.

creer
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The Public

Some Recent Street
T HE Prime Minister, Mr. C. R. Attlee,
will open the eleventh Public Works,
Roads and Transport Congress at Olympia
on July 21. The Minister of Health, Mr.
Anourin Bevan, will take the chair as presi-
dent of the Congress. Thereafter, the pro-
ceedings will continue until July 26.

The first to bo hold for ten years, the
1947 Congress will, it is expected, attract
considerable attention, and over 1 000 dele-
gates have boon appointed by local authori-
ties to attend. Some 20 papers on various
aspects of public works arc to be delivered,
of which that to be presented by Mr. X.
Boydell under the auspices of the Associa-
tion of Public Lighting Engineers will be of
interest to the electrical world. It is en-
titled “ The Development and Trend of
Street-Lighting by Electricity,” and the
conference which will follow will be under
the chairmanship of Mr. W. N. C. Clinch,
president of the A.P.L.E.

The exhibition, which is to be open to
the public from 10.30 a.m. to 6.30 p.m.
daily (admission 2s.), will be supported by
130 manufacturers. Short descriptions of
some of the electrical and allied products
which will be on show are given below.

Automatic Telephone &Electric Co., Ltd.

The general title “ A.T.M. Automatic
Electric Signalling Systems,” will cover four
sections featuring a number of products.
In the one concerned with traffic signals,
a large pictorial diagram will demonstrate

The B.T-H. “Mazdalux ” fluorescent street-

lighting lantern

the various phases of traffic movement at
the complicated “ Bank Complex ” inter-
section in London—the most recent “ Elec-
tromatic ” vehicle-actuated signal installa-
tion. In another an illuminated map show-
ing the location ofimportantelectricinstalla-
tions throughout the country and, operated
by a standard “ Rythmatic ” control panel
and relays, will illustrate the effectiveness
of the equipment. A third section will deal
with the company’s equipment for remote
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control, indication and metering, and in a
fourth will be demonstrated the A.T.M.
closed circuit system for fire alarms and
ambulance calls.

British Thomson-Houston Co., Ltd.

The equipment to be displayed reflects
the great advances made in lighting tech-
nique during recent years. Mazdalux lan-

The master set of the Fleming “ Descaphone”
apparatus

terns to accommodate many types ofstreet-
lighting lamp are to be exhibited, including
the fluorescent three-lamp lantern; a new
range of sixteen side entry lanterns; a
horizontal enclosed lantern designed for
standard 250 W or 400 W Mazda mercury
vapour lamp, with controlled cut-off; new
“ Rural ” and * Parish ” lanterns; a new
area floodlighting unit, the Mazdalux
“ 10,” for illuminating marshalling yards,
dockyards, car parks and all kinds of out-
door working areas. Examples from a new
range of fittings for use with 40 and 80 W
fluorescent lamps are to be shown. One is
designed to resist the corrosive action of
most acid and other fumes found in fac-
tories and laboratories.

R. G. Dixon and Co., Ltd.

A complete range of power-driven floor
maintenance equipment, for cleaning, wax-
ing and polishing all types of floors, and
for shampooing carpets, will be shown and
demonstrated. There are senior and junior

models of these machines. The “ Colum-
bus ” combined floor polisher, vacuum
cleaner and floor scrubber, manufactured

by the associate company, Rollnick and
Gordon, Ltd., will also be on view.
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Fleming Electrical Corp., Ltd

The time to bo saved in an office by the
use of an efficient inter-communication
system will be stressed at this company’s

exhibit, where  theirmains-operated
“ Deseaphone ” is to bo shown. Thecom-
plete equipment, which gives two-way

facilities at the touch of a “speak-listen ”

switch, consists of a
master set with four
satellites, the main set

being provided with a
selectorswitch for eallipg

individual departments
or for a simultaneous
broadcast to all four.

The equipment is nor-
mally made for a.c. 200-
250 V mains, although
d.c. models are avail-
able.

General
Ltd.

Street lighting and
road signalling equip-
ment have been chosen
to represent the com-
pany’s products. An
“ Autoflex ” road signal
exhibit, staged by the
Siemens and  General
Electric Railway Signal

Electric Co,,

etc., as well as special artistic grills for
radiator covers and ventilators. Woven
wire cloth and wire screens will also be
seen, and there will bo a number of metal
tool cabinets, storage bins and staff lockers.

Rawlplug Co., Ltd.

Many of the fixing devices made by this
company will need no introduction to
readers. Special  ex-
hibits, however,  will
demonstrate the fixing
of tram rails  with
“ Rawdbolts,” and the
attachment of equip-
ment to irregular sur-
faces by means of
“ Rawlbolts,” with fer-
rules on studding. A
new fixing device of
special application when
the reverse side of a wall
is inaccessible is the
“H ” toggle, consist-
ing of a metal member

suspended on a bolt.

Scemco, Ltd.

Tho *“ Flite-Weight ”
fluorescent trough light-
ing fitting, a new' pro-

duct for 80 W fluores-
cent tubes has an open

Crod’te%ttido'r'\ Willi\s/terr?ss tthg The Siemens “Halton-Sieray" }Iolﬁmitr?atea”w\{he“ghtarég
Eedestrians gy “ cross @ lantern for mercury - discharge abovo the fitting. By
now ” signals and lamps L tho extensive use of
pedestrian push buttons. A pneumatic aluminium the gross weight has been re-

road vehicle detector and contact box
(normally located in tho roadway ) is
mounted to show the operation when a
vehicle passes over the detector, a simple
unidirectional  fea-
ture- ensuring that
only vehicles travel-
ling towards the
junction record
their presence. An
improved speed
timer will also be
on show, in which a
normal friode has
been substituted for
the customary dis-
charge tube. Among
the street lighting
fixtures will be the
new lanterns for use with 40 and 80 W fluo-
rescent lamps, together with other lanterns
for side and main road lighting. An interest-
ing new main road model is a die cast light-
alloy sodium lantern which is a new ver-
sion of the G.E.C. diffraetor lantern.

G. A. Harvey and Co. (London), Ltd.

Prom their range of perforated metal
products, the company are to show various
patterns for sifting and grading coal,'ash,
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The “ Flite-Weight” 5 ft. fluorescent fitting, =
by Scemco, Ltd.

duced by 10 Ib. from tire standard weight
of 24 Ib. A * Hi-Craft- 7 ballast unit is
placed on tire top of tho fitting and alumin-
ium sleeves serve the dual purpose of cover-

ing tile lampholders

and , holding tho
lamp in position.
Siemens  Electric

Lamps & Sup-

plies, Ltd.

T hree lanterns
which are to bo
shown for Group

A" street light-
ing are tho

Weston-Sieray
side-entry bowd re-
fractor lantern, de-
signed for 250 or 400 W “ Sieray” MA/V
lamps, the “ Dilux ” lantern incorporating
a new prismatic glass dish refractor re-
cently designed by the Holophane Co.,
and the “ Hatton-Sieray,” a bowl re-
fractor type normally ‘suitable for 250
or 400 W medium pressure mercury
discharge lamps. By adding an internal
refractor it is possible to use this latter
model with tungsten filament lamps.
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Equipment

Electronic Voltage Regulator

In conjunction with Mr. S. Pearson,
Brookhirsb Switehgear, Ltd., have devel-
oped a new

automatic  elec-

tronic voltage

regulator. The

apparatus can

be used for volt-
age regulation
and stabilisation
of d.c. and a.c.
generators, fre-
quency stabilisa-
tion of a.c. alter-
nators, speedcon-
trol and stabili-
sation of d.c.
motors and Ward
Leonard drives,
and stabilisation
of a main d.c.
supply. There
are, of course,
several other in-
dustrial applica-

tions. The sen-
sitivit¥ of tins
regulator s
claimed to bo within + 0.1 per cent, under
steady load. No auxiliary supplies arc
required for operation, and starting and
control arrangements are simple. Only
one thermionic valve of standard design is
employed, and this, as a result of its light
loading, should have a long life. A num-
ber of these regulators are already installed,
providing, in some instances, regulation to
within + 0.03 per cent.

