THE TECHNICAL NEWSPAPER OF THE ELECTRICAL INDUSIR

FT42B

ISTRIBUTION transformers.of the type

illustrated are quite trouble-free and
have been operating for many years .... giv-
ing complete satisfaction- by their efficiency
and durability.
Pioneers in the development of the power
transformer, Ferranti have never deviated
from the rigorous standards of manufacture
originally laid down to ensure the primary
essential of reliability.

FERRANTI LTD., HOLLINWOOD, LANGS.
LONDON OFFICE: KERN HOUSE, KINCSWAY, W.C.2

15 NOVEMBER 1946



Electrical "teel
stampings for
meters,
wireless and
power trans-
formers.

All sizes and
frequencies.

Telephone
diaphragms.

Complete
assemblies.

WILDEN IRON WORKS. STOURPORT-ON-SEVERN

THE ELECTRICIAN 15 NOVEMBER, 1946



Bridge 702 feet long
river Avon at a height of 245 feet. Completed 1864

CRYSE

QUALITY & SERVICE

¢$U inc/ted

BIRMINGHAM  BURY ST EDMUNDS. LEEDS LONDON

BRIGHTON CARDIFF LEICESTER  MANCHESTER

BRISTOL GLASGOW LIVERPOOL NEWCASTLE
LIMITED, KEMPSTON WORKS, BEDFORD

CRYSELCO

IS NOVEMBER 1946
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formations: to suit.M M
requirements,

.kWrtos for detaiis, :t

CONSUMERS SERVICE UNIT

W.T.HENLEY'S TELE6 RAPH WORKS CO. LTD.

?
5/ "S3 HATTOfsf GARDEN.'* LONDON mE «Gm BHANCear 5328 s11009%'
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There’s a whole series of advertisements appearing in the National
and Provincial newspapers, and weekly periodicals. Attractive window
display material is also available.

To helpyou sell
(rom pton IampS

CROMPTON PARKINSON LIMITED- Electra House, Victoria Embankment, London, W.C.2

Telephone: Temple Bar 6911 Telegrams: Crompark, Etlrand, Lmvbm

IS NOVEMBER 1946 THE ELECTRICIAN
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OVERHEAD LINE FITTINGS

lireltlu-UeneralL
MANUFACTURERS OF EVERY KIND OF ELECTRIC CABLE

Advt. of Pirelli-General Cable Works Ltd., Southampton.

THE ELECTRICIAN 15 NOVEMBER 1946
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Fully descriptive & illustrated
Data Sheet (j-stamp) from
NORMAN ENGINEERING CO. LTD.
Waruick. Telephone, Warwick 448

Cogent N. 104

15 NOVEMBER 1946



J. & P. RETURN TO FULL
C.M.A. STANDARDS

This is one farewell at which no one will cry. Gone are the
substitutes occasioned by war economies, and “ W.E.” can be
happily forgotten.

Once again J. &P. are manufacturing cables and flexibles to
conform to the exacting standards set by the Cable Makers’
Association-standards recognised throughout the World as the
surest guarantee of quality and craftsman-
ship offered to the rubber cable user.

There is still a gap between supply and
demand, but if you can get J. & P. cables
you will know you have the best. And we
are sparing no efforts to hasten the day
when you can order “ off the shelf.”

THE ELECTRICIAN 15 NOVEMBER 1946



INLUKrUKA I INb:

High-pressure Contacts

Sofid-silver Inserts

Provision for
Padlocking

WITH :

High Through-
current Rating

Robust Construction

Small Panel-centres

IS NOVEMBER 1946

THE HH RANGE OF UNIT-TYPE

DISTRIBUTION-GEAR NOW COMPRISES:

FUSES: 10 TO 600 AMPERES
SWITCHES : 60 TO 600 AMPERES

ISOLATORS : 1,000 TO 1,600 AMPERES

SAFE AND EASY TO MAINTAIN

R EYROLLE

HEBBURN-ON-TYNE ENGLAND

THE ELECTRICIAN
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TRANSFORMERS

(PATF..\'T APPLIED FUJC)

The Andrew Bryce Hermetically
Sealed Transformer was originally
designed and developed to meet
Service requirements for a Trans-
formerwhich would operate efficiently
under extreme tropical conditions.
The Transformer is sealed against
humidity, destruction by termites and
other pests. Itis now in production for
general industrial use. full particulars
and specifications will be sent on
request.

W. ANDREW BRYCE a CO. LTD.

SHENLEY ROAD, BOREHAM WOOD, HERTS

Telephone: ELStree 1875 & 1117.

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

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

WILLIAM KENT (PORCELAINS) LTD.

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

THE ELECTRICIAN Is NOVEMBER
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There isa “KEITH-BLACKMAN?”

FAN

1329

for

every purpose for which a fan is essential.

HEATING
VENTILATION
DUST REMOVAL

FORGE BLOWJING
MECHANICAL DRAUGHT
FUMES REMOVAL
STEAM REMOVAL
CUPOLA BLOWING
SMOKE REMOVAL
FURNACE BLOWING
DRYING, COOLING
etc.

VKEITHvV
LACKMANv

if NOVEM BER 1946

W e

invite your enquiries.

THE ELECTRICIAN
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MINERVA ELECTRICAL

STOVING VARNISHES (Natural Resin Type) ... .. Black and Clear
STOVING VARNISHES (Synthetic Resin Type) .. Black and Clear
THERMO-SETTING VARNISHES .. Black and Clear
AIR-DRYING VARNISHES ... .. Black and Clear
CLOTH VARNISHES .. Black and Clear
SLEEVING VARNISHES . Black Clear and Colours
CORE-PLATE VARNISHES '(Staving and Air-drying) .. Black and Clear
COPPER-WIRE ENAMELS .. .. Black and Clear
ACID AND HEAT-RESISTING ENAMELS .. All Colours

CABLE LACQUERS « MICA BONDING VARNISHES « COMPOUNDS

All Varnishes conform to B.S. Specifications whereverapplicable.

Please submit your problems to our Electrical
INSULATING VARNISH TECHNICAL DEPARTMENT.

PINCHIN JOHNSON

15 CLIFFORD STREET < LONDON = W.1 . Telephone: RECent 7471

THE ELECTRICIAN 1Is NOVEMBER 946
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The best ‘course
when building Britain’s

NEW SHIPS

is to use

RUBBER INSULATED

and

P.V.C.Thermoplastic Cables

SIEMENS ELECTRIC LAMPS & SUPPLIES LTD., 38/39 UPPER THAMES ST., LONDON, E.C.4.
Branches at Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, Liverpool, Manchester,
Newcastle-on-Tyne, Nottingham, Sheffield.

iS NOVEMBER r946 THE ELECTRICIAN
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The modern method
with the domestic ring
circuit incorporating the
D.S. “one-size” fused plug
and socket; any number
of extra socketoutlets can
be added simply and
cheaply.

The old way with In-
dividual circuits employ,
ing BSS.546 2, 5 and I5A.
unfused plugs. To add
further socket outlets is
expensive and complicates
the wiring still further.

fusey 7LU6 b 50GKBT

3kw.

230 Vv

EIJ 46.

Announcement of Dorman & Smith Ltd.— Manchester— London— Glasgow

THE ELECTRICIAN

To take full advantage of the high
efficiency of Fluorescent and Gas-
eous-discharge lighting it is necessary
to correct the power factor of these
lamps. DUBILIER NITROGOL
CAPACITORS are the most effective,
reliable and convenient method of
ensuring this correction. The NITROGOL process means small,
light and dependable Capacitors easily placed in position in all
standard fittings. Complete suppressor units are also available
in awide and comprehensive range.

Full technical details on request.

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS,
VICTORIA ROAD. NORTH ACTON. LONDON, W.3.
Telephones: Acorn 2241 (5 lines).

Telegrams: Hivoltcon, Phone, London.

Cables: Hivoltcon, London. Marconi International Code.

i5 NOVEMBER 946



TUMBLER SWITCHES

ARROW

QUICK MAKE AND BREAK

30 amp. Double Pole 60 amp. Double Pole

V - nsure the reliability of your products by the
selection of a switch of PROVEN efficiency. There is built
into ARROW switches something you’ll not find elsewhere”

. a more scientific design ... a mere positive action . .
greater accuracy in detail and increased durability under

severe operating conditions.

ARROW ELECTRIC SWITCHES LIMITED
HANGER LANE, LONDON, W.5

15 NOVEMBER 1946
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tm t i
(Regd. Trade-Mark)

VARIAC
TRANSFORMERS

(British Patent No. 439547)

PROVIDE THE MOST ECONOMIC METHOD FOR
ACCURATE A.C. VOLTAGE AND CURRENT
CONTROL

A COMPREHENSIVE RANGE OF ENTIRELY
BRITISH MADE VARIAC TRANSFORMERS
IS NOW AVAILABLE

Please allow as to send you a copy
of our descriptive catalogue

TheZENITH ELECTRIC CO.Ltd.

Zenith Works, Villiers Road,
Wlllesden Green, London, N.W.2

Phone : WlUesdtn 4087-8-9
Gramt : *'Yoltaohm, Phone, London **

xQ

%W ENGINEERING CO.,
(NOTTINGHAM) LTD.
HASLAM ST., CASTLE BOULEVARD,
NOTTINGHAM A

*PHONE: NOTTINGHAM 46068 (3 Line»)
'"GRAMS: CAPSTAN. NOTTINGHAM

ON AIR MINISTRY, ADMIRALTY AND
WAR OFFICE LISTS

REPETITION WORK
IN ALL METALS

THE ELECTRICIAN IS NOVEMBER 1946
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IN SOUND
AND
APPEARANCE
THE

0-1
DOOR CALL
BRINGS HARMONY/
TO THE HOME
At each pressure on the bell push

the Melo-chyme emits a deep
resonant note of two harmonious

Transformers tones and_ i_s a_delightf_ul contrast

for use with the to the irritating shrill of the

«MELO-CHYME’ normal door bell.

DOOR CALL Exceptionally simple fitting,
15/6 operates from battery or mains.

For full particulars apply to:

H & D. CHURCHILL LTD

PRICE Wholesale and Export ' w'
WALNUT TREE WALK
KENNINGTON, LONDON, S.E.I
ANO AT
.BIRMINGHAM - MANCHESTER
GLASGOW NEWCASTLE

IS NOVEMBER 1946 THE ELECTRICIAN
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CREATIVE CONSTRUCTION IN LIGHT METAL CASTINGS

What do TOU use for...

RAI
CASTINGS?

This main frame casting for
a straight-line edger measures
5' 8"x 3'8"x 3" 5". In strong
heat-treated aluminium alloy it
weighs 642 Ib. Machine-tool
manufacturers are turning to
Light Metal castings because of
their low cost, guaranteed sound-
ness and high shock resistance.
Light Metal castings are easily
handled and may be machined
at high speeds; they cut labour
costs and increase production.

0  Aluminium costs less than ever before, and is
available in unlimited quantities. Renfrew
Foundries
in re-designing components as
alloy castings.

RENFREW FOUNDRIES LTD

H t L

THE ELECTRICIAN IS NOVEMBER 1946
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Why it pays to specify '~ SANTON”

1 The most complete and convenient
Data-hook in the industry . ..

No more valuable time wasted hunting up the

suit Mrs. Smith !

SPECIFICATIONS of all
electric heaters as well
ol loadings and sizes.
WORKING DRAWINGS to help make
installation even more simple.
FLANGES for every type of immer.
slon heater fully described. Albo
details of special fixing tools.

SANTON
as details

Write for your Copy of the
SANTON LTD., NEWPORT,

right water heater to

All the inlormation you require is at your fingertips in
the new Santon Data.book. Contents oi this handy reference volume Include :

WATER HEATING FORMULAE.
Useful Information Includes tern,
perature conversion chart and
formulée to provide all relevent
information.

AUTOMATIC CALCULATOR. At-a-
glance figures give capacities of
cisterns and cylinders of all sizeB,

Santon Data Book now, to
15, MON. (Tel. : 71211-3).

1337

ELECTRIC WATER-HEATING

NOVEMBER 1945
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HE DS Cooker Control Unit

is a compact yet efficient
switch and plug unit. It includes
a 30-A double-pole switch for
the cooker and the famous DS
Fused Plug and Socket for the
kettle.
Conduit Holes are provided at
top and bottom for cable entry
but may be provided elsewhere
to special requirements.

CONTROL

Announcement of D.S. Plugs Ltd., Manchester, London, Glasgow.

THE ELECTRICIAN

A Monument to
Efficiency

In asingle passage through the Metafilter, trans-
former and heavily carbonized switch oils can be
completely freed from all suspended impurities ;
and all traces of sludge and moisture removed
—a monumental tribute to the efficiency of the
Metafilter.

The Metafilter is economical and easv to
operate; and can be used on switches and
transformers while under load.

(~ ie ta fftra tio rjjp

THE METAFILTRATION COMPANY LTD.
BELGRAVE ROAD - HOUNSLOW, MIDDLESEX
Telephonc : Telegrams :
Hounslow 1121/2/3 Mctafilter, Hounslow

i$ NOVEMBER 1946



Designed by engineers for engineers, the Solon
electric soldering iron gives neater, cleaner, more
efficient work In less time. The heating element is
right inside the bit ; giving constant heat at the
point-—where you want it. AH Interna! connections
housed at end of handle away from heat and easy to
get at. Complete with 6 ft. of Henley 3-core flexible-
Made for the following standard voltages— 200/220,
230/250.

SOLDERING IRON for INDUSTRIAL USE

IS NOVEMBER 1946

Model shown is a standard
125 watt round pencil bit.
Solon. Other sizes and
typesavailable.

Made in England.

W. T. HENLEY’'S TELEGRAPH
WORKS CO. LTD.
Engineering Dept.

SI-53, Hatton Garden,

London, E.C.I.

Equip your electrically driven machine,

with the “right” control gear —

IGRANIC, which will give positive

protection to motor and machine and

keep them working to secure maximum
production. -

Illustration shows IGRANIC Contactor
Panel for control of Travel motion of
6-ton Slab Charger for Steel Mill.

IGRANIC ELECTRIC C9 UP
BEDFORD & LONDON

1339
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APPLICABLE TO  ANY
Octopus ensures
1. Speedier and more efficient installation.
2. Considerable economy in labour & installation costs.
Octopus has been officially approved by governing
~authorities. .
Write for illustrated brochure to
PROVED AND PRODUCING PROPERTIES
5, Chcapside, London. E.C.2, .or
HARTLEY & COMPANY; 57, Victoria St.. London, S.W.I.
Sole Agents for Northern Ireland : JAMES McCREEDY, LTD.,
Private Road. Cregagh, Belfast.

SYSTEM OF BUILDING

LIMITED,

Makers of Synthetic

16-17 NEW BRIDGE STREET,E.C4
PHONE: CENTRAL 6500

THE ELECTRICIAN

MISCELLANEOUS  ADVERTISEMENTS

SITUATIONS VACANT

METROPOLITAN BOROUGH OF STEPNEY.
ELECTRICITY DEPARTMENT.
Appointment of Mains and Public Lighting
Engineer.

A IMPLICATIONS are invited from Corporate
w'mMembers of the Inpstitution of Electrical
Engineers for the position of Mains and Public
L!gnhtlng Engineer at a salary in accordance'
with Class ¢ I1,” Grade 3, of thé National Joint
Board Schedule of Salaries, commencing at
£761 5s. per annum. i
. Applicants must have had_a thorough train-
ing and experience of E.H.T. and L.T. under-
round mains work, including change-over
rom D.C. to A.C. and the Kkeeping of the
necessary plans and records, and. bo capable
of supervising the Public Lighting Depart-
ment, having knowledge of modern practice

in_design and layout of street lighting.

The appointment will be subject "to the-e
provisions of the Stepne%580rough Council
&Super.annuatlon) Acts 19051951, and to the
Council’s Bye-laws, and _will, .in the -first
instance, be for a probationary period of.six
months. i . .

The successful applicant will he required' to
pass a medical examination, and reside .with-
In easy access of the Borough. i

Applications stating _age, whether married
gr single, present appoiniment and salary,- ex-
perience and qualifications, accompaniéd by
copies of not more than three recent-testi-
monials, should be forwarded to the Town
Clerk, Municipal Offices, London ,limit
Exchange, Duval Street,-E.l. not later than 12
noon on the 30th November, 1946.

Candidates are required to state whether
they are related to any member or senior
officer of the Council. Canvassing, directly or
indirectly, will dls%uallf}/\l.

o ~J. E. ARNOLD JAMES,
Municipal Offices, Town Clerk.
London Fruit Exchange,

Duval Street, E.I._
CITY OF BIRMINGHAM ELECTRIC SUPPLY

DEPARTMENT, i
A PPLIOATIONS are_invited for the following
wepositions in the Generating Stations:—
Junior_ Engineers on Shift. i

Applicants should have a sound technical
education and possess technical qualifications
admitting to orgorate_ Membership of the
Institution  of lectrical  or echanical
Engineers. i .

Aﬁpomtments will be made in accordance
with™ N.J.B. conditions, commencing at
per atmnum, with prospects of further advance-
ment.

Assistant Mechanical Maintenance Engineers.

_Applicants should have served an ppren-
ticeship to -Mechanical Engineering and have
technical qualifications_at least equal to the
Higher National Certificate in echanical
Engineering, and I> capable, under the direc-
tion of the Mechanical Maintenance Engineer,
of supervising the erection of new “plant,
detailing drawings from site measurements
and compiling maintenance records and costs.
Experience with the running and maintenance
of ‘high pressure steam plant is essential.

The™ salary and condjtions of employment
will be in accordance with the NationalvFoint
Board Schedule, Class N, Grade 10b, equal at
present £408 per annum. .

The appointments will he subject to the
Local Government Superannuation Act, 1937,
and to_the passing of a medical examination.

Applications must Ire made on the appro-
priate form, which can be obtained from the
undersigned, and should be returned not later
than 25th November. 1946.

F. W. LAWTON. M.l.Mech.E., M.I.E.E.,

Chief Engineer and Manager.
14. Dale End

BIRMINGHAM, 4.
15 NOVEMBER 946



SITUATIONS VACANT

TplIK CIVIL ' SERVICE A COMMISSIONERS
x announce that a special competition will
be  held for ap[pomtments as -Assistant
Engineer (New-style)—Male—in the Post’ Office
Englneerlng Department and Assistant Traffic
Superintendent in the Telephone Department
of the General Post Office. _ApFrommateIa/ 100
vacancies  in each grade ivill be filled by
examinations spread over a period of two or
three year's.

Candidates must have been fborn on_ or. after
the 2nd August. 1915 and have attained the

age of 18 by the 1st January of the year in
whicli they "compete. Allowance will be made
for service in Forces prior to 3rd

September, 1939. , . .
en only are eligible to compete for appoint-
ment as “Assistant Engineer (Hew Style).

The_salary_scales ar¢ as follows:—
Assistant "Engineer (New Stylei:_
Londan: £280 rising by annual increments
of .£20 to £580. . .
Provinces: £265 rising by annual incre-

ments of £20 to £560° . .
(including consolidation addition).
Assistant Traffic Superintendent:

Men.—
London: £190 rising by annual increments
of £18 to £465.

Provinces: £180 rising by annual incre-
m mints ol £18 to £435.
Women—

London: £190 rising by annual increments

of £12 to £375. . .
Provinces: '£180 rising by annual increments

of £12 to £345 o L
(including consolidation addltlon?_.
There will he prospects of promotion

higher _grades. .

andidates_now serving in H.M. Forces must
send in the!r_agpllqanon forms in time to
reach the Civil Service Commission not later

to

than six months after the completion of their .

service. All other.candidates must send_them

in by 1st April. 1947, except tiiat for candidates

who_ are _under years old on the 1st
April, 1947, the latest date for sending .in the

Eqrw]dls the 1st January following their 18th
irthday.

Copies of the Regulations and Forms of
Application may lie obtained from the Secre-
tary, Civil Sefvice Commission, Burlington
Gardens, Laondon, 3V.1, or from the hief
Officer, Civil Service Commission, at the
following addresses, quoting No. 16/9:

Indla? 10, Underhill_Lane, Delhi.
Egypf) 8, Sharia Tolumhat, Garden
Clt& Cairo.

Italy) o/o. G.H.Q., C.M.F.
Germany) clo. 2n Echelon, G.H.G.,
B.A.O.R.
nrHE BRITISH SCIENTIFIC INSTRUMENT

RESEARCH ASSOCIATION lias vacancies in
their new laboratories for scientists with first-
class acadeinio and professional qualifica-
tions. The following appointments  will
shortIP/ be made in the electrical instruments
and electronic departments located in the out-
skirts of South-East London:—

A. Physicist with at least four or five years:
experience in electronic instruments or
electronic circuits. .

B. Physicist or engineer with at least four to
five years expérience in _electrical (non-
electronic) or magnetic instruments.

C. Junior physicists or_engineers with some
experiencé in the field” of electrical or
electronic instrument technology.

. The appointments will be made in the first

instance in the Scientific Officer grade:—

50, and carry F.S.S.U. benefits "after a

probationar eriod. . o
Application "in writing only giving full

details to Director of Research and Secretary,

B.S.I.R.A., 26, Russell Square, W.C.I.

IS NOVEMBER 1946
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A new, heavy-

duty switch of

robust construc-

tion suitable for

multi-circuit opera-

tions and capable of giving

a long and trouble-free life m Can

be built up into r, 2, 3, 4 or j-cell units providing

a large range of contact combinations. Send for
folder giving full
particulars.

PRODUCT
MADE BY AUSTINLITE LTD.
(PROPRIETORS: CHANCE BROTHERS 'LTD.)
LIGHTHOUSE WORKS * SMETHWICK BIRMINGHAM

Sfficient
Wholesale

Service!

WIRING EQUIPMENT

bss.conduj s fittings
C.M.A. CABLES & FLEXIBLES
S/VTCH & FUSE GEAR
SANDERS, M.E.M.. CRABTREE,
BRITMAC, M.K., WYLEX, TENBY.
ELMA LAMPS,
APPLIANCES & FITTINGS
FLUORESCENT LIGHTING
WASHBOI LE RS

VAN DORN & WOLF TOOLS.

Send enquiries and orders to.

RDJOHNSON. CLAPHAM & MORRIS LTD.

7-9, SWAN STREET, MANCHESTER, 4.
‘Phone: DfcAnsgate 549 |
HEAD OFFICE JACEM HOUSE. TRAFFORO PARK. M/e 17

THE ELECTRICIAN
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B O O K S « =

FOR THE PRACTICAL
ELECTRICIAN AND
RESEARCH WORKER

PLEASE STATE INTERESTS

H. K. LEWIS & Co. Ltd.

LONDON: 136. GOWER STREET W.C.|
Telephone: EUSton 4232

The CHOICE of theTRADE

=--“WELEC ” Low Voltage
ELECTRIC BED WARMER

Warmth with safety. The mains voltage does not
enter the bed. A Transformer isolates the mains
and reduces voltage to 24 volts only without
reducing heating capacity. Aluminium Warmer
is streamlined, |\* dia. x 32" chick. Transformer
in cream aluminium case with 5 ft. lead and B.C.
adaptor. Heater element is wire wound and lasts
Indefinitely. Flock finish, £3. 7. 6. plus P.T.
Anodised Finish, £3. 3. 0. plus P.T.
cOLE MIDLAND DISTRIBUTORS

THEHMNE COLMORE 4252

THE ELECTRICIAN

SITUATIONS VACANT

LONDON AND HOME COUNTIES
ELECTRICITY AUTHORITY
(Surbiton and Twickenham Districts).
A PPLIGATIONS arc invited for the appoint-
w»ements of junior female showroom atten-
ants at the Surbiton and Twickenham
district undertakings of the Authority.

The Scheme of Conditions of Servicé of the
National Joint Council for local_authorities'
administrative, etc., services_ will apply to
the appointments. Salare/ will bo in atcor-
dance with the General division = of such
Scheme. The salaries in this division ran%e
from £120 per annum at 20 years_of age 1o
£264 per annum at 30 years of age. The salary
mentioned includes “the Wel? ting for the
London area. In addition to the above basic
salary, there Is a cost-of-living bonus, whic
is now £59 16s. per annum at age of 21 years
and over.