Photographic Flash Tube

High speed flash photography is being
increasingly used as a method of examin-
ing the behaviour of fast-moving objects.
During the war, the Mullard Wireless Ser-
vice Co., Ltd., designed a flash tube,
known as the “ Arditron,” for the photo-
graphic examination of projectiles in
flight. The company has now introduced
an improved version, the type LSD. 2,
which should have many useful applica-
tions in industrial research. In principle,
tubes of this nature consist of a gas-filled
envelope containing anode, cathode and
an auxiliary triggering electrode. A
capacitor is allowed to charge to high vol-
tage, of the order of 7 500 to 10 000 V,
and is then discharged through the tube by
means of a subsidiary spark applied to the
third electrode. With, for example, an
operating potential of 7500 V and a
capacitance of 3gF, a one micro-second
flash corresponds to an instantaneous power
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dissipation of about 100 MW. The result-
ing Light emission from the tube will pro-
vide effective photographic illumination
over an extended area at a distance of
12 ft. for exposures at lens apertures not
greater than F8. Higher tube loadings at
lower voltages will give adequate illumina-
tion at distances up to 30 ft. at similar
apertures. Tho light distribution, apart
from some falling off towards the red
regions, is said to be substantially uniform
over the visible spectrum. In the LSD. 2
tube, which, in view of the high instan-
taneous loading is suitable only for single
flash working, an envelopo of boro-silicate
glass contains a copper rod cathode, a
copper rod anode and a copper ring elec-
trode which acts as the trigger or grid,
the latter requiring an oscillatory transient
of about 3000 V to start tho main dis-
charge. The anode-cathode s|3acing is
some 30 mm., and the gas filling is mainly
argon at atmospheric pressure. Potassium-
activated electrodes ensure a low work
function and a tube life of some thousands
of flashes. Although there is an unavoid-
able time delay in tho firing circuit and
in the tube itself, this remains consistent
under given conditions, and can thus be
allowed for in the photographic arrange-
ments. Photographic work, the makers
point out, would normally be done in
relative darkness with an open iens.

Cooker Control Unit

Close attention has been paid to outside
appearance in a cooker control unit, the
“ Sandelk,” made by Wm. Sanders and
Co. (Wednesbury), Ltd., of Falcon Elec-

The “ Sandella ” cooker control unit with covers
removed. A separate easily removed cover fits
over the centre section

trical Works, Wednesbury, Staffs. It has
a lightweight die-cast case of a zinc base
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alloy, finished in cream enamel, and
shaped with rounded corners to facilitate
cleaning. Inside, the unit lias two
switches, for cooker and electric Kkettle,
or other portable appliance. The cooker
switch is a recently introduced Sanders
d.p. toggle type, of 30 A rating and incor-

Two sections of the new channel conduit show-

ing (top) a length with the capping sprung into

position and (bottom) the wiring clips fitted in
alternative positions

porating  arc-damping, heat-dissipating
ceramic shields over the moving contacts.
The main terminals are situated at the top,
with outgoing terminals at the bottom.
Auxiliary terminals are provided for the
subsidiary wiring. The sub-circuit is not
controlled by the main switch, but consists
of a 5 A socket, wired in conjunction with
a IS A s.p. toggle switch, protected by a
single rewirablo fuse. Both switches have
mechanical indicators, the main circuit, in
addition, being furnished with a pygmy
lamp indicator. Access to the lamp or
fuse for replacement purposes is by remov-
ing a small panel in the front of the unit,

accidental contact with live parts being
prevented by insulated screens which
divide the unit into three sections. Two
earthing terminals are fitted inside the
case.

Steel Channel Conduits

A conduit system, designed, it is stated,
as a result of many years experience in
the equipment of industrial buildings, is a
development of Richard Crittall and Co.,
Ltd., which is to be marketed by their
newlv-formed subsidiary, Channel Con-
duits, Ltd. The new “ Channel Conduit ”
system, which is said to provide simple
installations with low cost, coupled with
flexibility and adaptability, consists of
rectangular section conduit made in 12 ft.
lengths from 16, 18 and 20 s.w.g. steel
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in six sizes, ranging from 1 by j in. to
4 by 3in. A full range of fittings for each
size, comprising tees, elbows, angles and
various types of connectors, is also made.
The covering and covers for the lengths
of conduit and accessories are sprung on,
so that the spring grip keeps the covers
in position without tire use of screws on
nuts and bolts; removal is rapid for
inspections, alterations or additions to the
layout, a special tool being provided for the
purpose. Where a new installation is re-
quired to meet an existing layout with
metal tube conduits, a special adaptor for
connecting the old and new conduits is
available. Earthing arrangements are
claimed to comply with I.E.E. Regula-
tions and are incorporated in the means
of connecting lengths of conduit together
and the lengths of conduit to the fittings.
An earth plate fitted to each connector or
fitting is provided with two pointed grub
screws which, when tightened down, form
a strong mechanical joint and an efficient
earth. The finish complies with B.S.I.
Spec. 774-15 for protection of ducting and
is a matt black conductor which will take
paint of any colour; it is non-corrosive and
is applied by a high temperature process
which penetrates into the pores of the
metal.

Hydro-Board Stock Isssue
HE North of Scotland Hydro-Electric

Board made its first issue of
stock to the public, amounting to
£5 000 000 at 24 per cent., yesterday
(Thursday). Announcing the issue in a
written reply last week, Mr. Dalton,
Chancellor of the Exchequer, stated :

“ The North of Scotland Hydro-Electric
Board has made good progress with its
programme of development and construc-
tion, on which £2 650 000 has already been
spent and commitments of £11 750 000
have been incurred. The time has now
come for the Board to make its first issue
of stock, in order to fund the bank
advances and to cover the further capital
expenditure that will mature in the near
futuro. The Board has behind it the
credit of the State, and its stock will be
guaranteed by the Treasury. The issue,
which will be offered to the public, will
be for £5 000 000 of 2j per cent. North of
Scotland Electricity Stock, 1967-72, at par.
The issue will be open to the public
throughout Great Britain, but special
facilities will be provided through the Scot-
tish banks for subscriptions from Scottish
investors, who will wish to take this oppor-
tunity to acquire a stake in this important
contribution to the prosperity of Scot-
land.” The Board’s area of operation will
be considerably increased as a result of
the Electricity BilJ.
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Electricity

St. Marylebone.—The Borough Council
is to spend £8 000 on electricity meters.

Bedford.—It is recommended that be-
cause of inconvenience to consumers during
the first quarter of the year, a special dis-
count of 15 per cent, should be allowed
in respect of electricity consumed during
that period.

St. Helens.—Negotiations are proceeding
for the erection of a new power station
near the -town. The Electricity Com-
missioners will shortly be asked to approve
plans of the proposed station, which is to
receive its coal supplies direct from a
neighbouring colliery.

Swansea.—Now ash conveyor
the Tir John power station will cost
£13 650, and additional works necessary
are estimated to cost a further £9 750.
The supply and installation of the
apparatus will be carried out by the John
Thompson Conveyor Co., Ltd.

Darlington.—A clause in the Corpora-
tion’s scheme for the hiring of electrical
apparatus, giving the hirer the option to

plant at

purchase, is to be deleted from future
agreements. Tho Town Council has
approved increases in electricity charges

from the -present 15 per cent, war increase
to 33| per cent.

Glasgow.—The Clyde Navigation Trust
is considering a ten-year scheme for im-
provements at Prince’s Dock, which will
include the provision of cables, electric
capstans and cranes, at an estimated cost
of £193 550. New hydraulic pumps and
electrical equipment will also be installed
at the graving docks, at an estimated cost
of £48 350.

Fulham.—Tho television set which the
Borough Council proposes to sell through
tho electricity showrooms will now cost
approximately £100 (less purchase tax) it is
reported, and not between £60 and £70,
as was first expected. Assuming purchase
tax to be £28, tho Council has fixed hire-
purchase terms for the sets, production
of which will shortly commence, at an
initial payment of £25, and subsequently
£3 per month for three years.

Egypt.—Tho adjudication on tenders in
respect of the Aswan hydro-electric project
has now been published. Swedish firms are
to supply five main turbines, two main
generators and main transformers at a total
cost of nearly £E. 2 000 000 f.0.b. Swiss
firms will supply two main and two supple-
mentary turbines and five main and two
supplementary generators at a total cost
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Supply

of nearly £E. 2 100 000 ex-factory. A
Reyrolle and Co., Ltd., of Hebburn-on-
Tyne, are to supply switchgear to the value
of £E. 732 110. Specifications for pipes and
cranes have been withdrawn for later
tenders.

Norway.—A 178 000 kW hydro-electric
station, on which 850 workers are at pre-
sent employed, is under construction at
Mér, near Rjukan, Central Norway, and is
expected to begin operation during autumn,
1948. A 600 ft. hall in which the generat-
ing and transformer plant are being housed
is being hollowed out- inside a mountain,
and there will be a layer of at least 200 ft.
of rock as a protective ceiling over the
station which, it is claimed, will provide
safety even under atomic-bomb attack.
Apart from this hall, tunnels up to ten
miles in length are being drilled for the
water supply. Altogether, about 1200 000
tons of rock will have to be removed. One-
third of the output of the station, which is
designed for an average load of 125 000 kW,
is to bo reserved for the industrial plant of
Norsk Hydro at Rjukan, whilst the
remainder will be at the disposal of the
Norwegian Government for other purposes.