Candidates must, have _been educated to
matriculation standard. They should have
had experience in the showroom of an elec-
tricity supply undertaker or electrical con-
tractor, conversant wit omestio
electrical apparatus. Age not to exceed 26
ears.
yThe persons appointed will be required satis-
factorily to  pass iedical examination by
the Authority’s medical adviser, and t0
become subject to the Authgrity’s Super-
annuation _Scheme, which applies” generally
the rovisions of the_ Local _Government
Superannuation Act, 1937, including the pro-
V|s||ons of that statute relating to transfer
values,

Applications, stating age, qualifications and
experience, and endorsed " Junior female
showroom attendant,” accompanied by copies
of not more than three recent testimonials,
must be sent to the District Manager of the
Authority at 22. Claremont Road,  Surbiton,
or 42, York Street, Twickenham, as the case
may he, so as to_reach him by not later
than Tuesday, the 26th November,” 1946. |

Canvassing, directly or indirectly, will he
a disqualification.

é. L. BU

RNELL.
lerk to the Authority.

JOINT

5-6. Lancaster Place,
STRAND, W.C.2,
7th November, 1946.

IMPERIAL COLLEGE OF
TECHNOLOGY.
(City and Guilds College.)
rTHERE is a vacancy in the Electrical
Engineering Department, on_ the side of
electrical machine and power, for an Assis-
tant Lecturer. The appointment is for a
period of three g/ears with salar%( of £400
.a.  with  F.S.S.U. superannuation. An
onours Degree and some ractical ex-
perience of heavy electrical engineering are
essential. .
Applications, accompanjied by full statement
of qualifications, and with references, should

SCIENCE AND

be sent  to the Head of the Electrical
En(];meermgn_ Department, City and Guilds
College, Exhibition Road. London. S.W.7.

F) RAUGHTSMHN (SENIOR) required for lay-
-out of electrical services, sub-stations and
lighting for new wide strip mill. Must be
familiar with electrical controls of tandem
mills and reversing mills. Office situated New-
ort, Monmouthshire: later may move to Ban-
ury.—Aé)pIy Northern. Aluminium Company,
Ltd’ eneral Engineering  Department,
Banbury.
ARMATURE Winders and Improvers re-
#Tquired, A.C. and D.C., top rates, good
working conditions.—Electrical Power Repairs
I(<G|Itllngham) Ltd.. Strover Street, Gillingham,
ent.
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SITUATIONS VACANT
CITY AND COUNTY BOROUGH OF BELFAST.
ELECTRICITY DEPARTMENT. .
A PPLIOATIONS are invited for the following
-Apositions:—
(ai Mains Engineer. . X
\pplicants must have a_sound engineering-
tralnlng, have .a University degree  in Elec-
trical Engineering or _be Corporate Members
of the Institution of Electrical Engineers.
They must not be more than 40 years of age
on_the 1st December, 1946, L

The salary for tile position is in accordance
with Grade 5, Class J. of the National Joint
Hoard Schedule of Salaries for Technical
Engineers on the staff of Authorised Under-
takers. The scale is £651 for the first two
years, £666 for the third and fourth vyears,
and £682 after the fourth year.

(bAAss_istant Technical Engineer. X .

\pplicants must have a_Sound engineering
tralnlng, have a University degree in Elec-
trical Engineering or be Corporate_Members
of the Institution of Electrical Engineers.
They must not be more than 40 years of age
on_fhe 1st December, 1946. .

The commencing wages for the position are
£8 2s. lid. per week, b€ing in accordance with
Grade 9, Class J, of the National Joint Board
Schedule of Salaries for Technical Engineers
on the staff of Authorised UndertakerS. The
scale is £425 for the first two years, £435 for
the third and fourth years, and £445 after the
fourth year. Upon “completion of _ twelve
months' satisfactory service the position will
be established on the Salary List.

Cc) Meter Engineer.

_Applicants “should have served an appren-
tices I%WIIh a Meter manufacturer or in the
Meter eﬁartment of a Supply Authgrity and

ossess the Higher National Certificdate in

lectrical En%lneerm? or he_ Corporate
Members of the Insfitution of Electrical
Engineers. It is_desirable that aPpllcants
have experience in the operation of a Class
“ A" testing station. They must not be more
tl%n 40 years of age on the 1st December,

The salary for_the position is in accordance
with Grade” 8b, Class J, of the National Joint
Board Schedule of Salaries for Technical
Engineers on the staff of Authorised Under-
takers. The scale is £456 for the first two
years, £466 for the third and fourth years,
and £477 after the fourth j*ear. i i

Preference will lie given to ex-Service candi-
dates possessing the required qualifications.

In computing applicants' ages for the pur-
pose of ‘the “age qualification clause, any
periods of war service in H.M. Forces will he
deducted from a}m)llcants‘ actual ages, pro-
vided that this Il not apply to applicants
whose actual al(_(;_es would he over 45 years on
‘the date of taking up duty. .

Applications must lie madé on official forms,
which can_ be obtained from the City Elec-
trical Engineer and General Manager, Elec-
tricity Department, East Bridge Street, Bel-
fast, 'and. with copies of not more than three
recent testimonials, should reach the Toym
Clerk, City_Hall. Belfast, not later than
4 p.m. on FRIDAY, ) mber, .
anvassing, oral or written, if proved to the
satisfaction of the appointing authority, will
disqualify. JOUX DXJNLOP,

Town Clerk.
City Kail. BELFAST.
8th November, 1946.

DRAUGHTSN_IEN.—AppIicatiqns are _invited
from Senior . and Junior  Switchgear
Draughtsmen with experience of general

switchboard work,  hig and low voltage,
control panels, diagrams, etc. Applicants
should state age, experience and salary re-
quired to Employment Officer, Messrs. Johnson
gnEd7"'Ph|II|ps Lid., Victoria Way, Charlton,
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RELAYS

N.P.L.
ASK REPORT
AVAILABLE
A.C.R.

INSTANTA ELECTRIC LTD
48 OLD CHURCH ST, 3631
CHELSEA, S.W.3

WOOD WOOL

CUSHY PADS.

Self Adhesive
Mechanical and
Masking Tapes.
Cellulose self-adhe-
sive Tapes. .
PACKING CORDS '
AND TWINES

ABBOTTS LTD., 324 GRAYS INN ROAD, LONDON

Wood Wool for
all Trades.

TEA CHESTS
CARTONS corru.
gated and Fibre-
Board once used.
GUMMED STRIPS

Sfe HAMPTON WORKS

(STAM PiNCS.ItO ) KA1 M IT ED

PR'ti SWOIK VTIJ/IE X P ERT-S

TWYNINGS ROAD, STIRCHLEY, BIRMINGHAM

Tel.: KINgs Norton 2901 (3 lines). ’Groms: Radiagilis, B’ham.
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PETROL PROOF oIL PROOf
NON- HON
INFLAMMABLE a AGEINO

Utrtcd
PURATUBE « WIRE LTD.. FEITHAM. MIDDLESEX

LITHO LITE. INSULATORS &
ST. ALBANS MOULDINGS LTD.

WATFORD

''PHONE : WATFORD 4494

THE ELECTRICIAN

SITUATIONS VACANT

LEYTON BOROUGH COUNCIL.
ELECTRICITY DEPARTMENT.
Senior Sales Assistants. .
APPLICATIONS are invited for the appoint-
ment of 2 SENIOR SALES ASSISTANTS
(Male). Salar¥ in accordance with _the
National Joint Board Schedule, Grade 9, Class
"F” (at present £375 18s. -per annum ”'SInP:
to £391 13s.). Note.—The classification is likely

to rise_to " G” next year.

Applicants, who must he not more _than 40
years of age at the time of the appointment,
must _ liol[d  the _Electricity evelopment
Association Domestic Electricity Salesmanship
Certificate, and should have had experience in
an Electricity Supply Authority showroom,
sale and hire of all types of Domestic Elec-
trical Apparatus. Sound knowledge of the
principles of electric cooking, water-heating
refrigeration, and illumination required, an
experience of practical installation work an
advantage.

Showroom Assistants.

Applications are invited from young persons
over 18 years of age for the appointment of
4 SHOW-ROOM ASSISTANTS at a salary com-
mencing at £200 per annum rising bv annual
increments of £15 to £250, plus bonus of £48 5s.
perI annum for females, or £60 per annum for
males

Applicants must have had a good general
education, have a knowledge of salesmanship
and be capable of dealing promﬁtly an
eificiently with enquiries in the Showroom.
Accurac with figures, clear _handwrltlnq,
tactful "and courteous personality essential.
The above appointments will bé subjlf_ect to
the Council's conditions of service applicable
to such appointments, and to the provisions
of the Local Government Superannuation Act,
'937, and the successful candidates will be
required to satisfy the Councils Medical
Olfioer of Health as to their medical fitness.
It will lie a condition of employment that the
successful candidates must be” members of a
Trade Union. .

Applications in the candidate's own hand-
writing. stating age. qualifications, experience,
articulars as to membershlﬁ of a Trade

nion, and when able to take wup duties,
accompanied by  copies of not more than
three recent teStimonials, to be sent to the
Borough Electrical Engineer and Manager,
Electricity Offices, Cathail Road. Leytonstone,
E.lIl, not”later than first post .Monday. 2nd
December, 1946, Canvassing in any ~ form
will be a _disqualification.

Town Hail,

LEYTON, EIO0.
8tli November, 1946.

WOLVERHAMPTON AND STAFFORDSHIRE
TECHNICAL COLLEGE.
MECHANICAL AND_ ELECTRICAL
ENGINEERING DEPARTMENT.

Senior Assistant.—Burnham Salary Scale for
Senior Assistants £600 to £750 per ‘annum by
annual increments of £25, with addition for
time spent in approved study and/or training
(maximum addition £45 for five years),

also
Post of Responsibility,—Salary £380'to £605
er annum by annual  increments  of £15;
addition for approved. study or training as
above; previous teaching and  industrial ex-
perience taken into account in fixing com-
mencing _ salary. Particulars and Forms of
Application from
F. LONSDALE MILLS,
Clerk to the Governors,
Education Offices, North Street,
Wolverhampton. ’

IS NOVEMBER 1946
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SITUATIONS VACANT

OF LIN

ELECTRICITY DEPARTMENT
TV/TAINS ASSISTANT reﬁmlred with  ex- |
1TJ-perience of H.T. orks. Must |

have good knowledge of malns records.
alary in _accordance with N.J.B. Seale, j
Class " G," Grade (8a), commencing £437 per 1
annum

lications, together with copies of two
testlmonlals to be submitted to the under-
ig%led not later than the 30th November.

F. NBWEY, M.I.E.E.,
Engineer and Manager.
Electr|C|ty Department,
ra%ford Side North,

5t|| November. 1946.
FOR SALE

RrIAININIELLING OR_ SHEATIIING.—Galvd.
made in 6 sizes for electric wiring in ;
houses,  Buy direct from the manufacturers, |
Price List on application to Metal Commodity m
Company. Sutherland Avenue, Guffley Herts. \
pL CTRIO MOTORS. AC. and 1)C. We
upply all types and_ sizes. of Electrical |
Machlnery—SIow Speed Reduction Gears can :
I>e supplied to customers' requirements wrth |
short deliveries. Send e/our c-ieqeumes
Be-Be Engmeerm\g}v . reat Closi Kenton
Middlesex sworth
OR SALE: New motors 2, 3 and 5-h.p..
400 v. 3 -phase 50- cycles Also_second-hand I
tors 4 and 5-hp. 400 v, 3-pliase 50-cycles
.m.—Box No. L.S.T, THE ELEC-
AN 154, Fleet Street, London, EC4
ECTRIO 'MOTORS.—1/3 é) 3'000
. so 220 V. Stock DellverP/
ach.—John_ E. Steel. Clyde Mills,
ALE. — Two Adamson Turbo
GENERATOR Sets, each direct coupled
ough D.B.S. reduction gear to kW
volts A.C. Generators by Mather and
complete Wlth surface Condensors,
9 XIllary instruments.
cal ype B |I|s and "Morcom Steam
direct coupled to two 550 amp. 230/260
volt DC Generators 3/ Brute Peebles.—
tpply —John Smith's Tadcaster Brewery Co.,
Ltd.. "The Brewery. Tadcaster. Yorkshir
VACUUM CLEANER REWINDING SERVICE
“ commutators  and Bearings. Prompt
delivery and full guarantee.—Thomas Ander-
son. 117, Bowes Street. Blyth. Northumber-
land. 'Phone: Blyth 405.

o

w3 >o

§

oth —
e
FO
<=
<
>
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WELDING CONTROLLERS or CURRENT
REGULATORS
Makers—E.M.B. Co. and Quasi Arc Ltd.

Sheet steel Housing, screen protected, with built
in control Panel and heavy knife switches ranging
from 10-200 amps at from 80' 110 volts A.C. or D.C.
80£ ratings sectionalized resistance construction.

These units are in new condition and can be sup-
plied with the following accessories if required :

Electrode Holder, 15 ft. Electrode Cable. 15 ft.
Main Cable, One Operator’s Screen, One pair
Leather Gauntlets.

They are also suitable for conversion to Heavy
Industrial Resistances.

Inspection can be made at any of the following
Branches,who would be pleased to forward illustra-
tions on request.

COX & DANKS LTD.

Plant and Machinery Department
LONDON - ' Faggs Road. Feltham. Middx. ROBERT RILEY LTD (ESId' 1821)

’Phone Feltham 3471

BIRMINGHAM - - Langley Green, Oldbury Milkstone Spring Works, ROCHDALE.
‘Phone Broadwell 2011 leoh . I .

MANCHESTER -  Frederick Road. Salford 6 Telephone : _ Telegrams :
'Phone Pendleton 2481 Rochdale 2237-2238. *“ Rilospring” Rochdale.
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The rapid growth of the Electrical
and allied industries has been en-
couraged and fostered by the financial
services rendered by National Pro-
vincial Bank Limited whose interest
in present and future developments
continues to expand.

Principals of all types of business,
large or small, are invited to discuss
their plans in an atmosphere of mutual
trust and goodwill—the pre-requisites
of successful trading.

NATIONAL
PROVINCIAL
BANK

Head Office :
15, BISHOPS GATE,
LONDON, E.C.2
Brandies throughout England and Wales

THE ELECTRICIAN

FOR SALE
0 EARCHLIGHTS (sale or hire), Carbon Rods,
° Ebonite, Fibre HightenBite, Porcelain
House-wiring and other Cleats, Reels and

Knobs, Mirrors, Lenses Lamp Lowering and
Suspension Gear, T.R.S., lead and other
Cables, Winches (hand hundreds of thousands
in use. etc.—London Electric Firm, Croydon.
T GATHER FINGER STALLS..Made of
<m'Chrome Hide. Very strong and hard
Wearln(t; Length 3 in. Price ™ 4s. per doz.
Promp dellvery Sample  on a?pllcatlon—
Willson Brothers, Industrlal Clothing Manu-
facturers. Epsom Surrey.
UNCTION ' Electric. Ifons,
"and _quality, supplied
kAIso Junction Nickel plated Torch Cases
Supplied for home trade and export. Also
Ilarge  selection of household electrlcal
p Flres Radlators other electric
Table Lamps, Torch cases,
Please write for full list.
rooks & Bohm, Ltd._90, Victoria Street,
W.I._ Tele: Vic, 9
PER” EIectrlc MOUSE TRAPS
ic, clean, safe. No " setting,” just
I Type “C” (3 mouse capacity), with
200/250 volts, 12s. 6d., post free.—The
BIffle Trust (Manufacturers) Aston
N STEEL ARMATURE BINDING
WIRE.—AII even numbered sizes from 16
-28 I% supplled from stock on 7 Ib-

SMITH &
TURERS LTD..
WORKS, HALIFAX.
d Bags in excellent condition for
ommodltles as low as 4d. each.
n_Braydon, Ltd-

30, Tottenham Court Road WI

Tel

Tj LECTRIC Lamps. Flashllghts Flashllght

Bulbs, Portable Fires, Accessories. Prompt
dellvery —Suplex Lamps, Ltd., 50, Gray’ Inn
i Road, "London, W.C.l.
:T AMPSIIADE Wires, any_design,
1¢-‘drawings or samples.
* Regent ares.
stow, London,

superior design
with suitable stand.

—-—

é

CO. WIRE
CALEDONIA

from own
Enqumes invited.—
57a, Queen’s Road, Walthain-

i T ADDERS. 'Trestles and Handcarts from
illamsav and Sons (Forfar Ltd., Forfar.

ECTIONAL IMBER BUILDINGS con5|st|ng
"of Army and Air Ministr huts which are
completel recondltloned an e ual to new.

Size: by 6 ft—18 ft. ft—36 ft. by
1§hft.—SOf by 19 ft —i67 ft. by 16 ft. 6 in., and
others

For manE/ years we have been supplying
huildings _to ‘several of the largest business

concerns in_tiie country.

D. McMASTER & CO.."38. Mount Bures Works,
Bures, near Colchester Essex. 'Phone:
Bures 351-2.

; TVYNAMIC Balancing _ Motors, Production

lAType supplied in~ four standard sizes,
“accommodating electric and other rotors
weighing from a few ounces up to about 5cwt.
Portablé Dynamic Balancmg Equipments for

|Iarger rotors  of all  kinds and weights,

dapted for balancmg operations on _test:

tand or on_site. Early delivery.—C. F.

| Glesler Ltd., River PIace Essex Road, London,

"REBUILT MOTORS AND GENERATORS
] Long dellvenef can often bo avoided by pur-

chasing rebqilt secondhand plant. We ‘can
redesign_or replace sur Ius,\FIant of any size.
D US YOU

OVER 1000 RATINGi_SlEéETUA LY IN STOCK

DYNAMO & MOTOR REPAIRS LTD.,
Wembley Park, Mlddlesex_.
Telephone: Wembley 3121 (4 lines).
Also at Phoenix Works, Belgrave Terrace,
Soho Road, Handsworth, irmingham.
Telephone: Northern 0898.
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FOR SAI-E

7 CAK.W. " Bruce-Peebles ” La Couj’ Patent
' © 7 Motor Converter Set, comprising 1000
h.p. Protected .nge Synchronous ~ Motor
6 Volts '-Phase -cycles. Mounted on Cast
Iron Basepfa e and Direct-Coupled to 750 K.W.
Compound Interpole Generator, 230 Volts
3260 amps,428 r.p.m. Complete with Air
Cooled Rotor Resistance  Starter and
Generator Regulator. Price on application.
Inspection invited.—Thos. W. Ward_ Limited,
i@lbl())n Works, Sheffield. ’Phone 26311 (15
ines).
mDOSE BED WARMERS ARE THE BEST.—
most economical bed warmer obtain-
able. Tyfe A (17 in. by 17 in._approx., Volts
200-250), 48s. each, plus 12s. P.T.
maxg(j Typo B (27 in. by 17 in. ap_Prox., Volts
200-250), 75s. each, pluls 18s9d. P.T. (Watts 27
ap

max.).’Forterms ¥ A M. ose, 19,

Park” Avenue, OIld TrafTord, Manchester, 16.

Tel.: Trafford Park 0275.

TWO Westinghouse Static Phase CON-
VERTORS.

_ put: volts, 50 cycles,
single phase. Output: 400 volts, 4 kYA,
Ehase. ome Counties Engineering Co., Ltd.,
S(_)Eaj._gChurch Road, Upper Norwood, London,
JE.19.

TJLECTRIC Convector. Heaters.—Home and
-»-'Export market supplied. Prompt deliveries
from Weatherhead ‘and Company (Glasgow
Ltd., _EIectro-EE}%meermg Manufacturers “an
CDéstrlbutors, ,  Oxford Street, Glasgow,

A RMATURE Winding: Vacuum Cleaners, etc.,
“e-single or quantities.—Vac, 80, Cranbrook
Road, Ilford.
STAR Domestic. Appliances Ltd. (Electrical
Wholesalers), invite Electrical Contractors
and Retailers "tg visit their showrooms at 28,
Deansgate gadg)mmg Deansgate %),
Manchester, 3. Good deliveries can_be made

on all electrical items. Worth a visit!
TPOR REWINDING ELECTRIC MOTORS.
X Fractional, up to 100 h.p. Transformers.

Chokes, etc., contact Electrical Construction
Company, td., Seymour Wharf,

Devon. “Phone: 3282

TfXHAUST Fans, 218 in., new, 3-ph., 415 v,
-e-'fitted in short circular section air trunk
£20 ea.—Smith and Hammond Ltd., 5
Buckingham Street, W.C.2. TEM. 5063
SUPERIO_R Type Builders’ Ladders now in
J production; also Steps, Trestles and Exten-
sion Ladders.—Phone:_ Shaftesbury Ladders.
I3_3t6(313/4 453, Katherine Road, E.7. rangewood

=p IRES, fires, fires—The Sedway 1 kw tubular
A bar reflector fire at 45s. retail is the finest
value on the market; liberal trade discounts;
factors willingly supplied; send for sample.—
Sedway Electric, Ltd., 131, High Street, Wol-
stanton, Stoke-on-Trent.

Totnes.

AGENTS
T GOODMAN (RADIO), LTD., 9. Percy
«-'eStreet, W.l, are sole London agents for

the " Midco” Elongated FLUORESCENT
OHOKE and Fluorescent Starter SWITCHES
Museum 0216.

WORK WANTED

gRISCOE PLATING CO. LTD. now have

available capacity for silver and nickel
plating, in which we are specialists.
Enquiries invited to 35 Maddox Street,
London, W.I.
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BROOKS & BOHM LTD.

“ Attracta” No. 1, 2-kw. reflector fire with two
strong metal switches, one for each fire bur. Reflector
made from polished heavy alloy combined with strong
metal frame in assorted crackled colour*. Easily
carried from one room to another. Strong handle

fitted on top.

- Suitable length
of  3*corc flex
supplied. Tu-
bular element

made from white
clay which is easily
replaced. Approx*
size:- Height 15*,
width 19", depth 7".
Immediate delivery
230/250 volts and
other voltages sup-
plied by special
arrangement. Re-
tail price 73s. 4d.
each. Generous
trade discounts.

This is only one of n multitude of other household
electrical appliances available; radiators, heaters,
toasters, etc.

90, Victoria St., London, S.W.I

Telephone: VIC 9550/1441

Belfast Office:
Ulster Rank Chambers, 4/6, Ann Street, Belfast

The “ Fluxlte
Quins” at work

“1Vhy Joes this
happen to me?
This Iron has
gone cold on me,
see !
Stuck fast, good
and tight,
Fixed hard with
FLUXITE

Til besunk if we donllget Itfree/*
For all SOLDERING work—you need FLUXITE
—the paste flux—with which even dirty metals
are soldered and “ tinned.” For the jointing of
lead—without solder and the'* running” ofwhite
metal bearings—without *tinning” the bearing.
It is suitable for ALL METALS—excepting
ALUMINIUM —and can be used with safety on
ELECTRICAL and other sensitive apparatus.
With FLUXITE joints can be *wiped ” success,
fully that are impossible by any other method.
Used for over 30 years in Government works and
by leading Engineers and Manufacturers. OF
ALL IRONMONGERS In tins— 10d., 1/6 and 3/..

The FLUXITE GUN puts FLUXITE where you
want It by asimple pressure. Price 1/6 or filled 2/6.

FLUXITE

SIMPLIFIES ALL SOLDERING

Write for Leaflets on Ca*e-Hardcnin8 Steel and Temperir.g
Tools with FLUXITE, alsoon “Wiped" Joints- Price 1d. each
FLUXITE LTD. fDept. ERN), Berrrgndsey St., S.E.|
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NOT 10 HANG

IN YOUR SHOP!

This attractive pendant, representative of
the whole GLECO-PLASTICA Range, is
not designed to hang in your shop or show-
room .... itis designed expressly to have a
quick sale. The sheer beauty and excellent
workmanship of GLECO-PLASTICA
Products attracts custom from far and
wide .... no sooner have you unpacked
your latest delivery and displayed them
than they are gone to the homes of well
satisfied customers.

Write to-day for full details of this attrac-
tive range.

GIECOS-PLISTICA

ANEW CONCEPTION IN DISTINCTIVE LIGHTING

GENERAL LIGHTING EQUIPMENT COY. LTD.,
99, GREAT EASTERN STREET, LONDON, E.C.2.
Telephone: CLErkenwell 7744/5.

THE ELECTRICIAN

WANTED

TTRGEXTLY REQUIRED.—up to 1o00 ft. of
* Seamless, Hot Rolled, Low Carbon Steel
Tube, in sizes which can he machined to 5J in.
o/d by 4Jin. i/d and 51 in. o/d by 4J in. i/d.
Matefial must be in good condition and pre-
ferably covered b orks Test Certificate or
similar, but est = Commercial Quality
material will be considered.—Box No. L.S.U..
“ THE ELECTRICIAN,” 154, Fleet Street, London.

Y/MITItFOILS base metal top push button.
" switches_ required.—Runbaken Electrical
Products, 71. OXxford Road, Manchester.