New Power Station Buildings.—Building
and civil engineering work to the value of
£75 000 000 will be carried out on electric
power stations during the next two years.
Site work is in operation, states the Minis-
try of Works, on 63 building projects to
house plant capable of generating over
5260 000 kW. Site work for 13 further
projects (to provide 1205000 kW) will
start shortly. A further programme cover-
ing the next two years is at present being
drawn up. Instructions have been issued
to all Ministry of Works Regional Officers
to ensure a continuous supply of cement,
bricks and other materials to the sites.
Arrangements have been made through the
Cement Makers’ Federation for cement
orders for these projects to have first call
on deliveries, both direct and through mer-
chants. An Interdepartmental Committee,
on which are represented the Electricity
Commission, Central Electricity Board and
the North of Scotland Hydro-Electric
Board, sits under the chairmanship of a
Ministry of Works official. Its terms of
reference are to speed up the supply of
labour and civil engineering resources
required in connection with the provision
of generating capacity. Working Parties
have been appointed in England and Scot-
land to resolve the day-to-day problems.
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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 making thisfeature

one ofgeneral interest is invited

How is the tuning ofan arc suppression
coil carried out ?

To ensure that an arc suppression coil
shall completely suppress the capacitance
fault current due to an earth fault on

COIL REACTANCE-OHMS
Fig. i —Tuning curvesfor arc suppression coil

an isolated-neutral power system, the in-
ductance of the coil must be of such a
value as to resonate with the capacitance
formed by the capacitance to neutral of
the three phases in parallel, i.e.,

WL = e
3 ooC

It is difficult to calculate the capacitance
accurately as it depends to some extent
on weather conditions, the sag of the wires
and even on the growth or otherwise of
crops beneath the line. Final adjustment
of the value of inductance must, therefore,
usually bo made on site after the coil is
installed, the process being known as
“ tuning ” the coil. Two methods aro
available, as it can be done with or with-
out a fault on the system.

() Tuning with an earth fault on one
phase.—If an earth fault is put on one
phase the coil will be correctly tuned
when the inductance is adjusted to make
the fault current a minimum; if there
were no losses in the coil or the lines,
the minimum current would be zero, but
this is, of course, never attained in prac-
tice and a current of 3 or 4 amperes is
common on systems up to 33 kV. A curve
showing the relation between fault current
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and coil reactance for a typical case is

shown in Fig. 1.

(i) Tuning with no fault.—If the capa-
citances to neutral of the three phases aro
not exactly equal the isolated neutral point
of the system will not be at exactly earth

potential, i.e., there will bo a potential
between the neutral point and earth. This
potential, which may, in practice, be as

much as 5 per cent, of the normal phase
voltage, is applied to a circuit consisting
of the arc-suppression coil in series with
the three capacitances to neutral in
parallel, i.e., to a series resonant circuit.
In such a circuit the current is limited
only by the resistance and will have a
high value. Tuning, i.e., adjustment to
true series-resonanco condition, is, there-
fore, carried out by adjusting the coil
reactance until the current in the coil is a
maximum. A typical tuning curve of this
type is shown in Fig. 1. If the unbalance
of the capacitances is not sufficient to pro-
duce sufficient current some artificial un-
balance can be introduced, for instance by
disconnecting a length of one phase of the
line.

Accuracy of Tuning.—The coil is usually
only adjustable in steps of 3 to 6 per
cent., so the absolute accuracy is not
possible. It is not, however, necessary,
since on an Il kV system a coil can be
10-20 per cent, out of tune and still be
effective in suppressing faults; on higher
voltage systems, however, greater accuracy
is desirable.

E.O.T.

Nickel Fellowships

The Institute of Metals, the Iron and
Steel Institute, the Institution of Mining
and Metallurgy, the Institute of British
Foundrymen and the Institution of Metal-
lurgists, it is announced, have accepted
the invitation of the Mond Nickel Co.,,
Ltd., in awarding annually for the next
fifteen years a number of fellowships to
be known as the “ Mond Nickel Fellow-
ships.”  The company offered to make
available over a number of years the sum
of £50 000 for the purpose. The main
object of the fellowships is to assist
persons capable of appreciating and apply-
ing the results of research, rather than to
encourage research itself.

18 JULY 1947



ELECTRICAL

207

UNITS

N.P.L. ANNOUNCES CHANGES TO TAKE EFFECT NEXT YEAR

IN accordance with decisions taken by
the International Committee of Weights
and Measures at their meeting in Paris
in October, 1946, the system of electrical
units employed at the National Physical
Laboratory will be changed on January 1
next. The units at present in use are the
“ international ” wunits based on certain
material standards. From January 1, the
units employed will be those derived from
the centimeter, gramme and second, i.e.,
the so-called * absolute ” wunits. The
effects of this change may be seen from
the following table: —

Oneinternationalohm = 1.00049 ‘*absolute” ohms
One " volt 1.00034 volts
One - ampere = 0.99985 ampere
One - watt ~ 1.00019 watts
One » henry — 1.00049 henries
One ” farad 0.99951 farad

The factors given in the table apply to
the mean international units; .that is to
say, to the mean values of the international
units as realised at the various national
laboratories.

After January 1 apparatus submitted
to the laboratory -with a view to the issue
of a N.P.L. certificate of examination will
lie regarded as acceptable if its orrors fall
within the specified limits when the values
are expressed in either international or
absolute units, provided that it was manu-
factured before January 1, 1949, and is
marked accordingly. Apparatus manu-
factured after that date and any apparatus
not marked with the date of manufacture,
will be acceptable only if its errors fall
within the specified limits when the values
are expressed in absolute units.

NEW CANDLE UNIT

Following the decision of the Inter-
national Committee, the N.P.L. will also,
on and after January 1, express all photo-
metric values in terms of units based on
the “ new candle.” This unit of luminous
intensity is of such a magnitude that the
brightness of a full (or cavity) radiator
(iblack body) at the temperature of
solidification: of platinum is 60 new candles
per sg. cm. The new lumen is the
luminous flux radiated within unit solid
angle by a uniform source having a
luminous intensity of one new candle. The
now unit of illumination will be one new
lumen per unit area. One new lumen per
sq. ft. will also be called one new foot-
candle and one new lumen per sq. metre
one new lux. The new unit of brightness
will bo one new candle per unit area, and,
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alternatively, one new foot-lambert.  The
latter unit is defined as the brightness
of a perfectly diffusing surface of 100 per-
cent. reflexion factor when its illumination
is one new lumen per sqg. ft.

When differences of colour are involved
in the determination of any magnitude in
terms of these units, the evaluation will
be in accordance rvith that which would
be obtained by an Observer having the
relative luminosity curve (curve connecting
eye sensitivity with wavelength) adopted

by the International Commission on
Illumination 1924 and later by the Inter-
national Committee of Weights and
Measures.

IMPORTANT BUT SMALL DIFFERENCES

The differences 'between the new units
and those in use hitherto are small. The
present units, based on the “ inter-national
candle,” wore introduced on April 1, 1909,
in Great Britain, France and the U.S.A.,
and were adopted in 1921 by the Inter-
national Commission on Illumination.
Nevertheless, Germany and some Central
European countries continued to use units
basod on the Hefner candle (about 0.9
international candle). The international
candlo was not based on any primary stan-
dard ; it was derived from the units defined
In terms of the old flame standards and
was maintained by means of carbon and
tungsten filament electric lamps. Further,
the values of the unit at different colour
temperatures did not exactly agree, when
compared on the basis of the international
relative luminosity curve adopted in 1924.

The magnitude of the new unit has been
so chosen that it will introduce only very
small changes (less than 0.5 per cent.) in
the values of luminous intensity assigned
to lamps operating at a colour tempera-
ture of about 2 360°K. For lamps at con-
siderably higher colour temperatures, e.g.,
ordinary gas-filled electric lamps at normal
efficiencies, the values expressed in terms
of the new candle will be several per cent,
lower than those expressed in international
candles. At the colour temperature of the
primary standard (2 046TC), values in
terms nt the new candle are about 1.7 per
cent, higher than those in terms of the
international candlo.

On account of this alteration in the basis
of which sources of light of different
colours are compared, it is impossible to
give a factor for converting values in in-
ternational candles to value in new candles.
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Industrial

Annual Outing

Metway Electrical Industries Ltd.. an-
nounce that their offices and works' will be
closed on July 19 for the annual staff out-
ing. This will take the form of a motor
trip to Windsor for lunch, and then by
boat to Hampton Court.

Lamp Contracts

The L.N.E.R., King’s Cross, has placed
a contract for Cosmos and Metroviek elec-
tric lamps for a further period of twelve
months, ending April 30, 1948, with the
Metropolitan-Vickers Electrical Co., Ltd.

Thorn Electrical Industries Ltd. an-
nounce that their tender for the supply of
Atlas lamps until March 31, 1948, has been
accepted by the Metropolitan Borough of
Islington.