T? NAMP.LLED wire wanted, 21, 211, 231, 24, 43
Claud, 44 gauge. Good price paid, an?X
guantlty.—Runbaken Electrical Products, ,
xford "Road. Manchester. i
W ANTED.—Copies of «ELECTRICIAN " issue

dated October 25tli. .196—Box No. 2%,
do. Dawsons, 129, Cannon Street, E.C.4.
A.C.” MOTORS, 1-100 h.lo., 500-1,500 r.p.m. Any
mvmake fitted with ball and roller type bear-
ings. Must be good machines, such as you
ourselves woul uy. Alternatively mofors

or _rewinding will “be considered.—Oldfield
Enqmeerlng 0., Ltd., 96, East Ordsall Lane,
Salford. 5.

WANTED.—ROTARY_ CONVERTORS. an

EY)éslize.—UniversaI, 21, City Road, London,
WA'NTE_D: 250 K.W. Alternator 400/440 volts.
—Particulars to Box No. L.S.R. " THE
EIE:E4TRICIAN,” 154, Fleet Street, London,
T REPAIRS
(mNOOKERS.—We can give good deliveries of
‘“‘éheet Metal Vitreous Enamelled Electric
Cooker parts.-.TOnN KING & SON_(ENAMEL-

LERS). LTD., PYRO WORKS, CHESTERFIELD.
Phoneé: 5306

ARMATURE ROTQOR AND STATOR WIND-
B TNG.—We specialise in the repair and re-
wind of ail types of electrical machines from
fractional H.P. upwards. Special departments
or vacuum cleaners, dryers, portable tools,
etc. All_ work fully “guaranteed.—Walter
Crane, Greencoat Electrical Works, Westgate,

Wakefield. Telephone 2172
PATENT AGENTS

MEWBURN, ELLIS
rATINTS, DESIGNS AND TRADE MARKS

70 St 72, Chancery Lane, London, W.C.2.

Grams: "Patent, London.” 'Phone: Holborn 0437 (2 lines)

And at— NEWCASTLE : 3, St. Nicholas Buiidlngi.

A L E . H I LL
Chartered Patent Agent,
27, Chancery Lane, London, W.C.2.
Chancery 8444

& CO.,

RADIANT ELECTRIC

BED WARMERS

SUPPLIES NOW AVAILABLE
Apply to your local Wholesaler

Wholesalers* enquiries should be made to
SOUND, 483-489, BARLOW MOOR RD., MANCHESTER, 2|

Recharged from mains.

No battery required. Several
hours continuous iight. Fully
guaranteed. Direct or from
Dealers.  Send for Leaflet R.SO.

W :Vi.'hhUivm
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EVERYTHING HAD A BEGINNING—

, WHEN THE TELEPHONE
A was still iii its infancy,
we made the first electrical batteries
and lit the Royal Exchange, the Royal
Mint and other important buildings.
Since then we made the first electrical

accumulators to he fitted to British

aircraft also the first British ground
starter batteries, and the  first
British moulded battery containers.

When you hear heavy aircraft engines

leap into life or see the navigation

lights of aircraft, you can be certain

. Watsoll, please come here ;
I waul you’ was the first telephone
message ever transmitted, and this
illustration shows the instrument
invented, and used on that memorable
occasion in the year 1875, by
Alexander Graham Bell.

that the energy is provided as a direct

result of those pioneer days, which
commenced in 1882, when P. & G.
and E.P.S. produced the first com-

mercial accumulators.

REPLATING—Ensure long and reliable service
by having your present batteries replated
by us.

PRITCHETT & COLD and E.P.S. CO. LTD

— formerly the Electrical Power Storage Co., Ltd. —

MADE THE FIRST BATTERIES

50 GROSVENOR GARDENS, LONDON, S.W

iS NOVEMBER 1946

Phone: SLOane 7164 Grams: Storage,Sowcst, London

PG 16/4$
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All-Steel Batteries

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

Active material totally
enclosed.

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

No corrosive fumes.

» Alkaline electrolyte non-
corrosive to all cell parts,
including terminals.

That’s why there is

m ore lifg in a

Nife Batteries are notyet availablefor private cars or domestic wireless.
NIFE BATTERIES LTD., Hunt End Workj. Redditch, Worcs.
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Exhibitions and Trade

THERE opens at Glasgow to-day,
Friday, an exhibition which, though
by no means confined to electrical in-

terests, nevertheless includes much for
which the industry is responsible. We
refer to the Technical Exhibition—the
largest of its kind to be held in this

country for seven years—which will re-
main open at the Kelvin Hall until
November 27.

This support by an industry which is
generally admitted to be over-busy, is
lent to the exhibition for the simple
reason that the promoters of the display
hope by their efforts to further export
trade, to assist production with lessened
man-power, and to attract to Glasgow
many useful visitors from overseas.
The industry has already indicated its
recognition of the fact that much of its
export trade is in capital goods, and any
national effort designed to promote over-
seas sales in consumer goods, be they
industrial or domestic, must, therefore,
be welcomed and its results followed
with interest. The electrical industry
lias, from an export point of view, to
face a future in which competition will
be keener than it was before the war,
and in which the handicaps of raw
materials shortages, shorter working
weeks and so on, will have to be over-
come. Once the present demand of war-
time creation is satisfied, the industry
will have to sell in a market where
quality of product is likely to prove
more attractive than price, and in a
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market in many cases already competed
for by local industries born during the
war years. That being so, any in the
industry who believe that the present
opportunities will remain for all time,
should bear in mind the fact that at
the moment, the heavy side of the in-
dustry in making good the stagnation
and wastage of the war period, is now
carrying most of the burden and must,
sooner or later, shed most of its responsi-
bility on to the industrial and domestic
side of our manufacturing capacity.
When that time comes the seeds planted
at such exhibitions as that now being
held at Glasgow will bring valuable
reward.

The Plastics Exhibition

ONE of the noteworthy effects of the
war was the stimulation of intensive in-
vestigation into the possibilities of plas-
tics materials. When rubber became
scarce, the insistent demands of the
Services for increasing quantities of
radar and radio equipment resulted in
the production of dielectric substances
that caused something of a stir in the
cable-making industry.  Although in
itself of outstanding importance, this
was only one pliase in the general ex-
pansion of the plastics industry, and the
first post-war exhibition of its products,
organised in conjunction with the British
Plastics Federation, which opened in
London, on November 7, is a revelation
of what has been achieved and the many
uses to which the new materials are
being put. Apart from giving tile public
an opportunity of learning something of
the growth of the industry and its
achievements, the exhibition serves the
useful purpose of placing plastics in
correct perspective in relation to other

materials, showing that while plastics,
with their distinctive properties, have
advantagas . not possessed by other

materials for many applications, they
also have their limitations.

The Ace and the Jet-Plane

SINCE the publication in our last issue
of the development of the British “ Ace,”
which has been described as an elec-
tronic automatic computing engine,
further information has been given by
the N.P.L. of its capabilities and possible
further development. It will operate
with 5000 radio valves as compared
with the 17 000 required by the Eniac
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and yet will do more than the more
cumbersome American machine. By the
speed of its calculations the “ Ace ” will
be able to determine the momentum
of the airflow around aircraft at veloci-
ties greater than that of sound, which
experts in aerodynamics would otherwise
have little hope of obtaining, and this
may facilitate the construction of jet
‘planes capable of speeds vastly greater
than at present thought possible. The
implications of the “ Ace,” which is
making one field of human activity a
thousand times faster, are so vast that
it is not possible at the present tune
to foretell how far their effects will be
felt. Dr. A. M. Turing, who conceived
the idea, foresees the time, possibly in
30 years, when it will be as easy to “ask ”
the machine a question as to ask a man.
Prof. D. Hartree lias hastened to
correct any false impression that may
have arisen in the public mind from the
use of the label “electronic brain,” in
that ho thinks that the machine will
always require a great deal of thought
on the part of the operator, and any
notion that the “ Ace” could ever bo
a complete substitute for the human
mind is to be rightly discounted.

Circuit Breakers

THE ordinary meeting of the 1.E.E. last
week was distinguished by the fact that
its programme included two highly in-
teresting paper's dealing with circuit-
breakers. The first was concerned with
the extinction of arcs in air-blast
breakers and the second dealt with the
influence of resistance switching on the
design of high voltage oil eircuit-
breakers. Both papers were obtainable
in advance of the meeting and it was
therefore anticipated that there would
be a lively discussion. No attempt was
made to match one form of switchgear
against the other, for such an attempt
might quite reasonably have provoked
a discussion rich in loyalty to one side
or the other rather than one which
might be of interest to the whole meet-
ing. As it was, the discussion proved as
valuable as the papers, and included
many items of information which added
to the success of the meeting. From
the report of the proceedings given in
tins issue, it will be appreciated that
the subject of circuit breakers in general
is one which is engaging the attention
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of the industry, not only in a technical
sense but also from the point of view
of economics. The experience of the
supply industry of this country during
the war, when all sorts of abnormal
conditions were imposed upon the cir-
cuit breakers installed, shows that the
claim for reliability is more than upheld.

This experience, shared by no other
country among the Allied Nations,
places the British manufacturer in a

class by himself and in a position to
offer plant, the performance of which
cannot be challenged.

Oil Burning Statistics

FROM an engineering point of view,
progress of the conversion scheme at
Neasden, details of which were given in
our last issue, will be watched with a
good deal of interest, for while the present
coal position remains a handicap upon
our boiler availability, the possibilities
presented by oil firing in substitution of
pulverised fuel must be borne in mind by
the whole supply industry. Points upon
which the supply engineer would no
doubt be glad to bo better informed are
concerned with economics, both with
respect to capital expenditure and run-
ning costs where stations bigger in capa-
city than Neasden are concerned. These
details are at the moment not readily
available, but since the London Passen-
ger Transport Board have been willing
to make known their experiences so far,
it may well be that the Neasden con-
version may prove a useful guide in the
future.

Coal Outlook

OF all British industrial problems, coal
is perhaps the most serious. There will
be proportionate relief, therefore, that
the latest figures issued by the Ministry
of Fuel show a more favourable position
than was generally feared. Two factors
stand out sharply, a marked improve-
ment in output per man-shift and a
rapid growth in consumption. The ques-
tion is, whether in fact the upward trend
in coal winning will be maintained and
whether it will be sufficient to meet the
increased demands made by the rising
consumption? While output in Septem-
ber and October rose by 3.4 and 4.1 per
cent, respectively, consumption rose by
4.4 and 4.8 per cent., reflecting, inci-
dentally, the scale on which peace-time
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industry is getting back into its stride.
The Ministry’s figures, indicate that
there may be this winter a gap of
between 2 and 5 million tons. The hope
contained within the output figures is
that if the present upward trend is main-
tained diu'ing the rest of the winter, the
prospective gap would be covered. This,
at least, has the merit of relating the
future to a rising curve instead of a
declining one, and that is something.

Nothing “ For Export Only”

THE pre-war Ideal Homo Exhibition
was a valuable medium for spreading
the gospel of domestic electrification,
and though the possibilities of staging

electrical exhibits and demonstrations
on the same lavish scale are to-day
fewer, the industry will welcome the

fact that the exhibition is to beheld again
from March 4 to 29 next, in its old set-
ting at Olympia. Homes, whether ideal
or not, are to-day not easy to furnish,
neither can there bo added to existing
appointments without some delay, those
many portable and other domestic elec-
trical appliances which mean so much
in comfort and convenience. For tliis
reason the exhibition will be doubly
welcome, for not only will it be possible
for the public to see and inspect many
of the things they have for so long been
unable to obtain, but everything in the
exliibition will be purchasable, in that
nothing will be “ for export only.” This
does not mean, of course, that the ex-
hibition will result in increased supplies,
but that unlike the conditions obtaining
in many other exhibitions so far held,
the goods on view will also be on sale.

The Nationalisation Bill

THE nationalisation of electricity supply
was foreshadowed in the King's Speech
opening the new session of Parliament
on Tuesday, as a further part of a con-
certed plan for the co-ordination of the
fuel and power industries. No indica-
tion has so far been made as to when
the Bill is likely to bo presented, though
it is believed to be already in an ad-
vanced state. The Opposition, it is
understood, will demand that a public
inquiry be held before the Government
embarks upon its nationalisation pro-
gramme, indicating thereby that the
passage of the Bill will be a stormy one.
Details are so far a closely-guarded
secret.

THE ELECTRICIAN
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Glasgow Technical Exhibition

Details of Electrical Equipment and Appliances

THE Technical Exhibition, which is to
bo opened by the Lord Provost of
Glasgow, Sir Hector McNeil, at Kelvin
Hall, Glasgow’, to-day, and will conclude
on November 27, is the largest of its kind

been evolved. In addition to a wide range
of screw’ and plain plug and ring gauges,
a:new type of screw calliper gauge, elimi-
nating all shearing action, is exhibited.

The British Vacuum Cleaner and Engi-

held in Scotland for neering Co., Ltd.,

seven years. There are showing a range
are over 70 exhibi- AN INVITATION of Iportable indus-
tors, many of whom ; tria vacuum
are showing new Benn Brothe-rs‘, L., prop_rl(_at_ors cleaners, from h.p.
electrical instru- of The Electrician, are exhibiting to 8 ir.p., designed
mergjts, appllancets their trade and technical journals rtr?ini(r)r?ﬁrrnateofmspg(]:g
an equipment. P

The exhibition wil and other publications on Starul available. A new
be open daily from DD. Readers are cordially invited feature is the per-
10 am. to 8 p.m., to visit the Stand and to make full fection of a wet
except on the last . ) filter for collecting
day  when it will use of the services available there. sludge from
close at 6 p.m. machine sumps,
Brief  descriptions . suds from carpet
of electrical products to be seen on the cleaning, water from floors, etc. Also on

stands and the names of the makers are
given below.

Allander Industries,
for home and overseas markets, radio
receivers, one of which is housed in a
prototype aluminium cabinet designed for
tropical conditions; a radio-gramophono in
a wooden cabinet, with Garrard self-chang-
ing record mechanism and pick-up, for
eight records of 10 in. and 8 in. diameter
is another exhibit.

Atkins, Robertson and Whitefield, Ltd.,
as sole Scottish agents of Rediffusion, Ltd.,
for Redifon r.f. heating equipment, are
demonstrating the use of this process for
industrial purposes. They are also show-
in% a new transportable a.c. gramophone;
a four-valve amplifier for the reproduction
of gramophone records, or for use with
a microphone or homo cinematograph
equiﬁme_nt; and a Torrisdale boudoir
speaker in Perspex.

The British Rototherm Co., Ltd., are
displaying a comprehensive range of bi-
metallic dial thermometers for cooking and
water-heating systems, heavy and light
industrial models, together with domestic
types. The company are also introducing
a new pocket thermometer with head and
stem of stainless steel and a 1in. dial, and
a range of 0/200° F.

The Horstmann Gear Co., Ltd., have on
their stand time switches for industrial
and domestic purposes. Some are hand
wound and others synchronous driven.
The synchronous motors are of the self-
starting 200 r.p.m. type. A new and
interesting electric wind movement has
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Ltd., are showing

the stand are to be seen a fixed plant for
a central installation, comprising an air
exhauster, driven by electric or other
motor, and a dust filter with detachable
dust-container.

J. Brockhouse and Co., Ltd., hope to
have, in addition to the exhibits on their
stand, a mobile demonstrator unit, in the
vicinity of Kelvin Hall, which will show the
Meldrums Neverjam underfeed stoker in
use in conjunction with a Ruston and
Hornsby vertical Thermax (boiler. On the
stand may be seen, among other things, the
Meldrums new sprinkler stoker and High-
field condensing heater; and the Brock-
house selfstoke gravity feed boiler.

The Bryterlyte Electrical Co. (Glasgow),
Ltd., are showing a complete kitchen unit,
the latest products of a number of manu-
facturers of electric domestic appliances,
as well as radio sets, electric light fittings
and shades, and an interesting display of
electric cables.

Clyde Blowers, Ltd.—The exhibits of
this company consist of soot blower equip-
ment .for all types of steam generators with
manual and ‘power operating units. Tho
Leotramek (electro-mechanical) operating
unit consists of a three-phase squirrel cage
motor driving a mechanical, reverse *gear,
the speed being reduced through worm and
worm gear. Self-contained, the unit is
applied to the soot blower by connecting
horizontal or vertical shafts. In this way
a motor that does not reverse is used to
transmit through gears the necessary
reversing motion to give the required reci-
procating movement to the soot blowers.
Each operating unit is provided with u
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rotary limit switch which stops the soot
blower always at “ full off ” position, after
making throe strokes in each direction.
The British Trane Co., Ltd., aro ex-
hibiting a Vectair 3 kW electric floor-
standing convector heater and H kW inset
convector heater of tlio same type. A
Univectair electric industrial heating unlt
and a special assembly of oxtended sur-
face heating and cooling coils; a newv
floor-standing space cooler for use in office
buildings, hospitals, and so on, are also
displayed. The cooling coils and air-
circulating systems are housed within the
cabinet shown in the illustration.
Electro-Platers, Ltd., have on view
specimens showmg the use of hard chro-
mium and heavy deposits of nickel, such
as the reclamation of worn and over-
machined parts, and as a method of sur-
face hardening and the reduction of
friction. Examples aro given of various
types of deposited metals and their more
common uses from the points of view

of decoration, corrosion resistance, elec-
trical propertles, etc.
The Flextol Engineering Co., Ltd., arc

exhibiting and demonstrating floxiblo shaft
equipment. A new addition to this range
is the rotary filing and light grinding
machine, incorporating a universal elec-
tric motor developing .45 n.r., and a two-
speed gear box giving final speeds of
1500 and 11 000 r.p.m., as desired.

Fusarc, Ltd., have as their main exhibit
a marine deck welder which is a fully
automatic arc-welding plant primarily

New floor type space cooler for office buildings,
and hospitals—(The British Trane Co., Ltd.)

designed for the butt Weldlng of deck
plating, tank tops, etc., ship con-
struction. There are also dlsplayed coils
of the newly-developed mesh-wound con-
tinuous electrode and sample welding joints.

Hoover, Ltd., are exhibiting, among
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their vacuum cleaners, a model designed
for the larger typo of homo; their stan-
dard size cleaner; the Junlor and the
Dustette. The company’s range of f.h.p.

Two-speed rotary filing and light grindin
machine—{The Flextol Engineering Co., Ltdg

motors (squirrel cage induction type), also
on view, covers £ to £ n.r. Enclosure is
of the protected ventilated typo, and
either solid cast foot or resilient cradle
mounting is available.

Land, Speight and Co., Ltd, have in
operation at their stand an automatic
telephone exchange, a stroboscope installa-
tion and other test equipment. The ex-
change is by Ericsson Telephones, Ltd.
There is also a display featuring the make-
up of miniature and switch-board models,
and a multi-range test sot by Measuring
Instruments (Pullin), Ltd. Other exhibits
include transformers up to 300 kVA, and a
11.5 kVA variable voltage transformer with
exposed construction, by Gresham Trans-
formers, Ltd.; Telcon paper and cambric
insulated cables, h.f. co-axial cables and
plastic products; and Dawes electronic
test equipment.

The Magneta Time Co., Ltd. (subsidiary
of the British Vacuum Cleaner and Engi-
neering Co., Ltd.), are displaying a range
of synchronous electric clocks from desk
types to largo outside advertising units,
pendulum typo master clocks, various
types of electric instruments, public address
sound and loudspeaker telephone systems.

Marconi Instruments, Ltd., arc display-
ing a variety of instruments employed in
connection with communications and a
number for industrial applications. The
iattor include a meter for the rapid
measurement of the percentage of watet
in cereals and a portable battery-operated
meter which, it is claimed, instantaneously
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measures the moisture content of wood.
A plating-thickness meter determines the
thickness of non-magnetio plating or paint
applied to for.rous metals. Another useful

The chronoscope for measuring lime intervals
{Marconi Instruments, Ltd.)

instrument on the stand is a chronoscope
which measures time intervals of one
millisecond and upwards, where the start-
ing and stopping, time of the interval can
be represented by an electric function.
There are also a conductiw(tjy recorder for
the determination and recording of electro-
lytic conductivitY; an electrical impulse
counter, and a large scale indicator for
pH or other measurements.

Midland Industries, Ltd., include in their
exhibits Hindus electrlcally heated tubu-
lar towel rails, and electric convector
heaters of low consumption, suitable for
children’s bedrooms, and also for heating
garages, greenhouses and storerooms.

Naval Ordnance Inspection Department.
—Exhibited on this stand aro examples of
various precision gauges designed and
manufactured at the Gauge Factor}-,
Sheffield. The Bragg Laboratory is staglng
demonstrations of the application of some
modern physico-chemical methods to the
analysis of ferrous and non-ferrous metals
by means of the Spekker photo-electric
absorptiometer and the Hilger “ Pholec ”
photo-electric_spectro-photometer, showing
their mode of operation and their applica-
tion to the micro-analysis of ferrous allo?/
Other demonstrations show the Tinsley
recording polarograph with the accessories
used in some of its applications to the
analysis of ferrous and non-ferrous alloys.

A. Reyrolle and Co., Ltd., are exhibiting
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one of their 1200 A medium-voltage air-
insulated horizontal draw-out  metal-
enclosed switchgear panels with air-break
circuit-breaker which is typical of a range
with~normal current ratings up to 2400 A
and with breaking cupacity ratings of
25 MVA and 375 MVA at 400 V and
600 V respectively. This is a new develop-
ment with a variety of uses in controlling
pow-er station auxiliaries and heavy current
circuits in industrial plants and in sub-
stations. The dynamic balancer to balance
induction-relay discs is demonstrated. This
machine, by means of reflected light, indi-
cates |nstantly where material must be
removed from the disc and the amount, to
produce perfect balance. Another exhibit
Is the Reymez pedestal wash-basin pro-
viding an instant supply of hot water from
a 21 gal. storage tank contained in the
pedestal. Heat is provided by a thermo-
statically-controlled immersion heater
which can have one of four alternative
ratings -to suit the frequency of use of the

basin. Also to bo seen on the stand are
a cross-section through a domestic hot
water cylinder showmg the means of

attaching the company’s immersion heater
by means of a special g’and-plate for this
service, and a house-service unit to the
E.D.A. specification No. 1627, while a new
range of domestic plugs and sockets of
3 kW rating is exhibited on a display

A 660V 1200A solenoid operated air-break
switchgear panel, with front cover removed
A Reyrolle and Co., Ltd.)
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board with different types of flush-mount-
ing and surface-mounting wall sockets.
These are of the two-polo and earth pin
pattern with a replaceable cartridge fuse
pin in the plug.

Sunvic Controls, Ltd., display adjust-
able thermostats with a sensitivity of
+1/4° C. at temperatures up to 300° C.,
and * 1/10° C. at temperatures up -to
150° C. An electronic reIaY with a control
circuit, which requires only a few micro-
watts, and will control an output of 2 kW
is also exhibited. A proportioning head
for a Toluene regulator to maintain con-
trol within a few milli-degrees in conjunc-
tion with standard Toluene regulators is
shown, together with glass-sealed thermo-
stats; these measure 2.5 in. 'by .125 in.
by 5in. and are fitted contacts, which, it
is claimed, cannot oxidise. They are
‘recommended  for blankets, wax ljaths,
glue pots, soil heating, fire alarms, etc.,
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and will control 1 A a.c. or d.c. There
are also other temperature controllers and
recorders, energy regulators, and so on.

Vactric, Ltd.—On this company’s stand
may be seen models of their cylinder typo
vacuum cleaner, Junior upright vacuum
cleaner, and the Vactric floor polisher. The
first-named has been designed to equip the
housewife with a complete outfit for home
cleaning. The Junior is claimed to incor-
porate all the advances in cleaner design
made during the war years. The floor
polisher has three brushes, two revolving
clockwise and the third anti-clockwise,
mounted in a triangular base giving easy
access to corners.

Charles Weston and Co., Ltd., are featur-
ing oil seals, consisting of metal cases with
chrome leather, sealing washers, and metal
cases with synthetic rubber sealing washers
which might have electrical applications in
relation to equipment using oil.

Exhibition of Plastic Products

T HE history of the plastics industry, its
achievements up to the present* day
and possible future developments are out-
lined in an interesting and colourful exhi-
bition, sponsored bo>the “ Daily Graphic ”
in association with the British Plastics’
Federation, which opened at Dorland Hall,
Lower Regent Street, London, on Novem-
ber 7, and will close on November 27.
The main object is to place plasties before
the public in a true perspective in rela-
tion to other materials.