Courses in Illuminating Engineering

Two courses in illuminating' engineering
have been arranged to take plae© in Lon-
don during the period September, 1947, to
May, 1948, one at the Northampton Poly-
technic on Wednesday afternoons and
evenings, the other at the Borough Poly-
technic on Thursday afternoons and even-
ings. The courses will prepare candidates
for the City and Guilds of London Institute
intermediate examination .in illuminating
engineering, passing of which is one of
the essential qualifications for those desir-
ing to be placed on the I.E.Si Register of
Lighting Engineers. Those wishing to en-
ter their names for either of these courses
should communicate with the polytechnic
concerned. A course has also been

Inform ation

arranged at the Central Technical College,
Binningham to commence in September
this year and other courses are in pros-
pect at Cardiff, Leeds, Liverpool and Man-
chester; further details are available from
the Illuminating Engineering Society, 32,
Victoria Street, London, S.W.I.

Steel Works Lighting

While preparations were going on for
D-day, the Metropolitan-Vickers Electrical
Co.,, Ltd.,undertook the re-lighting of the
works of Redpath, Brown and Company
Ltd. To-day when the need for steel
sections for building reconstruction is as
urgent as was that for war material, the
installation is enabling the same efficient
output to be maintained. 400 W and 250
W mercury discharge lamps are used
throughout for general lighting, and special
Metroviclc type SFT low voltage safety
units are used on the batteries of drills.
These units comprise 400/440 V 50 V 45
VA transformers with low voltage light-
ing 3-arm fittings, housing 40 W lamps
screwed on the amis of the drills. Specially
balanced cable arrangements are made for
the bracket arm to be swung round with
the drill head. In two of the drilling bays
80-400 W mercury discharge lamps
mounted at a height of 33 ft. give ageneral
illumination of 7/8 lumens per foot2 over
the working area. In the fitters’ shop
250 W mercury discharge lamps in skirted
dispersive reflectors, mounted 16 ft. 6 ins.
are arranged to give complete cut-off to
enable the operatives to see clearly the
marking on the steel plates for drilling and
other purposes. The illumination in this

Metroviek lighting in the platers’ shed at the works of Redpath Brown & Co., Ltd.
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shop is 8/10 lumens per foot2on the work-
ing plane. For the fittings shop, elec-
tricians’ and joiners’ shops 250 W dis-
charge lamps are used in skirted dispersive
reflectors, mounted 16 ft. 6 ins. above the
working plane, providing 11/12 lumens per
foot2 The wiring was carried out by S.
Dickinson Ltd., Fountain Street, jMan-
chester.

Herts. Agricultural Show

The Hertfordshire Show is being held
this year at North jMymms Park on
July 24, and the Nort-hmet Company has
arranged a comprehensive exhibit of elec-
trical appliances for the farm, the market
garden and the home. Manufacturers

supporting the exhibit will include :—

Fredk. A. Pullen & Co. L. F. King, Nazcing,
Keith Blackman, Ltd., Elcctrocult, Ltd., Rheostatic
Co., Ltd., General Electric Co., Ltd., Clifford & Snell,
Ltd., Chase Protected Cultivation, Ltd., Tarpcn
Engineering Co., Ltd.,, Geo. Monro, Ltd., Heatrac,
Ltd.,, W. L. Holland, Ltd., Christy & Norris, Ltd.,
Lipton Products, Ltd., Byron Farm Machinery, Ltd.,
Herbert Morris, Ltd., Loading Devices, Ltd., Ferranti,
Ltd., Geo. W. King, Ltd., Curfew Appliances, Ltd.,
Me. and B. Heat Control, Ltd., Cope and Cope, Ltd.,
Brecknell, Munro & Rogers, Ltd.,
wall Engineering Co., Ltd., Pulsometer Engineering
Co., Ltd.,, Thomas & Son (Worcester), Ltd., Pressed
Steel Co., Ltd., Gascoignes (Reading), Ltd., J. W.
W oolley & Co., Ltd.,, Cocks & Sons, Tomlinson
(Electric Vehicles), Ltd., S. Wolf & Co., Ltd., Eutalloy,
& Welding Processes, Ltd., Banner Electric Co., Ltd.
Stenor, Ltd., Marconi Instruments, Ltd., Alldays &
Onions, Ltd., Belling & Co., Ltd., English Electric
Co., Ltd., Jackson Electric Stove Co., Ltd., Moffat,
Ltd., Revo Electric Co., Ltd., Aidas Electric, Ltd.,
Simplex Electric Co., Ltd., Universal Boilers & Eng;.
Co., Ltd., Wilkins & Mitchell, Hotpoint Electric
Appliance Co., Ltd., Hurley Machine Co. (Eng.), Ltd.,
Electrolux, Ltd., Frigidaire, Ltd., Hoover, Ltd.,
Morphy Richards, Ltd.

John Steel, Broad-

“ Civils” Conversazione

At the first post-war conversazione of
the Institution of Civil Engineers, held
at the Institution building in Groat George
Street, Westminster, on Thursday evening,
July 10, there was shown a small but
varied exhibition of scientific and genera!
engineering interest. A  water model
demonstrated the principles on which the
ventilating system of the new House of
Commons debating chamber is being de-
signed, and another showed how, by olec-
tro-chemiea's  action, appreciable har-
dening could be produced in London clay
when aluminium anodes are used to pass
a current through the soil. A radio Link
was shown, with which, using a modulated
carrier, the strain on a structure could be
measured at some remote point where it
Was difficult to set up apparatus, and
a working model built by the Head Re-
search Laboratory demonstrated how, by
means of electro-osmotic action, the con-
struction of foundations in river silts could
be facilitated by causing a water move-
ment with an electric current. Among the
many distinguished guests present at the
conversazione, who were received by, the
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President, Sir William Halcrow, were the
President of the I.E.E., Mr. V. X de
Ferranti, Six Henry Dale, Sir Charles
Darwin, Sir Henry Self, and Prof. li. V.
Southwell.

Domestic Appliances for Hospitals

The  “ Hospitals Domestic  Aids ”
Exhibition, opened by the Minister of
Health at the Empire Tea Bureau, Regent
Street, on Monday afternoon, lias been
organised by the Electrical Development
Association in conjunction with the British
Gas Council in order to demonstrate to
hospital authorities the benefits which
modem apgliances can provide. The elec-
trical exhibits, of which there are more
than 70, range from the more usual small
household-accessories, such as percolators
and toasters, to large dish-washing
machines, automatic bread-slicers, floor
scrubbers and electrically heated food
trolleys. Ovens for hospital kitchens and
other equipment required for the cooking
of meals for patients and staff are not dis-
played, for reasons of space, but the selec-
tion which has been made provides a clear
impression of the advantages arising from
the use of modern automatic equipment in
many aspects of hospital domestic routine.

The exhibition will remain ,open until
August 2.
The manufacturers who have contri-

buted exhibits to the electrical section are :
Ajax Domgstlc ABpllance Co,, Ltd Aidas
Ele tric rtiett and  Son,
nd|x Home
e and P all. Co.,
|sh Vacuum Cleaner and En?nneer-
ureo, Ltd

Efomecring:Co. Lt Bt Colel L Etgn

Dowsmg Co gctrlcal Manufacturers)

Ltd olux’ Lt
Eri |da|re td Gardlner and Gulland td
Ge eral E1ectr|c Co Ltd.; J. Glover and(jSons
. ;. Gramophone_Co,, Ltd.; Hague
Kenzie, Hawkins and t
Hobart Manufacturln Co., Lt .; Hoover
Lt Hotpoint Electrical ' Aé)p |ance

' Jackson Electric Stove Ltd. ;

Serng Machme Co., Ltd nghtfoot Itef’rlgerat-

tion Mabbo

calf Ideal Products Ltd Iphy chhards
td, : Premier Electric Heate S

diffusion, td., SJ «. Elec |c, Ltd,; Sl mplex
Eleotric Stee

Sterllng Englneerl Co L d Stott and
Co. (En meirsg Ltd.; B. and’ SWlft Ltd.;
Yent-Axia

M arconi Jubilee Brochure

To commemorate the fiftieth year of the
establishment of the company, Marconi’s
Wireless Telegraph Co. have prepared a
handsome and attractively illustrated
brochure which reviews the history of the
company to the present day. It describes
the scientific background—Clerk Maxwell’s
prediction of electro-magnetic waves in
1867 and Hertz’s experimental proof of their
existence—which led Guglielmo Marconi
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working at his home in Bologna, to begin
experiments. In 1895, he succeeded not

only in getting waves to travel across
space, tout in employing successions of
waves broken into groups to convey

intelligible messages. The book makes it
clear that the fact that nearly all the im-
portant early experimental wireless work
was undertaken in this country must be
credited to the inventor’s mother, of
Scottish and Irish ancestry, who herself
made arrangements for Marconi to meet
Sir William Preece, then Chief Engineer
of the G.P.O. Photographs of some of the
original nparatus and early broadcasting
stations help to give a remarkably interest-
ing survey of the growth of an industry
which, in only 50 years, has progressed
from very modest beginnings to radar,
television and the remote control of air-
craft.

Electrical Machinery Traders

New members elected by the Committee
of the Association of Electrical Machinery'
Traders are tihe British Electric Co., A.
Cooksley and Co., Ltd., J. E. Fowler, and
Hackett and Son.