In the entrance hall the history of the
industry from the time of the ancient
Egyptians, who produced the first plastic
from beeswax and resin two thousand
years ago, to the pioneers of the industiy
as it is known to-day, is illusttated. The
second section is concerned with the deri-
vation of the raw materials of plastics from
natural substances, while in the third,
thirty different types of plastics materials
aro displayed, together with the finished
products, and briefly described. Another
section demonstrates the practical advan-
tages of plastic articles and their immu-
nity to corrosion and the effects of spilt
fluids. Perspex and other products are
effectively employed in admirably planned
lighting arrangements, particularly in the
Rainbow Room, where walls, ceiling and
floor have been utilised to show to advan-
tage the wide choice of colours afforded
by plastics to the designer. Graded cables
and wires covered with P.V.C. in distinc-
tive shades form part of the scheme of
decoration.

In an arcade of' shop windows a large
assortment of products illustrates the
extent to which plastics are used in the
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manufacture of electrical equipment and
radio receivers. These include domestic
meter covers, accumulator cases, lamp
stands and shades, vacuum cleaners, radio
cabinets, convection space heaters, electric
clock and instrument cases, plugs and
sockets, and so on. ) )

A moulding press and a plastic welding
machine are demonstrated.

Among the manufacturers whose products
are represented are the following:-—

I.C.l.. Ltd.; Thermo-Plastics, Ltd.; Punfold
and Barstow (Mouldings), Ltd.; 'Bbonestos
Industries, Ltd.; the Graviner Manufacturlng
Co., Ltd.: Insufators, Ltd.: Cr stalate Ltd
United Ebonite and Lorivai, Ltd.; Evered an
td.; J. F. Kenure, Ltd.; De La Kue
Ltd.: General Accessories, Ltd.;
E. K. Cole, Ltd.: the Streetley Manufacturmg
Co., Ltd.- the Vlscose Development C

A HUE and embley

Ilesmmds td Hoover Ltd Artistic Enter-
rises, Ltd.; Walte and Son, L'td.; the General
leetrio Co., Ltd.. Kent ouldmgs
Lambda: Ferranti, Ltd.; Utilex,” Ltd.; PIy
Glass, Ltd.; Bakelite, Ltd.

n

A sub-committee of the Ekco Social and
Sports Club has been formed to produce
a pantomime to bo staged in the works
canteen at Southend-on-Sea, early in 1947.
Already talent spotters have been busy
and plenty of comedy and charm has been
found behind the factory benches and
office desks. No outside “ stars ” are being
invited to play parts, and, based on one
of the traditional pantomime stories, the
script will be produced on the premises.
“ Coupons permitting, we will make our
own costumes and scenery, too,” say the
sub-committee. “ We would rather be
able to claim that this is all our own
work.

THE ELECTRICIAN
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TR J. CLAYTON has been appointed
si_director of Broadcast Relay Service in
place of Sir Herbert B. Grotrian.

MR. H. L. OURA, whose portrait ap-
pears on this page, has been apFomted by

E. K. Cole, Ltd

take charge of their
western development
interest at Malmes-
bury, Wiltshire.
Brief biographical
details were given in
%r issue of October

COUN. J.
electrical engineer,
has been elected
Deputy Mayor of
Tynemouth.

ALD. EDEN
JOHNSTON, chair-
man of Sunderland
Electricity Commit-
tee, has been elected Deputy Mayor of
the borough.

MR. C. LACY-UUBERT, joint managing
director, and Mr. E. G. Plucknett, general
sales manager, Creda division, of the Tube
Investments subsidiary, Simplex Electric
Co., Ltd., are visiting the United States
and Canada on a business mission.

LT.-COLONEL NORMAN ELLIOTT,
general manager and chief engineer of the
London and Home Counties Joint Elec-
tricity Authority, will be the guest of
honour at the luncheon of the Batti-
Wallahs” Society at- the Connaught Rooms,

MAYO,

MR. H. L. OURA

Personalities

We are always glad to.receive from readers
news of their social and business
activities for publication in this page.
Paragraphs should be as brief as possible

London, on November 28. He will speak
on “ Electricity in the Service of the 21st
Army Group,” telling of some extra-
ordinary improvisations made for supplying
electricity to the. areas liberated by the
advancing armies in Europe. Messrs.
H. A. Crabtree, James Nelson, and H. R.
Allen have been elected members of the
society. .

MR. A. W. BUNN, whose portrait is
reproduced in this column and as was an-
nounced in our issue
of Nov. 8, has been
appointed to the new
post of sales promo-
tion  manager of
Hoover, Ltd. Pre-
viously he was mana-
ger of the London
and West Branch of
the company.

MR. A. G. FOR-

GAN, power station
superintendent in the
York electricity de-
partment, has re-

signed, reports the

City Electricity Com- MR A~ BUNN
miftee.

ALD, J. L. DIRKIN, J.P., who was

elected Mayor of Lancaster on November
9, has been chairman of the Electricity
Committee for 11 years. He is a member

stmt,a s

Group taken at the first annual competition held at Witton by the G.E.C. Divisions of the

St. John Ambulance Brigade.

The Hon. M rs. Lestie Gamage, Who presented the trophies

to the Witton B and Witton Nursing Divisions is seen with M r. J. J. G racie, president, w th
officials and teams
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of the Disti'iet Joint. Board,, District Joint
Industrial Council and Joint Committee for
North-West England, and also of the
Council of the Incorporated Municipal
Electrical Association.
LT.-COLONEL S. E. MONKHOUSE
has retired from the position of managing
director of the North-Eastern Electric

Farewell party to g.e.c. staff »jembers at Witton. The photo-
graph shows MR. j. j. gracie (centre) and dr. C. C. garrard
(seated, left), joint general managers of the works.
right, standing) Messrs. p. F. Harris, e.s. fry ands. allen ;
(seated secondfrom left) h. w. Richardson and (secondfrom

right) w. LEWTHWAITE

Supply Co., Ltd., and thus terminated
his executive activities with the company
after having been on the staff for 42 years.
He remains on the board of directors.
Colonel Monkhouse has not only taken a
prominent part in the Nesco’s organisation,
but for many years has been actively
engaged in outside circles affecting the
electricity supply industry generally. On
Friday, November 8, the staff of the Nesco
presented to Colonel Monkhouse an antique
table bearing an inscription recording the

event, a salver made of old Newcastle
silver, and a cut-glass decanter. Replying
to Lieut.-Colonel Woodward, general

manager, and a director of the company,
who made the Presentatlon at a gathering
of the staff, Colonel Monkhouse paid warm
tribute to the support he had received from
all departments during the time he held
the chief executive office.

MR. BERNARD WAINWRIGHT, an
employee at Blackburn Meadows electricity
station, Sheffield, has been awarded the
B.E.M. for gallant conduct.

MR. CHARLES H. P. EWBANK, chief
engineer of Edmundsons Electricity Cor-
poration, Ltd., and four of the depart-
mental heads who have served under him
at Edmundsons’ have retired from their
positions to set up in business on their
own account as Ewbank and Partners,
Ltd., engineering consultants. Their
registered offices are at 109, Jermyn Street,
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London, W., but pending the acquisition
of suitable premises, they and their staff
will operate from 24, Gillingham Street,
S.W.l. Ewbank and Partners, Ltd., have
signed an agreement with Edmundsons to
do for them all that they have done in
the past as officials of the corporation.
Thus they retain the closest possible asso-
ciation with the corporation,
and continuity of service is
secured. Mr. Thomas E.
Boothby, formerly deputy
chief engineer to the corpora-
tion; Mr. Donald E. Bird,
electrical engineer; Mr.
Samuel N. Chew, project engi-
neer; and Mr. William Kitson,
generation engineer, are Mr.
Ewbank’s fellow directors in

the new company.
MR. J. J. GRACIE and Dr.
C. C. Garrard, joint general

managers of the  works,
were ~ present at a fare-
well party given to mark

the retirement of five mem-
bers of the senior staff of
the Witton Engineering Works
of the General Electric Co.,
Ltd, recently. Tire retiring
members were Messrs. P. F.
narris E. S. Fry, S. Allen,

{Left to

Lewthwaite. They are seen in the photo-
graph reproduced on this page.

MR. ALAN P. GOOD has been ap-
pointed managing director of the Brush
Electrical Co., Ltd., in place of Mr, F. S.
Mitman, who has reS|gned

Obituary

MR, FREDERICK  TWITCHETT,
northern area manager at Newcastle-on-
Tyne for the Splendor Lamp Co., Ltd.

MR, CHARLES RODGERS, deputy
director of the British Electrical and
Allied Manufacturers’
Association, on
November 5. Mr.
Rodgers was bom in
1870 at Wath-on-
Dearne, Yorkshire,
and was educated at
the Firth  College,
Sheffield, and the
Sheffield  Technical
School  (later the
University of Shef-
field). He was an
1851 Exhibition
Science Scholar at
the City and Guilds’
Engineering College,
1894-96, gaining the
degrees of B.Sc. (London) and B.Eng.
(Sheffield). He completed his education in

MR. C. RODGERS
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the Zurich Polytechnic and then, followin

practical training at Zurich, lie joine

Siemens Brothers’ Dynamo Works Ltd.,

at Woolwich and Stafford, with whom he
served as chief a.c. machinery designer.
Later ho was transferred to the head office
in London, to deal with administration
and publicity matters. He then went to
the English Electric Co., Ltd., in London
and was in charge of various classes of
technical and commercial and administra-
tive work. In 1908 he began his long and
fruitful connection with electrical stan-
dardisation, as a member of the Engineer-
ing Standards’ Committee, which in 1919
became the British Engineering Standards’
Association (to-day the British Standards’
Institution), and also of the International
Electro-Technical Commission. In 1919 he
was awarded the O.B.E. for his work for
the Admiralty during the 1914-18 war.
Mr. Rodgers joined the B.E.A.M.A. in 1921
as secretary and was appointed Deputy
Director in 1935. He was due to retire on
December 31 this year. He took an active
part with the late D. N. Dunlop in the

formation of the World Power Conference,
and was honorary secretary of the British
National Cominitteee of that organisation
from its inception until his death. He
had served at various timesonthe Councils
of the I.E.E., the B.S.l., the E.D.A., the
Science Museum, and the E.R.A. of which
he was chairman in 1942 and 1943
The funeral took place on Saturday, the
interment beinﬂ preceded by a service at
Watford Parish Church. Among those
present were: Mr. V. Z. de Ferranti,
president of the I.E.E.; Sir Harold Hart-
ley, F.R.S., chairman, International
Executive Council and British National
Committee, World Power Conference; Sir

Clifford Paterson, director, the General
Electric Co., Ltd.; Mr. S. Whitehead,
director, the E.R.A.; Mrs. Allen, repre-

senting Miss Caroline Haslett and the
E.A.W.; Mr. C. H. Gray, secretary, Inter-
national Executive Council, World Power
Conference; Mr. B. H. Leeson, director of
the B.E.A.M.A.; Mr. V. Watlington, late
director of the B.E.A.M.A., and members
of the staff of the association.

New Hostel for Apprentices

NEW hostel provided by Crompton

Parkinson, Ltd., at Chelmsford, for
apprentices and pupils being trained under
their well-known scheme, designed to give
a thorough knowledge of electrical engin-
eering practice and theory, was opened on
Saturday, November 2, by the Mayoress

of Chelmsford, Councillof Mrs. H. M.
Hodge.

Known as “ Phoenix House,” in the
London Road, the hostel adjoins, at the
rear, the grounds of the social centre.

The accommodation consists of a spacious
dining room, lounge and study rooms, and
sIeeBmg quarters for thirty. Games and
hobby rooms are belng provided in build-
ings in the gardens.'

After an inspection of the building, .the
guests took tea with the Mayor and
Mayoress.  Mr. T. H. Windibank, the
works director, who presided, expressed
the company’s ap rematlon of the great
assistance rendere the Mayor and
Mayoress in obtalnmg much of the equip-
ment and furnishings, and of the interest
they had taken in the establishment of the
project.

The Mayoress, addressing the appren-
tices, urged them to .take every advantage
of the study facilities which the house
offered and” said the conditions for pre-
paration for examinations were a vast im-
provement upon the chilly surroundings of
the lodger’s bedroom, that was so often
the lot of the student.

Mr. J. C. P. Anderson, president of the
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Apprentices’ Association,' expressed on be-
half of the association, thanks to the com-
pany for their generous provision. For
inore than 60 years, he said, apprentices
had trained in those Works and many
more had achieved great success in the
industry.  That beautiful hostel would
make history as the inspiration to even
greater successes.

The Mayor, in a talk to the boys, spoko
of youthful asplratlons and of the fearless
regulation of one’s conduct on the first
principles of truth and justice.

|.E.E. London Students

BOUT 100 members of the I.E.E.

London Students’ Section and their
friends, attended a “ Brains Trust ” meet-
ing on Tuesday, November 5, when five
prominent members of the institution, Sir
Clifford Paterson, Mr. J. R. Beard, Mr.
H. W. Griminitt, Mr. P. V. Hunter and
Air. H. L. Kirke, gave instructive replies
to the questions submitted to them.

As to whether there was sufficient appli-
cation to industrial uses of the fruits of
electrical research, it was suggested that
the present was the time for sorting out
ideas, and a lapse of time before these
could be put into effect was inevitable. The
need for greater co-operation between
users and manufacturers in connection
with new schemes was emphasised.
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INSIDE OF ELECTRICAL MACHINES

by R. H. ROBINSON, B.Eng., A.M.l.E.E.

ST this article, Part XV of the series*,

s continued- the study of -theimpregnation
of windings, particularly field coils; there
is also a note on “ greening.” Baking
ovens and temperature recorders are dis-
cussed, as also is a conveyor method
employing radiant heat.

Treatment of Field Coils.— Different
treatments are used depending upon the
type of wire and size of coil. Coils wound
with ordinary enamelled wire should not-
be soaked in varnish. If they arc taped
over they may be dried out and then given
a quick dip in varnish so that it does
not penetrate into tho winding,” but
thorou%hly saturates the tape. On the
other hand, coils of synthetic enamelled
wire may be soaked if desired, provided
the varnish has not a methylated spirit
solvent- or one composed of a mixture
of xylol and butanol. If in doubt about
the effect of the solvent it is better to
give a quick dip. In eases where coils
have to be bent to tho curvature of the
shell, os often happens in table fans and
fractional horse-power machines, it is
advisable not to soak them.

Enamelled wire coils wound on spools
and not taped all over, need only bo
brushed on the outside layer with a
pigmented enamel such as grey heat resist-
ing enamel, followed when dry, with a coat
of black finishing varnish.

Small coils of silk or rayon-covered wire
are often impregnated in ordinary insulat-
ing varnishes. If they have to fit the
curvature of a shell it is best to bake
them after fitting in position.

For cotton'-eovered wire coils, immersion
in varnish after drying out may be em-
ployed. Since ordinary varnishes will not
dry inside coils for a very long -time, and
may ooze out in service, oill modified
synthetic varnishes which will harden
by polymerisation should bo used.

W ithout doubt the best treatment for
cotton-covered wire coils, provided their
radial thickness is not too great to permit
of thorough penetration, is vacuum impreg-
nation in bitumen. Certain aspects of this
problem were discussed in the Part XIII
of this series, and it is only necessary
now to describe the actual process.

A diagrammatic arrangement is shown
in Fig. 1. Tho compound is held in the
heated storage tank in which it is kept
molten, and is agitated by a revolving
paddle. Coils are put in the impregnating
mParts 1, I, 111, 1v, v, vx, vn, vm, ix, X, Xi, Xn, Xux, Xiv,
appeared in The Electrician of April 26, May 10, Maa/
24, June 7, June 21, July 5, July 19, August 2, 16, 30,
September 20, October 4, October 18, and November 1,
respectively.
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chamber. This is heated and is connected
to a vacuum and pressure pump. A
vacuum of not less than 28 in. is applied
for at least two hours, after which bitu-
men is allowed to flood the impregnating
chamber.  The valve between the two
sections is then closed and an air pres-
sure of at least 80 Ibs./sq. in. is applied
above the bitumen to force it into tho
coils. At the end of the pressure period,
usually one-half to one hour, the valvo
is opened and the compound is forced
back into the storage tank by the com-
pressed air.  The air pressure is then
removed and the coils allowed to drain
for a period before opening up tho
impregnator.

In impregnating plants the compound is
often kept fluid for weeks together. Under

\Ve8
Fig. i.— Compound impregnating plant
these conditions, some of the fighter

fractions are driven off, and the dropping
point rises. If this happens, too much
compound may cling to the windings of
untaped coils and give trouble by slowly
creeﬁing when the coils are hot in service.
In tho case of taped coils, the penetration
may be insufficient. To avoid those
troubles it is customary to check the
dropping point at regular intervals and
add fluxing oil to the compound to reduce
tho dropping point to normal. Fluxing oil
is very dark in colour and is general™
obtained from the refinery where the com-
pound is made.

If the coils are too large for thorough
penetration by bitumen it is usual to
brush them with varnish layer by layer
during winding. The grey pigmented heat-

resisting varnish was much in favour
before the advent of the oil modified
synthetic varnishes. The latter are now
being used for this purpose.  Coils of

rectangular or square strip are generally
treated in this way because bitumen does
not penetrate such coils in a satisfactory
manner.

When a cotton-covered or taped strip
series winding is wound on the top of an
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enamelled shunt coil, it is usual to brush
this winding with varnish, since it is not
advisable to impregnate enamelled wire
in bitumen.

Finally, there are coils of glass insulated
wire. These aro invariably varnished with
a suitable synthetic varnish. If of a
suitable size for penetration by immersion
this process is employed. Alternatively,
the coils are brushed with varnish during
winding.

Application of Finishing Varnishes.—It
is customary to apply these varnishes im-
mediately the parts are .romoved from tho
stove at the end of tho final bake. Small
and medium sized windings may be dipped
in tho varnish; larger ones are sprayed.
In general these varnishes will dry on
the hot windings without any need for
further stoving.

Greening.—Coils which have been im-
pregnated in a light coloured varnish some-
times exhibit a green colour after baking.
The general opinion about this phenomenon
is that it 1s duo to moisture in the
insulation acting as a vehicle for the acids
in the varnish and enabling them to attack
the copper. From this reasoning has come
the popular idea that if coils are green
they were not fully dried out before im-

pregnation. Whilst this may be true in
some cases, it is not alwa)és the explana-
tion. Copper strip whi has been in

stock for a long time and become dis-
coloured or dirty in consequence maK
exhibit greening after being taped wit
cotton tape thoroughly dried out, and
|m_Pregnate

he subject of greening is too complex

should be avoided, we see no reason to
worry if an occasional batch of coils show
slight greenlng This phenomenon is not
seen when black impregnating varnishes are
used.  Since these are made with the
same types of oils there is no reason why
the action should not occur. The pro-
bability is that the black colour masks
tho green.

Baking Ovens.—Baking ovens vary in
sizo considerably. In a small shop in
which fractional horse-power parts aro
wound they may be only the size of a
domestic oven. In a large works they
may be as much as 20 ft. cube.

For the smaller stoves electric heating
with thermostatic control is quite general.
Large stoves may be heated by hot air.
This has tho advantage of supplying plenty
of oxygen for the setting of the varnish.
Another method, frequently used in large
factories where process steam is available,
is by circulating the steam through suit-
ably dldposed pipes. The pipes are usuall
arranged in groups under tho floor, whic
may consist of iron grating, and also in
banks reaching part way up tho walls.

Whatever may be the system of heating,
it is most essential that adequate ventila-

tion is provided. Fresh air should enter
at the bottom and pass over the source
of heat. Dampers are generally provided

in the outlet at the top. Often these are
closed down when an oven has just been
loaded, so as to raise the temperature
of the parts quickly. They should bo so
constructed that ventilation can never
completely cease if a neglectful attendant
forgets to open them fully at the appro-

to discuss here and we have merely re- priate time, although there may still bo
referred to it because we wish to deal insufficient air for proper drying and
with its practical aspect. Careful tests oxidation. )
have shown that the .copper salts which In a small shop, where the responsible
produco the person  may
green colour take a per-
are insula- sonal interest
tors. The cor- in all the
rosion of work, an
which green- easily read
ing is indica- the rmometer
tivie may may  suffice
cause  open for  tempera-
circuits in ture  record-
very fine ing. However,
wire coils, in large works,
wire of say where  ovens
0.124 in. dia- are frequent-
meter (30 | opened
swg) or smal- uring  tho
ler, but there day, an d
is no evidence probably
of it being re- kept  closed
sponsible for all night, a
failures in recor d.ing
other cases. thermometer
Whilst regu-  Fig. 2—Pre-arying and bakm% uith raaiant heat. (The is invariabl
lar greening Sterling Varnish Co., Ltd.) installe
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on each oven. One with a seven-day
recording chart is much bettor than one
with a daily chart. Tho former enables an
executive to see how the ovens are being
used; a daily chart is mostly changed
early in the day and may never show
anything of interest at tho time of tho
executive’s itinerary.

Large stoves may vary in temperature
at different points and a recorder, or ther-
mometer, will only record the temperature
in the vicinity in which its bulb is located.
It should be placed in a position of average
temperature, if possible. Experience will
indicate what temperature should be re-
corded to ensure proper baking of all parts
put into the stove.

Pre-drying.—Pre-drying should be done

at not less than 100° C. (212° F.), to
ensure that practically all free moisture
is driven off. It is usually done at
105-110° C. The time taken depends

upon tho articles being treated. Caoils
such as those for armatures, otc., which
have not much heat capacity, or much
material on them for retaining moisture,
may be dry and ready for varnishing in
a couple of hours.

Tho pre-drying of fractional horse-
power windings requires at least four
hours.  Larger windings may require

twelve hours or more. For long drying
times it is customary to load the stoves
as windings become available and leave
them all night with full heat on the
stoves. Whilst this may result in some
windings being pre-dried much longer
than others, it does ensure that those
put in last receive an adequate drying
time.

Baking Impregnated-Windings.—As in
the case of pre-drying, factory routine
governs this problem to a large extent.
Thus, if pro-drying has been done during
the night, impregnating may be done
early in the day shift and the baking
completed during the day. In general it
may bo said that tho aim is to ensure
that windings receive not dess than the
minimum baking necessary, and often
a longer baking. Increasing the baking
timo by a few hours, provided the tem-
perature is not greatly in excess of that
recommended by the varnish makers, does
not do any harm.

Increasing Oven Temperatures.—The
advent of synthetic varnishes has intro-
duced the problem of increased baking
temperatures. If a higher steam pressure
is available or tho stoves are electrically
heated, the increased temperature may
be obtained without much trouble. We
would emphasise that a synthetic varnish
which requires to be stoved at 135° C.
will not be satisfactory when stoved at
say 110° C., even if tho time be doubled.
It* may set hard and the windings may
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show a good insulation resistance shortly
after cooling down. When in service,
however, it will bo found almost im-
possible 'to maintain a good insulation
resistance during damp weather.

It is uneconomic to attempt to in-
crease the temperature of steam heated
ovens by adding other forms of heating
such as placing a- few electric heaters
in the space. The steam pipes will remain
at their own natural temperature and
therefore extract much of the added heat.

Other methods of Pre-drying and
Baking.—When largo numbers of small
windings are being handled pre-drying
and the baking of the varnish maE]/ bo
done by passing current through them.
Such a method requires skilled supervision
to ensure ovcr-heating does not take place.

Another method that is increasing in
favour is the use of radiant heat. In this
ease the parts are drawn between banks
of radiant heat lamps, or elements, by a
conveyor chain. Fi%. 2 is reproduced from
a photograph of such a plant. This system
is very useful for articles produced in daily
largo numbers, such as yacuum cleaner
armatures and field coils, and stators.

The plant consists of three lots of
radiant heat units, each unit comprising a
number of banks of lamps mrranged to
form a tunnel. The three lots may bo in
line, or, as in Fig. 2, arranged to form
three sides of a square. Circular discs
are fitted to each end of the armature
shafts so that as they are dragged along
rails they rotate at approximately |
r.p.m. Suitable fittings are attached to
stators to ensure rotation.

In the first unit pre-drying takes place.
Between this and the second tunnel, the

parts roll through a shallow tank of
varnish, then make two rotations in air
before entering the second tunnel. A

second roll through varnish, followed by
two more revolutions in air occurs before
the parts entor the third tunnel, in which
they are finally baked. The whole process,
pre-drying, double varnishing and baking
takes 1J hours. Tho same treatment
carried out by ordinary methods would
require a day and night.

Whilst such a plant may be used for
parts having different heat capacities, it is

not advisable to put through in mixed
batches if their heat capacity varies
greatly. It is better to treat each different

class separately.

Large machines, such as turbo-alter-
nators, are generally dried out by runnin
them on short circuit. The excitation an
speed are kept low so that approximately
full temperature is attained slowly. If
the machines have a olosed ventilating
system arrangements are made for a
gradual change of air during.the run.

?To be continued.)
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Electrical Control of Machinery

Causes and Prevention of Common

)G his paper on “ Electrical Control of
angerous Machinery and Processes,”
read before the |.E.E. Installations Sec-
tion on November 14, Mr. W. Fordham
Cooper, a member of the Factory Depart-
ment of the Ministry of Labour and
National Service, began by saying that a
considerable  number of  mechanical
accidents in recent years arose from defec-
tive or unsuitable electrical control equip-
ment.
In enunciating a number of general
safety principles which could be applied,
he thought the most important was that
of “failing for safety,” in which a machine
would bo stopped if any safety device
failed or special conditions occurred which
would make the process dangerous. A
different application of the same principle
arose in the wuse of warning lights.
Generally speaking, the provision of a red
danger light was insufficient, and a red
and green light representing danger and
safety  respectively  were  preferable.
In" most cases, Mr. Cooper said, he
preferred to rely on mechanical features
whenever possible. Mechanical interlock-
ing had been brought to a fine art by
the manufacturers of electrical switch- and
control-gear-

MOST FREQUENT CAUSES

Most of the accident risks considered
could be classified in the following
categories:—

(@ Inadvertent starting of machinery,
which might endanger the life or limbs of
those working on the machine;

(b) failure of machines to stop when
they should do so, due, for example, to
inefficient brakes or lack of suitable over-
running gear;

(c) excessive speed and over-driving,
which might cause the bursting of grinding
wheels or mechanical damage;

(d) unauthorised access to danger areas;

(f) failure or inadequacy of electrical
safety devices.

Mr. Cooper then proceeded to givo
examples of accidents which had occurred
from the above causes. Referring to the
positioning of isolating switches, he said
that although in the Factory Department’s
Regulations, tire exact location of the
switch was not specified, the number of
machines startinﬁ unexpectedly to-day,
particularly  wit push-button control,
made the provision of convenient isolating
switches essential.

In preventing access to dangerous en-
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closures, the provision of key interlocks
helped to avert accidents. Although an
earth bar was commonly interlinked with
gate or door locks so that the earth could
not be removed until the door was shut
and locked, it had been found on a num-
ber of occasions that the mechanism was
unsound.

In the electrical supply industry, the use
of the permit-to-work system on live gear
was fairly widely adopted, and similar
arrangements were used in some chemical
works. It was important that the permit
and instructions should be very clearl?/
worded and thoroughly understood by all
concerned.

PUSH-BUTTON DANGERS

In the course of a detailed survey of the
troubles IikeP/ to be encountered with com-
mon types of control gear, the author drew
attention to the dangers of sticking push-
buttons, which might be brought about by
the presence of dirt and oil, and to the
importance, where several operators might
be working on a large machine, of ensuring
that only the operator who stopped a
machine should be able to restart it. Stan-
dard electrical control gear could also ad-
v?ntageously be applied to steam-driven
plant.

A number of accidents, including some
on automatic lifts, had been caused through
bad design of the control circuits.  Some
improvements to conventional circuits were
suggested, and Mr. Cooper went on to say
that in some large control diagrams cir-
cuits were cross-connected in such a way
that it was extremely difficult to determine
what would be the result of the failure or
wrong operation of a component. The
remed?/ was to segregate circuits wherever
possible, and it was helpful to supply each
individual circuit with a low voltage, with
a high impedance earth-leakage relay be-
tween the circuit and earth.

In conclusion, after describing some of
tlio troubles which might arise from de-
terioration in the springs, etc., of limit,
switches, and drawing attention to the im-
portance of efficient braking and ove.-speed
preventors, Mr. Cooper briefly mentioned
electronic control, saying that little indus-
trial data was so far available. Some elec-
tronic circuits had recently shown an alto-
gethei unwise exuberance, and where life
and limb and extremely valuable plant were
at risk, sound connections, the segregation
of circuits and earth-leakage protection
should be applied, even in the face of
strong opposition from radio enthusiasts.
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Circuit Breakers

1.E.E. Discussion on Air-Blast and Qil-Break Units

HE meeting of the I.E.E., on Novem-
ber 7, opened with an appeal by Mr.
E. Leete, lion, treasurer, who gave a brief
outline of the schemo for building the
Chesters Estate by the Committee of the
Benevolent Fund—a brochure concerning
which has already been sent to all mem-
bers. The appeal is mode for a £50 000
Fund, which Is the amount estimated to
be regmred to carry through the scheme.
ressing the audience, Mr. Leete,
deputy chairman of the Benevolent Fund,
announced that “ The Chesters ” had been
given to the Fund by Mr. C. W. Speirs.
a member of nearly 50 years standing, and
that members had already subscribed, or
promised, about £10 000 towards the cost
of building suitable small houses on the
site. The estate, at New Malden, Surrey,
consists of some eight acres of land and
a house. It was hoped that building would
soon begin on this very fitting and living
war memorial. As the “ Homes Fund ”
grew, and as land became available, the
melmorial would be developed on a national
scale.

Messrs. A. Allan and D. Amer, then read
their paper, “ The Extinction of Arcs in
Air-blast  Circuit-breakers,”*  following
which Messrs. H. E. Cox and T. W.
Wilcox, f delivered their address on “ The
Performance of High Voltage Oil Circuit-
breakers Incorporating Resistance Switch-

The first paper dealt with the develop-
ment of air-blast circuit-breakers, and
described investigations of the many fac-
tors affecting their performance. Particu-
lar attention was paid to aerodynamic
design. Tho development of the air turbu-
lator and its application in commercial
66 kV and 132 kV circuit-breakers wore
described, and the data tabulated were
derived from an analysis of results of
short-circuit tests expending over many
years. Copies of the paper were available
in advance of the meeting and below is
given an abstract of tho discussion.

The second paper reviewed the improve-
ment obtained in tho performance of side-
vented explosion pots when they are
shunted by resistors. First, it was shown
that the rating of explosron pots is deter-
mined by two critical regions, one of
which determines the maximum voltage
rating, whilst the other determines the
maximum breaking-current rating. The
effect of resistors on these critical regions

* A Reyrolle and Co., Ltd.

t British Thomson-
Houston Co., Ltd.
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was first described and then illustrated by
actual tost results. Secondly, it was shown
that the resistors shunting tho pots can
also be used to give oven voltage distri-
bution over several pots in series. The
application of resistors in practice was
illustrated by tho description of a 132 kV
oil eireuit-breaker rated at 2500 MVA.
The effect of the resistors when breaking
small currents in inductive and capacitive
circuits was discussed in detail, and the
paper went on with the validity of testing
separately ono polo of a three-phase
separate-tank breaker, having two breaks
per polo, by applying tho full three-phase
output of the test plant, tho third terminal
being obtained by bringing out through
tho tank wall a connection from the
moving cross-bar.

In conclusion, actual performances were
illustrated by test results obtained on one
Bole of a three-phase, 132 kV, 2 500 MVA

reaker. Copies of the second paper, like
the first, wero obtainable before the date
of the meetlng

Before the discussion opened, tho Presi-
dent remarked that it was quite fortuitous
that the two papers were read on the same
evening; it had not been found possible
to have them presented at separato meet-
ings. There was no desire that there
should be a debate on tho relative merits
of the two types of breakers dealt with.

MR. J. HACKING (C.E.B.), discussing
both papers from the point of view of the
buyer and user, said that it seemed to
him that a landmark had been reached in
tho development of h.v. switching. He
thought Messrs. Cox and Wilcox had put
forward a convmcmgi justification for the
use of resistors on oil circuit-breakers. As
regards air-blast circuit-breakers, there
were five manufacturers in the country who
wero able to supply these for 2500 MVA,
and products of all of them were in opera-
tion or manufacture. An examination of
the two types of circuit-breaker showed
there was not much difference in perform-
ance. As to tho relative cost, if one took
into account the housing for the current
transformer, the air-blast circuit-breaker
was inherently more expensive; it was,
however, necessary to have regard to the
probable development of each type. It
must be admitted that the air-blast
breaker seemed to have certain advantages
which  might lead ultimately to its
superiority over the oil circuit-breaker; it
was by no means unlikely that later de-
velopments would result in economies in
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cost, so that the disadvantage as against
the oil circuit-breaker in that respect would
disappear.

MB. F. C. WINFIELD (Messrs. Merz and
McLellan) thought that fire risk in the oil
circuit-breaker had been over-played, for
in 20 years ho did not think there had
been a single failure on 132 kV circuits
in this country, due to tliis cause. Per-
sonally, he considered the lire risk non-
existent in 132 kV practice, as had been
shown by service experience; yet that, in
his view, was the only present objection
to the tank typo breaker. It was agreed
that the air-blast breaker could jbe designed
to do everything the oil circuit-breaker
could perform, but the difficulty was in
the designing of the auxiliary equipment.
The air-blast breaker required high
pressure air at from 250 to 1000 Ib., and
it was a fact that there had been trouble
with air at 250 Ib. pressure. It was diffi-
cult to keep the air lines and valves tight
and this had a reaction on the compressors
and caused greater cost in maintenance.
If the two types were to be compared at
present it would be necessary to compare
the tank type, the maintenance of which
was well appreciated, with the relatively
new air-blast breaker, concerning the
maintenance of which not a great deal
was known.

MB, C. H. FLURSCHEIM (Metropolitan
Vickers Electrical Co., Ltd.) showed lan-
tern slides of two new types of multi-break
breakers, both of which it was claimed
were capable of providing high-speed re-
closure. Both designs had twin inter-
rupters and were said to quadruple the
speed of the conventional tank breaker.
MR. D. P. SAYERS (Birmingham elec-
tricity department), commenting on the
statement by Mr. Hacking that there was
little difference in performance between the
oil breaker and the air-blast breaker, said
it would be useful to have a simple
common statement as to the effective dura-
tion of arcing and break time for the two
types. At present it seemed that the
authors were trying to keep engineers
guessing by wusing different methods of
definition in the two papers. The air-
blast breaker appealed to the supply engi-
neer, .but the simplicity of the breaker
proper was offset by the complexity of the
pneumatic system.  There was a complex
valve system even at 250 Ib. pressure, and
it was not certain that all the valves would
remain tight, or would not stick, after the
breaker had been in service for several
years under all-weather conditions. Some
information about the valves and seat-
ings from those who had had these
breakers in service would be welcome. It
was stated that the three phases of a three-
phase breaker were not mechanically
coupled, and this raised the question
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whether jpneumatic  coupling between
phases was really reliable. In the case of
a jgenerator switch, if the breaker failed
to dear the three phases, the generator
would bo wrecked in a shorttime. In the
paper by Messrs. Cox and Wilcox, it was
stated that the cost of construction was
overwhelmingly in favour of the dead-tank
oil circuit-breaker. -This might be true,
but were the authors considering intrinsic
cost or the purchase price which the user
had to pay? The cost of a 21 MVA air-
blast breaker was in the neighbourhood
of £11 000 to £15 000 and ho asked if there
was any good prospect of the price drop-
ping when more breakers were produced
and a jgreater number was available, so
that the heavy cost of research and
development could be spread more widely.
In the case of the Birmingham 132 kV
scheme, the cost of breakers was a serious
item and it was desired to extend the use
of air-break isolators. With multi-break
air-blast breakers, each break carried
approximately an equal share of duty, but
in the case of oil cireuit-breakers there was
an unequal distribution of the voltage
transient across the not unless shunt
resistors were used. The chief value of
the paper by Messrs. Cox and Wilcox was
that the fitting of shunted pots offered the
prospect of increasing the effective rating
of many ordinary oil tank breakers now
in use, at a comnarativelv cheap figure.
MR. H. TRENCHAM (B.T-H. Co.) dealt
with circuit breaking and unit testing. In
regard to the former he entered a strong
plea for discarding the term * severity ”
of the circuit. He believed it was origin-
ally introduced by the E.R.A., as a com-
rehensive term, but he would like it
imited to matters which were not clear,
instead of embracing all factors involved in
circuit interruption. The papers indicated
that switchgear manufacturers could pro-
duce good circuit-breakers, and they had
produced them the' hard WaK. The idea
jiad presented itself to him, however, that
there was a good deal in these papers
which was not yet fully comprehended. It
was possible to mention many things in
this connection, but one point was that
whatever  manufacturers were  able
to achieve, there was still a vast amount
of knowledge which they would like to
have from the point of view of research,
but which they themselves had not the
time to obtain. In the circumstances he
suggested to the E.R.A. that there was a
wide field still unexplored. _ Unit testin
was only justifiable in special cases, an
Messrs. Allan and Amer had indicated that
they did not fully support the contention
that such testing was necessary.
MR. L. GOSLAND (E.R.A.) discussed the
problem of the switching out of cables and
recalled that Dr. Brazier had pointed out
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in a paper before the institution that surge
strength was becoming the predominant
factor in the design of cables, and that
switching transients accounted for a great
deal of the requirements as regards surge
strength. A whole paper could be devoted
to the dead tank typo of oil circuit-breaker.
As regards the air-blast breaker, he had
been seeking the ideal form of nozzle.
Messrs. Allan and Amer stated that it was
necessary to pay considerable attention to
aerodynamic design and that the nozzle
could be made independent of back pres-
sure. He presumed they referred to the
Laval type, and therefore one would ex-
pect that all nozzles would be of the same
kind. But that was not so, and he asked
whether Messrs. Allan and Amer thought
that that form of nozzle had a series
effect on tho performance of the air-blast
breaker. Tho claim was made in their paper
that the performance of tho air-blast
breaker was predictable but there was
some doubt about that having regard to
the data produced in America.

M. HAMMARLAND (Sweden) re-
ferred to research work on the air-blast
circuit-breaker with which he had been
associated in Sweden for some years and
said that although there were many points
of interest in the methods which Messrs.
Allan and Amer had used, care should be
taken before applying diem to breakers in
general. The aerodynamics introduced fac-
tors of greater Importance than the
authors had indicated. He called atten-
tion to the fact that the curve in the paper
expressing the rate of recovery of voltage
and current was not clear. In Swedish ex-
periments they had found an upper limit
of interruption of current for a given rate
of rise of the striking voltage, and the rate
of rise of recovery voltage and current was
not constant as was to be inferred from the
curve in the paper. Referring to the
paper by Messrs. Cox and Wilcox, he
asked whether in their curves they had
plotted arc variation against breaking cur-

rent.

MR. J. A. HARLE (A. Reyrolle and Co.,
Ltd.) said he thought it was rogrettable
that these two papers had been taken to-
gether and he was pleased that the Presi-
dent had made it clear that it had pot-
heen the intention to discuss the relative
merits of the air-blast circuit-breaker and
the oil circuit-breaker. Most large manu-
facturers would supply either or both, ac-
cording to the requirements. Whilst the
high blast oil contact, which was used b
the American Westinghouse Co., was all
right, it had an effect upon the characteris-
tics of the breaker in another way from
that put forward, because a resistance was
used across the high blast contacts. He
indicated by means of a lantern slide
another method by which the performance
could be improved, and suggested that the
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side-vented explosion pot with switching
resistor shown in Fig. 7 of Messrs. Cox
and Wilcox paper had limitations. He
claimed that any new design of breaker
should be proved for its capabilities for
breaking low inductive circuits and switch-
ing out the capacity current.

DR. W. B. WHITNEY (E.R.A.) said
he was interested in both these papers
because they indicated the fruition of ideas
put forward 15 or 20 years ago. For
instance, in the paper on air-blast breakers
there was a curve (Fig. 11) which showed
tho value of short gaps, and how fhe
performance improved up to a certain
point as the gap decreased. As long ago as
1927, the importance of short gaps in air-
blast breakers was stressed by the E.R.A.
MR.J. -8 CLIHF (G.E.C.), speaking on the
paper by Messrs. Cox and Wilcox, emphas-
1sed the importance of maintaining the
highest possible pressure in the pot,
because this ensured the greatest effective-
ness. At the same time, as the authors
pointed out, there was a limit to the
strength of the pot in practical design. He
referred to experiments which he had
carried out in this connection and said that
the curves in Fig. 4 of the paper were
generally confirmed. Referring to Fig. 5
of the same paper, he said it indicated
that the resistance made very little differ-
ence to a current above 72 A, and asked
whethor, therefore, the resistance was
necessary, or whether there was some other
factor introduced.

MR. AMER, replying to some of the points
raised, said if he was asked to. join in a
discussion of the oil circuit-breaker vorsus
the air-blast circuit-breaker he would not
know which side he would be on. The
paper by Mr. Allan and himself dealt with
researches on tho air-blast circuit-breaker
which they had carried out and which the

thought would be of interest. The diffi-
culties  with air-blast switchgear were
primarily in  connection with the

mechanical complexity of the auxiliaries,
and notwithstanding what had been said,
he could only say that the view of Mr.
Allan and himself was that the air-blast
breaker would become simpler as time
went on.

MR. WILCOX, also -replying, said that it
was not the intention of his firm to drop
thé air-blast circuit-breaker, for the simple
reason that if the economics of the current

transformer situation changed, then the
whole problem would alter. He agreed
that the fire risk with the oil circuit-

breaker was a bogey and it was one which
he thought engineers had fought long
enough. There must jbe a lot of informa-
tion available and it was time this was
handed over to an actuary who would
probably give a quantitative answer as to
the oil fire risk.
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Book Reviews

Installation and Care of Electrical Power
Pl&nt. (Mechanical World Monograph
No. 23). By Engineer-in-Ciiarge.
(Manchester: Emmott and Co., Ltd.)
Pp. 133. Price 3s. 6d. net.

If there is a serious fault in this excellent
little book it is that it does not do itself
justice in its title. It will be apparent to
the reader who glances at the first chapter,
on the speed and torque characteristics of
electric motors, that the author has by no
means confined himself to installation and
care, but has, within the admittedly
severe limitations imposed by a non-
mathematical treatment, successfully
covered a wider field. The book, in fact,
touches on almost the entire range of con-
ventional motor and switehgear equipment
likely to be encountered in the modern
factory, gives brief explanations of their
functions and method of working, and
sums up the more elementary precautions
to be observed for efficient and safe opera-
tion. Those whose work involves the main-
tenance of a variety of small motors, etc..
will find the chapters on starting gear,
with their numerous diagrams of internal
connections, to be particularly valuable,
and those whose knowledge of circuit
theory extends deeper will still find, in the
book, a handy work of reference. Since
this monograph will almost certainly have
a long and useful life, it seems worth point-
ing out that subsequent editions would be
much improved if some effort were made
to place the diagrams, particularly in the
early chapters, on the same pages as their
related text. In only one place does clarity
of expression break down, and that is in
the explanation of power factor. The
mechanical analogy would have been better
omitted.

Marooni: A War Record. By George
Godwin. (London : Chatto and Win-
dus.) Pp. 127. Price 10s. 6d. net.

The history of the telecommunications
side of the British war effort is not, on the
whole, one in which names stand out. Most
technical advances in tho radio field were
the result of corporate efforts, and for this
reason, Mr. Godwin’s book may be re-

arded as more than the story of the

arconi company.  So complete was the
integration between the service research
departments and the major manufacturers
that the story of one company must be, to
a large extent, that of the entire industry.
And, since some aspect of electronics
appeared at all levels in all the fighting
services, it is, in miniature, the story of
the war itself. The Marconi organisation

THE ELECTRICIAN

has for a long time been associated in the
public mind with transmitters and, aptly,
tho book opens with an account of the
hurried fitting of a mobile link for use with
tho original B.E.F. in France. Dividing
the war into its main phases, tho author
describes the contributions of the company
first to the Battle of France, then to the
Battle of Britain, when radar, in the form
of the Chain Home, G.C.I. and G.L. equip-
ments, made its first full-dress appearance.
The author effectively recaptures the sense
of urgency which all associated with war-
time telecommunications will remember,
and he describes how tasks which were pre-
viously regarded as specialist laboratory
jobs were eventually put on a mass-produc-
tion basis.

Electrical Industries Ball

HE annual ball in aid of the Electrical
T Industries” Benevolent Association,
hold at Grosvenor House. London, on
November 8, was one of the most success-

ful in the history of the association. The
attendance, which had been limited by
the accommodation available, numbered

nearly 600. The visitors wore received by
the ‘president of the association, Mr.
Walter Rigg, who, in a short speech later,
extended a warm welcome to everyone,
commended the excellent work of the
E.I.B.A. and appealed for generous sup-
port. There was a popular programme of
dances to the music of Debroy Somers
and his band, with an interval for a
cabaret by Charlie Chester, Helen Hill
(accompanied by Frank Wilcox at the
piano) and the Dehl Trio. Buffet supper
was served. Prizes were awarded to the
holders of programmes with lucky num-
bers, who were: Major A. Young, Mr.
E. J. Vidler and Mr. N. Stone (electric
fires, presented by Berry’s Electric, Ltd.,
the English Electric Co., Ltd., and
Ferranti, Ltd.); Mr. F. C. Lucas and Mr.
J. C. Briggs (vacuum cleaners, given by
the Hotpoint. Electric Appliance Co., Ltd.,
and the British Vacuum Cleaner and
Engineering Co., Ltd.); Mr. S. Ferguson (a
wireless set, given by the General Electric
Co., Ltd.); and Mr. E. J. Jarvis, borough
electrical engineer,, Kingston-on-Thames
(an electric blanket, given by H. J.
Baldwin and Co., Ltd.).

Mr. L. C. Penwill, chairman of the
Court, announced that the sale of pro-
grammes produced £103 10s. 9d., and the
penny collection £52 12s. 7d.

The proceeds of the ball amounted to
over £400.
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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 this feature

one of general interest is invited

What means are available for obtaining
larger domestic television images than
is provided by the ordinary cathode-
ray tube?

It is unlikely tHat commercial television
images greater than about 12 in. wide cat.
be obtained from conventional television
cathode-ray tubes; the only way out

seems the magnification of small cathode-
ray tube images to the dimensions required,
or a mechanical scanning system along the
lines of the Scophony system, using a
modulated light.  The cathode- ray tube
projection systems are likely to use the
Schmidt camera principle, rather than a
normal projection lens, because of the
heavy loss of light in the latter, which
has to consist of a considerable number of
components, each of which absorbs light
and scatters light at the interfaces. More-
over, the geometry of the optical system
must entaill a severe loss, unless the
diameter of the lens is comparable with
the imago being magnified, thereby increas-
ing the cost considerably, even if made of
plastic components.

The two ways of usmg mlrrors are as

indicated. In Fig ga) a spherical
mirror focusses Ilght rom the inside of
the cathode-ray tube screen .9 on to a

distant screen. Clearly the shaping of @
is critical, for .1/ is also to_be a specified
shape (whlch may prove difficult) in order
to get a flat image on the screen. Apart
from this the light passes through the
conical part of the cathode-rav tube and
consequently this must be moulded or
ground to an accurate specified optical
shape, within limits dictated by the
tolerances necessary in other parts of the
S3'stem.
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In (b) the light from the outside image
on the phosphor S is collected by a
spherical mirror M, and focussed, on to
a distant screen through a correcting lens

plate T ; here the shape $ must be
ﬁecmed within very close limits in order

at after reflection from .1/ and deviation
by P the image comes to a sharp focus
over a large area of screen, say 24 in. wide
for the present 405-line scanning. Grind-
ing or moulding to one wave-length of
yellow light might he sufficient to meet
the present definition requirements,
coupled with the modern technique of
making .1/ and P from plastic material
without heat or strain, and so permittin
images, say 24 in. Wlde to be achieve
and to anticipate a considerable increase in
the number of scanning lines in the
picture.

In a few years time, once the public
has grasped the valuo of projection tele-
vision, such systems with a small cathode-
ray tube will probably be a serious rival
to the present largo cathodeEravC t|L_J|be

Radio Industry Council
A report of the first year’s work of the

Technical Directive Board of the Radio
Industry Council states that meetings
with the representatives of the

Inter-Service Components Technical Com-
mittee, which later was transformed
into the Radio Components Standardisa-
tion Committee, has proved their value as
a permanent institution. The Board was
able to further the work which is being
done on the standardisation of valves, by
co-ordinating the technical views of the
radio industry on that subject. Standardi-
sation of radio apparatus in matters affect-
ing the user has also received attention
from the B.S.l. and the Board, acting in
concert; and future progress has been
ensured by a full representation of the
radio industry on the relevant committees
of the B.S.I. Close relations have been
maintained with the I.E.E. in regard to
the proposed regulations for the electrical
equipment of ships, and in the préparation
of, codes of practice dealing with radio
interference. = The Board has been able
satisfactorily to clear up the question in
relation to slripborne radar of the official
view as to the best wave-length for general
piurpose navigation and to eliminate doubts
on the efficiency of the 3 cm. system.
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PLASTICS IN ELECTRICAL INDUSTRY

by T. J. FIELDING, O.B.E., AM.I.LE.E.