Annual Holidays

Clayton, Lewis and Miller, Ltd.,
announce that ttoeir factory will be closed
for the summer holiday from July 25 to
August 5.

Tire Phoenix Telephone & Electric Works
Ltd. announce that their works and offices
will be closed for the annual holiday from
5.30 p.m., Friday, July 25, until 8 a.m.,
Tuesday, August 5. Goods cannot be
accepted or despatched during the period.

The summer holiday break will operate
among the various establishments forming
the Philips Group during the under-
mentioned .periods: Mitcham  Works,
July 28 to August 5; Blackburn Works,
July 19 to 26; Hamilton Works, Lanark-
shire, radio transmission equipment,
Balham, and Philips Industrial, Brixton,
July 19 to 26. The service department
and stores at Waddon, Surrey, will not
close.

Tensor Analysis

One of the newest of the mathematical
approaches now available to the engineer
for the predetermination of performance of
machines and structures is that known as
tensor analysis. Johnson and Phillips,
Ltd.. announce the issue of a brochure,
epublication TF 14, entitled “ The Direct
Setting-up of Zap for Closed-Mesh Net-
works from the Network Diagram,” which
shows the application of tensor methods
to the study of static network impedances
considered, from a specified reference
frame. A companion brochure (TF 15)
will be issued later in the year on the
Direct Setting-up of Y for Junction
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Networks. A small supply is still avail-
able of publication TF 13, “ The Imped-
ances of Multiple-Winding Transformers,”
in which tensor methods are employed
in the study of the self and mutual im-
pedances of transformers. The brochures
are reprints of articles by the company’s
technical advisor, Mr. S. Austen Stigant,

which appeared originally in the
B.E.A.M.A. Journal. Applications for
copies, which will be provided free of

charge, should be made to the company at
Victoria Way, Charlton, London, S.E.7.

Contract Price Adjustment Formulea
The B.E.A.M.A. announce that for pur-
poses of calculating  variations in:
(a) “ Rates of Pay "—the rate of pay for
adult malo labour at July 12, 1947, shall
be deemed to be 110s.; (b) “ Costs of
Material ”—the index figure for Inter-
mediate products last published by the
Board of Trade on July 12 is 221.4 and
is the figure for the month of June, 1947.

E.I.B.A. Report

HE annual report of the council of the

Electrical Industries Benevolent Asso-
ciation, prepared by the secretary, Mr, H.
Senior Fothergill, for presentation at the
annual general meeting on July 24, stresses
the value of the personal element intro-
duced by the association into its charitable
work, which, it considers, jmay often have
more far-reaching results than the giving
of a money grant alone. jMany letters ex-

pressing appreciation are quoted in sup-
port.
During the year the number of cases

dealt with, was 253 (an increase of 25 per
cent, on 1945), a figure which, taking into
account families and other dependents,
resulted in 465 men, women and children
being assisted, of whom 142 were widows.
Of this number, 85 eases involving 192
people were newly reported during the
year, whereas the now cases in 1945 num-
bered 66. AIll hut five of the 253 cases
dealt with involved money payments on
the part of the association, and the amount
paid out in grants, pensions and allowances
amounted to £16 134, a record figure in
E.I.B.A. history and an increase of £3 9S3
on 1945,

This expansion in the association’s work
is ascribed partly to the growing aware-
ness of the benefits available to people in
distress in the industry, and partly to
“ the alarming number of men who are
breaking down with arthritis and other ner-
vous complaints, and of men and women
who are being overcome with tuber-
culosis,” a legacy, it is thought, of the war
period. A contributory factor was the
large number of people on fixed income
who, the report states, are in real poverty
as a result of increased living costs.
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WE 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.I
(comer Horseferry Road), unless otherwise
stated :—

Dundee, July 21.—Supply, delivery and
erection of automatic CO, fire extinguishing
equipment for 33 kV sub-station at Ciep-
ington. Specification from Town Clerk,
City Chambers, Dundee.

Bridgnorth, July 26.—Electrical installa-
tion in 18 houses at Sydney Cottage site.

Specification from Town Clerk, College
House, Bridgnorth.

Hornsey, July 28.—Provision of all
labour and materials for electrical instal-

lation in 116 flats at North Hill, Highgate.
Specification from Chief Electrical Engineer

and Manager, Electricity Showrooms,
Crouch End, N.8.
Accrington, July 31.—Tenders invited

for purchase of: 2 000 kW B.T-H. Curtis
turbo-alternator, three-phase, 50 cycles,
6.6 kV, 3000 r.p.m., with Cole Marchant
condensing plant. Further particulars from
Borough Electrical Engineer, Corporation
Electricity Works, Hyndburn Road, Ac-
crington.

Hazel Grove (Cheshire), July 31.—
Supply and delivery to Hazel Grove and
Brarrihall U.D.C. of two 750 kVA trans-

[n Par
Load Shedding.—It was intimated by
the Parliamentary Secretary to the

Ministry of Fuel and Power that a state-
ment indicating the progress made in deal-
ing with the problem of load-shedding
would be made very shortly, probably in
the course of next week.

National Hearing Aids.—Replying to Sir
E. Graham-Little, Mr. Herbert Morrison
said that information about the new
national hearing aid, including particulars
of .performance tests carried out by the
National Physical Laboratory, would be
given in the report of the Electro-
Acoustic Committee of the Medical
Research Council.  This -wasnow in the
Press and would be issuedby H.M.
Stationery Office in due course.

Toasters and Shavers.—Mr. Shawcross
asked tho Minister of Supply whether he
would tako steps to secure the manufac-
ture of automatic electric toasters and
razors in the United Kingdom, or allow
their importation from the U.S.A. or
Switzerland. Mr. Wilmot answered that
as these articles could not be regarded as
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formers with externally operated off-load
tap changing gear. Specification from
Chief Electrical Engineer and Manager,
Electricity Offices, Chapel Street, Hazel
Grove, Cheshire; deposit, £1 Is.

Newport, July 31.—Manufacture, supply
and installation of 3 kV mam and pilot
cables, by companies fully experienced in
laying of submarino cables. Specifications
from Electrical Engineer and Manager,
Electric House, Dock Street, Newport,
Mon.; deposit, £1 Is.

Dundee, August 13.—Supply of multi-
core h.v. and l.v. p.i. cables. Particulars
from City Electrical Engineer, Corporation
Electricity Department, Dudhope Crescent
Road, Dundee.

Halifax, August 18.—Manufacture, de-
livery, laying and jointing of 33 KkV
underground cables and manufacture,

delivery and erection of 33 kV metal-clad
switchgear and control panels, etc. Speci-
fications from Borough Electrical Engineer
and Manager, 19/23, Northgate, Halifax;
deposit, £1 Is.

Reigate, August 22.—Supply of: (a) six
units, each comprising three oil-immersed,
11 kV, 300 A switches and six eight-way
isolator and fuse units; (b) six 500 kVA,
three-phase, 50 cycles, oil-immersyd trans-
formers. Specifications from Engineer and
Manager, Electric House, Linkfield Corner,
Redhill, Surrey.

lament

an urgent need, any substantial importa-
tion from hard currency sources was out
of the question at the present time. Since
they would, however, be much in demand
in the future, a number of licences to
manufacture had been issued, and they
were pressing manufacturers to develop
their production, mainly at present for
the purposes of export.

Electrical Steel.—The Minister of Sup-
ply was asked by Mr. Skinnard whether,
in' view of the difficulty experienced by
small industrial units in obtaining a fair
proportion of the available supplies of
electrical sheet steel used in the manufac-
ture of telecommunications equipment for
export, he would apply controls similar to
those imposed on the distribution of mild
steel sheet. Mr. Wilmot replied that
arrangements for the distribution of elec-
trical sheet were at present being reviewed.
While the present shortage continued,
priority must be given to programmes
directly contributing to the expansion of
fuel and power resources, and supplies to
other users had, therefore, to be restricted.
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Company

HICK, HARGREAVES AND CO. LTD. Net
prft-. for year ended March 31, £52 741,
and not £53 464 as previously announced.

TELEGRAPH CONSTRUCTION AND MAINTEN-
ANCE CO., Itd.—Int. div. of 5% actual (Is.
per share) less inc.-tax, has been declared
for yr. endg. December 31, 1946.

STREAM-LINE FILTERS, LTD. N et trdg,_
prft. for yr. endg. December 3%, 1946,
£39 269 (£52 385). To dirs.” fees £1 050
(£878), doprecn. £1 440 (£S66), taxn.
£20 000 (£35S31), prft. subj. to dirs.’
addtl. remuneration £16 779 (£10 430). To
gen. res. £4 000 (same), int. div. 5% less
tax, £2 750, and prpsd. fin. div. 10% less
tax, £5 500, mlcg. £8 250 (£7 000); Swd.
£18 988 (£15 4711). Current liabs.
£141 829 (£110 504) and current assets
£212 067 (£273 912).