VERYDAY electrical ~ components

moulded in Bakelite materials, such
as lamp-holders, motor boxes, switch-plates
and the like, are produced from standard
general purpose materials which provide
good all-round mechanical and electrical
properties in the
finished moulding.
It is important to
realise,  however,
that these proper-
ties are capable of
variation by the
moulding material
manufacturer.

Large numbers
of grades of mould-
ing materials now existing have been de-
veloped to meet requirements demanding
emphasis on one or more particular pro-
perty. The electrical properties of a typi-
cal general purpose Bakelite moulding
material (typo X.20) are as follows:—

Power factor at 800 cycles (%)
Volume resistivity at 20° megohms/cm3 103-103
Surface resistivity at 20° C (megohms/cm

a) Freshly moulded 10+-10»>
After 24 hours in water ..o 103 10-
Electric strength at 90° &Vlmll)_t 30-150
Electric strength at 20° C (V/mil) ... 150-250
Water absorption (mgmsz 110-150
Specific inductive capacity -9.0

It has been found possible to improve

these electrical properties while retaining
the basic characteristics of the materials
in other directions. By changes in resin
formulation, X.20 HD, as the material is
known, affords mouldings having a better
power factor (3.0 to 4.0), improved volume
and surface resistivity, while the electric
strength at 20°C (V/mil) is raised to 300-
350. There is a similar proportionate in-
crease in the electric strength at 90“C.
- A special low loss material which is
used in many radio applications for
switches, etc.. is produced as X.5337.
This has a mineral filler and its electrical
roperties are as follows:—

ower factor at 800 cycles (%) -4.0
Volume resistivity at 20° C EMegohms.'cm 10’-10°¢
Surface resistivity at 20° C (Ategohms/cm)

a) Freshly moulded ... .

After Z4 hours in water

Electric strength at 90° C EWmlB .
mil) ...

10'- 10¢

10 - 10
250-350

Electric stren(t;_th at 20° C 300-350
Water absorption (mgms) ... 538—?05

Specific inductive capacity

For automobile ignition systems a grade
of material has been developed (X.11049)
which has higher resistance to tracking
than normal grades. As is well known,
a conducting path or track may be formed
across an electrical insulation surface under
adverse conditions. “ Tracking ” usually
occurs under wet or very damp conditions
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In this, the concludingmarticle dealing
with Bakelite, the author continues from
last week his review of the properties of
this well-knoum material, examples of its
many uses and some, brief details of a new

manufacturing centre.

or in circumstances where, although damp
may not be present, a sparkisdrawn across
the surface of the insulation thus tending
to carbonise it. Prevention of tracking
in practice is largely a question of the
correct design of the component. It is
simportant, for
example, to ensure
that moisture can-
not collect be-
tween electrodes
upon the surface
of the moulding.
Another feature Is
to ensure that
when sparking is
liable to  occur
an air gap is interposed so that a track
path is not afforded across the face of the
plastics material.

When tracking conditions are usually
severe, however, use may be made of anti-
tracking Bakelite material X.5524 which

10-40possesses considerable resistance to track-

ing. The relevant properties are as fol-
lows :—
Power factor at 800 cycles (%) .. 10-25
Volume resistivity at 20° C (Megohms cm1) 10°-10*
Surface resistivity at 20° (Megohms/cm
a Freshlzv moulded ... 106-10*
After 24 hours in water 103-103
100-150

Electric strength at 90° C EV/m il)
Electric strength at 20° C (V/mil)
Water_absorption (mgms) = .
Specific inductive capacity.

The designer of the components which
are to be moulded has many factors to
bear in mind not immediately related to
the problem of providing electrical insula-
tion. The mechanical strength and dimen-
sional stability of the component are ob-
viously capable of influencing the electrical
insulation over a given period of time. The
right material is therefore oneproviding the
correct balance between the various de-
sirable properties and this balance can
most frequently best be reached by dis-
cussion between tho designer and technical
experts of the moulding material manufac-
turer. For example, a component may
be used in a position where it is exposed
to mechanical shock and an impact
strength higher than that afforded by
general purpose materials is considered
necessary. This can be achieved, but
probably at the cost of some reduction in
electrical properties. To take two actual
materials, tho impact strength of Bakelite
general purpose material grade X.20 is
0.13-0.17 ft. Ibs. and shock resisting grade
X.5566/3 has an impact strength of 0.9-
13 ft. Ibs. The electrical properties of
the shock resistant material, although
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still adequate for most purposes, show au
appreciable drop in comparison with those
of the general purpose grades as will bo
noted from the table bolow:—

Power factor at 800 cycles (%R/I hms}
egohms/cm

Volume resistivity at 20° C liP-101
Surface resistivity at 20° C (Megohms/cm™
a) Freshly moulded . ... 103-10'
After 24 hours in water ... 10!-103
Electric strength at 90° C (V/mil) ... 20-50
Electric strength at 20° C (V/mil)............... 125-175
Water absorption (mgms? 250-350
Specific inductive capacity 7-10

Another property which the moulding
material manufacturer mag be required
to impart to his product is heat resistance,
which, in fact, can be achieved without
sacrifice of good electrical properties. This
is necessary for many types of applications
such as plugs for electric irons, Kkettles,
coffee percolators, bases of toast racks,

etc.

The differential expansion of plastics
and metal can cause serious trouble
where large metal inserts are used in
mouldings. In almost all types of elec-
trical components metal inserts are

necessary. Where these are small in rela-
tion to the mass of the plastics, normal
general purpose grades of material aro
quite satisfactory. Where the metal
approaches or exceeds the plastics in mass
its greater expansion may crack the com-
ponent of which it is part. Special crack
resistant materials have been developed by
Bakelite, Ltd., which impart a slight
flexibility to the finished moulding which
is sufficient to absorb the effects of a
greater expansion of the metal. The
degree of flexibility is very slight and is
not comparable with that of rubber or
celluloid.

Battery tops and many types of elec-

A view of the Bakelite Ltd,, chemical control laboratory

at Birmingham
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trical gear used either in contact or close
proximity to chemicals make use of acid
and alkali resistant grades of Bakelite
material. Resistance to chemicals is by

0-50N0 means a straightforward property and

many different grades of material

Illustrating a plug produced by the Telegraph

Manufacturing Co., which reliesfor its insula-

tion on Bakelite materials. The insulation is
moulded in position

exist that a decision on the
correct material to adopt is one
demanding close collaboration with the
moulding material manufacturer.

At the other extreme in the field of
electrical insulation are Bakelite mould-
ing materials which have been specifically
designed to bo partial electrical conduc-
tors. These incorporate graphite to pro-
vide a useful leakanee path and a typical
example of their uso are the moulded
filling trays in Ordnance factories where
avoidance of static charges and the con-
sequent possibility of sparking is of para-
mount importance. Another use is for
the production of moulded
lightning arrestors for the tele-
phone industry.

Applications of Laminated
Materials.—The applications of
Bakelite laminated in the elec-
trical industry are extremely
widespread. The material Is
seldom, if ever, chosen for an
outstanding individua
property. Considered in-
dividually, almost all its
properties, insulation resist-
ance, water resistance, tensile
strength, crushing strength
and so on, can be bettered by
other materials, but for all
round insulating properties
combined with good mechani-
cal strength it is not easily
bettered. The thicknesses in
which the material is used
vary from 1/64 in. to 44 in.
The thinner grades find wide
application in the telephone

SO
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industry for tho insulation of relay
sets and telephone selector banks;
thicker grades of { in. and upwards
are adopted for relay coil cheeks,

switchboard panels and the like.
In the construction of turbo-alternators,
generators, motors, transformers and

Partly finished rotor shaft for a Parsons
turbo-alternator, employing Bakelite laminated
for packing blocks and wedges

similar heavy electrical equipment pro-
duced by C. A. Parsons and Co., Ltd.,
the part played by Bakelitelaminated
and impregnated materials is important
but unobstrusive. The completed equip-
ment generally gives no indication, since
none is visible, of tho considerable quan-
tities  of Bakelite material used in its
construction; neither is it pos-
sible to produce for illustrative
purposes suitable components,
since these are usuall;g in the
form of cut pieces,blocks,
wedges, etc., which in them-
selves are mereIY pieces of
laminated material.

Although wused chiefly for
their insulating properties, full
advantage is taken of various
other factors such as ease of
fabrication, heat stability and
resistance to corrosion.

One of the illustrations
shows a partly finished rotor
shaft onwhich can be seen
some typical laminated pack-
ing blocks and wedges. At
each end of this rotor, and not
easily visible, is an insulating
ring of | in. thick fabric
laminated. This is bolted into
position before the rotor slots
are machined, being milled in-
tegrally with the rotor since standard
machining practice gives results on the
laminated equally as satisfactory as those
on the steel shaft. Furthermore the Bake-
lite material is not affected by the coolant
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necessary on the steel and after drying-
out still retains its insulating properties.

The slot wedges are also machined from
fabric-base material. On stator rings the
coils are wound on bobbins built up
from Bakelite impregnated cloth, and
both paper and fabric materials are used
for winding packings.

Further applications
insulation on  turbo-alternators  and
generators.  This insulates the housing
from tho main body of tho machine and
the weight upon it is often very con-
siderable, calling for a material of high
mechanical strength and which is not
affected by the hot oil that may be
thrown out by the machine. All holding-

include bcd-plate

down bolts are also insulated with
laminated bushes and washers, while
laminated tubes are used to insulate

cablo lends and Bakelite laminated sheet
provides the terminal boards and instru-
ment panels.

Antl-Traeklng Sheet Material.—Urea
plastics have a higher resistance to track-
ing than phenolic materials and advan-
tage has been taken of this fact in the
development of special grades of Bakelite
laminated which have a surface of urea
with a phenolic base. This development
combines the best of both worlds in that
the superior mechanical strength of the
phenolic material, its better water absorp-
tion figures and its dimensional stability
are retained and confer these properties
on the sheet as a whole, while the out-
standing advantage of urea from the

meter base are an integral part of the moulding, as the

X-ray photograph shows

tracking viewpoint is also obtained. For
those concerned with precautions taken in
the past with phenolic materials to over-
come the tracking bogey, the advanco
that this integral urea facing represents
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over earlier methods will be obvious.
The urea facing has been successfully
applied both to paper base and fabric
base materials and laboratory tests as
well as practical experience indicate the
superiority of this phenol/urea sheet over
either type individually for anti-tracking

applications.

Another interesting combination of
materials is represented by the produc-
tion of rubber or neoprene faced Bakelite

laminated. Ono outstanding example of
the use of this material is for the manu-
facture of electrolytic condensers. Here
the central electrode is in need of support
and therefore requires the rigidity of
Bakelite laminated. On the other hund
to form an effective seal the condenser
manufacturers’ method is to spin over the
ends of the aluminium tube, so pinning
the cap. A far better and more effec-
tive seal was obtained by providing the
rubber surface which this combination
material affords. There are other appli-
cations for this development in the
telephone industry.

An interesting feature of the rubber-
faced laminated is that the two are
joined together during the process of
manufacture of the Bakelite laminated.
This results in a, far better adhesion

Air Ministry radio frequency switch moulded
in Bakelite low loss material

titan would be obtained by applying a
rubber sheet to a surface of the laminated.
Any type of rubber, natural or synthetic,
can be combined with selected grades
of Bakelite laminated.

During the war, the results of ten
yoars’ research into the development
of a grade of Bakelite laminated which
could be pressed in the same way as
metal were brought to a successful con-
clusion. The principal applications during
the war were for mechanical purposes
such as the production of container fair-
ings, airchutes and the like, where the
light weight and strength of the material
were the predominant factors. There
have been many interesting electrical de-
velopments off this grade of Bakelite
laminated (F.11141/1) among which is
the fuse board shield now being used in
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prefabricated houses. This Laminated
material can be pressed to simple shapes
without elaborate equipment and by usin
simple forming tools of metal or wood,
while the electrical properties of the
finished products are comparable with
those of normal grades of Bakelite lanii-

Armaturesfor Hoover vacuum cleaner motors
being dipped in Bakelite varnish

nated fabric materials. Other applications
of this “ post-forming ” material, as it is
known, include insulation for bus-bars,
etc., and channel fittings of all types.

It has been noted earlier that Bakelite
laminated is seldom adopted for any one
property but for its combination of pro-
perties. If there were to bo anﬁ excep-
tion to this statement, possibly one
grade—E.5089/1 —would hold the day on
its water absorption figures, which are
remarkably low. Its outstanding charac-
teristics are its extreme water resistance
with excellent electrical properties which
are maintained under humid or tropical
conditions.  The tables below give the
principal electrical properties of the
Electrical Properties of E.5089/1
Insulation resistance after 24 hours immer-

sion in water (megohms) gmlnlmum) .
Power factor at 800°¢C clest e
Electric strength at 90° C E m ”3'

Vimil).

Electric strength at 20° C.
Breakdown “along laminae at

minimum) ...
Specific inductive capacity ... .. 45
Maisture absorption—

Thickness
inch

materials, together with the water ab-
sorption figures. Also, by the standards
of any phenolic laminated sheet, the
power factor of this material is extremely

low.
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In many of the applications of Bake-
lito laminated in the electrical industry
its machining qualities rival its electrical
properties in importance. Particularly
In the telephone and radio branches of
the industry, where there are innumerable
small punched components, tho ability
of the material to punch cleanly to an
intricate design is of outstanding im-
portance. In
many other
applications
the mechani-
cal strength
and tho elec-
trical proper-
ties go hand
in hand.

B a kelite
Resins, Var-
nishes and
Cements.
— Insulating
varnishes
were one of
tho  earliest
examples of
the ‘applica-
tion of Bake-
lite products
to the elec-
trical industry and their use dates back
over a period exceeding 30 years. The
initial Bakelite resin resulting from the re-
action of phenol and formaldehyde is dis-
solved in suitable solvents and used as the
impregnant for armatures, field coils and
electrical windings of all types. Cements
are also produced based on Bakelite resin,
which are used extensively throughout
the radio valve and electric lamp branches
of the industry for fixing the metal or plas-

tics caps to tho glass bulb.
For these and similar purposes the
cement is used, naturally, entirely

for its adhesive propertles and succeeds
in uniting glass and metal with a tenacity
greatly exceeding the adhesion obtained
with cements based on plasters of various
types. For this lamp capping operation
the Bakelite cemeijts are supplied as a
powder, are mixed by the user to tho
required consistency = with methylated
spirits and used on standard lamp capping
machines. On the heated capping
machines the paste cement is extruded as
a ribbon which is inserted between the
metal cap and the glass bulb, and sets
with great rapidity.

In powder form Bakelite resin is sup-
plied to manufacturers of high frequency
coils for use in the production of iron dust
cores. The powdered resin and iron powder
are thoroughly mixed together and then
eo’d moulded at a pressure of between 20
and 40 tons per sa. in. to the required
form. These mouldings are then baked to
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Bakelite laminated punchings provide the insulation in these
telephone selectors and relays

“ cure out” the resin,causing it to
becomeinsolubleand  infusible. = The
advantages of thismethod of coil produc-
tion inreducing steresis loss while re-
taininga high uctance,  will
be apparent.

Other applications for Bakelite cements
of various types include adhesives for loud
speaker assemblies, manufacture of fuses,
etc.

Future Be-
vel opments.
«—The brief
outline that
has been
given of
existing uses
of  Bakelite
plastics does
indicate the
diversity  of
their employ-
ment in the
electrical in-
dustry, while
in an import-
ant part of
the compon-
ents fieldthey

at once

have gained
a pre-eminent
position.  This has not been achieved
merely by adopting plastics as a
substitute for other materials; in most

instances the%/ have won their Place on
their merits by the possession of a com-
bination of properties not available in any
other class of materials. Predictions on
future progress serve little purpose. Re-
search and development on the improve-
ment of Bakeliteplastics are constantly
proceeding. As the materials are im-
proved so the field of their application will
continue to widen. Building is now pro-
ceeding on the erection of a new factory
for Bakelite, Ltd., on a 38-acre site at
Aycliffe, Co. Durham. Production at the
new works will be devoted to increasing
the output of phenolics and to the manu-
facture of vinyl compounds and urea
materials, both of which have an important
contribution to make to the electrical
industry.

In(gOther articles dealmg with plastics in the electrical

ustry appeared in The Electric;an of Aug. 16, 23,
eB/t gpNov 1and 8) 9

Further reports containing scientific
and technical intelligence from German
industry and now on sale at the Stationery
Office include: B.l1.O0.S. 767, Accumulator
Manufacture in  Germany (3s. 6d.);
F.ILA.T. 617, The Electrical and Technical
Ceramic Industry in Germany (13s.); and
B.1.O.S. 411. Miscellaneous Electrical
Factories in the British and American
Zones (3s. 6d.).
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High Voltage Technique

The Testing of Gas-Cushion Underground Cables

T HE paper on “ The Development of
the Gas- Cushlon Cable System for the
Highest Voltages,” which Mr. T. R.
Harrison* read before the |.E.E. Trans-
mission Section on November 13, began
with a review of higli tension underground
cable development in this country. Many
miles of cable, for 132 kV and lower volt-
ages, were now operating satisfactorily. At
33 kV, largo quantities of both screened
and unscreened lead-sheath cables, em-
bodying bolted construction principles, had
given satisfactory service, but three-cored
construction for 66 kV and 132 kV on the
same basis would produce unwieldly, if not
impracticable, designs. Further, in those
solid cables, service operation mlght pro-
duce a vacuous condition. If vacuous
spaces were formed in the dielectric,
gaseous ionisation would result when the
situation in the spaces and tho degreo of
vacuum obtained were favourable.

The two methods which had been de-
veloped to overcome these disadvantages
were oil-filled cables and those using a
compressed inert gas to ensure that at all
temperatures the pressure in any spaces
forming in tho cable would be such that
gaseous ionisation was not possible. In
the gas-cushion cablo, the gas was intro-
duced inside tho lead sheath and in con-
tact with the dielectric.

Mr. Harrison next described the manu-
facture of gas-cushion cables, stressing the
importance of avoiding impurities in the
materials used and of obtaining a
mechanically balanced construction.  Tho
aim was to obtain the lowest possible
dielectric power factor in order to reduce
losses to a minimum.

Turning to testing procedure, Mr. Harri-
son said that, whereas routine and type
tests could to an extent be standardised,
design tests were continually subject to
alteration as more became known of the
service conditions.

Tho long-time stability test was, per-
haps, the most popular, since it was in-

tended to give an indication of tho per-
formance of any cablo system in service.
This test involved the application of

voltage and loading current simultaneously
over a long period, at least six months,
and during this time frequent measure-
ments wore made of the characteristics of
tho various parts present in the miniature
system.

Positive suppression of gaseous ionisation
permitted the adoption of a working maxi-
mum stress of the order of twice that

*W. T. Henley’s Telegraph Works Co., Ltd.
IS NOVEMBER 1946

present in a solid cable. The result was a
reduced thickness of dielectric for the same
operating voltage. In addition, becauso
of the reduced effect of heat cycles on the
reinforced cable, it was permissible to in-
crease the operating temperature to a value
of 80° C Tho combination of the two
factors created more onerous conditions for
a given dielectric, and for voltages of 132
and above the question of thermal
stability became of vital importance. The
important point in thermal stability testing
was not the actual value of the dielectric
Eower factor at the operating temperature,
ut its rate of change with temperaturo at
that temporature. This rate of chango was
largely dependent on the power factor/
temperature characteristic of the impreg-
nating compound.

The limitations of tho above tests could
by overcome to a great extent by a com-
bination which might lead to the ultimate
destruction of the test sample. The test

Fig. 1

system was subjected to a rising over-
voltage in steps, with simultaneous applica-
tion of current-heating cycles to any
desired value equal to, or greater than,
the rated load. The voltage was held at
each step for a fixed time, and the test
was continued until stable conditions were
obtained at sufficiently high values of the
applied voltage and current, or until failure
of the sample occurred.

Power factor/voltage measurements
applied to the complete samples gave an
average value of the power factor of a large
quantity of dielectric, and it was as yet
impossible to measure the power factor at
a weak spot on any sample. One method
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of obtaining further information in this
direction was to locate the “ hot spot”
before breakdown {an easy matter from
thermocouple readings) and. to terminate
the tost before breakdown occurred.

Apart from breakdown resulting from
increase of. severity of test conditions,
breakdowns occurred in service, and the
ensuing post-mortems were made extremely
difficult owing to the fact that severe burn-
ing occurred with the high fault current.

Troubles due to lightning had been ex-
perienced, and much information in this
direction had been obtained as a result of
work carried out by various investigators.
It'".niiglvt be expected that as more became
known of the behaviour of equipment
under impulse conditions, impulse-voltage
testing would be specified by purchasers.
Such tests would be “ withstand ” tests,
and could be of value only if successive
impulses were inspected or recorded by
means of a cathode-ray oscillograph and
waro all identical traces. In addition,
information was required on the impulse
strength of cable systems. It -was usual
in theso cases to apply impulses to the
sample, the peak value being increased in
stops until breakdown was revealed,
visually or photographically, by change of
waveform.

Mr. Harrison then turned to cable per-
formance, and gave typical examples of
the results which had been obtained on
gas-cushion cables. Ho described the
results of applying a thermal stability test
to a 20 yd. length of 0.3 in., 132 kV single-
core cable. The rated loading for this
cable under the conditions of test was
420 A, and it was evident that the cable,
in spite of its inferior power factor/tem-
perature curve, was thermally stable at
400 A. At the next value of 480 A, there
was a tendency for the power factor to

Fig. 2.—L eft,'gas-cushion, right,

become constant, indicating possible
thermal stability at this loading, but on a
further increase to 500 A, instability re-
sulted. The development of a hot spot
was clear from tho values of maximum and
average reinforcement temperatures.
During this test, the voltage and current
were maintained continuously.

The advantage of an accelerated stability
test could be demonstrated by reference to
tests taken on two 132 KV single-core
samples similar in all respects, except that
one cable had the strand deliberately con-
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laminated during manufacture. In Fig. 1,
which referred to the sample with the
specially contaminated strand, heat-treat-
ment caused the hot power factor to rise
rapidly,'so that ultimate thermal break-
down occurred. Investigation showed that
the effect was. caused by interaction of tho
contaminating agent with the. normal iip-

Fig- 3

pregnating compound in the innermost
highly stressed layers of tho dielectric.
The effect was not apparent on the cold
power factor measurements.  With tho
normal sample having an untreated strand,
a stable condition was apparent at tho end
of tho period at twico tho working voltage.

Although ionisation was absent iti the
gas-cushion cablo under certain conditions,
It was possible for such ionisation to occur
on a breakdown test provided the stress
at any point was at a sufficiently high
value. The result was “ tree burning ” of
the dielectric, and this was much moro
intense than that which occurred in solid
cable, as could be seen from Fig. 2.

Next, Air. Harrison turned to impulse
testing, and said that the impulse break-
down of the cablo had a somewhat differ-
ent appearance from that obtained at
50 c.p.s. When true cable puncture
occurred, the effect seen on tho oscillo-
graph was that the voltago fell to zero
immediately, as shown in Fig. 3. Impulse
breakdown might, however, follow a long
path from conductor to sheath, in which
ease tho volta?o might remain quite high.

After a brief description of the methods
used in testing cable accessories, Mr.
Harrison concluded with a review of future
possibilities. With the probable advent of
264 kV cables, he said, intensive develop-
ment was needed to show how materials
such as polythene and polystyrene, which
had good power factors at high tempera-
tures, could best bo used.
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Electrodes for Dielectric Heating

Difficulties have been experienced in
the high frequency welding of a number
of thin pieces of thermoplastic material
‘by electrical breakdown, which is liable
to occur across the air spaces left between
adjacont pieces of plastic. By attaching
to one of the electrodes a sheet of dielec-
tric material—such as polystyrene—which
thus becomes interposed between the elec-
trodes and the work-pieces, this disadvan-
tage, it is claimed, may be overcome.

The additional dielectric (34), which
should be thinner than the work-pieces
themselves (37-40), may bo cast on the
face of the electrode (31) and subsequently
machined to the correct thickness, or

3? 33 39 20

\ r
93 21 2» 39 23 31

attached by dovetailed grooves (35,150).
Water-pipes (32,33) may bo used for cool-
ing purposos.

This arrangement, by increasing the
voltage which may be used at a com-
paratively low frequency, with less risk
of breakdown in the air spaces (41-43),
permits more rapid welding of tho sheets
of plastic material.