ORIENTAL TELEPHONE AND ELECTRIC CO.,
itd .—The report states that owing to de-
lay in receipt of audited returns from
Singapore it will not bo possible to com-
plete accounts for 1946 in time for sub-
mission to the meeting on July 29. The
Chairman will move that the meeting be
adjourned. It is proposed to convert the
issued ordinary shares into £1 units and
also to amend articles.

British tim ken, 1td .—Consolidated
trdg, prfts. for yr. 1946, £329 164
(£207 697). Deprecn. absorbs £HI5 288

(£29 817), incl. £65 270 of special nature.
AUocn. for taxn. £102 278 (£87 235), and
div. of parent coy. maintained at 15%;
after placing £30 000 (£31519) to gen.
res., carry-fwd. £151 788  (£117 458).
Current assets £1 559 753 and current liabs.
and provns. £1 025 841. At annual meet-
ing to be held on July 21, a resolution will
be put to increase the limit upon borrow-
ing powers of directors to £600 000.

GARRARD ENGINEERING AND MANUFAC-
TURING CO., 1td .—Speaking at the annual
meeting, Mr. H. V. Slade (chairman) said
the year under review had proved a very
difficult one. The company now had a
programme in hand and facilities available
to meet the requirements of both the home
and export trade, and the present order
book was the largest in the company’s his-
tory, but shortages of materials prevented
them from meeting demands. New pro-
ducts bad received close attention, the
Chairman said, but because of the heavy
demand for their standard products and
the difficulty in obtaining materials, these
had been held in abeyance for the time
being,

CAWNPORE ELECTRIC SUPPLY CORP. LTD.
—A recent adjudicator’s award in respect
of a strike of employees for higher wages
would, if enforced, result in employees
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receiving 50 per cent, of the value of all
the Corporation’s reserve funds, declared
the chairman, Mr. K. A. Scott-Moncrieft,
at a shareholders’ meeting in London. He
stated that the company had not been able
to agree to claims put forward by the
workers and the Government had then
appointed an adjudicator. A few days
ago an award, which was confirmed by the
Government, was declared. Legal opinion
on the award was being sought, and the
board intended to take all possible steps
for its revocation.

ISLE OF THANET ELECTRIC SUPPLY CO.
itd .—Delay in obtaining a rating assess-
ment is held responsible for the late pre-
sentation of the company’s accounts for
the year ending December 31, 1946, states
a circular to stockholders. It is explained
that the rating authorities appealed for a
revision in respect of the period April 1
to December 31, 1946, of the rating assess-
ment on the electricity undertaking pre-
viously owned by the company, and des-
pite urgent requests from the company and
the local authorities for the matter to be
dealt with promptly, very little progress
has apparently been made. The company
is now advised that a draft revised rating
valuation may be available for considera-
tion in August next. Until the new assess-
ment is agreed, the accounts for the year
cannot be completed, neither can the pur-
chase price payable by the Margate, Broad-
stairs and District Electricity Board be
ascertained. The directors state that
the rating question is the only matter out-
standing, and give financial results for the
year subject to adjustment (if any) of local
rates. These show that revenue for the
year totalled £173 052 (as against £108 635
for 1945), less expenses £100 490 (£57 566),
leaving a surplus of £72 562 (£51 069).
After deducting allocations to sinking
funds, debenture stock interest and interest
on sinking funds, totalling £23 272
(£23 057) and adding interest received
£554 (£917), profit for the year, subject
to rates adjustment, is £49 844 (£28 929).

SOUTHERN AREAS ELECTRIC CORP.,
The chairman, Viscount Elibank, presided
at the recent annual meeting. In the
course of his speech, which dealt largely
with the position of the company under the
Electricity Bill, ho said that their policy
had been to develop their manufacturing
subsidiaries in view of the threatened
severance of the electricity supply interests.
In Mawdsley’s, Ltd., of Dursley, they had
an efficient electrical manufacturing works,
and Gillott Electro-Steam Cookers, Ltd.,
was also being developed, although shor-
tage of materials and the national! fuel
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. . . just to emphasize

that Electrolux Refrigera-
tion isSilent. Even the most
sensitive microphone cannot
pick up a sound from
an Electrolux Refrigerator
which is always Silent.

Why is this so? Simply
because Electrolux Refrig-
eration functions without
machinery, without moving
parts. This means other
things too : freedom from
vibration and radio inter-
ference, low maintenance
cost, absence of wear and
tear, dependability.

Incidentally, here you can
see for yourself how much
perishable food the ti cub.
ft. Electrolux can take.
Nothing is left out that
matters.

And for larger homes
there will be larger
Electrolux Refrigerators of
this type as well as
standing models

Electrolux ‘built-in’ Silent Refrigerators,
operated by Electricity, fit into any kitchen plan and
can be built into modern kitchenfurniture at any height.

Electrolux

iraJdw
by Appointment
by Appointment Suction Cleaner and
Reft” eef?ém R E F R | G E RAT | O N Refngerotor Manufacturer<
by ELECTROLUX LTD «LUTON «BEDS. Head Office: 153/5 REGENT ST. « W.t
Also Manufacturers of the famous Electrolux Quiet Suction Cleaners J
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economy campaign were proving to be
retarding factors. A third subsidiary,
P.A.M., Ltd., had been engaged until the
end of the war solely on contracts for the
Admiralty, but efforts to obtain new busi-
ness were bearing fruit, and theie seemed
every prospect of the works being fully

occupied shortly on the production of
various types of precision mechanical
equipments. New Day Electrics, Ltd.,

another subsidiary, was in the early stages
of developing prototypes of electrical
accessories for which, in time, there should
be an increasing demand. They had also
formed a new company, under the name
of Mono-Cam, Ltd., for the sale and ser-
vicing of a new type of pump. Other pro-
jects had been under consideration, the
Chairman said, but action had been
deferred until they could see more clearly
the effect of the passing of the Electricity
Bill.

BROADCAST RELAY SERVICE, LTD. Speak-
ing at the annual general meeting, the
new Chairman (Mr. J. S. Wills) said that
shareholders would doubtless ibe aware of
his connection with the British Electric
Traction Co., Ltd., which had recently in-
creased its holding in their company. They
had not, however, secured control, and he
wished to make it clear that Broadcast
Relay had not becomo a subsidiary of any

other company or group. It retained its
independence, and would continue to be
developed solely on its own merits. After

saying that many thousands of pew sub-
scribers had recently been connected to
their Rediffusion networks, Mr. Wills
stated that, although lie was confident
that the company’s licenses would be ex-
tended beyond the present expiry date of
December 31, 1949, no decision on the
matter had yet jbeen reached. The factory
at Wandsworth was jbusily engaged in de-
veloping a valuable export market for
radio-heating and communication equip-
ment. In their overseas business, they
were entering upon a period of rapid ex-

pansion, and their first broadcast station
overseas—Radio Trinidad—would be
operating within a few weeks. The Chair-

man ended his speech by listing some of
the technical advantages which, he said,
were enjoyed by subscribers to the com-
pany’s relay services.

LISBON ELECTRIC TRAMWAYS, LTD.— 111 his
statement to shareholders. Sir Alexander
Roger (chairman) spoke of shortages of
materials, and said that delays in delivery
of supplies, some of which were ordered in
1945, had prevented improvement and
expansion of the Lisbon transport services
on the scale planned. The continuing
increase in the general travelling public
was producing a traffic congestion problem
in Lisbon which was very perplexing, and
the company had, meanwhile, presented to
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_ment during the war,

the authorities a five-year expansion pro-
gramme involving an expenditure of
approximately £1 000 000.

BRAZILIAN TRACTION, LIGHT AND POWER
co., 1td.—The President (Mr. Henry
Bordon) said at the annual meeting, held
in Toronto recently, that as a result of
difficulty in obtaining materials and equip-
the company was
now faced with the necessity of under-
taking new construction work on a very
largo scale. More than 100000 applications
for telephones could not be met pending
the receipt and installation of the neces-
sary equipment, and the estimated cost of
the expansion programme over the next
few years was S1G0000 000. To assist
in carrying out an extensive new hydro-
electric programmo, a well-known United
States firm had been engaged. They
would undertake the greater part of tlio
Paraiba-Pirai water diversion project for
the Rio power supply, the completion of
which was scheduled for 1950. At the Serra
plant, a new 91000 n.p. unit had now
come into service. Some concern was being
felt, the President revealed, at the appear-
ance of fissures or cracks in the hilside near
the penstocks which carried the water to
Serra. Geological investigations supple-
mented by borings wore being made to as-
certain the oxact nature of the terrain, part
of an old landslide which had developed in
times past and then come to rest.

Metal Prices
Monday, July 14

Copper— Price Inc Dec.