G. Haim and H. P. Zade.
date, February 7, 1944. No. 581 181.

Timing of Spot Welds

In apparatus suitable for tire spot-weld-
ing of aluminium and other light alloys,
the current impulse is normally derived
from a condenser which is charged from
the source of supply and then discharged
through a circuit of which the olectric
resistance is low and tho thermal conduc-
tivity high. The discharge usually takes
place through the primary winding of a
transformer, the secondary of which is con-
nected to tho spot-weldin% electrodes.

Since the strength of tho weld is very
susceptible to variations in the energy in-
put, it is of Primary importance that the
energy storecTin the condenser should be
accurately controlled. This energy', being
a function of the capacity multiplied by
the square of tho voltage, is most closely
dependent upon voltage fluctuations.

The invention provides a method of con-
trolling the voltage within close limits, by
means of a discharge device which is
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Inventions.

We give on this page abstracts of some
recent electrical *patents, which are pre-
pared 'with the permission . of the Con-
troller- of JI.M. Stationery Office. These
abstracts arc written from the, viewpoint
of gknefal interest .and do not attempt to
define the scope of the inventions, nor
indicate in which features the novelty lies.
Complete 'specifications may be obtained
from the Patent Office, 25, Southampton
Buildings,' London, W.C.2, price Is. each

inland or Is. Id. each abroad.
responsive to the condenser voltage. The
device initiates and interrupts tho dis-

charge at pre-dctennined points on the
charge/discharge curve.

mEnglish Electric Co., Ltd., G. Chadwick
and J. E. SaUhouse. Application date,
January 19, 1911. No. 580 854.

Low Temperature Heating Panels
Improvements arc described to the tyf)e
of building heating system in which ‘tlio
heat is diffused principally by radiation at
a comparatively low temperature from the
surfaces of walls, ceilings or floors, the
heat being supplied by electric heating
elements in tho form of long, continuously
insulated wires distributed over, the area
from which radiation is to take place.
The element in this invention is held
in place in a series of straight and curved
metal channel members connected together
to form a continuous holder.  Sheets of
metal lathing are fixed to the bucks of the

channel members. The members them-
3 -a
H
==
vVyVvivWwA
in

selves; which may be of either TJ or rec-
tangular cross-section, provide mechani-
cal protection for the heating element and
also give stiffness to tho metal lathing.
The lathing facilities tho keying of plaster
or other heat conducting material in place,
provides a good heat distributing surface
and also a simple means of installing the
heating element.

Electric Panels, Ltd., W. N. Mann and
0. W. Minshull. Application date, July
19, 1944. No. 580 709.
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Industrial

Mill Managers at Power Station

Tho Blackburn electricity works at
Whitebirk were inspected recently by
members, of the Blackburn Mill Managers’
Association. The visit was arranged for
tho purpose of securing the co-operation of
all works managers in economical electricity
consumption. Under the difoction of Mr.
J. B. Ashworth (sales and development
engineer) the visitors were shown oyer ,the
generating station, including the new
extension, by spemal guides.

International Standardisation

A conference of representatives of the
national standards bodies of 25 nations
met in London recently, and as a result
of long and friendly discussion, a draft con-
stitution and by-laws .for a new inter-
national organisation was unanimously
agreed;upon: Tho object of. the Inter-
national Organisation for Standardisation,
or 1.S.0., as the now'body is to be known
in its abbreviated title, is to facilitate tho
co-ordination and unification of the
industrial standards of the different
countries.

Electricity in Cotton Mills

Chairmen of many electricity committees
and chief engineers of electricity supply
Undertakings in the north-west, held an
area conference at Preston recently. Mr.
R. Hi Harral (chief electrical engineer and
manager, Blackburn undertaking) reported
that the North-west Area Textile Sub-
committee, in their recent survey of 1391
cotton mills, found that fewer than 350
mills were completel?/ equipped with elec-
tricity and 670 partly equipped.
Aluminium Wire and Cable

It is understood that the Aluminium Wire
and Cable Co. is being formed as a private
company with an authorised capital of
£500 000. The promoters are : the British
Aluminium Co.," Hawker Siddeley Air-
craft Co., and Tubo Investments. Proposed
directors of the new company are :(—Hon.
(Teoffrey CunUffe and Mr. G. S. Boex
(both directors of British Aluminium Com-
pany), Sir Frank Spriggs and Mr. H.
Burroughes (both directors of the Hawker
Siddeley Aircraft Co.), Mr. E. Austyn
Reynolds (a director of Tube Investments)
and Mr. A. j. S. Aston (a director of Rey-
nolds Rolling Mills, a subsidiary of Tube
Investments).

Old Cromptonian Association

At the recent annual general meeting
of the OId Cromptonian Association, it
was announced that Sir James Swinburne,
F.R.S., had resigned the presidency of
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the association, and was succeeded by the
Earl of Mount Edgecumbe. It was de-
cided that as from that meeting the name
would be changed to “ The Cromptonian
Association,” to include Crompton Parkin-'
son personnel who would not have been
eligible for membership under the tradi-
tional rules., There is no intention of
changing the essential character of the
association which has for so many years
formed a bond between past and present
members of the company’s stall. At
tho dinner following tho meeting, a prece-
dent was established by the presence of
distinguished visitors as guests of the
association.

Business Administration Training

Courses,in business administration at the
Southend Municipal College for ex-Service
men have been given a practical value with
the co-operation of E. K. Cole, Ltd.
Students are able to follow up their studies
in modern industrial practice by visits to
the largo Ekeo works to 6ee, under the
guidance of experts, the. functioning of an
up-to-date factory. Key men of the com-
pany’s organisation also give lectures at
the college on their specialist subjects.

Contract Price Adjustment Formulae
Tlie usual B.E.A.M.A. notice states that

for purpose of calculating variations
in (a) “ Rates of P ar ,7 tho rate
of for adult e labour at

Novem er 9 shall be deemed to 103s.;
(b) “ Costs of Materials,” the index iigure
for intermediate products last published
by the Board of Trade on November 9
is 199.9 and is the figure for the month
of October, 1946.

E.A.W. Branch Officers’ Conference

The third branch officers’ conference
held by the E.A.W., opened at Grange-
over-Sands, Lancashire, on Tuesday,
November 12, and will conclude to-day
(Friday). The delegates have met in
special session and in informal discussion
groups with- tho object relating branch
activities to the expanding policy of the
association.

Cheerful Rationing

The cards issued by the, E.A.W., 35,
Grosvenor Place,'London, for October and
November, contain a number of new
recipes for attractive dishes to bring
variety into the daily diet, There are also
several useful household hints.

Silicon Organic Compounds

Kautex (Plastics), Ltd., announce the
formation of a completely new organisa-
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tion called Silicon (Organic) Developments,
Ltd., and that for further, simplification of
the organisation, all previous activities of
the Kex products side of Kautex (Plas-
ties) Ltd., have been taken over by Silicon
(Organic) Developments, Ltd., and will be
conducted .from their Cavendish Place
offices (Telephone:  Langham 1373).
ﬁautex (Plastics), Ltd., remain at Elstree,
erts.

Manchester Showroom Opened

The first showroom established by
Hoover, Ltd., in Manchester, was opened
at 40, Deansgate on Novem-
ber 7, by Mr. F. H. Bunn,
director and general sales
manager of the company.
The guests were Hoover
dealers in Manchester, and
Mr. Bunn said that the ad-
vent of the showroom did not
mean that the company would
start selling cleaners direct
to the public; the object of
the showroom was to provide
a centre where the public and
the' trade could come for help
and guidance. Introducing
members of the staff, Mr.
Bunn said the showroom was
suggested by Mr. W. M.
Tribute,, advertising and pub-
licity manager of the company
and oldest employee. The
manager is Mr. H. Potts, who will be
assisted by Miss P. Hinchcliffe.

Westlnghouse Domestic Appliances

The Westinghouse Brake and Signal
Co., Ltd., 82, York Way, King’s Cross,
London, W.I, ask us to announce that
they are not the manufacturers of
“ Westinghouse ”  refrigerators, electric
irons and other domestic electrical ap-
pliances.  The official agents handling
spare parts and service for these devices
are Electrical and Refrigeration Services,
Ltd., 40, Upper Richmond Road, London,
S.W.15.

Manchester Consumers

The attainment of 200 000 consumers
by Manchester electricity department was
marked, when, on November 8, Alderman
Sir William Walker, J.P., invited Mrs.
A. R. White, of Wythcnshawe, wife of the
200 000th consumer, to accept a set of
aluminium saucepans as a souvenir. In the
department’s first decade progress was
slow, and only reached 4 500 consumers;
the second decade saw the consumers’ list
topping the 12 000 mark, but by 1923 the
number barely exceeded 27 000. The
100 000 mark was reached at the end
of the fourth decade, a period which
marked the beginning of the scheme of
wiring in existing premises on “ hire-
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purchase” terms, and the applications
reached the record figure of 20 583 new
connections in 1937. Since the beginning
of 1945, air upward flow of new consumers
has resulted in the 200 000 mark being
reached in the 54th year of the depart-
ment’s history.

Lamp Contracts

Thorn Electrical Industries, Ltd.. an
nounce that their contract for the suppl
of Atlas electric lamps to the L.M.S. Rail-
way has been extended for a further period
from October 1, and also that their tender

Group taken during the opening ceremony at the new shozc-
wooms of Hoover, Ld,, at Deansgate Manchester. The guests

were local dealers

for the supply of Atlas electric lamps to
the Education Department of the Hertford-
shire County Council has been accepted for
the period ending April 26, 1947.

British Export Exhibition

The claim that they can take orders
and deliver the goods is made by the
firms showing their products at the
British Export Exhibition, organised by
Leon Goodman Displays, Ltd., at the
London Exhibition Centre, New Coventry
Street, W. 1, which was opened on Tues-
day, November 12, and will close at 1 p.m.
on Saturday, November 23. Exhibitors of
_ele(I:tr(ijcaI appliances and equipment
include:— .

.Maranda _Electric = Productions (a room
service  g-rillette and hot plate and other
domestic” electric appliances); Simon Sales,
Ltd. (recording equipment and accessories
transformers, etc.); QConnor Electrical
Industries, Ltd. (decorative fluorescent and
other electric lam flttmgs, and an attractive
ig-sized electric hotplate): Bmmarel Distri-
butors, Ltd. (a useful heater-cooker); Quick
Supply, Ltd. (electric fire and radio receiver);
Audix” (British Binoculars), Ltd. (electronic
equipment and sound apparatus); Flextol
Engineering Co., .Ltd. (flexible shaft and
ower-driven screw-driving and nut-setting
equipment, grinding, cuttlngf and polishing
tools): Compronex, Ltd. (deaf aid ap'g)llan_ces
bly S’ G. Brown, Ltd.; hair dryers b raction
IT.P.  ’rotors, Ltd.. .and a spot welding
machine by Hirst Electronic Developments.
Ltd.); Rowe Bros, and Co. (Exports), Ltd.
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(electric econvection _ heaters, electric. vege-
table peelers, etc.); Ell'son, Ltd, (electric fifes
and appliances). ,

New Plastics Company

The directors of Thomas De La Rue and
Co., Ltd., announce that negotiations are
proceeding for the formation of »new com-
pany, .o bo called National Plastics
Limited, to acquire and amalgamate the
undertakings of De La Rue Plastics, Ltd.,
and Moulded Products, Ltd.. It is intended
that Thomas De La Rue and Co., Ltd.,
shall have a substantial interest in the hew
company and that the members of the
present board of De La Rue Plastics, Ltd.,

shall join the board of the new company
under the chairmanship of Mr. B. C.
Westall. Mr. W; J. Merifield, the chairman
of Moulded Products, Ltd., will join the
board of the new company as deputy chair-
man. Mr. H. P. Bridge, the managing
director of Dc La Rue Plastics, Ltd., and
Mr. H. W. F. Ireland, the managing direc-
tor of Moulded Products Ltd., have agreed
to serve as joint managing directors of the
new company. A further announcement is

to bo made in due course. In the mean-
time De La-Rue Plastics, Ltd.,' and
Moulded Products Ltd., will continue to

cany on their respective businesses.

Heating at the Bodleian Library

"PUE electrical thermal storageequipment

J installed for warming the Bodleian
library  new building af
: Oxford, referred to in our

-issue of November 1, and
Some of the old buildings con-
sists essentially, of two J 200
kW, 11 000 V electrode water
heaters, three water storage
cylinders having a combined
capacity of approximately
70 000 gal., the necessary cir-
culating pumps, automatic
control gear and main motor-
operated  switcbgear. The
interconnections and valves
are such as to allow either one
or both of the electrode water
heaters to.be in service with
one, two or all of the storage
cylinders. The électrode water
heaters are of the wvertical
type, totally enclosed and
metalchid in boiler plate steel,
and have all their live parts

within earthed metal. Load

rogulation_is obtained from full load
to about. 30 per cent, full load by
porcelain controller tubes moving over

fixed electrodes in the baso of the shell.
The controller tubes enclose the electrodes
and are supported on a carriage
mechanism, which is raised or lowered by
a reversible electric motor operating
through gearing. Fully automatic control
within 1 per cent, of any pre-selected
load is provided by relays. Load control
and operation are entirely electrical and
the general scheme of control is such as
to ensure correct sequence of operations
and adequate-protection under all 'con-
ditions. Normal switching is done at
minimum load, but in emergency the plant
is shut down instantly, irrespective of wliat
the load may be. The supply of heat to
the storage cylinders is under the control
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of self-resetting thermostats in the cylin-
ders and motor-driven valves fitted one in

Electrode boilers and control equipment at the Bodleian

Library new building at Oxford

the primary flow pipe to each cylinder.
The h.v. supply is taken from the mains,
an electrically-operated time switch limit-
ing the supply to the off-peak period in
accordance with the requirements of the
electricity authority. The water in the
cylinder's is stored at high temperature
and is passed to the circulating system of
the building through a thermostatically

.controlled automatic mixing valve, which

maintains a preselected flow temperature.
In addition, an automatic outside air
thermostat adjusts the building flow tem-
‘p.erature in_accordance-with any variation
in the outside air temperature. The elec-
trode water heaters, control board and
main high-voltage switchgear were supplied
and installed by A. Reyrolle and Co.,,
acting as sub-contractors to the
heating engineers, G. N. Haden and Sons,
Ltd., and F. G. Alden, Ltd.
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Electricity Supply

Glasgow.—T h e Electricity Com-
missioners’ sanction is being sought to the
installation at Pinkston power station of a
new 25 000 KW turbo-alternator.

Stockton-on-Tees.=~The B.B.C.’s plans
for a transmitting station at Two Milo
Houses have been approved by the
R.D.C.

Battersea.—The  remaining  obsolete
vulcanised bitumen distributors in the area
will bo replaced by 4-core p.i, lead-
sheathed and armoured cable, at a cost of
£11 330. The Electricity Committee is to
provide supply to the Hibbert Street
area, which, is being developed by the
L.C.C., at £17 724.

Tynesude —Local shipyards and engi-
neering works have been informed of the
dates and times when supplies are likely to
be cut off by order of the C.E.B. Under
present arrangements cuts are expected
every 10 or 12 days between now and
March. Newcastle-on-Tyno City Council,
which runs both trams and trolley-buses,
has informed the C.E.B. and the Ministry
of Fuel that outs in supplies will cause
chaos in traffic conditions.

Yorkshire. — The Yorkshire Electric
Power Co. have announced their decision
to reduce charges for electricity supplied
under agreements which provide for their
present standard variation of charges with
the cost of coal. Tho reduction will be
made effective from January 1, this year,
for supplies being given at that date,
and from the date of commencement of
(sjupply for those commencing at a later

ate.

Oxford.—It was reported at a meeting
of the City Council that a loss of about
£30 000 on the electricity undertaking
would in future years be more than
covered by increased charges which had
been authorised.  People in the vicinity
of Challow Station, G.W.R., which is
partly in Cliildrev  and partly in
West Challow parishes, have agreed to
invoke the Act of 1889 to demand a supply
of electricity. It is estimated that a
supply will cost cottages £5 to £6 for
installation, and about £5 a year for supply
of current.

London.—Tho London Power Co., Ltd..
has applied to the Electricity Com-
missioners for consent to the establish-
ment of the following main transmlssmn
lines; Four three-core 22 000 V, .25 sq.
cables at an estimated cost of £115 OOO
for bulk supply to the Bethnal Green
Corporatlon two three-core, 22 000 V,
.25 sqg. in, cables, from Crutehed Friars to
John Street at an estimated cost of
£56 000; and one three-core, .4 sq. in.,
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66 000 V cable, from Battersea generating
station to Gypsy Corner, Acton, at an esti-
mated cost of £160 000, for reinforcing
bulk supply to the Metropolitan Com-
pany’s system.

Birkenhead.—A total of 2 922 street gas
lamps will eventually be converted to elec-
tric lighting. Tho electrical engineer has
been asked to submit an estimate of the
total cost of conversion, including the pro-
vision of rlpPIe control, in order that a
programme of work can be prepared. The
tender of Babcock and Wilcox, Ltd., for
four boiler units and ancillary plant, and
for two boiler units and ancillary ?]Iant for
tho Birkenhead power station, been
accepted, at a total cost of £2 545 780.
The Electricity Committee has reported
the necessity of six new sub-stations and
has recommended application being made
to the Electricity Commissioners for
sanction to borrow'£34 835.

Oldham.—The net profit for the vyear,
shown in the annual accounts of the elec-
tricity undertaking, was £46 921 5s. 9d.
The revenue from electricity supply was
£539 786 0s. 5d., and from rental of
appliances, etc., £5 434 17s. lid. The
total of units generated during the year
was 109 980 600, and units exported
amounted to 15642 155, while imports
came to 34805 000. Of the total sales of
112 432 492 units, 75 141 234 were for
power and 1103 820 for the traction load.
The maximum load registered was
41 819 kW, and there were, at the end of
tho financial year, 57 533 consumers. Re-
viewing the year’s work, the Chief
Engineer said that the use of unsuitable
fuel had added considerably to normal
repair and maintenace work. The equip-
ment in a number of sub-stations had been
enlarged, renewed or overhauled, and addi-
tional feeder pillars had been erected at
several points.

Liverpool.—Tho year’s trading results,
as given in the City Electrical Engineer’s
annual report, show that the maximum
load supplied from the Clarence Dock and
Lister Drive stations during the year was
305 440 kW (302 350 kW in the previous
year), while tho maximum load of tho
undertaking was 201 150 kW (188 550 kW).
Units sent out during the year totalled
1238 481 720 (1 288~260 350), of which
650 574 482 were sold within the under-
taking and 478 468 200 were exported to
the Central Electricity Board. The total
income for the vyear was £3 177 276
£3 041 058) and the surplus £79 318
£40 109). The average price received per
unit sold was 1.079d. The installation of two
350 000 Ib./hr. boilers at Clarence Dock is
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approaching completion, one of the boilers
being ready for operation in January, 1946.
New developments include main trans-
mission lines from Clarence Dock to supply
the central city load and other additional
feeders. The 33 kV supply to the L.M.S.
railway has been completed and is now in
operation.

Bradford.—Tho report of the Electricity
Committee for tho year ending October,
1946, shows a net profit of £40 387, against
a net deficiency of £8 731 in the previous
year. The total number' of units sold was
213 587 487, a decrease of 2 907 292, or
1.34 per cent. A drog in industrial units
sold is accounted for by reduction of out-
put and return to normal hours in the
engineering trade, whilst an increase in

In Par

Nationalisation of Supply.—Referring,
in his Speech at the Opening of Parliament,
to forthcommg nationalisation measures,
the King said : “ A Bill will be submitted
to you to bring into national ownership the
electricity supply industry as a further
part of a concerted plan for the co-ordina-
tion of the fuel and power industries.”

Rural Supplies.—Asked by Mr. Granville
when it was intended to extend the
supply of electricity to cottages and farms
in Suffolk without any cost to the users,
Mr. Shinwell replied that ho had no
authority to vary the statutory powers of
electricity undertakers to make a capital
charge for a connection. This and cognate
matters would be dealt with when the
gleé:tricity supply industry was national-
ised.

Fuel Conference.—Tho Minister of Fuel
find Power was asked by Mr. Janner
whether ho would consider issuing a White
Paper setting out what were the principal
lessons learned at tho recent Scientific
Conference on Fuel Economy organised by
his Department, together with an indica-
tion of what action was to be taken in
each case to implement such of the
lessons as had been approved by him.
Mr. Shinwell replied that he had already
arranged for the proceedings to be pub-
lished. All tho papers and recommenda-
tions were being exhaustively studied by
the Fuel Efficiency Committee, as well
as by his Department, and would in due
course be published, or publicised, in the
manner best designed to secure practical
results. The action to be taken on tho
recommendations must necessarily lie con-
tinuing action, much of it over a long
period, and it would be impracticable, at
any rate until there had been much more
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domestic units of 9 678 305 is due to the
shortage of solid fuel and the use of elec-
tricity for heating, cooking and water
heating. Traction sales fell by 894 366
units, while consumption for public light-
ing increased by 916 193. The total income
from the sale of electricity was £1 045 383,
and the income derived from an increase
of 5 per cent, on the domestic and heating
tariffs, which became operative on Octo-
ber 1, 1945, -was £9 300. The average price
per unit sold was 1. 175d., compared with
1.123d. in the previous financial year. The
cost per unit during the year was 1.255d.,
an increase of 0.025d. on 1944-45. Fuel
consumption at the Valley power station
was 181 487 tons, or 1.463 Ib. per unit
generated, an improvement of 8 per cent.

lament

time for detailed examination of the pro-

ceedings, to indicate exactly what action
was being, or would be, taken over so
wide a field.

Fuel Oil Subsidy.—Replying to Sir

Patrick Hannon, who asked the Minister
of Fuel and Power when the details of
the subsidy scheme of £1 per ton on fuel
oil used in this country would be made
nvailable; and if the Petroleum Board had
et completed tho plan for rebate to
argo consumers, Mr. Shinwell said that
details of the subsidy were published on
or about October 1, the date from which
the subsidy became payable. At the same
time, it was announced that the normal
peace-time system of zonal pricing of
black oils, and of the granting of quantity
rebates to all consumers buying more
than 100 tons of oil per annum, was being
introduced. He would not go so far as to
say that the functions of the Petroleum
Board were in tho hands of his Ministry,
hut there was very close liaison between
the two parties.

Materials for  Electrification Lieut.-
Commander Joynson-Hicks asked the
Minister of Fuel and Power in how many
cases the provision of new electricity
supply schemes was now belnt};] held tip
through lack of materials; and how many
people were consequently being deprived
of a supply of electricity. Mr. Shinwell
replied that the information wus not avail-
able, and could only be obtained by asking
570 electricity undertakings to submit de-
tailed returns. He did not think he was
justified in imposing this burden on the
undertakings, but, even if he did obtain
the information, lie was not; sure that it
v.ould be of much value.
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Contracts Open

E give below the latest information

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

Keith, November 16.—Electrical
in 14 houses at South Cutliill site. Speci-
fication from Burgh Surveyor, Balloch
Road, Keith, Banffshire; deposit, £1.

Birmingham, November 18.—Supply of
ventilating, system at Anti-Tuberculosis
Centre, 151, Great Charles Street. Par-
ticulars from Engineer and Surveyor,
Council House, Birmingham. Deposit,
£2 2s.

Formby, November 18—Supply and
delivery of one 2500 kVA transformer.
Specification from Electrical Engineer,
Council Offices, Formby.

Dublin, November 18.—Supp|¥ of street
lighting control equipment for Iho sending
of control siginals by means of audio fre-
quency impulses superimposed on normal
supply over Dublin supply network. Area
of control will comprise three 10 kV sub-
station areas of tho Board’s networks, and
will require approximately 445 relays.
Particulars from City Engineer’s Depart-
ment, 28, Castle Street, Dublin.

N. Scotland Hydro-Electric Board.—
Supply, delivery and erection of a 132 kV
transmission line. Copies of tender docu-
ments from Messrs. Kennedy and Donkin,
?521 IAlva Street, Edinburgh, 2. Deposit,

S.

work

Metropolitan Water
an electric motor and starter, 25 h.p.,
200-220 V, 1450 r.p.m., vertical spindle
drive or suitable for adaptation to vertical
spindle drive, new or second-hand. Par-
ticulars to Clerk of the Metropolitan Water
Board, New River Head, Rosebery Avenue,
London, E.C.I.

Hepton, November 19.—Supply and
erection of two electrically driven pump-
ing sets, each of 200 gall./min. capacity;
one electrically driven pumping set of
100 gall./min. capacity, both sets automa-
tically controlled, together with pipework,
valves, etc. Particulars from the Con-
sulting Engineer, A. Brooksbank, 14, The
Exchange, Bradford, Yorks. Deposit,
£2 2s.