Best Selected (nom.)...per ton£130 10 0 — £5 0 0

Electro Wire bars £132 00 — £5 0 0

H.O. Wires, basis £149 00 — £5 10 0

Sheet i £173 10 0 - £ 5 0 0
Bronze Electrical quality

1% Tin—

Wire(Telephone)basisperton £172 50 — £5 10 0
Braes (60/40)—

Bod basis perlb. Is. 2d. — %d

W T € e la. 6%d. — yad

Iron and Steel—
Pig Iron (E. Coast He-

matite No. 1)...perton £8 19 0 — —
Galvanised Steel Wire
(Cable Armouring)
basis 0.104 In. . £34 5 0 —
Mild Steel Tape (Cable
Armouring) basis
£2115 0 — —
Lead Plgf
English £91 10 0 — —
Foreign and C £90 0 0 — —
Tin—
Ingot (minimum of
99.9% purity) . £4-12 10 0 — —
Wire, basis perlb 5s. 6%d. — —n
Aluminium Ingots .perton £80 0 0 — —
Spelter ... . £70 0 0 — —
Mercury (spot) . peibott. £17 3 6 — —

Prices of galvanised steel wire and steel tape supplied by

C.MJ1. 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.
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(4) Santon Quality ..

SANTON quality comprises the
main factors—good materials, fine
workmanship and, most important
of all, thirty years experience in the
design and manufacture of electric
water heaters of all types. There
are many other reasons why it pays
to specify SANTON. More reliable
elements ensure longer working
life, increased thermal efficiency
cuts down electricity bills and low
watt density minimises scaling and

maintenance. Write for your copy

of the new SANTON Data Book.

ELECTRIC
WATER HEATER

TRADE MARK "SANTON?”
9934 F

Visit our stand F.2 at
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Above : Non pressure type (N.P.T.) heater.
Supplies hot water to a single point (or two
adjacent points by means of a swivel swan neck).
Can be connected direct to water mains. For wall
mounting only.

“Industrial W ales” Exhibition.
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Com m ercial
Mortgages and Charges

Note.— The Companies Act of 1908 provides that
every mort?agelor charge shall be registered within
21 days after its creation, and that every company
shally in its annual summary, specify the total amount
of debt duefrom 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.

CHADDERTON RADIO AND TELEVISION CO.,

itd .—Juno 9, £530 debenture, to H. H.
Speight, Rochdale, general charge. *Nil.
February 14, 1947.

temco, Itd. ~ Lydbrook.—June 10,

£20 000 debentures; general charge.

Satisfaction
vent-axia, Itd ., London, S.W .—Satis-
faction June 11, £4 000, registered April 29,
1938.

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
tvilhin 21 days.

J. J. RADIO AND ELECTRICAL SERVICE
(firm), Old Hill, Falmouth, radio and elec-
trical dealers. £12 2s. lid. May 6.

buxton, H. (male), 8e, High Street,
South Normanton, Derby, radio dealer.
18s. 10d. April 21.

brunwin, Grant, Ness Road, Shoebury-
ness, Essex, radio retailer, trading as G.B.

Services. £i10 8s. 5d. May 9.

modern radio (firm), Tborpe Bay,
Essex, radio dealers. £17 5s. lid. 'May 8.

JonEs, c. A. (male), 362, Tunnel
Avenue, London, S.E.10, radio dealer.
£29 11s. May 1

peat, m. [r. (male), 28, Blackheath
Village, Blackheath, dealer in electrical
goods. £56 8s. hid. May 7.

peat, Norman F., Top Fiat, se, Algernon
Road, Lewisham, electrical and radio
supplier. £15 2s. 8d. May 13.

price, C. and co. (firm), 12, Great Holme
Street, Leicester, radio and electrical
engineers. £14 13s. April 29.

rogbrs radio (sued as a firm), High
Street, Dormans Land, Surrey, wireless
and electrical retailer. £14 8s. lid.
May 8.
" wiggins, 6. a. (male), 1, Priory Street,
Hastings, radio and electrical dealer.
£19 5s. 9d. May 5.

asquith, — (male), 7 and 8, Foreshore
Road, Scarborough, radio and electrical
dealer. £25 5s. Sd. May 2.

lothian, t. (male), 45, Cold Bath Road,
Harrogate, radio dealer. £16 12s. 7d.
May 8.
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bray’s radio service (sued as a firm),
20, Stockton Street, West Hartlepool, elec-

trical dealers. £22 0s. 5d. April 23.

taylor, j. ii. (male) 29, Watson Road,
Claeton-on-Sea, Essex, electrical engineer.
£20 14s. 10d. April 22.

taylor, 3. h. (male), 29, Watson Road,
Clacton-on-Sea, Essex, radio  dealer.
£19 9s. lid. April 24.
Company Meeting
W . T. Henley’s Telegraph

W orks
Increase in Turnover

The sixty-eighth ordinary general meet-
ing of W. T. Henley’s Telegraph Works
Company, Limited, was held at the Dor-
chester Hotel, London, W.I, on July 11
Sir Montague Hughman (chairman of the
company) presiding.

The Chairman, in the course of his
speech, said: | am pleased to report a
substantial increase in our turnover, some
of which is accounted for by the rise in the
cost of materials, but undoubtedly, we
have seen signs of recovery, as the figures
in the balance sheet indicate. Still, we
have many problems to face to-day, and
the setback which we received during those
dreadful winter weeks when we were
closed down for want of fuel, power and
light will ever stand in my memory as one
of the most disastrous and unpleasant
occurrences in my lifetime. | am glad .to
say that our exports overseas amounted to
over 36 per cent, of our total business,
compared with 27 per cent, in 1945.

At home we have to face the fact that
the electric supply industry is about to be
nationalised, and we are, by the nature of
our business, very much interested in the
distribution side’ of tho industry. This
change may have far-reaching effects, as
we may have one authority the buyer for
the bulk of our home production. 1 sin-
cerely trust that this now authority will
allow the cable manufacturing companies
to continue the fine work they are doing.

The balance on trading account of the
parent company amounts to £633 482,
swhich is £50 653 greater than last year.
The balance brought forward is £393 219.

The directors recommend a final divi-
dend of 10 per cent, for tho year ended
December 31, 1946, making 15 per cent,
for the year. They also recommend a
cash bonus of 5 per cent., leaving to be
carried forward £413 822.

The report was adopted.
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PRECISION TYPE

N.C.S. Frequency Meters of
Precision Type comply with
B.S.S. No. 89— 1937 forshort-
range precision accuracy,
being within 0.1% of the
mean value of the frequencies
shown on the scale.

The instruments are inde-
pendent of voltage and tem-
perature variations over wide
limits and develop no self-
heating errors. Low v.a.
consum ption.

Supplied with 90, 150, or
200 deg. scales.

N.C.S. PRODUCTS include all types
of Measuring Instruments, Indicating
INDUSTRIAL TYPE or Recording, Switchboard or
Industrial Type Frequency Portable.  Also Protective Relays,
Meters are also available in Synchronisers, Circuit Breakers,
all sizes from 4" to 12" Earth Leakage Trips, etc. Every unit
diameter dials with 90 deg. is designed for maximum operating
scales (approx). efficiency, reliability and durability,
prices being competitive without

Nalder Lipman Patents sacrifice of quality.

Quotations on request.

NALDER BROS. & THOMPSON LTD.

cnJAVnnn«) DALSTON LANE WORKS, LONDON, E8 0S£& c,do,

iS JULY 1947 THE ELECTRICIAN



218

ELECTRIC FILTERS = 5! sasacton

by T. H. Turney, Ph.D., Research Stock ~and Seil

Dept., Automatic Telephone and Guaranteed Lines . ..

Electric Co., Ltd. This is asimplified
treatment of the four-terminal networks
commonly used in telephone work,
covering filters, attenuators, phase shift-
ing networks andattenuationequalisers.
It is recommended for all students
preparing for the 1.E.E. examinations.

Allfactoredfrom stock

Bylock Vacuum Cleaners
Fluorescent Fittings. 4 Ft. 40 watt.
5 Ft. 80 W att.
Ballast Units. Chokes. Static
Condensers, etc.
Vent-Axia 6“ 9' and 12" Extractor
Units.

2 K.W. Insert Fires.

Quality Wood Blocks and
Pattresses.

y
JACK HINTON

251- net
(ELECTRICAL) LTD.

CONVEYORS w0 enouy e
CRANES BOLTON - LANCS

by W. H. Atherton, M.Sc., Wh.Ex.,
Roy.EX. - 25/- net.
«This book certainly comes at an
opportune time. There is a great de-
mand for information on the subject
which it so brilliantly covers ”
—Mechanical Handling.
" This book very comprehensively
covers the application of conveyors for
the mechanical handling of com-
modities,of various kinds.”

" Institute of Marine Engineers.

INSTRUMENT WIRES
INSULATING MATERIALS

WEST INSULATINC COMPANY
LTD.,
2, Abbey Orchard Street,
W estminster, London, S.W.1

PITM AN BOOKS

39, Parker St., Kingsway, London, W.C.2.