Abertillery,  November 21.—Supply,
delivery, construction and erection of sheet
steel kiosks and equipment, e.h.t. and I.t.
underground cables and I.t. service cables,
in connection with the Council’s housing
site at Penrhiw, Bryn Ithel, Llanhilleth.

Board.—Supply of
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Particulars from Electrical Engineer and
Manager, 40, Somerset Street, Abertillery.
Deposit, £2 2s.

Barking, November 22.—Supply, de-
livery and erection of 6.6 kV switchgear.
Particulars  from  Borough  Electrical
Engineer, Ripple Road, Barking.

Edinburgh, November 22.—Supply of
electricity supply meters, during year be-
ginning May 29, 1947. Specification from
Engineer’s and Manager’s Office, Dewar
Place, Edinburgh, 3.

Wallasey, November 23.—Supply and
installation of 500 A, three-phase, meter

testing set. Specification from Borough
Electrical Engineer, Wallasey Road,
Wallasey.

Littleborough, November 25.—Supply
and delivery of one 350 kVA transformer,
e.h.t. and L.t. underground cables, e.h.t.
and I.t. switchgear. Particulars from
Eleotrieal Engineer and Manager, Council
Offices, Littleborough.

N.W. Midlands J.E.A., November 25.—
Supply of outdoor type static transformers.
Particulars from = Chief Engineer and
Manager, York Ohambers, Kingsway,
Stoke-on-Trent.

Birmingham, November 25.—Delivery of
following domestic electrical apparatus as
required during period of 12 months from
date of contract: Kettles, aluminium
saucepans, cookers, wash-boilers, water
circulators, storage water heaters, cooker
control units, circulator control panels.
Spealfications from Chief Engineer and
Manager, Electric Supply Department, 14,
Dale End, Birmingham, 4.

Gairloch, November 25.—Supply, de-
livery and erection of h.t. and I.t. distri-
bution lines for North of Scotland Hydro-
Electric Board. Tender documents from
tho Engineers, Messrs. Strain and Robert-
son, 154, West George Street, Glasgow,
C.2. Deposit, £1 Is.

Glasgow, November 26.—Supply of five
electric vehicles. Particulars from General
Manager, Corporation Electricity Depart-
ment, 75, Waterloo Street, Glasgow, C.2.

Woolwich, November 27.—Supply of
electricity meters, h.v. and m.v. cables
and transformers during year beginning
January 1, 1947. Specifications from
Borough Electrical Engineer, Electric
House, Powis Street. Woolwich, S.E.18.

Epsom and Ewell December 16.—
Supply, delivery and erection of (a) one
500 kVA three-phase transformer, and (b)
orle ten-panel 11 kV. 150 MVA truck type
switchboard. Specifications from Town
Clerk, Town Hall. The Parade, Epsom,
Surrey. Deposit, £1.
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Company News

North Western of Uruguay Railway,
Ltd.—Gross receipts to June 30, £66 419
(E67 138), less wkg. exes. £57 842
(£68 218), Ivg. net recpts. £8 577 (net loss
£1 080), plus other inc. £2.502 (£1 503).
To int. on 2nd deb. £5 268 (£5 097),
bridge tolls guarantee £6 803 (£5 465), tax
£3 836 (£992), Ivg. debit £4 828 (£11 131),
increasing-deficiency to £130 576

Para Electric Railways and Lighting
Co., Ltd.—Gross rev. to Nov. 30. 1945,
£218 713 (£221 856). To exes. £242 939
£239 373), Ivg wkg. loss  £24 226
£17 517). To Ldn. exes. £2 542 (£2 656),
dirs.” lees £1 120 (£1 086?, less exch.
£189, sundry rev. £248, Iv net loss
£27 451 (£6 868), increasg. debit blee. to
£140 561 (£113 110).

E lectrical Components, Ltd.—Income
for yr. to June 30, £46 064 (£12 230). To
deprecn. £1 631 (£558), dirs.” fees £150
(nil), war damage nil (£15), Ivg. net prft.
£44 283 (£11 657). To cost of inc. of
cap. and reorg. scheme £272, tax £35 655
(£6 083). res. £1 403 (nil), fwd. £10 308
(£3 855). As announced in prospectus iss.
last May, no div. has been declared. At
intg. to-day resolutns. will be submitted
to inc. cap. to £250 000.

Johnson and Phillips, Ltd —Letters of
rights have been sent out by the directors
for the issue to shareholders of 200 000 £1
shares at 65s. each, in the proportion of
one for every four held on October 19.
Tbe new shares rank for all dividends
declared after allotment. Subscription
lists will bo closed on November 18. The
issue is to finance part of the expenditure
on fixed assets and partly to replace
bankers’ loans.

Falk Stadelmann and CO.,
to March 31, after admin, charges, de-
precn. and rnort. I’hold. props., £158 875
(£121 063). Written off goodwill and trade
marks £5 000 (£2 945), to staff pensions
£7 512 (£7 315), res. for taxn. £52 359
(£26 468), leavg. £94 003 (£84 335). Add
prft. on sale of secs. £1 019 (£1 852) and

Ltd.—Prft.

res. for sub-contracts- no longer reqd.
£13 000. Div. on pref. takes £31 500,
res. for contingencies £10 000 (nil). Div.

10% on ord. (same); to staff pension and
benevolent fund £3 000 (nil); fwd. £53 303

(£47 531).

Ferranti, Ltd.—Tradg. prft-, after
prov. for taxn. but includg. estimated
E.P.T. repayable £225 000 (nil), to June
30, was £116 079 (£150 988). Deprecn.
absorbs £35 000 (£39 S30). dirs.” fees
£4 072 (£4 153), res. defrd. reprs. nil
(£10 173), war damage nil (E1 1541, leavg.
net prft. £77 007 (£95 678). To pref.
div. £18 375, less tax (£17 500). Ord.
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div. 6%, tax free (same), . geri. res.
£40 000 (£72 817), contins. res. nil
(£5 000), fwd. £59 464 (£58 832). Stock
and work in  progress £1 179 252

debtors £901 074

£1 711 722),
£2 276 549), cash £3 401 (£5 052), bank
overdraft £688 615 (£2 356 037), creditors,
incldg. tax prov. £630 073 (£873 979).
Not current assets are shown at £714 609
(£708 091). Consd. prft. and loss acct.
shows net prft. £98 170 (£115 342), and
bice.-sheet gives current assets £2 421 365
(£4 256 933), agst. current liabs. and
provns. £1 542 876 (£3 382 977). Reserves
and surplus £904 295 (£623 265).

Peto Scott Electrical Instruments,
Ltd.—The chairman, Mr. Campbell. Jones,
presided at tho eighteenth ordinary general
meeting recently. In the course of his
speech, he said that the directors had
always visualised that larger and more up-
to-date factory premises would eventually
be required by the company, and during
tho last year an opportunity had occurred
to take up modern factory accommodation
at Weybridge. They, therefore, decided
to go into these premises and co-ordinate
the laying down of plant, equipping and
organising of a new works In the same
year as the transition was taking place of
the company’s production from war to
peace activities. If these factors wero
taken into consideration, the trading
profits for this year of £41 310, which com-
pared with a record profit earned last year
of £62 400, could not be considered un-
satisfactory. The directors felt that the
benefits of the up-to-date production unit
at Weybridge would be apparent in due
course.

Atlas Electric and General Trust,
Ltd.—In the course of his speech at the
annual meeting, Mr. D. M. Touche, the
chairman, said that their tramway under-
taking in Montevideo had carried nearly
165 million passengers during the year.
The company continued to render = this
great service to the public of Montevideo
without receiving any return upon its
investment for the seventeenth year in
succession. To work for service and not
for profit was no new experience for them
and, indeed, they were quite in the fashion.
The' gross recelpts of the undertaking in-
creased by 278 441 pesos during the year,
whereas the operating costs increased by
only 202 930 pesos. The net operating
revenue improved from 211 109 pesos to
278 701 pesos, and the operating profit
had gone to reduce the debit balance
carried forward from previous years, which
now stood at 481 663 pesos. After referrlng
to the “ cheap money” policy of the
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British Government, Mr. Touche said that
it might be a good idea for a fresh Cohen
Committee to Inquiro into tho long over-
due clarification of tho national accounts.

Carrier Engineering Co., Ltd.—Speak-
ing at the annual meeting, the chairman
(Air. S. L. Gordon) said that in their tenth
ﬁear as a public company their turnover
ad been a record, being approximately
50 per cent, higher than last year. They
were fully occupled in their marine air-
conditioning department and had contracts
with the Admiralty and tho mercantile
marine, which represented a substantial
volume of business to be carried out during
the next few years. They had recently
played a part in tho reconditioning of the
“ Queen Elizabeth,” and were now en-
gaged in similar work for tho * Queen
Mary.” In view of the position in the
building industry to-day, tho directors
considered it was likely to be many years
before the building air-conditioning busi-
ness made a substantial contribution to
earnings. The company had, therefore,
developed entirely new equipment applic-
able to a broader field of industry than
they had previously served.

E lectric and Pub_lic
Ltd. — Addressing

Ser-

the

Jerusalem

vice Corp

Coming

Friday, November 15 (To-day)

ILE.E.. 2J.E._CENTRE. STUDENTS’ SECTION —
Newcastle -on-Tyne. _“ Carrier Wave Tele-
phony.” F. Moon. 6.30 p.m.

Saturday, November 16

I.E.E.. LONDON STUDENTS SECTION—Visit
to Wlllesden power station. 3 p.m.
N.E. CENTRE. TEES-SIDE SUB-CENTRE.
—tMlddfesbrough Visit to Darlington power
station p.m

Sunday, November 17

BRITISH KINEMATOGRAPII_SOCIETY.—L ondon.
“ Aro Lamp Conversion Equipment,” C.
Milne. 11 a.m.

Monday, November 18

I.E.E., LONDON STUDENTS' SECTION. “The
Trend of Modern Telecommunication.” A.
Mumford.

Birmingham Electric club—Birmingham.
“ The German Electrrc Supply System, 1935
1946," G, R. Pete

Tuesday, Novem ber 19

ASSOCIATION OP SUPERVISING ELECTRICAL
ENGINEERS.—L ondon, *“ Mates on Present-day
Cable Practice,” J, R. Harding. Joint meeting
with the Institution of Engineers-in-Charge.
6.15 p.m.

Wednesday, November 20

I.E.E., LONDON STUDENTS’ SECTION.—Visit to
Standard TeI hones and Cables, Ltd., New
Southgate p.m.

I.LE.E Md lands Students’ Section.—
Loughborough “Lightning  Protection  of
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ordinary general meeting, Mr. William
Shearer, tho chairman, said that abnormal
conditions prevailing in Palestine, coupled
with difficulties in ’the supply, transport
and erection of plant, had given consider-
able anxiety during and since the close of
the year under review. The number of
units sold during the year was 17 millions
odd, as compared with 15f millions in
the previous year, an increase of some
12 per cent. Notwithstanding the restric-
tion of suEpIy found necessa}y from time
to time through shortage of plant, the
number of consumers increased and there
was a waiting list. The first of the now
2 000 kW generating sets, ordered in
March. 1944, went iDto commercial opera-
tion in July this year, while the erection
of the second of these sets, ordered in
May, 1945, was now taking place. One
could see no slackening in the demand for
electricity, the Chairman continued, and
orders had been placed for two more
generating sets of 2000 kW each, but
delivery could not. be obtained before
194S, due to the heavy demand on manu-
facturers for electrical plant generally.
Payment for this now plant and tho com-
plementary additions to the distribution
system would sn duo course involve tho
provision of fresh capital.

Events

Hi%g Volta}ﬁe Systems,” J. Mitchell (repeti-

I.E.E.—London.—Radio _Section. " The Vol-
ge. Characterlstlcs of Polythene Cables R.
gans . E. W. Austen, Prof. Willis Jackson.
p.m
I.E.E., N.E. CENTRE—NewcastIe -on-Tyne,
adio and Measurements : up Theory of
Servo ¥| A L W I¥ 6.15 p.m
BRITIS INSTITUTION OP KA IO ENGINEERS.
SCOTTISH SECTION.—Heriot-Watt_College, Edin-
burgh, “ Development of Wire Broadcasting,”
p. Adorian. 630 p.m.

Thursday, November 21

I.E.E—London. " The Development
Design’ of _ Colonial_ Telecommunication
Syste ns and Plant" “The General Planning
and %anrsatlon of Colonial Telecommunrca-
tlgo tems . Lawton and H. Winson.

5
IEFI)E N. WESTERN CENTRE.—Manchester.
Radio Group. “A Method of Transmitting

t

Y

D_o0

and

Sound on the Vision- Carrler of a Television
¥]stem . Lawson, A. V. Lord and S. R.
arlxmda 6 p.m.

Frlday, November 22

Measurements  Section

“ The Desum of an Ellipsoid Voltmeter for the
Precision easurement of High Alternating
4oltages, ° and “ Calibration™ of Uniform-

Freld S ark-Gaps for High Voltage Measure-
% 58 Power Frequencies,” F. M. Bruce.

ELECTRICAL ENGINEERING SOCIETY.—London

Visit tlo Central I%Iectrlcrt Board Central
Control Room, Sou Rl
ILLUMINATING ENGINEERING SOCIETY.—

Brrmmj%ham “ Lighting for Photography,”

15 NOVEMBER 1946



1387

MAKES
“ holes FASTER
STONE . .WOOD ..METAL

PORTABLE ELECTRIC

HAMMER

Sqye Time and Money on

Maintenance and Installation

Where repair or construction jobs
require star drilling, demolition, cut-
ting, shaping, chipping, scaling or
gouging in stone, wood or metal, you
can get it done faster and easier with
a Thor Portable Electric Hammer.
Compact and light, this tool delivers a
more powerful blow than any hammer
of comparable size and capacity. Com-
pletely different in design and construc-
tion, the Thor Electric Hammer will
stand up for long, dependable service.

INDEPENDENT PNEUMATIC TOOL CO., LTD.
40 Broadway London S.W. 1, England

PORTABLE POWER

t e c L t

PNEUMATIC TOOLS « UNIVERSAL AND HICH FREQUENCY ELECTRIC TOOLS = MINING AND CONTRACTORS TOOLS
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Commercial

County Court Judgments

Notbh.— 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
toithin 21 days.

John Street,
electrician.

Hemmingway, ThOS., 29,
Boldon Colliery, Durham,
£10 10s. 4d. September 10.

Lawson, E. (male), 1 and 8, Northam
Road, Six Dials, Southampton, radio
dealer. £32 4s. 4d. August 22.

Ormerod, W. E. (male), 421a, Oxford
Road, Manchester, electrical dealer. £12.

September 19.

Swarbrick, Jno. Stanislaus, Church

Street, Garstang, Lanes., radio and elec-
10d. September

trical engineer. £61 5s.
12.

and Newbe ry,
Wilford
£14.

Newbery, Robert Sidne

Kathleen Queenie (wife), 59,
Road, Nottingham, radio engineer.
September 4.

Fiynn, Jno. T., 20, Brighton Road,
Croydon, radio engineer. 107 5s. 3d.
September 9.

Morgan, William Leslie Dean, Gleads

Cheshire, small-
£16 8s.

Moss, Lower Withington, |
holder and electrical engineer.

August 7,

Wright, Arthur Henry, 61,
Place, Chester, electrician.
August 15.

stevens, Arthur Frederick, 11, Buxton
Road, Chlngford Essex, electrlcal en-
gineer. £22 14s. 4d. July 2.

Hutchins, K. C. (male), 8, Irby Road,
Ashton Gate, Bristol, 3, electrician.
£84 19s. 9d. July 16.

Hesse, C. M. (male), Main Road,
Biggin Hill, Kent, electrical engineer.
£17 17s. 6d. August 12.

Prenton
£16 16s.

Satisfaction

Broadcast Relay Service (Malta),
Ltd., London, S.W.—Satisfaction, Sep-
tember 25, of debentures registered Octo-
ber 14, 1935.

Application for Discharge

Howarth, George, 36, Union Street,
Bury, Lancs., radio engineer. Hearing,
10.30 a.m., December 4, 1946, at The
Court House, Mawdslcy Street, Bolton.

Orders for Discharge

Neate, Norman Ray Bastable, 22, Hew-

lett Road, Cheltenham, Gloucs., wireless

THE ELECTRICIAN

Information

dealer. Court: Cheltenham. Bankrupt’s
discharge ordered suspended for one
month, and. that he be discharged as from
October 24, 1946.

Johnson, Stanley, residing at 52,
Hartley Street, Mexborough, Yorks., and
carrying on business at 12, Swinton Road,
Moxborough, Yorks., wireless and bicycle
dealer. Court: Sheffield. Bankrupt’s
discharge ordered suspended for one
month, and that he be discharged as from
November 3, 1946

Moorf., Harry I1. (junr.), The Lindens,
West Cliff Gardens, Bournemouth, elec-
trical engineer. May 20, 1940. Dis-

charged subject to consent to judgmont
for £50. Note.—£50 paid to Official Re-
ceiver in lieu of entering judgment.

Intended Dividend

Coupe, George Francis, residing at 7,
Carrington Road, Stockport Chester, and
carrying on business at 2, Spring Gardens
Stockport, Chester, electrical engineer.
Last date for receiving proofs, November
20, 1946. Trustee, Milward, P.M., 20,
Byrom Street, Manchester, Official
Receiver.

Metal Prices

Monday, November 11
Copper— Price Inc.  Dec.
Best Selected (nom.)...perton £82 10 0 — —
Electro "Wire bars ... ,, £84 0 0 — —
H.O. Wires, basis ... , £96 15 0 — —
heet..ocovvveeenne . £124 10 0 — —
Bronze Electrlcal quality

1% T
Wire (Telephone) basis perton £118 10 0 —
Brass (60/40)—
Rod basis ” 9%d.
19%d.

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

matite No. 1)
Galvanised Steel Wire
able Armounng)

perton £8 190 — @ —

asis 0. , £3210 0
Mild SteeIT e(Cab!e
Armourmg)p basis
" £2115 0
Lead Pig—
Englis . " £56 10 0
Foreign and Colonial... ,, £55 0 0
Tin—
Ing (minimum  of
9.9% parity) .. , £384 0 0
Wire, basis ...o..c........ perIb. 4s. 10$d.
Aluminium Ingots ...perton £72 15 0
Spelter. .. £50 0 O
ercury (spot) .. perbott £31 50
Prices of alvanlsed steel wire and steel teg)e supplied
OM.A. Other_metal Frlces supplied by aIIender
Cables, Ltd. The latter prices are nominal only, «nd do

not include any allowances for tariff charges,
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LOW CONSUMPTION

. new in design, efficiency, simplicity

ang, soope. HIGH SENSITIVITY
is example from the range of

new protective relays developed by

CHAMBERLAIN & HOOKHAM LTD., is HIGH TORQUE

an overcurrent and earth leakage relay READY ACCESS|B|L|TY
which combines most advantages of

earlier types of protective devices with EASY READING

a number of especially valuable features.

For full information apply to the Manufacturers

CHAMBERLAIN & HOOKHAM LTD., BIRMINGHAM
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SOLDERING IRON/
ENGRAVING PEN/ -«
/OLDER POT/ .

BRANDING IRON/
DRYING OVEN/
GLUE POT/

slli

BUCK & HICKMAN LTD.

{RLEETRY 1om.d BIYMBKS B AVBIORS LY, ManehT
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¢ U theat
HOTPLATE
CONTROL

© Helps to sell your cookers.

® Reduces hot-plate maintenance.

. Reduces peak-load.

© Improves cooker load factor.

© Is the only SATISFACTORY simmering device.

Costs only 21/- (subject). IMMEDIATE DELIVERY.

White tun)”*yechntui//eaff/et ST/o/s

SUNVIC CONTROLS LTD. STANHOPE HOUSE, KEAN STREET,
LONDON, W.C.2. Phone: TEMple Bar 8202

tas/scii8
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In tills factory

It may be any factory and in any part of the
world, but rest assured that in those work-
shops and offices there are thousands of small
but very imporatnt metal pressings in daily
use, and of which, if you should be disposed
to trace their origin, many will be found to
have been born at the old-established house
of Wright, Bindley & GellLtd. 4 u
The extent of W.B.G’. versatility in
metal pressings, is indeedsomethingat which
to marvel, and whatever your particular
requirements may be— a Toothpick for the
manager, the Ashtray at his elbow, tiny parts
in the Typewriters and Accountingmachines,
Liquid Soap Containers in the cloakrooms,
and even Pencil Sharpeners for the office
boys— W.B.G. can make them.

The present heavy demand prevents quick
delivery of large quantities, but those who
arrange orders now secure better attention
later on.
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Cables that carry the current for workshop, factory, mine and railroad, must at
all times be dependable. To specify TELCON Cables is in itself an assurance
of highly efficient and dependable performance for every industrial electric power
requirement. All types made to B.S. and Customers’ specifications and suitable
for all voltages up to 22 KV. Further details and quotations supplied on request.

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO LTD.

Founded 1864

Head Office: 22 OLD BROAD STREET, LONDON, E.C.2. Telephone: LONdon Wall 3141
Enquiries to: TELCON WORKS, GREENWICH, S.E.IO. Telephone: GREenwich 1040
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ERICSSON TELEPHONES Ltd. . s6, kingsway, London, w.c.2 -,
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ELECTRO METHODS LTD,

112, BRENT STREET, LONDON, N.W.4.

« Telephone: Hendon 7441
also Gladstone 6611-2.

Telegrams: "Tromedos, Hen, London.” G S D
_ _ ALCHO-RE
Startlng Switches SOLDERI NG FLUX
fO r non-corrosive : for electrical work

Write for sample

FRY’S METAL FOUNDRIES LTD.,
Tandem Works, Merton Abbey, London, S.W.I9

BURDETTE

DAY AND NIGHT MACauiay
FOR RELIABLE SERVICE 4555 '

WE REPAIR, REWIND, AND REDESIGN A.C. AND D.C. MOTORS, ALTERNATORS
ROTARY CONVERTERS AND CONTROLLERS.

Nothing too Small. Nothing too Large. WE COLLECT AND DELIVER.
BURDETTE & CO., LTD., Stonhouse Street, Glapham, LONDON, S.W .4

ESTABLISHED OVER 35 YEARS.

Fluorescent Lamps

~Taylor Tunniclijfinsulator

Taylor Tunnicliff & Co., Lid., Eastwood Hartley, Staffordshire.
London Ojjlce: 12, High Jlolborn. London, W.CI. Tel.: Holborn 19$I!3.

iiSuS& K -cj PRESS TOOLS. HGS, « XJU~MGAUGB

BLACKFRIARS TOOL & GAUGE CO. (MANCHESTER) LTD.
24-26 KING STREET, SALFORD. 3 TEL.: BLACKFRIARS 7769

SUMm
SPRINGS

GEO. SALTER & CO. D., WEST BROMWICH

LWVWW.vxx\\vv\\\\\\\\\\\\\w Mviiw x w \\Avivvvw w VAxviW\W\WAw iw vixxw ivadla\\\x\x\\\\\vu \v
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'‘PROTECTIVE.COVERINGS’
COPPER WOVEN FABRIC TAPE
COPPER TAPE
DIELECTRIC

itrogen, filled at
500 LBS/SIEIN GAUGE’

/ COPPER CONDUCTOR
METALLISED SCREENINGS
PRESSURE RETAINING SHEATH
BRASS REINFORCING TAPES
PROTECTIVE LEAD SHEATH

SINGLE CORE GAS-FILLED CABLE
ELECTRIC STRESS RATING UP TO 85 kv/cm
CONDUCTOR TEMPERATURE RATING 80°C

NON DRAINING DIELECTRIC
AVAILABLE IN 3-CORE FORM FOR
33kV AND 66kV
AND IN SINGLE-CORE FORM FOR !32kV

THE EXPERIENCE OF OUR TECHNICAL STAFF IS
AT YOUR SERVICE

W. T. GLOVER & Co. Ltd.

TRAFFORD PARK i MANCHESTER, 17
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f N the equipment of mainline and suburban electrified railways,

both overseas and in this country, including the unique "l ube"’
system of London, BTH has for over 50 years been in the fore-
front of invention and development. This applies not only to
the motors driving the trains, and to the elaborate controlling
devices, but also to the sub-stations which provide the motive
ipower. On the lighting side, Mazda lamps of a myriad types and
sizes are used on all British railway and road transport systems.

BTH »U G SY

THE BKITISH -THOMSON-HOti fOS COMPAWGLIMITED.- BI.CgY. ESCLAND.
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