ACHOMETERS TACHOMETERS *£gN TACHOMETERS

OMETERS ‘Ui TACHOMETERS TACHOMETERS

11P
Aircraft Type Indicator and 2. Water Tight Generator Trans-
Transmitter. mitter.
3. General Purpose Generator 4. *Cirscale Engine Room Indi-
Transmitter. cator.

Special Types available for Motor Buses and Trolley Buses, Rail Cars, Locomotives, etc.

* Cirscale is the Registered Trade Name of the Record Electrical Co. Ltd., and applies exclusively to their instruments.

THE RECORD ELECTRICAL CO. LTD., BROADHEATH, ALTRINCHAM, CHESHIRE.

Tel.: Altrincham 3221/2. ‘Groms.: " Infusion,” Altrincham. London : 28, Victoria Street, S.W .1. Tel.: Abbey 5148.
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ELECTRIC WIRING SYSTEM ~
FOR FACTORIES, OFFICES,
AND HOUSES

APPLICABLE TO ANY SYSTEM OF BUILDING

Octopus ensures

1. Speedier and more efficient Installation.

2. Considerable economy in labour and installation costs.
Octopus has been officially approved by governing authorities.

Write for illustrated brochure to

PROVED AND PRODUCING PROPERTIES LIMITED,
5, Cheapside, London, E.C.2, or

HARTLEY ELECTROMOTIVES, LTD., 57, Victoria St., London,

Sole Agents for Northern Ireland: JAMES McCREEDY, LTD., Private Rdad,
Cregagh, Belfast.
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CORED SOLDER

Sole Manufacturers

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

* Itcan be used for rapid work at moder-
ate bit temperatures thus reducing risk
of damage to delicate components.

 Itspeedily removes oxide film from copper
conductorsand soldering tags eliminating
high resistance faults caused by dry joints.

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

H.J. ENTHOVEN & SONS LTD.,230THORNTON RD, WEST CROYDON, SURREY
TELEPHONE: THORNTON HEATH 2467.

f M akers of Synthetic

16-17 NEW BRIDGE STREET,E.C.4
PHONE: CENTRAL 6SO0

THE ELECTRICIAN
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SEEGER

CIRCLIPS
TR URGE SHAFTS S BCRESS

The only circlip which always
remains truly circular on the
contact periphery. It exerts
great and uniform pressure on
the groove in which it is fitted
and can he relied on as a com-
pletely safe fixture.

18 JULY 1947
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iMFieter

Engineers who have fell the
need for a really small circlip will
welcome the Twieklip which fits
in a groove just like a Sceger
made in

Circlip and w hich is

sizes from Va to 15/32.

If'rile for descriptive literature

Manufacturad by

Hie AITOMOTIVK E.VCIXEERIXG to. Ltd
THE CILBI:V. TWICKI\ AM. TTUIN

fHout: FOftHtOrE 2206 f.&.X
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SAVES
Uup TO
FUEL'

A Leonard-Thermostatic Steam and Water mixer provides hot
water at controlled temperature for washing and process.

HOT WATER MADE ONLY WHERE WANTED —
ONLY WHEN WANTED — COMPLETE CONTROL
OUTFLOW TEMPERATURE — NO HEAT STORAGE
AND RADIATION LOSSES — NO HOT WATER PIPE
LINES — NO EXPENSIVE
EQUIPMENT— EASY TO FIT -
EASY TO CLEAN — EASY TO
MAINTAIN — TAKES UP
LITTLE MORE SPACE THAN
AN ORDINARY STOP VALVE |
— THOUSANDS IN USE.

15%

«Jt WRITE FOR PAMPHLET
QUOTING REF.: 160/1857

j& cnakd-TkeAm tttatk
STEAM & WATER MIXERS (PATENTED)

W ALIE R CRRBNRH-ER o OO0

61.1857

VULCANIZED HBRE

EBONITE, BAKELITE
lhaita, Rods, Tubes and Machined Shape*

LEATHEROID Sheet«, Roll«, etc.
“ CLJFTEX” Insulating Tape.

Insulating Staples, Jointing, Presspahn.

MOSSES & MITCHELL LTD.
80-68, Ironmonger Row, London, E.C.I.

VERY USEFUL EX-GOVT. STEEL

AMMUNITION BOXES. ..o e
Size aii" Iong,
wide, eep*
Splendid for Too's,
Packing, Stores, etc.

716 each

" Itef. B.167”
Samplesbypostplus
1s./2d.each;in quan-
tities the rate by rail
isreasonable. Terms
Nettcashwithorder,
carriageextra. M any
thousands available fiom stock. Immediate delivery.
W e have a large stock' of steel boxes, various sizes,
send for lists WM. HURLOCK, INR., LTD.,
High Street, Thames Ditton, Surrey.

THE NOTTINGHAM THERVOVETER Co., Ltd.

We supply and repair
thousands of Glass
Cooker Thermometers.

.
Send your consignments of
broken thermometers to :

MANUFACTURERS OF
EYROMETRIC EQUIPMENT

INDICATORS— Wall Type,
i Multi-point, Panel Mounting.
s THERMO-COUPLES—Base & Rare Metals.
m RESISTANCE THERMOMETERS.
COMPENSATING CABLES.
SHEATHS— Refractory, Steel, Alloy, etc.
SPARES— Wires, Elements, Insulators,
Thermo-Couple Heads, etc., etc.

THERMOMETERS

GLASS STEM DIVIDED— Ranges up to
550* C. or 1,000° F.

GLASS IN VARIOUS METAL FITTINGS—
Pipe Type, Jam, Varnish, Molten Metal,
Quenching Bath, Bakers, Dyers, Flue
GilS etc.

DIAL "VAPOUR PRESSURE — Flexible
Capillary and Rigid Stem Patterns, etc.

Portable,

63, MANSFIELD ROAD - NOTTINGHAM,

«Phone: 458IS

ENGLAND
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TRANSFORMERS

10va/20 KVA
S.P., 3 phase

Chokes, Soil and
Space Heaters

POWER

by TheT ransformer
& Electrical Co. Ltd.

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

Coil Winding — Rewinds — & Repairs

ADAPTABLE & INTERCHANGEABLE
LOCAL LIGHTING

the’TYPERLITE 'co,
(ELECTRICITY SERVICES LTD)
86 CANNON STREET mLONDON .£ =C.3.

WALTER CRANE
REPAIRS AND REWINDS

W e 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,
W akefield.

A GENUINE

VALUE

R ARLECTA
P.V.C.

C A B L E S A N D

F L E X I B L E S

1/044 to 19/064

Single - Double
Triple.

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

Write for
LIST No. 1547/E.

MADE IN ENGLAND.

Competitive Prices.

BARRIES

ELECTRICAL AGENCIES LTD.,

King Street, Brighton 1, Sussex.
Telephone: Brighton 8366 (7 lines) P.B.X.

OPPORTUNITY

INDUSTRIAL OPEN TOP TROUGHS 5'0"— 80w.

ULTRA STOVED ENAMEL FINISH
STREAMLINED CONTROL GEAR

FROM STOCK
WITH T

See “ SCEMCO
AGENCIES ”
an no uncement
under  business
opportunities.
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Send for
List Price

SCEMCO Ltd.

6-7, Soho St.,London, W.1
G ERrard [461-2-3.
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IMPERIAL

OF THE SPRAY GUN comes the paint

or lacquer which will decide the final finish of
the product: its appearance, its durability—
and in many cases, its reputation.
Because the finish is so important a factor,
I.CJ. Paints Division maintain a Technical
Service Station where the industrial paint
user can see for himself how best results
may be achieved with existing finishes, and
learn the possibilities of new finishes and
finishing processes as they are developed.
Could you make use of this service?

CHEMICAL INDUSTRIES LIMITED
DIVISION

(successors toNobel Chemkalfinhhes Ltd.)

[TciN SLOUGH, BUCKS

Telephone : Slough 23851
D.1.739
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for ,adisins§$S
-, acid anod » s
chrofdic-a &

allied processes

60-volt 750 -ampere
rectifier for anodising.

Overall efficiency of 85-90 % from A.C. mains to' bath

Tes Omm o Tun E

M E T A L R ECTIFIERS

Write for Data Sheet No. 44 to Dept. E
WESTINGHOUSE BRAKE & SIGNAL CO. LTD.,

82, York W ay, King’s Cross, London, N.I
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PAINT STOVING

A Metrovick Electric Infra Red oven
stoving paint on outer cases of water
heaters, ranging from 1$ to 30 gallons
capacity, in 5-6 minutes,-

The plant is equipped with 96 Metrovick
Infra Red lamps, having a total loading
of 24 kW.

In addition to its ability to reduce vital
production time this oven requires a
floor space of only 12ft. x4ft. x11fc. high.
Mecrovick equipments arc readily adapt-
able to various production and factory
requirements.

Executives are invited to visit our
London Demonstration Department

Printed in Great Batain by Straker

Photograph by counts/- of
Mtssrs. Johnson & Phillips Ltd.

S/1701
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